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Paboyas nmporpamma no ydebHomy mnpeamery «Pusnka» (0a30BbIN ypOBEHB)
(mpeametnas oOnacth «EcTecTBeHHO-Hay4YHBIE TPEAMETH»)  (najee

COOTBETCTBEHHO — ITpOrpaMma 1o Gpusuke, Pu3uka) BKIOYAET MOSICHUTEIBHYIO 3aHICKY,
cofiep>kaHre oOydeHusl, IJIaHUPYEMbIe Pe3yJbTaThl OCBOCHHUS MPOTPaMMbl 1O (hU3HKE,
TEMaTHUYECKOE TUIaHUPOBAHUE, NepeueHb (KOAU(UKATOP) paclpeleeHHbIX 0 KlaccaM
IpOBEpsieMbIX TPeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTENIbHOM
IpOorpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHUs M 3JEMEHTOB COJACpKaHHS MO (DU3HKE,
nepedeHb (KOoAU(PHUKATOP) MPOBEpsieMbIX TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEr0 00Opa30BaHUsI U 3JIEMEHTOB
coziep KaHus 1o (PU3MKe.

IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no gu3rke Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsl COCTaBIIEHA
Ha OCHOBE IOJIOKEHUU W TpeOOBAHMI K pe3yJibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOI 00pa3zoBaTeabHON Mporpammel, npeacTtaBieHHbIX B I'OC OO0, a Takxke
¢ yueroM (penepasibHON paboyeil mporpaMmbl BOCIUTAHUS U KOHLEIILIWNA MPENoAaBaHUsS
yueOHoro npeamera « Pu3nkay.

Copepxanue mnporpamMMmbl 1o (u3MKe HampaBieHO Ha (HOpMHUpOBaHUE
€CTECTBEHHO-HAyYHON T'PaMOTHOCTH OOYYarolUXCsl U OPraHU3alui0 U3ydyeHus: pU3uKH
Ha JESATEeIbHOCTHOM OCHOBe. B mporpamMe mo (pu3uKe y4uTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpenmera B peanusanuu TpeboBanuit OGI'OC OO0 k MmIaHUpyEeMbIM
JUYHOCTHBIM U METANpeAMETHBIM pe3ysbTaTaM OOYy4YeHHSs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHusI.

[IporpamMMa mo ¢u3MKe ycTaHAaBIMBAET paclpeaesieHue ydeOHOro marepuasia
no roxaMm oOydeHus (IO Kjaccam), OpeuiaraeT MNPUMEPHYIO IMOCIEI0BaTeIbHOCTh
U3YYEHUSI TEM, OCHOBAHHYIO HA JIOTHMKE Pa3BUTHUS NPEIMETHOIO COJIEPKAHMS M YUETE
BO3PACTHBIX OCOOCHHOCTEN 00YUYarOIINXCS.

®duszuka SBISETCS CHCTEMOOOPA3YIOUINM I E€CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJBKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOLECCOB U SIBJICHHIA,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMHEH W (Qu3ndeckoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAayUYHYI0 KapTUHY MHUpa, MPENOCTaBIseT Hauloyiee SCHBbIC
oOpa3ipl MPUMEHEHHUsT HAyYHOrO MeEToJa IO3HAaHHUS, TO €CTh CI0c0o0a MONTy4eHHUs
JOCTOBEPHBIX 3HAHUM O MUDE.

Onna W3 TVIaBHBIX 3a/lad  (PU3MYECKOTO O0Opa3oBaHUs B CTPYKTYpe OOIIETro
00pa30BaHUs COCTOUT B ((OPMHUPOBAHNHU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U HHTEpeca
K HayKe y O0y4aroluxcsl.
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Nzydenue ¢us3nku Ha 6a30BOM ypOBHE MPEANOIAracT OBIAICHHUE CIEAYIOUUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

HAY4YHO OOBSICHATD SIBJICHHUS,

OLIEHWBATh U TIOHUMAaTh OCOOCHHOCTH HAy4YHOTO HCCIICAOBAHNUS;

UHTEPOPETUPOBATh JAHHBIE W  HCIOJIB30BATh HAYYHBIE  JI0KA3aTEJIbCTBA
JUISL TIOJTYYEHUS BBIBOJIOBY.

[enn n3ydeHus: GU3NKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS OMPEIACIICHBI
B KOHIENIMU TpernofaBaHusi ydeOHoro mnpeamera «dDusuka» B 00pa3oBaTeIbHBIX
Opra"u3ausax Poccuiickon denepanun, peanu3yromux OCHOBHBIE
001eo0pa3zoBaTeIbHbIE TPOTPAMMBI.

Henu uzyuenust Gu3HKM:

NpUOOpETeHHE WHTEpeca U CTPEMIICHHSI OOYYalolUXCsl K HAyYHOMY H3YUYEHUIO
IPUPO/BI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE TMO3HaHUS U (OPMUPOBAHHE
UCCIIEI0OBATEIbCKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBICHUSIM;

(opMUpOBaHME HAy4YHOTO MHPOBO33PEHUSI KaK pe3yibTaTa H3Yy4YEHUS OCHOB
CTPOEHUSI MaTepUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DH3UKH;

dbopMUpoBaHME TPEACTABICHUA O ponu (U3UKA [ Pa3BUTHS  JIPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oymymied mpodeccCHoHaTbHON
NESITENBHOCTH, CBA3aHHOM ¢ (DU3MKOM, MOJATOTOBKA K JalIbHEHIIeMy 0Oy4eHHUIO B ATOM
HaIlpaBJICHUU.

JlocTikeHre 3TUX 1eNied mporpaMMebl 1o (U3UKEe Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs 00€CTIEYMBACTCS PELICHUEM CIIEAYIOUINX 3a]1a4:

MpPUOOPETEHHE 3HAHMM O JMCKPETHOM CTPOCHHM BEILECTBA, O MEXaHUYECKUX,
TETJIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpuoOpEeTeHUE YMEHHUM OMNUCHIBATh U OOBACHATH (PU3UYECKUE  SBJICHUS
C UCMOJIb30BAHUEM MMOJTYYEHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS NPOCTEHIIMX PAacUETHBIX 337ad C MCIOJIb30BaHUEM
bu3HUecKuX Moiesiel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 337144,

pa3BuTHE YMEHHUN HAOMIOMaTh MPUPOJHBIC SBJICHUS U BBIMOJHSITH OIBITHI,
nabopaTopHble pabOTHl W IKCIIEPUMEHTAIBHBIC HCCICIOBAHUS C HCIOJIB30BAHHUEM
U3MEPUTENHHBIX MPUOOPOB;

OCBOCHHE MIPUEMOB paboThl ¢ uHbopMaImen GU3NIECKOro coaep KaHusl, BKIOUas
uHOOPMAITUI0O O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAU3 W KPUTUYECKOE
OIICHMBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cdepaMu MNPOPECCUOHATBHON JIESTENbHOCTH, CBSI3aHHBIMU
¢ (UBHKOW, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX
¢u3znyecKon HayKH.

OO6miee yKcioO 4acoB g MU3ydeHUs (U3UKKM Ha 0a30BOM ypoBHE — 238 4acos:
B 7 kjacce — 68 uacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacos (2 yaca B
Heaemo), B 9 kiaacce — 102 yaca (3 gyaca B Heaeio).



Pabouas nporpamma | ®usuka. 7-9 kiaccel (0a30BbIi YPOBEHB)

JlabopaTopHbie pabOTHI U OIBITHI TPOBOASTCS C YYETOM HWHIMBHIYAIbHBIX
0COOEHHOCTEW OOYYarOIIMXCS, CIHCKa

IKCIIEPUMEHTAIBHBIX 3aJJaHUi, IIPeIaracMbIX B paMKaX OCHOBHOTO T'OCYJIapCTBEHHOTO
sK3aMeHa o (pusuke.
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COAEPXKXAHUE OBYUYEHUA

7 KJIACC
du3uKa u ee poJib B O3HAHUM OKPYKAIOIIEro MUpPa
Oduzuka — Hayka o mnpupone. SBienHus nupupoabl. Duszmveckue SBICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, TIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.
®duznueckue BeInuuHbl. M3Mepenne puszndyeckux BennurnH. Puznyeckrue npuOopsl.
[TorpemnocTs n3MepeHut MexayHapoaHas CUCTEMA €UHHILI.

Kak ¢u3uka u  Jpyrue  ecCTeCTBEHHbIE HAayKd  HM3Y4yaloT  IPHPOLY.
EctecTBeHHO-HayuyHBI METO] O3HAHMS: HAOJII0JeHIE, TIOCTAHOBKA HAYYHOT'O BOMPOCA,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0JaeMOT0
apieHus. Onucanue GU3NYECKUX SBICHUHN C TOMOIIBIO MOJIETICH.

[lemoncmpayuu
MexaHnueckue, TEIJIOBbIC, SJIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
dusndeckre NpUOOPHI U MPOLETYpa IPAMBIX U3MEPEHHUI aHAJIOTOBBIM U LIUGPOBLIM
npruOOpoOM.

Jlabopamopnvle pabomul u onvimol

Omnpenenenue MEeHbBI ACJICHNS IIKAIbl U3MEPUTEIHLHOTO MPUOOPA.

N3mepenue paccTosHAMN.

W3mepenne o6beMa )KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MAJIBIX TEIL

W3mepenne TeMreparypbl MpU TMOMOIIU KHIKOCTHOTO TEPMOMETpa W JaTdhKa
TEMIEPaTypBHl.

[IpoBenenue ucciaenoBaHUs MO MPOBEPKE TMIIOTE3bl: AAJLHOCTh MOJIETa LIapuKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe BBICOTA ITyCKa.

IlepBoHayaibHBIE CBE/ICHUSI 0 CTPOCHHH BelIeCTBA

CtpoeHue BenecTBa: aToOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JTOKa3bIBAIOIINE
JTVCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yacTull Bemecta. CBA3b CKOPOCTU JBHKEHUS YACTHUIL C TEMIIEPATYPO.
bpoynoBckoe npmxkenne, nuddysus. BzaumoaeiicTBre 4acTHI] BEMIECTBA: MPUTSHIKEHUE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHUSI BEIIECTBA: CTPOCHHME Ta30B, MXUJKOCTEW W TBEPIbIX
(kpuctaumMueckux) Teia. B3auMoCBSI3b MEXJy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJICKYJSPHBIM CTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Llemoncmpayuu

Habnronenue 6poyHOBCKOTO ABUIKEHHUS.

Habmonenue nuddysun.

HaOntonenue siBaeHuid, OOBSICHSIOMIMXCS MPUTSHKEHUEM WM OTTaJIKUBaHUEM
YaCTHI] BEIECTBA.
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Jlabopamopnvie pabomul u onvimol
OreHka mraMeTpa aToMa METO0OM PSIOB (C UCTIONTb30BaHUuEM (poTorpaduii).
OnbITH 110 HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS T'a30B.
OnbITHl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MIPUTSKEHUS.

JIBMKeHHMe M B3aUMOAeCTBHE TeJl

Mexannueckoe aBuxeHrue. PaBHOMepHOE U HepaBHOMEPHOE ABUKeHHE. CKOPOCTb.
CpenHsst CKOpoCTb TPU HEPABHOMEPHOM JIBM>KEHUU. PacueT myTH U BpeMEeHU JIBUXKEHUSI.

SBneHne nHepuMU. 3aKOH MHEpUUHU. B3auMoaeicTBre Ten Kak MpUYrHA N3MEHEHHUS
CKOpOCTH ABMKEHHUs Tell. Macca kKak Mepa MHEPTHOCTH Tena. [IImoTHOCTh BeliecTsa.
CBsi3b TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 00bEeMa BEIIECTBA.

Cuna Kak XapakTepucThKa B3aumonencTBus tei. Cuiia ynpyroctd u 3akoH ['yka.
N3mepeHue Cuibl C TOMOIIBIO0 JUHAMOMETpPA. SIBICHUE TATOTEHUS U cuJia TskecTH. Cunna
TSKECTH Ha JIpyrux raHerax. Bec tena. HeBecomocts. CrioxkeHue CHII, HAIPABICHHBIX
no oaHou mnpsamoil. PaBHoneilcTBytomas cui. Cuna TpeHus. TpeHHE CKOIbKEHUS
Y TPEHHE NOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

[lemoncmpayuu
Hab6nronenne MexaHMuecKoro IBHXKEHUS TeTa.
N3mMepenne CKopocT NPsIMOJIMHENHOTO JIBUKECHUS.
HaGnronenue ssBneHus: HHEPIIUH.
Hab6nronenue n3aMeHeHusi CKOpOCTH MPY B3aUMOICHCTBUU TEJL.
CpaBHeHME MacC IO B3aUMOJIEVCTBUIO TEIL.
CrioxxeHue cui, HalpaBJIEHHBIX MO OJHON MPSIMOM.

Jlabopamopnvie pabomul u onvimol

OnpeneneHnue CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (IIapUKa B KUIAKOCTH, MOJCIIN
JIEKTPUYECKOTO aBTOMOOUIIS U TaK Jajee).

OmnpeneneHue CpeaHE CKOPOCTH CKOJBKEHUS OpyCKa WM IIapUKa M0 HAKJIOHHOU
IJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO TENA.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedopmariii) mpyKUHbI
OT IIPUJIOKEHHOM CUJIBL.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Teja
U XapaKTepa COMPUKACAIOIIMXCS TOBEPXHOCTEH.

JlaBJjieHHe TBEPABIX TeJl, ;KUAKOCTEH 1 ra3oB

Hanenne. CrocoObl YMEHBIIICHHWS W YBEIWYEHUS AaBieHus. JlaBneHue rasa.
3aBUCHMMOCTH JaBJIEHUS raza oT oobema, Temrepatypsl. [lepegaua napneHus TBEpAbIMU
TEeJaMH, JKHAKOCTAMH M Tra3zamu. 3akoH Ilackansa. [IHeBMaTuueckne MaIIWHBIL.
3aBUCUMOCTh JABJICHUSI JKUJIKOCTH OT TIyOMHBL. ['HapocTaTMdeckuil mapaaokc.
CooOurarommecs cocyabl. ['uapaBinyeckre MEXaHu3MBbl.

Atmochepa 3emum u  atmocepHoe pAaBieHue. [IpuyuHBI CyIIECTBOBAHMS
BO3AyImIHON o00onouku 3emid. OnbiT Toppuyemnu. HM3mepenwe armoc@epHOro

7
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JABJICHUS. 3aBUCHUMOCTh aTMOC(EpPHOro JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 11t m3mMepeHust aTMochepHOTO JaBICHHS.

JlelicTBHE XKUAKOCTH M Ta3a Ha MNOTPYKEHHOE B HUX TeO0. BbITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

[lemoncmpayuu

3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPaTyphI.

ITepenava naBiaeHUs KUJIKOCTHIO U TA30M.

Coobrarorymecs: CoCy/bl.

['mppaBnuueckui mpecc.

[TposiBnenue nericTBUST aTMOC(EPHOTO JTaBIICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT OO0ObeMa TMOTPYKEHHOM dYacTH Teja
U INIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIECH CUJIBI BECY BEITCCHEHHOM JKUIKOCTH.

VYcioBue T1UIaBaHUS TEN: IUIABAHUE WM IIOTPYXKEHHE Tel B 3aBUCUMOCTH
OT COOTHOIICHHS MIOTHOCTEH TejIa M KUJIKOCTH.

Jlabopamopnvle pabomul u onvimol

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT O0beMa MOTrpyKEHHOU
B KUJIKOCTb 4aCTH TEJNA.

OnpeneneHue BBITANKMUBAIOIICH CHJIbI, JEWCTBYIOIIEM Ha TENO, IOTPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIIEH CHJIbL, JCHCTBYIOIIEH Ha TEJO
B KUJIKOCTH, OT MACCBhI TEJIA.

OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJKUBAIOIIEN CHIIBI, JEHCTBYIOLIEH
Ha TeJIO B )KMJIKOCTH, OT 00beMa MOrPY>KEHHOM B KHUAKOCTh YaCTH TeJa U OT IUIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomeTpa Wi KOHCTPYMPOBAHHUE JIOAKH U OIPEHECICHUE €€
IPy30H0AbEMHOCTH.

PaGora u MOIIHOCTH. JHeEprus

Mexanudeckas pabota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pbIuar, 0JIOK, HAKJIOHHAS TJIOCKOCTh. [IpaBuiio paBHOBeCHs
peruara. [lpumeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TOE TPABUIIO
mexanuku. Koaddumment nonesnoro aeiicteus (nanee — KIIJ[) mpocTeix MexaHU3MOB.
[IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprusi. Kunetnueckas u noteHunanbHas sueprus. [Ipespamienue
OJIHOTO BHJA MEXAHMYECKOM DSHEPrUM B JpYrol. 3aKOH COXPAaHEHUS DHEPruu
B MEXAHUKE.

[lemoncmpayuu
[Ipumepsl IPOCTHIX MEXAHU3MOB.
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Jlabopamopnvie pabomul u onvimol

Onpenenenne pabOThl CUIBI TPEHUS TPU PABHOMEPHOM JBIKCHUM Tema
10 TOPU30HTAJILHON TOBEPXHOCTH.

HccnenoBanue ycnoBuii paBHOBECHS pblUara.

N3amepenne KII/] HaKIOHHOM MJIOCKOCTH.

N3yueHne 3ak0Ha COXpAHEHUS MEXAHUYECKON YHEPTHH.

8 KJIACC

TenuioBbie IBJICHUSA

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHHUS BEUIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. OIBITHL, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenu TBepIOro, KHAKOTO M  Tra3000pa3HOr0  COCTOSIHMM  BeLIeCTBa.
Kpucramueckue u amopdusie Tena. OObsICHEHHME CBOWCTB TIa30B, KUIKOCTEH
M TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJEKYJIIPHO-KHHETUYECKON TEOPHH.
CMmauuBaHKE U KallWJUISIPHBIC SBJICHUSA. TEMI0BOE PACIIMPEHNE U CIKATHE.

Temmneparypa. CBa3b TEMIIEpATypbl CO CKOPOCTHIO TEIUIOBOTO JIBUKEHUS YACTHLI.
Buytpennss sHeprua. CnocoObl M3MEHEHHUs] BHYTPEHHEW SHEpPIrHM: Temionepenadya
U coBeplieHue paboTel. Bunapl Temonepeaauu: TEMIONPOBOIHOCTb, KOHBEKIIHS,
U3JIyYCHHE.

KonnuectBo TemnoTel. YaenbHas TEIJIOEMKOCTh BeLIECTBA. TemiooOMeH
U TEIUIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOro Oananca. IlnaBnenue u oTBepaeBaHue
KPUCTAJUIMYECKUX BEIIECTB. YaenpHas TeruoTa muasieHus. IlapooGpa3oBanue
u kKoHaeHcamus. HMcmapenwme. Kunenue. VYaenpHas Temiora mapooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHMUS.

BrnaxnocTe BO3myXxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunnune padotsl TermnoBsix aurateneit KI1/ termmoBoro asurarens. TemnoBbie
JIBUTATEIIA U 3alIATa OKPYKAIOILIEH CPEIbI.

3aKOH COXpAaHEHMS U MPEBPALEHUS SJHEPTUHU B TEIUIOBBIX MPOLIECCAX.

[lemoncmpayuu
HaOnronenue 6poyHOBCKOTO ABHMKEHHUS.
Habmonenue nuddysun.
HaOnronenue siBjieHUi cMauMBaHMs U KaWUIIPHBIX SIBJICHUH.
Habmnronenue TenioBoro paciummpeHus Tel.
W3meHenne naBieHus ra3a mpu M3MEHEHUU 00beMa U HarpeBaHUM WJTH OXJIAXKICHUH.
[IpaBuiia u3mMepeHus: TEMOEPATYPHI.
Buae! Teruonepenayu.
OxJtaxaeHue Mpu COBEPILIEHUU PabOTHI.
HarpeBanue npu coBepiieHn# padOThl BHETHUMH CHUJIaAMHU.
CpaBHEHUE TEMIIOEMKOCTEN pa3IUYHBIX BEIIECTB.
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HaOmronenne kurenus.
HaGnronenue mocTossHCTBa TeMITepaTyphl IPH TUIABJICHUH.
Moenu TeIIOBbIX ABUTATEIEH.

JlabopamopHvie pabomul u onvlmol

OnbIThI 10 OOHAPYKEHUIO JCHCTBHS CHIT MOJIEKYJIIPHOTO TMPUTSIKCHHUSL.

OnpITHI IO BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WJIM caxapa.

OnpITHl 1O HAOJIOIEHUIO TETJIOBOTO PACHIMPEHHUS Ta30B, KUIKOCTEH U TBEPJBIX
TelL.

Omnpenenenue naBaeHUs BO3AyXa B OaIOHE HIMPHUIIA.

OnbITEI, JEMOHCTPHUPYIOIINE 3aBUCMMOCTh TaBJICHHUS BO3AyXa OT €ro o0nema
Y HarpeBaHMsI WITU OXJIAXKICHUS.

[IpoBepka rumnore3bl JMHEHHONW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKe OT TEMIIEpaTyphl.

Habintoienne n3MeHeHus: BHyTpEHHEN SHEPruu Tena B pe3yJibTaTe TeIlonepeaadn
U pabOThI BHEILIHUX CHUII.

HccnenoBanue sBIEHUS TEIIOOOMEHA IMPH CMENIMBAHWU XOJOAHON W TOpsueit
BOJIBI.

Omnpenenenue KOJIWYECTBA TEIJIOTHI, IMOJYYCHHOTO BOJOW MPHU TEIIOOOMEHE
C HarpeThIM METAJUTMYECKUM LUITHHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BELIECTBA.

Hccnenoanue npouecca UCTIapeHHusl.

Omnpenenenue OTHOCUTEIBHON BIAXKHOCTH BO3AyXa.

Onpenenenue yaenbHON TEIIIOTHI IIABJICHUS JIbJIA.

JJIeKTPUYeCKHe U MATHUTHBIE SIBJICHUSA

Onextpuzauua Ten. J(Ba poxa 3IEKTpUYECKHX 3apsiioB. BsaumonelcTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTD CHUJTBI B3aMMOACHCTBUSI 3aPSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSAA0B U PACCTOSIHUS MEXKIY TEIIaMH).

Onektpudeckoe moje. HampsokeHHOCTh  3yekTpuyeckoro mois.  [TpunHnmn
CYHEPHO3ULINH IIEKTPUUECKHX TOJIeH (HAa KaUeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. ODJIEMEHTApHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKH M AUDJIEKTPUKUA. 3aKOH COXPAHEHHUS JIJIEKTPUUYECKOTO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. MICTOUHMKN
IOCTOSIHHOTO TOKa. JIeMCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUYECKHUM TOK B JKHJKOCTAX U Tra3ax.

Onextpuueckas nenb. Cuna Toka. DieKTpuyeckoe HarpspkeHue. COolpoTHBIIEHUE
IIPOBOJHUKA. Y IENBHOE CONPOTUBIIEHUE BellecTBa. 3akoH OMa I ydacTka Lenu.
[TocnenoBaTesbHOE U NapAIIIENBHOE COEAUHEHUE IIPOBOIHUKOB.

PaboTa 1 MOITHOCTB 3JIEKTPUYECKOTO TOKA. 3aKOoH J[xoyns—JIenua. Dnexkrpuyeckue
LN U MOTPEOUTEH dJIEKTPUUECKON dHepruu B ObITy. KopoTkoe 3amblkaHuE.
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[ToctosiHHBIE MarHuTHL. B3auMOJIEVICTBHE TMOCTOSIHHBIX MAarHWTOB. MarnuTtHoe
nosie. MarauTHoe noJjie 3eMJIM U €ro 3Ha4YeHue Jyisl ku3Hu Ha 3emiie. OnbIT Dpcrena.
MarHuTHOE TOJIE ANEKTPUYECKOTO TOKa. [IprMeHeHue 3JIeKTpOMarHuTOB B TEXHHUKE.
JlelicTBME MarHUTHOTO MOJSI HA IPOBOJHUK C TOKOM. DJIEKTPOABUIATENb IOCTOSHHOTO
Toka.  Vcrnosib30BaHME — SJEKTPOABUTATENEM B~ TEXHHYECKUX  YCTPOMCTBAaX
Y Ha TPAHCIIOPTE.

Oneitel @apanes. fBneHue 3neKTpoMarHuTHOM uHAYKUMHU. [IpaBuno Jlenma.
Onexrporenepatop. CrocoObl MOIYYSHHS JICKTPUIECKON IHEPTUU. DIICKTPOCTAHIIHH
Ha BO30OHOBJIISIEMbIX UICTOYHUKAX SHEPTHUU.

[[emoncmpayuu
DIIeKTpU3alus Tel.
JIBa pozia 3EKTPUYECKUX 3apsII0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE AIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3apSAI0B.
[IpOoBOIHUKY W TUDIIEKTPUKH.
MopnenupoBaHue CUIIOBBIX JUHUAN JJIEKTPUIECKOTO ITOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
DJIEKTPUYECKUN TOK B KUIKOCTH.
I"a30BbIi1 pa3psia.
N3Mepenue cuiibl Toka aMIiepMeTPOM.
N3Mepenne aIeKTpUieCKOro HanpsKEHUsT BOJIbTMETPOM.
Peocrar 1 Mmarazud COnpoTUBIICHUM.
B3anmopencTBue moCTOSHHBIX MarHUTOB.
MoaennpoBaHre HEBO3MOXKHOCTH Pa3IeJICHUS ITOJFOCOB MATHUTA.
MoaennpoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
OnbIT Dpcrena.
MarauTHoe noje Toka. DJIEKTPOMAarHuT.
JlercTBME MarHUTHOTO TI0JI HA IIPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.
HccnenoBanue siBICHUS 3IEKTPOMArHUTHON MHIYKIIWH.
OmnbiTel @apajes.
3aBUCUMOCTh HANpaBJIEHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHUSI.
DJIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OnbITHI 110 HAOIOICHUTO YJIEKTPU3AINA TEJ HHAYKIIMEH U TIPU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS SIEKTPUIECKOTO TIOJIST HA TPOBOTHUKH M TUDJIEKTPUKH.
COopka u mpoBepka pabOThI IEKTPUICCKON IIETIH MTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHne CHITBI TOKA.
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N3mepenue u perynmpoBaHUE HANPSIKEHUS.

HccnenoBanue  3aBUCUMOCTH  CWJIBI  TOKa, HIYLIETO  4YE€pe3  PE3UCTOD,
OT CONPOTUBIICHUS PE3UCTOPA U HANIPSIKEHUST HA PE3UCTOPE.

OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTbh JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JJIMHBI, IJIOMIaJAN MONEPEYHOI0 CEUYCHUS U MaTepurala.

[IpoBepka mpaBuiia CI0KEHUSI HAMPSHKEHUM MPU MOCJIEA0BATEIBHOM COCAUHECHUHN
JIBYX PE3UCTOPOB.

ITpoBepka npaBuia Jyisi CUIIbI TOKA MPH MapAJICTbHOM COEUHEHUN PE3UCTOPOB.

Omnpenenenue paboThI AJIEKTPUIECKOTO TOKA, HAYIIET0 Yepe3 pe3nucTop.

OnpeneneHne MOITHOCTH SJIEKTPUUECKOTO TOKA, BBIICIISIEMOM HA PE3UCTOPE.

HccnenmoBanne 3aBUCUMOCTH  CWJIBI  TOKA, MAYIIETO 4YE€pe3  JIAMIIOUKY,
OT HANPSDKEHUS HAa HEW.

Onpenenenue K11/ narpeBatensi.

HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBHUS TIOCTOSTHHBIX MArHUTOB.

N3ydeHne MarHUTHOTO TIOJSl TOCTOSHHBIX MAarHUTOB IIPH HX OOBEIWHCHHH
Y PA3JICIICHUN.

HccnenoBanue AEUCTBUS SIIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnpIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KAaTYLIKH
C TOKOM ¥ MarHuTa OT CHJIBI TOKAa U HANPABJICHUS TOKA B KATyIIKE.

N3yuenune nencTBrs MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

KoncTpynpoBanue u nzydeHue padoThl SJIEKTPOABUATATE]IS.

Nsmepenne KII/I anekTpoaBUrateibHOM yCTAHOBKH.

OnbITHI O UCCIIEIOBAHUIO SIBICHUS DJICKTPOMATHUTHOM MHIYKIUW: UCCIICIOBAHUE
VM3MEHEHUI 3HAYEHUS Y HAMPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Mexann4yeckue siBJICHHS

Mexannueckoe  nBwkeHue. MarepuanbHas — Touka.  Cucrema  OTCYETA.
OTHOCUTENBHOCTh ~ MEXAHUYECKOIO  JABWKEHHs. PaBHOMepHOE MpAMOJMHEWHOE
nBrkeHue. HepaBHoMmepHoe mnpsiMoiuHENHOE JBHKEHHE. CpenHssi U MIHOBEHHas
CKOpOCTb TeJa PU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyCKOpeHHOE MpsiMOJIMHEHHOE JBUkeHne. CBOOO HOE MajeHue.
OmnbiTel ["anunes.

PaBHOMepHOE aABMXEHHME TIO OKpyXHOCTH. [leprox m wyactora oOpauieHwus.
JIuneriHasa u yrioBas CKOpOCTH. LIeHTpoCcTpeEMUTEBHOE YCKOPEHUE.

IlepBeiii 3axkoH Hrprotona. Bropou 3akoH Herorona. Tperuin 3axkon HprotoHa.
[IpyHIMT Cyneprno3uuu CUil.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMs: Cuia TPEHHUS CKOJIBKCHMS, CHJIA
TPEHUS IOKOs1, IPYTUE BUABI TPEHHUSI.

Cuna TsDKECTU U 3aKOH BCEMUPHOTI'O TATOTEHUS. Y CKOpEHHE CBOOOIHOTO Ma/IeHUs.
JIBrxenue miaHeT Bokpyr Comnua. IlepBas kocmuueckas ckopoctb. HeBecomocTb
U IIEPETPY3KHU.
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PaBHOBecne MarepuanbHOM Touku. AOcCoOMOTHO TBepAoe Teno. PaBHOBecue
TBEPJOTO TeJla C 3aKPEIJIEHHOM OChIO BpalleHuss. MoMeHT cuibl. LIeHTp TskecTh.

Nmnynec Tema. M3menenne wummynbsca. Mmmynec cuibl. 3aKOH COXPAaHEHMS
UMITyJIbca. PEakTUBHOE NBUKECHHUE.

Mexanuueckass paboTa ¥ MOIIHOCTh. PaboTa cuil TSKeCTH, yOpyrocTd, TPEHUS.
CBs3b sHepruu 1 paboThl. [loTeHIansHas sHeprus Teja, MOAHATOro Ha/l TOBEPXHOCTHIO
3emun. lloreHnmanpHas sHeprus ckaroud npyxuHsl. Kunernueckas sHeprusa. Teopema
0 KUHETUYECKOM 3HEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPrUU.

[lemoncmpayuu

HaOnronenne MEXaHMYECKOTO JBUXKEHUS Tejda OTHOCUTENIbHO pa3HbIX Tel
OTCUETA.

CpaBHEHME MMyTEW U TPACKTOPUN ABUKEHUS OJHOTO U TOTO K€ TEJIA OTHOCUTEIIBHO
pa3HbIX TEJ OTCYETA.

N3mepenmne CKoOpoCTH U YCKOPEHUS MPSIMOJIMHEWMHOTO JIBUKEHHS.

HccnenoBanne npu3HaKOB paBHOYCKOPEHHOTO JIBUKCHUS.

HaGnronenue aBmxXeHMs Tela 1Mo OKPY>KHOCTH.

Habnronenne MexaHUYECKUX SIBIICHUM, TMPOUCXOJANIUX B CHCTEME OTCYeTa
«Tenexka» mpu ee paBHOMEPHOM U YCKOPEHHOM JBMKEHHWU OTHOCUTEJILHO KaOWHEeTa
buzuK.

3aBUCHUMOCTh YCKOPEHUS Tela OT MACChl TeJla U ICMUCTBYIOIIEH Ha HETO CUJIBI.

Hab6nronenue paBeHcTBa CHII IPU B3aUMOJICHCTBUU TEJ.

N3meneHune Beca Tena npu YCKOPEHHOM JBUXKEHUH.

IIepenaua umiynbca npu B3aUMOAECHCTBUU TEIL.

[IpeoOpazoBanust YHEPTUU NIPU B3AUMOJICHCTBUH TEIL.

CoxpaHeHue UMITYJIbCca MPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITYJIbCa MPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUMU.

HaGnronenue peakTHBHOTO JBUKCHUS.

CoxpaHeHre MEXaHUYECKOW PHEPTUHU TIPU CBOOOTHOM TaJICHUH.

CoxpaHeHHEe MEXaHMYECKOW HSHEpruM Mpu JABMKEHUM Tela MOoJ JCHCTBUEM
MPY>KUHBI.

Jlabopamopnvle pabomul u onvimol

KoHcTpyupoBanue TpakTa Juis pa3roHa U JajJbHEHIIEero paBHOMEPHOI'O JBHYKCHUS
IIAPUKA WA TEICHKKH.

OmnpeneneHue cpemHeld CKOPOCTH CKOJIBKEHHsS Opycka WM JBIDKCHHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneiieHue yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JBM)KCHHUHW 10 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IPU PaBHOYCKOPCHHOM JIBHIKCHUHT
0e3 HayaIbHON CKOPOCTH.
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[IpoBepka TuUMOTE3bI: €CIU MPH PABHOYCKOPEHHOM JBMKEHMHM 0O€3 HayalbHON
CKOPOCTH IYTH OTHOCSITCS KaK Psii HEUETHBIX YHCEII, TO COOTBETCTBYIOIIHNE POMEKYTKH
BPEMEHH OJIMHAKOBBI.

HccnenoBanrne 3aBUCUMOCTH CWJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI HOPMAJIbHOIO
JABJICHUS.

Onpenenenue K03p HUIIMEHTA TPEHUSI CKOTBKECHUSI.

OrnpeneneHue )KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CUJIBl TPEHUS TMPU PABHOMEPHOM JBHIKEHUU Teja
10 TOPU30HTAJILHON MOBEPXHOCTH.

Omnpenenenue pabOTbl CUJIBI YIPYTOCTH MPU MOABEME I'py3a C UCHOJb30BAHUEM
HEMOJABM)XHOTO U MOJBUKHOTO OJIOKOB.

N3yyeHune 3ak0Ha COXpaHEHUS SHEPTUH.

Mexanudeckue K0J1e0aHUsL U BOJTHBI

KonebarenpHoe nBmkeHue. OCHOBHBbIE XapaKTEPUCTUKU KOJIEOAHUM: TEpUol,
4acToTa, aMIUIMTyda. MareMaTHdecKuii M NpYXUHHBIA MasTHUKH. lIpeBpamenue
SHEPIUH MPHU KOJICOATETHHOM JIBUKEHUH.

3aryxatoue Kosiebanus. BwiHyxJeHHbIe KoneOaHus. Pe3onanc. MexaHuueckue
BOoJIHBI. CBoOlCTBA MeXxaHMYEeCKUX BOJH. I[IpojosibHBIE M monepedHsle BOJHBL JlnnHa
BOJIHBI U CKOPOCThb €€ paclpocTpaHeHus. MexaHMuecKhe BOJIHbI B TBEPAOM Telle,
CEHCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa U BbicoTa TOHA. OTpaskeHue 3Byka. IHPpa3Byk U yIbTpa3ByK.

[lemoncmpayuu
Habnronenue konedanuii Ten moj JeHCTBUEM CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue xonebanuit rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BoIHYKIECHHBIX KOJCOAHHM U pe30HaHCa.
PacnipocTpanenue npoaoiabHBIX U TOTIEPEYHBIX BOJH (HA MOJIEIN).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI PE30OHAHC.

Jlabopamopnvie pabomul u onvimol

OmnpeneneHue 4acTOThHI ¥ MIEPUOIa KOJICOAHUN MAaTEMAaTHIECKOTO MAasSTHUKA.

OmnpeneneHue 4acTOThI ¥ TIEpUOaa KOJICOaHUH TPy KUHHOTO MasiTHUKA

HccnenoBanre 3aBUCUMOCTH TEpHOJA KOJICOAHWI TMOABEIICHHOTO K HHUTH TPy3a
OT JITMHBI HATH.

HccnenoBanne 3aBUCMMOCTH  TIepHOJia KOJCOAHWHA TNPYKMHHOTO MasTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTU TiepHoAa KojeOaHWW Tpy3a, MOABEIICHHOTO K HHUTH,
OT Macchl Tpy3a.

OnbITEI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh MEpHOAAa KOJICOaHW TMPYKUHHOTO
MasiTHUKA OT MaCChI Tpy3a M KECTKOCTH MPY>KUHBI.

W3mepenne yckopeHusi CBOOOHOTO TaICHUS.
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JIEKTPOMATHUTHOE M0J1€ ¥ 3JIEKTPOMATHUTHBIEC BOJIHBI

DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHuTHbHIE BOJIHBI. CaolicTBa
AJIEKTpOMAarHuTHBIX BosH. [llkama osnekTpoMarHUTHBIX BOJIH.  Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoa ceera. CKopocTs cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

[lemoncmpayuu
CBoiiCcTBa JIEKTPOMArHUTHBIX BOJIH.
BomnHoOBEIE CBOMICTBA CBETA.

JlabopamopHnvie pabomul u onvimol
N3yyeHune CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TeNe(OHA.

CBeToBbBI€ AABJICHUS

JIyueBass monenb cBera. Mcrounuku csera. [IpsmosimHelHOE pacnpoCTpaHEHHE
ceera. 3armeHuss CosmHuma u Jlynel. OtpakeHue cBera. Ilnockoe 3epkano. 3akoH
OTPAKEHHUSI CBETA.

IIpenomnenne cBera. 3akoH mOpeqomieHHs cBera. llomHoe BHyTpeHHee
oTpakeHHe cBera. Mcnonp30BaHUE IMOJTHOTO BHYTPEHHETO OTPAXKEHHsS B ONTHYECKHUX
CBETOBOJIAX.

JIunza. Xox mydeit B nuH3ze. OnTudeckas cuctema (oroamnmapara, MUKPOCKOIA
v Teneckorna. ['na3 kak ontryeckas cucrema. bam3opykocTs U JalnbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cnekTp. OnbiTel HetoToHa. CrioskeHHE CHEKTPaIbHBIX
1BeTOB. Jlucnepcus ceera.

Ilemoncmpayuu
[IpssMonMHENHOE pacCIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.
[Tony4yenue n3o0paxeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
Onrtuueckuid CBETOBO/I.
Xox ydelt B coOuparoiiei JIuH3e.
XoJ1 JIydeu B pacCEHUBAIOILEH JIUH3E.
[Tonyyenue nzo0paxxeHuil ¢ TOMOUIBIO JTUH3.
[Tpuntun neiictBus poroanmapara, MUKPOCKOIIA U TEIECKOTIA.
Mopens rinasa.
Paznoxxenne 6emoro cBeTa B CIEKTP.
[Tomy4yenne Genoro cBeTa Mpy CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH yTJIa OTPaKEHUSI CBETOBOTO JIy4ya OT yrJjla MajeHusl.
N3y4yenune xapakTepuCTHK N300paKeHHSI TIPEIMETa B TIFIOCKOM 3epKaje.
HccnenoBanne 3aBUCUMOCTH YTJIa IPEJIOMIICHUS CBETOBOTO JIyda OT yIJla MaJCHHUS
Ha TPAHUIIEC «BO3TYyX—CTEKIION.
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[Tomydyenne n300paxeHut ¢ TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenue POKYCHOTO PACCTOSHUSA U ONTHUYECKOM CHITBI COOMpArOIIel JTUH3bI.

OnBITHI TTO Pa3IOKEHUIO OEJIOTO CBETa B CIEKTP.

OnbITHl 10 BOCHPUATUIO I[BETA MPEAMETOB MPU UX HAOIIOACHUU Yepe3 I[BETOBBIC
(GUIBTPHI.

KBaHTOBBIC sIBJICHUS

Onwitel  Pezepdopna u 1utanerapHas mozenb aroma. Mogens artoma bopa.
Hcnyckanue u noryomeHue ceera atomoM. KBanTel. JInHeW4aTsIe CIIEKTPBI.

PanunoaktuBHOCTH. Anb(a-, 6eTa- u raMma-u3iaydeHusi. CTpoeHue aTOMHOTO sJipa.
Hyknonnast moaens atoMHoro sapa. M3oronsl. PagnoaktuBHbie nmpeBpaiieHus. [lepruon
1I0JIypacIiajja aTOMHBIX SEP.

SnepHple peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOT0 U MaCCOBOTO YMCEN. DHEPIHUs
CBsA3M aTOMHBIX sjep. CBs3p MacCchl M 3HEpruu. Peakuuu cuHTE3a W ACJICHUS SIEp.
Nctounuku sneprun ConHIA U 3BE3/I.

Anepnas osHepreruka. JIeMCTBUS pPAIMOAKTUBHBIX H3IYyYEHUW HA JKUBBIC
OpraHU3MBlI.

[lemoncmpayuu
CrexTpbl U3Ty4YEeHHS U MOTJIOMICHUSI.
CnekTpbl pa3nuyHbIX Fa30B.
CnekTp Bogopoa.
Hab6nronenue TpekoB B kamepe BuibcoHa.
PaboTa cueTunka MOHUZUPYIOIINX U3ITYICHHM.
Perucrpanus uzinydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnvle pabomul u onvimol

HaoGroieHne CIuTOMHbIX M IMHEHYATHIX CIICKTPOB U3JTydeHUSI.

HccnenoBanne TPEKOB: HW3MEPEHHWE JHEPTUM YACTHUIBI 110 TOPMO3HOMY IIYTH
(o dhoTtorpadusam).

W3mepeHre paarnoakTHBHOTO (OHA.

IToBTOPUTEIBLHO-0000 A0 IIMIT MOAYIb

[ToBTOpUTENEHO-0000IIAOIMNK  MOAYNb TpeIHA3HAYeH [JIsl CHCTeMAaTHU3alud
U 0000IIeHNsT TIPEIMETHOTO COJACP)KaHUS W OMbITa JEATEIBHOCTH, MPUOOPETECHHOTO
OpU HM3yYEHUU BCEro Kypca (U3MKM, a Takke Il MOJATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 9K3aMEHY M0 (PU3HKE JIsl 00YUaIONUXCsl, BHIOPABIINUX dTOT YICOHBIN
peaMer.

[Ipy w3ydeHWHM HNaHHOTO MOIYJIA pEATH3YIOTCS W CHUCTEMaTH3UPYIOTCS BUIBI
NeSITeTbHOCTH, Ha OCHOBE KOTOPBIX OOECmeuYnBaeTcs AOCTHKEHHE MPEIMETHBIX
U METanpelIMETHhIX  IUIAHUPYEMBIX  Pe3ylbTaToB  0oO0ydeHHs, Qopmupyercs
€CTECTBCHHO-HAy4YHass TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCICAOBaHUS
SIBJICHUI TIPUPOBI M TEXHUKHU, OBJIAJICHUE YMEHUSMHU OOBSICHATH (U3UUECKUE SBICHUS,
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IIPUMEHSISL TOJyYCHHBIE 3HAHWA, pEIIaThb 3a4a4d, B TOM YHUCJIE KAayECTBEHHBIC
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATENBHOCTHBIN XapaKkTep JaHHOTO MOAYJIS Peau3yeTcs 3a CUET
TOTO, YTO OOYUaIOLINECS BBITOJIHSAIOT 3a/IaHUs, B KOTOPbIX UM IPEIaraeTcs:

HA OCHOBE TOJYYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (hU3HUECKHE
SIBJICHUS B OKPY KAIOLLIEH PUPOJIE U IIOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/Ibl UCCIIEIOBAHUS (PU3NUECKUX SIBJICHUI, B TOM YHCIIE
JUISl IPOBEPKU TUIIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI Ham0OJiee BaXKHBIX JIOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAalpUMEp, IPAKTUYECKOIO WCIIOJIb30BAaHUA PA3JIMYHBIX HCTOYHUKOB
DHEPrUM HA OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUs BCEX HW3BECTHBIX BHJIOB
DHEPIUHU.

Kaxnasd U3 TeM JaHHOIO MOJYJIS BKJIKOYAET 3KCHEPUMEHTAIBHOE MCCIEIOBAHUE
oOoOmiaromiero xapakrepa. Mojylib 3aBepuiaeTcs IPOBEIECHUEM JIUArHOCTUYECKOU
U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00ILIEro 00pa3oBaHusl.

17



Pabouast nporpamma | ®usuka. 7—9 kiacchl (0a30BbIi YPOBEHB)

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3ydenne ¢u3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs HaAIpPaBIICHO
Ha JOCTM)KCHHME JMYHOCTHBIX, METANpeIMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
pe3yiIbTaTOB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynprare m3ydeHums (GuU3MKM Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
y oOy4arorerocst 0yayT chopMUpPOBaHBI CIEAYIONTNE TUIHOCTHBIC Pe3yJIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS S

MIPOSIBJICHUE HWHTEpPECa K HMCTOPUH M COBPEMEHHOMY COCTOSIHHIO POCCHUKCKOU
bu3nuecKoi HayKu;

[IEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaKAaHCKOT0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXIECHHUU OOIICCTBEHHO-3HAYMMBIX
U OTHUYECKUX TMPOOJIeM, CBS3aHHBIX C NPAKTUYECKUM TPUMCHEHHEM IOCTIKEHUN
busuKy;

OCO3HaHHUE BAKHOCTU MOPAIbHO-ITHUYECKUX MPUHIIAIIOB B JEATEIHHOCTH YIEHOTO;

3) 3¢TeTHYECKOr0 BOCIIUTAHUS:
BOCIPHUSTHE OCTETHMYECKHX KAueCcTB (PU3MYECKOW HAYKH: €€ TapMOHHYHOIO
IIOCTPOEHHS, CTPOIOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHUS:

OCO3HaHUE IIEHHOCTH (PU3UYECKOM HayKd KaK MOIIHOTO MHCTPYMEHTA MO3HaHUS
MHpPA, OCHOBBI Pa3BUTHSI TEXHOJIOIMH, BAXKHEUIIIEW COCTABIAIOIIEN KYJIbTYPHI;

pa3BUTHE HAy4yHOM JIOOO3HATENBHOCTH, MHTEpPEca K  HUCCIIEIOBATEIbCKON
NEeATEIIbHOCTH;

5) dopMupoBaHus KYJIbTYPbI 310POBbSI M SMOIMOHAILHOT0 0JIATOTIOTYYHSI:
OCO3HaHWE IIEHHOCTH  Oe3omacHoro oOpa3a KU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTH MpaBuil 0€30MacHOrO MOBEIEHUS Ha TPAHCIOPTE,
Ha JIOpOTrax, C ANEKTPUUECKUM U TETJIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBUSIX;
c(hOpPMHUPOBAHHOCTh HaBbIka pedIeKCUU, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY
¥ TaKOTO € MpaBa y APyroro 4eJoBeKa;

6) TPyA0BOr0 BOCIIHTAHMS :
aKTMBHOE y4YacTHE B PEIICHHH NPAKTHYECKMX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeabHON OpraHnu3allii, HACeJICHHOTO MYHKTa, POAHOIO Kpasi) TEXHOJIOTHIECKOi
U COIMAIbHON HAMPaBICHHOCTH, TPEOYIOIIUX B TOM YHUCIIE U (PU3HUECKUX 3HAHUI;
UHTEPEC K MPAKTHYSCKOMY U3yUEHHUIO Tpodeccuii, CBA3aHHBIX C (DU3UKOIA;
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7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

OpUEHTalusl Ha MPUMEHEHHUE (PU3UUYECKUX 3HAHUU JUIsl pelIeHus 3a1a4d B 00JacTH
OKpY’KarOUIEH Cpe/ibl, INIAHUPOBAHUS TIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCIJIEICTBUI
JUIS1 OKPY’KAIOIIEN CpPEbL,

OCO3HaHME II100aNTBHOI0 XapaKTepa IKOJIOTHYECKUX MPOOJIEM U IMyTe UX pelieHus;

8) amanTanuu K N3MEHSIONINMCS YCJIOBHIM COIMATILHOI M MPUPOIHOIi Cpeabl:

NOTPEOHOCTh BO B3aUMOJICUCTBUU TPH BBHIMOJIHEHUU HWCCIEIOBAHUNA U MPOEKTOB
¢duznyeckol HaPaBIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHX;

MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTD;

NOTpeOHOCTH B ((OPMUPOBAHUU HOBBIX 3HaHUM, B TOM 4YHCIe (POPMYIUPOBATH UEH,
MOHSTHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEM B 00J1acTH
busuKy;

IUTAaHWPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHUIA;

CTpPEMJICHHE AaHAJIM3UPOBAaThb W BBIABIATH B3aMMOCBSI3M MPUPOBI, 00IIECTBa
Y YKOHOMHUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;

OILICHKA CBOMX JICMCTBHUI C YYETOM BIIMSHHS HAa OKPYXKAOLIYIO Cpeay, BO3MOMKHBIX
r7100abHBIX MTOCIIEICTBHI.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbprate uzyueHuss (U3MKU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs
y oOyuatomerocsi OyayT copMUpOBaHbl METANPEIMETHbIC PE3YJIbTAThI, BKIIOYAIOIINE
MO3HABATENIbHbIE  YHUBEpPCAIbHBbIE  y4eOHble  JIEWCTBHS,  KOMMYHUKATHUBHBIC
YHUBEPCATbHBIC YUCOHBIC NEHCTBUS, PETYJIATHBHBIC YHUBEPCABLHBIC yUeOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE yUeOHbIE 1eHCTBUSA
ba3oBble joruyeckune AeHCTBUA:

BBISIBJIATH U XapaKTEPU30BaTh CYIECTBEHHBIC TPU3HAKN O0BEKTOB (SIBICHUN);

yCTaHABIMBATh  CYIIECTBEHHBI  MpU3HAK  Kiaccu(UKaIMM,  OCHOBAaHUSA
JUTsl 0000ILEHUS U CPABHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTPUBAEMBIX (paKTax, JaHHBIX
¥ HaOJIOJICHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh NPUYMHHO-CJICACTBEHHBIEC CBS3M NPU M3yYEHUHM (PU3MUECKUX SBICHUN
U TIPOLIECCOB, MPOBOAUTH BBIBOJABI C MCMOJIb30BAaHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUE€HHH, BBIIBUTaTh TUIIOTE3bI O B3aMMOCBS3AX (PU3NUECKUX BEITUYNH;

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 pemieHuss yueOHOW (u3MYecKor 3amadu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHUs, BEIOOp HanOoJee MOIXOSIIETO C YIETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue A1eCTBUSA.
MCIIOJIb30BaTh BOMIPOCHI KAK MCCIIEA0OBATEIbCKUM HHCTPYMEHT NTO3HAHUS;
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MPOBOJUTh MO CaMOCTOATEIBHO COCTaBJIICHHOMY IUJIaHY OIBIT, HECJIOKHBIN
(bU3UYeCKUil IKCIIEPUMEHT, HEOOIBIIIOE UCCIICT0BaHNE (PU3NUECKOTO SIBIICHNUS;

OLICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMAILIUIO, ITOJIYYEHHYIO B XO/1€
VCCIIEIOBAHUSI WK DKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIHPOBATh OOOOIIEHUSI W BBIBOJABI MO pe3yjbTaTam
MIPOBEICHHOT0 HAOIIOJCHUS, OMbITA, UCCIICIOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JajibHEWINEe pa3BUTHE (PU3MUECKUX IMPOIECCOB,
a TakKe BBIIBUTaTh MPEANOJNOKEHUS 00 HX pPa3BUTUU B HOBBIX YCJIOBHSIX
Y KOHTEKCTax.

Pabora c nndopmanmeii:

MPUMEHATh Pa3JIUYHbIE METOJbl, WHCTPYMEHTBl MW 3alpoChl IPU IOUCKE
U 0TOOpe MH(pOpPMAIMU WM JAHHBIX C YYETOM HPEUIOKEHHON ydeOHOW (u3nyeckon
3a/1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETUPOBATh  HHPOPMAIIIO
pa3aMuHBIX BUAOB U (OPM IPEICTaBICHHUS;

CaMOCTOSTENIbHO BBIOMPATH ONTUMAIbHYIO (DOpMY MHpeICTaBICHHUS HHPOPMALUH
U WUTIOCTPUPOBATH PEIIAEMbIE 33/layd HECIOXHBIMH CXEMaMH, AUarpaMMaMH, MHOU
rpaduKoi U UX KOMOUHALIUSIMU.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC NeiiCTBUSA
Oo01menue:

B Xo€ OOCYXJeHus y4eOHOro marepuasa, pe3yJbTaToB JabOpaTOpHBIX padoT
U TPOCKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI W BBICKA3bIBaTh
UJeH, HaIeJCHHbIE Ha pelIeHUEe 3aJladyd U TOoJyIep)KaHue OJaroxeiaTreIbHOCTH
OOIIICHHS;

COTIOCTABJISITh CBOM CYXKIEHUS C CYXACHUSAMHU JPYyTrUX YYaCTHUKOB JIHAJIOTa,
0OHapyKMBaTh Pa3INIUE U CXOACTBO MTO3HIIH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJMYHO TIPENCTABIATH PE3YIbTATHl BBITIOJHEHHOTO (DU3MUECKOTO OIBITa
(9KCIIepUMEHTAa, UCCIIEI0OBAHUS, TPOCKTA).

CoBMecTHAasl 1eSITEJILHOCTD (COTPYTHMYECTBO):

MOHUMATh M UCITOJIH30BaTh MPEUMYIIIECTBA KOMAHHOW W WHINBHUTyJIbHON paOOThI
IIPY pelIeHUN KOHKPETHOU (PU3UIeCcKoil mpoOIeMbl;

MPUHUMATh TIeJIM COBMECTHOW JESITEIIbHOCTH, OPTraHW30BHIBATH JCHCTBUS TIO €€
JOCTIDKCHHIO: PACTIPENENSITh POH, 00CYXKIaTh MPOIECCHl M Pe3yabTaThl COBMECTHOMN
paboThI, 0000IIATHh MHEHUST HECKOJBLKUX YEJIOBEK;

BBITTOJTHATH CBOKO YacCTh pa0OThI, JOCTUTAs KAYECTBEHHOTO Pe3yibTaTra Mo CBOEMY
HATPAaBICHUIO U KOOPAMHUPYS CBOM JIEHCTBUS C IPYTUMU WICHAMU KOMaH/IbI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMUH TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENTEHO C(HOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.
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PeryasiTuBHbIe YyHMBeEpCaJbHbIE YUeOHbIEe AeiCTBUS
Camoopranuszanms:

BBIBJISITh TPOOJIEMBbl B JKM3HEHHBIX W YYEOHBIX CHUTyalMsX, TPeOYIOIUX
TUTSI perieHusT (PU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MMOJXO0aX MPUHATUS PEIICHUN (MHAUBUIYaTbHOE,
MPUHATHE PEIICHUS B TPYIIIIS, MPUHATHE PEIICHUHN TPYIIIOi);

CaMOCTOSITEIIEHO COCTABJIATh AJITOPUTM peIieHUs (PU3NIECKON 3a7adu WK TUTaHa
UCCIICIOBAHUSI C YYETOM HUMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATH IMpeJjlaracMble BApUAHTHI PEIICHUIA;

IIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY CUTYyalluu U Ipejlararh MjaH €€ U3MEHEHUS;

OOBSACHATh NMPUUYUHBI JOCTHKEHHUS (HEIOCTHKEHUS) PE3ylbTaTOB JAESTEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JE€ATEIBHOCTb (B TOM YHCIE B XOJ BBINOJHEHUS
(U3NYECKOTO HCCIENOBaHUS WJIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINUX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNbTATA LIEJIU U YCIOBUSM.

IMOLUMOHAIbHBIH HHTEJVIEKT:
CTaBUTh C€e0s HAa MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTbh MOTHUBBI, HAMEPEHUS U JIOTHKY IPYTOTO.

IIpunsiTue ceds U APYrux:
MpU3HABaTh CBOE TMPaBO Ha OMMOKY TMpU pelieHuH (U3NIECKUX 3ajaad
WJIM B YTBEPXKACHUSX HA HAYYHBIE TEMBI M TAKOE K€ MIPaBO APYToro.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI 1O (PU3HUKE K KOHIY OOydYCHHS
B 7/ KJacce:

[IpeameTHpie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaKkaThb
c(hOpMHUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (DU3UYECKUE W XUMHUYECKHE SBJICHHUS, HaONIOACHHE,
OKCIIEPUMEHT, MOJICJb, THUIIOTE3a, CIWHUIIBI (PU3MUYECKUX BEIMYHMH, aTOM, MOJICKYJa,
arperaTHbIC COCTOSIHUSI BeEIIecTBa (TBepJoe, KHUIKOEe, ra3000pa3zHOe), MEXaHHYECKOE
IBIKCHHE  (paBHOMEPHOE,  HEpaBHOMEPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpH,
paBHOJEWCTBYIomAass cwi, jaedpopmarust (ynpyras, IIaCTHYECKasi), HEBECOMOCT,
COOOIIAIONINECS COCYIBL;

paznuyarh sBiIeHUsA (mud@dysms, TEIUIOBOE JBMIKEHHWE 4YaCTHI] BEIECTBa,
paBHOMEPHOE JIBIKCHHE, HEPAaBHOMEPHOE JIBIDKCHHE, WHEPITHS, B3aUMOJICHCTBHE TEI,
paBHOBECHE TBEPJIbIX TEI C 3aKPEIUICHHON OCBhIO BpAIICHWs, Tiepenada JgaBICHUS
TBEPABIMUA TEJIAMH, KUIKOCTSIMU WM Ta3aMu, aTMoc(epHoe naBieHUE, IUIaBaHUE Tell,
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NPEBPAILICHUS] MEXAHMYECKOM SHEPrHH) IO ONUCAHWI0O HX XapaKTePHBbIX CBOMCTB
U Ha OCHOBE OTBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHHE H3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKaIOLIEM
MUpE, B TOM 4ncie (PU3NUECKUE SIBJICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C pa3IUYHBIMU
CKOPOCTSIMM B JKMBOM M HEXHBOW IPHUPOJE, IEHUCTBHE CWJIBI TPEHUS B IPHUPOAC
U TEXHUKE, BJIMSHUE aTMOC(EpHOro NaBIEHHsS Ha >KMBOW OpraHU3M, IUJIaBaHHUE pHIO,
pblYark B TeJIe YeJIOBEKa, MPHU 3TOM NEPEBOJUTH MPAKTHUUECKYIO 3aJlayy B YUYEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NUECKUX SBICHUI;

ONKCHIBaTh M3yYEHHBIE CBOWCTBA Tel M (PU3NYECKUE SBICHUS, HCHOIb3Ys
¢uznyeckue BeIUUMHBI (Macca, 00bEeM, IJIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTb,
CpelHsAs CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSXKECTH, BEC Teja, CHJIa TPEHUS, JaBJICHUE
(TBEeporo Tena, JKUAKOCTH, rasa), BBITAJKUBAIONIAs CUJIa, MEXaHW4yeckas padora,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(Q(QUUMEHT MOJE3HOTO JECUCTBUS
MEXaHU3MOB, KMHETUYECKas W MOTEHUUAJIbHAs JHEPrusi), MpU OMHCAHUM MPABUIBHO
TPaKTOBaTh (PU3NYECKHUI CMBICI UCHOJb3YEMbIX BEITMYNH, UX 0003HAUYCHHS U €IHMHUILIBI
(U3NYECKUX BEJIIMYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOUIME AAHHYIO (DHU3UYECKYIO
BEJIMYUHY C JPYrMMU BEIUYMHAMH, CTPOUTH TpaUKU H3YyUYEHHBIX 3aBUCUMOCTEHN
(bU3UYECKUX BEJIMYUH,;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IMPOLIECCHI, MCIOIb3Ys
npaBWiIa CIOXKEHHsI CWJI (BIIOJIb OFHOW mpsiMoi), 3akoH ['yka, 3akon [lackans, 3axkoH
Apxumena, npaBUI0 paBHOBECHS pblyara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH
COXPAaHEHUS MEXaHMYECKOH 3HEpruM, MpH 3TOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIMChIBaTh €T0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3UUECKHE SBJICHMS, NPOLECChl M CBOWCTBAa TEl, B TOM YHUCIE
U B KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
PUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYecKHX IIaroB
C UCIOJIb30BaHUEM 1—2 N3yYEHHBIX CBOMCTBA (PU3NUYECKUX SIBJICHU, (PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiaTh pacueTHble 3afaud B 1-2 nelicTBUSA, HCIMONB3YS 3aKOHBI U (POPMYIIHI,
CBA3bIBaIOLIME (PM3MUECKUE BEIMUYUHbBI: HA OCHOBE aHaJIM3a YCIOBUS 33/1a4M 3aIIUChIBATh
KpaTKoOE€ YCIIOBUE, MOJCTABIATh (U3UUECKUE BEIMYMHBI B (OPMYJIbl U MHPOBOIUTH
pacyeThbl, HAXOIUTh CIIPABOYHbIE JTAHHBIE, HEOOXOIMMBIE [T PEIICHUs 3a]1a4, OLICHUBATh
PEATMCTUYHOCTh MOJTYYEeHHON (PU3UUYECKOM BETUYUHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PELIUTh MPU MOMOIIM (HU3HUECKUX
METOJIOB, B OIMCAaHWU HCCIEAOBAHMS BBIACIATH IPOBEPSEMOE NPEAINOIOKEHNE
(runoresy), pa3IuyaTh U UHTEPIIPETUPOBATH MOTYYEHHBIN PE3YIbTaT, HAXOAUTh OLIMOKH
B XO/I€ OIIBITa, IPOBOAUTH BBIBOABI I10 €T0 pe3yibTaTaM;

MPOBOJAUTH OMNBITBI MO HAOMIOACHUIO (U3WYECKUX SBICHUM WIN (PUINIECKUX
CBOMCTB Ten: (OpMYyIUpPOBATH MpPOBEpsieMbIE MPEINONIO0KEHUs, COOMPAaTh YCTAHOBKY
U3 TPeNJoKEHHOro O00OpYyAOBaHHMA, 3aMUChIBaTh XOJA ONbiTa U (GOPMYyIUPOBATH
BBIBO/JIBI;

22



Pabouast nporpamma | ®usuka. 7—9 kiacchl (0a30BbIi YPOBEHB)

BBITIOJIHATh TMPSIMbIE W3MEPEHHsI PACCTOSHUA, BPEMEHHU, MacChl Tena, oObeMma,
CHJII M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPHOOPOB,
3aMMChIBaTh TOKa3aHUs MPUOOPOB C yUETOM 3aJaHHOW aOCOJIOTHOW MOTPEHIHOCTU
W3MEPEHNM;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (hU3HUECKOW BETUUYHHBI OT APYToi
C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO ABUKYIIETOCs
TeJla OT BPEMEHH JABM)KCHHUS TeJla, CHJIbI TPEHUS CKOJIBKEHHSI OT Beca Telsla, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOMIAIU
COMPUKOCHOBEHUSI TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHHS MPY>KUHBI, BBITAIKHABAIOIICH
CWIbl OT O0beMa MOTrPYKEHHOM YacTh Teda M OT IUIOTHOCTH JKHJAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT TITyOHHBI, HAa KOTOPYIO IMTOTPYKEHO TEJIO0, YCIOBUH
TUTaBaHUsS TEN, YCIOBUN paBHOBECHS pblyara M OJIOKOB, y4aCTBOBATH B IUITAHUPOBAHUU
y4eOHOTO HCCIIEZIOBaHMS, COOMpPATh YCTAHOBKY M BBIMIOJHATH H3MEPEHHs, CIEIys
NPEIIOKEHHOMY TUIaHy, (UKCHpPOBaTh pe3yldbTaThl IMOJTYYECHHOW 3aBUCHMOCTHU
bu3nyeCKUX BEIMUMH B BUJE MPEII0KECHHBIX Ta0HIl U TpaduKOB, IPOBOIUTH BBHIBOJIBI
10 pe3yJbTaTaM UCCIIeTOBaHUS;

MPOBOIUTH KOCBEHHBIE M3MEpPEeHHsS (PU3NYECKUX BEIMUYWH (TUIOTHOCTH BEIIECTBA
KUJAKOCTH M TBEPAOrOo Teja, CHujla TPEHHUS CKOJBXKEHUS, JaBJICHHE BO3IyXa,
BBITAJIKMBAIOIIAs CHJIA, IEHCTBYIONIAs HA TOTPYKEHHOE B )KHJIKOCTh TeJ0, KO3 PUIIMEHT
MOJIE3HOTO JIEHCTBUSL TPOCTHIX MEXaHU3MOB), CJleIys MPEAJIOKEHHON HHCTPYKIMU:
IPU BBIMOJIHEHUN U3MEPEHUN cOOMpPaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

coOoaTh TMpaBuUjia TEXHUKH Oe3omacHocTH Tpu paboTe ¢ 1abopaTopHBIM
000py/TI0BaHHEM;

UMETh NPEJCTABIEHUE O TMPUHIUNAX JEUCTBUS MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, THHAMOMETP, COOOIAOIIUECS COCYbI, 0apOMeTp, phIvar,
TIOJIBWKHBINA M HEMOJIBWKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTH;

XapaKTepU30BaTh MPHUHIIMIIB JEHCTBUS HW3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C MCHOJB30BAaHUEM HX ONHUCAHUS (B TOM YHCIIE: MOAIIUIHUKH, YCTPOUCTBO
BOJIONPOBOJIA, THUIAPABIMYCCKUI TIPECC, MaHOMETP, BBICOTOMEp, MOPIITHEBOM HAcoC,
apeoMeTp), MCIOJB3ys 3HAHUS O CBOMCTBAX (DM3MUECKUX SIBICHHH W HEOOXOIMMBIC
¢duznyecKkre 3aK0OHbI ¥ 3aKOHOMEPHOCTH;

OPUBOJIUTH TpPHUMEPHl (HAXOAUTh HH(OpPMAIMI0O O MpUMepax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B IOBCEIHEBHOM KH3HU i1 oOecredeHus
0€30MacHOCTH TIpU OOpalleHUd ¢ NPUOOpaMU W TEXHUYECKUMU YCTPOWCTBAMU,
COXpaHEHUs 310POBbsI U COOJIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH
cpene;

OCYUIIECTBIISITH OTOOp MCTOYHHKOB HH(OpManuu B VHTepHETE B COOTBETCTBHUHU
C 3aJJaHHBIM MOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUNA U ITyTEM CPaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIIEISATH UHPOPMALIMIO, KOTOpas SIBJSETCS MPOTUBOPEUNUBOM
WM MOKET OBITh HEJJOCTOBEPHOW;
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WCTIONb30BaTh TMPH  BBIIOJHEHUM YYEOHBIX 3aJaHU  HAYYHO-TOMYJSPHYIO
auTepaTypy (GU3MUECKOTO COAEpKAaHMs, CIPAaBOYHBIE MaTepuaibl, PECypChl CETU
WuTtepHer, BnajeTb MNpUEMaMH KOHCIIEKTUPOBAHHMS  TEKCTa, MPeoOpa3oBaHUs
uH(OpMAaIUU U3 OHON 3HAKOBOW CUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHbIC M YCTHBIE COOOIICHHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(OpPMALIMH, B TOM YHCJIC TyOJIMYHO MPOBOIUTH KPAaTKUE COOOIICHHUS
O pe3ylbTaTax TMPOEKTOB WM Y4YEOHBIX WCCIENOBaHUM, MPU HSTOM TIPaMOTHO
UCMOJIb30BaTh M3YUYCHHBIH MOHSATUHMHBIN ammapar Kypca (U3HKH, COIMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALIUEH;

MIPU BHITIOJTHEHUN YUEOHBIX MTPOEKTOB M UCCIIEI0OBAHUMN pacIpeesiTh 00SI3aHHOCTH
B TPYIINE B COOTBETCTBUH C TIOCTABICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHITIOJHEHUEM TUTaHa
JICHCTBHUI, OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B ACSITENbHOCTH TPYIIBI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aUMOJICHCTBUE, YUNTHIBAasE MHEHUE OKPY KAIOIIHX.

[IpeameTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMbI O (PU3KMKE K KOHIY OOydeHHUs
B 8 Ki1acce:

[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTpaKkaTb
c(hOpMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

WCTIOJIB30BATh MOHATHS: Macca U pa3sMepbl MOJIEKYJ, TEIUIOBOE JABUKECHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPHUCTAUIMUECKHWE M aMOpdHbIE Tena,
HACBIIIEHHBI U HEHACBIIIEHHBIN Map, BIa)KHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSA
SHEPrusi, TEMJIOBON JBUTATEINb, SJIEMEHTAPHBIN AJEKTPUUYECKUIN 3apsifi, SJIEKTPUUECKOE
0JI€, TPOBOJHUKHU U TUJICKTPUKH, IOCTOSIHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

pasiuuath ABJICHUS (TEIJIOBOE PACIIMPEHHUE U CHKaTue, TeIlonepeaada, TemioBOe
paBHOBECHE, CMAUMBAHUE, KaNWUISIPHBIC SBJICHHS, UCIApPEHUE, KOHICHCAIus,
JIaBJIEHUE, KpUCTAITN3aUs (oTBepaeBaHUE), KHUIIEHUE, TerJIonepeaaya
(TerIOMPOBOHOCTh, KOHBEKIUS, HU3JIYYCHHUE), AJIEKTpU3alus T, B3aUMOJECHCTBUE
3apsa0B, JCHUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHWE, B3aWMOJICVICTBHE
MarHuToOB, JEHCTBUE MArHUTHOTO TMOJISI Ha MPOBOJAHUK C TOKOM, JJIEKTPOMArHUTHAas
WHIYKIMS) 10 OINHCAHWI0 MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh TPOSIBJICHUE M3YUYCHHBIX (PU3MUECKUX SIBJICHUU B OKPYXKaIOIIEM
MUpE, B TOM uHclie (pu3nydeckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATKCHUE
M KaNWUISIPHBIE SIBIICHUS B TPUPOJAE, KPUCTAIIBI B mpupoie, usiydeHue CouHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUECKUE SIBJIEHUSI B aTMOC(eEpe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Ipeid MoirocoB, pojiib MarHUTHOTO TOJIA AJIs KU3HU HA 3emJie, MOJSpPHOe
CUSHUE, TPU OTOM TMEPEBOANTH MPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIJCISTH
CYIIIECTBEHHBIC CBOMCTBA (IpU3HAKK) (PU3NUECKUX SBICHUN;

OMKCHIBATh M3YYECHHbIE CBOMCTBA Tel M (DUIUYECKUE SIBICHUS, HCIOJIb3YS
dbu3nyueckue BeIMYUHBI (TeMmreparypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TEIUIOTHI,
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yleabHasi TEIIOEMKOCTh BEIIEeCTBA, yAeTIbHas TEIUIOTa TUIABJICHUS, yAEIbHAs TEIIOTa
napooOpa3oBaHus, yAeTIbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOI(PQPHUIIMEHT IMOJIE3HOTO
JEUCTBUS TEIUIOBOM MAaIllMHBI, OTHOCUTENIbHAS BIIAXHOCTh BO3/yXa, AJIEKTPUUYECKUUN
3apsl, CHiIa TOKa, SJIEKTPUUYECKOE HAMPSXKEHHUE, COITPOTUBIICHNE MMPOBOIHUKA, YEIbHOE
COMPOTHUBJICHUE BEIIECTBA, PA00OTa U MOIIHOCTh AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
NPaBWIbHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOJIb3YEMbIX BEJIMYMH, O003HAUYCHUS
U COUMHMULBI (U3MYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIIUE JaHHYIO
bu3nUecKyl0 BETUYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpaduKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKkTepU30BaTh CBOMCTBA TelN, (PU3NYECKUE SIBICHUS U IPOLIECCHI, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJSIPHO-KUHETHYECKOM TEOpUHM CTPOCHHS BEIECTBa,
MIPUHIIUI CYTIEPIIO3UIINH TIOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsfa,
3akoH Oma i y4acTka uenu, 3aKkoH Jlxoynsa-JleHna, 3aKkoH COXpaHEHUs DHEPTHH,
IIPU 3TOM YMETh (POPMYITUPOBATH 3aKOH U 3aIMHCHIBATH €0 MATEMAaTHIECKOE BHIPAKEHNE;

OOBSCHATh (PU3NYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  TPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISBIATH  MPUYUHHO-
CIIEICTBEHHBIE  CBSI3U, CTPOUTh OOBsICHEHHME M3 1-2 JOrM4yeckux IIaroB
C UCHOJb30BaHMEM 1-2 H3yuyeHHBIX CBOWCTBA (DU3MUECKUX SBJICHUM, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTts pacueTHble 3afaud B 2—3 JACWCTBUSA, WCIONB3YS 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIOINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 33/]a4M 3alMChIBATh
KpaTKOE€ YCJIOBHE, BBISBJISATh HEIOCTATOK JAHHBIX JJIsl PEIICHUs 3a]adyu, BbIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl €€ PElICHHUs], TPOBOJUTH PACUEeThl U CPAaBHUBATh
NOJTy4YeHHOE 3HaYeHHE (PU3MUECKO BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEUIUTh MPU TOMOIIN (HU3HUECKUX
METOJIOB,  HUCIOJb3ysl  ONWCAaHUE  HCCIENOBaHUS,  BBIACIATH  IPOBEPSEMOE
NPENOIOKEHNE, OLEHUBATh NPAaBUIBHOCTh TOPsSAKA TPOBEACHUS HCCIEIOBAHUA,
MIPOBOJUTH BBIBOJIBL;

MPOBOJUTH OMNBITHI 1O HAOMIOJACHUI0 (U3MYECKUX SBICHUN WM (PU3MUECKHUX
CBOMCTB TeN (KamWJUISIPHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro oobema,
TEMIIepaTyphl, CKOPOCTH MPOIIEcca OCTHIBAHUS U HarpeBaHUs MPHU U3ITyUYECHUH OT I[BETa
u3iydaromed  (MOTJIONIAKOIICH)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHUs  BOJIBI
OT TeMmepaTypbl JKHIKOCTH U IUIOMAAA €€ TIOBEPXHOCTH, OJJICKTPHU3AIUS Tel
U B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsI0B, B3aUMOJCHCTBHE MOCTOSIHHBIX MarHUTOB,
BU3YaJIN3allis MAarHUTHBIX TMOJIEH MOCTOSHHBIX MarHUTOB, NEHCTBHSI MAarHUTHOTO TTOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJABUTATENS
MOCTOSIHHOTO TOKa): (OpPMYJUpOBaTh MPOBEpPAEMbIE MPEANONIOKEHUS, COOUpPATh
YCTaHOBKY U3 MPEJI0KEHHOTO 000py1I0BaHUS, OMUCHIBATh X0 OMbITa U POPMYITHPOBATH
BBIBO/JIBI;

BBITIOJIHATh MPSMbIE HW3MEPEHUs TeMIlepaTypbl, OTHOCHTEIIbHOM BIIAXXHOCTU
BO3/lyXa, CHWJIbl TOKa, HAMNpPSOKEHUS C HCIOJIb30BAHUEM aHAJIOrOBBIX MPUOOPOB
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U JaTYNKOB (PU3UYECKUX BEJIMYWH, CPAaBHHBATh PE3yJbTaThl H3MEPEHHH C y4eTOM
3aJJaHHOW a0COMIOTHOM MOTPEIHOCTH;

MPOBOJINThH MCCIICOBAHUE 3aBUCUMOCTH OHON (PH3MYECKON BEIMIHHBI OT JIPYTOM
C HCIOJB30BAHUEM TMPSMBIX H3MEPEHUN (3aBHUCHMOCTH COTPOTHBIICHUS POBOJIHUKA
OT €ro JIIMHBI, TUIOMIAH TIONIEPEYHOTO CEUCHUS M YETHHOTO COMPOTHBIICHUS BEIIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, WAYIIETO Yepe3 MPOBOAHMK, OT HANIPSDKEHUS Ha MPOBOIHUKE,
WCCJICIOBAHNE TIOCTEAOBATEILHOTO W IMApaUIeTLHOTO COCIWHEHWHA TPOBOJTHHUKOB):
IUTAHUPOBATh WCCIIECIOBAaHUE, COOMpATh YCTAHOBKY M BBHIMOJHATH U3MEPEHUS, CICHYs
NPEIOKECHHOMY TUIaHy, (UKCHPOBATh PE3YyJIbTAaThl MOJYYEHHON 3aBHCHMOCTH B BHJIC
TaOJUIl U TPaQUKOB, TPOBOJIUTH BHIBOBI IO pe3yIbTaTaM HUCCIIEIOBAHMUS;

MIPOBOIUTH KOCBEHHBIC M3MEPEHUS (GU3HUSCKUX BETUIHH (yAeIbHAS TEINIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, Pab0Ta M MOITHOCTH JJICKTPUUIECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUS, COOMpATh OKCICPUMCHTAIBHYIO YCTAHOBKY, CIEAyS
MIPEIJI0’KEHHON MHCTPYKIINH, ¥ BRIYUCIISATH 3HAUCHUE BETMINHBI,

coOyoaTh TMpaBuUjia TEXHUKH Oe3omacHocTH Tpu paboTe ¢ J1abopaTopHBIM
000py/1I0BaHHEM;

XapaKTepU30BaTh MPUHILMUIBI JCHCTBUA HM3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C UCIOJIb30BAHUEM MX OINMHUCAHUA (B TOM YHCIIE: CUCTEMa OTOIUJICHUS JIOMOB,
TUTPOMETp, TapoBas TYpOWHA, aMIepMETp, BOJBTMETP, CUCTUHMK JIICKTPUUICCKOMN
SHEPTHUH, DJICKTPOOCBETHTEIbHBIC MPUOOPBI, HArpeBaTENbHBIE AJICKTPOIPUOOPHI
(mpuMepsI), DIEKTPUYECKHE TIPEIOXPAHUTETN, JJICKTPOMATHUT, JJICKTPOIBUTATEIb
MOCTOSIHHOTO ~TOKa), UCIOJIb3ys 3HaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUN
1 HeoOX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA W W3MEPUTEIBHBIC MPUOOPHI
M0 CXE€MaM M CXEMaTUIHBIM PUCYHKAM (SKUIKOCTHBIN TEPMOMETp, TEPMOC, TICHXPOMETP,
TUTPOMETpP, JBUTaTEIb BHYTPEHHETO CrOpaHHUs, JJIEKTPOCKOIN, PEOCTar), COCTABIISTH
CXEMBI JJICKTPUUYECKHUX IIeTIeH C MOCIeN0BAaTEeIbHBIM U TapaUICIbHBIM COSIMHECHUEM
DJIEMEHTOB, Pa3nyasi YCIOBHBIC 0003HAUCHHS JIEMEHTOB AJICKTPHUCCKHUX TCTICH;

MPUBOUTH TPUMEPHI (HAXOAWTh HMHPOPMAIUIO O TPHUMEpPax) MPAKTHIECKOTO
UCIIOJIb30BaHUsI (M3MYECKUX 3HAHWW B TOBCEIHEBHOW >KMU3HU IJIsi OOCCIICYCHUS
0€30MacHOCTH TIpH OOpalleHnd ¢ TpUOOpaMu U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUS 3I0POBBS K COOJIIO/IEHNS HOPM DKOJIOTHUECKOTO TTOBEACHUS B OKPY KaIoIIen
cpene;

OCYIICCTBIISITh TOMCK HWHMOpMaIuu (QU3AYECKOTo cojepxkaHuss B MHTepHeTe,
Ha OCHOBE HMMCIONIUXCS 3HAHWW W IyTEM CPaBHEHUS JOIOJIHHUTEIBHBIX WCTOYHHKOB
BBIICISITh MH(OPMAILMIO, KOTOpas SBISETCS MPOTUBOPEYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJh30BaTh TMPH  BBITIOJHEHUH YYEOHBIX 3aJlaHuil  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (GU3MUECKOTO COJACpIKAHMS, CIPAaBOYHBIE MaTepUaibl, PECYpChl CETH
WuTepHeT, BIameTh MNpUEeMaMH KOHCIIEKTHPOBAHHS TEKCTa, MPEOOpa3OBaHUS
uHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
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co3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIEHHUs, 00001as
uHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB, B TOM YHCJIE MyOJIMYHO MPEACTABIATH
pe3yibTaThl MPOECKTHOW WMJIM MCCIIEAOBATENBCKONW NIEATENIbHOCTH, TP 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYECHHBIM TMOHSATUWHBIN ammapar Kypca (QU3MKH, COMPOBOXKIAThH
BBICTYIUICHUE MTPE3ECHTAIlUEH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3MUECKHUX IMPOIECCOB
pacnpenensaTh 00s3aHHOCTH B TPYIIIE B COOTBETCTBUM C IOCTABJIEHHBIMM 3a/1adyaMH,
CIeNIUTh 3a BBINOJIHCHUEM IUIaHa JCHCTBUH W KOPPEKTHPOBATH €ro, OICHUBATh
COOCTBEHHBIN BKJaJ B JCSATEIBHOCTh TPYIIIbI, BBICTpAaUBaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBUE, TPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

[IpenMeTHBIC pe3yabTaThl OCBOSHHUS MPOrpaMMbl IO (U3UKE K KOHITY OOYyUYeHHS
B 9 KJ1acce:

[IpeameTHble  pe3yiabTaTbl Ha  0a30BOM  YpOBHE  JOJDKHBI  OTpaKaTb
c(hOPMHUPOBAHHOCTH Y O0YUYAIOIINXCSI YMEHUN:

UCIIOJIB30BaTh TIOHATHS: CHUCTEMa OTCUeTa, MaTepHalibHas TOYKa, TPACKTOPHS,
OTHOCHUTEILHOCTh MEXaHWUYECKOTO JABWIKEHHMS, aedopmarus (ymnpyras, IiacTHUYEcKas),
TpEHHUE, IICHTPOCTPEMUTEIIPHOE YCKOPEHHE, HEBECOMOCTD M IIEPETPY3KH, IICHTP TAKECTH,
abCOTIOTHO TBEPJIOE TEJO, IIEHTP TSHKECTH TBEPJOTO TElla, PaBHOBECHE, MEXaHUICCKUE
Koje0aHusd W BOJIHBI, 3BYK, MH(Pa3BYK M YIJIBTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI,
1IKaJjia 3J'I€KTpOMaFHI/ITHBIX BOJIH, CBC€T, 6J'II/I30py1(OCTB 51 I[EUIBHOISOPKOCTB, CHCKTpBI
WCITYCKaHUs M TIOTJIONIEHHUs, alb(da-, 6eTa- W raMMa-u3IydeHHs, HU30TOIBI, sjiepHas
DHEPIeTHKA,

paSJ'II/IIIaTB ABJICHUSL (paBHOMepHOC u HepaBHOMepHOC HpHMOHHHCf/'IHOC JABHXXCHUC,
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE TBIKEHNUE, CBOOOTHOE MaJCHUE TEJI, PAaBHOMEPHOE
JIBHUXKXCHUC 10 OKPYKHOCTH, BBaHMOI[eﬁCTBHe TECII, PCAKTHBHOC ABHWKCHUC,
Kosie0aTeNnbHOE JIBIDKEHHE (3aTyXalollMe U BBIHY)KIEHHbIE KoJieOaHMs), pPE30HAaHC,
BOJTHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHEHHOE PACIIPOCTPaHEHUE, OTPAKCHHE
¥ MPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pas3Io’KeHUE 0€TI0To CBeTa
B CIICKTp H CIOXKXCHHC CIICKTPaJIbHBIX HOBCTOB, AUCIICPCHA CBCTA, CCTCCTBCHHAA
pPaanOaKTUBHOCTb, BOBHUKHOBCHHC J'II/IHeI‘/JI‘—IaTOFO CIICKTpa HBHy‘{eHI/IH) I10 OIIMCAHUIO UX
XapaKTEPHBIX CBOMCTB W HAa OCHOBE OTBITOB, JEMOHCTPUPYIOIINX JaHHOE (Pu3nyeckoe
SIBJICHUE,

pacrno3HaBaTh MPOSIBIICHUE U3yUYEHHBIX (PU3UUECKUX SBJICHUN B OKPY>KAIOIIEM MUPE
(B ToM yucie puzndeckue SBICHUS B MPUPOJIE: MPUIUBLI U OTIHUBBI, ABUKCHUE TJIAHET
COJIHG‘{HOI)'I CHUCTEMBEI, peaKTI/IBHOe JABHXKXCHUC KNBBIX OpFaHI/ISMOB, BOCHpI/IﬂTI/Ie BBYI(OB
KUBOTHBIMHU, SGMHCTpHCGHI/Ie, CeﬁCMquCKI/Ie BOJIHBI, I_IYHaMI/I, 9X0, ILIBE€Ta TCEII,
ONTHYECKUE  SBJICHUS B  TPUPOJAC, OHMOJOTMYECKOE  JEHCTBHE  BHJIHMMOTO,
yIBTPa(HOIECTOBOTO M PEHTICHOBCKOTO H3JIYYCHHUH, ©CTECTBEHHBIH pPaTuOAKTHUBHBIN
(G oH, KOCMHYECKHE JTyUH, paIMOaKTUBHOE U3TyUYEeHUE PUPOTHBIX MUHEPAJIOB, ICHCTBUE
PaaMOaKTHBHBIX M3JIy4YeHWH Ha OpraHU3M UYeJOBEKa), TPH OSTOM IIEPEBOJIUTH
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NPAaKTHUECKYIO 3a/ladyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
buznyecKux SABICHUI;

ONKCHIBATh M3yYEHHBIC CBOWCTBA Tel H (UINYCCKUE SBICHUS, WCIOIB3YS
duznyecKrue BEIWYMHBI (CPEIHSS U MTHOBEHHAs] CKOPOCTh Tela MPHU HEPaBHOMEPHOM
JBUKCHHUH, YCKOPEHHE, MepeMelleHne, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHUs, Chja
yIPYTrOCTH, CHJIA TSHKECTH, YCKOpEeHHE CBOOOJHOTO TMaJCHUSA, BEC Tella, UMITYJIbC Tea,
UMIIYJIbC CUJIBI, MEXaHU4ecKass paboTa W MOIIHOCTh, MOTCHIMANbHAS SHEPTUs Tena,
MOJTHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS YHEPTUs CKATOM MPY>KHUHBI,
KUHETHUYECKasl YHEPTHs, TOJTHAsT MEXaHW4YeCcKasi SHEPTHsl, IEPUOJI M YacTOTa KoJIeOaHu,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKa3aTellb
PETOMIICHUSI CpPEIbl), MPU OMHCAHWU TPABUIBHO TPAKTOBAaTh (DM3MUECKUNA CMBICH
WCITOJIb3YeMBIX BEIWYWH, 0003HAYEHUS W CIUHUIBI (PU3UYECKUX BEIMYMH, HAXOJIUTh
(bOopMyIBI, CBS3BIBAIOIINE TAHHYIO (U3WYECKYIO BEIUYUHY C JPYTHUMH BEIIMYUHAMHU,
CTPOUTH TPA(PUKN N3YICHHBIX 3aBUCUMOCTEH (PU3MUECCKUX BEITHYUNH,

XapaKTepU30BaTh CBOMCTBA Tell, (PU3WUYCCKUE SIBICHUS M IPOLIECCHI, HCIOIB3YS
3aKOH COXpaHEHUsS JHEPTHUH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPHHIIUI CYTIEPIO3UITUU
CWJI, TPUHIUI OTHOCUTENbHOCTH [ammiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOHBI OTPAKECHHUS U MPETOMIICHHUS CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOTO
U MacCOBOTO 4YHCEJ MpHU SAEPHBIX PEAKIMUAX, MPU ITOM (POpMyIUpOBaTh 3aKOH
W 3aMHCHIBATh €0 MaTEMAaTUYECKOE BHIPAKCHHE;

OOBSCHATh (PU3NYECKHE MPOIECCHl M CBOIMCTBA TEN, B TOM YHCIE W B KOHTEKCTE
CUTyalluid  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISIBIATH  NPUUUHHO-
CIEICTBEHHBIC CBSI3M, CTPOUTh OOBsICHEHWEe U3 2—3 JIOTUYECKUX  IIaroB
C WCIIOJIb30BaHMEM 2—3 H3YUYCHHBIX CBOMCTBA (DM3MYECKUX SIBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiarh pacueTHble 3a7auyd (Omuparonyecss Ha cucteMy u3 2—3 ypaBHEHUH),
UCTIONIb3YS 3aKOHBI M (HOPMYJbI, CBA3BIBAIONINE (DU3WYECKHE BEIMYMHBI: HA OCHOBE
aHaJM3a yCIIOBUS 3aJa4d 3alUCBhIBAaTh KPATKOE YCIIOBUE, BHISBIATH HEJIOCTAIONINE WIIH
U30BITOYHBIE JAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE JJIsl PEIICHMS,
MIPOBOJIUTH PACUYETHl M OIICHUBATH PEATMCTHYHOCTH IMOJIYICHHOTO 3HAYCHUS (PU3HUECKOM
BCJTUYMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEUIUTh MPU TOMOIIN (HU3HUECKUX
METOJIOB,  HWCIONB3ys  ONWCAaHWE  HCCICNOBaHUS,  BBIACIATH  MPOBEPSIEMOE
MPEANOJIOKEHNEe, OICHUBATh MPaBUIBHOCTD TMOPSAKA TPOBEACHHS UCCIICIOBAHUS,
MIPOBOJIUTH BBIBOJIBI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJCHUMN U OTIBITOB,;

MPOBOJNUTH OMNBITBI MO HAOMIOACHUIO (U3UYECKUX SBICHUM WIM (PUINIECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUs HSHEPTHH,
3aBHCUMOCTH IEPHO/Ia KOJICOaHHIA MPYKUHHOTO MAasiTHUKA OT MacChl Tpy3a U KECTKOCTH
NPYXUHBl ¥ HE3aBUCHMOCTh OT AaMIUTUTYIbl MaJbIX KoJeOaHWW, MpSIMOIMHEHHOE
pacipoCcTpaHEeHHE CBETa, pa3lIoKeHHE OeNoro CBeTa B CIEKTP, HM3YUYCHHE CBOICTB
U300pakeHUsT B TUIOCKOM 3€pKajie U CBOWMCTB M300paKeHUs MpeaMeTa B coOMparomiei
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JuH3€, HAOIIOJCHHUE CIIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYyUEHUs): CAMOCTOSITETLHO
co0upaTh yCTaHOBKY U3 M30BITOYHOTO HaOOpa 00OpyIOBaHUS, OMHCHIBATH XOJ OMbITA
U €ro pe3yJbTaThl, POpMYyIUPOBATH BHIBOIBI;

POBOJUTH MPU HEOOXOJAMMOCTU CEPUIO MPSIMBIX U3MEPEHH, ONpeesiss CpeaHee
3HAUYCHHE HU3MEpsAEeMON BeIUMYMHBI ((POKYCHOE pacCTOsSiHME COOUparolel JIMH3bI),
000CHOBBIBAaTh BBIOOP CItoco6a u3MepeHus (M3MEPUTEIILHOTO MpUoopa);

MIPOBOIUTH UCCIIEOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIMUUH C UCTIOIB30BaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HavYaJIbHOM CKOPOCTH, Mepruoaa KojieOaHUN MaTEeMaTUYECKOTO MasiTHUKA OT JJIMHBI
HUTH, 3aBHCHUMOCTH yIJIa OTPaXEHUs CBETa OT yrja NaJeHUS W yIja MpeIOMIICHUS
OT yIJia MajJeHus): TUIAaHUPOBATh UCCIIEAOBAHUE, CAMOCTOSTEIFHO COOMPaTh YCTaHOBKY,
¢uKcupoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCHMOCTH (PH3WYECKHX BEIUYMH B BHJE
TaOIUI] ¥ TPaQHKOB, MPOBOIUTH BBIBOJBI IO PE3YNIbTaTaM HCCIICOBAHNUS,

MPOBOUTH KOCBEHHBIE H3MEpPEHHs] (DU3MUECKHX BEIWYMH (CPEAHSsI CKOPOCTb
¥ YCKOpEHHE TeJia MPU PaBHOYCKOPEHHOM JBHKEHHUH, YCKOPEHHE CBOOOTHOTO MaeHHUS,
KECTKOCTh TPYXHUHBI, KOXD(OUIIMEHT TPEHUS CKOJBXKEHHs, MeXaHHMdeckas padora
U MOIIHOCTh, YacTOTa W TEpPHOJ KOJeOAHWH MaTeMaTHYecKOro U TMPYKUHHOTO
MasiTHUKOB, ONITHYECKAs CHJIa COOMPAIOIIEH TUH3bI, paIHOAKTUBHBIN (DOH): TNITAHUPOBATH
U3MEpEeHMs, cOOUpaTh SKCIEPUMEHTAIBbHYI0 YCTAHOBKY W BBINOJHATH HM3MEPEHUS,
ClIeysl PENIOKEHHOW HHCTPYKILIUHY, BBIUMCIIATh 3HAUEHNE BEJIMUUHBI U aHAJIM3UPOBATh
NOJTyYEHHbIE Pe3YJIbTaThl C YYETOM 33JaHHON MOTPEIIHOCTH U3MEPEHUN;

coONoaTh TpaBWiia TEXHUKH Oe30MacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
000py/TI0BaHHEM;

pa3ianyaTh OCHOBHBIE MIPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJENEH: MaTepraibHas
TOUYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK CBETa, JydY, TOHKas JIMH3a,
TUTaHeTapHas MOJIEh aTOMa, HYKJIOHHAs MOJIENTh aTOMHOTO SIpa;

XapaKTepHU30BaTh MPHHIIMIIBI JCUCTBUS H3YYCHHBIX MPHOOPOB W TEXHUYECKUX
YCTPOWMCTB C WCIOJB30BAHUEM WX ONUCAHUS (B TOM YHCIE: CIHUIAOMETpP, NATYUKH
MIOJIO’KEHUS], PACCTOSIHUS M YCKOPEHUS, paKeTa, 3X0JI0T, OUKH, IEPHUCKOII, (hoToanmnapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JJ03UMETp, Kamepa BuibcoHa), MCHOIB3Yys
3HaHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM M  HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJB30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHUYECKHUX IMPOILIECCOB MPHU PEIICHUU
y4eOHO-MTPAKTUUECKUX 3af[ady, ONTHUYECKUE CXEMbI JJIsl TMOCTPOEHUs H300pakeHun
B IUIOCKOM 3€pKaJie U COOMparoiei TuH3e;

NPUBOJUTH MPHUMEPHl (HAXOAUTh HMHGPOPMAIMIO O NpPUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (U3MUYECKUX 3HAHUW B TOBCEIHEBHOM >KU3HU IJsi OOECIeYeHUs
Oe3omacHOoCTH Tpu oOpalleHuH C NpudopaMh W TEXHUYECKUMHU YCTPOWCTBAMH,
COXpPaHEHUS 310pPOBbs U COOIOACHUS HOPM SKOJIOTHUECKOT0 MOBEACHHSI B OKPY>KaIOIIEH
cpene;
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OCYIIECTBJIATH MOUCK HH(popmanmu B MHTEpHETE, caMOCTOSITENHHO (HOPMYyIUpys
MOMCKOBBIA 3alpOC, HAXOAUTh IYTH OIPEAEICHHUS] JOCTOBEPHOCTH IOJIYYEHHOU
UH(pOpPMaIIMU HAa OCHOBE UMEIOIIMXCS 3HAHUM U TOTIOJIHUTENBHBIX UCTOYHUKOB,;

UCMOJb30BaTh IPU  BBIOJHEHUM YYEOHBIX 3aJaHUl  HAyYHO-NOMYJISIPHYIO
JUTEPATypPy, CIIPABOYHBIE MaTEpHUAIbl, pecypchl ceTH VIHTEpHET, BIIAAETh NPHUEMaMH
KOHCIIEKTUPOBAHUs TEKCTA, IpeoOpa3zoBaHus HHOOPMALIUY U3 OJHOM 3HAKOBOW CUCTEMBI
B IPyTy10,

CO3/1aBaTh COOCTBEHHBIE IIMCBMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
UHPOpMAIlMM W3 HECKOJBKHX HCTOYHUKOB, MYOJIMYHO NPEACTaBISATh pPE3YIbTaThl
IIPOEKTHOM WJIM UCCIIEIOBATEIbCKON NEATEIBHOCTH, IPU 3TOM IPAMOTHO HCIIOJIB30BaTh
U3YYEHHBIM TOHATUIHBIA anmapar H3y4yaeMoro paszfena (U3UKA U COMNPOBOXKIATh
BBICTYIUICHUE MTPE3EHTAMEN C yUETOM OCOOEHHOCTEN ayUTOPUN 00YyUatOIIXCS.
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7 KJIIACC
No HanmeHnoBanue KommuecTBo HpOFpaMMHOG COJACPIKAHUC OcHOBHBIE BUABI ACATCIIBHOCTH 06y11a}011mxcs{
/1 pas3aciioB U TCM qaCcoB

y4eOHOro mpeaMeTa

du3uKa u ee POJIb B ITIO3HAHUN OKPY/KAKOIIIEro Mupa

1.1 | ®usuka — Hayka 2 ®dusuka — HayKka o Ipupojie. | BeisBienue paznuunii Mexay GU3ndecKuMu
0 IPUPOJIE SIBneHust IpUpO/IbL. Y XUMHYECKUMHU MPEBPALLICHUSIMU.
dusnyeckue IBICHUS: Pacno3naBanue u kinaccudukamnus Gu3ndecKkux
MEXaHHUYECKHE, TCIUIOBBIC, | SIBJCHUM: MEXaHUYCCKHUX, TCIIOBLIX,
BJIEKTPUYECKUE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbBIC, CBETOBEIC, HaOnronenue u onucanue Pu3NUECKUX SBJICHUM
3BYKOBBIC
1.2 | ®usznueckue 2 dusnueckre BeTMUYUHEL. OrnpenenieHne UEHbI JEICHNS Kb
BEJIMYUHBI N3mepenne puznueckux HU3MEPHUTEIHHOTO IPHoOOpa.

BennurH. Ousnueckue
npuOopsl. [lorpemnocts
U3MEpPECHUI
MexayHapoaHas cucteMa
€ AMHUI]

N3mepenne TMHENHbIX pa3MepOB TeN

Y IIPOMEKYTKOB BPEMEHH C YUETOM
MOTPEIITHOCTEM.

N3mepenne o0beMa )KUIKOCTU U TBEPAOTO Tea.
N3mepenue TeMiiepatypsl pU MOMOILIA
JKAJIKOCTHOT'O TEPMOMETpPA U AAaTYUKA
TEMIIEPATYPBHI.

BrinosiHeHME TBOPUECKUX 3aJaHUM T10 TTIOUCKY
CHOCOOO0B U3MEPEHMSI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTHUK, HAIIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, POBOJIOKA), YAAJIECHHBIX
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OO0BEKTOB, OOJIBIIINX PACCTOSTHUHN, MAIbIX
MPOMEXYTKOB BpeMeHH. OOCyx)aeHHE
HpeaaraeMbIxX croco0oB

1.3. | EctectBenHo- 2 Kak ¢usuka u nqpyrue BoaBmkeHne runoTes, OObSICHSIOIMINX IPOCTHIE
Hay4YHBIM METOJ €CTECTBEHHBIE HAYKU SIBJICHUS, HAIIPUMED:
ITO3HAHMS M3Yy4aroT IPUPOLY. — [I0YEMY OCTAHABIMBAETCS ABUKYILEECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAJIbLHOU IIOBEPXHOCTHU TEJNO;
METOJ [IO3HAHHUS: — [I0YEMY B JKApKYIO IIOIOJly B CBETJION OACKIEC
HaOJI0/IeHNEe, IOCTAHOBKA | IPOXJIaAHeH, yeM B TeMHOMU. [Ipennoxxenue
Hay4YHOTO BOITPOCA, CIOCOOOB MPOBEPKU THIIOTES.
BBIJIBUOKCHUE TUIIOTES, [IpoBeneHne nccnenoBanus 1o MPOBEPKE KaKOM-
HKCIIEPUMEHT I10 MPOBEPKE | JTMOO TUMOTE3BI.
TUIIOTE3, OOBSICHEHHE [TocTpoenue npoctermux Moenae pU3nIecKux
HaOJII0aeMOTr0 SIBJICHMUSL. SBJICHUH (B BUJI€ PUCYHKOB MJI CXEM), HAIIPUMEP
Onucanue pu3nIecKux MaJICHAE MPEIMETA; IPIMOJIMHENHOE
SIBJICHUH C TTIOMOIIIBIO pacIpOCTpaHEHUE CBETA
MoJieJien
Htoro mo pazaeny 6

HepBOHaqaanme CBCICHUA

0 CTPOCHMM BEIIECTBA

2.1

CrtpoeHue BeliecTa

1

CtpoeHue BelecTBa:
aATOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONBITHI,
JTIOKa3bIBAIOIIIHE
JTUCKPETHOE CTPOCHUE
BEILIECTBA

Hab6nronenue u uHTEpIipeTaIysi OIbITOB,
CBUJIETEIHCTBYIOIINX 00 aTOMHO-MOJIEKYISIPHOM
CTPOCHUU BEIIECTBA: OMbBITHI C PACTBOPECHUEM
Pa3TUYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKYJT

C UCTOJB30BaHueM (pororpaduii, MOTyICHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockore (ACM) —
naboparopHas padoTa 1o teme: «OI1eHka
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TUaMeTpa aToMa METOAOM PsIIOB
(c ucnosmp3oBaHUEM (QoTOTpadHii)».
OmnpeneneHue pa3MepoB MaJIbIX Tell

2.2 | JIBIKeHNE
U B3aUMOJIEUCTBUE
YaCTHUII BEIIECTBA

JIBU>KEHUE 4aCTHII
BeniecTBa. CBsI3b CKOPOCTH
JBU>KEHUS YaCTHIL

C TEMITIEPATYPOU.
BpoyHOBCKOE NBHKEHUE,
b dy3us.
B3anmonencTBre yacTHil
BEILIECTBA: IPUTSIKEHUE

U OTTAJIKUBAHHE

Habmtonienue u 00bsicHEHHE OPOYHOBCKOTO
JBYDKEHUS U sBJICHUS TudPy3um.

[IpoBenenue 1 0OBSICHEHNE OTIBHITOB

110 HaOJIFOJICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
[TpoBeneHmne u 0ObICHEHUE OIBITOB

110 OOHAPYKEHHUIO CHJT MOJIEKYJIIPHOTO
NPUTSHKEHUS U OTTAIKHBAHUS

2.3 | ArperarHbie
COCTOSTHUSI BEIIIECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOCHUE ra30B,
JKUIKOCTEN U TBEPABIX
(KpUCTAITMUECKHX ) TEJL.
B3anmocBsa3bp mexay
CBOMCTBaMU BELIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIBI

Omnucanue (C UCIOJIB30BAHUEM MPOCTHIX
MOJIETICH ) OCHOBHBIX Pa3IMYMil B CTPOSCHUH Ta30B,
KHUJIKOCTEU U TBEPIBIX TEI.

OO0BscHEHNE MAJION COKMMAEMOCTH YKUIKOCTEH
Y TBEPJBIX TeJl, OOBIIION CKUMAEMOCTH Ta30B.
OObsicHEeHUE COXpaHEHUs (POPMBI TBEPBIX TEI
1 TeKY4eCTH >KUJIKOCTH.

[IpoBeneHME OMBITOB, TOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUH BOJIBI YACTHIIBI HAXOISTCS
B CpEJHEM JIaJIbIlIe JPYT OT JipyTra (MIOTHOCTh
MEHBIIIE), YEM B JKHJIKOM.

Y cTaHoBIIeHHE B3aUMOCBSI3H MEXKTY
0COOCHHOCTSIMH arperaTHbIX COCTOSIHHM BOJIBI

U CYyIIECTBOBAHWEM BOJHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazneny
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JIBuakeHMe M B3aMMOJAeiiCTBUE TeJl

3.1 | Mexanuueckoe 3 Mexanndeckoe nemwkenne. | MccnenoBanne paBHOMEPHOTO JIBYKCHHS,
TBIDKCHUE PaBHOMEpHOE OTIpE/ICTICHUE €TO MPU3HAKOB.
¥ HEpaBHOMEPHOE Habmtoienne HepaBHOMEPHOTO JIBHKEHUS
nBrkeHue. CKopocTb. U OTPEJICIICHUE €r0 OTIMYHUM OT PABHOMEPHOTO
Cpennsisi CKOpoCTh JIBUKCHHSL.
IpY HEPABHOMEPHOM OnpeneneHrue CKOPOCTH PABHOMEPHOTO
nBwkeHnn. Pacuer mytu JBIDKEHUS (ITIapyUKa B )KUIKOCTH, MOCIH
U BPEMEHU JBUKCHUS AIEKTPUUYECKOTO aBTOMOOUJIS U T.1.).
OmnpeneneHue cpeHel CKOPOCTU CKOIBKECHHUS
OpycKa WM IapuKa Mo HaKJIOHHOM TMJIOCKOCTH.
Pemenwne 3amau Ha onpesieieHUe MyTH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JBUKCHHUSI.
AHanmu3 rpauKoOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMECHU
3.2 | Uuepmus, macca, 4 Asnenue nnepuuu. 3akoH | OOBbsCHEHUE U TPOTHO3UPOBAHUE SIBJICHUM,

IIJIOTHOCTD

uHepuuu. Bzaumoperictaue
TeJI KaK MpUYruHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tela. Macca Kak
Mepa UHEPTHOCTHU TEA.
II;moTHOCTH BemiecTna.
CBs3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B €IMHHULIE 00BEMA
BEIIlECTBA

00yCIIOBIIEHHBIX HHEPITUEH, HAIPUMED, YTO
MIPOUCXOJIUT NMPU TOPMOKCHUH HIIH PE3KOM
MaHEBpE aBTOMOOMIIS, TTOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH JBUKEHUE HA BEJIOCHUIICC
WJIM CaMOKATe U T. [I.

[IpoBeneHne u aHAIHM3 OTIBITOB,
JIEMOHCTPUPYIOITUX U3MEHEHNE CKOPOCTH
JBIDKEHUS TeJla B pe3yJIbTaTe ACHCTBUS HAa HETO
JIPYTHX TEJL.

Pemenue 3ama4 Ha onpeaeieHne Macchl Tejia, €ro
00BEMa U INIOTHOCTH.
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IIpoBeneHne u aHanu3 OMBITOB,
JEMOHCTPUPYIONIUX 3aBUCUMOCTh U3MEHEHHUSI
CKOPOCTH TeJla OT €r0 Macchl

IPYU B3aUMOJCHCTBUU TEIl.

M3mepenne Macchl TeNna pa3IudHbIMU CIIOCOOaMU.

Ompenenenre MIOTHOCTH TeJla B PE3yJIbTaTe
U3MEPEeHUs €r0 Macchl U 00beMa

3.3

Cuna. Buasr cun

14

Cuia kak XapakTepUCTUKa
B3aWMOJICVICTBHS TEI.
Cuna ynpyrocty u 3aK0H
I'yka. 3mepenue cumsl

C TIOMOIIBIO TMHAMOMETpA.
SIBlIeHME TATOTEHUS U CUia
TsokecTr. CHIIa TSHKECTH
Ha JIPyTHUX IUIAHETaX.

Bec Temna. HeBecoMocCTb.
CrnoxxeHue cuil,
HaIPABJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOzeMCTBYIOIIAS CUJL.
Cuna tpenus. Tpenue
CKOJIbXKEHUS U TPEHHE
1okosi. TpeHue B mpupoze
U TEXHUKE

N3yyeHune B3aUMOJEHCTBUS KaK IPUYUHBI
MU3MEHEHUSI CKOPOCTH TeJla WK €r0 Ae(POpMALIHH.
Onuncanue peabHbIX CUTyallnd B3aUMOICUCTBUSA
TEJI C MOMOIIBIO MOJIENIEH, B KOTOPBIX BBOJUTCS
MOHATHE U U300paKEHUE CHJIBI.

N3ydeHne cuiibl ynpyrocTH.

HccnenoBanre 3aBUCUMOCTH CHIIBI YIIPYTOCTH

OT YJUIMHEHHS PE3UHOBOIO IIHYpPa WUJIU HPYKUHBI
(c mocTpoeHueM rpaduka).

AHanu3 NpakTUYECKUX CUTYaLM, B KOTOPBIX
IIPOSBIIAECTCA IEUCTBHUE CHUJIIBI YIIPYTOCTH
(ynpyrocTh Msi4a, KpOCCOBOK, BETOK JIepeBa

u Jip.).

AHanu3 cuTyalnui, CBI3aHHBIX C SIBICHUEM
TATOTEHMUS.

OOBbsicHeHUE OpOUTATBLHOTO JBIKECHUS TIJIaHET

C MCMOJIb30BAaHUEM SBJICHUS TATOTEHUS U 3aKOHA
WUHEPIIH.

N3mepenue Beca Tena ¢ MOMOILbIO TMHAMOMETPA.
O6ocHOBaHUE ATOTO CIOCO0A N3MEPEHUSI.
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AHaJIA3 ¥ MOAECIUPOBAHUE SIBJIICHHUSI HEBECOMOCTH.
DKCHepUMEHTAIBHOE MOJIyYEHHE MTPaBUIIa
CJIO’KEHHSI CUJI, HAIIPABJIEHHBIX BJOJIb OJJHON
MIPSIMOM.

OnpeneneHue BEIMYHHBI PABHOACUCTBYIOIIEN
CHIL

N3yueHne cuiibl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUS TOKOS.

HccenenoBanne 3aBUCUMOCTH CUIIbI TPEHUS

OT CHJIbI JABJICHUS U CBOMCTB TPYILIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 TPaKTUYECKUX CUTyalMid, B KOTOPBIX
IIPOSIBIIACTCA IEUCTBUE CUJIBI TPEHUS,
UCIOJIb3YIOTCSI CIOCOOBI €€ YMEHbBIICHHUS

WIN yBEIWYEHUs (KaTaHHUEe Ha JIbDKaX, KOHbKaX,
TOPMO’KEHUE aBTOMOOUJIS, UCTIOJIb30BaHUE
MOAIINITHUKOB, TUIABAHUE BOJHBIX JKUBOTHBIX
u Jp.).

Pemmenue 3a1au ¢ ucnosib30BaHUEM (OpMYIT
JUIsL pacyeTa CUIIbI TSHYKECTH, CUIIBI YIIPYTOCTH,
CUJIBI TPEHUS

Hroro no pazaeny

21

JlaBjieHre TBepABIX TeJl, dKUAKOCTEH U ra30B

4.1 | HaBnenue. [lepenaua
JIaBJICHUS TBEPAbIMU

TEJIAMH, KUIKOCTIMU
1 Ta3aMu

3

JaBnenue. CriocoObl
YMEHBIIICHUS Y YBEJIUYCHUS
naBJicHus. /[aBieHue rasza.
3aBHCHUMOCTD JIaBJICHUS

AHanm3 1 00bSICHEHHE OTBITOB U MPAKTHYECKUX
CUTYyaIllUi, B KOTOPBIX MPOSIBISETCS CUIIA
JIABIICHHS.

ObocHOBaHKE CLIOCOOOB YMEHBILICHUS
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rasa oT oonema,
TEMIIEPaTypBHI.
ITepenaua gaBiacHUs
TBEPABIMU TEJIAMH,
YKAIKOCTSIMHU U T'a3aMH.
3axoH Ilackais

Y YBEIIMUYCHUS JaBIICHHS.
N3yueHne 3aBUCMMOCTH JJaBJICHUS ra3a

OT 00beMa 1 TeMIepaTyphbl.

N3yuenne ocobeHHOCTEH nepeaayu 1aBIeHus
TBEPBIMU TEJIAMH, )KAJKOCTSIMHU U Ta3aMH.
ObocHOBaHKE PE3yIHTATOB OMBITOB
0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPIOM,
XKHUJKOM M Ta3000pa3HOM COCTOSTHUSX.
DKCIepUMEHTABHOE JI0Ka3aTeNbCTBO 3aKOHA
ITackas.

Pemienue 3a1a4 Ha pacyeTr AaBlICHHUS TBEPIOTO
Tena

4.2

JlaBiieHue KUIKOCTH

3aBUCUMOCTbD JABJICHUS
KUJKOCTH OT IITyOUHBI.
[THeBMaTHUECKHE MAIIUHBI.
I'mppocraTnueckuii
napanokc. Coobiaromuecs
cocynsl. ['mapaBnnueckue
MEXaHU3MBbI

HccnenoBanue 3aBUCUMOCTH 1aBJICHUSA
YKUIKOCTHU OT TTYOWHBI MIOTPYKEHUS U TUIOTHOCTH
KUJKOCTH.

Habmronenune n 00bsiIcCHEHNE THAPOCTATUYSCKOTO
napajokca Ha ocHOBe 3akoHa [lackais.
N3ydeHne cooOIaromuxcs COCyI0B.

Pemenue 3ama4 Ha pacyeT AaBICHUS )KUIKOCTH.
OOBsicHEHUE IPUHITUIIA TCHCTBUS
THIPABINIECKOTO TIpecca, MTHEBMAaTHISCKUX
MaIIIHH.

AHanmm3 1 00BSICHCHHUE MPAKTUYCCKUX CUTYaITUH,
JTEMOHCTPHUPYIOITUX MMPOSBIICHUE TABICHHS
KUIKOCTH U 3akoHa Ilackans, Hampumep
MIPOIIECCOB B OpraHU3Me IMPH TITYOOKOBOTHOM
HBIPSTHHH
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4.3 | AtmocdepHoe AtMocdepa 3emun DKCneprUMEHTATBHOE 00HAPYKEHHE
JaBJICHUE U aTMOc(epHOe JaBiieHHe. | aTMOCHEPHOro JaBICHUS.
[IpuunHbI cyliecTBOBaHUsS | AHANU3 U OOBSICHEHUE OIBITOB U MPAKTHYECKUX
BO3YIIHON 000JI0YKH CUTYaIIMH, CBSI3aHHBIX C JCHCTBUEM
3emun. OnbIT Toppuuemu. | aTMOC(HEPHOTrO JABICHUS.
N3mepenne atmocepHoro | OObsICHEHHE CYIIECTBOBAHUS aTMOC(EPHI
JaBJIEHUS. 3aBUCUMOCTb Ha 3eMJIe 1 HEKOTOPBIX MJIaHETaX WU €€
aTMOC(EpHOTO TaBICHUS OTCYTCTBUS Ha JPYTUX IaHeTax u Jlyne.
OT BBICOTHI HaJl YPOBHEM OOBbscHEHNE N3MEHEHUS TUIOTHOCTH aTMOC(EPHI
mopst. [Ipubopst C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
U1 U3MEPEHMUS JTABJICHUS OT BBICOTHI.
aTMOC(EpHOTO TaBICHUS Pemenwne 3amau Ha pacuet aTMOC(HEpPHOTO
JTaBJICHUSI.
N3ydenue ycrpoiictBa bapoMeTpa-aHepouaa
4.4 | JleiicTBUE JleficTBrE KUAKOCTH M Ta3a | DKCIEPUMEHTAIIbHOE OOHAPYKEHUE JEeHCTBUS

KUIKOCTH U Tasza
Ha MOTPYKEHHOE
B HUX TEJIO

Ha MIOTPYKEHHOE B HUX
TeJ10. BelTankuBaromas
(apxuMenoBa) cuia. 3aKOH
Apxumena. [InaBanue tei.
Bo3znyxonnaBanue

KUJIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeiesieHUe BHITAJIKMBAIOIICH CUJIBI,
JICCTBYIOIIIEH HA TEJIO, MOTPYKEHHOE

B J)KUJIKOCTb.

[IpoBenenue 1 00CYKIEHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JCUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT 00beMa MOTPYKEHHOM

B JKMJKOCTh YaCTH TeJIa U OT TUIOTHOCTH
KUJKOCTH.

IIposepxa Hezasucumocmu bimaiKusarowel
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CUbl, Oelicmeyrouell Ha meio 8 HCUOKOCmU,

om maccwl mena.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJC

oT o0beMa MOTPYKEHHOH B )KUIKOCTh YaCTH Tela.
Pemenue 3aa4 Ha MpUMEHEHHE 3aKOHA
ApxuMesa v yCIIOBUS TUIaBaHUS Tell.
KonctpynpoBanue apeomerpa

WA KOHCTPYHUPOBAHHE JIOJIKH U OIPEJICIICHUE €€
Ipy30M0AbEMHOCTH

Hroro no pazneny

21

PaGora 1 MOLIHOCTH. JHeEprus

5.1

Pabora n MOITHOCTD

Mexanndeckas padoTa.
MoutHoCTE

DKCIEPUMEHTAIIBHOE ONPEIECTICHUE
MEXaHUYEeCKOU pabOThI CHIIbI TSXKECTH

IIPY MaJICHUH TEJIa U CUJIBI TPEHUS

IIPY paBHOMEPHOM NEPEMEILEHNHN Tea

M0 TOPU30HTATILHOM MMOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBAEMON NPU MOIBEME
IO JIECTHUIIE.

Petienue 3a1a4 Ha pacyeT MEXaHUYECKON pabOThI
Y MOIIIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
pblyar, 6JI0K, HaKJIOHHAs
m10cKoCTh. [IpaBuno
paBHOBECHS pblUuara.
[Ipumenenue npasuna
paBHOBECUS pblUara

K 0110Ky. «30510TO€

OrnpezienieHNE BBIUTPHIIIA B CUJIE TTPOCTHIX
MEXaHHU3MOB Ha MpUMeEpE pbluara, MoJABUAKHOTO

Y HETMOABMKHOTO OJIOKOB, HAKJIOHHOM TIOCKOCTH.
UccnenoBanue ycnoBUs paBHOBECHS phluara.
OOGHapy>keHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3IUYHBIX HHCTPYMEHTAX U MPUCTIOCOOJICHUSX,
UCIIOJIB3YEMBIX B OBITY M TEXHHUKE, a TAKKE
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npaBuio» Mexanuku. KI1J]
POCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

B JKMBBIX OpPTaHU3MaXx.

OKCNEpUMEHTAIbHOE TOKa3aTEILCTBO PABEHCTBA
paboT MpHU MPUMEHEHUH MTPOCTHIX MEXaHU3MOB.
Onpenenenne K11/ HaKTOHHOHN IOCKOCTH.
Pemenune 3a1a4 Ha TpUMEHEHHE NPaBUJIA
paBHOBecHs priuara u Ha pacuet KIIJ]

5.3 | Mexanunueckas 4 MexaHnueckas SHEprus. DKCIepUMEHTaIbHOE OTpEe/ICICHUE U3MEHEHUS
DHEPIUs Kunernueckas KMHETUYECKOUN U MOTECHIIMAILHOW YHEPTUU TENa
Y MOTEHIIMAIbHAS SHEPTHUs. | MPHU €ro CKaThIBAHUU MO HAKJIOHHOM IJIOCKOCTH.
[IpeBpaiienue ogHoro Buaa | GopmynupoBaHre Ha OCHOBE UCCIIEI0BaHUS
MEXaHUYECKOW SHEPTUU 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUU.
B IPYroil. 3aKOH OOcyxneHue rpaHull TPUMEHUMOCTH 3aKOHA
COXpaHEHUSI DHEPTUU COXpaHEHHUSI IHEPTUH.
B MEXaHUKE Petienue 3a1a4 ¢ UCMOIB30BAHUEM 3aKOHA
COXpaHEHHUsI IHEPTUU
Wroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KJIACC
Ne HanmeHnoBanue KomnuectBo | IIporpamMmHoe copepxkanne | OCHOBHBIE BUJIBI JESATENBHOCTU O0YyYarOIUXCS
n/m pa3aeNnoB U TeM 4acoB
y4eOHOro nmpeameTa
TemoBbie ABJICHUSA
1.1 | CrpoeHue u cBolicTBa 7 OCHOBHBIE MOJOKEHHUS HabmtoieHue u uHTEprpeTanys OnbITOB,

BCIICCTBA

MOJIEKYISPHO-KUHETHYECKOMN
TEOPUHU CTPOCHUS BELIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKYJI. OTIBITHI,
MOJATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopaenu TBEpAOTO, JKUAKOTO
U Ta3000pa3HOr0 COCTOSIHUM
BEILIECTBA.

Kpucrannmueckue

u amop(HbIe Tena.
OOBsICHEHHNE CBOMCTB T'a30B,
YKUAJIKOCTEU U TBEPJBIX TEI
Ha OCHOBE MOJIOKEHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMaunMBaHue

U KalWUIAPHBIE SBJICHUSI.
TermoBoe pacimpeHue

U C)KaTue

CBUJIETEIBCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUU BEIIECTBA: OIbBITHI C PACTBOPECHUEM
Pa3TUYHBIX BEMIECTB B BOJIC.

Pemenue 3amad mo O1eHMBAHUIO KOJUYECTBA
aTOMOB WJIM MOJICKYJI B eAMHUIE 00beMa
BEIIECTBA.

AHanu3 TeKCcTa JPEBHUX aTOMUCTOB (HAIIpUMeD,
(¢parmenta noamsl Jlykpeuus «O npupoae
BEILEH») C U3JI0KEHNEM 000CHOBAHUI aTOMHOM
TUNOTE3bI (CMBICIIOBOE UTCHHUE).

OrneHka yoemMTeNIbHOCTH 3TUX 00OCHOBaHUM.
OOBsicHeHNE OPOYHOBCKOTO JIBH)KCHUS, SIBIICHUS
mubdy3un 1 pa3nuyuil MexXay HUIMU Ha OCHOBE
MTOJIOKEHUH MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU CTPOCHHUS BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3IMYUil B CTPOSHUU
ra30B, JKUJIKOCTEH U TBEPBIX TEI

C MCTIOJIb30BaHNUEM ITOJI0KEHUH MOJICKYJISIPHO-
KHHETHYCCKOW TEOPHH CTPOCHHSI BEIIECTBA.
[IpoBeneHME OIBITOB IO BHIPAIIMBAHHUIO
KPUCTAJJIOB TTIOBAPCHHOW COJIM MJTH caxapa.
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[IpoBenenne u 0OBSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIMIMNX KAMWUISIPHBIC SIBICHUS

U SABJICHUE CMauyWBaHMS.

OOBsICHEHHUE POJIM KAMMIUIAPHBIX SIBJICHUN

JUTISL IOCTYIUICHUS BOJIBI B OPraHW3M PACTEHHM.
HabGmnronenue, npoBeieHue U 00bICHEHUE
OIBITOB 110 HAOJIIOJIEHUIO TEMIOBOIO
pacCIIUPEHUS Ta30B, KUJKOCTEN U TBEPBIX TEI.
OOBsicHEHHE coXpaHeHUs 00beMa TBEP/BIX Tel,
TEKY4ECTH KUJKOCTH (B TOM YHCJIC, Pa3HULIbI

B TEKYUECTH JIJIs1 PA3HBIX KUIKOCTEH),
JIaBJICHMS Ta3a.

[IpoBenenre onpITOB, IEMOHCTPUPYIOIIAX
3aBUCHMOCTbD JIaBJICHHUS BO3/IyXa OT €ro oobema
Y HarpeBaHUs WU OXJIUKICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YUYECHHUS.

AHanm3 NpakTUYECKUX CUTYaALIUM, CBI3aHHBIX
CO CBOMCTBAMHM T'a30B, )KUJKOCTEN U TBEPIBIX TEI

1.2

TennoBeie NpoOLIECCHI

21

Temneparypa. CBs3b
TEMIIEPATypPbl CO CKOPOCTHIO
TEMJIOBOTO JBUKEHUS
yactull. BHyTpeHHsIs
sHeprus. CrocoOsl
VU3MEHEHUs BHYTPEHHEN
SHEPruu: TerJionepeaaya

U COBepIlIeHUE PabOTHI.

OO6ocHOBaHUE TIPAaBUII U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHE Pa3TUYHBIX CIIOCOOOB H3MEPCHHUS

U TIIKaJ TeMIIEPaTypHhI.

HaoOmronenne n 00bICHEHHE OIBITOB,
JTEMOHCTPHUPYIOITUX U3MEHEHNE BHYTPCHHEH
SHEPI'uM Teja B pe3yJibTaTe TeIionepeauu

1 pabOThl BHEIIHUX CHUII.

HabGmonenre n oObsICHEHHUE ONBITOB,
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Bune! Teruonepenayn:
TETJIONPOBOIHOCTb,
KOHBEKIIHS, U3JTyYCHHE.
KoandecTBO TEMIOTHI.

VYV neapHas TEMI0EMKOCTD
BenecTBa. TermrooOMeH
Y TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TEIIJIOBOTO
bamanca. [1naBneHue

1 OTBEP/ICBAHUC
KPUCTAJUTMYECKUX BEIIECCTB.
VnennHas TEIioTa
IJIaBJICHUS.
[Tapoo6pazoBanue

v KoHeHcanus. cnapenue.

Kunenue. Y nenbnas
TEeIJI0Ta MapooOpa3oBaHMUs.
3aBUCHUMOCTb TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(HEPHOTO
JABJICHUS.

BrnaxxnocTts Bo3ayXa.
DHeprus TOILIMBA.

VY enbHas Temiora
CropaHus.

[TpunIUTIEI pabOTHI
TeroBbix Apuraresert Kl
TEIJIOBOTO JBUTATEIIS.

00CYyXJIeHHE TTPAKTUICCKUX CUTYAIIHH,
JEMOHCTPUPYIOUTUX PA3JIMYHbIC BUIBI
TEeIIoNepeaun: TEIIONPOBOAHOCTb,
KOHBEKIIUIO, U3Ty4CHHE.

HccnenoBanue sBICHUS TEINIOOOMEHA

IPY CMEMIMBAHUM XOJIOJHOU U TOPSIYEN BOJBI.
HaOnronenue ycTaHOBJIEHUS TEIIOBOTO
pPaBHOBECHSI MEXK]ly TOpsuei U XOJI0THOM BOJIOMN.
Omnpenenenue (M3MEPEHKE) KOJIMUECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOU MpH TEIIIO0OMEHE
C HarpeThiM METATUYECKUM IIHITUHIPOM.
Omnpenenenue (M3MEpEHHUE) yIETbHON
TEIIOEMKOCTH BEIIECTBA.

Pemenue 3aay, CBS3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TETJIOTHI U TEIIIOEMKOCTH

MIPH TETI0OOMEHE.

AHaJIN3 CUTyalui MPakTHIECKOTO
MCIIOJI30BaHUs TETUIOBBIX CBOMCTB BEIIECTB
Y MaTepUajioB, HAIPUMEP, B LIEJISIX
AHEProcOepeKeHUs: TETIION30ISALINS,
sHeprocOeperaroyre KpoIiiii,
TEPMOAKKYMYJISITOPHI | T. I.

HaOmnronenue siBiieHui ucnapeHust

Y KOHJICHCAIIUH.

HccnenoBanue nporecca uCrapeHus
Pa3IMYHBIX KUIKOCTEM.

OObsicHEHUE SBICHUIN UCTIApEHUS
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TemnoBble ABUTATECIN

Y 3al[UTa OKpY>Karouen
Cpelpbl.

3aKOH COXpaHEHUSA

Y MPEBPALICHUS SHEPTUH
B TEIUIOBBIX MPOLIECCAX

Y KOHJICHCAllM Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUSI.

Hab6mronenue u o0bsicHeHHE TIpoliecca KUIeHHUS,
B TOM YHCJIE€ 3aBUCUMOCTH TEMIIEPaTypPhbI
KHUTICHUS OT JaBJICHHSI.

Omnpenenenue (M3MEPEHNE) OTHOCUTEIIBHOM
BJIQ&)KHOCTHU BO3/1yXa.

HaOmronenue npoiiecca miaBiaeHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED, JIbJA.
CpaBHeHUE TTPOLIECCOB TIIaBICHUS
KPUCTAUTMICCKUX TEII U Pa3MsITUCHUS

MIpY HarpeBaHUU aMOP(PHBIX TeIl.

Onpenenenne (M3MepeHNUE) YACIbHON TETUIOTHI
TJIaBJICHUS JIbJIA.

OObsicHEHUE SBJICHUH TIaBIICHUS

Y KPUCTAJIM3AIMA Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI.

Pemenue 3amay, CBS3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIIJIOTHI B TIpoIIeccax
TeTIoNnepeayy NPy MIIaBICHUH

¥ KPUCTAJUIN3AlMY, UCTIAPEHUH U KOHJICHCAIUH.
AHaJINA3 CUTyalui MPakTUYECKOTO MPUMEHEHUS
SIBJICHUH TIJIABJICHUS W KPUCTAJUIA3AIIHH,
HaIpUMEp, MOJTYICHHE CBEPXIUCTHIX
MaTepHalioB, COJIeBas rpeika v Jip.

AHanu3 paboThl U 0ObSICHEHUE TIPUHIIUIA
JEHCTBUS TETIOBOTO ABUTATEIS.
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Brraucienue koandecTBa TEILIOTHL,
BBIJICJISIFOIIECTOCS MPU CTOPAHUU Pa3IMYHBIX
BHI0B ToruBa, U KIIJI nBurarens.
OO6cyrx1eHre PKOJOTUUECKUX TTOCIIeACTBUN
WCIIOJIB30BaHUs JIBUTATENICH BHYTPEHHETO
CrOpaHusl, TEIIOBBIX U THAPOIIEKTPOCTAHIIUMA

Htoro no pazneny

28

3J1eKTpnqec1me N MAarHuTHbIC ABJICHUSA

2.1

DJIEKTPUUECKUE
3apsbl.

3apsiKeHHBIE Tea

U UX B3aNMOJICUCTBUA

7

DJIeKTpHU3aIs TEl.

JIBa pojia 3EKTPUYECKUX
3apsa0B. B3aumopercrteue
3apsKEHHBIX TeJl.

3akon Kynona (3aBUCUMOCTh

CHUJIbI B3aUMOJICCTBUSA
3apsKEHHBIX Tell

OT BEJIMYMHBI 3aPSJI0B

Y PACCTOSIHUSL MEXKITY
TeJlaMu).
DIIEKTPUUYECKOE TTOJIE.
HanpsxeHHOCTD
3JIEKTPUYECKOTO TOJISI.
[IpuHuMn cynepno3uiuu
AJIEKTPUYECKUX TTOJIEU

(Ha Ka4eCTBEHHOM YPOBHE).

Hocwurenu snektpuyeckux
3apsiioB. DIEMEHTAPHBIM
BJICKTPUYECKUN 3apsil.

Hab6nronenue u npoBeieHue OMbITOB

IO JIEKTPHU3ALUU TEJI IIPU CONMPUKOCHOBEHUU

Y WHIYKIHEH.

HaGmronenue u o0bsicHeHHEe B3aUMO/ICHCTBUSA
OJIHOMMEHHO ¥ PA3HOMMEHHO 3apsiKEHHBIX TEJL.
OObsicHEHUE TIPUHIIMIA IEUCTBHS DJIEKTPOCKOTIA.
OObsicHEeHUE SBJICHUH JICKTPU3AIUU

MIPU COMPUKOCHOBEHUHU TEJl U UHIYKIIHUEH

C UCIOJIb30BAHUEM 3HAHUN O HOCHUTEIISIX
AIEKTPUUYECKUX 3apsI0B B BEIIECTRE.
Pacnio3naBanue v 00ObsICHEHUE SBJICHUI
AJIEKTPU3ALMU B OBCEIHEBHOMN KU3HH.
HaoOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsiia.

HaGnronenue onbIToB Mo MOACIUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HccnenoBanue 1€MCTBUS 3IEKTPUUYECKOTO OIS
Ha MPOBOJAHUKU U AUDJICKTPUKH
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Crpoenue aroma.
[IpoBogHMKMN

U TUDJICKTPUKHU. 3aKOH
COXPAHEHUS JIEKTPUUECKOTO
3apsiia

2.2

[HocTogHHBIN
AJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

VY cioBus CylecTBOBAHUSA
AJIEKTPUYECKOTO TOKA.
HcToYHMKM TOCTOSIHHOTO
TOKa. /lencTBus
AIEKTPUYECKOTO TOKA
(TemioBOE, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHUIN TOK

B KMJIKOCTSIX M Ta3ax.
DJIeKTpUYECKas 1eIb.
Cuna Toka. DIEeKTPUIECKOE
HanpsiKEHHE.
ConpoTtusneHue
MPOBOJHUKA. Y IETBHOE
COMPOTHUBIICHHUE BEIIECTRA.
3akoH Oma aJig yyacTka
nemnu. [locinenoBareabHOE
U TIapajuiesIbHOe COSIMHECHUE
MIPOBOJIHUKOB.

Pa6ora u mMoiHOCTh
AIEKTPUYECKOTO TOKA.

HaOmronenue pa3audHbIX BUJIOB JICHCTBUS
AIIEKTPUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHUIOB JICUCTBHS B IOBCEIHECBHOM JKU3HU.
HaOmronenre BOSHUKHOBEHUS Ta30BOT0 pas3psiia
Y JICKTPUYECKOTO TOKA B KHUJKOCTH.

COopka 1 UCTIBITAHHUE DJICKTPHUIECKOM Ier
MMOCTOSIHHOT'O TOKa.

N3Mepenne cuibl Toka aMIepMeTpOM.
N3Mepenne 3neKTpruiecKoro HampsHKEHU s
BOJIETMETPOM.

[IpoBenenne u 0OBICHEHNE ONBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBIICHUS TIPOBOJHUKA
OT €r0 JIJIMHBI, IUIOIIAX MMOMEPEYHOTO CEYECHUS
Y MaTepuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEUCTOP,

OT CONPOTHUBJICHUS PE3UCTOPA U HAMPSIKECHUS
Ha pe3UCTOpE.

ITpoBepka npaBuia CI0KEHHUS HANPSIKECHUN
TMIPY MOCJIEIOBATEILHOM COCIMHEHUH JBYX
PE3UCTOPOB.
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3akon [xoyns—Jlenna.
DNEeKTpUYECKUE LETH

U TIOTpeduTeNu
AIEKTPUIECKON YHEPTUH
B ObITy. KopoTkoe
3aMbIKaHUE

IIpoBepka npaBuia st CUIIbI TOKA

[P MapajIeIbHOM COE€IMHEHUU PE3UCTOPOB.
AHaJIA3 cUTyalui Mociaea0BaTEIbHOTO U
MapajuieIbHOTO COEANHEHNS POBOIHUKOB

B JIOMAIIIHUX AJICKTPUUECKUX CETSIX.

Pemienue 3a1au ¢ ucnonb3oBanrem 3akoHa Oma
1 (hopMyI pacdeTa JIEKTPUIECKOTO
CONPOTHUBIICHHS TIPHU MOCJIEIOBATEILHOM

Y MMApAJUICITBHOM COEMHEHUN MPOBOIHUKOB.
Omnpenenenue paboOThI JIIEKTPUIECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PESUCTOP.

Onpenenenre MOITHOCTH AJIEKTPUUYECKOTO TOKA,
BBIICJIIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€pe3
JAMIIOYKY OT HaIpsKEHUs Ha HEH.
Onpenenenne KIIJ[ HarpeBarens.
Uccnenoranue npeodbpa3zoBaHusi SHEPTUU

MIPY MOIbEME TPy3a NEKTPOIBUTATEIIEM.
OOBsicCHEHHE YCTPONCTBA U MPUHITUTIA JEHCTBUS
JIOMAITHUX JIEKTPOHATPEeBaTEIbHBIX MPUOOPOB.
OOBsiCHEHHE TPUYUH KOPOTKOTO 3aMbIKAHUS

Y MIPUHIINTA ACUCTBUS IJIABKUX
MIPEAOXPAHUTETIEH.

Pemenue 3a1a4 ¢ UCMOJIB30BAHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

IlocTosTHHBIE MATHUTHI.
Bzaumonernicteue

HccaenoBanme MarauTHOTO B3aMOI€HCTBUSI
NOCTOSHHBIX MAarHUTOB.
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MMOCTOSTHHBIX MarHUTOB.
MarunurtHoe mnozse.
MaruauTHoe noje 3eMiu

Y €T0 3HAYEHUE JIJI )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MaruuTtHo€ noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JICKTPOMATrHUTOB

B TEXHUKE. JlericTBHE
MarHuTHOTO TIOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIIb
ITIOCTOSIHHOTO TOKA.
Hcnons3oBanue
BJICKTPOJABUTATEIICH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MaraHuTHOro NoJisi HOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUH U Pa3/CIICHUN.
HccnenoBaHnre MarHUTHOTO B3aUMOZEHCTBHS
MTOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MAarHUTOB MPU UX OOBEAUHEHUN U Pa3/ICIICHUH.
IIpoBeaeHne ONBITOB MO BU3yaTU3alAN MOJIA
MOCTOSIHHBIX MarHUTOB.

N3yueHue siBIEHUSI HAMarHUYMBaHUS
BEILIECTBA.

HccnenoBanue neMcTBUS SIEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

IIpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTD CHJIbI B3aUMOJECHCTBHS KAaTYIIKH
C TOKOM Y MarHuTa OT CUJIbI U HaIllpaBJICHUS TOKa
B KaTyIIIKE.

AHaJIN3 CUTyalui MPaKTUYECKOTO PUMEHEHNUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOUCTBAX, MPOMBIIICHHOCTU, MEIUIIHE).
N3ydenue neicTBus MarHuTHOTO TTOJISt

Ha MPOBOJIHUK C TOKOM.

N3ydenue 1ercTBUS 3JEKTPOABUTATEIIS.
N3zmepenne KIIJ[ anekTpoasuraTebHON
YCTaHOBKH.

Pacno3HaBaHue v aHaIN3 Pa3IMYHbBIX
MIPUMEHECHUH 3JIEKTPOIBUTaTEIEH

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIP.)
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2.4 | DnexTpoMarHuTHAs 4 OnbiTel @apajes. SBneHue OIIBITBI 110 UCCIIENOBAHUIO SIBJIEHUS
WHTYKIIUS AJEKTPOMArHUTHOM AJIEKTPOMArHUTHOM MHAYKITUU: UCCIICIOBAHUE
uHaykuuu. [IpaBuio Jlenna. | u3MeHeHU 3HaUYCHHS W HaIlpaBJICHUS
DIIeKTporeHepaTop. WHIYKIIMOHHOTO TOKa
CrniocoObl osryueHus
ANEKTPUYECKON DHEPTUU.
DIIEKTPOCTaHIIUU
Ha BO300HOBIISICMBIX
HUCTOYHUKAX dHEPTUHU
HToro mo pazaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KJIACC
Ne HanmenoBanue KomuuectBo | Ilporpammuoe conepskanue | OCHOBHBIEC BUJBI ACSITEIBHOCTH O0YUaIOIIUXCSI
n/m pa3aenoB U TeM 4acoB
y4eOHOro mpeaMera
Mexanun4yeckue siBJICHHSA
1.1 | Mexanuyeckoe 10 Mexanndeckoe ABMKEHUE. | AHAIIN3 U OOCYXICHHUE PA3INIHBIX IPUMEPOB

ABHKCHHC U CITOCOOBI
Cro OIIMCaHUusA

MarepuanbHas TOUKaA.
Cucrema orcuera.
OTHOCUTEIIFHOCTh
MEXaHUYECKOT'O JBYDKCHMS.
PaBHOMEpHOE
MPSIMOJIMHEHHOE JIBUKEHHUE.
HepaBHomepHoe
IPSAMOJIMHENHOE JIBUKEHHUE.
Cpennsis 1 MTHOBEHHAS
CKOpOCTb TeJla MpH
HEPABHOMEPHOM JIBUYKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUKEHHUE.
CB00OOIHOE MaJIEeHUE.
Ombrtel 'anuizest.
PaBHOMEpHOE 1BUKEHUE

110 OKPY>KHOCTH.

Ilepuon n yacrora
oOparenus. JInneiHas

Y yIJIOBasi CKOPOCTH.

MEXaHUYECKOTO ABUKCHHS.

OO6cyxneHre rpaHul] IPUMEHUMOCTH MOJIEH
«MaTepuaibHasi TOUKay.

Onucanre MEXaHUYECKOTO ABUKEHUS
pa3IMuHbBIMU crioco0amMu (ypaBHEHHE, TabJIHIIa,
rpaduk).

AHaIIN3 )KU3HEHHBIX CUTYalllH, B KOTOPBIX
IPOSBIISIETCS OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBH>KCHUSL.

Halntonenue MexaHM4ecKoro ABM>KEHUS Tella
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHuE TyTeN U TPACKTOPUI JBUKECHUS
OJIHOTO M TOTO K€ TEJIa OTHOCUTEJIBHO PA3HBIX
TE€J OTCYETA.

Ananu3 Tekcrta ["anumes 00 OTHOCUTEILHOCTH
JBU>KEHUST; BHIMIOJTHEHUE 3aIaHUH 10 TEKCTY
(CMBICIIOBOE UTEHUE).

Omnpenenenue cpeHel CKOPOCTU CKOJIbKECHHUS
OpycKa WM ABMKEHUS IIapuKa MO HAKJIOHHOU
MJIOCKOCTH.

AHanum3 1 00CyXaeHUE CIIOCOO0B
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L{eHTpOCTpEMUTENBHOE
YCKOPEHHE

PUONKEHHOTO OTPEICIICHUS] MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KUIKOCTH, MOJEIIN
AJEKTPUYECKOTO0 aBTOMOOWIISI I T. 11.).
Ornpenenenue myTH, IPOUICHHOTO 3a JaHHBIN
MPOMEXYTOK BPEMEHHU, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTHU ITyTH PaBHOMEPHOTO
JBUKEHUSI OT BPEMEHHU.

OO0cyx1eHue BO3MOXKHBIX MTPUHIIUIIOB
NEeUCTBUS MPUOOPOB, UZMEPSIONINX CKOPOCTh
(cIIOMETPOB).

Brlunciienre nyTy U CKOpOCTH MpU
PaBHOYCKOPEHHOM MPSMOJIMHENHOM JBHKCHUU
Tena.

OrnpeneneHue TPOMICHHOTO MyTH U YCKOPEHUS
JIBDKEHUS Teja 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSAMOJIUHEUHOTO
JIBH>KEHUS T€JIa OT BPEMEHMU.

IIposepka eunomeswi: eciu

npU pagHoyCKOPEHHOM OBUICEHUU

0e3 HauanbLHOU CKOPOCMU NYMU OMHOCANCSL
KaK ps10 He4emmusvix yuces, mo
CcOOmeemcmayuue nNPoOMe*CYmKUu 8pemeHu
O0OUHAKOBYI.

Ornpenenenue yCKOpeHuUs Tela

IIPU PAaBHOYCKOPEHHOM JBUKEHUU
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10 HaKJIOHHOM TIJTIOCKOCTH.

N3mepenue neprojia M 4acTOThl 0OpalleHus
TE€a MO OKPYKHOCTH.

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBUKEHHUSI TEJA IO OKPYKHOCTH.

Pemenue 3amau Ha onpeneneHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JBWKCHUS PA3TUYHBIX BUJIOB.
PacnioznaBanuie v nmpuOIMKEHHOE ONTMCAaHUE
Pa3JINYHBIX BUJOB MEXaHUYECKOTO JBUKECHHS
B [IPUPOJIC U TEXHUKE (HA TpUMEpax CBOOOIHO
NaJaloIINX TeJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPENICTB U JIp.)

1.2

BzaumoneicTsue Ten

20

IlepBb1it 3akoH HproTOHA.
Bropoii 3axkoH HeroToHa.
Tperuii 3akon Herotona.
[IpuHIMI Cynepno3uuun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuna
TPEHUS CKOJIBKEHUS, CHIIa
TPEHUS TOKOSI, IPYTUE BUIBI
TpEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMUPHOTO TSATOTEHUS.

Y ckopeHnue cBOOOTHOTO
najieHusi. J[BuxeHue rniaHeT

Habmronenue u 006CyK1eHrue ONbITOB

C IBW)KCHHUEM TeJa MPU YMEHBIIICHUN BIUSHUS
TPYTUX Tell, PEMATCTBYIONTUX JIBHKESHHUIO.
Amnanmu3 Tekcra ['anunes ¢ onucanueM
MBICJICHHOT'O DKCIIEpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBITIOJTHEHUE 3aJJaHUH 10 TEKCTY (CMBICIIOBOE
YTEHUE).

OOCyXaeHne BO3MOXHOCTH BBITTOTHCHHSI
3aKOHA MHEPIIUH B Pa3JIMYHBIX CUCTEMaX
OTCUETA.

Habmonenue u o06CcykaeHne MEXaHMIeCKUX
SIBJICHUH, TIPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Comnua. Ilepas
KOCMHYECKasi CKOPOCTb.

HeBecoMocTh 1 meperpy3Ku.

PaBHOBEeCHE MaTepuanbHOU
TOYKHU. AOGCOTIOTHO TBEPI0E
Teno. PaBHOBecue TBEpAOTO
TeJa C 3aKPETIIEHHON OChIO
BpaieHus. MOMEHT CHIIBL.
IlenTp TsKECTH

U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHHO
KaOuHeTa QU3UKH.

JleficTBUS ¢ BEKTOpAaMU CUJI: BBITIOJIHEHUE
3aJIaHUM 110 CIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaGmonenue n/mnu npoBeeHHEe OMBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh YCKOPEHHS
TeNa OT MPWIIOKEHHOW K HEMY CHJIBI U MaCChI
Tena.

AHanu3 1 00bsSICHEHUE SABICHUIN

C MCIIOJIb30BAHUEM BTOPOTo 3akoHa HbroToHA.
Pemmenue 3a1a4 ¢ UCIOJI30BaHUEM BTOPOTO
3akoHa Hpl0TOHA 1 mpaBuiIa CIOKEHUS CHUIL.
Onpenenenune )XeCTKOCTH IPY>KUHBI.

AHanu3 cuTyaruii, B KOTOPBIX HAOII0Iat0TCS
ynpyrue nedopmaiuu, 1 uX 00bsICHEHUE

C UCITOJIb30BaHMEM 3aKoHa [ yka.

Pemenune 3aau ¢ ucnonb3oBanueM 3akoHa [ 'yka.
HccnenoBanne 3aBUCUMOCTH CHUJTBI TPEHUS
CKOJIBXXEHHSI OT CHJIBI HOPMAJTbHOTO JTABJICHMS.
OO6cyxaeHue pe3ysibTaToB UCCIEA0BaHUS.
Onpenenenue kodpduiineHTa TpeHUs
CKOJIb)KEHUSI.

W3mepenHwne cuiibl TPEHUS TTOKOSI.

Pemenue 3amay ¢ ucnonb3oBaHueM (OpPMYIIbI
JUTSL CHJTBI TPEHUS CKOJIBKCHUSI.

AHanmm3 IBWKEHUS TeJ TOJIBKO MO ACHCTBUEM
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CHJTBI TSKECTH — CBOOOHOTO TTaJICHUS.
OObsicHEeHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOJIHOTO MAJCHUSI OT MACCHI Tela.

OneHka BeJIMYHHBI CUJTBI TATOTECHHUS,
JNEUCTBYIOLIEH MEXAY JBYMS TEJIaMHU

(I pa3HbIX Macc).

AHaIIU3 ABUKEHUSI HEOECHBIX Tell

MO/ IEVCTBUEM CHIIbI TATOTEHUS

(C UCTIOJIL30BAHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(OPMALIHH ).

Pemienue 3aau ¢ UCMOIL30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U POPMYIIbI

JUIS1 pacdeTa CHJIbI TSKECTH.

AHaJli3 OPUTMHAIIBHOTO TEKCTA,
OTIMCHIBAIOIIETO MPOSIBJICHUSI 3aKOHA
BCEMHUPHOTO TSATOTECHUS; BHIMOJHEHUE 3aJaHU
10 TEKCTY (CMBICIIOBOE YTCHHE).

Ha6nronenue u o0cyk1eHre OMbITOB

10 U3MEHEHUIO Beca Teja NPU YCKOPEHHOM
JBH>KCHUU.

AHalu3 yclIOBU BO3HUKHOBEHHSI HEBECOMOCTHU
U TIEPErPY3KHU.

Pemienue 3amau Ha onpeesieHne Beca Tena

B Pa3JIMYHBIX YCIIOBUSIX.

AHalu3 cui, IEUCTBYIOIIUX HA TEJO,
MOKOSIIIEECS Ha OTOpeE.

OrnpeneneHune NEHTpa TSKECTU PA3JIUUHBIX TEJ
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1.3.

3aKOHBI COXpAaHEHUS

10

Nmnynsc Tena. U3menenune
UMITyJIbCa. MIMIyJIbC CHIIBIL.
3aKOH COXpaHEHHUS
uMmIysbca. PeaktuBHoe
JIBUYKEHUE.

Mexanudeckas pabota

¥ MOIIHOCTh. PaboTa cui
TSYKECTH, YIPYTOCTH,
TpeHus. CB3b SHEPTUH

u pabotsl. [loTeHnnanbHAs
SHEpPrus Teja, MOJHATOTO
HaJ] IOBEPXHOCTHIO 3€MJIH.
[ToTeHuMabHAs SHEPTHS
CKATOM IIPYXKUHBI.
Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOMN
DHEPIruM. 3aKOH COXPaHECHMS
MEXaHWYECKOW dJHEPTUN

HaGnronenue m o0Cykx1eHNE OIBITOB,
JEMOHCTPUPYIOLIUX ITepeaady UMITyJIbCca

IIPY B3aMOJCUCTBUM TEJl, 3aKOH COXPAHEHUS
UMITyJIbca MPH a0COJIIOTHO yIIPYroM

Y HEYIIPYT'OM B3aUMOJECHCTBUM TEIL.

AHaJIA3 CUTyalMi B OKPYKAOLIEN KU3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHEHHUS
UMITYJIbCA.

PacriozHaBaHue sIBIEHMS pEaKTUBHOTO
JBUKEHUS B IIPUPOJE U TEXHHUKE.
IIpuMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUISL pacdyeTa pe3yiabTaTOB B3aUMOJCHCTBHUS TEI
(Ha mpuMepax HEeyNnpyroro B3auMoAeCTBUS,
YIPYTrOro HEHTPAIBHOIO B3aUMOACICTBUS JBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUYKHO).

Pewenne 3a1a4 ¢ CIONB30BaHUEM 3aKOHA
COXpaHEeHMs] UMITYJIbCa.

Omnpenenenue pabOTbl CUIIBI YIPYTOCTH

IIPY TOABEME TPy3a C UCMOJIb30BAHUEM
HEMOJBM)XHOTO U MOJBUKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepenre NoTeHIMAIbHON YHEPTUU YIPYTO
ne(OpMUPOBAHHON MPY>KUHBI.

N3mepeHne KWUHETUYECKOW YHEPTUH Tella

10 JIJTMHE TOPMO3HOTO ITyTH.
OKCNEpUMEHTAIIBHOE CPAaBHEHUE U3MEHEHUS
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MOTEHIIMATLHON U KUHETUYECKOW SHEPTUM Tea
IIPY IBUKECHHUU 10 HAKJIOHHOM IIJIOCKOCTH.
DKcnepuMeHTaIbHAs IPOBEPKA 3aKOHA
COXPAaHEHHUSI MEXaHUYECKON IHEPTUU

Ipy CBOOOTHOM TMaJCHUH.

[IpumeHeHue 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUM IJISI pacueTa
MOTEHIIMATBbHON U KHUHETUYECKON SHEPTUM Tea.
Pemenue 3a1a4u ¢ HCIIOJIB30BaHUEM 3aKOHA
COXPAaHEHHUsI MEXaHUYECKOU SHEPTUU

Hroro no pazneny

40

MexaHuuyeckue KoJie0aHusl U BOJIHbI

2.1

Mexaaugeckue
KOJIcOaHUS

7

KonebaTenpHoe nBUXKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJieOaHUM: Iepro,
JacToTa, aMIUTATY/Ia.
MaremaTu4ecKuii u
MPY)KUHHBIN MasTHUKH.
[IpeBparnienue s3HEprun
MpU KoJiebaTeIbHOM
JBIDKEHU.

3aTyxaronue KojaeoaHusl.
Boinyx1eHHbIE KOJIeOaHuS.
Pe3onanc

HaOmronenne kojiebanuii o NEUCTBUEM CHUIT
TSKECTHU U YIIPYTOCTH U OOHApYKEHHE
MOI0OHBIX KOJI€OaHUN B OKPY’KAOIIIEM MHPE.
AHanu3 koneOaHuii rpy3a Ha HUTH

U Ha MpYyKUHE.

OrnpeneneHue 4acTOThl KoJieOaHUMA
MaTeMaTUYECKOr0 U MPY>KUHHOTO MasiTHUKOB.
Habmtonenue u o0bsicHEHUE SIBJICHUS
pe3oHaHca.

UccnenoBanue 3aBUCUMOCTH TIEpUOa
KOJieOaHUM MOABEIIEHHOTO K HUTH I'py3a

OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH ITepHOa KoJaecOaHU
rpy3a, MOJBEIICHHOT0 K JIEHTE, OT MacChl Ipy3a.
HaGnronenue u o0Cyk1eHNE OTBITOB,
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JEMOHCTPUPYIOIINX 3aBUCUMOCTH MIEpUOAa
KoJIe0aHU MPY>KUHHOTO MAasITHIKA OT MacChl
rpy3a U )KECTKOCTHU TPYKUHBI.

[IpumeHeHne MaTeMaTHIeCKOTO

Y TIPY>KUHHOTO MAasiTHUKOB B KAUECTBE MOJIETICH
JUTSL OTTUCAHUS KOJICOAHWH B OKPYKAIOIIEM
MUDpE.

Pemenne 3amay, CBSA3aHHBIX C BRIYUCIICHHEM
VI OLIEHKOW 4acTOTHI (IIepro/ia)
KOJIeOaHMII.

Hszmepenue yckopernusi c60000H020 NA0eHUs.

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4uecKHe BOJIHBI.
CBolicTBa MEXaHUYECKHUX
BOJH. [IpononbHeIe

Y TIONIEPEYHBIC BOJHBI.
JIsMHA BOJIHBI M CKOPOCTH €€
pacnpoCcTpaHeHus.
MexanndyecKkue BOJIHBI

B TBEPJIOM TEJIE,
CceliCMHYECKHE BOJIHBI.
3ByK. [ poMKOCTB 3ByKa

1 BbICOTA TOHA. OTpakeHue
3ByKa. MH(pa3ByK

U YJIBTPa3BYK

OOHapyXeHHE W aHAJIN3 BOJHOBBIX SBIICHUN
B OKpY>KaroIleM MHpE.

Habmronenune pacnpocTpaHeHus MPOAOIbHBIX
U TIONIEPEYHBIX BOJIH (HA MOJICTIH)

1 0OHapyKEHUE aHAJIOTMYHBIX BUJIOB BOJIH

B IIpUpoO/Jie (3BYK, BOJHBI HA BOJE).
Brrancrienre 1yMHBI BOJTHBI K CKOPOCTH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCIEepPUMEHTAIBHOE OTIPE/ICTICHUE TPAHUI]
YaCTOTHI CIIBIIIIMMBIX 3BYKOBBIX

KOJICOaHMU.

HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOThI (B TOM YHCIIC, C UCIIOIH30BAHHEM
MY3bIKaTbHBIX HHCTPYMEHTOB).

HabGmronenne u 00bsACHEHUE SIBJICHUSA
aKyCTHYECKOTO PEe30HaHCA.
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AHaJli3 OPUTMHAJIBHOTO TEKCTa, MTOCBSIIICHHOTO
WCIIOJIb30BaHUIO 3BYKa (WM YIBTPa3BYKa)

B TEXHUKE (IXOJIOKaIMS, YIBTPA3BYK

B MEJIUIIMHE U JIp.); BBIIIOJIHEHUE 3a/IaHU

10 TEKCTY (CMBICIIOBOE UTCHHE)

Htoro no pazneny

15

3HeKTp0MaFHI/ITHOE MOJI€ X1 JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DaexTpoMarHuTHOE 6 DNEeKTpOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIINX
1oJie DNEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBSI3b JJIEKTPUYECKOTO U MAarHUTHOIO
Y DJIEKTPOMAarHUTHHIE CaoiicTBa TIOJIEH.
BOJIHBI AIIEKTPOMATrHUTHBIX BOJIH. OKCIEpUMEHTAIIBHOE N3YYEHUE CBOMCTB
[IIxaJia 3JIEKTPOMAarHUTHBIX | 3JIEKTPOMAarHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnonp3oBaHne C MIOMOIIIbIO MOOMIIBHOTO Tene(oHa).
AIIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YEJIOBEYECKOr0 OpraHmu3ma.
DOnexkTpoMarHuTHas npupojia | AHaJIU3 TEKCTOB, ONMUCHIBAIOIINX MTPOSBICHHUS
cBeTa. CKOpOCTh CBETA. ANIEKTPOMATHUTHOTO U3ITYYEHHUSI B IPUPO/IE:
BosHoBbIE CBOIICTBA CBE€TA | KMBBIE OPraHU3MBbI, U3TYyUEHUSI HEOECHBIX Te
(CMBICIIOBOE YTEHUE).
Pacrio3HaBaHMe U aHaIU3 pas3InYHbIX
NPUMEHEHUH JIEKTPOMATHUTHBIX BOJIH
B TEXHHKE.
N3y4eHne BOJIHOBBIX CBOKCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM popmyn
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHBI
BOJIHBI M YaCTOTHI CBETA
Htoro no pazaeny 6
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CBeTOBbBI€E IBJICHUA

4.1

3aKOHBI
pacnpocTpaHEHUS
CBETA

JlydeBas mozensb cBera.
HUctounuku cBera.
[IpsimonuHEiHOE
pacrnpocTpaHEHUE CBETA.
3atmenus CosHia v JIyHBI.
Otpaxenue ceera. [Lnockoe
3epKayo. 3aKOH OTPaXKEHUs
CBETAa.

[Ipenomienne cBeTa. 3aKOH
npenomiieHus ceera. [lomHoe
BHYTpPEHHEE OTpakKeHUE
cBera. Mcnonp3oBanne
MOJITHOTO BHYTPEHHETO
OTPaXKEHUSI B ONTHYECKUX
CBETOBOJIaX

HaOnronenue onbITOB, IEMOHCTPUPYIOIIUX
SIBJICHUE MPSMOJIMHEIHOTO
pacrnpocTpaHEHUsI CBETa

(BOBHMKHOBEHHWE TE€HU U TMOIYTEHN),

U UX UHTEPIPETALUs C UCTIOIb30BAaHUEM
MOHSITUSL CBETOBOTO JIy4a.

OO0BsicHEHUE U MOJACITUPOBAHUE COJTHEUHOTO
Y JTyHHOT'O 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH

yIiia OTpaXeHUsl CBETOBOTO Jy4ya OT yria
naJieHus.

N3yuenue cBOMCTB N300paKeHUA B IJIOCKOM
3epKae.

Habmnronenue u 00bsICHEHHE ONBITOB

0 MOJTYYEHUIO U300paKEHU B BOTHYTOM
U BBIITYKJIOM 3€pKaJax.

Hab6nronenue n o0bsiCHEHNE OTIBITOB

10 TPEJIOMJICHUIO CBETA Ha TPAaHUIIE
Pa3JIMYHBIX CPE/l, B TOM YHUCJIE ONBITOB

C TIOJIHBIM BHYTPEHHUM OTPA’KCHHUEM.
HccnenoBanue 3aBUCMMOCTH yIJia

IMPCIOMIICHHUS OT yIJjia IMaACHUA CBETOBOI'O JIy4da

Ha TPAHULE «BO3LYyX—CTEKIION.
PacniozHaBaHue sIBIEHUN OTpaKEHUS

Y TIPEJIOMIJICHHSI CBETA B ITOBCEIHEBHOM
KU3HU.
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Ananu3 u 00bsACHEHHUE SIBICHUS ONTHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHOB
OTpa)KE€HUS U IPEJIOMJIICHUS CBETa

4.2 | JIuH3BI U ONITUYECKHUE 6 Jlunza. Xox nydeit B muH3e. | [lomyueHue n3o0pakeHHUi ¢ TOMOIIBIO
puOOpbI Onrtuueckas cucrteMa coOuparolieil ¥ paccenBaroIiei JIMH3.
doToanmnapara, Mukpockomna | OnpeneneHue GOKyCHOTO pacCTOSTHUS
U Teneckomna. ['na3 kak Y ONTUYECKOU CHIIBI COOMparonieit
ONTHYECKasi CUCTEMA. JIUH3BL.
bimsopykocTh AHaIN3 yCTPOWCTBA U IPUHIMUIIA TEUCTBUS
U JaTbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
dboToanmnapara, MUKPOCKOIIA, TEJIECKOIA.
N3yueHnne Mojienu ria3a Kak ONTUYECKOU
CHUCTEMBI.
AHau3 sBJICHUN OJIM30PYKOCTH
U JaTbHO30PKOCTH, IPUHIUIIA JEUCTBUS
OYKOB
4.3 | Pa3noxenue 6emoro 3 Paznoxxenue 6emoro ceeta Habmronenue pasnoxxeHus 6€10ro cBera
CBETa B CHEKTP B criekTp. OnbiTel HpIOTOHA. | B CHIEKTP.
Clio’)eHHe CIeKTPpaabHbIX Habmronenune u 00bsICHEHHE ONBITOB
uBetoB. /lucnepcust cera IO MOJTYYEHUIO OEJI0T0 CBETa MPH CIOKEHUU
CBETA Pa3HBIX LIBETOB.
[IpoBenenune u 00BsICHEHNE OTIHITOB
110 BOCIIPUSATHUIO IIBETA TPEAMETOB MPU UX
HAOJIOICHUH Yepe3 1BETOBBIE (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazaeny 15
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KBaHTOBBIE IBJICHUS

5.1 | Ucniyckanue u Omnwitel Pezepdopna O6cyxnenue 1ienu onsIToB Pesepdopaa
NOTJIOLEHUE CBETA U TUTAHETapHask MOJAEIb 10 MCCJIEJOBAHUIO aTOMOB, BBIJIBHIKEHHE
aTOMOM atoMa. Monenp aroma bopa. | runores 0 BO3MOXHBIX PE3YJIBTATAX ONBITOB

HcnyckaHue u NOTJIOEHUE | B 3aBUCUMOCTH OT IIPEATIOIAraeMoro CTpOCHUS

cBeTa aToMOM. KBaHTHI. aTOMOB, (pOPMYJIMPOBAHUE BHIBOJIOB

JInnenyaTsie CIIEKTPBI U3 PE3YJIBTATOB OIIBITOB.
OO0cyxaeHne NpoTUBOPEUHI MIIaHETapHOU
MOJIESTM aTOMA U OCHOBAHUI JJI TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTAX ANEKTPOHOB.
Halnronenue CrutonHbIX U JIMHEWYaThIX
CHEKTPOB U3TyYEHHUS Pa3IMYHbIX BEIIECTB.
OObsicHEHUE TMHENYAThIX CIIEKTPOB U3ITyUYECHHUS

5.2 | CTpoeHne aTOMHOTO PagnoaktuBHocTh. Anba-, | OOGCyKIeHHE BO3MOXKHBIX TUIIOTE3 O MOJEISIX

saapa

0eTa- U TaMMa-u3TyYEeHUsI.
CtpoeHne aToOMHOTO siapa.
Hyxknonnast Mmozienb
aTOMHOTO siapa. M30Tomnsl.
PagnoaktuBHbIC
npespauieHus. [lepuon
noJjypacnaga aTOMHBIX SIAEP

CTPOCHHUS sIZIpa.
Omnpenenenue cocrasa saep MO 3aJaHHBIM
MacCCOBBIM H 3apsIIOBBIM YHCIIaM

U TIO TOJIOKEHUIO B MEPUOIUYECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa siApa U €ro
TIOJIO)KCHHSI B TICPUOMYECKON CHCTEME

PH 0-PaOAKTUBHOCTH.

HccnenoBanne TpEeKOB 0-9aCTHIL IO TOTOBBIM
dboTorpadusim.

OO6HapyxeHHe 1 U3MEPEHHE PATUAIIHIOHHOTO
(oHa ¢ TOMOIIBIO TO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.
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Amnann3 OMOJIOTHYECKUX U3MCHCHHH,
IPOUCXOAIINX TIOJT ACHCTBHEM
PaIMOAaKTHBHBIX U3ITyUICHHH.
Hcnonp3oBaHue paiOaKTUBHBIX U3 TyYECHUN
B MCIUIINHE

5.3 | SnepHble peakuuu 7 AnepHble peakiuu. 3akoHbl | Pemenue 3a1a4 ¢ UCIOIB30BAaHUEM 3aKOHOB
COXpaHEHHUs 3aps0BOTO COXPaHEHHUSI MACCOBBIX U 3apSIOBBIX YHCEI
Y MAaCCOBOTO YHCEIL. Ha ONPENEIICHUE PE3YyJIbTATOB SACPHBIX
DHeprus CBs3M aTOMHBIX peaKkuuii; aHaJIN3 BO3MOKHOCTH
anep. CBsA3b Macchl VI HEBO3MOKHOCTH SIIEPHON PEaKLUU.
u sHepruu. Peakuuu cuHTe3a | OLleHKa SHEPTUN CBS3U SAEP € UCIOJIb30BAHUEM
u aenenusd anep. Mcrounuku | popmyinsl DUHIITEHHA.
sHeprun CoJHIIA U 3BE3/I. OO0cyxieHue epCreKTUB UCIIOIb30BaHUs
Snepnas sHepreTuka. YIPABISEMOTO TEPMOSAEPHOTO CUHTE3A.
JeiicTBus pagnoakTUBHBIX | OOCykAeHHE NPEUMYIIECTB U 3KOJIOTUYECKHUX
W3JIy4YCHUHN HA )KUBbIC po0JieM, CBSI3aHHBIX C STEPHON IHEPTETUKON
OpraHUu3Mbl

Hroro no pazneny 17

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb

[ToBTOpEeHue 9 Cucremartuzanus BrimonHeHne y4eOHbIX 3a1aHu, TPEOYIOMUX

1 0000111eHHE
CoJIepKaHus Kypca
bu3uku 3a /-9 KIaccel

1 000011IeHHE MPEIMETHOTO
COJICPKaHMSI M OIbITa
JESATEILHOCTH,
pUOOPETEHHOTO

IIPH U3YYCHHUH BCErO Kypca
(bU3UKHA OCHOBHOTO 00IIIETO
oOpa3zoBaHusI.

JEMOHCTpAIlUA KOMIIETEHTHOCTEH,
XapaKTepU3YIOIIUX €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTb:

— NMPUMEHEHUS TTOJTYYEHHBIX 3HAHUHN

JUISl HAYYHOTO OOBSICHEHUS (PU3UYECKUX
SABJICHUW B OKPYXKAaIOLIEH MPUPOJE,

B IIOBCEJIHEBHOM KU3HU M BBISIBIICHUS
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[TonroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
’K3aMEHY 10 PU3UKe

JUI 00y4aroIuXcs,
BBIOPABIIMX ATOT YUEOHBIN
peAMET

(U3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT UM,

— MIPUMEHEHUSI OCBOEHHBIX
AKCIIEPUMEHTAIIBHBIX YMEHUN

VI KcCieloBaHus (U3NYECKUX SABIICHU,

B TOM YHCJIE JJI MPOBEPKHU THUIIOTE3

Y BBISIBJICHHS] 3aKOHOMEPHOCTEM.

Pemienune pacueTHbIX 3a/1a4, B TOM YHCIIE
IpEeAnoIaralolux UCIoJIb30BaHUE (PU3UUIECKUX
MOJEJIEV U1 OCHOBAHHBIX Ha COJICPKAHUN
Pa3IUYHbBIX pa3/IesioB Kypca (PU3HKH.
BrinonHenue u 3ammura rpynmnoBbIX

WJIM MHIWBUIYaJIbHBIX IPOEKTOB, CBS3aHHBIX
C coJiep>KaHueM Kypca pu3uku

Htoro mo pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOIT'PAMME
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MNEPEYEHDb (KOJJU®PUKATOP) PACIOPEJIEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOU MPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3SOBAHMS U DJIEMEHTOB COJIEPKAHUS 11O ®U3UKE

B ¢denepanpHBIX W pEerMOHANBHBIX MPOIEAypax OICHKH KadecTBa 0Opa30BaHUS
UCIIOJIb3YETCs MepeueHb (KoaupUKaTop) paclpeAesieHHbIX MO KJaccaM IMPOBEPSIEMbBIX

TpeOOBaHUN K

pe3ysbTaTaM OCBOCHMSI OCHOBHOM 0Opa3oBaTEeIbHOM MPOrpamMMbl

OCHOBHOTI'O 00IIIEro 00pa30BaHMs U JIEMEHTOB COJIEPKaHUS IO (PU3UKE.

7 KIIACC
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThl OCBOEHHSI OCHOBHOIl 00pa3oBaTe/bHOI
NpPOrpamMMmbl
Kon [IpoBepsieMble peIMETHBIE PE3YJIbTAaThl OCBOCHHSI OCHOBHOM
IPOBEPSIEMOT0 o0pa30BaTebHON MpOorpaMmMbl OCHOBHOTO 001IEr0 00pa3oBaHUs
pe3ynbTaTa
1.1 WCIIOJIb30BATh N3YUYCHHBIE TOHATHS
1.2 pasznuuaTh SBICHHUS TIO0 ONHCAHUIO HX XapaKTePHBIX CBOWCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX HaHHOE (U3HUECKOe
SIBIICHHE
1.3 pacmo3HaBaTh TMPOSIBJICHHE W3YyYEHHBIX (DHU3WYECKUX  SBICHUN
B OKpYXaroIleM MHpE, B TOM 4uciie Gu3nYecKue sIBJICHUs B IPUPOIE,
IIPpU 3TOM MEPEBOJUThH MPAKTUUECKYIO 33/auy B Y4eOHYIO, BbIIEIAThH
CYILLECTBEHHbIE CBOMCTBA (MpU3HAKU) (DU3UUECKUX SIBJICHUI
1.4 ONKCHIBATh H3YYCHHBIE CBOMCTBA Tel M (PUIUUYECKUE SIBICHHUS,
UCTOJb3ys] (PU3NYECKHE BEJIWYUHBI, IMPU OMNUCAHUU IPABUIBHO
TPaKTOBaTh (U3MUECKUNA CMBICT HCIOJNB3yeMbIX BEITUYHMH, WX
0003HaYEeHUS U €AUHUIBI PU3NUECKUX BEITMYUH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIONIME JIaHHYI0 (PU3WYECKYyI0 BEIHMYMHY C JPYTHMH
BEJIMUYMHAMHU, CTPOUTh TpapuKd  H3YYCHHBIX  3aBHCHUMOCTEH
(U3UYSCKUX BEITUINH
1.5 XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SIBJICHHUSI M MPOILECCHI,
UCIOJIb3YS HW3Y4YEHHBbIE 3aKOHBI, NPU OTOM [aBaTh CJIOBECHYIO
GOopMyTUPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYeCcKoe
BBIpaKEHHE
1.6 OOBSICHATh (PU3MUECKUE SIBJICHUSI, TIPOIIECChl U CBOMCTBA TEJ, B TOM
yycie M B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO
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XapakTepa: BbBIABIATh I[PUUMHHO-CIECJCTBEHHBIE CBSI3U, CTPOMUTH
oO0BsicHeHHE U3 1 — 2 TIOTHYECKUX 1IaroB ¢ onopoii Ha 1-2 u3ydeHHbIX
CBOMCTBA (du3nIecKuX SABJICHUU, duznyecKkux 3aKOHa
WIA 3aKOHOMEPHOCTHU

1.7

pemaTh pacdeTHble 3a7aud B 1 — 2 1eicTBUS, MCHOIB3YSl 3aKOHbI
u (GopMymbl, CBA3BIBAaIOIIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBUA 3aJa4M 3alliChIBAaTh KPATKOE YCIOBUE, IIOICTABIATD
duznyeckre BeTUUUHbI B HOPMYIIBI U IPOBOJUTH PACUETHI, HAXOIUTh
CIIPABOYHBIE JAHHBIE, HEOOXOAMMBIE JJIsl PEILIEHUs 3a]1a4, OLIEHUBATh
PEANTMCTUYHOCTh MOJYYEHHON (PU3HUUECKON BEIMYUHBI

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOHO PEUIUTh MPU MOMOUIA
¢u3nyecKux METOJ0B, B ONHCAaHUM UCCIICAOBAHUS BBIIEIATH
IIPOBEPSIEMOE IIPEIOJIOKEHHE (runotesy), paznuyaTh
U UHTEPHPETUPOBATH IMOJYYEHHBIM pe3ysbTaT, HAXOAWUTb OLIMOKHU
B XO/I€ OIBITA, JIeJaTh BBIBOJIBI IO €r0 pe3yibTaTaM

1.9

OPOBOAUTH  ONBITHI 10 HAOMIOAEHUIO  (PUBHYECKUX  SIBJICHHI
WM  (PU3MYECKUX CBOMCTB Tel: (OpPMYyJIHpPOBaTH MPOBEPSEMbIE
NPEANnoJoKeHUusa, CcoOUpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOrO
000py10BaHMsl, 3alMCHIBATh X0/ ONbITAa U (POPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATh TMPSMbIE H3MEPEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX
U U(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJUTh  HUCCJIEIOBAaHWE 3aBUCHMOCTH OJHOW  (pu3mveckoit
BEJIMYMHBI OT JPYrOMl C UCIIOJb30BAHUEM MPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IIJIAHUPOBAHMM YYEOHOTO HCCIEAOBaHUS, COOUpaTh
YCTAHOBKY Y BBINIOJIHATh U3MEPEHHUS, CIEIYS MPEIIOKCHHOMY TIJIaHy,
(buKCUpoBaTh PE3YyJbTAThl IMOJYYEHHON 3aBUCUMOCTH (HU3NUYECKUX
BEJIMYMH B BU/JIE TIPEIOKEHHBIX TaOIUIl U rpadUKOB, Je1aTh BHIBOIbI
10 PE3yJbTaTaM UCCIEAOBAHUS

1.12

MPOBOJUTh KOCBEHHbIE HU3MEpPEHUs (PU3NYECKUX BEIMYMH, CIEAys
MPEJI0)KEHHON MHCTPYKIUU: TIPU BBIITOJIHEHUH U3MEPEHUN cOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIIITH 3HAYEHHE HCKOMOU
BEJINYNHBI

1.13

coONronaTh TMpaBWia TEXHUKA  OE30MAcHOCTH TIpH  paboTe
¢ 1a0OPaTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTh IPUHIIUIBI IEUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOUCTB C MOMOUIBIO WX OINUCAHMS, HCIOIb3YS
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3HAHUS O CBOMCTBax (bI/ISI/I‘IeCKI/IX SIBICHUM U H€O6XOIII/IMI>I€
(I)H3quc1<ne 3dKOHBI 1 3aKOHOMCPHOCTH

1.15

OPUBOJIUTHL TpUMEpPhl (HAXOAUTh HMHPOPMALMIO O MpUMEpax)
MPaKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUN B MIOBCETHEBHOMN
KU3HU s o0ecrieueHns 0€30MacHOCTH MpH 00pallieHHH ¢ prudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMH,  COXPAaHEHUS  3J0pPOBbS
U COOJIOAEHUS HOPM HKOJIOTMYECKOTO MOBEACHHS B OKpPYXKaroLIEh
cpene

1.16

OCYILECTBJISITh OTOOP HMCTOYHUKOB HMH(popMauuu B cetu MHTepHeET
B COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINXCS 3HAHUM M IIyTEM CPaBHEHUS Pa3JUYHBIX HCTOYHUKOB
BBIICIATh  MH(OPMAIMIO, KOTOpas SABJIAETCA IPOTUBOPEUHBOM
WM MOKET OBITh HETOCTOBEPHOM

1.17

UCMOJb30BaTh IPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHMMl  Hay4dHO-
NOMYJISIPHYIO JUTEPATYPY (PU3HUECKOTO COJEpKaHUs, CIIPABOYHBIE
Marepuaibl, pecypcbl cetu VHTEepHeT, BianeTb IpPUEMAMH
KOHCIIEKTUPOBAHUSI TEKCTA, MpeoOpa3oBaHusi HHPOPMALIMKA U3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHbBIE U YCTHBIE COOOLIEHUS
Ha OCHOBE 2 — 3 ICTOYHHUKOB WH(}OpMAaIUK (PU3NIECKOTO COJIEPIKAHUS,
B TOM 4ucje IMyOJIM4YHO AenaTh KpaTKHE COOOILIEHMs O pe3yJibTraTax
NPOEKTOB WJIM Y4YEOHBIX HCCIEAOBAHMM, MpPU H3TOM TI'PAMOTHO
UCIOJIb30BaTh M3YyYEHHbIM MOHATUHHBIN anmapat Kypca (u3ukw,
CONPOBOXIATh BBICTYIICHHE MPE3EHTALNEN

1.19

IpH BBITOJHEHUN YYE€OHBIX MPOEKTOB U WCCIEIOBAHUMN pacTpeesisiTh
00S53aHHOCTU B TPYIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJayaMy,
CIIEAUTHh 32 BBIIOJHEHUEM IUIAHA JCWCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JEATEIBHOCTb TPYMIbI, BBICTPAUBAThH

KOMMYHUKATUBHOC BSaHMOﬂeﬁCTBHC, YUYUTBIBas MHCHHUC OKPYKAOIINX

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUSA

Kon Kon IIpoBepsieMble 3IEMEHTHI COAEPKAHUS
paznena DJIEMEHTA
1 OU3UKA U1 EE POJIb B IIO3HAHWM OKPYXAIOIIEI'O MHUPA

1.1 ®duzuka — Hayka O Tmpupoje. SBiIeHUS TPUPOJBI.
dusznyueckue  SBJICHUSA: MEXaHUYECKUE,  TEIUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
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1.2 ®dusznyeckue BeNUYuHbL. V3MepeHne (Gr3nueckux BEIMYUH.
@uznueckne  npudopel.  IlorpemHocTs  M3MEpPEHUH.
MexnayHapoHasi cucTeMa eauHUL]

1.3 EcTecTBeHHO-HAay4HbIII METOJl TO3HAHMS: HaONIO/ECHUE,
IIOCTAHOBKAa HAYYHOIO BONPOCA, BBIABUKEHHUE THUIIOTE3S,
JKCIIEPUMEHT 10  NPOBEPKE  THUIOTE3, OOBSCHEHHE
Ha0JIF01AEMOT0 SIBJICHHUS

1.4 Onucanve (pU3NYECKUX SIBJICHHUI C IIOMOIIBIO MOJIETEN

1.5 [IpakTuueckue paboOTHI:

N3mepenune paccTossHAMN.

N3mepenne oobeMa )KUJIKOCTH U TBEPJOTO TENa.
Onpenenenue pasMepoB MaJIbIX TEJ.

W3mepeHne TemrepaTypbl IpH IOMOIIM KUIKOCTHOTO
TEPMOMETpPA U JaTUMKa TEMIIEPATYPbI

I[TEPBOHAYAJIBHBIE CBEAEHMA O CTPOEHMU BEILIECTBA

2.1 CtpoeHHE BeImIeCTBAa: aTOMBI W MOJICKYJIBI, WX pPa3MeEpHI.
OnbITH, JOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHUE BEIIECTBA

2.2 JIBmxenne vactwi BemecTBa. CBsI3b CKOPOCTH JIBHIKEHUS
YacTHIl ¢ Temrieparypoil. bBpoyHoBckoe nBmxenue, mudpdysus

2.3 Bs3aumoneiictBue YaCTHUII BEIIECTBA: MPUTSDKEHUE
Y OTTAJIKUBAHUC

2.4 ArperaTHble COCTOSIHHSI ~ BEIIECTBA: CTPOEHHE Ta30B,
KUAKOCTEH W TBEpAbIX  (KPUCTALIMYCCKUX)  Tell.
B3anMocCBsI3p MeEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUAX U WX aTOMHO-MOJEKYJISIPHBIM
CTpOEHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUH BOJIBI

2.6 [IpakTuueckue pabOTHI:

Onenka TraMeTpa aToma METO0M PAZIOB
(c uconp3oBanueM ¢GoTorpadmii).

OMnpITEI IO HAOIOACHUIO TETUIOBOTO PACIINPEHHUS Ta30B.
OnbITEl M0 OOHAPYKEHUIO JEHCTBHUS CHJI MOJICKYJISIPHOTO
IPUTSHKCHUS

JIBIDKEHUE U B3AVMOJIEMCTBUE TEJI

3.1

Mexanunyeckoe nBUkKEHHE. PABHOMEpHOE U HEPABHOMEPHOE
JBUKEHUE
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3.2 Cxopoctb. Cpenssii CKOPOCTh TpPH  HEPABHOMEPHOM
JBIKEHUU. PacueT myTu 1 BpeMeHH JABUKCHUS

3.3 SIBnenue uHepuuMH. 3aKOH MHepuuu. B3anmopeiicTBue Ten
KaK MpUYMHA U3MEHEHUS CKOPOCTH JABWXKEHHUsS Ten. Macca
KaK Mepa UHEPTHOCTHU Teja

3.4 [InotHOCTH BemiecTBa. CBSI3b IIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHUIIe 00beMa BellleCTBa

3.5 Cuiia KaKk XapakTepucTUKa B3aUMOJECHCTBUSA TEN

3.6 Cuna ynopyroctu u  3akoH ['yka. W3mepeHue cHiibl
C IOMOIIIBIO THNHAMOMETpA

3.7 SBnenue TsAroTeHus W cuia TsokecTH. Cuila  TSKECTH
Ha JIpyrux miaHerax. Bec tema. HesecomocTh

3.8 Cuna tpenus. TpeHue ckonbkeHus: U TpeHue nokosi. Tpenue
B TIPUPOJIE ¥ TEXHUKE

3.9 CnoxeHue Cuji, HAOpaBIEHHBIX IO OJHOW MPSIMOM.
PaBHOzeMCTBYIOIIAA CUIT

3.10 [IpakTuueckue paboThI
OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKCHHS (IIapHKa
B JKHMJIKOCTHU, MOJIETM D3JEKTPUYECKOrO0 aBTOMOOWJISL M TakK
nanee).
Onpenenenue cpeaHeld CKOPOCTH CKOJBXKEHHUS Opycka
WJIM IIAPUKA 10 HAKJIIOHHOM TIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TeNa.
OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSKCHHUS
(meopmarum) Py KUHBI OT TPUIIOKEHHON CHUITHI.
OnbITHI, JEMOHCTPUPYIONINE 3aBUCHUMOCTh CHJIBI TPEHUS
CKOJIBKEHHSI OT Beca Tejla W XapakTepa CONMPHUKACAIOLIUXCS
ITOBEPXHOCTEN

3.11 @u3nyecKkue SBICHUA B MPUPOAE: MPUMEPHI JBHKECHUS
C Pa3IMYHBIMU CKOPOCTSMH B KMBOM U HEXKUBOU IIPUPOJE,
JIeCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHu4eckrue ycTpoicTBa: TMHAMOMETP, HMOAIIUITHUKA

JNABJIEHUE TBEPJIbIX TEJI, KUJIKOCTEU U T A30B
4.1 HaBnenue  TBepaoro Tena. CrocoObl  yMEHBIIEHUS

" YBCIIMUCHUS NABJICHUA
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4.2

JlaBnenue rasza. 3aBHUCHUMOCTb JIaBJIEHHS ra3a OT 00beMa,
TEeMIIepaTyphl

4.3

[lepenaya paBimeHUST TBEPABIMU TEJIAMH, KHUIAKOCTIMU
u razamu. 3akoH [lackais. [THeBMaTrnuecKkre MaInHbI

4.4

3aBUCUMOCTh ~ JABJIEHUS  JKUJKOCTH  OT  TJIYyOWHBI
I'unpocratuueckuit mapagokc. CooOmiarommecs COCY/IBbI.
[M'uapaBanyeckre MEXaHU3MBbI

4.5

AtMocdepa 3emnau u armocepHoe pamienue. [IpuunHb
CYIIECTBOBAHUS BO3AYIIHOW 000J0ukud 3emin. OImbIT
Toppudennu. 3aBUCUMOCTH  aTMOCGHEPHOTO  JIaBJICHUS
OT BBICOTBI HaJl YPOBHEM MODPsI

4.6

N3mepenue aTMoc(epHOTO JABJICHHUSI. [Tpubopsi
JUTSL ©3MEPEHHST aTMOC(EPHOTO JTaBICHUS

4.7

JlelicTBHE KUAKOCTH W Ta3a HA MOTPY>KEHHOE B HUX TEJO.
BritankuBaronas (apxuMeioBa) cuia. 3akoH Apxumena

4.8

[InmaBanue ten. BoznyxomiaBanue

4.9

[IpakTuueckue padOTHI:

HccnenoBanue 3aBHCHUMOCTH Beca Tella B BOjJie OT oObema
MOTPY>KEHHOM B )KUIKOCTh YaCTH TeJa.

OnpeneneHne  BBITAIKMBAIOMIEH  CHIIBI, JIEWUCTBYIOLIEH
Ha TEJIO, MOTPYKEHHOE B JKUIKOCTb.

[IpoBepka  HE3aBUCHUMOCTH  BBITAJKWUBAIOIIECH  CHJIBI,
JICVCTBYIOIIEN HA TEJIO B )KUJIKOCTH, OT MACChI TEA.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIEH
CWJIbI, JEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT oObeMma
MOTPYKEHHOM B KUJKOCTh YacTH Te€Jla W OT IUIOTHOCTHU
KHUIKOCTH.

KoncrpyupoBanue apeomeTpa uim KOHCTPYUPOBAHUE JIOAKH
Y OIPEIETICHNUE €€ TPY30I0ABEMHOCTH

4.10

duznyeckue SIBICHUS B MPUPOJE: BIMSHHE aTMOC(hepHOro
JaBJICHUS Ha )KMBOW OpPraHu3M, IJIaBaHUE PbIO

4.11

Texnuueckne  ycTpoWcTBa:  COOOIIAIOUIMECS  COCY.BI,
YCTPOWCTBO  BOJONPOBOJA,  THUIPABINYECKUM  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, IOPIIHEBOW HACOC,
apeoMeTp

PABOTA, MOIIHOCTb, DOHEPI'UA

5.1

Mexanunueckast pabota
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5.2 Mexaunnueckas MOIIHOCTD

5.3 [IpocTbie MeXaHU3MBI: pblyar, 0JIOK, HAKIOHHAs MJIOCKOCTb.
[IpaBuio paBHOBeCHUs pbhluara

5.4 [IpuMeHeHune mpaBuiIa paBHOBECHSI pbluara K OJIOKY

9.5 «3omotoe mpaBmiio» MexaHukd. Kosadduiment mosuesHoro
neiucTBUd MexaHu3MoB. IIpocTble MeXaHu3Mbl B OBITY
U TEXHHUKE

5.6 [TorennmanbHas SHEPrUU TEIA, MOJIHATOrO HaJ 3eMIICH

5.7 Kunernueckas sueprus

5.8 [lonHas MexaHuyeckas OJHEprus. 3aKOH HW3MEHEHHUs
Y COXpaHEHUS] MEXaHUYECKOW SHEPTHH

5.9 [IpakTrueckue padOTHI:
Onpenenenue pabOTBl CWJIBI TPEHHUS TPU PABHOMEPHOM
JBWYKEHUU TeJNa M0 TOPU3OHTAIBHON MOBEPXHOCTH.
HccenenoBanne ycinoBHil paBHOBECHS phlyara.
N3smepenne KII/[ HaKIOHHOM IUIOCKOCTH.
N3ydeHue 3akoHa COXpAHEHUsI MEXaHUYECKOW SHEPTUU

5.10 ®u3nUeCcKue SIBJICHUS B PUPOJIE: PblUark B TEJE YeIOBEKa

5.11 TexHuueckue YCTPOWCTBA:! pplyar, MTOJABVKHBIN

Y HETOJIBWKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, TPOCTHIC
MEXaHU3MBbI B OBITY
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8 KJIACC
IIpoBepsieMble NpeaMeTHbIE Pe3yJbTAaThbl OCBOCHHMSI OCHOBHOH 00pa30BaTe/IbHOM
NPOrpamMMmblI
Kon [IpoBepsieMble TpeIMETHBIE PE3YJILTAThl OCBOCHUS OCHOBHOM
IPOBEPSEMOTO 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHMs
pe3yJsbTara
1.1 WCIIOJIb30BATH MTOHATUS
1.2 pas3nuuaTh SBICHUS TIO ONHCAHMIO MX XapaKTepHBIX CBOMCTB
U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JIaHHOE (PHU3NYECKOe
SIBJICHUE
1.3 pacmo3HaBaTh TMPOSIBICHHE W3YYCHHBIX (U3MUECKHX  SIBICHUU
B OKPYXXAaroIIeM MHpE, B TOM 4nciie Gu3nIecKue SBICHUS B IPUPOJIE,
IIPU 3TOM TIEPEBOJUTH MPAKTHUYECKYIO 33/ady B Y4eOHYIO, BBIICTSATH
CYLIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBICHUM
1.4 ONKCHIBATh H3YYEHHBIE CBOMCTBA Tel M (U3HYECKUE SBIICHUA,
UCTIONB3Ysl (PU3NYECKHE BEIWYHHBI, TMPU OINUCAHUU TPABHIBHO
TPaKTOBaTh  (U3NYECKUH  CMBICI  HCIOJb3YEMBbIX  BEJIMYUH,
0003HAYCHUS U €AUHUIBI PU3NUECKUX BEITUYUH, HAXOIUTh (POPMYJIHI,
CBSI3BIBAIOIIME JIaHHYI0 (PU3WYECKYyI0 BEIHMYMHY C JPYTHMH
BEJIMYMHAMH, CTPOUTh TpapuKd  H3YYCHHBIX  3aBHCHUMOCTEH
(U3UIECKUX BEITHMYHUH
1.5 XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKHE SIBJICHHUSI M MPOLECCHI,
UCIOJIb3ys HW3YYEHHBbIE 3aKOHbl, NPH OTOM [aBaTh CJIOBECHYIO
GopMyTUpPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYecKoe
BbIpaKEHHE
1.6 OOBSACHATH (PU3UYECKHE MPOIECChl M CBOMCTBA TN, B TOM YHUCIE
U B KOHTEKCTE CHUTyalluii MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh [IPUUMHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTH OOBICHEHHE
u3 1-2 noruyeckux mIaroB ¢ MOMOIBI0 1-2 M3yueHHBIX CBOICTBa
bu3NYeCcKuX SBICHUN, GU3NISCKUX 3aKOHA WIIH 3aKOHOMEPHOCTH
1.7 pelaTh pacueTHble 3a7aud B 2 — 3 JEHCTBUS, MCHOJb3YsSI 3aKOHbI

u (GopMynbl, CBA3BIBAaIOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHajau3a yCJIOBMSA 3aJaud 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIIATH
HEIOCTaTOK JAHHBIX JJI pEelIeHHs 3aJaud, BbIOMpaTh 3aKOHBI
u (popmynbl, HEOOXOIUMBIE AJISl €€ PEUICHHs, MPOBOAUTH PaCUEThI
U CpaBHUBAaTh TIOJYyYEHHOE 3Ha4YeHHE (PU3MUECKON BEIMYUHBI
C U3BECTHBIMM JaHHBIMU
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1.8

PaCIIO3HAaBaTb HpO6JIeMI>I, KOTOPBIC MOYKHO pCUINTL IIPHU ITOMOIIH
(bPISI/I‘IeCKI/IX MCTOAOB, UCIIOJIB3Ys OIMMCAHUC UCCIICIOBAHUA, BEIICIIATD
IMPOBCPACMOC TIPCAIIOIIOKCHUEC, OUCHHUBATH IIPABUIIBHOCTL IIOPAAKA
IMPOBCACHHUA NCCIICAOBAHUA, ACIaTh BHIBOAbI

1.9

OPOBOJUTH  OMNBITBI 1O HAOMIONEHUIO (PU3UYECKUX  SABJICHUI
Wi (QU3NYECKUX CBOWCTB Tell: (OPMYJIHUPOBATh IPOBEPSEMbIC
NOPEINONIOKEeHUsI, COOMpaTh  YCTAHOBKY M3  MPEAJIOKEHHOTO
000pyTOBaHMsI, OMUCHIBATH XOJ OMBITa U (POPMYITUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IIPAMBIC HW3MCPCHHA C HCIIOJIB30BAHHUCM dAHAJIOTOBBIX
HpI/I60pOB N JaTYHUKOB (1)H3H‘-I€CKI/IX BCJIMYHNH, CPABHUBATDb PC3YJIbTAThI
H3M€peHHﬁ C YUCTOM SaﬂaHHOﬁ a0COJIFOTHOM IIOTPCHIHOCTH

1.11

IPOBOJUTh  HUCCIIEJOBAHME  3aBUCHUMOCTH  OIHOW  (hU3HUYECKOM
BEJIMYMHBI OT JPYyrod C MCIHOJIB30BAHUEM IIPSIMBIX HM3MEPECHUM:
IUIAaHUPOBATh HCCIIEJJIOBAaHUE, COOUpPATh YCTAHOBKY M BBIIOJIHATH
U3MEpPEHHUs, cJleays  MpeJIo)KEHHOMY  IUlaHy, (UKCHpPOBATh
pe3ynbTaThl MOIYYEHHON 3aBUCMMOCTH B BHJI€ TAOJIUIl U T'padHKOB,
JieJaTh BBIBOJBI 110 PE3YJIbTATaM MCCIEA0BAHUSA

1.12

NPOBOAUTh  KOCBEHHbIE  W3MEPEHHs  (PU3UYECKHX  BEJIUYMH:
IJIAaHUPOBATH U3MEPEHUS, COOMPATH SKCIEPUMEHTAIILHYIO YCTAaHOBKY,
Clenysl TNPEMIOKEHHOM MHCTPYKLIHUHW, W BBIYHCIATH 3HAYCHHE
BEJINYHHBI

1.13

coOnogaTh  MpaBWiIa TEXHUKH  O€30MAaCHOCTH Mpu  padote
C J1abopaTOPHBIM 000PYOBAaHUEM

1.14

XapaKTepu30BaThb NPHUHIMUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOMCTB C OMOpPOM HA HMX ONMUCAHUA, WCIOIb3YS
3HaHWSA O CBOMCTBaX (PU3MUECKUX SBJICHUA U HEOOXOIHUMBIE
¢duznyeckre 3aKOHOMEPHOCTH

1.15

pacIio3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIIbHbIC
npuOOpHI MO CXeMaM U CXEeMAaTUYHBIM PUCYHKaM, COCTABJIATH CXEMbI
DNIEKTPUYECKUX LENeN C IOCIEAOBATEIbHBIM U IapajulesIbHbIM
COCIUHEHUEM JJIEMEHTOB, pa3jinyas yCJIOBHbIE O00O3HAYEHUS
DJIEMEHTOB JJIEKTPUYECKUX LIEIEeN

1.16

MPUBOIUTH TPHUMEpPHl (HAXOAUTh WHPOPMAIMIO O MpUMEpax)
MPAKTHYECKOTO UCTIONIb30BaHUs (PM3MUECKUX 3HAHUH B IIOBCEAHEBHON
YKWU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH IPU O0paIieH!H ¢ TprudopaMu
U TEXHHYECKUMH  YCTPOHCTBAMH,  COXPAHEHUS  30POBbS
U COOJIIOJICHUSI HOPM SKOJOTHYECKOTO TIOBEIEHUS B OKpYKaroIein

cpene
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1.17

OCYILECTBIISTh MOUCK MHPOpMAIK (GU3NIECKOTO COIEPKAHUS B CETU
HHTepHeT, HAa OCHOBE HMEIOIIMUXCA 3HAHUM M IIyTEM CpPaBHEHUS
JOTIOJTHUTENIBHBIX HMCTOYHUKOB BBIIEIATH HH(POPMALMIO, KOTOpPAs
ABJIAETCSA POTUBOPEUYNBOM MIIH MOKET OBITh HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TMPH  BBIIOJHEHUH Y4YEOHBIX 3aJaHU Hay4dHO-
NOMYJISIPHYIO JIUTEPATYPY (PU3HUECKOIO COJEpKaHUs, CIIPABOYHBIE
Marepuainsl, pecypcel cetu VHTEepHeT; BiaaeTh NpUEMaAMU
KOHCIIEKTUPOBAaHHUSI TEKCTA, MPeoOpa3oBaHusl HHPOPMALIMKA U3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC TMCbMEHHBIC M KPATKHE YCTHBIE COOOIICHMS,
000011as UHPOPMAIUI0O U3 HECKOJBKHUX HCTOYHHKOB (PU3HMYECKOIO
COJICp)KaHHUS, B TOM YHCJIE MYOIMYHO TPEACTABISTH PE3YIbTATHI
MPOCKTHOW WJIM HCCIEAOBATCIIBCKON JCSITCIBHOCTH, TPH ATOM
IrPaMOTHO MCIIOJIb30BAaTh HM3YYECHHBIM NOHATUMHBIA anmapar Kypca
(bU3UKH, COTPOBOXKIATh BRICTYIUICHHUE MTPE3CHTAIINCH

1.20

MIPU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCICIOBAaHUMN (PU3MUECKUX
MPOLIECCOB pacIpeAeisiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU
C TIOCTAaBJICHHBIMHM 3aJlayaMy, CJICAUTHb 3a BBINOJHEHHEM ILIaHa
NEeWCTBUN B KOPPEKTUPOBATh €T0, aJIeKBATHO OIICHUBATh COOCTBEHHBIM
BKJIQJl B JEATEIBHOCTh TPYIIbI, BBICTPAUBaTh KOMMYHHKATHBHOE
B3aUMO/ICIICTBUE, MPOSBIISISI TOTOBHOCTD pa3peiiath KOHMIUKTHI

IIpoBepsieMbie 3JIEeMEHTbI COACPKAHUS

Kon Kon IIpoBepsieMble 371EMEHTBI COAEPKAHUS
pasznena | DdieMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHU

CTpoeHusl BemecTBa. Macca u pazmepsl MosieKyJl. ONbITHI,
IIOATBEPIKIAIOIIME OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU

6.2 Mopnenu TBEpJOTO, XKUAKOTO W Ta3000pa3HOTO COCTOSTHHM
BeniecTBa. Kpucrammueckue u amopgHbIe Tena

6.3 OObscCHEHHE CBOWCTB Tra3oB, JKUIKOCTEH W TBEPABIX Tell
Ha OCHOBE ITOJIOKEHUU MOJIEKYISIPHO-KMHETUYECKON TEOPUHU

6.4 CMmauuBaHue 1 KaIlMnJUIAPHBIC ABJICHUSA

6.5 TemnoBoe pacumpeHue u cxatue
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6.6 Temneparypa. CBsi3b  TeMmmeparypbl €O  CKOpPOCTBIO
TEILJIOBOTO JBUKEHUS YaCTHIL

6.7 Buyrtpennsisi sHeprusa. CrocoObl HW3MEHEHUsI BHYTpEHHEH
SHEPTUU: TEIIonepeaadya U COBEpIICHUE pabOThI

6.8 Bunsl Temionepeauu:  TEIUIONPOBOIHOCTh, KOHBEKITHS,
U3JTy4YCHUC

6.9 KommuecTBo TEIIIOTHL. Y IeTbHas TEIIOEMKOCTh BEIIECTBA

6.10 TeruooOMEH W TEIIOBOE  paBHOBECHE. Y PaBHCHHE

TEIJIOBOTO OajaHca

6.11 [InaBnenue u OTBCPACBAHHUC KPHUCTAJUIMYCCKUX BCIICCTB.
YI[GJII)Ha}I TCILIOTA IIITaBJICHUA

6.12 [Tapoo6pazoBanue u koHjeHcanusa. Mcnapenue. Kumenwue.
VYnenbHas  Temyora  napooOpa3oBaHMs.  3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT aTMOC(EPHOTO JaBICHHUS

6.13 BrnaxunocTs Bo3yxa

6.14 DHeprus TOIUIMBA. Y IeJIbHAS TEMIOTA CTOPaHUs

6.15 [Tpunuunel padotsl TermoBsix apurareneit KIIJ[ remmoBoro
aBuratens. TersoBple ABUTATENNd M 3allUTa OKPYXKAroIIen
cpensl

6.16 3aKOH COXpaHEHWS W TPEBPAIICHUS DHEPTHH B TEIUIOBBIX
nporueccax

6.17 [IpakTuueckue pabOTHI:
OnpITel MO OOHAPYKEHHUIO JEHCTBHUS CHJI MOJIEKYJISIPHOTO
OPUTSKEHUSI.
OnpIThl MO BBIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJH
WK caxapa.

OnpITel MO HAOIIOICHUIO TEIJIOBOTO PACIIMPEHUs] Ta3oB,
YKUJIKOCTEU U TBEPJIBIX TEI.

OrnpeneneHue gaBieHUs BO3yXa B OaJlJIOHE IIMpHUIIA.
OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  JAaBJICHUS
BO3JlyXa OT ero 00beMa U HarpeBaHUs WK OXJIKICHHUS.
[IpoBepka rUMOTE3bl JIMHEMHOW 3aBUCHUMOCTH  JUJIMHBI
CTOJOMKAa JKUAKOCTH B  TEPMOMETPUUYECKOM  TpyOKe
OT TEMIIEPATYPHI.

HaOmtonenue wu3MEHEHMsT BHYTPEHHEM OHHEpPruu Tela
B pe3yJbTaTe TeIIonepeaau U padboThl BHEITHUX CHUII.
UccnenoBanue siBIIeHHMs TEIUIOOOMEHA MPU CMEIIMBAHUM
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XOJIOAHOM U TOPSTYEN BOJBI.

OrnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOIOU
MIPU TEIJIOOOMEHE ¢ HArPEThIM METAJTUYECKUM ITUITUHPOM.
OnpeneneHue  yaenbHOM — TEMJIOEMKOCTH  BELIECTBA.
HccnenoBanue npoiecca HCHapeHusl.

OnpenenieHne OTHOCUTEILHON BIAQXKHOCTH BO3/1yXa.
Onpenenenne yaeabpHON TETUIOTHI TJIABJICHUS b1

6.18 dusnueckue SABJICHUS B NPUPOJE: IMOBEPXHOCTHOE
HaTSDKEHUE U KallWJUISIPHBIC SIBICHUS B IPUPOJIE, KPUCTAILIIBI
B npupone, usnydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, UHEsl, CHEra

6.19 TexHuueckue  yCTpoOMCTBa: KaMWUISIpbl,  IPUMEpPHI

WCIIOJB30BAaHUsA KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILUICHHS JIOMOB,
TUTPOMETPBI, TICUXPOMETP, MapoBasi TypOWHA, JBUraTeNb
BHYTPEHHETO CTOpaHus

OJIEKTPUUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DIiekTpu3anys Ten. JBa pona 3JIeKTPUUECKUX 3apsoB

7.2 BzaumopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kysona
(3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA 3apsHKEHHBIX TeEl
OT BEJIMYMHBI 3aPsI/I0B U PACCTOSHUS MEXTY TEJIAMH)

7.3 OnekTpuueckoe Tmone. HamnpspkeHHOCTh  3JIEKTPUYECKOTO
nons. [lpyHUMnO Cyneprno3suuuu  AJIEKTPUYECKUX  IOJICH
(Ha Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenun  snextpuueckux — 3apsgoB.  DIEMEHTapHBIN
anektpuueckuit 3apsn. Crpoenune aroma. IIpoBogHUKH
U TUBJIEKTPUKHU

7.5 3aKOH COXpAHEHUS JICKTPUUYECKOTO 3apsiaa

7.6 DIIEKTPUYECKUAN TOK. YcnoBus CYyILIECTBOBAHHUS
ANEKTPUUYECKOT0 TOKA. ICTOUHMKHU MOCTOSHHOTO TOKA

1.7 JIeHcTBUSL DJIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUI TOK B KUJKOCTSAX U razax

7.8 Onextpuueckass unenb. Cuna  TOKa.  DIJIEKTPUYECKOE
HaMnpsHKeHUE

7.9 ComnpoTuBiieHHE MOPOBOJIHUKA. YJEIbHOE COMNPOTHUBIICHHUE

BCIICCTBA
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7.10 3akoH Oma JJ1s1 ydacTKa Lenu

7.11 [locnenoBaTenbHOE M MapajulelIbHOE  COCIMHEHHE
IPOBOTHUKOB

7.12 PaboTa 1 MOIIIHOCTH 3NEKTPUUECKOTro ToKa. 3akoH J[>koys-
Jlenra

7.13 ONIEKTPUYECKUE [eNu U TOTPEOUTENn BIECKTPUUYECKOU
sHepruu B ObiTy. KOpoTKoe 3aMbIkaHue

7.14 [ToctossHHbIE MarHuThl. B3auMoAencTBME MOCTOSIHHBIX
MarHuTOB

7.15 MaruautHoe noje. MarHuTHoe 1moJie 3eMJId U €ro 3Ha4YCHHE
IUISL )KM3HHU Ha 3eMiie

7.16 OnbiT Dpcrena. MarHuTHOE TOJIE 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHre AMEKTPOMAarHUTOB B TEXHUKE

7.17 JlelicTBE MArHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
DNeKTpoJIBUraTelb TOCTOSHHOTO TOKa. lcrmonb3oBaHue
3JIEKTPOJIBUTaTENEH B TEXHUYECKUX YCTPOMCTBAxX
U Ha TPAHCIIOpPTE

7.18 Onbitel Dapanes. SIBiaeHuE 3JIEKTPOMArHUTHON WHIYKIIUH.
[IpaBuno Jlenna

7.19 Onextporeneparop. CrnocoObl MOTYYEHUs BIEKTPUYECKOU
SHEPTUU. IIEKTPOCTAHIIUU HA BO30OOHOBIISIEMBIX HCTOYHUKAX
SHEPTUU

7.20 [IpakTuueckue paboOTHI:

OnbITEl TT0 HAOMIOMCHUIO JJICKTPU3AIMH TEJl WHAYKIHCH
Y TIPH CONTPUKOCHOBCHHH.

HUccaenoBanue NEeUCTBUS BJIEKTPUYECKOTO OJIA
Ha TIPOBOJAHHUKHU U JUIJICKTPUKHU.

CbOopka u mpoBepka pPabOTBI JJICKTPUUECKOW IIEMHU
MOCTOSIHHOTO TOKa.

N3mepenue u perynupoBaHre CUJIbI TOKA.

N3mepenue u perynupoBaHne HAMPsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, HMIYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOpPa W HANPSDKEHUS
Ha pe3ucTope.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh JJIEKTPUUYECKOTO
COTPOTHBIJICHHUS] TPOBOAHMKA OT €ro JJIMHBI, TUIOIIAT!
MIOTIEPEYHOTO CEUCHHSI M MaTepHara.
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IIpoBepka npaBuia CII0KEHUS HaMNpsHKEHUN
MIPY MOCJIEI0BATEIBHOM COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBwna Mg CWIbl TOKA IPU NapauIeIbHOM
COEIMHEHUHU PE3UCTOPOB.

Omnpenenenue pabOThI AMEKTPUIECKOTO TOKA, HAYIIETO Yepes
pe3ucTop.

Onpenenenune MOIIHOCTH AJIEKTPUYECKOTO TOKa,
BBIJICTIIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, WAYIIETO 4YEpeE3
JIAMIIOYKY, OT HallPsDKEHUS Ha HEH.

Onpenenenue K11/ narpeBatensi.

HccnenoBanne MarHUTHOTO B3aMMOJECHMCTBHUSL MOCTOSHHBIX
MAarHuTOB.

N3ydyeHnrne MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB MPH UX
00bEIMHEHUU U Pa3JICTICHUU.

HUccnenoBanue EUCTBUS AIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.
OTMBITHI, JTIEMOHCTPUPYIOITHE 3aBUCUMOCTDH CUJIBI

B3aMMOJICUCTBUS KAaTYIIKA C TOKOM U MarHuTa OT CUJIbI TOKa
Y HaITPaBJICHUS TOKA B KaTYIIKE.

N3ydyenne neucTBUS MAarHUTHOTO TOJISI HAa MPOBOJHUK
C TOKOM.

KoncTpynpoBanue u nuzydeHue padoThl SJIEKTPOABUTATE]IS.
N3smepenue KII/] anekTpoaBurareibHON yCTAHOBKH.
OneIThl IO MCCIEIOBAHUIO SIBIICHUSL AJIEKTPOMArHUTHOU
VHIYKIUU: HCCIICIOBAHUEC U3MEHECHUN 3HAUYCHUS
Y HAPABJIEHUS] UHIYKIHOHHOTO TOKA

7.21 Pu3nUecKnue ABJICHUS B NMPUPOJE: IIEKTPUUECKUE SIBJICHUS
B arMocdepe, DIIEKTPUYECTBO JKMBBIX  OPraHHU3MOB,
MarHuTHOE 1noJje 3eMiIu, Apeid MoIr0CcoB, poJib MATHUTHOTO
NOJIs [T J)KU3HU Ha 3emJie, MOJISIPHOE CUSIHUE

7.22 TexHudeckne  yCTpPOWMCTBA:  BJIEKTPOCKOI,  aAMIEPMETP,

BOJIBTMCTpP, Ppe€oCTaTr, CUCTUYHK BHGKTqueCKOﬁ OHCPI'uu,

AJIEKTPOOCBETUTENBHbBIE npuOopHI, HarpeBaTelIbHbIe
AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUYECKUE
MPENOXPAHUTENHN,  JJIEKTPOMArHUT,  3JIEKTPOABUIATEIb

IMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA
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IIpoBepsieMble NpeaMeTHbIE Pe3yJbTAaThbl OCBOCHHMSI OCHOBHOH 00pa30BaTe/IbHOM

NPOrpamMMmblI

Kon
MIPOBEPSIEMOTO
pe3yabpTara

[TpoBepsiemble IpeIMETHBIC PE3YIbTATHl OCBOSHUSI OCHOBHOU
00pa3oBaTeIbHOIN MPOrpPaMMbl OCHOBHOTO OOIIETO 00pa30BaHHUS

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATHA

1.2

paziuyath SIBJICHHS 110 OIKUCAHUI0O HMX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OIMbBITOB, JAECMOHCTPUPYIOIIUX JaHHOE (HU3UUYECKOE
SIBJICHUE

1.3

pacno3HaBaTh IMPOSIBJICHHE H3YyYEHHBIX (U3WYECKHX  SBICHUUN
B OKPY’KaIOIIEM MUPE, B TOM YHCIIe PU3NYECKUE SIBJICHHS B IPUPO/IE,
IIPU 3TOM MEPEBOAUTH NPAKTUYECKYIO 33/7a4y B Y4EOHYIO, BBIICIAThH
CYLIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBICHUM

1.4

ONMCHIBATh H3y4YEHHBIE CBOWCTBA Tel W (DU3UYECCKUEC SIBIICHHSI,
UCTIONIB3YS (PU3WYECKHE BEIWYWHBI, TPH OMHCAHUM TPABHIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCIOJB3YEeMBIX  BEJIUYHH,
0003HAYCHUS U €AUHUIBI PU3NUECKUX BEITUYUH, HAXOIUTh (POPMYJIHI,
CBS3BIBAIONTUE JAHHYIO (PU3WYECKYI0 BEIMYHUHY C JIPYTUMH
BeTMYMHAMH, CTPOUTH TpadUKH  M3YYEHHBIX  3aBUCUMOCTEH
(U3UIECKUX BEITHMYHUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tell, (PU3UUECKUE SBJIICHUS U IPOIIECCHI,
UCIIONBb3Ysl HW3YYCHHBIC 3aKOHbI, MPU OSTOM JaBaTh CIIOBECHYIO
GbOpMyIMPOBKY 3aKOHa ¥ 3alUChIBaTh €r0 MaTeMaTHUYeCcKoe
BBIpAYKCHHUE

1.6

OOBSACHATH (PU3UYECKHE MPOIECChl M CBOMCTBA TN, B TOM YHUCIE
U B KOHTEKCTE CHUTyalluii MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh [IPUUMHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTH OOBICHEHHE
U3 2—3 JIOTMYECKUX LIaroB € MOMOIIBI0 2—3 M3yYEHHBIX CBOICTBa
bu3MYeCcKuX SBICHUN, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacyeTHble 3a7aud (OMHUpAIOIIUEcs Ha CcUcTeMy u3 2-3
ypaBHEHUI), WCIONB3ys] 3aKOHBI W  (OPMYJBI, CBSI3BIBAIOIIHEC
dbu3nYecKue BETWYMHBI: HA OCHOBE aHalW3a YCJIOBUSA 3aJa4d
3allUChIBATh ~ KpPaTKOE€  YCIOBHE,  BBISBISITH  HEAOCTAIOIIHE
Wwid W30BITOYHBIC JaHHBIE, BHIOMpPATh 3aKOHBI U  (OPMYIIBI,
HEOOXOAMMBIE ISl PEIICHUs, TPOBOAWTH PACUYETHl M OLEHUBAThH
PEATMCTUYHOCTD MOYYCHHOTO 3HAYCHHS (PU3NIECKON BEITMUMHBI
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1.8

pacno3HaBaTh MNPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIU
(bU3UYECKUX METOIOB, UCTIOIBL3YS OMMCAHNE UCCIICOBAHUS, BBIICISATh
MPOBEPSIEMOE TMPEJIIOI0KEHUE, OLECHUBATh MPABWIBHOCTH TMOPSIKA
MPOBEACHUSI HCCIEIOBAHMS, JEJIaTh BBIBOJbI, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUN U OTBITOB

1.9

OPOBOJAUTH  OMNBITBI 1O  HAOMIONEHUIO (PU3UYECKUX  SBIICHUI
WA PU3NIECKUX CBOMCTB TEJ: CAMOCTOSITEIbHO COOMPaTh YCTAHOBKY
13 N30BITOYHOIO Habopa 00OPYIOBAHHUS, ONTUCHIBATH X0/ OMbITA U €r0
pe3ynbTarhl, GOPMYITHPOBATH BHIBOABI

1.10

MPOBOJUTh TMPU HEOOXOAUMOCTH CEpPHUI0 TMPSMBIX HU3MEPEHH,
OTpesielisisi CpeHee 3HaueHue HU3MepseMOor BeTuduHbl ((OKycHOE
paccTosiHiEe coOuparoleid JIMH3bI), 000CHOBBIBAThH BHIOOp crocoda
U3MepeHus (M3MEPUTEIIBHOTO Mpubdopa)

1.11

MIPOBOJINTh HCCIICIOBAHWE 3aBUCUMOCTEH (DH3NUECKUX BEJIUYUH
C UCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUN: TNIAHUPOBATH UCCIENOBAHUE,
CaMOCTOSITETIbHO COOMpATh YCTAaHOBKY, (UKCHUPOBATH PE3YyJIbTAThI
MOJIY4YEHHON 3aBUCHUMOCTH (DU3NYECKUX BEJIWYMH B BUJEC TaOJHII
U rpauKOB, JIeJIaTh BHIBOJIBI 10 PE3yJibTaTaM MUCCIIETOBAHUS

1.12

MPOBOJIUTH  KOCBEHHBbIE  HU3MEpeHUs]  (PU3UYECKUX  BEJIMYMH:
MJIAaHUPOBATh U3MEPEHUS, COOMPATH IKCIEPUMEHTAIBHYIO YCTAaHOBKY
M BBINOJHATh W3MEPEHMS, CleAysd NPEAI0KEHHOW WHCTPYKIHUH,
BBIUHCIISITh 3HAYEHHE BEJIWYMHBI W AHAIM3UPOBATH IMOJYYCHHBIC
pe3yJIbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnogaTh  MpaBWiIa TEXHUKH  O€30MAaCHOCTH Mpu  padote
C J1abopaTOPHBIM 000PYI0OBAHUEM

1.14

paszuyaTh OCHOBHBIE NMPHU3HAKU HM3YUYEHHBIX (PU3UUECKUX MOJEINEH:
MaTepHalibHas TOYKa, aDCOTIOTHO TBEPAOE TEI0, TOUCUHBIN HCTOUYHUK
CBETa, Jy4, TOHKAs JIMH34, IJIaHETapHAas MOJENb aTOMa, HyKJIOHHAas
MOJIEJIb AaTOMHOTO s11pa

1.15

XapaKkTepU30BaTh MPUHIUIBI JCHCTBUS HM3yYEHHBIX MPUOOpOB
U TEXHUYECKHX YCTPOWCTB C OMOPOM HA MX OMMCAHUS, HCIOJIb3Ys
3HaHMS O CBOMCTBaX (PU3MYECKUX SBICHUHA UM HEOOXOIUMBIE
(duznyecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl W CXEMATHYHBIC PHCYHKH HW3y4YCHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEITbHBIX npuOOpoB
Y TEXHOJIOTHUYECKUX MPOIECCOB MPH PEUICHUU YUCOHO-TIPAKTHUCCKUX
3aj1a4, ONTUYECKUE CXEMbI JUIsl TIOCTPOCHHUS N300paKeHUI B TUIOCKOM
3epKajie U coOMparoIiei JInH3e
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1.17

OPUBOAUTH TpPUMEPbl (HAXOAUTh HMHPOPMALMIO O IpHUMEpax)
MPAKTHYECKOT0 UCTIOIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEAHEBHOMN
KU3HU s o0ecrieueHns 6€30MacHOCTH MpH 0OpallieHHH ¢ prudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMH,  COXPAaHEHUS  3J0pPOBbSA
U COOJIOJEHUS HOPM HKOJIOTMYECKOTO MOBEACHHS B OKpPYXKaroLIEh

cpene

1.18

OCYIIECTBIIATh TOUCK WH(pOpMAIUU (PU3NIECKOTO COECPIKAHMSI B CETH
WNuTepHer, caMOCTOATENbHO (QOpMyIHpysl TIOMCKOBBIM  3ampoc,
HAaXOOUTh NYyTH  ONPEAEIEHUS  JOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpMAIIMU HAa OCHOBE HMMEIONIUXCS 3HAHUM U JOTOJHUTEIbHBIX
VICTOYHHUKOB

1.19

UCIOJIb30BaTh MpPU  BBINOJHEHWHM YYEOHBIX 3aJaHUl HAy4HO-
NOMYJISIPHYIO JIUTEPATYPY (PU3HUECKOTO COJEpKaHMs, CIIPABOYHBIE
MaTepualibl, pecypcbl ceth VIHTepHeT; BIaAeTb MNpUEMaAMHU
KOHCIIEKTUPOBAHUSI TEKCTA, MpeoOpa3oBaHusl HHPOPMALIMKA U3 OJHOMN
3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbBIE MHCbMEHHBIE U YCTHBIE COOOLIEHUS
Ha OCHOBE MH(pOpPMALMK U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO
COJEepXaHusl, MyOJUYHO MPEACTABIATh pPE3YyJIbTaThl MPOECKTHOU
WM WCCIIENOBATEIbCKONM  ACATEIBbHOCTH, IPU 3TOM I'PaMOTHO
WCITOJIb30BATh U3YUYEHHBIN MOHATUINHBIN anmnapaTr u3y4acMoro pasziena
GU3MKM M CONPOBOXKAATh BBICTYIJICHHE MPE3EHTAlMel C ydeToMm
0COOCHHOCTEN ayIUTOPUM CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCICIOBAHUN (PU3MUECKUX
MIPOIIECCOB pacIpeAc/sIiTh 00S3aHHOCTH B TPYIINIE B COOTBETCTBUH
C TIOCTABJICHHBIMHM 3aJlayaMHy, CJICAUTHh 34 BBINOJHEHHEM ILIaHA
NEeWCTBUN M KOPPEKTUPOBATh €T0, aJICKBATHO OLICHUBATh COOCTBEHHBIM
BKJaJ B JAEATEIBHOCTH TPYIIbI, BBICTPAUBATH KOMMYHUKATHUBHOE

B3aMMO/ICHCTBUE, TPOSIBIISISI TOTOBHOCTD pa3peliaTh KOH(INKTHI

IIpoBepsieMble 3JIeMEHTBI COACPKAHUS

Kon Kon [IpoBepsieMble 2IEMEHTHI CONEPKAHNS
paszena | ndieMeHTa
8 MEXAHUYECKUE ABJIEHUA
8.1 Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema
oTcYeTa
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8.2 OTHOCHUTENBEHOCTh MEXAHUUECKOTO JIBHXKECHHUS

8.3 PaBHOMEpHOE MPSMONTMHENHOE TBUKEHUE

8.4 HepaBHomepHoe mnpsiMonuHeliHOe JBmkeHHE. CpenHss
U MIHOBEHHAs CKOpPOCTb Tejla TP HEPAaBHOMEPHOM
JIBUYKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE IBUKECHUE

8.6 CBob6oanoe naaenue. OnbiTel ["anumes

8.7 PaBHOMepHOE ABMKEHUE IO OKpYKHOCTHU. lepuon u yacrota
oOpareHus. Jlunelinas u yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBFHOE YCKOPEHUE

8.8 [TepBriit 3akoH HproToHa

8.9 Bropoii 3akor HeroTona

8.10 Tpertnii 3akon HeroToHA

8.11 [TpyuHIMD Cynepno3uuu CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: Cuia TPEHUS CKOJIbKEHUS, CUIJIa TPEHHSI TTOKOS,
JPYTHE BUIBI TPCHUS

8.14 Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE
CBOOOIHOTO MaJICHU

8.15 JBmxkenue mianer Bokpyr Connma. Ilepas kocMmuueckas
cKopocTh. HeBecoMOCTh 1 meperpy3ku

8.16 PaBHOBecne maTepuasibHONW TOUYKH. AOCONIOTHO TBEPAOE
TEJO

8.17 PaBHOBecne TBepmoro Tema € 3aKPEIUICHHOW  OCBIO
BpaiieHusi. MomeHT cuiibl. LIeHTp TsixecTn

8.18 Nmnynsc Tena. U3menenne umiynsca. IMImynsc cHitbt

8.19 3aKOH COXpaHEHUsI UMITYJIbca

8.20 PeakTuBHOE IBHKEHUE

8.21 Mexannueckas paboTa U1 MOIITHOCTh

8.22 Pabota cun Tspkectu, ynpyroctd, TpeHus. CBs3b SHEPrHH
U paboTHI

8.23 IToreHumanpHast 3HEPrUsl TENA, HOJHATOrO HAJl IOBEPXHOCTHIO

3emitn
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8.24

HOTGHHI/IaJIBHaH OHCPIUA CcXKaTou IMPY>XHUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUH

8.26

3aKoH COXpaHCHUA MEXaHUYECKOM OHCPIUHU

8.27

[IpakTideckue pabOTHI:

OmnpeneneHne cpeiaHel CKOPOCTH CKOJBXKEHUs Opycka
WUIA IBVMOKCHHSI IIAPUKA 110 HAKIIOHHON TUTOCKOCTH.
Omnpenenenue YCKOpPeHHs Telda MpU PaBHOYCKOPEHHOM
JIBUKCHUH 110 HAKIIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHU

OpU  PaBHOYCKOPEHHOM  JIBJKEHUM 0e3  HaydaJbHOU
CKOPOCTH.

[IpoBepka THUMOTE3B: €CAM TPU  PABHOYCKOPEHHOM
IBMKEHUH 0€3 Ha4adIbHOW CKOPOCTH ITyTH OTHOCSATCS KakK Psi
HEYETHBIX YHCEI, TO COOTBETCTBYIOIHME MPOMEXKYTKU
BPEMEHU OJIMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHS CKOJIBKCHHS
OT CHJIbI HOPMAJIBHOTO J1aBJICHUS.

Omnpenenenue Kk03hHUIIMEHTA TPEHUS CKOTBKCHUS.
Ornpenenenue )KECTKOCTH NPYKUHBI.

Onpenenenne pabOThI CHIIBI TPEHHUS TPU PABHOMEPHOM
JBUKEHUH TeJa O TOPU30HTAIBLHON MOBEPXHOCTH.
Onpenenenue pabOThl CHIJIBI  YIPYroCTH MpPU THOABEME
rpy3a C HCIOJb30BAHUEM HEMOJBUKHOTO U TOIBUKHOTO
0JI0KOB

8.28

dusuueckue SBICHUS B npupoac: IMPUIIMBbBI W OTJIMBEIL,
ABHKCHHC IIJIAHCT Conneunon CUCTCMbI, PCAKTUBHOC
JABHIJKCHUC KMBBIX OPTaHHU3MOB

8.29

TexHuueckue YCTPOWCTBA: CIUJIOMETD, JaTYUKHA
IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHNYECKUE KOJIEBAHMA Y BOJIHBI

9.1 Konebarensnoe pnBwkenne. OCHOBHBIE XapaKTEPUCTUKHU
KoJIeOaHuil: epruo, 4acToTa, aMIUIUTyaa

9.2 MareMaTtnyeckuii U NMpYyKUHHBIM MasaTHUKU. [IpeBpaiienue
SHEPTUH MPHU KOIeOATETHHOM JBUKEHUH

9.3 3aryxatouie  KosiebaHus. BpIHyXIeHHbIE  KoOJeOaHUS.

Pe3onanc
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9.4 Mexanudeckue BoJiHBL. CBOMCTBA MEXaHUYECKHX BOJIH.
[IpononpHpie ¥ TOMEpeYHbIE BOJHBL. J[JTMHA  BOJIHBI
U CKOPOCTh €€ pacmpocTpaHeHHs. MexXaHW4YecKue BOJIHBI
B TBEPJIOM TeJje, CEHCMUYECKIE BOJIHbI

9.5 3ByK. [ pOMKOCTb 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Nudpa3Byk u yiabTpa3ByK

9.7 [TpakTudeckue pabOThI:
Omnpenenenue  4acToThl W M[EpUoAa  KoJieOaHHIA
MaTeMaTHYECKOTr0 MasiTHUKA.
Omnpenenenue 4acTOThl U MEpUOJIA KOJIEOaHUNH MPYKUHHOIO
MasiTHUKA
HccnenoBanue  3aBUCHUMOCTH — Mepuojia  KoyieOaHMit
HOJIBEIIICHHOTO K HUTH I'py3a OT JUIMHBI HUTH.
HccnenoBanue  3aBUCUMOCTH — Iepuoja  KoyieOaHMit
NPYKHHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH nepuoa Kosie0aHui
rpy3a, TIOJBEIMIEHHOTO K HHUTH, OT Macchl TIpy3a
M J)KECTKOCTH MPY>KUHBL. I3Mepenne yCKopeHusi CBOOOTHOTO
najieHus

9.8 @duznyueckue SBICHUS B MPUPOAE: BOCHPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSCEHHE, CEUCMHUYECKHUE  BOJIHBI,
I[yHaMH, 3X0

9.9 Texnuueckue  ycTpoicTBa:  HDXOJOT,  HCIOJIb30BaHUE

yJIbTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMATHUTHOE TIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DNEKTPOMarHuTHOE TOJie. DJIEKTPOMArHWTHBIC BOJHBI.
CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH

10.2 [IIxana 3IeKTPOMAarHUTHBIX BOJIH

10.3 OnekTpoMaruuTHas npupoja ceta. CKOpPOCTh  CBeTa.
BousiHOBBIE CBONICTBA CBETA

10.4 [IpakTuueckue pabOTHI:
N3ydyeHne CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOILBIO
MOOMIBLHOTO TenedoHa

10.5 duznyeckue SBICHUS B MPUPOE: OHMOJIOTHUECKOE AeCTBHE

BUJIUMOTO,  yJIbTPAQHUOJIETOBOTO U  PEHTIE€HOBCKOI'O
V3Iy4YEHUN
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10.6 Texauueckue yCTpOWCTBA: HCIIOJIb30BaHUE

AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
11 CBETOBBIE ABJIEHUA

11.1 JlyueBast mojienb cBera. IcTOUHUKHU cBEeTa

11.2 [IpssmonurHEHOE pacnpOCTPAHEHHUE CBETA

11.3 Otpaxxenue cBera. [1nockoe 3epkano. 3aKkoH OTpakKeHUsI CBETa

11.4 [Ipenomnenue cBera. 3akoH mnpenomieHus cseta. [lonHoe
BHYTPCHHEE OTPAKCHUE CBETA

11.5 JInnza. Xopa mydeit B TMH3E

11.6 OnTtuyeckas  cuctemMa  (oroammapara,  MHUKpPOCKOIA
1 TeJIeCKOoma

11.7 I'maz  kak  omnTHYeckass  CHUCTEMa. bauzopykocTh
U JaJIbHO30PKOCTh

11.8 Paznoxxenne Oemoro cBera B crnekTp. OmnbiTel HbroTOHA.
CrnoxeHue CrieKTpalbHbIX 11BETOB. [{ucnepcus cera

11.9 [IpakTuueckue paboOTHI:
HccnenoBanne 3aBUCMMOCTH yIla OTPAXEHUSI CBETOBOTO
Jdy4a OT yrjia majeHusl.
N3yuenne  xapakTepUCTHUK  HM300paKeHUs  MpeaMeTa
B TJIOCKOM 3€pKaJie.
WccnenoBanue 3aBUCHMOCTH yTJia TIPEIOMIICHUSI CBETOBOTO
Jdyd4a OT yrjia maJeHusl Ha TPAHUIIE «BO3AYX — CTEKIIO».
[Tonyuenue n300pa’keHUI ¢ TOMOIIBIO COOMPAFOIIICH JTMH3HI.
Omnpenenenue (POKYCHOTO PACCTOSHUS M ONTHYCCKOW CHIIBI
coOMparoIIeHt JTUH3HI.
OMnBITHI TTO Pa3IOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITEl 10  BOCHPUATHIO I[BETA TIPEIMETOB TIPH  HX
HAOJTFOICHUH Yepe3 1BETOBBIE (DUIIbTPHI

11.10 ®dusnyeckue BIeHUs B mpupoe: 3aTMeHusa CoiHia u JIyHsl,
I[BETa TeJ, ONTHUYECKUE sBJieHHus B arMocdepe (1BeT HeOa,
pedpakuus, pagyra, MUPaX)

11.11 TexHu4eckrue yCcTpOMCTBA: OYKH, MEPHUCKOI, (oToarmapar,
ONTHUYECKUE CBETOBO/IbI

12 KBAHTOBbBIE ABJIEHU A

12.1 OmneiTel Pezepdopaa u nanerapHas mMojaenb atoma. Mojienb

aroma bopa
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12.2

HcenyckaHne © MoOIVIONIEHWE CBeTa aTroMoM. KBaHTEHL
JInHenyaTtsle CIIEKTPHI

12.3

PannoaktuBHOCTH. Anb(a-, 6eTa- ¥ raMMa-u3JIydeHUs

12.4

Ctpoenune atoMHoro sigpa. HykioHHass Mojielib aTOMHOIO
sapa. U3oTorbl

12.5

PannoaktuBHbie mpeBpamieHus. llepuon mosypacmana
ATOMHBIX SiIep

12.6

AnepHble  peakuuu. 3aKOHBI COXPAHEHHUSA  3apsAOBOTO
Y MacCOBOT'0O YHCEI

12.7

3Hepm;1 CBA3M ATOMHBIX AJCP. CBs13b MacChl U 9HCPIHUH

12.8

Peakuuu cunte3a u geneHust sgep. VICTOUHUKH 3HEpruu
CouHIIa ¥ 3Be3]

12.9

SAnepnas sHepreTuka. J[eicTBHE paAMOAKTUBHBIX U3Ty4YECHAN
Ha KUBBIE OPTAHU3MBI

12.10

[IpakTrueckue padOTHI:

HaGmronenne  CIUIOMIHBIX HW  JIMHEWYAaTBhIX  CHEKTPOB
U3ITy4YCHUSI.

HccnenoBaHnue TpPEeKOB: HW3MEPEHHE SHEPruu  YaCTHULIBI
10 TOPMO3HOMY TTyTH (110 (hoTOTrpadusim).

N3mepenue paanoakTUBHOTO (poHA

12.11

@dusnueckue  SABJICHUS B IIPUPOAE:  €CTECTBEHHBIU
PaAMOaKTUBHBIA (POH, KOCMUYECKHE JTyYd, PaJMOAKTUBHOE
U3JTyYEHHE MIPUPOAHBIX MHHEPAJIOB, NEUCTBUE
PaIMOaKTUBHBIX U3TyYEHUN HA OPTaHU3M YEJI0BEKa

12.12

TexHuuyeckre yCTpOMCTBA: CIEKTPOCKOI, UHIWBUYaJIbHbBIN
I03UMETp, Kamepa BuinbcoHa
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MNEPEYEHDb (KOJJU®PUKATOP) PACIOPEJIEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOU MPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3SOBAHMS U DJIEMEHTOB COJIEPKAHUS 11O ®U3UKE

Jl7is TpoBeeHUsT OCHOBHOTO TOCYIApCTBEHHOTO JK3aMeHa Mo (u3uke (manee —
OI'D no ¢uszuke) ucnoabzyeTcs nepedeHb (KoAU(PUKATOp) MpoBepsieMbIX TpeOOBaHUMA
K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMBbl OCHOBHOTO OOIIETO
00pa30BaHUA U AIIEMEHTOB COACPKAHUSI.

IIposepsiembie Ha OI'D no ¢pusuke TpedOBAHUA K pPe3yJIbTATAM OCBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBbI OCHOBHOI0 0011€r0 00pa30oBaHUSA

Kon [TpoBepsiemble TpeOOBaHUSA K IPEIMETHBIM pe3yJibTaTaM 0a30BOro
IIPOBEPSIEMOT0 YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
TpeOOBaHMUS OCHOBHOTO 00111ero oopazoanust Ha ocHoBe @I'OC
1 [Tonnmanue ponu GU3MKU B HAYYHON KapTUHE MUPA;

c(hOpMUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOH CBSI3U
Y TI03HABACMOCTH SBJICHUH TPUPOJIBI, O POJIA SKCIIEPUMEHTA B (DU3HUKE,
0 CUCTEMOO00Opa3yIolel poiau PU3NKY B Pa3BUTUN €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 3BOJTIONNU (PU3NIECKUX 3HAHUN U UX POJIH
B IICJIOCTHOW €CTECTBEHHOHAYYHOH KapTHHE MHpa, O BKIJIAJIE
POCCHICKUX W 3apyOeKHBIX YYCHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
OOBSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MHpA, Pa3BUTHE TEXHUKHU
Y TEXHOJIOTUI

2 3HaHUs O BUAAX Marepuu (BEIIECTBO U TOJE), O ABHKEHUH Kak
croco0e CyIlecTBOBaHUSI MaTEpUH, 00 AaTOMHO-MOJIEKYJIIPHOM TeOpHUH
CTPOCHHSI BEIIECTBA, O (U3MUECKOW CYIIHOCTU SIBJICHHUN TPUPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHHME Pa3INyaTh SBJICHUS 10 ONKUCAHUIO X XAPAaKTEPHBIX CBOWCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (U3HUECKOe
SIBJICHUE;

yYMEHHE pacrno3HaBaTh MPOSIBICHUE U3YUEHHBIX (PU3NUYECKUX SBIICHUIM
B OKpYXKaloOlllEM MHpE, BBbIAENsAS HX CYLIECTBEHHBbIE CBOWMCTBA
(mpu3HaKyM)

3 Bilanenne ocHOBamMu NOHATUHWHOIO almapara U CUMBOJHAYECKOTO
A3bIKa (DU3UKU U UCIIOIB30BAHNE UX JUIS PEIICHUS YU€OHBIX 3a/a4;
YMEHHE XapaKTepHu30BaTh CBOICTBA Tel, (U3NYECKUE SIBICHUS
U TPOLECCHl, UCHOIB3Ys (yHAAMEHTaIbHBIE M SMIUPUUYECKHUE
3aKOHBI
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YMeHne onuchIBaTh U3y4YeHHbIE CBOMCTBA Te U (PU3NYECKUE SBICHUS,
UCIIONB3Ys (PU3NUECKUE BEIIMUUHBI

Bianenue oOCHOBaMM METOJOB HAyYHOTO IIO3HAHUS C y4YETOM
coOuIro1eHus TipaBUil 0€30IIaCHOTO TPyAa:

HaOmoeHNe (U3NYECKUX SBJICHUH: YMEHHE CaMOCTOSITEIBHO
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY M3 JaHHOro Habopa
00OpyAOBaHMSI IO MHCTPYKIIMH, OMKUCHIBATh XOJI ONBITA U 3allMCHIBATh
€ro pe3yJbTaThl, (POPMYIUPOBATH BHIBOJIBI;

IIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEITUUHH:
YMEHHE IUIaHUPOBATH W3MEPEHHs, CaMOCTOSTEIIbHO COOMpAaTh
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY MO HWHCTPYKIUHU, BBIYUCIAThH
3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IIOJYYEHHBIE pPE3YJIbTaThI
C YYETOM 33JaHHOM MMOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECJOKHBIX  SKCIEPUMEHTAIBHBIX  MCCIIEIOBAHMIA;
CaMOCTOSITENILHO ~ COOMpaTh  JKCIEPUMEHTAIbHYIO  YCTaHOBKY
U TPOBOJUTH HCCIEAOBAaHUE 1O HWHCTPYKIUH, MPEACTABIATH
MOJIYYEHHBIE 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHUJAE TaOJIMII
U TpapuKOB, YYHUTHIBATh MOTPEIIHOCTH, Je€JaTb BBIBOABI IO
pe3ynbTaTaM MCCIIeJOBaHUS

[lonumMaHue  XapakTepHbIX  CBOMCTB  (DU3MYECKUX  MOJENEn
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPAOE TEI0, MOJEIU CTPOCHUS
ra3oB, JKHUIKOCTEH M TBEPABIX TEN, IUIAHETapHas MOJENbh aToMa,
HYKJIOHHasi MOJIellb aTOMHOTO Spa) W YMEHHE NPHUMEHITh UX
JUTsl OOBSICHEHUST (PU3NYECKUX TPOLIECCOB

YMeHne oObICHATh (PU3MYECKHEe MPOLECChl U CBOMCTBA TEN, B TOM
YUCIE€ M B KOHTEKCTE€ CHUTyallMd NPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJISATH MPUUYUHHO-CIEICTBEHHbBIE CBS3U
U CTPOUTH OOBICHEHHE C OTIOPOM Ha M3YUEHHBIE CBOMCTBA (DU3UUECKUX
ABJICHUH, (DU3NUYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIETTU

YMeHue pemarb pacyeTHble 3amauu (Ha Oaze 2—3 ypaBHEHHUN),
UCIOJIb3YSd 3aKOHbI U (QOpPMyJbl, CBSI3bIBAIOIIME (PU3UYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBATh KpPAaTKOE YCJIOBHUE 3a/layH,
BBIIBJISITh HEJOCTAIOIIME JaHHBIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE VISl €€ PelIeHHs, UCTIOIb30BaTh CIIPABOYHBIEC JaHHbIC,
IPOBOJIUTh PacueTbl M OLEHUBATh PEATUCTUYHOCTb IOJYyYEHHOTO
3HaYeHUs] PU3NUECKON BEIMYUHBI, YMEHUE OINPEAEIATh Pa3MEPHOCTh
bu3znyecKoil BENUYMHBI, TOTYYECHHON NIPU PEIICHUH 3aa4u

YMeHue XapakTepu3oBaTh NPUHLMUIIBI JEUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM uHCJe OBITOBBIX MPHUOOPOB, U MPOMBIIIJICHHBIX
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TEXHOJIOTUYECKUX IIPOLIECCOB I10 UX OIMCAHMIO, UCIOJb3Ysl 3HAHUSA
O CBOMCTBax (U3NYECKUX SBICHUN M HEOOXOIUMBbIC (HHU3HUECKUE
3aKOHOMEPHOCTHU

10

YMeHue  ucCnoiap30BaTh 3HAaHMA O  (DU3MUECKUX  SBJICHUAX
B TOBCEAHEBHOM JKM3HM i1  oOecmedeHus  Oe30MacHOCTH
npu oO0pameHuu ¢ OBITOBBIMH NPUOOpaMU M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAaHEHHS 3J0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO0 TOBEACHHUS B OKpYXKAaIOLIEH cpeae; MOHWMaHue
HEOOXOJIMMOCTH TPUMEHEHUSI TOCTHKEHHM (U3HKUM U TEXHOJIOTUU
JUI PallMOHAJIBHOTO IPUPOOTIONIb30BAHMS

11

OneIT noucka, NpeoOpa3oBaHUs MU MNPEACTaBICHUS HHPOpMaLUU
($U3NYeCKOro CoOJEp)KaHusl C HUCIHOJb30BaHUEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHIA;

YMEHHE OLEHUBATh JOCTOBEPHOCTh IMOJYYEHHOW HWH(MOpMAIUU
Ha OCHOBE MMEIOIIMXCS 3HAHUH U JOMOJHUTEIbHBIX UCTOYHUKOB;
YMEHHE UCIOJIB30BaTh MPH BBINOJIHEHUU y4EOHBIX 3aJjaHUM Hay4YHO-
HOMYJIAPHYIO JIUTEPATYpPy (PU3NYECKOrO COJAEpKaHUs, CIPaBOUYHBIE
MaTepHalibl, pecypcebl cetd HTepHeT;

BJIaJicHHEe 0a30BbIMM HaBBIKAMU MpeoOpa3oBaHusi HHGPOPMALMU
Y3 OJHOM 3HAKOBOM CHCTEMBI B JpPYIyl0; YMEHHME CO3/1aBaTh
COOCTBEHHbIE TIMCbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uH(GOpPMaLIMU U3 HECKOJIBKUX UCTOYHHUKOB

IlepedeHb 3J1eMEHTOB coJep:xaHus, npoBepsieMbIX HA OI'D o pusuke

Kon [IpoBepsieMbll DJIEMEHT COAEPKAHUS
1 MEXAHNYECKUE SABJIEHUA
1.1 Mexanunueckoe JABWKeHHE. MarepuanbHas Touka. (Cucrema oOTcyerta.
OTHOCUTENBHOCTD JIBUKEHHUS
1.2 PaBHOMepHOE M HepaBHOMepHOeE ABMxeHHe. Cpeansst ckopoctb. Dopmyna
JUISl BBIYACIIEHUSI CPETHEW CKOPOCTH:
S
t
1.3 | PaBHOMepHOE NPSIMOJIMHEHHOE JBM)KEHHE. 3aBUCUMOCTh KOOPJIMHATHI Teja
OT BPEMEHU B CITy4a€ pABHOMEPHOTO MPSMOJIUHEWHOTO IBUKEHUS:
X(t) = Xo + Wt.
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I'padukn 3aBUCMMOCTH OT BpEMEHM Ul MPOEKIMH CKOPOCTHU, MPOEKIUU
IIEPEMEILICHNS, IIyTH, KOOPAMHATHI IPU PABHOMEPHOM IPSMOJIUHEUHOM
JBWKCHUHU

1.4 | 3aBUCUMOCTb KOOpPJMHATHI TeJla OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO

MPSIMOJIMHEWHOTO JIBHYKCHUS :
tZ
X(t) =X, +v,t+a, -—.
2
DopMyITBI AT MPOCKITUN TTePEMEIICHUS, TTPOSKITUN CKOPOCTH M TIPOSKIIHH
YCKOPEHHS TIPU PAaBHOYCKOPEHHOM TIPSMOJIMHEHHOM JABHKCHUU:
t2

Sx(t):VOX't+ax 'E’
v, (t)=v, +a, -t
ax(t) = const,
Vax? — Vi = 22,8 x
['padyiku 3aBUCHMOCTH OT BPEMEHHM JIA MPOEKIIMHU YCKOPEHHSI, TPOCKIIUH
CKOPOCTH, TPOEKIIUU TEPEMEIIECHUs, KOOPIAUHATHI MPU PAaBHOYCKOPEHHOM
TPSIMOJIMHEHHOM JIBUKCHUHU

1.5 Cpobonnoe nagenue. Gopmyiibl, OMKUCHIBAONIME CBOOOIHOE TAJIEHUE Tea
10 BEPTUKAJHU (JIBIXKEHHE TEJIa BHU3 WM BBEPX OTHOCUTEILHO MMOBEPXHOCTH
3emumn). ['padmku 3aBHCHMOCTH OT BPEMEHH ISl MPOCKIINU yCKOPCHWSI,
MPOCKIIMM CKOPOCTH W KOOPAWHATHI TIPH CBOOOAHOM TMAJCHUM Teja
10 BEPTHUKAIIN

1.6 | CkopocTh paBHOMEPHOTO NBI)KCHHS Tela MO OKpY>KHOCTH. Hampamienwue

CKOPOCTH.
dopmyna 11 BEIYUCIACHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH M TIEPHO.T
oOpaleHus:

2t R
V = —
T

[lenTpocTpemuTensHOE ycKopeHHe. HampaBieHne 1eHTpOCTPEMHUTENHEHOTO
yckopeHusi. @opmyiia AJis BEIUUCICHUSI YCKOPEHHUS:

Ay = —.
R

dopmyna, CBSI3bIBAIONIAs IEPUOJ] U YACTOTY OOpAILICHHUS:
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1
V==
T
1.7 | Macca. [InmotHocTh BemecTBa. GopMya Jjisi BBIYUCIECHUS IJIOTHOCTH:
o= m
) Vv
1.8 | Cuna — BekropHas puznueckas BenuunHa. CIoxKeHUE CHUIT
1.9 SBnenue nnepuuu. [lepsoii 3akoH HeroToHA
1.10 | Bropoii 3akon HeroToHa:
F=m-a.
CoHanpaBIEHHOCTh BEKTOpa YCKOPEHHMS Tela U  BEKTOpa  CHUJIbL,
JNEHUCTBYIOIIEH Ha TENO
1.11 | BzaumogeiictBue Ten. Tperuit 3akon HelotoHa:
M . _
-1 == E—)Z
1.12 | Tpenue mokos u TpeHUE CKOJbkKeHUs. DopMyia NIl BEIYUCICHUS MOJTYJIS
CHJIBI TPEHUS CKOJIbKCHUS
FTp = l'l . N
1.13 | dedpopmammst tena. Yopyrue u Heynpyrue aedopmainui. 3aKoH YIpyrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TATOTeHHE. 3aKOH BCEMUPHOTO TITOTEHUS:
1
F=G- TZ
Cuna TsxecTH. Y CKOpeHrne cBOOOHOrO MaieHusl.
dopmyna It BBIMUCIECHUS CHITBI TSDKECTH BOJM3U MTOBEPXHOCTH 3EMITH:
F=mg.
JlBmxenne tutaner BOkpyr Comnma. IlepBas kocMuueckass CKOPOCTb.
HesecomocTts u nieperpysku
1.15 | Ummynsc Tena — BeKTOpHasl hu3udecKas BeJIMUMHA.

p=mv

HMMIynec CHCTEMBI TEIL.
N3menenne nmnyinbca. MITysce cumsl
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1.16 -

3aKoH COXpPaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CHUCTCMBI TCJI:

p =m,v, +m,v, = const.

PeaxtuBHOE nBUXEHIE

1.17

Mexanudeckast padbota. @opmyna Juisi BBIYMCICHUS PaOOThI CUIIBIL:

A = Fscosa.

Mexanngyeckass MOIITHOCTE:

N= 2
t

1.18

Kunernueckas u IMOTCHIWAJIbHAA SHCPI'H:.
q)OpMYJ'Ia JJIA BBIYMCIICHU L KHUHETUYECKOMN OHCPIUHU:

mv?
Ex = —.

Teopema 0 KHHETUYECKON SHEPTHUU.

CDopMyJIa JJIA1 BBIYHUCIICHUA HOTGHHHEUIBHOﬁ OHCPIUM TCJa, IMOJHATOrO Haxd

3emien:

E, = mgh

1.19

MexaHn4eckasi SHEpTrHUs:

E = Ex +E,.

3aKOH COXpaHEHHs MEXaHWYecKoll »sHeprun. QPopmyna s
COXPAHEHUSI MEXAaHUUYECKON SHEPTUH B OTCYTCTBUE CUJI TPEHUS:

3aKOHa

E = const.

[IpeBpamieHne MEXaHUYECKOW SHEPTUHN NPY HATUYNU CHUJIBI TPEHUS

1.20

IIpocThie MeXxaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prruar. MoMeHT CHIIBIL;

M = Fl.

YcnoBue paBHOBECHS phlyara:

M+ Mo+ ...=0.

[ToaBY>XHBINA M HETTOABUKHBIA OJIOKH.

A‘IOJ’IC3H21}I

KIIJ] mpoCThIX MEXaHU3MOB, 1= &

3aTpadyeHHast
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1.21

JlaBiieHue TBEpIOro Tela.
dopmyna A1 BBIYMCICHUS JABICHUS TBEPAOTO TEA:

p:E
S.

JaBnenue raza. AtmocepHoe JaBlCHUE.
['mapocTaTrdeckoe AaBlieHNE BHYTPH KUIKOCTH.
dopmyna TSt BBIMUCIICHUS JaBJICHUS BHYTPH JKUTKOCTH:

P =pgh+ Paru

1.22

3akoH [lackans. ['mapaBnuuecknii mpece

1.23

3akoH Apxumena. dopmyna s ONPEACTCHHUS BBITAIKWBAIOIIEH CHJIBI,
JEHCTBYIOIIEN HA TENO, MOTPYKEHHOE B )KUIKOCTh WJIH Ta3:

FApx_ = ng

Ycnosue nnaBanus Tena. [1naBanue CYAO0B U BO3AYXOILNTABAHHC

1.24

Mexannueckue KkoJsieOaHus. AMIUIUTYAA, TEPUOJ M YacTOoTa KoJieOaHUM.

dopmya, CBI3BIBAIOIIAS YACTOTY U TIEpHOA Konebanmit: V==

T

1.25

MaremaTnyeckuii M TPYKWHHBIA MasTHUKU. lIpeBpamienue sHeprum
IpU KOJIEOATEIbHOM JIBUKEHUU

1.26

3aryxatouie konebdanus. BeiHyxneHHble koneOanus. Pezonanc

1.27

Mexanunueckue BOiHBI. [IpoaosibHBIE U ONIEPEYHBIE BOIHBI. [[JIMHA BOJIHBI
Y CKOPOCTh PaCIPOCTPAHECHUS BOJIHBI:

A=v-T

1.28

3ByK. ' poMKOCTB 1 BpICOTa 3ByKa. OTpa)keHne 3ByKOBOW BOJIHBI HA TPAHUIIE
nByx cpena. UHpa3Byk U yibTpa3Byk

1.29

[IpakTrueckue padOThI

W3mepenne cpemHeil MIOTHOCTH BEIIEeCTBA; apXUMEIOBOM CHJIBI; KECTKOCTH
NpYXUHBL; K03 PHUIMEeHTa TPEHHUST CKOJIbKEHUS; pAOOTHI CUITBI TPEHUS, CHUITBI
YIPYTOCTH; CPEAHEN CKOPOCTH JIBIKEHUS OpycKa 10 HAKIIOHHOU TIOCKOCTH;
YCKOpeHUsi OpycKa NpH JBHKEHUH MO HAKJIOHHOW IJIOCKOCTH; YaCTOTHI
U Tmepuoaa KojeOaHWH MaTEeMaTHMYECKOTO MasiTHHKA; 4acTOThl M MEepHoja
KOJNIeOaHU TMPYXUHHOTO MAasTHHKA; MOMEHTa CWJIbl, JEWCTBYIOIIETO
Ha pblyar; padoTbl CUJIbl YINPYTOCTH MpPH MOABEME Ipy3a C MOMOIIBIO
HETMOJBM)XHOTO 0JI0Ka; palbOThl CHJIBI YNPYTOCTH TMPU MOJAbEME Tpy3a
C TIOMOIIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CHIIBI OT 00beMa MOTrpyKEHHOU
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YacTH Tejla U OT IJIOTHOCTH >KUJKOCTH; HE3aBUCHUMOCTHU BBHITAJIKMBAIOIIEH
CUJIbI OT MAaccChl Teja; CUJIbI TPEHHUS! CKOJIBKEHHUS OT CHUJIbI HOPMaJIbHOTO
JABJICHUST W OT pOJia MOBEPXHOCTH; CWJIbl YNPYrOCTH, BO3HUKAIOLIEH
B MIPY)KWHE, OT CTeNeHu AedopMaIuy MPYy>KUHBI; YCKOpEeHHs OpycKa OT yria
HAKJIOHA HaNpaBJISIONICH; Tmepuoma (4acToThl) KOJICOAHWA HHUTSIHOTO
MasTHUKA OT JJUHBI HUTHU; MEpHOJa KoJeOaHWM MPY>KUHHOTO MasTHHUKA
OT MAacchl Tpy3a M KECTKOCTU MPYKHUHBI, UCCIEIOBAaHUE HE3aBHUCHUMOCTU
neproja KoeOaHuii HUTSTHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka ycrnoBUs paBHOBECHUS pbhlUara

1.30

duznyeckue SBJICHUS B mpupoac: MpUMCpPbl ABHKCHHA C PA3IINYHBIMHA
CKOpOCTsIMHU B )KUBOM U HEKHBOU Impuponc, IIGﬁCTBHG CUJIBI TPCHHUA
B IIpUpOAC U TCXHHUKC, IMPHUIIMBbI U OTJIMUBLI, IBUXCHHUC IJIAHCT ConHeunou
CUCTCMBI, PCAKTHBHOC JABHM)KCHHC JKHBBIX OPI'aHU3MOB, pbl4ald B TCIIC
YCJIOBCKA, BIINSIHHUC aTMOC(bepHOFO JaBJICHUS Ha YKMBOU OpraHu3M, IIJIaBaHUC
pBI6, BOCIIPHUATHUC 3BYKOB JKHBOTHBIMH, 3CMIICTPACCHUC, CEHCMHYECKHE
BOJIHBI, IYHAMH, 3XO

1.31

TexHuueckue yCcTpOWCTBA: CIHUIAOMETP, NATYUKHU TOJOKEHHUS, PACCTOSHUS
U YCKOPEHHS, AUHAMOMETp, MOIIIMITHUKH, PAKEThl, pblYar, MOJBMXHBIN
W HETMOJBIWKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, IMPOCTHIC MEXaHU3MBI
B ObITy, cooOmjaromuecsi COCylIbl, YCTPOMCTBO  BOJOINPOBO/A,
TUAPABIMYECKUA TIPECC, MAHOMETP, OapoMeTp, BBICOTOMEp, IMOPIITHEBOU
HAcCOC, apeoMeTp, DXOJOT, WCIOJb30BAHUE yIbTpPa3Byka B  OBITY
U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU CTPOEHUS
BelecTBa. Mojenu TBEpIOTo, >KUIKOTO M Ta3000pa3HOTO COCTOSHUMN
BenecTBa. Kpucrammueckne u aMmopgHbIe TeIa

2.2

JlBmkenne dyacTui] BemecTBa. CBsA3b CKOPOCTH JBWIKCHHUS YaCTHI]
c Temrnepatypoil. bpoyHoBckoe nBmkenue, muddysus

2.3

CmauuBaHue U KalmNJUIAPHBIC ABJICHUA

2.4

TeruioBoe pacliMpeHue U CKaTHUE

2.5

TeruioBoe paBHOBECHE

2.6

Buytpennss sneprus. Pabota u termsonepenadya Kak cocoObl U3MEHEHHs
BHYTPEHHEN dHEPIUU

2.7

BI/I,Z[BI TCIIonepeaadmn: TCIIOMpPOBOJHOCTb, KOHBCKIUSA, U3JIYUCHUC

2.8

HanCBaHI/Ie H OXJTaXIACHHUC TCII. KonnyecTBO TEMIOTHI. VY nenvHas
TCIINIOEMKOCTD:
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Q=cm(t; —t1)
2.9 | 3aKkoH COXpaHEHHMs PHEPTUU B TEIJIOBBIX Mpoleccax. Y paBHEHHE TEIOBOTO
Oananca:
Qi+ Q2+..=0
2.10 | Hcnmapenue u koHneHcanus. V3MeHeHne BHYTPEHHEH YHEPTUH B MPOIIECCE
UCIIapeHnss W KOHJeHcaluu. KureHwe XUIKOCTH. YenbHas TEemioTa
napooOpa3oBaHUS:
L=
m
2.11 | BraxxHOCTB BO3MyXa
2.12 |IInaBmenme W KpucTaymsanus. l3MeHeHHe BHYTpEHHEW HHEPTHH
IIPY MJIABJIEHUHU U KPUCTAJUIM3ALUU. Y AeJIbHAS TEIUIOTA IJIABJICHUS:
=2
m
2.13 | BuyTpeHHss SHEprus CropaHusi TOIUIMBA. YAENbHAs TEIJIOTa CropaHus
TOIUINBA:
q = —
m
2.14 | [Tpunnumsl paboTs! TerioBbix asurarenei. KI1Jl remmoBoro aBuraress
2.15 | IlpakTudeckue padOThI
W3mepeHne  yAENbHOM  TEIUIOEMKOCTH  METAJUIMYECKOro  LUJIUHAPA;
KOJMYECTBA TEIUIOTHI, ITOJYYEHHOIO BOJOM KOMHATHOM TeMIeEpaTypbl
(GuKCHpOBaHHON Macchl, B KOTOPYIO ONYUIEH HarpeThlii LUIUHJD;
KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArPEThIM LUIMHAPOM, MTOCIE OITYyCKAHUS
€ro B BOJy KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTH BO3/IyXa;
yEJIbHOM TEIUIOTHI IJIABJICHUS JIbJA.
HccnenoBanre u3MeHeHUs] TEMIEPATYPbl BOABI MIPU PA3NUYHBIX YCIOBHSIX;
SBJICHUS TEIUIOOOMEHA MpPU CMEIIMBAHMM XOJOJHOM W Tropsyell BOIbI;
npoliecca ucrapeHus
2.16 |®usuyeckue SABJIEHUSA B  NOPUPOJE: TOBEPXHOCTHOE  HATSDKCHUE
U KalWUISIpHbIC SBJICHUSI B MPUPOJE, KPUCTAIUIBI B MPUPOJE, U3ITyUCHHE
ConHna, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHEesl, CHera
2.17 | Texnuyeckue YyCTpOMCTBAa: KamWUISIPbl, MPUMEPHl  HCIOJb30BAHUS

KPHUCTAJUIOB, WUJIKOCTHBIA TEPMOMETP, IATUYMK TEMIIEPATYpPbl, TEPMOC,
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CUCTEMA OTOINICHUA AOMOB, TUI'POMCTPHI, IICUXPOMCTp, IIapOoBada Typ6HHa,
ABUTATCJIb BHYTPCHHCTO CrOpaHust

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

BJIGKTpI/ISaHI/IH TCII. I[Ba BHAA SJICKTPUYICCKUX 3apsAa10B

3.2

B3aumonelictBre 3apsskeHHbIX Teql. 3akoH Kynona

3.3

3aKOH COXpaHEHUS EKTPUIECKOTO 3apsiia

3.4

Onektpuueckoe mose. HampsokeHHOCTh 3nekTpudeckoro moss. [lpuHoummn
CYIEPIIO3ULIUU dJIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YpPOBHE)

3.5

Hocutenun »snekrpuyeckux 3apsaaoB. JleiCTBUE 3IEKTPUUYECKOTO MOJI
Ha JIEKTpUUecKHe 3apsiabl. [[pOBOJHUKH U TUAIEKTPUKH

3.6

[1OCTOSTHHBIN JJIEKTPUYECKHM TOK. JlelcTBUsA 3nekTpudyeckoro toka. Cuma
Toka. Hanpsixenue.

=4
t

U:é
q

3.7

3J’I€KTpI/I‘-IeCKOG COIIPOTHUBJICHHC. YnenbHOE QJIICKTPHUYCCKOC COIIPOTHUBIICHUC!

R=2l
S

3.8

3akoH Oma JJ1s1 y4acTKa dJIEKTPUUYECKON ST

R

3.9

[TocnenoBaTenbHOE COSTUHEHUE TTIPOBOTHUKORB:

lh=hU=U1+ U2, R=R1+ Ra.
HapaﬂﬂeHBHOG COCAMHCHNEC ITPOBOAHHUKOB PABHOI'O COIIPOTHUBIICHUSA:

U1=U2;|:|1+|2;R:%-

CMmemaHHbBIC COCANMHCHM IIPOBOAHHUKOB

3.10

Pabora n MOIIHOCTB 3JICKTPHUYCCKOT'O TOKA.

A=U-I-t;,P=U"I

3.11

3akoH [[xoynsa-Jlenua:

Q=|2'R't
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3.12 | OnwiT Dpcrega. MarauTHoe 1ojie IPsIMOTO MPOBOJHUKA ¢ TOKOM. JImHUM
MarHUTHOW WHIYKIIAN

3.13 |MaruutHoe moJyie MOCTOSIHHOTO MarHuTa. B3aumojeicTBHE MOCTOSIHHBIX
MarHuTOB

3.14 | JleiicTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM

3.15 | Ompitel @apanes. SABnenue snekTpoMarHuTHON nHAyKuuu. [IpaBuio Jlenna

3.16 | IIpakTuueckue paboOThI
W3mepenne 5SIEKTPUYECKOTO COMPOTUBICHHS] PE3UCTOPA; MOIIHOCTU
AIIEKTPUYECKOTO TOKA; paOOTHI AJIEKTPUUECKOTO TOKA.

HccrnenoBanre 3aBHCHUMOCTH CHIIBI TOKA, BO3HHUKAIOIIETO B MPOBOJHUKE
(pe3ucTophl, JIaMIlOYKa), OT HAmpsOHKEHUS Ha KOHIAX MPOBOJHHUKA;
3aBHUCHMOCTH COTPOTHBIICHUS OT [JIMHBI TPOBOJHHUKA, TUIOMIATNA €ro
MIOTIEPEYHOTO CEYCHHUSI M YACTBHOTO COMPOTHBIICHUS.

[TpoBepka npaBuia JUTSE AIEKTPUUYECKOTO HaIPSKEHUS
IpU TOCJIEIOBATEIBHOM COEIWHEHUU MPOBOJHHUKOB; TpaBUJIa JIJISi CHJIBI
AJIIEKTPUYECKOTO TOKa TMpPH NapajyIeIbHOM COEIUHEHUU IPOBOJHUKOB
(pe3ucTopsl U JaMIOuKa)

3.17 | ®usnueckue SBJICHUA B MPUPOJIE: DJICKTPUUECKUE SIBIICHUS B atMocdepe,
AJIEKTPUYECTBO KUBBIX OpPraHW3MOB, MAarHUTHOE TOJie 3eMJu, Ipeud
MOJIFOCOB, POJIb MAarHUTHOTO TIONIS JJIsSi JKU3HU Ha 3emiie, MOJIIPHOE
CUSTHUC

3.18 | TexHuueckue ycTpOWCTBA: DIEKTPOCKOII, aMIIEPMETP, BOJIBTMETpP, PEOCTaT,
CUETYMK DJIEKTPUYECKOW HHEPruH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPHOOPHI (npumepsr), AIEKTPUYECKHUE
MPEIOXPAHUTENH, AIEKTPOMATHUT, SJIECKTPOJBUTATENH MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 | DnexrpomarautHeie BoHBI. [1Ikana 31eKTPOMAarHUTHBIX BOJTH

3.20 |JlyueBas mozensb cBeta. [IpsmonuHeliHOe pacpocTpaHEeHHE CBETa

3.21 | 3axon orpaxxkenus cera. [lmockoe 3epkaio

3.22 | IIpenomiieHue cBeTa. 3aKOH MPEIIOMIICHHS CBETa

3.23 | lucnepcus cBeTa

3.24 |Jlunza. Xox nydedr B juH3e. DOKYyCHOE paccTosiHUE JUH3bL. OnTuyeckas
CHUJIA JIMH3BI:

D=1/F
3.25 |I'na3 kak ontuueckas cucrema. OnTuyeckue mpuoopsI
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3.26

[TpakTrueckue paboOThI

W3mepenne onTu4ecKon CHITbl COOMpAroIei TUH3bI; (POKYCHOTO pacCTOSTHUS
cobuparomieil JUH3BI (MO CBOMCTBY paBEHCTBA pa3MEpoOB MpeaMeTa
U W300paKeHWs, Korja TpeaMeT paclojioKeH B JBOWHOM (okyce),
MOKA3aTess MPEJIOMIIEHUS CTEKJIA.

HccnenoBanue CBOMCTBA HW300pa)K€HMs, IMOJIYYEHHOIO C IOMOIBIO
cOOMparoLIeH JTUH3bl; U3MEHEHNUS (POKYCHOTO PACCTOSIHUA JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJa MPEJIOMJIEHUS CBETOBOTO Jiyda OT YIJia NaJeHUs
Ha TPaHULIE «BO3AYX — CTEKJIO»

3.27

@usnueckue sABICHUSA B npupoje: 3atmeHus CosHua u JIyHbI, 11BeTa Te,
onTUYECKHE sIBJICHUS B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)

3.28

TexHuueckne yCTpPOWCTBA: OYKH, IMEPUCKOMN, (OoToarmapar, ONTHUYECKUE
CBETOBOJIBI

KBAHTOBbBIE ABJIEHWA

4.1

PanmnoaktuBHOCTh. Anbda-, Oera-, ramMma-uziaydeHus. Peakiuu anbda-
u Oera-pacmajaa

4.2

Omnwitel Pezepdopna mo paccesnuro anbda-dactuil. [lnanerapnas mopaenb
aToMa

4.3

CocraB atomHOro siapa. M3oronsl

4.4

[lepuon nmomypacnaza aTOMHBIX SIAEP

4.5

SnepHsle peakuyy. 3aKOHBI COXPAHEHUS 3apsI0BOrO U MacCOBOTO YUCE

4.6

®duznyeckue SBICHUS B NPUPOJAE: €CTECTBEHHBIM pPaJMOAaKTHBHBIA (HOH,
KOCMHUYECKHE JIy4d, PAJUOAKTHUBHOE HW3IIyYCHUE NPUPOIHBIX MHHEPAJIOB,
JEWCTBUE PATMOAKTUBHBIX M3JIyYEHUN HA OPTaHU3M YEJIOBEKA

4.7

TexHuueckre YyCTpPOWCTBA: CHEKTPOCKOIl, WHIAWBUAYAJIBHBIM JTO3UMETD,
Kamepa BunbcoHa, siepHas sHepreTuka
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