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CocraBnena B cootBeTcTBuM ¢ DenepanbHoil pabouelt mporpaMmoii o yueOHOMY MpeAMETY

«DPusukay»

CocTaBuTENb: YUUTEIIHh (bI/ISI/IKI/I

YyeOHUuKH:

Astop: A.B. Ilepblkus

HaunmenoBanune: «Pu3zuka» 7 xiaacc, 8 kiace, 9 Kiaacc

WznatensctBo, roxa: «llpocsemenue», 2023 roa (mast 7-9 kimaccoB 00pazoBaTeIbHBIX

OpTraHu3aIlHii)
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MHHOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHMSA COCTAaBJI€HA Ha
OCHOBE TOJIOKEHWU W TpeOOBaHWN K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenpHONM mporpammel, mnpejactaBieHHbIx B PI'OC OO0, a Takke ¢ ydé€roMm
(dbenepanpHON pabodueil mporpamMmbl BocnuTaHus W KoHuenuuu mnpemnojgaBaHus y4eOHOTO
npenmMera «Duznkay.

Conepxanue  mporpaMmbl 1Mo (U3MKE  HampaBleHO  Ha  (opMupoBaHUe
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYaroIIMXCS W OpraHu3aluio Hu3ydeHus (usmku Ha
NesITeIbHOCTHOM ocHoBe. B mporpamme mo (u3uke y4uTBHIBAIOTCS BO3MOYKHOCTH Y4€OHOTO
npeamera B peanusanuu Tpeboanuit PI'OC OOO Kk mniIaHUPYEMbIM JHUYHOCTHBIM H
METanmpeIMEeTHbIM  pe3yJbTaTaM  OOy4eHHs, a  TaKkKe  MEeXIpPEeIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMUs.

[Iporpamma mo (u3MKe ycTaHAaBIUBAeT paclpejaeieHue yueOHOro Marepuana IO rojam
oOydenust (1o Kiaccam), NpeajaracT MPUMEPHYIO TIIOCIEAOBATEILHOCTh H3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTHUKE pa3BUTHUA MPEAMETHOTO COJEpKaHus U Y4u€Te BO3PACTHBIX
O0COOCHHOCTEH 00yJarommxcsl.

[Tporpamma no ¢usuke pa3padboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOM MOMOIIH YUUTEIIO
B CO3/1aHUU pabouel MPOrpaMMBbl 10 y4eOHOMY MPEIMETY .

duznka SBISIETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEJIMETOB,
MOCKOJIbKY (PM3WYECKUE 3aKOHBI JIE)KAT B OCHOBE IMPOLIECCOB U SIBICHUN, U3YyYaeMbIX XUMUEH,
Ouosiorueit, actpoHoMueil 1 ¢puznueckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, MpeAocTaBiseT HauOosiee siCHble 00paslibl MPUMEHEHHUsT HAydyHOro MeToja
MO3HAHUS, TO €CTh CII0Co0a MOTyYeHHsI JOCTOBEPHBIX 3HaHUI 0 MUpe.

OpHa W3 INIaBHBIX 3a]a4 (pU3M4eckoro oOpa3oBaHUS B CTPYKType 00Iiero oOpa3zoBaHUs
COCTOMT B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPAMOTHOCTH U HUHTEpeca K Hayke Yy
oOyyJaronuxcsi.

N3yyenne ¢usukun Ha 0a30BOM YpOBHE TMpeArojaraeT OBJIAJEHUE CIEAYIOINUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMHU €CTECTBEHHO-HAy4YHYIO I'PaMOTHOCTb:

HAYYHO OOBSCHATH SIBIICHUS,

OLICHHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIIEJIOBAHNUS;

UHTEPIIPETUPOBATD JTaHHbBIE U UCIIOJIb30BaTh Hay4HbIe JI0Ka3aTenbCTBa
JUISL TIOJTy4EHHUS BBIBOJIOBY.

Ilenn wm3ydenus (U3MKM Ha ypOBHE OCHOBHOTO OOIEro oOpa30BaHUsS OIpeNeNeHbl B
Konuenmuun npenoaaBanusi yueOHoro npeamera «Pu3nka» B 00pa30BaTeIbHBIX OpraHU3aIUIX
Poccuiickoit ®enepanuu, pealn3ylOMUX OCHOBHBIE 00II€00pa3oBaTeiIbHble IMPOrPaMMBI,
yTBepkIEHHOU pemenreM Komnermn MunnctepctBa npocsemeHusi Poccuiickoit denepanuu
(npotoko:n ot 3 gexadps 2019 r. Ne [1K-4BH).

lenn wsydyenuss (u3MKU: TpUOOpPETEHHE HWHTEpeca M CTPEMIICHUS OO0yd4aroumxcs K

HAayYHOMY U3yYEHHUIO
NPUPOJBI, PAa3BUTHE MX HWHTEIUIEKTyaJlbHBIX M TBOPYECKMX CHOCOOHOCTEH; pa3BUTHE

MIPE/ICTAaBICHUI O HAYYHOM METO/Ie MO3HaHus U (OpPMUPOBAHKE
HCCIIEZIOBATENIbCKOTO OTHOIICHUST K OKPYJKAIOIIUM SIBICHUAM; (OPMHUpPOBAHHE HAYYHOTO

MHPOBO33PEHUS KaK pe3yibTaTta U3y4eHUs OCHOB
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CTpOCHHSI MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (U3UKH; (POPMHUpPOBAHUE MPEACTABICHUN O
ponu (GU3MKHK IS Pa3BUTHS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTUH; pa3BHUTHE
MIPEJICTABICHUIA O BO3MOXKHBIX cepax Oymaymied npodeccHoOHAIBHON NesSTEIIEHOCTH, CBA3aHHON
¢ GU3MKOH, MOJArOTOBKA K AalbHEHIIEeMy O0OyUEHUIO B ’TOM HalpaBlICHUU.

JlocTukeHue S3THUX Leneld mnporpaMmbl M0 (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ecreunBaeTCs pellieHUEM CIIECAYIOUINX 3a/1a4:
npruoOpeTeHne 3HaHuH O IMCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHUYECKHUX,

TCIUIOBBIX, OJJICKTPUYCCKUX, MAIHUTHBIX W KBAHTOBBLIX SBJICHUAX; an06peTeHHe yMeHI/Iﬁ
OITNCBIBATH U OOBACHATH (I)I/I3I/I‘ICCKI/IG SABJICHUS

C UCIIOJIb30BAHUECM IMOJTYYCHHBIX 3H3HHI>1; OCBOCHHUEC MCTOJ0OB PCUHICHUA HpOCTGfILHPIX paC‘-IéTHBIX
3aaa4 ¢ UCIIO0JIb30BAHUEM

(u3HYeCKUX MOJIENIeH, TBOPUCCKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 3a/1a4; Pa3BUTHEC YMCHHU
HAOMIOIaTh TPUPOJHBIC SBICHUS ¥  BBIMONHATH OMBITH, JIabopaTopHbIe pPabOTBHI U
AKCIIEPUMEHTAIILHBIC UCCIICIOBAHMS C WCIOJIL30BAHUEM H3MEPUTEIBHBIX MPUOOPOB; OCBOCHUE
npuéMoB paboThl ¢ wuHGpOpMaIKeld (UINIECKOTO COIEp)KaHMs, BKJIOYas HHPOpPMAaIUO O
COBPEMEHHBIX JOCTH)KCHHSIX (U3MKH, aHaIN3 W KPUTHYECKOE OlEHWBaHWE WH(OpPMAIUY;
3HAKOMCTBO cO chepamu mpoPeCCHOHATHLHOMN IEATEIILHOCTH, CBSI3aHHBIMU

C (U3MKOH, W COBPEMECHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMHU Ha JOCTIDKEHUSX (pu3mdeckoi
HAYKH.

Ha wm3ydenne ¢usuku (6a30BBIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henento), B 8 kimacce — 102 gacos (2 vaca
B Heneno), B 9 kimacce — 102 gaca (3 gaca B Hezelio).

[IpennaraemMslii B mporpaMMe 1o (u3uKe nepeyeHb J1a00paTOPHBIX pabOT U OMBITOB HOCUT
pPEKOMEH/IaTeIbHBIA XapaKTep, YYHTEIh JIeJacT BBIOOP MPOBEACHHS JIA0OPATOPHBIX paboOT
OTIBITOB C y4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YyJarOIIUXCs, CIIUCKA SKCTIEPUMEHTATBHBIX
3aJJaHHi, TIPE/ITIaraeMbIX B PaMKax OCHOBHOTO T'OCYTapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.

COIEPKAHUE OBYYEHUA

7 KIIACC Pazgeu 1. @®u3nka 1 e€ poJib B IO3HAHUM OKPYKAIOLIEro MUpa
®dusuka — HayKa o npupoae. SABieHus npupoipl. PU3NUYECKUE SBICHUS:

MEXaHUYECKUE, TEeIUIOBbIE, JIEKTPUUECKNE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenW4MHBL. M3mepenue Qusnueckux BenuuuH. Pusznyeckue npuOOPHI.
[TorpentnocTs 3MepeHnit MexayHapoiHas cucTeMa eMHUILI.

Kak duzuka u Ipyrue €CTECTBEHHBIE HayKH1 U3y4aroT IIpUpoaY.
EcrecTBeHHO-HAayuHBIi METOJl IO3HAHMA: HAOJIOJEHHE, ITOCTAaHOBKAa HAy4YHOTO BOIPOCA,
BBIJIBU)KCHUE THIIOTE3, SKCIEPUMEHT [0 NPOBEPKE THUIOTE3, OOBSICHEHHE HaOII01aeMOro
spreHust. Onucanue GU3NUECKUX SBJICHUN C MOMOIIBIO MOJICIIEH.

Jlemoncmpayuu

MexaHI/I‘-IGCKI/Ie, TCIUIOBBIC, SJICKTPUYCCKUC, MAIrHUTHBIC, CBCTOBLIC SIBJICHUS.
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®usnyeckne TpuUOOPH W TIpoIenypa NPSMBIX HM3MEPEHHH aHAJIOTOBBIM M IH(POBHIM
puOOpOM.

Jlabopamopmvie pabomul u onvimol

Onpenenenne HEeHbl JEJIEHUS MIKaJIbl U3MEPUTEIBHOIO ITpHOOopa.

W3mepenune pacCTOSAHUM.

W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Teja.

Ompezenenne pa3MepoB MaJbIX TEJ.

N3mepenue TemmepaTypbl P IOMOIIM SKMJIKOCTHOIO TEPMOMETpa U JaTyuKa
TEMIEPATYPBI.

IIpoBenenue wucciaenoBaHus IO MPOBEPKE THMIIOTE3bl: JAJIbHOCTh MOJETAa IIAPUKA,
MyIIEHHOTO TOPU30HTAIbHO, TEM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3zgea 2. [lepBoHayasibHbIE CBEIEeHUSI 0 CTPOCHUM BellecTBa

CtpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHL, JIOKA3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILECTBA.

JIBrxeHnune dactull BemectBa. CBsS3b CKOPOCTH JIBMXKEHHMSI YacTUL[ C TEMIIEpaTypoil.
BpoyHoBckoe nBmwkenue, nuddysus. B3awmmoneicTBHE YacTHIl BEMISCTBA: NPUTSHKECHUE H
OTTaJIKUBAHUE.

ArperatHble COCTOSIHMSI ~ BEIIECTBA: CTPOECHHUE Ta30B, JKUJIKOCTEM M  TBEPABIX
(kpucTauIMyecKkux) Tel. B3anmMocBS3b MeXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M MX aTOMHO-MOJICKYJIIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSHUN
BO/IbI.

Jlemoncmpayuu

HaGrotenne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6monenue quddysum.

HaOmonenue siBieHUN, OOBSICHSIOMUXCS TPUTSDKCHUEM WM OTTAIKHBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopmvie pabomul u onvimol
OreHka TuaMeTpa aToMa METOJIOM PsIIOB (C UCTONIb30BaHUEM (hoTorpaduii).
OMnBITHI 110 HAOJIIOICHUIO TETUIOBOT'O PACHITUPEHHUS Ta30B.

OnEBITH IO O6H8py>K€HI/IIO ﬂeﬁCTBHH CHUJI MOJICKYJIAPHOI'O IIPUTAXKCHHA.

Pa3nen 3. /IBu:keHUe U B3auMojeiicTBHE TeJl

Mexanuyeckoe ABuxkeHUE. PaBHOMepHOE 1 HEpaBHOMEpHOE BMXeHUE. CKOPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBM)KEHUH. Pacdér myTu U BpeMEeHU ABUKEHUS.

SBneHue wHepuuu. 3aKOH HHepUMH. B3aumoneicTBHe Tel Kak MpUYMHA H3MEHEHHS
CKOpOCTH JBM)KEHHUsA Tesl. Macca kak Mepa MHEpTHOCTH Tena. [lnmotHocth BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJ B €IMHUIIE 00bEMA BEIIIECTBA.

Cunma Kak xapakTepuCTHMKa B3auMmozeicTBus ten. Cunma ynpyrocth M 3akoH ['yka.
N3mepenue cumbpl ¢ MOMOIIBIO JMHAMOMETpA. SIBIeHUE TATOTeHUss W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux miaHerax. Bec tema. HeBecomocTh. CrokeHue Cuil, HalpaBiIEHHBIX IO
onHou mipsimoit. PaBHozeiicTBytomas cui. Cuna Tpenus. TpeHue CKOJMbXKEHUS U TPEHUE TTOKOS.
Tpenue B IpUpoie U TEXHUKE.
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Jlemoncmpayuu
HaGmronenne MexaHun4ecKoro JBMKEHUS Tea.
N3mepenne cKopoCcTH IPSIMOITMHEHHOTO JIBHKCHUS.
Habmronenue siBieHUs! HHEPLIUU.
Haburoienne n3MeHeHus: CKOPOCTH NP B3aUMOJICHCTBUU TEll.
CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TEI.

CrnosxeHue cuil, HalpaBJICHHbBIX 110 OJJHON MPSIMOH.

JlabopamopHvle pabomul u onvimol

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHHUS (IIapuKa B JKUIKOCTH, MOJEIU
3JEKTPUUYECKOTO aBTOMOOUJISL U TaK Jlajiee).

OmnpeneneHue cpeiHell CKOPOCTH CKOJBKEHUS Opycka WIM IIApUKa IO HAKIOHHOM
IUIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPIOTO TENA.

OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsHKeHHUs (aedopManuu) MNPYKUHBI OT
IIPUJIOKEHHOHN CHUIIBL.

OmnbIThl, 1€MOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHsI CKOJIBXKEHHMsI OT Beca Teja U
XapakTepa COIPUKACarOIINXCs IOBEPXHOCTEN.

Pasnen 4. /laBieHue TBEpPABIX TeJl, KUAKOCTEH U Ta30B

Hasnenue. CiocoObl yMEHBIIICHUS U YBEJIMUCHUS J1aBiieHus. J(aBieHue rasa. 3aBUCUMOCTh
JaBJIeHUs Tra3a oT 00béma, Temnepartypsl. [lepenaya gaBieHus TBEPABIMU TelaMU, KUAKOCTIMHU
u razamu. 3akoH Ilackansg. [IlHeBMaTHyeckue MalMHbl. 3aBUCUMOCTb JIABJICHUS KUJIKOCTU OT
rryounbel.  ['mapocratudeckuit  mapagokc. CooOmiaronuecss  cocynbl.  ['mapaBimueckue
MEXaHU3MBI.

Atmocdepa 3emuin u armocdepHoe naBieHue. [IpUunHBI CylecTBOBaHMS BO3AYLIHON
o6onoukn 3emau. Onwir Toppuuennmu. M3mepenne arMochepHOTO AaBiCHHUS. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. I[lpubopsl ans wu3MepeHus
aTMoc(epHOTro JaBJICHHS.

JlelicTBHE KUJIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3myxornaBanue.

Jlemoncmpayuu

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATyPBhI.

[lepenava naBieHUs KUIKOCTHIO M Ta30M.

Coobmaromuecst Cocyabl.

I'mppaBnuueckuii mpecc.

[IposiBnenue necTBUs aTMOCHEPHOTO JTaBICHHUS.

3aBHCHMOCTD BBITAIKHBAIOIIEH CHIIBI OT 00b&Ma MOTPYKEHHON YacTH Tela U IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIbI BECY BBITECHEHHON KUIAKOCTH.

VYcnoBue m1aBaHus Tel: IJIaBaHUE WITH MOrpyKEHUC TCJI B 3aBUCUMOCTH OT COOTHOIICHUA
IUIOTHOCTEH Tejia 1 KHUOKOCTH.
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Jlabopamopuvie pabomul u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
YacTH TeJIa.

OrnpenenieHne BbITAIKUBAIOUIEH CUIIbI, ICUCTBYIOIIEH Ha TEO, MOTPYKEHHOE B JKUJIKOCTbD.

[IpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOMIEH CHJIbI, JEHCTBYIOLIECH HA TEJIO B KUIKOCTH,
OT MAaccChbl Teja.

OnbITHL, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD BBITAJKUBAIOLIEH CUJIBL, IEUCTBYIOIIECH Ha TEJIO
B JKUJKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTH T€Ja M OT IJIOTHOCTH KUIAKOCTH.

KonctpyupoBanune apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKU U ONpeAesieHHe eé
Irpy30I10ABbEMHOCTH.

Pazgen 5. Padora m MomHocTh. DHeprusi MexaHuueckas

pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, 070K, HaKJIOHHAsI IIOCKOCTh. [IpaBuiio paBHOBecus pblyara.
[Ipumenenune mpaBuia paBHOBECUs pbluara K OJOKy. «3omoToe mpaBuioy Mexanuku. KITJ
MPOCTHIX MeXaHU3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas 3Heprus. Kunernueckas v noteHuanbHaas sHeprus. [Ipespainenre oqHOro
BH/Ia MEXAHUYECKON PHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jlemoncmpayuu

IIpuMepsl IPOCTBIX MEXAHU3MOB.

JlabopamopHvie pabomol u onvimol

Omnpenenenne pabOTBl CHIIBI TPEHHUS TPU PABHOMEPHOM JIBIDKCHHM Teja 1o
TOPU30HTAIILHON IIOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.
N3mepenune KII/] HakIOHHO MIIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpPAaHCHUA MEXaHUYECKOMH OHCPIUH.

8 KJIACC Pa3zneu 6. TensioBbie siBJIeHUS

OCHOBHBIE TOJIOKEHUSI MOJIEKYISPHO-KMHETHUECKON TEOpUU CTPOEHMS BellecTa. Macca
U pasMepbl aroMOB U MOJEKyJd. OMBIThl, MOATBEPXKAAIONINE OCHOBHBIC IOJOXKEHUS
MOJIEKYJISIPHO-KMHETHUECKOU TEOPHH.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucrannuueckue u
amop¢Hsbie Tena. OOBICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJISIPHO-KUHETUUECKOW Teopun. (CMayumBaHME W KalWULIPHBIE SIBIEHUS. TeroBoe
pacCIIMPEHUE U CHKATHUE.

Temneparypa. CBs3b TeMmmeparypbl CO CKOPOCTbIO TEIJIOBOTO JBHMXKEHUS YacTHIIL.
BuyTtpennsst sHeprusi. CrnocoObl HM3MEHEHHs] BHYTPEHHEH OJHEpPrud: TeIulonepenada |
COBEpIICHHE PaOOTHI. Bunel Tenmonepenaumu: TEIJIONPOBOJHOCTh, KOHBEKIHS,
W3JTy4YCHHE.

KonwuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BeHIECTBA. 1eMIO0OMEH W TEeIIoBOe
paBHOBecHe. YpaBHEHHE TeIuioBoro Oamanca. [lnaBneHue u oTBepAeBaHHE KPUCTAIUTMYECKUX
BEIIECTB. YAenpHas Terjora miuaBieHus. [lapooOpa3zoBanume u KoHaeHcaius. McmapeHwue.
Kunenue. Y nenbHas termiota mapooOpa3oBaHus.
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3aBUCHUMOCTh TEMIIEPaTYPhl KUIIEHUS OT aTMOC(EPHOTO JIaBICHUSI.
BrnaxnocTs Bo3myxa.

DHeprus ToIMBa. Y IeibHask TEII0Ta CrOPAHUS.
[Tpunnuner pabotel TemmoBbix aurarenerd KIIJ[ temmoBoro npurarens. TermmoBbie
JIBUTATENIM U 3aIUATA OKPYKAKOLIEN CPEBI.

3aKkoH COXPAaHCHUS U IIPCBPAILLICHHA SHECPTHUU B TCIIOBBIX IIPpOHCCCaX.

Jlemoncmpayuu
HaGmronenne 6poyHOBCKOTO TBHYKEHHUS.
Ha6monenue nuddysum.
HaGmroienue sSBiaeH cCMaYBaHUS W KAMWUTSIPHBIX SBICHU.

Ha6uroieHue TemnoBoro paciupeHust Ted.
W3meHeHne qaBiieHus Ta3a Mpyu N3MEHEHUN 00bEMA U HAarPEBAHUU I OXJIAKICHUH.

[IpaBuiia usMepeHus TeMepaTyphl.

Buel Teronepenaym.

OxJtaxkIeHre TIPU COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiiieHUH padOThl BHSITHUMH CHIIAMHU.
CpaBHeHHE TEIIIOEMKOCTEN pa3TUYHBIX BEIIECTB.
HaOmronenne KumeHus.

Hao0utroieHre oCcTOsTHCTBA TEMITepaTyphl IPH TUTABJICHUH.

Moenu TeIUI0BbIX ABUTATEIIEH.

Jlabopamophvie pabomvl u onvimol
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHSL.

OnBITH IO BbIpalllUBaHHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIM WJIK Caxapa.
OMnEBITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOI'O paClIupPECHUS Ira30B, )KI/I}IKOCTGﬁ n TBép}IBIX TECII.

Onpenenenue 1aBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTh [JaBJIEHHMsS BO3IyXa OT ero ooObéMa u
HarpeBaHus WU OXJIAXKICHHUS.

[IpoBepka THUMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIEPATYPHI.

HaGmronenne w3MeHeHHs BHYTPEHHEH OSHEpPTUM Tella B pe3ysbTare TeIyionepeiayd u
paboThl BHEIITHUX CHIL.

UccnenoBanue siBIeHUs TEMII000MEHA TTPU CMENIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.

Onpe;[eneHHe KOJINYCCTBaA TCIIIIOTHI, HOJIy‘-IeHHOI‘O BOIIOﬁ HpI/I TCHHOOGMCHG C HaneTBIM
METATUYECKUM [IUITUHAPOM.

Onpenenenne yeabHON TETNIOEMKOCTH BEIIECTBA.

HccnenoBanue nporiecca ncrapeHusl.

OHpe,[[eJ'ICHI/Ie OTHOCHUTEJIBHOM BIaXXHOCTH BO3yXa. Onpez[eneHI/Ie
yI[CJ'II:HOﬁ TCIJIOTHI IJIABJICHUS JIbJA.
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Pasznen 7. DiekTpuyeckue 1 MAarHUTHbIE SIBJI€HUS

Onexrpuszanus Ten. /IBa poaa aneKkTpudeckux 3apsanaoB. B3aumoneicTBue 3apsyKEHHBIX
ten. 3akoH KysoHa (3aBUCMMOCTb CHIIBI B3aUMOACHCTBUS 3apsHKEHHBIX TEN OT BEIMYUHBI
3aps/IOB U PACCTOSIHUS MEXKIY TEIaMH).

Onektpuyeckoe mosie. Hanpsoxk€HHOCTB aiiekTpuueckoro mojst. [IpuHmun cyneprno3unun
ANEKTPUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snextpuyeckux 3apsiaoB. DJIEMEHTApHBIN d3JeKTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBOTHUKY U TUAIEKTPUKU. 3aKOH COXPAaHEHHsI 3JIEKTPUUECKOro 3apsiaa.

DNEeKTpUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS JIIEKTPUUYECKOrO TOKA. VICTOYHMKH
IIOCTOSIHHOTO ToKa. JIEWCTBUS 3JEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHMYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUAKOCTSAX U Tazax.

Onextpuueckas wuenb. Cuia ToKa. OJnekTpuueckoe HampskeHue. ColnpoTHUBIIEHUE
MIPOBOJHMKA. YJIEIbHOE COINPOTUBICHHE BellecTBa. 3akoH Oma s  yyacTKa IeMH.
[TocnenoBarenbHOE U MAPAICIIBHOE COSMHEHUE TPOBOIHUKOB.

PaboTa u MOIIHOCTB 3JEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DiaekTpuueckue Lenu
U IIOTPEOUTENH IEKTPUUECKON 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

IlocrosiHHBIE MarHuThl. B3anMonelCTBHE MNOCTOSHHBIX MArHuTOB. MAarduTHOE IIOJIE.
MarnauTHO€ noJie 3eMJIM U €ro 3Ha4eHue Ui Ku3HU Ha 3emiie. OnbIT Dpcerena.

MarautHo€e 1oJj€e 3JEKTPUIECKOro Toka. IIpuMeHeHne 3J1eKTpOMarHuToB B TeXHUKe. JleiicTBue
MarHMTHOTO IIOJII Ha TIPOBOJHUK C TOKOM. OJEKTPOABUIATEIb IIOCTOSSHHOTO TOKA.
Hcnonws3zoBanue JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

OneiTel  @apanes. SBiaeHue anekTpoMarHuTHoW uHAykuuu. IlpaBuno  JleHna.
OnexrporeHeparop. CnocoObl MOMy4YEeHUS SJIEKTPUYECKOH HHEpruu. OJEKTPOCTAHLIUHM  Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPIHH.

Jlemoncmpayuu
DnekTpusaius Teul.
JIBa pojia SIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEll.
YCTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.
DneKkTpocTaTU4ecKas MHIYKIHUS.
3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.
[TpoBOTHUKY U AUDITIEKTPUKH.
MopenupoBaHre CUIOBBIX JIMHUH dJIEKTPUUECKOTO OIS,
HcTouHNKY TOCTOSHHOTO TOKA.
JIeNCTBUS DIIEKTPUYECKOTO TOKA.
DNEeKTPpUYECKUI TOK B )KUJIKOCTH.
I"a30BbIit pazps.
N3mepenue cuitbl TOka aMIepMeTpOM.
N3mepenue 37eKTpuyecKoro HanpsKEeHUs BOJIbTMETPOM.
Peocrat u mara3zuH conpoTHUBIECHUN.
B3anMopeicTBre MOCTOSIHHBIX MarHUTOB.
MopennpoBaHre HEBO3MOKHOCTH PA3EIECHUS MOJOCOB MATHUTA.

MOI[GJ'H/IpOBaHI/Ie MardATHBIX ITOJIEH ITOCTOSTHHBIX MAarHUTOB.
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OmneIT Opcrena.

MarauTHo€ moJie ToKa. DJIEKTPOMarHur.

JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.

UccnenoBanue siBIEHUS 31€KTPOMArHUTHON MHAYKIUU.
OnbiTel Dapajes.

3aBUCHMOCTh HarpasJICHUA HWHAYKOUOHHOI'O TOKa OT yCJIOBPIfI €ro BO3HHKHOBCHU.
BHGKTpOFCHCpaTOp INOCTOAHHOI'O TOKA.

JlabopamopHvle pabomol u onvimol
OmnbITH IO HAOTFOIEHUIO STEKTPU3AIIUH TEJT MHAYKIUEH U TIPU COMPUKOCHOBEHUH.
HccnenoBanue AeCTBUS SJIEKTPUIECKOTO MO Ha IPOBOJAHUKU U TUDIIEKTPUKH.
C6opka 1 mpoBepka pabOThl MEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKA.
H3mepeHue u peryaupoBaHue CUIIbI TOKA.
H3mepenne u peryimpoBaHne HapsHKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MIYILIETO 4€pe3 PE3UCTOP, OT CONPOTHUBICHMS
pe3UCTOpa U HANPSKEHMS HA PE3UCTOPE.

OHI)ITI)I, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTD 3JICKTPHUYCCKOT'O COMPOTHUBJIICHUA ITPOBOAHHKA
OT €TI0 JJIMHBI, TUIOIIAAU IMOIICPCUYHOTO CCUCHUS U MaTCpUaJIa.

[IpoBepka mpaBuia CIOKEHUS HAMPSDKEHUW MPHU TMOCIEI0BATEILHOM COEIMHEHUH IBYX
PE3UCTOPOB.

[IpoBepka mpaBuia Assi CUIIbl TOKA MIPU NapAJLIEIbHOM COEJUHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.

Omnpenenenre MOIIHOCTH NEKTPUUECKOTO TOKA, BBIIEISIEMON Ha pEe3UCTOpE.

UccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, MJIYIIETO YEPE3 JAMIOUKY, OT HaIpSKEHUs Ha
HEM.

Onpenenenue KIIJ] narpeBartens.

I/ICCHGI[OBaHI/Ie MAar"gsuMTHOI'O B33,HMOI[CI>1CTBHH IIOCTOAHHBIX MarHuTOB.
I/ISY‘IGHI/IC MAarduTHOTI'O I10JIS ITOCTOAHHBIX MAIrHUTOB IIPH UX O6’LCI[I/IH6HI/II/I " Pa3JiCJICHUU.

HccnenoBanue NENCTBUSA SJIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPETIKY .

OnbITI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTyIIKHM C TOKOM M
Mar"uTa OT CHJIbI TOKa U HaIIPABJICHUS TOKA B KaTYIIKE.

N3y4enne neicTBUsI MArHUTHOTO IOJIL HA IIPOBOJHUK C TOKOM.

KoncTpyupoBanue u usyueHue padoThl IEKTPOABUTaATENSL.

N3mepenue KIIJ{ anexTpoaBurareabHONH yCTaHOBKH.

OneITBl MO HCCICNOBAHUIO SABJICHUS JJICKTPOMAarHUTHOM MHIYKLIHU: HCCICIOBAaHUE
M3MEHEHUI 3HAYCHHUs U HAIIPABJICHUs UHyKIIMOHHOI'O TOKA.

9 KJIACC Pa3nen 8. Mexannueckue siBJeHHUS
Mexannueckoe ABmxeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHNYECKOrO JIBW)KEHMs. PaBHOMepHOe NpsMOJMHEWHOe JBWKeHHe. HepaBHOMepHOE



®enepanbHas pabouas nporpamMma | @usnka. 7-9 knaccsl (0a30BbIi yPOBEHB)

npsMoiiuHeitHoe aBukeHue. CpelHssi U MIHOBEHHas CKOPOCTh Tejla IpPU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE mpsimonuHeiiHoe ABmkeHrne. CBoboaHoe naaeHue. OnbIThl
Tamumnes.

PaBHOMepHOE ABIKEHHE TIO OKpy»)HOCTU. [lepuon m vacrora obpamienus. JIuaeiliHas u
yIJIoBast CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

IIepBbiii 3akoH Hprorona. Bropo# 3akon Hertorona. Tperuii 3axon Herorona. IIpunHimn
CYNEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHUS CKOJBXEHHS, CHJIA TPEHHS
MOKOSsI, APYTHE BUIBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOJHOrO MaJeHUs.
IBuwxenne 1utaner Bokpyr Connua. IlepBas kocmuueckast ckopocTb. HeecomocTs u
IEpErpy3KHu.

PaBHoBecue MarepuanbHO TOUKU. AGCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOrO Tena
C 3aKpEIUIEHHOW OChIO BpallleHus. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynse tena. U3Menenue ummyinbca. UMnynbe cuibl. 3aKOH COXpAaHEHUS HMITYJIbCa.
PeakTnBHOE IBMKEHUE.

Mexanuueckass pabota U MoUIHOCTh. Pabota cun TskecTH, ynpyroctd, TpeHus. CBs3b
sHepruu W paboTel. [loTeHnManbHass SHEPrUs Teia, MOJHITOTO HAJ TOBEPXHOCTHIO 3EMIIH.
[ToTenumanpHas sHeprus cxartou npyxuHbel. Kunetnueckas sneprusi. TeopeMa 0 KUHETHYECKOM
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIUH.

Jlemoncmpayuu

HalGnronenne MexaHu4ecKoro JBMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.
CpaBHeHMe yTeH U TPACKTOPHI ABUKEHUS OJHOTO U TOTO KE TeJa OTHOCUTEIBHO Pa3HbIX
Tel OTCUETA.

H3MCpCHI/IC CKOPOCTH U YCKOPCHUA HpHMOHHHCﬁHOFO JABHOKCHUA.
I/ICCJ'IG,I[OBaHI/Ie MMPHU3HAKOB PABHOYCKOPCHHOTI'O ABUKCHUA.

Habumoienue 1BM>KeHUs Tella o OKPY>KHOCTH.
HaOntoneHne MexaHWYeCcKMX SBJICHMM, NMPOUCXOAAIIMX B cucteme orcuéra «Temexkay
pH €€ paBHOMEPHOM U YCKOPEHHOM JBMKEHUU OTHOCUTENIbHO KaOuHeTa (PU3HKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl Tela U IEHCTBYIOIIEH Ha HETO CHUJIBL.
HabmtoneHue paBeHCTBa CHIT TIPU B3aUMOJICHCTBUU TeJ.

N3meHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Iepenava nmmynbca Ipu B3aMMOJICHCTBUM TEIL.

[TpeobpaszoBanHus SHEPTUU TTPH B3aUMOJICHCTBUH TEJI.

CoxpaHeHHe UMITyJIbca IIPU HEYIPYTOM B3aUMOJAECHCTBUU.

CoxpaHeHue UMIyJbca MpHu aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUN.
Habmoienne peakTMBHOTO ABM)KEHUS.

CoxpaHeHre MEXaHUYECKOH SHEPTHH MTPH CBOOOTHOM TaICHUH.
CoxpaHeHre MEXaHUYECKON YHEPTUH TP IBUKEHUM TeJa MO IEHCTBUEM TPy KUHBI.

10
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Jlabopamopuvie pabomul u onvimol
KoncTpyrpoBaHue TpakTa Ui pa3roHa M JaJbHEUIIEro paBHOMEPHOTO JIBHKECHUSI IApUKa
WJTH TCIICHKKH.

OHpeI[eJ'IeHI/IC CpCI[HCﬁ CKOPOCTH CKOJIbKCHHUA 6pyCI<a WM JBUKCHUS IMIapHUKa 110
HaAKJIOHHOM IIOCKOCTH.

OnpeneneHne yCKOpPEHHs Tejla IPU PAaBHOYCKOPEHHOM JIBJKEHUMM I10 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM IBM)KEHHU Oe€3
HA4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciiv NpU PaBHOYCKOPEHHOM JIBUKEHUHM 0€3 HayallbHON CKOpOCTU
IIyTH OTHOCATCS KaK psAJ HEYETHBIX YMCEN, TO COOTBETCTBYIOIIUE IIPOMEXKYTKH BpPEMEHHU
OJIMHAKOBBI.

HCCJ’Ie}IOBaHHe 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUS OT CHUJIbI HOPMAJIBHOT'O JaBJICHUA.
Omnpenenenne KO3PHUITUSHTA TPSHUS CKOTBKCHHUS.
OnpeneneHue )XECTKOCTH MPYIKUHBI.

Onpenenenue paboOThl CUJIBl TPEHUS MPU PABHOMEPHOM [JBIIKEHHM Tela o
TOPU30HTAILHON IIOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YNPYrOCTH MpU MOABEME TIpy3a C MCHOIb30BAHUEM
HETIOJBMYKHOTO U TIOJIBHXKHOTO OJIOKOB.

I/I3yquI/1e 3aKOHA COXpPaHCHUS SHCPTHUU.

Pazgen 9. Mexannuyeckue KojJe0aHUS U BOJHBI

KonebarenbHoe nsuxenue. OCHOBHBIE XapaKTEPUCTHUKU KojeOaHUMN: MEpHOJ, 4acToTa,
aMIuTya. MaremaTuueckuii W NPy KUHHBIM MasTHUKU. [IpeBpamieHue »sHepruu npu
KoJ1e0aTeIbHOM ABMKEHUH.

3artyxatomue kojiebaHus. BeiHykneHHble koneOanus. Pezonanc. MexaHnueckue BOJIHEI.
CaoiicTBa MexaHnueckux BoJH. [IpononbHbie U nonepeyHble BOJIHBL. J[JIMHA BOJTHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJIHBI B TBEPJIOM TeJle, CECMUYECKUE BOTHBI.

3ByK. ' poMKOCTh 3ByKa U BbIcOTa TOHa. OTpaskeHue 3Byka. MH(ppa3ByK U yIbTpa3ByK.

Jlemoncmpayuu
Habmoienue xonebanuii Te moj 1eHCTBUEM CHIIbI TSYKECTH U CUIIbI YTIPYTOCTH.
Ha6uoienue xonebanuii rpy3a Ha HUTH U Ha MPYKHUHE.
HabmtoneHue BBIHYKAEHHBIX KOJeOaHH U pe30HaHca.
PacnipocTpanenue npoJ0abHbBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).

HaGmtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOThl. AKYCTHYECKHM
pE30HaHC.

JlabopamopHvie pabomul u onvimol
OmnpeneneHne 9acTOTHI ¥ MIEPHOA KOJICOaHUH MaTeMaTHYECKOTO MasiTHHKA.
OmnpeneneHne 4acTOThI ¥ MEPHOAA KoeOaHUH MPY>KUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUH TTOABEIICHHOTO K HUTH Tpy3a OT JJTUHBI
HUTH.

HccnenoBanue 3aBUCHMOCTH TEpHOJa KOJeOaHHWN MPYXHHHOTO MAasSTHHUKAa OT MacChl
rpysa.

11
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[IpoBepka HE3aBUCHMOCTH NepHoAa KojaeOaHui rpysa, MOJBEUICHHOIO K HUTH, OT Macchl

rpys3a.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCThH TMepro/ia KoJeOaHUul MPYKUHHOTO MAasITHUKA OT
MaccChl Tpy3a U KECTKOCTU NPYKUHbI. M3MepeHue yckopeHus CBOOOHOIO MaICHHUS.

Pazgen 10. DjieKTPOMATHMTHOE T0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI DJICKTPOMAarHUTHOE
noie.  OJEKTpOMarHuTHbIe  BOJHBI.  CBOMCTBa  3JEKTpOMAarHUTHBIX  BoiH.  Illkama
3JIEKTPOMAarHUTHBIX BOJIH. MICIIOIb30BaHME AIEKTPOMATHUTHBIX BOJIH AJISI COTOBOM CBSI3H.

DnekTpomMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiicTBa 3JIE€KTPOMArHUTHBIX BOJIH. BoOJIHOBBIE
CBOMCTBA CBETA.

Jlabopamopmsie pabomul u onvimol

N3yueHne cBOWCTB 3JIEKTPOMArHUTHBIX BOJTH C TIOMOIIBI0 MOOMIILHOTO TennedoHa. Pa3zaen
11. CBeTOBbBIE ABJICHUSA

JlyueBas mopenb cBera. Mcrounuku cera. IIpsiMonmHeliHOe pacnpocTpaHEHHE CBETA.
3atmenus Comuua u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpaKEHUsI CBETA.

IIpenomnenue cBeta. 3akoH mnpenomieHus cBeta. llonHoe BHYTpEHHEE
OoTpakeHHe cBeTa. Vcronp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHsT B  ONTHUYECKUX
CBETOBOJAX.

Jlunza. Xon nyueir B aun3e. Onruyeckas cuctema QoroamnmapaTa, MHUKpPOCKONA U
TeslecKomna. 1'1a3 kak onTu4yeckas CUCTeMa. biIM30pyKOCTh U 1albHO30PKOCTb.

Paznoxxenune 6enoro ceera B ciekTp. OnbiTel HetoToHA. CliOXKEHNE CIIEKTPATbHBIX [IBETOB.
Hucnepcus cBeta. /Jemoncmpayuu

[IpssmonuHEITHOE paclIpOoCTpaHEHHUE CBETA.

OtpaxeHnue cBera.

[Tomryuenne n300pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiieHue ceera.

OnTHyeckuil CBETOBO.

Xox myder B coOnparomiei JTuH3e.

Xox JIydeil B paccenBaroLIeH JIMH3E.

[Tonmyuyenne n300paXKeHHUIA C TIOMOIIBIO JTUH3.

[TpuHumn neiicTBus Gporoanmnapara, MUKPOCKOIA U TEJIECKOIIA.
Mogens rnasa.

Paznoxenue 6e10ro cBeTa B CIEKTP.

[TosrydyeHne 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimol
WccnenoBanue 3aBUCUMOCTH yTIJIa OTPAKEHUSI CBETOBOTO JIyda OT yrJja HaJeHHUs.

W3ydenune xapakTEpUCTHK H300paXKeHUS IPEMETa B TNIOCKOM 3epKalle.
I/ICCHGI[OBaHI/IC 3aBUCUMOCTH YyTJia NPCIIOMJICHUA CBCTOBOTO JIyda OT yIJjia MaJACHUA Ha
TPaHUIIE «BO3YyX—CTEKIION.

12
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[Tonydenue n300pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH TNH3HI.

Omnpenenenne POKYCHOTO PACCTOSTHUS U ONITHYECKOM CHITBI COOMpPAIOIIeH JTMH3HI.

OMnBITH IO Pa3IOKEHUIO OEIOro CBETa B CIIEKTP.

OnpIThl 1O BOCHPUATHIO LIBETa MPEIMETOB MpU HUX HAOIIOACHUHM 4Yepe3 ILIBETOBbIC
(GUIBTPBHIL.

Pa3nes 12. KBanTOBBIC sIBJICHUS

OmnbiThl Pesepdopaa u mianerapHast Mmozenb aromMa. Monens atoma bopa. Mcnyckanue u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHTEI. JInHEeHYaThIe CIIEKTPBI.

PamnoaktuBHOCTh. Anb(a-, Oera- m ramma-usznydeHus. CTpOCHHE AaTOMHOTO spa.
Hyxnonnas wmognens aromHoro sgpa. M3zortomsl. PaguoaxktuBHble npeBpamenus. Ilepuop
IoJIypacraja aTOMHBIX sIIEp.

SnepHble peakuy. 3aKOHbI COXPAaHEHUS 3apsiIOBOr0 U MacCOBOIO YHMCEN. DHEPrusl CBSI3U
aTOMHBIX szaep. Cs3p macchl W dHepruu. Peakuum cuHte3a u JeneHus saep. Mcerounukn
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepreruka. J[eWCTBUS PaAMOAKTUBHBIX M3JIYyYEHHHM HA >KUBBIE OpPraHU3MBI.

Jlemoncmpayuu

CHGKTpBI H3JTYy4YCHHA U MMOTJIOIICHUA.
CrieKTphl pa3IMyYHbIX I'a30B.

CrnexTp BozopoJa.

Habmonenue TpekoB B kamepe BuibcoHa.
Pabota cuéTunka MOHU3UPYIOMINX U3ITYUESHH.

Perucrpanuss u3ny4yeHHs TNPUPOIHBIX MHUHEpPAIOB W MPOAYKTOB. Jlabopamopmvie
pabomul u onvimol

HaburoieHne CruIOmHbIX U JIMHEWYaThIX CIIEKTPOB U3IIyUEeHHS.

HccnenoBanne TpPeKOB: HM3MEPEHHE HHEPTrUM YACTUIBI MO TOPMO3HOMY MyTH (IO
dboTorpadusm).

N3mepenue paguoakTUBHOTO (oHA.

IloBTOpHTEIBLHO-000011Ia10IIMIT MOYJIb

[ToBTOpUTENHEHO-0000IIAIONIMI  MOAYJb  TMpeJHa3HaueH JUId CHUCTeMaTH3allud |
00001IEeHNsT TPEAMETHOTO COAEpX aHUsI U OMbITa JEATENIbHOCTH, NPUOOpETEHHOro  Mpu
W3yYEeHUH BCEro Kypca (U3MKH, a TaKXkKe JUIsl MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY
9K3aMeHy 1o (u3HKe A 00yyaroluxcs, BHIOPaBUINX ATOT YUEOHbIN MPeMeT.

[Ipy wu3ydeHMM MJAHHOTO MOZYJS pEAIM3yIOTCS U CHUCTEMaTU3UPYIOTCA  BUIbI
NEeSITeIbHOCTH, HAa OCHOBE KOTOpBIX OOecrneumBaeTcs JOCTHKEHHE MPEIMETHBIX H
MeTanpeIMeTHBIX TUIAHUPYEMBIX Pe3yJIbTaTOB OOy4eHUs, POpPMUPYETCs €CTECTBEHHO-HAY4YHAs
IPaMOTHOCTh: OCBOCHME HAy4YHBIX METOJOB HCCIEAOBAHMS SIBICHUM NPUPOJBI U TEXHHKH,
OBJIQICHUE YMEHHMSAMHU OOBSICHATH (U3UUECKUE SBICHUS, MPHUMEHSAS MOJIY4YCHHBIC 3HAHUS,
pelaTh 3a/1a4i, B TOM YHUCJI€ KAUECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNHMATBHO NEATENbHOCTHBIN XapaKTep JAaHHOTO pasjiesia pealnsyercs 3a c4eT Toro,
YTO 00y4arolrecs BBIMOIHAIOT 33aHNs, B KOTOPBIX UM IpeJIaraeTcs:

Ha OCHOBE TOJIY4YE€HHBIX 3HAHUI paclO3HaBaTh U HAYYHO OOBSICHATH (PU3UUECKUE
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SBJICHUSI B OKpY>KaloLIel Mpupojie M TMOBCETHEBHOM KM3HM; HMCIONb30BATh HAYYHBIE METOJIBI
UCCIIeIOBaHMS (PU3NICCKUX SBJICHUH, B TOM YHCIIC

JUIS TIPOBEPKH TUMOTE3 U MOIYYEHHUS TEOPETUYECKUX BBIBOJIOB; OOBSICHATH Hay4YHBIE OCHOBBI
HanOosiee BAXHBIX JIOCTH)KCHUH COBPEMEHHBIX TEXHOJIOTUH, HampuMep, MPaKTUIECKOro

HCIIOJIB30BAaHUA PA3JIMYHBIX HCTOYHHKOB OHEPIHMHM Ha OCHOBC 3aKOHa IIPEBpaAllICHUSA U
COXPAaHCHUS BCCX U3BCCTHBIX BUAOB SHCPI'UH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUSA

W3yyenne ¢u3nku Ha ypoBHE OCHOBHOIO 0O0IIero o0Opa3oBaHMsS HAmNpaBiIeHO  Ha
JOCTH>KEHHE IMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

B pesynbrare wu3ydeHuss ¢u3MKM Ha YPOBHE OCHOBHOTO OOmIETO 0Opa3oBaHUs Yy
oOydarorierocsi OyayT CPOPMHUpPOBAHBI CIEAYIOIINE JIUYHOCTHBIC pe3yibTaThl B 4acTu: 1)
NATPUOTHYECKOT0 BOCTIUTAHUS

IIPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN

¢u3nyeckol HayKM; ILIEHHOCTHOE OTHOIIEHHWE K JIOCTHKEHUSAM POCCHUHCKHX
y4€HbIX-(DU3HKOB;

2) Irpa;KIaHCKOI'0 1 1YXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUSA:

TFOTOBHOCTb K AKTUBHOMY Y4YaCTHIO B 060y)K,[leHI/II/I 06I_I_ICCTBCHHO-3H3LII/IMBIX
U 3THYCCKHX HpO6JICM, CBA3aHHBIX C IMPAKTUYCCKUM IPHUMCHCHHEM ,I[OCTH)I(GHI/II;'I (l)I/I3I/IKI/I,
OCO3HAHUC BaAXKHOCTHU MOPAJIBHO-3TUYCCKUX TIPUHOUIIOB B ACATCIILHOCTU y‘-IéHOl"O; 3)
ICTECTHIECCKOTO BOCITMTAHUA:

BOCHPHUATUC ICTCTUIUCCKUX KAUYCCTB (I)I/I3I/I‘-ICCKOI71 HayKU: eé TapMOHHUYHOT'O

NMOCTPOCHUA, CTPOroCTU, TOYHOCTH, JIAKOHUYIHOCTH, 4)
HMEHHOCTU HAYYHOI'O IIO3HAHUSA:

OCO3HaHHUE IIEHHOCTH (PU3NYECKOM HayKH KaK MOIIIHOTO MHCTPYMEHTAa MO3HAHUS

MHpa, OCHOBBI PA3BUTHUS TEXHOJIOTMH, BaKHEHIIEH COCTaBISAIOIIEH KYJIbTypbl; pa3BUTHE
Hay4YHOU JTI0003HATETLHOCTH, HHTEpECa K UCCIIeIOBATEIHCKON

JEATeNILHOCTH; 5) ¢(OPMHUPOBaHHsSI KYJIbTYPbl 3/I0POBbSi M JIMOIMOHAJILHOIO
Os1aronosyqus:

OCO3HaHHE [IEHHOCTH 0e30macHoTo obpas3a KU3HH B COBPEMEHHOM

TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTU MpaBHJI 0OE€30MacHOrO MOBEACHUs Ha TpPaHCIOpTE, Ha
Joporax, C DJIIEKTPUYECKUM U TEIUIOBEIM O00OpYyJOBaHMEM B JOMAIITHUX YCJIOBHSX;
c(hOpMUPOBAHHOCTH HaBBIKA PeQIIEKCHH, TPU3HAHNE CBOETO MPaBa Ha OIINOKY U

TAKOTO K€ TpaBa y JAPYroro 4ejaoBeka; 6)
TPY/AOBOI0 BOCIIUTAHMS:

aKTUBHOE y4YacTHE B PEIICHHH MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTEIbHON
OpraHM3alUH, TOPOJa, Kpasi) TEXHOJIOTUYECKOH M COLMAILHON HANpaBIEHHOCTH, TPEOYIOMINX B
TOM 4YHCIIe W (PU3MUECKUX 3HAHWN; HMHTEpPEC K MPAKTUIECKOMY H3YUYCHHIO Tpodeccui,
CBSI3aHHBIX C (PUBUKOIA;
7) IKOJIOTHYECKOTO BOCTTUTAHUS

OpHEHTAIs Ha TPUMEHEHUE (PU3NUECKUX 3HAHUI JUIS peIICHHs 33/1a4 B 00J1aCTH
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OKPY’KaIOIIEH Cpesibl, MJIAaHUPOBAHUS MOCTYIKOB M OLIGHKH MX BO3MOXKHBIX TOCIEICTBUN ISt
OKPY’KaOIIEeH Cpebl; OCO3HAHUE TII00aTFHOTO XapaKTepa dKOJOTHUECKUX MPOoOJIeM U MyTel ux
perieHus; 8) aganTauuu K U3MEHSIOIMMCS YCJIOBHSIM COIUAILHOM M MPHPOIHO# Cpeabl:

MOTPeOHOCTH BO B3aMMOICUCTBUH TPU BBHIITOJTHEHUH MCCIICIOBAHUN U TTPOCKTOB

(u3MYECKON HAMPaBICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSAM JPYTHX; TOBBIIICHHE YpPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYI JACSATCIBHOCTH, IOTPEOHOCTh B
(hOpMUPOBAHUN HOBBIX 3HAHUI, B TOM YKCie (GOPMYITHPOBATH HIIEH,

MOHATHSA, TUIOTE3bI O (PU3NIECKUX OOBEKTAX W SBJICHHUIX;, OCO3HAHUE ACPHUIIMTOB COOCTBEHHBIX
3HAHWH U KOMIIETEHTHOCTEH B 00JIaCTH

(U3MKY; TUIAHUPOBAHHWE CBOETO PA3BUTHUA B MPUOOPETEHHWH HOBBIX (PU3UYECKUX 3HAHUM;
CTPEMJICHHE aHAJIM3UPOBATh U BBIABIISITH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA 1

9KOHOMHKH, B TOM YHCIIE C HCIIOJIb30BaHHEM (PU3NYCCKUX 3HAHUI; OIICHKA CBOMX JICHUCTBUU C
YYETOM BIIMSHHUSA HA OKPYKAIOLIYIO CPENY, BOZMOKHBIX

TJIO0ATBHBIX TTOCIIEACTBHIA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrate OCBOGHHS MporpamMmbl MO0 (U3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydwaromerocss OyayT CcGOPMUPOBAHBI METaNmpeIMETHbIE  PE3yJIbTAThI,
BKJTFOUAONME I[O3HABATEIbHBIE YHUBEPCAJIbHbIC Y4YeOHbIC CHUCTBHS, KOMMYHHKATHBHBIC
yHHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS, PETYJIATUBHbIE YHUBEPCAIbHBIE yUeOHbIC AEHCTBHUS.

Ilo3naBaTenbHbIC YHHBepcaJbHble y4eOHbIe AelicTBUS Ba3oBbie Jormueckune
neflcTBHA:
BBISIBIIAITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB  (ABICHMIA);
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS
U1 000OIIEHUS U CPABHEHUS; BBISBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX
(hakTax, TaHHBIX
1 HAOJIOACHUAX, OTHOCSIIUXCA K (PU3UYECKUM SIBICHUSM; BBISBIATH PUYUHHO-CIICICTBEHHBIE
CBSI3U NPH U3yYeHUM (U3UYECKUX SIBICHUH U MPOLECCOB, AENIaTh BBIBOJABI C UCIOJIb30BAHUEM
JNEAYKTUBHBIX W HWHAYKTUBHBIX YMO3aKJIIOYEHWH, BBIIBUTaTh TUIIOTE3bl O B3aWMOCBS3SIX
(GU3MUeCKUX BEJIMYUH;, CAMOCTOSATENBHO BBIOMPATh CNOCOO peleHus ydeOHOM (u3ndeckoi
3a1aun (CpaBHEHHE HECKOJIBKUX BapUAaHTOB pEIeHUs, BBIOOP Hanbosee MoAXOAIIEro ¢ yuéToM
CaMOCTOSITEJIHO BbIJICTIEHHBIX KPUTEPUEB).
Ba3oBrble ucciaenoBarejaLCcKue NeiicTBUA.
HCII0JIb30BaTh BOMIPOCHI KAK HCCIEAOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS; IPOBOAUTH IO
CaMOCTOSITEJIEHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
¢u3nUYeCcKnid SKCIIEPUMEHT, HEOOJBIIOE HMCCIEeN0BaHNE (DU3MYECKOTO SBICHHS, OLCHHBATH Ha
MPUMEHUMOCTb U JTOCTOBEPHOCTh HH(POPMALIUIO, TIOIYYEHHYIO B X0/1€
UCCIIEZIOBAHUS WIIN SKCIIEPUMEHTA; CaMOCTOSATENIBHO (POPMYIMPOBATH 0O0OIIEHHS M BBIBOABI 10
pe3ysbTaTamMm
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MPOBEIEHHOTO HAOIOJCHHUSI, OIBITA, UCCIEIOBAHUS; TPOTHO3UPOBAThH BOZMOXKHOE JallbHEHIIIee
pa3BuTHe (HU3MUECKHUX MPOLIECCOB, a TaKXKe BBIIBUraTh MPEAINOJIOKEHUS 00 UX pa3BUTHHU B
HOBBIX YCJIOBHSIX U KOHTeKcTax. PaGora ¢ undopmanmeii:
MIPUMEHSATDH PA3JIMYHbIE METO/IbI, UHCTPYMEHTBI U 3AIIPOCHI IIPU MIOUCKE
1 oTOope MHGPOPMAIIUH WU JaHHBIX C YYETOM MpeIoKEeHHON yueOHO! (hu3nyeckoil 3a1auu;
aHaJIU3UPOBATh, CHUCTEMAaTU3UPOBATh 51 HHTEPIPETUPOBATD uH(bOopMaLnIO
Pa3IUYHBIX BUAOB U (POpPM MpeICTaBICHHS; CAMOCTOSATEIBHO BBIOMPATh ONTUMATBbHYIO (hOpMy

MpeACTaBICHUsT WH)OPMAIMKM U WIIIOCTPUPOBATH PEIIaeMble 3aa4d HECIOXKHBIMH CXEMaMH,
JuarpaMmamu, HHOUM rpaguKoil 1 uX KOMOMHAITUSMHU.

KoMMyHMKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B X0j1€ OOCYXJIeHHUs y4eOHOT0 MaTepHalia, pe3yIbTaToB JIA0OPAaTOPHBIX PabOT U MPOECKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbl M BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha
pelieHre 3aJauyd U MOoAJep)KaHue OJarokKeaaTeIbHOCTH — OOLIEHHS; COMNOCTaBJISATh CBOM
CYKIEHMS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB AMAJIOra,
oOHapy»XUBaTh pa3jIMuMe U CXOJCTBO MO3UIUI; BBHIPAXKaTh CBOIO TOUKY 3pPEHHS] B YCTHBIX U
NUCBMEHHBIX TEKCTaX; IyOJMYHO NPEACTABIATh PE3yJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOCKTA).

MMOHMMATh U UCTIOJIH30BaTh MPEUMYIIECTBa KOMaHAHON 1 UHIUBUYaJIbHOU pabOThI
IpU PEHICHWH KOHKPETHOM (HU3MUECKOW MpoOJIemMbl; TPUHUMATH 1T COBMECTHOM
NeSITeIbHOCTH, OPTaHU30BbIBaTh JEHCTBUS MO €€ JOCTUKEHHIO: paclpeeaTh poiu, 00CyX1aTh
npolecchl M pe3yibTaThl COBMECTHOM paboThl, 0000mIaTh MHEHHS HECKOJIBKHX JIIOJIeH;
BBITOJHATH CBOIO YacTh paOOTHI, JOCTUTAsi KAUECTBEHHOTO Pe3yibTara Mo CBOEMY
HaIPaBJICHUIO U KOOPAWHUPYS CBOM JCHCTBHUS C JAPYTMMHU YJ€HAMH KOMAaHbl; OLIEHUBATh

KauecTBO CBOETO BKJIaJa B OOIINI MPOAYKT MO KPUTEPHSIM,

CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHble yHHBepcaibHble yueOHbIe AeiicTBUsE CaMoopraHu3anmsi:
BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOIIIX

Ui pemieHust (U3NYEeCKUX 3HAHHWM; OPHEHTHUPOBATHCS B PA3IUYHBIX MOJAXO0AaX HPUHATHA
peieHni (MHIUBUAYaIbHOE,

MPUHATHE pEUIeHHs] B TIpyIIe, NPUHATUE PEIIEHUN TIPyNIoN); caMOCTOSATENIbHO COCTABIIATH

QITOPUTM pellieHus] (U3NYECKOM 3aJauv WM IUIaHa MCCIEeNOBaHMUA C Y4ETOM MMEIOLIMXCS

pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh IpejajaraeMble BapHaHThI

pelIeHuii; nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

JaBaTh aJeKBaTHYIO OLIGHKY CUTYyalliM W TpeajaraTh IUTaH €€ U3MEHEHHUS; OOBSICHATH
MNPUYMHBI TOCTHKEHUS (HEIOCTHKEHH) PEe3yIbTaTOB JESTEIbHOCTH,
JIaBaTh OLEHKY NPUOOPETEHHOMY OITBITY; BHOCHTh KOPPEKTHUBBI B JICSITEIHLHOCTH (B TOM YHCIIEC B
XOJ BBIMOJIHEHUS (PU3MUECKOTO UCCIEI0BaHMs WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHHBILUXCA CHUTyalluld, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH; OIICHUBATh
COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM.

CTaBUTh ceOs HA MECTO APYyroro 4c€jIoBCKa B X0/JA€ Criopa Ujin JUCKyCCHHU

17



®enepanbHas pabouas nporpamMma | @usnka. 7-9 knaccsl (0a30BbIi yPOBEHB)

Ha Hay4HYI0 T€MY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro. MpHU3HaBaTh CBOE MPaBO
Ha OLIMOKY MpH pelieHny HU3NUECKUX 3a7a4 Win

B YTBCPIKACHUAX Ha HAYUYHBIC TCMbI U TAKOC KC MTPaBO APYIoro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydeHusi B 7 Kjacce MpeIMETHBIE Pe3yJbTaThl HAa 0a30BOM YPOBHE JTOJKHEI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUH:

HCIIOJIb30BaTh MOHATHS: (PU3NICCKUES U XUMHUUYCCKUE SABJICHUS, HAOIIOACHHE, SKCIICPHUMEHT,
MOJIeTb, THUIIOTE3a, CAUHUIBI (PU3NUCCKUX BEIWYHH, aTOM, MOJICKYJa, arperaTHbIC COCTOSTHHS
BelecTBa (TBEpPAOE, JKHMJIKOE, Ta3000pa3HOE), MEXaHHUYEeCKOe JBHKCHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOIMHEHHOE), TPACKTOPHS, paBHOACUCTBYIOIIAs Cwi, aedopmamnus
(ympyrasi, TmjgacTU4ecKas), HEBECOMOCThb, COOOIAIOIINECS COCYIbl; pa3inyaTh SBJICHUS
(muddysust, TernoBoe NBMKEHUE YaCTHUI] BEIIECTBA,
paBHOMEpPHOE JIBIDKCHHE, HEPaBHOMEPHOE JIBIDKCHWE, WHEPIHs, B3aWMOJCHCTBHE Tel,
paBHOBecHE TBEPIBIX TeNl C 3aKPEIJIEHHOW OChIO BpallleHUs, Mepefada JaBlIeHUS TBEPABIMU
TeTaMH, JKHUIKOCTSIMH W Ta3aMu, aTMOC(EpHOE JaBJICHHWEe, IUJIaBaHUE TEJ, IMPEBPAIlCHUs
MEXaHHYECKOM HSHEPruH) IO OIMCAHUI0 HMX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SIBIICHUE, pACIO3HABaTh MPOSIBICHUE HW3yYECHHBIX
(U3NYECKUX SIBJICHUH B OKPYKAFOIIEM
MHpE, B TOM YHCJIC (PU3NYECKUE SBICHHS B MPHUPOJC: MPUMEPHI JBMKCHHUS C Pa3TMYHBIMH
CKOPOCTSIMU B JKMBOW M HEXKHUBOW MPHUPOJE, NEHCTBUE CUJIBI TPEHUS B MPUPOJIE U TEXHUKE,
BJIUSHUEC aTMOC(EpPHOro JaBlICHUS Ha JKUBOM OpraHM3M, IUIaBaHHWE pPBIO, pbIYard B Teje
YeNoBeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUeOHYIO, BBIIEIATh CYIIECTBECHHBIE
cBoiicTBa (TpW3HAKW) (UINYSCKUX SBJIICHWH; OIKMCHIBATH M3yYCHHBIC CBOHCTBA Tel U
dbuznyecKue SIBICHUS, UCTIONB3Ysl (PU3MUECKHUe BEIMYUHBI (Macca, 00bEM, TIIOTHOCTh BEIECTBA,
BpeMsi, TIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YNPYTrOCTH, CHJa TSHKECTH, BEC Teja, CHIia
TpeHHs, JaBieHHe (TBEPAOro Teja, KUIAKOCTH, Ta3a), BBITAJKHBAIOIIAS CHJIA, MEXaHHYECKas
paboTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHIJIBI, KOY(DQUIMEHT TOJNE3HOTO JeUCTBUS
MEXaHHM3MOB, KHHETHYECKas ¥ TIOTCHIIMAIbHAS SHEPTHsl), IPH OMMCAHUU TMPABUIBLHO TPAKTOBATh
(GU3MYECKUH CMBICT HCIIOJIB3YEMbIX BEJIMYHMH, WX OOO3HAYCHHS W EAWHHIBI (PUINICCKUX
BEJIMYMH, HAaXOJIUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEIMYHMHY C JIPYTHMH
BEJIMUYMHAMHU, CTPOUTHh TpaduKU HM3YYEHHBIX 3aBUCUMOCTEH  (DM3MUECKUX  BEJIUYUH;
XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUSCKHE SIBJICHUS M ITPOIIECCHI, UCIOB3YS
MpaBWJIa CIIOKEHUs cull (BJOJb OJHOM MpsMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPAaBWJIO paBHOBECUs pbryara (OJ0Ka), «30JI0TOE TPABHIIO» MEXAHHWKH, 3aKOH COXpPaHCHHS
MEXaHUYECKOW SHEPTHH, TIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €TI0
MaTEeMaTHYECKOE BBIPAKCHUE; OOBACHATh (DH3MUECKHE SBIICHUS, MPOIECCHl U CBOWCTBA TEIl, B
TOM YHCJIE U
B KOHTEKCTE CUTYyaIH MPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISBIIATE
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE M3 |—2 JIOTMYECKHX IIAaroB ¢ OMOpOH Ha
1-2 u3ydeHHBIX CBOMCTBA (PU3MUCCKUX SIBICHUH, (PU3MUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
pemathk pacuy€THbIe 3a1add B 1—2 JEWCTBUSA, WUCIOJB3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
(du3nyecKre BEJIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/Ja4d 3alMCHIBATh KPaTKOE YCIIOBUE,
MOJICTABJIATh (PU3UYECKUE BETUYUHEI B (DOPMYJIBI U POBOIUTH PACUETHI, HAXOAUTH CIIPABOYHEIC
JaHHBIC, HEOOXOIWUMBIC I pENICHHs 3aJa4, OICHWBATh PEATHUCTUYHOCTh IOTYYCHHON
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¢bu3nyecKkoil BETUYMHBI; paclo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh HpPHU MOMOIIH
(U3MUECKUX METOJIOB, B OMMCAHUM MHCCIIECJOBAHUS BBIJACIATH MPOBEPSEMOE NPEANOIOKEHUE
(runotesy), pa3IuyaTh U UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yJIbTAT, HAXOAUTH OIMIMOKH B XOJ€E
OTIbITA, JIENATh BBIBOJIBI [0 €T0 PE3yJIbTaTaM; MPOBOAUTH OMBITHI IO HAOMIOIECHUIO (DPU3HMUECKHIX
SBJICHUHN WK (PU3HYECKUX

CBOWCTB Ten: (OPMYJIHPOBATH NPOBEpPsSEMBbIE MPEIANOIOKEHUS, COOMpPAaTh YCTaHOBKY U3
NPEJIOKEHHOTO0 00OpYy/IOBaHUS, 3allMChIBaTh XOJ ONbITa U (OPMYIMpPOBaTH BHIBOJBI;
BBITIOJHATH MPSAMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Telia, 00bEMa, CHIIbI

U TEMIEepaTypbl C UCHOJIb30BAHUEM AaHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3AMUCHIBATH
MOKa3aHusl MPUOOPOB C Y4ETOM 3a/laHHOM aOCONIOTHON MOrPENIHOCTH U3MEpPEHUH; MPOBOIUTH
UCCJICIOBAaHUE 3aBHCHUMOCTH OJHON (PU3MYECKOW BEIMYMHBI OT APYTOM C HMCHOJIH30BAaHUEM
OpsIMBIX HU3MEPEHUH (3aBUCUMOCTH IyTH PABHOMEPHO JBIIKYIIETOCS Tejla OT BPEMEHHU
JBUKEHHSI Tella, CUJIbl TPEHHs CKOJIBKEHUSI OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH
T€J1 U HE3aBUCUMOCTHU CUJIbl TPEHUS OT IJIOLIAAM CONPUKOCHOBEHHUS TEJl, CUJIbl YIIPYTOCTU OT
VAJUHEHUS] TPYKUHBI, BBITAIKUBAIOUICH CHIIBI OT 00BEMa MOrpyKEHHOM 4YacTU Tena U OT
IUIOTHOCTU JKUJKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT [IyOMHBI, Ha KOTOPYIO
HOTPYXEHO TEJ0, YCIOBUM IJIaBaHUS TeJl, yCIOBUN paBHOBECHsI pblyara U OJOKOB, y4aCTBOBATb
B IUIAHUPOBAHUU y4eOHOTO HCCIEAOBaHHUs, COOMpaTh YCTAaHOBKY W BBIMIOJNHATH HU3MEpPEHUS,
cleysl IPeASIOKEHHOMY IUIaHy, (bukcUpoBaTh pe3yibTaThbl  IOJYYEHHOMN
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOmuI U rpaduKoB, AeNaTh
BBIBOABI IO pPE3yJbTaTaM HCCIEAOBAHUS, IMPOBOJNUTH KOCBEHHBIE HM3MEPEHHS (UINIECKUX
BEJIMYMH (TUIOTHOCTH BEIIECTBA

KUJKOCTH W TBEPIOTO Teja, CUJia TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKHBAIOIIAs
CHIa, NEHCTBYIOIIAs Ha MOTPYXEHHOE B JKUAKOCTH TENO, KOA(PHUIMEHT IMOJIE3HOTO NeHCTBUS
MPOCTBIX MEXAaHHU3MOB), CIEIys MPEIIOKEHHOW WHCTPYKIUU: TPHU BBHIMOTHECHUH H3MEPECHUM
coOupaTh HSKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYHCISTH 3HAYCHHE HCKOMOW BEITUYMHBI;
coOIIOIaTh MpaBHiIa TEXHUKH OE€30MTAaCHOCTH MpH paboTe ¢ 1a00opaTOpPHBIM

000pyI0BaHHEM; YKa3bIBaTh MPUHIIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOIIAIONIUECS COCYAbl, OapoMeTp, pbluar, MOJIBMXKHBIA U
HETIOJIBYKHBIN OJIOK, HAKIIOHHAS TIOCKOCTh; XapaKTePU30BaTh MIPHHIIUITEI JICUCTBUS U3yUECHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMHCAHUS (B TOM YHWCIE: MOAINIUITHUKH,
YCTPOICTBO BOAONPOBOAA, THIPABIMUYECKUN IIPECC, MAHOMETP, BHICOTOMED, NOPIIHEBON HACOC,
apeoMeTp), UCTIONB3Ys 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUN M HEOOXOAMMBbIC (PU3HUECKUE
3aKOHBI W 3aKOHOMEPHOCTH; TPUBOJIUTH MpUMEPHl (HAXOAUTh HHQPOPMAIUIO O TpHUMEpax)
IPAKTUYECKOT0 MCIOIb30BaHUs (PU3NUECKUX 3HAHUI B NOBCEIHEBHOM JKU3HHU IS 0OecrieueHus
0e30MacHOCTH MpHU OOpalleHHuH ¢ MPHOOpaMU U TEXHUUYECKUMH YCTPONCTBAMH, COXpaHEHHS
310pOBbsSl M COOJIOAEHHMSI HOPM 3KOJOTMYECKOrOo TIOBEJIEHUS B OKpYyXarolel cpene;
OCYIIECTBIISATh OTOOp MCTOYHHUKOB MH(oOpMaru B MHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUW M IyTEM CpPaBHEHUS PA3IUYHBIX
MCTOYHUKOB BBIACIATH MHYOPMAINIO, KOTOpas SBISETCS MPOTHUBOPEUMBON WM MOXET OBIThH

HEJIOCTOBEPHOM; UCIOJIb30BATh IpU  BBIMIOJHEHUH YYEOHBIX 3a1aHUI
HAYYHO-TIOMYJISIPHYIO  JIUTEpaTypy (DU3MUECKOro COJEp)KaHWs, CIpaBOYHbIE MaTepuabl,
pecypcnl cetu uTepHer, BIIAJIETh npuéMaMyd  KOHCIIEKTUPOBAHMSI  TEKCTa,

npeoOpa3oBanus HH(OPMALIUK U3 OJHOM 3HAKOBOM CHUCTEMBI B IPYTYI0; CO3/1aBaTh COOCTBEHHBIE
KpaTKhe IUChbMEHHbIE M YCTHBIE COOOLIEHHs Ha OCHOBE 2—3 HCTOYHHMKOB HH(pOpManuu
(GU3NYECKOro cofiepKaHMsI, B TOM YHCIIe MyOJINYHO AeNaTh KPaTKUE COOOIIEHUs O pe3yJibTaTax
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IPOEKTOB WM Y4eOHBIX MCCIEJOBAHUH, TPU 3TOM TPAMOTHO HCIOJIB30BaTh H3yYEHHBIN
NOHATHUHMHBIN anmapar Kypca (U3MKH, CONpPOBOXAATh BBICTYIUIGHHE MpE3CHTAlMel; Npu
BBITTOJIHEHUH YYEOHBIX MPOEKTOB M HWCCIEAOBAHHHA pacmpeneisiTb O00sS3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABIEHHBIMU 3aJjayaMH, CIEAWTH 3a BBIOJIHEHHWEM IUIaHA JIEHCTBUH,
aJIeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIAJ B JIEATENbHOCTh TIpYMIbl, BBICTpaUBaTh
KOMMYHHKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOILIKX.

K konny obyuenuss B 8 kjacce mpeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

HCIIOJIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE [BUKEHHE aTOMOB M
MOJIEKYJI, arperaTHhIE COCTOSIHUS BEIIECTBA, KPUCTALINYCCKUE U aMOP(HBIE Tela, HACHIIEHHBII
M HEHACHIIIEHHBIM Map, BIAXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHsS SHEPrus, TEIIOBOM
JIBUTATENb, DJIEMEHTAPHBIN JJIEKTPUUECKUU 3apsll, AJIEKTPUUECKOE TOJie, MPOBOJHUKH U
JTUDJICKTPUKH, TIOCTOSIHHBINH O3JIEKTPUYECKHH TOK, MAarHUTHOE TIOJIe, pa3jiudaTh SBJICHHS
(TeruioBOE paclIMpeHre U CxKaTHE, TeIUIoNepeaaya, TEIIOBOe

paBHOBECHE, CMayMBaHWEC, KalWULIPHBIC SIBJICHHUS, HCIIApEHHE, KOHJICHCAIMs, IIJIaBJICHUE,
KpucTayum3anus (OoTBeplieBaHKE), KUIICHHE, Teruionepenaya (TersIonpoBOAHOCTb, KOHBEKIIUS,
W3ITy4YCHHE), DJICKTPU3AIMS TEJ, B3aUMOJCHCTBUE 3apsiioB, JEUCTBHS JJICKTPHUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJICHCTBHE MAarHUTOB, ICMCTBUE MarHUTHOT'O IOJISI HA TPOBOJIHUK C
TOKOM, JJICKTPOMArHUTHAs WHAYKIIUS) 1O OMHMCAHHMIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIONINX JaHHOE (uU3MUeckoe sBIECHHE; pAaclo3HaBaTh MPOSBICHUE
W3YYCHHBIX (DU3MYECKHX SBJICHHUIA B OKPYIKAIOIIEM

MHpE, B TOM uYHucie (HU3NYECKue SBICHUS B TPHUPOJAC: IOBEPXHOCTHOE HATHKEHUE H
KaMWUISpPHBIE SIBIICHUS B TPHUPOJE, KPUCTAUIBI B mpupoje, uznyuenue ConHIla, 3amep3aHue
BOZI0EMOB, MOPCKHE OpHu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEsl, CHETa, dJIEKTPUICCKUE SBICHUS B
atMocdepe, dTEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Toje 3emMiH, Aped( MOI0COoB,
pOJIb MAarHUTHOTO TIOJIS ISl JKM3HM Ha 3emiie, TOJIAPHOE CHUSHUE, TPHU STOM TEPEeBOIUTH
MPaKTUYECKYIO 3a7]a4y B yUeOHYI0, BBIICISITh

CYILIECTBEHHBIE CBOWMCTBA (MpPU3HAKHN) (DU3MUECKUX SIBICHUMN; OMUCHIBATh U3YUYCHHBIE CBOWCTBA
TeN U (pU3MUECKUe SBICHHSA, HCIONB3Ys (U3MUECKHUE BEITUYMHBI (TeMIepaTypa, BHYTPECHHSS
SHEPIusi, KOJUYECTBO TEIUIOTHI, YJAENbHAas TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAs TEIIoTa
IUIaBJICHUS, YJeNIbHas TeIUIoTa MapooOpa3oBaHMs, yJeNbHAas TEIoTa CropaHHs TOIUIMBA,
KOA(p(UIMEHT MOJIE3HOro NEHCTBUS TEIUIOBOW MalIMHBI, OTHOCUTEIbHAS BIIAKHOCTH BO3IYXa,
JNEKTPUYECKUI 3apsl, CHJIA TOKA, DJIEKTPUUYECKOE HANpPSIKEHHUE, CONPOTHUBIEHUE MPOBOJIHUKA,
YAEIbHOE COMPOTHUBIIEHUE BEIIECTBAa, padoTa M MOIIHOCTh DJEKTPHUUECKOro TOKa), MpHU
OTMCaHHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOIb3yEMbIX BEJIHMYUH, 0003HAUECHUS U
eIUHUIBl (PM3WYECKUX BEIMYMH, HAXOAWUTH (HOPMYJIIBI, CBS3BIBAIOIIME JAHHYIO (PU3UIECKYIO
BEJIMYMHY C IPYTUMH BEJIMYMHAMH, CTPOUTH TPpaQUKU U3YYEHHBIX 3aBUCUMOCTEH (hU3MUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, PU3MUECKUE SABICHHS U MPOLECCHI, UCTIONb3Ys OCHOBHBIC
MIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEIIECTBA, IPUHLHUI CYNEPIIO3UIINHI
nosiei (Ha Ka4eCTBEHHOM YpOBHE), 3aKOH COXpaHEeHHs 3apsia, 3akoH OMa ams ydacTka IIernH,
3akoH JIxoyns—JleHna, 3aKkOH COXpaHEHHsS DJHEPIUH, P 3TOM J1aBaTh CJOBECHYIO
(hopMyIHPOBKY 3aKOHA U 3aMHCHIBATH €T0 MATEMAaTUYECKOE BhIpAKEHUE; OOBACHATH (U3NUYECKUE
MIPOLIECCHI U CBOMCTBA TE€J, B TOM UHCJE U B KOHTEKCTE
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CUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BIABIATh IPUUUHHO- CJIEICTBEHHBIE CBSI3H,
CTpPOUTH OOBSCHEHHE M3 |—2 JOrMYecKMX IMIAaroB ¢ Omopod Ha 1—2 M3y4EeHHBIX CBOICTBa
bU3NYEeCKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WIIH

3aKOHOMEPHOCTEH; pemaTh pacy€THbIC 3a/1a4u B 2—3 NEHCTBUSA, UCHIOIB3Ys 3aKOHBI U (POPMYJIHI,
CBs3bIBalOIME (hU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCIOBHs 3ajJjaud 3alUChIBAaTh
KpaTKOC YCJIIOBUC, BBIABJIATH HCAOCTATOK JaHHBIX JJISI PCIOCHHA 3a/aydl, BBI6I/IpaTb 3aKOHBI U
(bopMyIbl, HeoOXoauMBbIe s €€ pelleHHs], IPOBOAUTh Pacdy€Tbl M CPABHUBAThH IOJyYEHHOE
3HaYeHHue (PU3MUECKON BEIIMUMHBI C U3BECTHBIMU JaHHBIMM; PACIO3HABAThH MPOOJIEMBbI, KOTOPbIE
MOXXHO pPCIIMTH IIPpU IMOMOIIN (i)I/ISI/I‘-IGCKI/IX MCTOAOB, HCIIOJIIB3Yys OINHWCAHHUEC HCCIICTOBAHUA,
BBIIECTIATh IIPOBEPAEMOE IPEANOIOKEHUE, OLICHUBATh IIPABWIBHOCTH IOPSAJKA ITPOBEICHUS
HCCIICO0BAaHUA, ACTIATh BBIBOABI; IIPOBOAWTL OIIBITHI I10 Ha6J'IIO)ICHI/II-O (1)I/ISI/I‘~I€CKI/IX SIBIICHUM WA
¢u3nueckux CBOICTB Ten (KaNWUISPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJICHUS BO3/yXa OT €ro
00BéMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCTHIBAHUS U HArpeBaHMs IIPU U3JyUYEHUU OT L[BETa
U3Ty4aouei (moriomaromei) MmoBepXHOCTH, CKOPOCTh HCIAPEHHs BOJAbI OT TEMIIEpaTypbl
KUAKOCTHU M IIOIIaau eé IOBCPXHOCTHU, IJICKTpHU3ALUA TCI U BSaI/IMOI[ef/'ICTBI/Ie SJICKTPHUICCKUX
3apsA70B, B3aMMOJCKHCTBHE IIOCTOSHHBIX MAarHUTOB, BHM3yallM3alllisd MAarHUTHBIX IIOJEH
IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOIO IIOJISI Ha IIPOBOJAHHMK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOWMCTBAa  AJIEKTPOABHUraTeNsl IMOCTOSHHOIO TOKa):  (OpMyIMpOBaTh
poBepsieMble TPEIIOJIOKEHHU, COOUPaTh YCTAaHOBKY M3 HPEJIOKEHHOro 000py10BaHMs,
OIIKNChIBATh XOJ OIIbITa H (bOpMy.]'II/IpOBaTB BbIBOAbI; BBIIIOJHATL MPAMBIC HN3MCPCHUSA
TEMIEPATYPbl, OTHOCUTEIBHOW  BIAXHOCTH BO3AyXa, CHJIBl TOKA, HANpsKEHUSI C
HUCIIOJIB30BaHUEM aHAJIOI'OBbBIX HpI/I60p0B U JaT4YHuKOB (1)I/I3I/I‘-IGCKI/IX BCJIMYMH, CpPAaBHUBATH
pe3yabTaThl M3MEpEeHuil ¢ y4€ToM 3aJaHHON aOCOMIOTHOM MOTrPEHIHOCTH; MPOBOJUTH
UCCJIETOBaHHUE 3aBUCUMOCTH OJJHOU (PU3MUECKON BEIUYUHBI OT JPYyroi

C HCIIOJIb30BAHMEM TNPSMBIX U3MEPEHHH (3aBUCUMOCTH COMPOTHUBICHUS MPOBOJHUKA OT €ro
JJINHBI, TUIOIIAaAU MOICPEYHOro CCUYCHUA U YJACIBHOTO COIMPOTHUBIICHUA BCIICCTBA ITPOBOJAHHKA,
CHIIBI TOKa, HMIYIIEr0 Yepe3 IMPOBOJHUK, OT HANPSHKCHHS Ha MPOBOJIHUKE, HCCIICIOBaHUE
MOCJIEIOBATEIPHOTO W MApajUIeIbHOTO  COEAMHEHWH  TPOBOJHHUKOB):  IIAHUPOBATH
UCCIIeIOBaHKE, COOMPATh YCTAHOBKY U BBIMOJIHATh U3MEPECHHUS, CICILys TIPEIIOKEHHOMY TUIaHY,
(UKCHpPOBATh pe3yNbTaThl IMOJYYEHHOH 3aBHCHMOCTH B BUAE TaONWMIl M TPa(uKOB, JENaTh
BBIBOJIBI IO pe3yJbTaTaM HCCIICIOBAHUS; TMPOBOJNTh KOCBEHHBIC H3MEpPEHHS (U3NICCKUX
BennuuH (yJenbHas TeMJIOEMKOCTh BEIIECTBa, COMPOTHBICHHWE MPOBOAHHMKA, paboTa U
MOIITHOCTh JJICKTPUYECKOTO TOKA): TUIAHUPOBATH M3MEPECHHS, COOMPATh IKCIICPUMECHTAIBHYIO
YCTaHOBKY, CJEYsl MPEJI0KEHHON MHCTPYKIIUH, U BBIYUCIIATh 3HAUCHUE BEIIMYUHBL, COOMOIATh
MpaBujIa TEXHUKU 0€30TaCHOCTH MpHU paboTe ¢ 1abopaTopHBIM

O60py210BaHI/IeM; XapaKTECPU30BaTh MPUHIHUIIBL ﬂeﬁCTBHﬂ HN3YYCHHBIX HpI/I60pOB U TEXHUYCCKUX
YCTPOWCTB C OMOPOW Ha MX OMHCAHUSA (B TOM YHUCJE: CHCTeMa OTOIUICHUS JOMOB, THTPOMETP,
napoBasi ~ TypOWHA,  aMIepMeTp, BOJBTMETP, CYETYMK  OJICKTPUYECKOW  HHEPIHH,
DJIEKTPOOCBETUTEIIBHEIE npudopHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (mpumepsr),
IEKTPUYCCKUE TPEIOXPAHUTEIH, JJICKTPOMATHUT, JJICKTPOJBHUTATENIb TIOCTOSHHOTO TOKa),
UCTIONIB3Ysl 3HAHHWS O CBOMCTBaX (DU3UYECKUX SIBICHUH W HEOOXOIUMBIE (PHU3UUECKUE
3aKOHOMEPHOCTH; paclo3HaBaTh MPOCTHIE TEXHUUYECKUE YCTPOICTBA U U3MEPUTENBHbIE PUOOPHI
M0 CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, MCHXPOMETP,
TUTPOMETP, ABUTATCIIb BHYTPCHHCTO CropaHHsdA, 3JICKTPOCKOIIL, pCOCTaT), COCTABJIAITh CXEMbI
ANEKTPUUECKUX IIeTIell C TOCIEIOBATENBHBIM W MapajuleJbHBIM COCTUHCHHUEM 3JIEMEHTOB,
pasiinias yCJIOBHBIC 0603Ha‘-ICHI/I$I 9JICMCHTOB J3JICKTPUYCCKHUX uenei/'l; NPUBOJUTL HPUMCPLI
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(HaxoauTh MHQPOPMALIMIO O MPUMEpax) MPAKTUUECKOTO UCIOJIb30BAaHUS (U3MYECKUX 3HAHUI B
MIOBCEJHEBHOM JKM3HU Al oOecrieyeHHs O€30MacHOCTH NpU OOpalleHuu ¢ HpudbopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHS 30POBbS M COOJIOJCHUS HOPM 3KOJOTHYECKOTO
NOBE/ICHUSI B OKPYXAalOUIeW Cpele; OCYIIECTBIATh IMOMCK HHGpOpPMauu (GpU3NIECKOro
conepkanus B MintepHere,

Ha OCHOBE MMEIOIIMXCS 3HAHUNA U MyTEM CPAaBHEHMS JOIOJIHUTEIBHBIX HCTOYHHUKOB BBLACIATDH
UHPOPMALIMIO, KOTOpas SBISETCS MNPOTHBOPEYMBOW WM MOXKET OBITh HEJOCTOBEPHOM;
UCIIONB30BAaTh IPHU BBINOJIHEHHHM YYEOHBIX 3aJaHUll HAy4YHO-TIONYJISIPHYIO JIUTEpaTypy
(GU3NUECKOro CoNepXKaHMsA, CIPABOYHbIE MaTepHalbl, pecypcbl cetu VHTepHeT, BialueTh
npuéMaMu KOHCIIEKTHPOBAaHHMS TEKCTa, NpeoOpa3oBaHus MH(GOPMALUH W3 OIHOW 3HAKOBOM
CHUCTEMBl B JPyTyl0; CO37aBaTb COOCTBEHHbIE MUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHUS,
00001as MHPOPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB (DPU3UYECKOTO COAEpKAaHMs, B TOM 4YHCIIE
nyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHOW WMIIM UCCIEI0BATENbCKOM EATENIbHOCTH, pU
9TOM T'PaMOTHO HCIOJIB30BATh M3YYCHHBIN MOHATUHHBIN anmapar Kypca QU3UKH, COMPOBOKIAAThH
BBICTYIJICHHE TIpPE3CHTAllMe; TpU BBINOJHEHUH Y4YeOHBIX IPOEKTOB U HCCIIEJOBAHUMN
(GU3NUECKUX TPOLECCOB  pacHpeiensTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMH 337la4aMu, CIECANUTH 32 BBHIIOJIHEHHEM IIIaHA JCUCTBUN M KOPPEKTHPOBATH €T0,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJAJ B JAEATEIBHOCTh TPYIIBL, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMMOJECHCTBUE, IPOSIBIISASL TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

K koHny obyuenus B 9 Kjacce npeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHH:

WCIIOJIb30BaTh TOHATHS: CUCTEMa OTCU€Ta, MarepuajgbHas TOYKa, TPaeKTOpPHS,
OTHOCHTEJIFHOCTh MEXaHWYECKOTo JIBHXKEHHUs, nedopmanus (ympyras, IuiacTHUecKas), TpeHHe,
LEHTPOCTPEMUTENNBHOE YCKOPEHHE, HEBECOMOCTh W TMEperpy3ku, HEHTP TKECTH, aOCOIIOTHO
TBEPJOE TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUsl U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTaTbHO30PKOCTb, CIIEKTPhI UCIyCKAHUS U MOTJIONICHUS, anbda-, 0eTa- u
raMma-u3JIy4eHus, H30TONbI, sIepHasl SHEPreTHKa; pas3iuyarh SBICHUS (pPaBHOMEpPHOE H
HEpPAaBHOMEPHOE MPAMOJIUHEHHOE JBH)XEHUE, PAaBHOYCKOPEHHOE MNPSAMOJIUHEHHOE JBUXXEHHE,
CBOOOJHOE TaJeHHE TeJ, PaBHOMEPHOE JBIKEHHE MO OKpPY)KHOCTH, B3aUMOJCWCTBUE T,
peaKkTUBHOE JBHKEHHE, KojeOaTelbHOE IBIKEHHUE (3aTyXarollle U BBIHYKJIEHHBIE KOoeOaHus),
PE30HaHC, BOJIHOBOE JBWXKEHUE, OTPAKEHHUE 3BYKA, MPAMOIUHEHHOE pPacIpOCTpaHEHUE,
OTpakeHHE U MPEJIOMJIEHUE CBETa, MOJIHOE BHYTPEHHEE OTpa)KEHUE CBETA, pa3jiokKeHHe Oenoro
CBETa B CIEKTP M CIOXEHUE CIIEKTPAJIBHBIX IBETOB, IUCIEPCUS CBETA, ECTECTBEHHAs
PaAMOaKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOrO CHEKTpa H3Iy4YeHHs) MO0 OMNHCAHHUIO HUX
XapaKTEepHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHHE,
pacro3HaBaTh MPOSBICHNE H3YYCHHBIX (PM3UYECKUX SBICHUN B OKPYIKAIOIIEM MHPE
(B ToM uymcne (¢u3MuUecKUe SBICHUS B MPHUPOJE: MPHIMBBI M OTJIMBBI, JABI)KCHHE IUIAHET
ConHeyHOM cHUCTEMBbl, PEaKTUBHOE JIBM)KEHUE JKMBBIX OPIaHU3MOB, BOCHpPHUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSCEHHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO, LIBETa Te€J, ONTHYECKUE
SABIICHUSI B TPUPOJAE, OHOJOTMYECKOE JCHCTBHE BUAMMOTO, YJIbTPa(pHOIETOBOIO H
PEHTT€HOBCKOTO HW3IyYEHUH, €CTECTBEHHbIN pPaJuOAKTHUBHBIA (OH, KOCMHUYECKHE JIyYH,
palMOaKTUBHOE H3JIYUYCHHUE MPUPOIHBIX MUHEPAJIOB, NEUCTBUE PAJUOAKTHBHBIX U3JIy4YCHUN Ha
OpraHM3M YeJIOBEeKa), MPU STOM IEpPEeBOAUTH MPAKTUYECKYIO 3aJadyy B y4eOHYIO, BBIIEIATH
CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3MUYECKUX SBIICHUH; OMUCHIBATh W3YUYCHHBIE CBONCTBA
TeN W (U3NYECKHE SIBJICHHS, HUCTONB3Yys (U3NYECKHE BEIMYMHBI (CPEIHSAS W MIHOBEHHAs
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CKOPOCTb T€Na IPU HEPAaBHOMEPHOM JBM)KCHHHU, YCKOPEHHE, NEPEMEIIEHHUE, IIyTb, yIIOBas
CKOpOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO Ta/IeHHs, BEC
Tela, UMITyJIbC Tejla, UMITYJIbC CHJIbl, MEXaHH4YecKass padoTa M MOILHOCTb, MOTEHIMaJIbHAs
JHEprus Teja, MOJHATOIO HaJ IOBEPXHOCTBIO 3€MJIM, IOTEHUUAJbHAs DHEPrUs CXKaTOU
IIPYKWHBI, KWHETUYECKAs DSHEpPrus, IOJHAas MEXaHW4YeCKas DJHEprus, MEepHoJ M YacToTa
KOJICOAHUH, JJIMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOpPOCTh CBETa, IOKa3aTellb
OpeJIOMIICHUSI Cpefbl), TMpH ONHCAHWU NPAaBWIBHO TPAKTOBATh (DU3MYECKHH  CMBICT
UCIIOJIb3YEMBbIX BEIMYUH, 0003HAaYEeHUs U eIMHULIBI (PU3MYECKUX BEJIUYUH, HAXOAUTh (DOPMYJIBL,
CBSI3BIBAIOIIME JIAHHYIO (DM3MYECKYIO0 BEIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpapuKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHUS U MPOLIECCHI, HCIIONB3YS

3aKOH COXPAaHEHUs HSHEPIrHH, 3aKOH BCEMHUPHOTO TATOTECHHs, NPUHLHUII CYNEPHO3ULUU CUII,
INPUHIUI OTHOCUTENBHOCTH ['anmiies, 3akoHbsl HBIOTOHA, 3aKOH COXpAaHEHMS MMILYJIbCA, 3aKOHBI
OTPa)XEHHUs U IPEIOMIICHUs CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO U MacCOBOIO YHUCEN IIpU
AJIEPHBIX pEaKUUsX, PU ITOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €T0
MaTEeMaTHYECKOE BhIpAXKEHUE; OOBICHATh (PU3NUECKUE MPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE U
B KOHTEKCTE CHUTYyallMil IPAaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBIABIATh IIPUYMHHO-
CJICZICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX INAaroB ¢ Onopod Ha 2-3
U3YYEHHBIX CBOICTBA PU3NUECKUX SBJICHUH, PU3NUECKUX 3aKOHOB WU

3aKOHOMEPHOCTEH; pelIaTh pacuéTHbIC 3aaun (OMHUpAIOIIMEecs Ha CUCTEMY U3 2—3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI M ()OPMYJIIBI, CBS3BIBAIOIINE (PH3MUECKUE BEIWYMHBI: HA OCHOBE aHaM3a
YCIIOBHS 3a/lauM 3allChIBaTh KPATKOE YCIOBME, BBIABIATH HEJOCTAIONIME WIM HU30BITOUHBIE
JTAaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYJIBI, HEOOXOAMMBIE Uil PEHICHUs, MPOBOJUTH PAcUEThl U
OILICHUBATh PEATMCTUYHOCTh IOJNYUYEHHOTO 3HAYCHHS (PU3UUECKOW BEIMYHMHBI, PAaCIO3HABAThH
po0JIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOI0B, UCTIONb3YS ONHCAHUE
UCCIICIOBAHMS, BBIACISATH MPOBEPSIEMOE TPEAINOJIOKEHUE, OIEHUBATh MPABUILHOCT IMOPSIKA
IPOBE/ICHUS] UCCIEI0BaHM, JIeNlaTh BBIBOJbBI, MHTEPIPETUPOBATH PE3yJbTaThl HAOIIOACHUN U
OTIBITOB; TIPOBOJUTH OMBITHI IO HAONIONECHUIO (GU3NIECKUX SIBICHUH WIN (QU3NIECKUX CBOWCTB
Tes (M3ydeHue BTOporo 3akoHa HbioTOHa, 3aKOHA COXpaHEHUS HEPrUH, 3aBUCUMOCTh MEpPHOIa
KOJIEOaHUH TPYKUHHOTO MAasITHUKA OT MACCHI TPy3a U )KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYbl MaJlbIX KoJieOaHUil, MpsIMOIIMHEIHOE pacpOCTpaHEHHe CBETa, pa3jiokeHue 0eaoro
CBETa B CIEKTP, U3YUCHHE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300paskeHUs
npeMeTa B COOMparoliel JIMH3e, Ha0JII0ICHHE CIUTOIIHBIX M JJMHEHYAThIX CIIEKTPOB U3TYUYCHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 00OPYIOBaHUS, OMUCHIBATH X0
OIBITa U €r0 Pe3yJbTaThl, (JOPMYIHPOBATH BHIBOJBI; MPOBOJUTH MPHU HEOOXOJUMOCTH CEPHIO
OPSMBIX U3MEPEHUH, OTpesieNsist cpeiHee

3HAYCHHE M3MEPSIEMON BeTMYUHBI ((DOKYCHOE PACCTOSTHUE COOMPAFOIIEH JTMH3bI), 000CHOBHIBATH
BBIOOp crmocoba u3MepeHus  (M3MEpUTENFHOro NpuOOpa); TMPOBOAUTH  HCCIIEIOBAHUE
3aBUCUMOCTEH (PU3MUYECKMX BEIWYMH C WCIIOJIB30BAaHUEM IPSIMBIX W3MEPEHUH (3aBHCHMOCTH
NyTH OT BPEMEHU TIPU PABHOYCKOPEHHOM JBIDKEHHH O€3 HadalbHOW CKOPOCTH, MEpuoja
KOJICOAaHNH MaTeMaTHYECKOTO0 MasiTHUKA OT JUTMHBI HUTH, 3aBUCHUMOCTH YTJIa OTPaKEHHs CBETa
OT yrjla MaJCHUS M yIJa MPEJOMJICHHsS OT yrja MaJCHUs): TUIAHUPOBATh HCCIICIOBAHME,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (DUKCHUPOBATh PE3YJIbTATHI MOJYYCHHOW 3aBHCUMOCTH
(Gu3NYeCKUX BEIWMYWH B BUAC TaOMMIl W TpaduKOB, JenaTh BBIBOJABI IO pe3yJIbTaTam
UCCIICIOBAHMS,

23



®enepanbHas pabouas nporpamMma | @usnka. 7-9 knaccsl (0a30BbIi yPOBEHB)

IIPOBOJIUTHh KOCBEHHBIE N3MEPEHUS (PU3NYECKUX BEJIMUMH (CPEIHSISI CKOPOCTh M YCKOPEHHE
TeJa TIPU PaBHOYCKOPEHHOM JIBUKEHHMHU, YCKOPEHHE CBOOOIHOTO MaCHHUs, )KECTKOCTD MPYKUHBI,
KOX(QQUIMEHT TPEHUS CKOJBKEHHS, MEeXaHW4YecKas padoTa M MOUIHOCTh, YacTOTa W TEPHOJ
Kole0aHUH MaTeMaTH4YeCKOro M TMPYKMHHOIO MAasTHUKOB, ONTHYECKas cuila coOuparomeit
JUH3bL, PAJUOAKTUBHBIA (OH): IJIAHUPOBATh M3MEPEHHUS, COOUPATh HKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIIEys IPENIOKECHHON UHCTPYKLIMH, BBIYUCIIATD 3HAUCHUE
BEJIMYMHBl W AHAIM3UPOBATH IIOJy4YECHHBIC PE3YyJbTAaTbl C Y4YETOM 3aJaHHOM IOIPELIHOCTH
M3MEpEeHuH; coOII0AaTh MpaBUiIa TEXHUKU 0€30IacHOCTH IpHU paboTe ¢ 1adopaTopHbIM

o0Opy/Z0OBaHUEM; pa3IWyaThb OCHOBHBbIE NPU3HAKKM HM3YYEHHBIX (U3UYECKUX MOJEJIeH:
MaTepHalibHasi TOYKa, aOCOMIOTHO TBEPJOE TEJO0, TOUCUHbIM MCTOYHUK CBETA, JIy4, TOHKA
JIMH3a, TUTAaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO $/Ipa; XapaKTepHU30BaTh
NPUHIUIBI JEHCTBUS M3YUYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOH Ha HX
onucaHus (B TOM 4YMCIE: CIIUJOMETP, JATUUKHU IOJIOKEHUS, PACCTOSHUS U yCKOpPEHUS,
pakeTa, 3X0JIOT, OYKH, IEepUCKol, (oToanmnapar, ONTHYECKUE CBETOBOJIbI, CHEKTPOCKOIL,
J03UMETp, Kamepa BHUIIbCOHA), UCTIONB3Ys 3HAHHSI O CBOWCTBAX (DM3MYECKHX SIBICHUN U
HeoO0XonuMble (U3NYECKHUE 3aKOHOMEPHOCTH; MCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE
PUCYHKHM  M3YYEHHBIX TEXHHYECKMX YCTPOWCTB, H3MEPUTENIBbHBIX INpPHOOPOB U
TEXHOJOTMYECKUX IPOIECCOB MpPHU PEIICHUU Y4YEOHO-NMPAKTUYECKUX 3a/lad, ONTHYECKHE
CXEMBl JJIsl MOCTPOEHUS M300pakeHUH B IJIOCKOM 3epKane U coOuparouleil JHH3E;
NPUBOJIUTH TNpUMEPHl  (HAXOAUTh HHGOPMALMIO O MpUMEpax) MNPAKTHUYECKOIro
UCTOJb30BaHUS (U3NYECKUX 3HAHUA B TOBCETHEBHOM JKM3HM Ui oOOecreueHHs
0e30macHOCTH TIpu OOpamieHuH C M[pudopaMH U TEXHUYECKHMMH YCTPOWCTBaMH,
COXpPAHEHHMS 3]I0pOBbsI U COOIIOEHUST HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKpPY KarolLIeH
cpeae; OCYUIECTBIATH IMOMCK HHPOpManuu (U3NYECKOTO cojepxkaHus B MHTepHeTe,
CaMOCTOSITENIbHO  (pOpMyJIMpYsl TOUCKOBBIA 3allpoc, HAXOAUTh IyTH ONpEeAEICHUS
JOCTOBEPHOCTH TOJIYYEHHOM MWHPOpPMALMM HAa OCHOBE HMEIOUIUXCS 3HAHUH W
JIOTIOJIHUTENbHBIX HCTOYHUKOB; HCIOJB30BaTh TMPU BBHIMOJIHEHUHM Y4YeOHBIX 3aJaHui
HAYYHO-TIONYJISIPHYIO JMTEPaTypy (U3NYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE MaTepHalbl,
pecypcsl cetu HTepHeT, BiageTs npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, TPe00pa3oBaHUs
uHpOpMAallMM W3 OJHOM 3HAKOBOW CHUCTEMBI B JIpyryl0; CO34aBaTh COOCTBEHHBIE
MUCHMEHHBIE ¥ YCTHBIE COOOIIEHHSI HA OCHOBE MH(POPMALIUU M3 HECKOJIBKHX HCTOYHHKOB
¢u3nyeckoro cojaep)kaHus, MNyOIMYHO TNPEACTaBIATh pE3yibTaThl MPOEKTHON WM
HCCIIEIOBATENIbCKOM IEATEIbHOCTH, NPU 3TOM TIPAaMOTHO MCIIOJNb30BaThb W3YUYEHHBIN
NOHATUIHBIN anmapar HM3y4yaemMoro pasjaena (U3MKH U CONPOBOXKAATh BHICTYIUICHHE
Ipe3eHTaIMel ¢ y4€ToOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.
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7 KIIACC
Ne HaumenoBanue pazgenoB u| KomuuectBo | [Iporpammuoe coaepkanue OcHOBHBIE BUBI ACSITETLHOCTA 00YYaIOIINXCS
/1 TeM yueOHOro mpeamMera 4acoB

Pasznen 1. ®u3uka u ee POJIb B IIO3HAHUH OKPYKAKOIIETo MUpa

1.1 |®usuka — Hayka O 2 du3uka — HayKa o IPUPOJIE. BblsiBlieHME  pasauMuuii  MexXay ~— (QU3MYECKMMH U
IIpUpOAC SBrenust npupobl. PUHYECCKUE| X MMUYECKUMH IPEBPAIICHUAMH.
SIBJICHHA: Pacnio3naBanue u kiaccuurarnus GU3NUECKUX ABJICHUIA:
MCXaHHYCCKUC, TCIIOBBIC, MEXaHUYECKUX, TEIUIOBBIX, JIEKTPHIECKUX, MATHUTHBIX U
SJICKTPUYCCKHUC, MArHUTHBIC, cBeTOBBIX. Habnronenue u onucanue pU3MIECKUX SBICHUN
CBETOBbIE, 3BYKOBBIE
1.2 | dusuyeckue BEIUUHHBI 2 du3nuecKe BeTMINHEL OnpejiesieHue IeHbl JleJeHUs IIKadbl H3MEPUTEIHLHOIO

N3mepenue Gpusnueckux
BennurH. Ousndeckue npuodopsl.
[TorpemnocTs M3MepeHU
MexnyHapoaHas cuctema
€VHMII

npubopa.

W3mepenne nMHEHHBIX pPa3MepoOB TEIl M IPOMEXKYTKOB
BPEMEHHU C yUYETOM IO PEIIHOCTEM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
N3mepenue TemnepaTypsl IPpH MOMOIIH KUIKOCTHOTO
TEPMOMETpA U IaTYUKA TEMIIEpPaTyphbl.

BrinonHenue TBOpUECKUX 3aJaHUI 110 TIOUCKY CIIOCOO0B
W3MEpEeHUs] HEKOTOPhIX (PU3NUECKUX XapaKTEPHUCTUK,
HaInpuMep, pa3MepoB MaJIbIX 00BEKTOB (BOJIOC, TPOBOJIOKA),
YAUIEHHBIX 00BEKTOB, OOJIBIITUX PACCTOSTHUM, MaJIbIX
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NpPOMEXKYTKOB BpeMeHH. OOCYyXIeHHe MpeaiaraeéMbix
CII0CO00B

1.3. | EcTecTBeHHOHAYYHBII 2 Kak ¢usuka u apyrue BoiBmkenne rumnore3, OOBSICHSAIONIMX MPOCTHIE SBJICHUS,
METO/]I IO3HAHUS €CTECTBEHHbIE HAYKH U3Y4aroT HaIpHMep:
npupony. EcrectBeHHO-HayIHbIH | _ 1I04eMy OCTAHABIMBAETCS JABMKYLIEECS 110
METO/]I IO3HAHMSI: HaOII0IeHHE .
A A > | FOpU30HTAJILHOM MOBEPXHOCTHU TEJO; — [IOYEMY B
IIOCTaHOBKA HAy4YHOT'0 BOIIPOCA, . .
KapKYI0 MOrojly B CBETJION OJ€XK/1€ IPOXJIATHEH, YEM B
BBI/IBVJKEHUE THIIOTES, . .
TémHOM. [Ipeoxenne cnoco60B NPOBEPKU THITOTES.
9KCIIEPUMEHT 110 NPOBEPKE
THIOTE3, 00BACHEHHE [TpoBenenue uccien0BaHus 10 MPOBEPKE KAaKOMINO0
HAOJIFOaEMOTO SABJICHHUS. TUIIOTE3BI.
Onucanve ¢puznyeckux sABjieHul | [ToctpoeHre MPOCTEHIIMX MOIENIeH (GU3HIECKUX SABICHUI
C IIOMOILIBIO MOJEIIEN (B BHJIE pUCYHKOB WJIU CXEM), HAIIPUMEp NaJIcHNue
npeaMeTa; IpsSMOIMHEHHOE pacpOCTPaHEHUE CBETA
Hroro no paszneny 6

Paspnen 2. IlepBoHayabHbIE CBEACHHUS O CTPOCHUHU

BelIeCTBa

2.1

CtpoeHue BelecTna

1

CTpoeHue BeleCcTBa: aTOMbI U
MOJIEKYJIbI, UX pa3Mepbl. OMbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE
CTpOEHHE BeIeCTBa

Habmoienne u uHTEpIpETaus ONbITOB,
CBHUJIETENILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUHU
BELIECTBA: ONBITHI C PACTBOPEHUEM PA3JIUYHBIX BELIECTB B
BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYJI C

ncrnoiib3o0BaHueM ¢oTorpaduii, HOJTy4YeHHBIX Ha

aTOMHOM CHJIOBOM MUKpockorne (ACM) —

nabopaTtopHas padota 1o Teme: «OreHka
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IaMeTpa aToMa METOAOM  PsIOB (c
UCTIONB30BaHUEM (GoTorpaduii)».
Omnpenenenue pazMepoB MajbIX TEJ

2.2

JBmxeHue
B3aUMOJICHICTBUE
YaCTHI] BEIIECTBA

JIBr>KeHrEe YyacTHI BEIECTBA.
CBs13b CKOPOCTH JABUKECHUS
YacCTHULl C TEMIIEPATypPOM.
bpoyHoBCcKkoe nBUKEHUE,

b dy3us.

B3aumoneiictBue YacTHIL
BEILIECTBA:  MPUTSHKEHUE U
OTTaJKUBaHHUE

Habmonenue n o0bsicHeHHEe OPOYHOBCKOTO IBYXKCHHS U
spienns nuddysun. [IpoBeaeHne u 00bICHEHNE OTIBITOB
10 HAOJTFOJICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
[IpoBenenue 1 0OBSICHEHNE OIBITOB IO OOHAPYKEHUIO
CHUJI MOJICKYJISIPHOTO TIPUTSKEHUS U OTTaTKUBAHUS
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2.3 | ArperaTHble COCTOSIHHS 2 ArperaTHble COCTOSTHHS Ornucanue (¢ UCIOJIB30BAHUEM MPOCTHIX MOJICTIEH)
BeleCTBa BEIIECTBA: CTPOCHUE T'a30B, OCHOBHBIX Pa3JIMYUil B CTPOCHUU T'a30B, KUIKOCTEH U
JKUJIKOCTEN U TBEPIBIX TBEPJBIX TEJL.
(KpPHCTaJTMYECKUX ) TEIL. OObsicHeHHE MaJION CKUMAEeMOCTH KUAKOCTEH U TBEPIBIX
Bsaumocssi3b Mexy TeJ1, OOJIBIION CKUMAeMOCTH ra3oB. OObsICHCHHE
CBOUCTBAMH BCIICCTB B PA3HBIX | coxpanenus GpopMbl TBEPABIX TEI U TEKYYECTH KUIKOCTH.
arperaTHhIX COCTOSTHUSIX U UX N
[IpoBeneHue OMBITOB, JOKA3BIBAIOIINUX, YTO B TBEPIOM
ATOMHO-MOJIEKYJISPHBIM
COCTOSTHUU BOJIbI YACTHIIBI HAXOAATCA B CPEIHEM JaJbIle
ctpoeHreM. OCOOCHHOCTH
N JPYT OT Japyra (TJIOTHOCTh MEHBIIIE), YEM B HKHIKOM.
arperaTHhIX COCTOSTHUHN BOIBI
YcTaHoBIIEHUE B3aUMOCBSI3U MEXKTY OCOOCHHOCTSIMU
arperaTHhIX COCTOSTHUIM BOJIBI U CYIIIECTBOBAHHEM BOIHBIX
OpraHU3MOB
(MC — 6uonorus, reorpadus)
Uroro no pazaeny 5

Paznen 3. /IBuskeHue U B3aUMOIeiiCTBUE TeJl
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3.1 | MexaHuueckoe JIBIKECHUE MexaHn4decKkoe IBIKEHUE. HccnenoBanue paBHOMEPHOTO JIBIKEHUS, ONIPEICTICHIE
PaBHOMepHOGIIHepaBHOMepHOC €ro IPU3HAKOB.
aikenue. Ckopocts. CpeHas | [agmonenne HepaBHOMEPHOTO ABHKEHHS 1 OTPEICCHHE
CKOpOCTL TpH HePaBHOMepHOM €r0 OTJIMYUN OT PABHOMEPHOTO JIBHYKCHHUSI.
IBWKEeHUH. Pacuér mytu n
OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBVKCHUS
BPEMECHU JIBUKCHUS
(mmapuka B )KMJIKOCTH, MOJCIH JIEKTPUIECKOTO
ABTOMOOWJIS U T.11.).
Omnpezenenne cpeHel CKOPOCTU CKOJIbKEHUS OpyCcKa WK
IIapuKa Mo HaKJIOHHOW TUIOCKOCTH PemeHue 3a1a4 Ha
oTpeieNIeHUE MMy TH, CKOPOCTH ¥ BPEMEHU PAaBHOMEPHOTO
JIBUKCHHSL.
AHanu3 rpad)iKOB 3aBUCUMOCTH ITyTH H CKOPOCTH OT
BPEMCHH
3.2 | Nnepuwms, macca, SBnenne nHepuyuH. 3aKOH OObsicCHeHHE U POTHO3UPOBAHUE SIBIICHUH,

IIJIOTHOCTD

uHepuuu. B3aumonencTeue el
KaK PUYMHA U3MEHEHUS
CKOpOCTH JIBHKEHHUs Tell. Macca
KaK Mepa MHEpTHOCTH Tela.
[InotHOCTH BemecTBa. CBs3b
IUIOTHOCTH C KOJMYECTBOM
MOJIEKYJ B €AMHUIE 00BEMaA
BELIECTBA

00yCJIOBJICHHBIX HHEPIMEH, HAIPUMED, YTO MMPOUCXOIUT
MIPY TOPMOKEHUH WM PE3KOM MaHEBPE aBTOMOOWIIS,
II0YEMY HEBO3MOXHO MITHOBEHHO IIPEKPATUTh JBUKCHHUE HA
BEJIOCUIIE/IC UIIU CAMOKAaTe U T. [I.

[IpoBenenue u aHaIM3 ONBITOB, IEMOHCTPUPYFOLIUX
W3MEHEHNE CKOPOCTH JIBUKEHHUS TeJla B PE3YJIbTATE
JIECTBHS HA HETO IPYTHX TEl.

Pemienue 3a1a4 Ha ornpe/esieHue Macchl Tefa, ero oobéMa u
IIJIOTHOCTH.
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[IpoBeneHue 1 aHAINA3 OIBITOB, IEMOHCTPUPYOLIUX
3aBUCUMOCTb U3BMEHEHUSI CKOPOCTHU Te€JIa OT €ro MacChl PU
B3aMMOJICUCTBUH Tell. MI3MepeHne macchl Tena
pa3IMYHBIMHU CIIOCOOAMHU.

Ornpezenenne MIOTHOCTH TeJa B PE3yJIbTaTe U3MEPEHUs
€ro mMacchl ¥ 00bEéMa

3.3

Cuia. Bune! cun

14

Cwuta KaK XapaKTepHUCTHKA
B3aumoaencTus Tei. Cuia
YIPYTOCTH M 3aKOH I'yka.
M3mepenue cuiibl ¢ TOMOIIBIO
IrHamomMmeTtpa. fBneHue
TSATOTCHUS U CHJIA TSKECTH.
Cuiia TsKeCTH Ha ApyTHUX

IJIaHETaX.
Bec tema.  HesecomocTs.
CnoxxeHnne CHII,
HalpaBJIEHHBIX IO  OJHOM
IPSIMOA.

PaBuopeilicTByromas cwi. Cuna
TpeHus. TpeHue CKOJIbKEeHUs U
TpeHue nokosi. TpeHue B
MPUPOJE U TEXHUKE

N3ydeHue B3aMMOJIEUCTBUS KaK TPUYMHBI U3MEHEHUS
CKOpPOCTH Tena wiu ero nedopmanuu. Onrcanne pearbHbIX
CUTYyallMil B3aUMOJEHCTBUS TEJ C TOMONIBIO MOJICIIEN, B
KOTOPBIX BBOJAUTCS MOHSITHE U N300paKEHHUE CUITBI.
N3yuenue CHIIBI YIPYTOCTH. HccnenoBanue
3aBUCUMOCTH  CHJIBI  YNIPYTOCTH OT  YJUIMHEHUS
PE3WHOBOTO IIHYpa WX TMPYXKHUHBI (C TOCTPOCHUEM
rpaduka).

AHanu3 NpakTUYECKUX CUTYallUid, B KOTOPBIX MPOSIBISAETCS
JIEUCTBUE CUJIBI YIIPYTOCTH

(ynpyrocTs Ms4a, KpOCCOBOK, BETOK JIEpeBa U Jp.).

AHanu3 CUTyaIui, CBSI3aHHBIX C ABJICHUEM TIATOTCHHUSI.

OOBbsicHeHrE OPOUTAITLHOTO JIBHKEHUS TUIAHET C
UCTIONb30BAaHUEM SIBJICHHSI TATOTEHUS U 3aKOHA MHEPIUH.
M3mepeHue Beca Tela ¢ TOMOIIBIO JMHAMOMETDA.
O0oCcHOBaHME ATOTO CIIOCO0A U3MEPEHUSI.
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AHanM3 1 MOJEIUPOBAHKE SIBJICHUSI HEBECOMOCTH.
DKCIEepUMEHTAIBHOE MOTyUYEHUE TTpaBuiIa CIOKEHUS CUII,
HaIpaBJICHHBIX BIOJIb OJTHOM NpsAMoil. OnpeaeneHue
BEJIMYMHBI PABHOJECHCTBYIOLLEH CUII.

N3yueHue cuibl TpEHUsE CKOJBXKEHUS U CUJIbl TPEHUS
ITOKOSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI OT CHITBI
JABJICHUS U CBOMCTB TPYIIUXCS MTOBEPXHOCTEH.

AHanIu3 NpakTUYECKUX CUTYyallUi, B KOTOPBIX
IPOSIBIISIETCS ACMCTBUE CUIIBI TPEHUS, UCIIOJIB3YIOTCS
CIocoObI €€ YMEHbIICHNS WM YBEINUeHUs (KaTaHUe Ha
JBIKAX, KOHbKAX, TOPMOKEHUE aBTOMOOMJIA,
MCIIOJIb30BaHUE TIOJIIMITHAKOB, IUIABAHUE BOIHBIX
KHUBOTHBIX U J1p.). Pemienue 3agau ¢ HCHoab30BaHUEM
(dopMmya Uit pacuéTa CUIIbI TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Hroro no paszneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, KUIAKOCTEH U Ta30B
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4.1

Hasnenue. [lepenaua
JIaBJICHUS TBEPABIMU
TEJIaMU, )KUJIKOCTIMHU U
rasamu

Jasnenune. CiocoObl
YMCHBIICHHUA U YBCIIUYCHUA
napieHus. JlaBiieHue rasa.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT
00BEMa, TeMIeparypsbl.

AHanu3 1 00bSICHEHHE OIBITOB U MPAKTUUYECKUX CUTYaLlUH,
B KOTOPBIX MPOSBIIACTCS CUJIA JaBICHUS.

ObocHoBaHME CIOCOOOB YMEHBILICHHS U YBETHUCHHS
JaBJICHUS.

W3ydeHne 3aBUCHMOCTH JABJICHUS Ta3a

Ilepenaua naBneHus TBEPABIMU

TCI1aMH, XXUAKOCTAMUA U Ia3aMU.

3akoH [lackansg

0T 00bEMa U TeMIepaTyphl.

N3yuenue ocobeHHOCTEH nepenaun AaBieHUs TBEPIBIMU
TeJIaMU, KHUJIKOCTSIMU U razaMu. OG0CHOBaHUE pE3yJIbTATOB
OIIBITOB

0COOEHHOCTSIMU CTPOEHHMSI BELLIECTBA B TBEPIOM, KUJAKOM U
ra3000pa3HOM COCTOSHUSX. DKCIEPUMEHTAIBHOE
JI0Ka3aTeNbCTBO 3aKoHa Ilackans.

Pemrenne 3amau Ha pacué€r qaBiaeHus: TBEPAOTO Tea
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4.2 | JlaBicHHE KUAKOCTH 3aBUCHMOCTb JIaBIICHUS HccnenoBanne 3aBUCUMOCTH JABJICHHUS JKUIAKOCTH OT
KHJIKOCTH OT TIIyOHHBI. IIyOMHBI  TOTPYKEHUS M IUIOTHOCTH  JKHJIKOCTH.
[THeBMaTHYECKHE MAIITHHBL. Habmroneuune u o0BsICHEHHE TUAPOCTATUIECKOTO
I'mapocratiyeckuii mapaaoxc. napajoKca Ha OCHOBe 3aKkoHa Ilackas.
Coobwaromuecs cocyaL. N3yyeHne cooONIaroImuxcs COCy10B.
['unpaBnuyeckrue MEXaHU3Mbl )
Pemenue 3a1ay Ha pacuéT AaBIICHUS KHUIKOCTH.
OO0bsicHeHre TPUHITUTIA JCHCTBUS THAPABIMYECKOTO
npecca, THeBMaTHYECKUX MAIlKH.
AHanu3 1 00bSICHEHHE TPAKTUYECKUX CUTYaIUH,
JEMOHCTPHUPYIONINX TIPOSBICHUE JABICHHUS KUIKOCTH U
3akona [lackans, HampuMmep MPOILEeCcCOB B OPTaHU3ME MIPU
r71yOOKOBOHOM HBIPSTHUH
4.3 | AtmMocdepHOe 1aBleHue ATtMmocdepa 3emiu u DKcrepuMeHTAIbHOE 00HapyKeHHe aTMoc(hepHOTro

aTMoc(epHOe JaBlICHHE.
[Ipyumnnel cyniecTBOBaHUsA

JaBJICHHA.

AHanm3 1 00BSICHEHNE OTIBITOB U MTPAKTUYECKHUX
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BO3/YIIHOM 000JI0UKH 3eMJIH.
Oneit Toppuuennu. M3smepenne
aTMOC(EpPHOTO AaBJICHHUS.
3aBUCUMOCTB aTMOC(EPHOTO
JIaBJIEHUSI OT BBICOTHI HAJ[
ypoBHeM Mops. [Ipubopsl ans
U3MepeHus aTMOC(hepHOTo
JTaBJICHUS

CUTYyallui, CBSI3aHHBIX C IeWCTBUEM aTMOC(hepHOTro
JTaBJICHMUSL.

OOBsICHEHNE CYIIECTBOBAHMS aTMOC(Ephl Ha 3emiie U
HEKOTOPBIX IUIAHETaX WK €€ OTCYTCTBHS HA JPYTHX
manetax u Jlyne. OObsCHeHHE U3MEHEHUS TNIOTHOCTH
aTMoc(epsl ¢ BBICOTOW U 3aBUCHUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTEHI.

Pemienue 3a1a4 Ha pacu€t aTMOC(EPHOTO JTABICHHUS.
Nzyuenwue ycTpoiicTBa GapomeTpa-aHepouaa

4.4

JleWicTBue KUIKOCTH U
raza Ha TMOTPYXEHHOE B
HUX TEJIO0

JlelicTBUE KUJIKOCTH U Ta3a HA
IIOIPYKEHHOE B HUX TEIIO.
BrrrankuBaromas (apxuMmenoBa)
cuia. 3akoH Apxumesa.
[InaBanue Ted.
Bo3nyxomnnaBanue

DKCIepuMEHTaIbHOE O0OHAPYKEHUE JEHCTBUS
JKUJIKOCTH U ra3a Ha NOrpyKEHHOE B HUX TEJIO.
Ornpenenienne BHITATKUBAIONIEH CHIIBI, JEHCTBYIOMIEH
Ha TEJI0, IOTPYKEHHOE B KUJIKOCTb.

[IpoBenenue u 00Cyk ICHHE OIBITOB, IEMOHCTPUPYIOIINUX
3aBUCUMOCThH
BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIONIEH Ha TEIO B

XKHUJKOCTH, OT 00BbEMA MOrpyKEHHON B KUAKOCTb YaCTH
T€JIa U OT IJIOTHOCTH KUIAKOCTH.

IIposepra mnesasucumocmu GbIMAIKUEAIOUEU CUTbL,
oeticmeyiowell Ha meno 8 JHCUOKOCMU, Om MACCbl
meia.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00BEMa
HOl“py}KéHHOﬁ B XXUJAKOCTH 4aCTH TCJ1a.
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Pemenue 3a1ay Ha mpuMeHeHHE 3aKOHAa ApXumesa u
ycioBus I1aBanus Ten. KoHcTpynpoBaHue apeomeTpa Uin

KOHCTPYHPOBAHUE JIOJIKH U OMpeiesieHue eé
rpy30001bEMHOCTH

Hroro no paszneny 21
Pazgen S. Pabora 1 MOIIHOCTL. JHEPrus
5.1 | PaGora ¥ MOILIHOCTE 3 Mexanunueckas paboTa. DKCIEPUMEHTAIILHOE omnpeaeieHue

MomHocTs

MEXaHUYeCKOH pa60TBI CHUJIBI TAXKCCTHU npu
naacHum TC€jla W CHJIbI  TPCHUMA npu
PAaBHOMEPHOM NEPEMEIICHUN TCJ1a 10

TOPU30HTAIILHON IIOBEPXHOCTH.

Pacuér wmomHOCTH, pa3BHUBaeMOW MpU MOABEME

JCCTHHUIIC.

Pemenue 3a1ay Ha pacuéT MEXaHUYECKOM pabOThI U

MOITHOCTH

1o
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5.2 | [IpocThiec MeXaHU3MBI 5 [IpocThie MeXaHU3MBI: phIyar, OrnpeziesieHre BBIUTPHIIIA B CUJIE MPOCTHIX MEXaHU3MOB Ha
010K, HAKJIOHHASI TIIOCKOCTb. pUMepe pbluara, MoJABMKHOTO M HETIOABIKHOTO OJIOKOB,
I[TpaBuito paBHOBECHsI phIvara. HAKJIOHHOM mockocTu. MccnenoBanue ycnoBus
Tpumenenne npasuia paBHOBecHs peruara. OOHapy>KeHHE CBOMCTB MPOCTHIX
paBHOBECHsI ppluara K OJIOKY.
MEXaHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX U
«30I510TOE IPABUIIO» MEXAHUKH.
MPUCIIOCOOICHUSX, UCTIONb3yEeMbIX B OBITY M TEXHHKE, a
KIT[I mpocThIX MEXaHU3MOB.
TaK)X€ B JKHUBBIX OpraHU3Max.
[TpocThie MexaHU3MBI B OBITY U
TexXHUKe DKCIEepUMEHTAIBPHOE J0Ka3aTeIhCTBO pPaBEHCTBA paboT
IPY MPUMEHEHUH MPOCTHIX MEXaHHU3MOB.
Onpenenennie KIIJ[ HaKTOHHOM TIJIOCKOCTH.
Pemenue 3amau Ha mpuMEHEHNE TTPaBUiIa PABHOBECHS
ppraara u Ha pacuét KIIJI
5.3 | Mexanuyeckast SHEPIHs 4 MexaHuyeckas SQHEprusi. DKCHEpUMEHTAJILHOE OIPE/IETICHUE U3MEHEHUS
Kunerndeckas 1 HOTCHIMATBHAS | KWHETUYECKOM M TIOTEHIMATIBLHON SHEPTUH TeJa TIPU €0
sHeprus. [IpeBpaienue OMHOTO | cxaThIBaHMH O HAKIOHHOI IITOCKOCTH. POPMYIHPOBAHHE
BH/Ia MEXAHWICCKOM SHEPTHN B | ya ocpoBe MccieIOBAHHS 3aKOHA COXPAHEHHS
roi. 3aKOH COXpaHEHUs .
by p MexaHn4deckoi sHeprun. OOCyKIeHNEe TPaHHUII
SHEPTHH B MEXaHHKE
MMPUMEHUMOCTH 3aKOHA COXPAHECHUS YHEPTHUH.
Pemenue 3amad ¢ uCmosb30BaHUEM 3aKOHA COXPaHEHUS
SHEPTHH
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME
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8 KJIACC
Ne HanmenoBanue KomnuectBo | IIporpammHoOe copeprkaHue OcHOBHbIE BUBI ACSITEILHOCTH 00yYaIOIIUXCS
I/ pasnenoB u TEM 4acoB
y4eOHOro mpeameTa
Pa3pean 1. TensioBblie iBJICHUSA
1.1 | CrpoeHue u cBoiicTBa 13 OCHOBHBIE TOJI0KEHUSI HaGmronenre n nHTEpIpeTaIys OINbITOB,

BCIICCTBA

MOJIEKYJIAPHO-KMHETUYECKOMN
TEOPHUH CTPOCHUS BEIIECTBA.
Macca u pa3Mepbl aTOMOB U
MOJIEKYJI. ONBITHI,
MOATBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHH.

Mopaenu TBEPIOTO, )KUIKOTO U
ra3000pa3HOro COCTOSTHUMN
BEILIECTBA.

Kpucrannuueckue u amopHbie
Tena.

OObBsCHEHUE CBOMCTB r'a30B,
KHUIKOCTEN M TBEPABIX TEI HA
OCHOBE IMOJI0KEHUI
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. CMauyuBaHUE U
KamUIsIpHBIC siBIeHUS. TemmoBoe
pacIImpeHue u CKkaTue

CBU/IETEJIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHM BEILECTBA: OIbITHI C PACTBOPEHNUEM PA3IUYHBIX
BELIECTB B BOJIE.

Pemenue 3a1a4 1o OLIEHUBAHUIO KOJIUYECTBA ATOMOB WM
MOJIEKYJI B €IUHUIIE 00bEMa BELIECTBA.

AHaiu3 TEKCTa JPEeBHUX aTOMUCTOB (HaIIpuUMep,
dbparmenTa mosmel Jlykpenus «O mpupojie Beniein») ¢
U3JI0’)KEHUEM 00OCHOBAaHUI aTOMHOM FMIIOTE3bI
(cmpiciioBoe uTeHne). OLeHKa YO UTEIbHOCTH STUX
000CHOBaHHUH.

OO0pbsicHeHrEe OPOYHOBCKOTO JIBHKEHUS, SIBJICHUS

b dy3un 1 pa3Tuuuii Mexa1y HUIMH Ha OCHOBE
HOJIOXKEHUH MOJIEKYIISIPHO-KUHETHUECKONW TEOpUU
CTPOEHMS BEILIECTBA.

OObsicCHEHNE OCHOBHBIX Pa3JIMYUil B CTPOCHUH I'a30B,
KUAKOCTEH U TBEPJBIX TEN C UCIIOJIb30BAHUEM
TMTOJIOKEHU MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
cTpoeHus BemecTsa. [IpoBeeHe onpIToB MO
BBIpAlIMBAaHUIO KPUCTAJIOB TOBAPEHHOM COM UITH
caxapa.
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[TpoBeneHmne 1 00BACHEHUE OIBITOB, IEMOHCTPUPYIOIIUX
KalWJUISIPHBIE SIBJICHUS U SIBJICHUE CMAYMBAHHUS.
OObsicCHEHHE POJIH KANWUISIPHBIX SBICHUN IS
MOCTYIUIEHUS BOABL B OPraHU3M PACTECHHIA.

HaGmronenue, npoBenenne u 00bSICHEHUE OTIBITOB TI0
HAOII0/ICHUIO TETNIOBOTO PACIIMPEHUS Ta30B,

KHUJIKOCTEH U TBEPABIX Ted. OObICHEHHE COXPAHCHHS
00bEMa TBEPBIX TEJ, TEKYUECTH KUIKOCTH (B TOM
YHUCJIE, Pa3HUIIBI B TEKYUYECTH IS PA3HBIX JKHIKOCTEH),
JaBIICHUS Ta3a.

[IpoBenenune onbITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTh
JaBJICHUS BO3/yXa OT €ro 00bEMa 1 HarpeBaHUs WU
OXJIAXKJICHUS, U MX 00BSICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHUs. AHAIU3 NPAKTUYECKUX
CUTYyallMi, CBA3aHHBIX CO CBOMCTBaMU ra30B, )KHIKOCTEH
1 TBEPJIBIX TEI

1.2

TemmoBrie MMpoucCChl

29

Temneparypa. CBs3b
TEMIIEPaTyphbl CO CKOPOCTHIO
TEIJIOBOTO JABMKEHUS YaCTHIL.
Baytpennss sueprus. CriocoObl

HU3MCHCHUA BHYTpCHHCﬁ OHCPIUu:

TCIJIonepeaada u COBCPIICHUC
pa60TBI. Bungsr TCILIONICpCaAAIH:

OO0oCcHOBaHUE MPABUIT H3MEPEHUS TEMIICPATYPHI.
CpaBHeHUE pa3IUIHBIX CIIOCOOOB H3MEPEHUS U IIIKAIT
TEMIIEPATYPHI.

Habmtoienue 1 00bSICHEHHE OTBITOB, IEMOHCTPHUPYIOIIHX
W3MEHEHHE BHYTPEHHEH SHEPruu Tella B pe3yJIbTaTe
Tennonepez[aqn nu pa6OTBI BHCIITHUX CHUJI.

HaGmronenue u o0bsICHEHHE OTBITOB, 00CYK/ICHNE
HpaKTHqCCKHX CPITyaIIHI}'I,
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TEIJIONPOBOJHOCTh, KOHBEKIHUA,
W3JIy4YCHHE.

KomnuectBo TemnoTel. Y nenbHas
TEIIOEMKOCTh BEILIECTBA.
TermmooOMeH U TEIIOBOE
paBHOBecHE. YpaBHEHHE
TeraoBoro Oananca. IlmaBiaenue u
OTBEpACBaHUE KPUCTATITUIECKUX
BCIICCTB. Y Ie/IbHAs TEILIOTa
IUIaBJICHMSL.

[TapooGpazoBanue u
KoHaeHcauus. Mcnapenue.
Kunenne. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb
TEMIIEPATyPhl KUIICHUS OT
aTMoc(hepHOTro JaBJICHHUS.
BrnaxHocTs BO3ayxa. DHeprus
TOIUTMBA. Y AeJbHas TEeIIoTa
CTOpaHUsI.

[TpuHIUTIBI paObOTHI TETIIOBBIX
neurateneit KIT/[ TermmnoBoro
IBUTATCIIA. TGHJ'IOBI)IC JABHUTAaTCIIN
nu

JIEMOHCTPUPYIOIIUX pa3JIMYHbIC BUJIbI

TeIJIonepe1ayu: TEIJIONPOBOAHOCTb,
KOHBEKIIUIO, U3TTy4YCHUE.

HccnenoBanue sBIEHUS TEINIOOOMEHA MPHU CMEIIMBAHUU
XOJIOAHOU U Topsiueit Boabl. HabmroneHue ycTaHoBIeHUS
TEIJIOBOTO PaBHOBECHSI MEXKy TOpSIYE M XOJIOAHOMN
BojoM. Omnpenenenue (MU3MEPEHUE) KOJIUMYECTBA TEILJIOTHI,
MOJIyYEHHOTO BOJION MIPH TETUIOOOMEHE C HarpeThIM
MeTa/UTHYeCKUM ImuHApoM. Onpenenenue (M3MepeHue)
YJEIbHOM TEIUIOEMKOCTH BEILIECTBA.

Pemienue 3a7a4, CBA3aHHBIX C BEIYUCICHUCM
KOJIMYECTBA TEIUIOThI U TEIIOEMKOCTU TPU
TEI000MEHE.

AHanu3 cUTyaluii MPakTUYeCKOro UCTOIb30BAHUS
TETJIOBBIX CBOMCTB BEIIECTB M MAaTEPUATIOB, HAIIPUMED,
B LIEJISIX DHEProcOepEeKEHUS: TEIIION3OJISAIIHS,
sHEprocOeperaroIie KphIi, TePMOAKKYMYJIATOPHI 1
T. 1. Habmonenue siBieHnit ucrapeHus u
KOHJICHCAIIHH.

UccnenoBanue nporecca ucnapeHus pas3iMuyHbIX
JKUIIKOCTEH.

OOBsicHEeHHE SIBJICHMA WCIAPEHUS W KOHJIEHCAIUU
OCHOBE aTOMHO-

Ha
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3allUTa OKPY>KAOIIEH Cpe/Ibl.
3aKkoH COXpaHEHUs u
MpEeBpaIllEHUs] SHEPTUU B
TEIUIOBBIX Ipolieccax

MOJICKYJISIPHOTO yUCHHUS.
Habmronenue u 00bsICHEHUE TPOLIecca KUIIEHUs], B TOM
YHCIIe 3aBUCUMOCTH TeMIEPaTyphl KUTICHUS OT JIaBJICHHUS.
Onpeznenenue (M3MepeHHE) OTHOCUTEIHHON BIAXKHOCTH
BO3/IyXa.

HaOnroeHue nporiecca riaBieHusi KpUCTAUINYECKOTO
BEIIECTBA, HanpuMep, Jibaa. CpaBHEHUE MPOLIECCOB
TUIABJICHUS KPUCTAUTUYECKUX TN U pa3MSTUCHUS TIPH
HarpeBaHWu aMOpP(HBIX TeIl.

Onpenenenne (M3MEPEHHUE) YACTHHOM TETJIOTHI
TUTaBJICHUS JIBJIA.

OObsicHeHHE  SBICHMM  TUIABJICHUS U
KPUCTAITU3AIUN Ha OCHOBE
ATOMHOMOJIEKYJISIPHOTO YYCHHUSI.

Pemrenue 3amay, CBSI3aHHBIX C BBIYHCICHHEM
KOJIMYECTBA TEIIOTHI B IPOIIeccax TEIIoNepeau mpu
IUTaBJICHUN Y KPUCTAJUTM3ALNH, HCTIAPEHUH U
KOHJICHCAIIUU. AHAJIU3 CUTYaIUi IPAKTHYECKOTO
NPUMEHECHHUS SBJICHUH TUIABJICHUS M KPUCTALTU3AIUH,
HaTpuMep, MOJyUYeHHE CBEPXUYHUCTHIX MATEPHAIIOB,
coJieBasi rpenka u ap. AHanu3 paboThl U OObSICHEHUE
NPUHITAIA JCHCTBUS TEIJIOBOTO JIBUTATEIIS.
Brruncienne KoauuecTBa TEIIOTHI,
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BBIJICTISIONIECTOCS TIPY CTOPAHUH PA3IMYHBIX BUIOB
torunBa, v KII1J] neurarens. O6cyxaenue
9KOJIOTHYECKHX TIOCIICICTBUN UCTIONB30BAHUS
JIBUTATENICH BHYTPEHHETO CrOpaHusl, TEIUIOBBIX U
THJIPOAIICKTPOCTAHIIN I

Hroro no pasaeny

42

Pazgen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS

2.1

DNeKTpUYECcKUe 3apsbl.

3apspKeHHbIE Tela U UX
B3aUMOJICVCTBHUS

9

Onexrpusanus ten. [IBa poxa
ANEKTPUYECKUX 3apsI0B.
B3aumopnencTeue 3apsykeHHBIX
Ted.

3akoH Kynona (3aBUCHMOCTb
CWJIBI B3aUMOJEICTBUSA
3apsSKEHHBIX TEJl OT BEJIMYMHBI
3apsA7I0B U PACCTOSTHUS MEXKITY
TeJIaMu).

DNEeKTpUUECKOE MOJIE.
Hanpsoxénnoctb
IJIEKTpUYECKOro nois. [IpuHnun
CYNEPHO3ULMH IIEKTPUUECKUX
nosiei (Ha Ka4eCTBEHHOM
ypoBHe). Hocurenn
ANEKTPUYECKUX 3apsI0B.
OneMEHTapHBINA AEKTPUIECKUI
3aps.

CrtpoeHnue aToma.

[IpoBoHUKY U

Habumronenue u npoBeieHNUE ONBITOB 10 3JIEKTPU3ALUU
TEJ MPU COMIPUKOCHOBEHUU U UHIYKIHEH.
Habmionenue u 00bsicHeHHE B3aUMOICHCTBUS
OJTHOMMEHHO ¥ PA3HOMMEHHO 3apsKEHHBIX TEl.
OObsicHEHNE IPUHLIMIIA AEUCTBUS AIEKTPOCKOIA.
OOBsicHEeHUE SBIICHUM AJICKTPU3AIMH TIPH
COTIPUKOCHOBEHHUH TEJI U MHIAYKIIUEH C UCIOJIb30BAaHUEM
3HAHUN O HOCUTENSAX JEKTPUUYECKUX 3apsI0B B
BemecTse. Paco3HaBanue u 0ObSICHEHHUE SIBJICHUIN
AJIEKTPU3AIMH B TOBCEAHEBHOM xu3HU. Habmonenue u
00BSICHEHHE ONBITOB, WIITIOCTPUPYIOIINX 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

Habnroienre onbITOB 10 MOJEIUPOBAHUIO CUIIOBBIX

JIMHAMN QJICKTPHYCCKOI'O ITOJIA. I/ICCJ'IG,I[OBaHI/Ie ﬂeﬁCTBHH
QJICKTPHUUYCCKOI'O ITOJISA Ha ITPOBOJAHUKHU U JTUIJICKTPUKHU
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AUIJICKTPUKH. 3akoH COXPAaHCHUA
QJICKTPHUYCCKOTI'O 3apsaaa

2.2

[TocTosiHHBIN
AIEKTPUYECKUN TOK

30

DNEeKTPUYECKUM TOK. Y CJIOBUS
CYIIECTBOBAHUS JICKTPHUECKOTO
ToKa. ICTOYHUKU TOCTOSITHHOTO
TOKA. J{elCTBUS 3JIEKTPUUECKOTO
TOKa (TEIJIOBOE, XUMUYECKOE,
MarHuTHOE).

DNEeKTPUUYECKHUI TOK B
KHUJKOCTAX U razax.
Dnekrpuyeckas uenb. Cuna
TOKa. DIEKTPUUYECKOE
HanpspkeHue. ConpoTuBiieHUE
IIPOBOJIHHKA. Y I€JIbHOE
COTIPOTHBIICHUE BEIIECTBA.
3akoH OMa Juist yyacTKa LIETIH.
[TocnenoBarenbHOE U
napajuieIbHOE COSTUHEHNE
poBOAHKUKOB. Paborta u
MOIIHOCTbH 3JIEKTPUUECKOTO
ToKa. 3akoH J[xoymns—Jlenna.
DJIEKTPUYECKUE LENU U

Habmtoienue pa3nuyHbIX BUIOB ACHCTBUA
ANEKTPUIECKOTO TOKA M OOHAPYKEHHUE ITUX BUIOB
IeMCTBHUA B ITOBCEIHEBHOM xu3Hu. Habmronenue
BO3HMKHOBEHHMS Ta30BOT0 pa3psa U 3JIEKTPHUIECKOTO
TOKa B XuaKkocTH COOpKa M UCTIBITAHUE JIEKTPUUECKON
[ICITH IOCTOSIHHOT'O TOKA.

N3mepenne cuibl Toka amriepMerpoM. 3smepenne
AIEKTPUYECKOTO HAMPSIKEHUS BOJIbTMETPOM.
[TpoBeneHne u 00BACHEHUE OIBITOB, IEMOHCTPUPYIOIIUX
3aBHCUMOCTD 3JIEKTPUUYECKOTO CONPOTHUBIIEHUS
MPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAIX [TOIIEPEYHOTO
CEUCHHS M MaTepuana.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, TPOTEKAKOLIETO
4yepes pe3ucTop,

OT CONPOTHUBJIEHUSI PE3UCTOpA U HANPSOHKEHHS Ha
pe3ucrope.

[IpoBepka mpaBuiia CIOKEHUS HAIPSKEHUN TPH
MOCJIEA0BATEILHOM COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia JJ1s1 CUJTBI TOKA TIPH

MapajyieIbHOM COETMHEHUU PE3UCTOPOB.
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MOTPEOUTENH IIEKTPUIECKOM
sHeprun B ObiTy. KopoTkoe
3aMbIKaHHEC

AHanu3  cuUTyauud — TOCJIENOBATENBHOTO |
NapajuIeIbHOTO  COSMHEHHST TPOBOJHHUKOB B
JIOMAIIIHUX JIEKTPHUECKUX CETSIX.

Pemenue 3a1a4 ¢ ucnonb3oBanuem 3akona Oma u
(bopMy1 pacuéTa 3JIeKTPUYECKOr0 CONIPOTUBIICHHS ITPU
MOCJIEIOBATEIBHOM U NapaljIeIbHOM COCMHEHUHN
pOBOAHUKOB. OrmpeneneHne padoThl INEKTPUUECKOTO
TOKa, IPOTEKAIOILEro Yepe3 pe3nucTop.

OnpeneneHue  MOLIHOCTH  AJIGKTPHUYECKOTO  TOKa,
BBIJICJIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMOCTH CHJIBI TOKA Yepe3 JaMITOUKy
oT HampsokeHuss Ha  Hed.  Ompenenenme  KIIJ
HarpeBartesl.

HccnenoBanue npeoOpa3oBaHus 3HEPTUU MIPU NObEME
rpys3a asnekTtpojBurareneM. OObsICHEHHE yCTPOCTBA U
NPUHIMIA JEHCTBUS TOMALIHUX 3JIEKTPOHArPEeBaTEIbHBIX
npu6opoB. OOBsICHEHNE IPUUNH KOPOTKOTO 3aMbIKAaHUS U
NPUHIMUINA JSHCTBUS IABKUX MPETOXpaHUTENeH.
Pemienue 3a1a4 ¢ UCTIOIB30BaHUEM 3aKOHA
Ixoyns—Jlenna
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2.3

MarsuTHbIC SIBICHHUS

ITocTosTHHBIC MarHHUTHI.
BzanmoneiicTBHE TOCTOSHHBIX
MAarHuToOB.

MarauTHOE IoJIe.

MaraurtHoe 1oJie 3eMiu

Hccnenosanye MariuTHOTO B3aUMOICHUCTBUS
IIOCTOAHHBIX MAIrHUTOB.

W3y4yeHre MarHUTHOTO MOJIsl IOCTOSIHHBIX MarHUTOB IIPU
ux o0beAMHEeHNN U pasaeneHun. Mcciaenosanue
MarHMTHOTO B3aUMO/IEHCTBUS
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M €T0 3HaYCHHE IS )KU3HH Ha
3emue. OnbIT DpcTena.
MarunuTtHoe 1oJje
BJIEKTPUYECKOTO TOKA.
[IpumeneHue 3J1eKTpOMarHuToB
B TeXHHUKE. /leiicTBue
MArHUTHOTO TOJIsl Ha MIPOBOJAHUK
C TOKOM. DJIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKA.
Hcnons3oBaHue
AJIEKTpOJIBUraTenei B
TEXHUYECKHUX YCTPOMCTBAX U HA
TpaHCIOpTE

IIOCTOAHHBIX MAarHuToOB.
I/ISY'-ICHI/IG MArauMTHOIO ITOJIA MOCTOAHHBIX MAarHuTOB ITPU

X 00BbeIMHEHNH U pa3zelieHnH. [IpoBeneHne OMbITOB 110
BU3YaJIM3al1H 110JIs1 IOCTOSTHHBIX MarHUTOB.

N3ydeHue sBI€HUS HAMarHUM4MBaHMsl BEILIECTBA.
HccnenoBanue IeNCTBUS 3JIEKTPUUECKOrO TOKA HA
MarHMTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD
CHUJIBI B3aUMO/IEUCTBUS KAaTyIIKH C TOKOM U MarHura ot
CHWJIBI M HAIIPaBJICHUs TOKA B KaTYILIKE.

AHanu3 cuTyauui NpakTUYECKOro PUMEHEHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUYECKUX
YCTpOICTBaX, NPOMBILUIEHHOCTH, MEIULIMHE).

N3y4eHne neicTBYUSI MArHUTHOTO 10JI1 Ha MPOBOJHUK C
TOKOM.

N3yuenune nencreus anexrpoasuraress. M3mepenne KIIQ
AJIEKTPOJIBUTaTEIIbHON YCTaHOBKH.

Pacno3naBanue u aHanu3 Ppa3JInYHBIX
NPUMEHEHUI 3JIeKTpoABUraTene  (TpaHCIopT,
OBITOBBIE YCTPOWCTBA U JIp.)

2.4

DneKTpoMarHuTHas
WHITYKITAS

OnbiTel Papajes. SABnenHue
AJIEKTPOMArHUTHON WHIYKITHH.
[IpaBuio Jlenma.
DNEeKTpOreHeparop.

OMBITE IO HCCICAOBAHHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ
HHAYKIOUW: UCCIICAOBAHUC W3MEHEHUH 3HaUCHUS U
HalpaBJICHUSA HHAYKOUOHHOT'O TOKa
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Crioco0sl nosty4eHus
JIEKTPUYECKON SHEPIUH.
DNEeKTpOCTaHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEpPIruu

Hroro no paszneny 54
PesepBHOE Bpems 6
OBIIEE KOJIMYECTBO 102

YACOB I10 IIPOTPAMME
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9 KJIACC

Ne | HaumenoBanue pasgenos u| Kosmmuectso | IIporpammuoe conepxanue OcHOBHBIE BUBI ACSITEIBHOCTH 00YyYAIOIIUXCS
n/n TeM y4eOHOro mpeameTa 4acoB

Pa3zpen 1. Mexannueckue siBJIeHHU

1.1 | MexaHnuueckoe IBHKEHHE 10 MexaHn4yeckoe JBUKEHHE. Ananu3 u 06cyXJIeHHEe Pa3INYHbIX IPUMEPOB

U cHOCOOBI €ro OIUCAHUS

MarepuanbHas Touka. Cucrema
orcuéra. OTHOCUTEIHHOCTh
MEXaHUYECKOTO JIBUKEHUS.
PaBHOMEpHOE IpsIMOJIMHEWHOE
nBuxeHue. HepaBHoMepHoe
MPSIMOJIMHEHOE IBHKEHUE.
Cpenusis ¥ MTHOBEHHAsi CKOPOCTh
TeJa MpU HEPaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHoycKkopeHHOE
MIPSIMOJIMHEVHOE IBUYKEHUE.
CBob6oHOE TIaficHHE.

OmnsiTel ["anunes.
PaBHOMEpPHOE IBUJKEHUE T10
okpyxHoctu. [lepuon n
4acToTa OOpaIleHusl.
JIunelinas u yriiosas
CKOPOCTH.

MEXaHUYECKOTO JIBUKCHUSI.
OO6cysxaeHue TpaHuLl IPUMEHUMOCTH MOJIENN
«MaTepuasbHas TOUKay.

Onucanue MEXaHUYECKOTO IBUKEHUS PA3JIMYHBIMU
criocobamu (ypaBHEHuUeE, Tabaula, rpapuk).
AHanmu3  KM3HEHHBIX

cuTyanui, B  KOTOpPBIX

MIPOSIBIISIETCS OTHOCHUTENIbHOCTD MEXaHUYECKOTO
JBUYKEHUS.

HaGmronenrne MexaHHn4ecKoro JBMKEHUS Tema
OTHOCUTEIILHO pa3HbIX Ted oTcuéTa. CpaBHEHUE My T

U TPaeKTOPUid IBMKEHHSI OHOTO U TOTO e Teja
OTHOCHUTENLHO Pa3HbIX TeJ OTCUETA.

Ananu3 Tekcta ["anuses 00 OTHOCUTETHHOCTH
JBIKEHUS, BBITOJTHEHUE 3aJJaHUIN TT0 TEKCTY (CMBICIIOBOE
YTCHUE).

Omnpenenenne cpeaHeil CKOPOCTH CKOJIbKEHUST OpycKa
WJIU IBUKEHUS IIapUKa IO HAKJIOHHOM MIIIOCKOCTH.

AHanu3 u o0cysk1eHHe coco00B
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[lenTpocTpemMuTebHOE
YCKOpEHHE

npUOIMKEHHOTO OTIPE/IETICHNS MTHOBEHHOM CKOPOCTH.
Omnpenenenne CKOPOCTH PABHOMEPHOTO IBHKEHUS
(mapuka B )KMJKOCTH, MOJIEH JIEKTPUUECKOTO
aBTOMOOWJIA U T. 11.). OnpeieieHue myTH,
IIPOWJIEHHOT'O 34 JaHHBIM IPOMEKYTOK BPEMEHU, U
CKOpOCTH TeJa 1O TpaduKy 3aBUCUMOCTH Iy TH
PaBHOMEPHOTO IBUYKEHUS OT BPEMEHH.

OO6cy>x1eHre BO3MOXKHBIX IPUHIIUIIOB 1€HCTBUS
prUOOPOB, H3MEPSIOIMIUX CKOPOCTH (CITUIOMETPOB).
Borunciienue myTi 1 CKOpOCTH IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JBH)KEHUU TeEla.

Onpenenenue NponJEeHHOIO ITyTH U YyCKOPEHUS
JIBIDKEHUS Teja Mo rpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O NPSMOJIMHEHHOTO IBUKEHUS Tella
OT BpeMeHHU. [Ipogepka cunome3svl: eciu npu
PABHOYCKOPEHHOM O8UdICEHUU 0e3 HAYaANbHOU CKOPOCHU
nYmu OMHOCAMCA KAK PAO HEYEMHbBIX Yuces, mo

coomeemcmeyrwue npomes;CynKu 6pemeHu OO0UHAKOBYL.
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OnpenenieHne  yCKOpPEHHS — Tela npu
PaBHOYCKOPEHHOM JIBHKEHUU o
HAKJOHHOM TIOCKOCTH.

N3mepenue neproia U 9acTOTH OOpAIEHUS Tela 10
OKPY’KHOCTH.

Ornpezenenre CKOpOCTH PABHOMEPHOTO JIBUKEHUS
TeJIa [0 OKPYKHOCTHU. Pelienue 3aia4d Ha onpeesieHue
KMHEMATUYECKUX XapaKTEPUCTUK MEXAHUYECKOTO
JBU>KEHUS Pa3IMUHbIX BUAOB. Pacrno3naBanue u
npuOIKEHHOE ONMUCAHKE Pa3JIMYHbBIX BUOB
MEXaHUYECKOTO JIBIKEHUSI B MPUPOJIE U TEXHUKE (Ha
npuMepax CBOOOHO MAJAOIINX Tell, IBIKESHUS
KUBOTHBIX, HEOCCHBIX TEJ, TPAHCIIOPTHBIX CPEJICTB U

ap.)

1.2

BsaumoneiictBue Ten

20

[Tepsriii 3akoH HproTOHA.

Bropoii 3akon Herotona. Tpertnit

3akoH HrrotoHa.

[IpuHIMI Cyneprno3uIuy CHUJL.

Cuna ynpyroctu. 3akoH ['yka.

Cuita TpeHus: cuia TpeHus

CKOJIBXKCHUS, CUJIa TPCHUSA TTOKOA,

JpYyTUe BUJIbI TPEHUS.
Cuina TSKECTHU u
BCEMHUPHOT'O TATOTCHHUS.

3aKOH

Habmonenue n 06Ccy)aeHUE OMBITOB C JIBHXKCHHEM
TeJa MPU YMEHBIIICHUH BIUSHUS APYTUX TEJ,
NPENATCTBYIONINX ABMKCHHUIO. AHAIN3 TEKCTa
lanmunest ¢ onmrcaHreM MBICIIEHHOTO SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPITUH; BHIMTOJTHCHNE
3aJIaHUH TI0 TEKCTY (CMBICTIOBOE UTCHHUE).
OO0cyx1eHre BO3MOXKHOCTH BBITTOJIHEHUS 3aKOHA
VHEPLWH B Pa3IMYHBIX CUCTEMAX OTCUETA.

Habmonenue n o6cyxaeHue MEXaHNIECKUX
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YckopeHrne CBOOOIHOTO TIaCHHMS.
JIBr>KeHure TIIaHET BOKPYT
Comnnna. IlepBast kocMuyeckast
ckopocTb. HeBecoMocTh u
neperpy3ku. PaBHoBecue
MaTepuaIbHON TOYKHU. AOGCOIIOTHO
TBEpOE Teo. PaBHOBecue
TBEPAOTO Tea C 3aKPEIIEHHON
OCBIO BpaunieHusi. MOMEHT CHJIBI.
LenTp TsxecTn

SABJICHUM, IPOUCXOJANINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM
JBUKEHUH OTHOCUTENBHO KaOMHeTa (QU3HKH.
JlelicTBUA ¢ BEKTOpAMHM CWJI: BBIIIOJIHEHUE 3aJaHUM 110
CJIOKEHMIO U BBIYMTAHUIO BEKTOPOB.

Habmonenue u/im MIpOBEICHUE OTIBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHHS Tela OT
IPUIIOKEHHOM K HEMY CHJIBI U Macchl Tea.

AHanu3 v 00bSICHEHUE SIBJICHUN C UCIOJIb30BAHUEM
BTOpOro 3akoHa HerotoHa. Pemenne 3amau ¢
HCITOJIb30BAaHNEM BTOPOro 3akoHa HproTOHA M
IIpaBUJjIa CIOKEHUS CUJL.

Omnpenenenne KECTKOCTU NPYKUHbI. AHATIU3
CHUTYaIHii, B KOTOPBIX HAOIIOJAI0TCS yIIpyTHe
nedopMaiuu, U UX OObSICHEHHE C HCIIOJIb30BAHHEM
3akoHa ['yka.

Pewienue 3amau ¢ ucnosnp3zoBaHueM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS
OT CHJIBI HOPMAJILHOTO JaBJICHUS.

OO0cysxieHue pe3yiabTaToB HcclieoBanus. OnpeseneHne
KOd(pdUIIMEHTa TPEHUS CKOIBKESHHUS.

N3mepenne cuiibl TPEHUSI TIOKOS.
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Pemenue 3a1au ¢ ucronb3oBaHreM (HOPMYITBI JJIsT CHITBI
TPEHHUSI CKOJIbKECHHUSL.

AHanu3 ABUKEHHUS TEJI TOJBKO IO IEHCTBHEM CHIIBI
TSDKECTH — ¢BoOOoHOro nagenus. O0ObICHEeHHE
HE3aBUCHUMOCTH YCKOPECHHSI CBOOOHOTO MAJCHHS OT
Macchl Testa. OLeHKa BETHYUHEI CHIILI TATOTEHMS,
JEHCTBYIOIIECH MEXKTy NBYMsI TeJlaMu (JIJI pa3HbBIX

Macc).

AHamn3 [OBWKEHUS HEeOECHBIX Tell oJ
JIEUCTBUEM CUJIBI TATOTECHUS (c
HUCIIOJIb30BAHUEM JOIIOJIHUTCIIBbHBIX

HMCTOYHHUKOB WH(OpMAIUN).

Pemenue 3a1au ¢ UCMoIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS ¥ (POPMYJIIBI IS pacuéTa CHJIBI
TSOKECTH. AHAIM3 OPUTUHAIBHOTO TEKCTA,
OTIHCHIBAIOIIETO MPOSBICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBIMIOJIHEHNUE 3a/JaHUH 110 TEKCTY
(cmpicnioBOe uTeHne). Habmronenue u o0cyxnenue
OTIBITOB 10 M3MEHEHHIO Beca Tejla MPU YCKOPECHHOM
JTBUKCHUH.

AHanu3 ycaoBHil BOSHUKHOBEHHSI HEBECOMOCTHU U
Meperpy3Ku.

Pemenue 3aiay Ha onpeneneHye Beca Tea B
Pa3IUYHBIX YCIOBUSX.

AHanu3 cuj, NEeUCTBYIOIIMX Ha TEJO0, MOKOsSIIeecs Ha
orope.

Omnpenenenue MEHTPa THKECTH PA3TMYHBIX Tell
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1.3.

3aKOHBI COXPAaHCHUA

10

NUmnynsc  Tema.  M3MeHeHue
nMIyiabca.  Mmmynsc  cHibL
3aKOH COXpaHEHUs UMILYJIbCa.
PeakTuBHOE IBMKEHUE.
Mexanunueckast paboTa u
MouHocTh. PaboTa cun TskecTy,
yHIpyrocTu, TpeHus. Cs3pb
SHEpPruu 1 paboThI.
IloTeHunanbpHas 3HEprus Tena,
IIOJIHATOTO HaJl IOBEPXHOCTHIO
3emun. [loTeHnmanpHas sHeprus
cKaTou NpykuHbl. KuneTnueckas
sHeprus. Teopema o
KUHETUYECKOMN PHEPruu. 3aKOH
COXpAaHEHUS MEXAHUYECKOU
SHEPTUu

HaOnronenue u o0cyxeHue OIIBITOB,
JEMOHCTPHUPYIOIIUX TIepeadyy HMITyJIbca npu
B3aMMOJICCTBUU TEJI, 3aKOH COXPAaHCHHS HMITYJIbCa
npu a0COJIFOTHO yIpyrom u HEYIIPYrom
B3aMMOJICHUCTBHUH TEII.

AHanmm3 cUTyalui B OKpy Karolen )KU3HA C
HCIIOJIb30BAaHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA.
Pacnio3naBaHue sIBICHHS] pEaKTUBHOIO JIBUKEHUS B
IPUPOJIE U TEXHUKE.

[IprMeHeHre 3aKOHa COXPAHEHUSI UMITYJIbca IS
pacuéra pe3yJIbTaTOB B3auUMOACHCTBUS Tl (Ha
MpUMEpaxX HEYNPYTroro B3auMoJeHCTBUS, YIIPYTOro
LHEHTPAIBHOTO B3aUMOJICHCTBUS JIBYX OJIMHAKOBBIX TEI,
OJTHO U3 KOTOPBIX HEMOABM)XHO).

Pemienue 3aau ¢ uCnosb30BaHUEM 3aKOHA COXPaHEHUs
MMITyJIbCA.

Onpenenenne pabOTHl CHIBI YNPYTOCTH — TIPH
MoTbEME rpysa c HCITOJIE30BaHUEM
HEIOBMKHOTO U MTOABHKHOTO OJIOKOB.
N3MepeHne MOIHOCTH.

N3mepenune noTeHIHaIbHON SHEPTUU YIIPYTO
nehOpMUPOBAHHOM MPYKUHBL.

53



®enepanbHas pabouas nporpamMma | @usnka. 7-9 knaccsl (0a30BbIi ypOBEHB)

MN3MepeHre KHHETHYECKOM PHEPTUM Tejla IO JJIMHE
TOPMO3HOTO TYTH.

DKCrepUMEHTAIbHOE CPAaBHEHUE U3MEHEHUS
ITOTEHIMATIbHON U KHHETUYECKOM SHEPTUH TeJa Mpu
JBAKEHUH 110 HAKJIOHHOW IIJIOCKOCTH.
DKcrnepuMeHTallbHasl IPOBEPKaA 3aKOHA COXPAaHEHUs
MEXaHUYECKOM S3HEpruy MpU CBOOOIHOM MaJCHHU.
IIpumeHeHne 3aKOHA COXPAHEHNS MEXaHUYECKON
9HEPrUM IS pacy€Ta MOTCHIUAIbHOW U KNHETUYECKOU
sHepruil Tena. Pemenue 3a1a4 ¢ UCIONb30BaHUEM
3aKOHA COXPaHEHMs MEXaHUYECKON SHEPIUH

Hroro no pazneny

40

Paznen 2. Mexannyeckue KoJ1e0aHUA M BOJHBI

2.1

MexaHnueckue KoueOaHus

7

KonebarenpHoe IBUKCHHE.
OCHOBHBIE XapaKTEPUCTUKU
KoseOaHui: Iepruo, 4acToTa,
aMIuIuTyia. MaremaTuyeckui u
MPYKUHHBIA MasSsTHUKH.
IIpeBpamienue 3Heprun Ipu
K0JIe0aTeIbHOM JIBMKCHHH.
3aryxaromue KoneOaHusl.
BrinyxeHHBIE KOJIeOaHUs.
Pe3onanc

HaOmronenne xojiebanuii o IEWCTBUEM CHII
TSHKECTH U YIIPYTOCTH U 0OOHApY’KEeHHE MOT00HBIX
Kosie0aHU B OKpY>KalolleM MHUpe. AHAIN3 KoeOaHui
rpy3a Ha HUTU U Ha npyxuHe. OnpeieneHne 9acToThl
KoJIeOaHUH MaTeMaTHYECKOTO U TPY>KUHHOTO
MasiTHHKOB.

HabumroieHne un 00bsICHEHNE SIBJICHUS] PE30HAHCA.
HccnenoBanue 3aBUCMMOCTH NIEpUoAa KojaeOaHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT JJIUHBI HUTH.
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[IpoBepka HE3aBUCHMOCTH IepHoJIa KoJIeOaHuit rpy3a,
TIOJIBEIICHHOTO K JICHTE, OT Macchl rpy3a. Habmonenue u
00Cy’XIEHUE OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD
neproa KojaeOaHui Py KMHHOTO MasTHUKA OT MaCChI
rpy3a 1 )KECTKOCTH MPYKUHBI.

[IpumeHeHre MaTeMaTHYECKOTO U MPY>KMHHOTO
MasITHUKOB B KQU€CTBE MOJIEIICH JIJI1 OIIUCAHUS
KOJICOAHUH B OKPYIKAIOIIEM MHUPE.

Pemienue 3ama4, CBA3aHHBIX C BEIYUCICHUEM HIIH
OIICHKOM 4acTOTHhI (1epuojaa) koinebdanuut Mzmepenue
YCKOpeHUsl C60O0OHO20 NAOEHUs.

2.2

Mexannueckre BOJIHBI.
3ByK

Mexanuueckue BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH.
[IpononbHple ¥ MONEpPEYHBIE
BOJHBL.  JlMMHAa  BOJNHBI U
CKOPOCTb €€ pacIpOCTPaHEHUS.
MexaHu4eckue BOJIHbBI B
TBEPJIOM TeJIE, CEHCMUYECKHE
BOJIHBI. 3BYK. [ pOMKOCTB

3BYKa U BBICOTA TOHA.
OTtpaxenue 3Byka. MH(ppa3Byk

U yJIBTPa3BYK

OOnHapyxeHHe M aHalu3 BOJHOBBIX SIBICHUH B
OKpYKaroIleM MHUpe.

HabmoaeHue pactipocTpaHeHus MPOJOTbHBIX |
MOTIEPEYHBIX BOJIH (Ha MOJICTTN) B OOHAPYKEHNE
AQHAJIOTUYHBIX BUJIOB BOJIH B MPHUPOJIE (3BYK, BOJIHBI
Ha BOjie). BrIunciieHre IITMHBI BOJHBI U CKOPOCTH
pacrpoCTpaHeHHS 3BYKOBBIX BOJIH.
DKCTepUMEHTAILHOE OMPEIeIICHHE TPAaHUI] YaCTOThHI
CIIBIIIIMMBIX 3BYKOBBIX KoNeOanuii. Habmonenue
3aBHUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM
YHCIie, C UCMOJIb30BAHUEM MY3bIKAIbHBIX
UHCTpyMeHTOB). HabmtoneHre u 00bsiCHEHUE SIBICHUS
aKyCTUYECKOTO PE30HAHCA.
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AHanu3 OpUrHHAIBLHOTO TEKCTa, MOCBAIIEHHOTO
WCIOJIb30BAaHUIO 3BYKa (UJIM YIbTPA3ByKa) B TEXHUKE
(axo0moKanus, yIbTpa3ByK B MEIHUIIMHE U JP.);
BBITIOJTHEHHE 33/IaHUN TI0 TEKCTY (CMBICTIOBOE YTEHUE)

Nroro no pazaeny

15

Pa3znen 3. 3HCKTp0MaFHHTHOC I0JI€ U 3JICKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnekTpoMarHUTHOE IOJIE U 6 DJIeKTPOMarHuTHOE TOJIE. [TocTpoenue paccyxaeHnit, 000CHOBBIBAIOIINX
3JIEKTPOMAarHUTHbIE BOJIHBI DNeKTPOMarHUTHBIE BOJIHBL. | B3aMMOCBS3b 3JIEKTPHYECKOTO ¥ MATHUTHOTO TOJIE.
CBoiicTBa  JIEKTPOMAarHUTHBIX | DKcHEepMMEHTAIbHOE U3yUYEHHUE CBOWCTB
BOJIH. Ixama | 5pexrpoMarsuTHBIX BOIH (B TOM Yncie ¢
SJICKTPOMATHUTHBIX BOIH. | qomompro MoGHIBHOTO TenedoHa). AHaIN3
Hcnons3oBanue
PEHTI€HOBCKUX CHUMKOB 4EJIOBEYECKOT0
ANIEKTPOMArHUTHBIX BOJH  JUIS
. opraHuzMa.
COTOBOM CBSI3U.
AHanu3 TEKCTOB, ONMCHIBAIOIINX MTPOSBICHUS
DJeKTpOMarHuTHas npuposa
3JIEKTPOMArHUTHOT'O M3JIy4€HUs B IPUPO/JIE: KUBBIE
cBeTa. CkopocTb cBeTa. c
o TaHU3MBbI, U3Ty4YCHUs] HEOCCHBIX T MBICJIOB
BomHOBBIE CBOliCcTBa cBeTa OPTAHHM3MBI, H3ITyHe coec eIl (CMBICTIOBOE
YTEHUE).
PacosHaBanme W aHaNM3  Pa3IUYHBIX
NPUMEHEHUH DSJEKTPOMATrHUTHBIX BOJIH B
TEXHUKE.
W3ydenue BOIHOBBIX CBOMCTB cBeTa. Pemenue 3anau ¢
UCIOJIb30BaHUEM (POPMYIT JJIsI CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JUTMHBI BOJIHBI U YaCTOTHI
CBeTa
HWroro no pazneny 6

Pa3gen 4. CBeToBbI€ AABJICHUSA
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4.1

3aKOHbI PacpOCTPaHEHUS
cBeTa

JIydeBas mozeinb cBera.
Hcrounuku ceera.
[IpsamonnHeHOE
pacIpoCTpaHEHHUE CBETA.
3armenus ConHua u JIyHBI.
Otpaxenue csera. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.
IIpenomsienne  cBeta.  3akoH
npesnoMieHus  ceera.  [lomHoe
BHYTPCHHEE OTpa)XCHUE CBETAa.
Hcnons3oBanue IIOJIHOTO
BHYTPEHHETO OTpaKEHHUS B
ONTUYECKUX CBETOBOJAAX

HabmroneHne onbITOB, JEMOHCTPUPYIOIINX SBJICHHUE
MPSIMOJIMHEHHOTO PacTpOCTPaHEHUsI CBETa
(BO3HUKHOBEHHUE TEHU U TOJYTEHH), U UX
WHTEPIIPETALNS C UCTIONB30BAHUEM TIOHSATHUS

CBETOBOIO JIyya.

OOBbsicHeHHE ¥ MOJIETIMPOBAHUE COJIHEYHOTO U JIyHHOTO
3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO
Jy4a OT yTJjia najeHusl.

N3ydenue cBoicTB M300paskeHUs B IUIOCKOM 3€pKaJie.
Habumroienue un 00bsICHEHNE OTBITOB 10 MOJIYYEHUIO
M300paX€HUI B BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
Hab6mronenue n 00bsACHEHHE OIBITOB 11O MTPEJIOMIICHUTO
CBETa Ha rPaHULIC PA3IUYHBIX CPEM, B TOM YHUCIIE
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccrnenoBanue 3aBUCUMOCTH yTiIa MPETOMIICHHS OT
yTia MmaJieHus] CBETOBOT'O JIy4da Ha TPAHUIIE «BO3TYX—
cTeksio». Pacro3HaBaHue SIBICHUI OTpaKEHUS U
MIPEIOMJICHHS CBETA B TIOBCETHEBHOM KU3HU. AHAIIN3 U
00BsICHEHUE SBIICHHUS ONITHYECKOTO MHUPaKa.

Pemenue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB OTPAKEHUS
Y TIPETIOMJICHUS CBETA
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4.2 | JIMH3BI ¥ ONITUYECKHE 6 JInnza. Xop nydeid B JIMH3E. [Tosryduenne n300paxeHM ¢ TOMOMIBIO COOMPAFOIIEH

MPUOOPHI OnTuyeckas cucrema U paccenBaromiei JimH3. Onpenencane HOKyCcHOro
¢doroanmapara, MUKpOCKOTIa U PacCTOSIHUS U ONITUYECKON CHIIBI COOMparoIeit
Teneckomna. ['ma3 kak onTudeckasi | JIMH3bl. AHANIM3 yCTPOMCTBA U MPUHLIUIIA ACHCTBUS
cuctema. bimzopykocTs u HEKOTOPBIX ONTUYECKUX MPUOOPOB: (hoToamnmapara,
JATbHO30PKOCTh MHUKpOCKOIIa, Tesieckona. M3yuenue Mmozenu riasa

KaK ONTHUYECKON CUCTEMBL. AHAIU3 SIBICHUI
OJIM30PYKOCTH U JaJIbHO30PKOCTH, IPUHIIUIIA
JICUCTBUSL OYKOB

4.3 | Paznoxenne 6enoro cBera 3 Pasnoxxenue 6enoro ceera B Habmronenue pasnoxenus 6€JI0ro CBeTa B CIIEKTD.

B CIICKTp crextp. Onbitel HproToHA. HaGmronenne u 0ObSICHEHHE OIBITOB IO MOJYYCHHIO
CIoXeHHe CIeKTPaTbHBIX 0enoro cBeTa MpH CI0KEHUHU CBETa Pa3HBIX I[BETOB.
nBeToB. Jlucnepcns ceeTa [IpoBenenue u 00BSICHEHUE ONBITOB IO

BOCHPHUATHUIO 1IBETA IPEIMETOB MPHU UX
HaOJII0/IEHUH Yepe3 I[BETOBbIC (DUIIbTPHI
(LBETHBIE OYKH)

Hroro mo pazneny 15

Pazgen S. KBaHnToBbIe siBJIeHUSA

5.1 | HUcmyckanue u 4 OnbITHI Pesepdopna OO6cyxnenue 1enu onbIToB Pesepdopaa 1o

IOorjJIomeEHMneE CBETa aTOMOM

IUTaHEeTapHasi MOJIENIb aTOMA.
Monens aroma bopa.
Hcnyckanue u morjouieHue

HUCCICAOBAHUIO aTOMOB, BBIABMXKCHHUEC THIIOTE3 O
BO3MOJHBIX PE3YyJIbTaTaX ONBITOB B 3aBUCUMOCTHU OT
npeamnojgaracMoro CTpoCHHuA
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CBETa aTOMOM. KBaHTEL

JInnenyaTsie CIIEKTPHI

aToMOB, (OpMyIHpOBaHWE BBIBOJIOB u3
Pe3yJIbTaTOB OIBITOB.

OO6cy>xaeHre TPOTUBOPEUHIA TUIAHETAPHON MOAEIIH
aToMa ¥ OCHOBAaHMH JUIs TAnoTe3sl bopa o
CTAallMOHAPHBIX OpOUTaX AMeKTpoHoB. Habmronenue
CIUIOLIHBIX U JJUHEHYATBIX CIEKTPOB U3ITy4YECHUS
pasnuuHbIX BemecTB. O0bICHEHHE THHEHYATHIX
CIIEKTPOB U3IIy4YECHUS

5.2

CrtpoeHue aTOMHOTO sijipa

PamnoaktuBHOCTE. Anb(a-, Oera-
1 TaMMa-H3JTyYCHHS.

Crpoenue aTOMHOTO saapa.
Hyknonnas wmopens aTroMHOro
sapa. M3oronsl. PagunoaktuBHbIE
[IpEBpALLECHUS. Ilepuon
MoJjypacnaza aTOMHBIX SAep

OO0cyxneHne BO3MOKHBIX TUIIOTE3 O MOJEISAX CTPOCHUS
A1pa.

Omnpenenenue coctasa sep 10 3aJaHHbIM
MacCCOBBIM U 3apsI0BBIM YHCIIAM U TI0 TTOJIOKEHUIO
B TICPUOTMYECKON CUCTEME DIIEMEHTOB.

AHayu3 u3MEHEeHHs COCTaBa s/Ipa U ero MOJOKEHUS
B IIEPUOIMUECKOM CUCTeMe TIpH -
PaZlMOaKTUBHOCTH.

HccnenoBanue TpEeKOB 0-4aCTHI] 110 TOTOBBIM
dororpadusm.

OO0HapykeHre U H3MEPEHHEe PaIuallMOHHOTO (OHA C
MIOMOIIBIO TI03UMETPA, OIICHKA €r0 HHTEHCHUBHOCTH.
Amnanus OMOJIOTNYECKUX W3MEHEHHIH,
HPOUCXOAINX noJ JelcTBUEM
PalMOAaKTUBHBIX U3ITyUEHHH.

Hcnonp3oBaHne paJuoOaKTUBHBIX U3IIyYEHUN B
MEJULIHE
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5.3 | SlmepHble peakuuu 7 SAnepHbie peakuu. 3aKOHBI Pemenue 3agau ¢ HCNOJIB30BAHMEM 3aKOHOB
COXpaHCHHUA 3apAN0BOTO U COXPAHCHUSI MACCOBBIX U 3APSAJIOBBIX YHACETT Ha
MaccOBOT0 YUCeN. DHEPrus CBSI3U ONpEJIEJICHUE PE3YyJIbTATOB SAJIEPHBIX PEAKLIU; aHAIN3
ATOMHBIX sinep. CBA3b Macchl U BO3MOXKHOCTH WJIM HEBO3MOKHOCTH SIJICPHOI PEaKLIUH.
SHEPrUu. Peakiu cuntesa u OlleHKa SHEPTUM CBSI3M SJIEp C MCIIONIb30BAHMEM
nenenus saep. crounuku (bopmybt DifHmmrTeiina
sHepruu CoiHia u 3BE31. SAnepHas ’
T A — OO6cy>xeHne NepCleKTHB UCIIOIb30BAHMUS YIIPABISEMOTO
pa,[[HoaKTI/IB'HBIX HTyaeHH Ha TepMOsiIepHOTo cuHTe3a. OOCyXIeHHE TPEUMYIIECTB U
9KOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C SIIEPHON
JKUBbIE€ OPTraHU3MBbI .
SHEPreTUKON
Hroro no pazneny 17

IloBTOpPHTENBbHO-000011Ia0 1M MOXYJIb
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[ToBTOpEHME U 00001IEHNE 9 Cuctemaru3zanus u o0o01IeHne BrimonHenue yueOHbIX 3aaHui, TPeOyrOmuX
CoZIeprKaHus Kypca MIPEMETHOTO COJIEPKAHUS U JIEMOHCTpAIMU KOMIETEHTHOCTEH, XapaKTePU3YIOLIHX
¢bus3ukn 3a 7-9 Kimaccel OIbITA AEATEIbHOCTH, €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:
NPUOOPETEHHOr0 NPH U3YHCHHH | _ IIPUMEHEHHMS OJYYCHHBIX 3HAaHUHM 115
BCEro Kypca GU3MKH OCHOBHOTO | yavyporo oGbsCHeHNs PH3MUIECKUX SBICHHI B
obuiero 06pazoBanus. OKPYKAIOIIEN IPUPOJIE, B MOBCEIHEBHOMN KU3HU
IlonroToBka K OCHOBHOMY |y ppigpienns hM3HUECKHX OCHOB pAia
TOCYAapCTBCHHOMY — SK3aMCHY | ¢oppeMeHHBIX TEXHOJIOTHI;
mo ¢uszuKe I 00ydaroumxcs,
O MPUMEHEHHS OCBOSHHBIX
BBIOpPABIIMX  3TOT  y4eOHBIH .
HKCHEPUMEHTAIBHBIX YMEHUH ISl HCCIIeIOBAHUS
npeaMer N
(GU3NYECKUX SBICHUH, B TOM YHUCIE JUIS
MIPOBEPKH THIIOTE3
U BBISIBIICHUS 3aKOHOMEPHOCTEH. Pemenne pacu€THbIX
3aJa4, B TOM YHCJIE IPEAIOJIaraloinx HCIOIb30BaHUE
(bu3NYeCKUX MO/IeIel 1 OCHOBAHHBIX Ha COJCPKAHUU
Pa3UYHBIX pa3/ienoB Kypca pusuku. Beimonnenue n
3anuTa TPYIMOBBIX WM UHINBUAYTBHBIX TIPOCKTOB,
CBSI3aHHBIX C COZIEpPIKaHUEM Kypca GU3NKH
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB 102

[10 ITPOT'PAMME
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