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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOrO 00IIero oOpa3zoBaHuUs
COCTaBJICHAa Ha OCHOBE MOJIOXKEHH U TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEeNbHON MpPOrpaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (enepanpHO pabodeil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera « Ousnkay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HaNpaBlIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIMUXCS W OpPraHu3alfio H3y4YeHUs
¢u3MKN Ha AEATeIbHOCTHON OCHOBe. B mporpamme mo Qusuke y4MTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHAaBIUBAET pacmpeesieHue yueOHOro MaTepuaa
1o rojiaMm o0ydeHust (1o Kjaccam), npejaracT IpUMEPHYIO MOCIeA0BaATEILHOCTD
M3YYCHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJACP)KaHUS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKOU
MOMOIIIM YYUTEIIO B CO3/IaHUU paboueii IpOrpaMMBI 10 y4eOHOMY TIPEIMETY.

®duzuka SBISETCS  CHUCTEMOOOPA3ymOIMM ISl  €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpOHOMHEH M (HU3UYECKOU
reorpadued, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHYy MHpa,
mpenocTaBiseT Haubosee sCHbie OOpas3lbl MPUMEHEHUS HAyYyHOTO MeTona
MO3HAHMS, TO €CTh CII0C00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 rIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKTYpE OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJarouxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMperojaracT OBJIAJICHUE
CIICIYIOIUMHA KOMITIETEHTHOCTSIMHU, XapaKTePU3YIONIMMH €CTECTBEHHO-HAYYHYIO
IrPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SBIICHUS;

e OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICTOBAHMS,

e UHTEPIPETHPOBATH  JaHHbIE H  HCIONH30BaTh  HAYYHBIE
JI0Ka3aTeNNbCTBA JUIs TOTY4SHHSI BHIBOJIOB.

[lenn wusyuyeHuss (PU3NKA Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUs
omnpenenensl B KoHuemnuu mnpenogaBaHus ydyeOHoro mpenmera «dusmka» B
oOpa3oBarenpHbIX opraHuzanmsax Poccuiickoii  @eaepaunu, pean3yrOMIHAX
OCHOBHBbIE  00111€00pa30BaTeNibHbIE MPOrPaMMbl, YTBEPKIEHHONW pEIICeHUEM



Konnernn MunucrepcrBa npocsemienust Poccuiickoir @enepanuu (MpoTOKoOJ OT 3
nexadps 2019 r. Ne [1K-4BH).
Hean nudyyenus GU3MKM:

npuoOpeTeHnue HHTepeca U CTPEMIICHHS OO0yYaroIuxcs K HAaydHOMY
U3yYEHHUIO TPUPOJABI, PA3BUTHE HMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POPMHUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3yueHUs
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dopMUpOBaHKE TPEJCTABICHUN O posd (U3MKU IS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCHOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIPABJICHUU.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3WUKE HA YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS] TMPOCTEUINUX PACUYETHBIX 3aJad  C
UCITIOJIb30BAaHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATH OIIBITHI,
nabopatopHble pabOThl M AKCIEPUMEHTANIbHBbIC HCCJICAOBaHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOTO COACpKaHUA,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKH, aHAIHA3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O chepaMu NpodheCCUOHAIBHON JeSATeIbHOCTU, CBI3aHHBIMU
C (U3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UUIECKOM HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOLIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
kiacce — 68 vacos (2 yaca B Hezenmo), B 9 kimacce — 102 yvaca (3 vaca B Heelio).

[Ipennaraemseiii B mporpaMmMe mno (usmuke nepeueHb J1abopaTopHbIX paboT u
OIIBITOB HOCUT PEKOMEHAATEbHBIA XapaKTep, YUUTEINb JEaeT BbIOOP MPOBEACHMUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEU
o0yJaromuxcsi, CIMCKa AKCIEPUMEHTATBHBIX 3aJaHHM, MpeajiaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ pojib B NO3HAHUM OKPY:KAIOIIEr0 MUpa.

®usuka — Hayka o npupoxe. fABneHusa npuponabl. PU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKW H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUYHBIM METOJl TO3HAHMS: HAONIOJACHHE, MOCTAaHOBKA HAyYHOTO
BONPOCA, BbIIBUKEHUE TUIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmogaemMoro siBjaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, DJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnyeckue NpuOOPHI U MPOIEaypa IPSIMBIX U3MEPEHHUM aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie padbomul u onvimel.
1. OmnpeneneHue LEHbI JeJIEHUs Kbl U3MEPUTENILHOTO MpHoopa.
2. H3MmepeHue pacCTOSHUN.
3. M3mMmepenue o0bEMa KUJIKOCTH U TBEPOTO Tea.
4. OnpeneneHue pasMepoB MajbIX TEL
5. M3Mmepenue temieparypsl HNpH NOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHusA MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IMOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIIe BBICOTA
ITyCKa.

Pa3znen 2. [lepBoHayaibHbIE CBEJIEHUSI O CTPOEHHH BelleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBm>kenne wyactui BemecTBa. CBSA3b CKOPOCTHM JBWKEHHS YacTHL C
Temrneparypoil. bpoyHoBckoe nBumwxkenue, auddysus. BzaumoneiictBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHHUE Ta30B, KMIKOCTEH M TBEPIBIX
(kpuctamnuyecknx) Tesl. B3anMoCBA3b MEXIy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO JBUXKEHUS.



2. HaGmonenue nuddysum.
3. HabGmiogmenue  siBieHuil,  OOBACHSIOUIMXCS  MPUTSDKEHUEM WK
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie padbomul u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psioB  (C  HCIOJIb30BAHHEM

dboTorpaduii).

2. OmbITHI IO HAOTIOJEHUIO TEIIOBOTO PACIIIUPEHUS Ta30B.

3. OnbITI IO OOHAPYKEHUIO AEUCTBUS CHII MOJICKYJISIPHOTO MPUTSHKCHHUSL.

Pa3znen 3. /IBH:KeHHe U B3anMo/ielicTBHE TeJlL.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUIKCHHUE.
Cxopoctb. CpellHssi CKOPOCTh MPH HEPABHOMEPHOM ABMKEHUHU. Pacuér myTtu u
BPEMEHU JABUKCHUS.

SlBnenue wHepnuu. 3aKOH WHEpUHMHM. B3anmoneicTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUS Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
o0BbEMa BellecTBa.

Cuita Kak XapakTepUCTHKaA B3auMoAeHCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepenne cuiibl ¢ MOMOIIBIK AUHAMOMETpA. SIBIICHUE TATOTEHHS U CUja
TskecTH. CHJla TSDKECTH Ha Ipyrux Iuianerax. Bec tema. HeBecomocTs. Crnoxkenue
CUJI, HAPABJIEHHBIX MO OJHOW IpsiMoM. PaBHOnelcTByromas cui. Cuiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpEeHUe B PUPOJIE U TEXHUKE.

emoncmpayuu.
1. HaGnrogeHne MeXaHUYECKOTO ABUKCHUS Tea.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUHOTO ABUKECHMUS.
3. HaGmionenue siBjeHUs: HHEPITUU.
4. HabGnroneHue u3MeHeHusl CKOPOCTH ITPU B3aUMOICUCTBUHU TeE.
5. CpaBHEHHME MacCC MO B3aUMOACHCTBUIO TEJL.
6. CroXeHue CUJI, HalPaBJICHHBIX MO OJTHOM MPSIMOIA.
Jlabopamopuvie padbomoul u onvimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpepeneHue CpeHE CKOPOCTU CKOJBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue MWIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, NEMOHCTPHUPYIOIIHUE 3aBUCUMOCTh pPaCTsHKEHHS (JedopMariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBienue TBEPABIX TeJl, ;KUAKOCTEH 1 ra3o0B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, TemmepaTypsl. llepenaua naBieHus
TBEPIBIMU TEJIAMH, XUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMarnueckue
MalInHbl. 3aBUCUMOCTb JaBJICHUS >KUJIKOCTU OT TiyOuHbI. ['HmapocTtarrueckuii
napaaokc. Coolraronuecs: cocyasl. [ mapaBIndecKkue MeXaHu3MBbl.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUunHBI CyIeCTBOBaHHUS
Bo3AymHONM oOonouku 3emun. OnbiT Toppuuemnu. M3mepeHue atmocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOT0 JaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTro J1aBJICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a oT TeMIIEpaTyphbl.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTu
TeJa U MIIOTHOCTH )KUJAKOCTH.

o vk w N e
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PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITSCHEHHOM KUJIKOCTH.

8. YcCJOBHE IJIaBaHMS TEJ: TUIAaBAHUE WU MTOTPYKEHHE TEJ B 3aBUCUMOCTHU
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomoul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH BeEca TeJa B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAIKUBAIONICH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUIIBL, JEHCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITBl, AEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHBAIOIIEH  CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyWpoBaHHEe apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKUM U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgen 5. PaboTra M MOIIHOCTH. JHEPrusi.

Mexanudeckast padboTta. MOIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecus phiuara. l[IpuMeHeHue TMpaBuja paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W IOTEHUHAIbHAs DHEPIUS.
[IpeBparieHre 0JTHOrO BUAA MEXaHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXpPaHEHUs
SHEPIrUu B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBM)KCHHUU Tella
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

Hccnenosanue yciaoBui paBHOBECHS pblyara.
N3mepenne KII/] HaKITIOHHOM TIOCKOCTH.
N3ydenne 3ak0Ha COXpaHEHU MEXaHUYECKOU SHEPTUM.

vk W
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Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPHOro, JKHAKOTO U Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU.
CmaumnBaHNe U KallWJUISIPHBIE SIBJICHUS. TEII0BOE pacIIUPEHNE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
gacTull. Buytpennsst sHeprus. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
Temionepeaaya u COBEpILICHUE paboThI. Bunp TEIIONEepEAAYM:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JIYYEHHE.

KonudectBo TemnoTel. YenbHas TEIIOEMKOCTH BellecTBa. TermiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. [lmaBineHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAas TEIJIOTA IUIABJICHHUS.
[Tapoo6pazoBanue u kouaeHcarus. Mcnapenwe. Kunenume. YnpenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(EPHOro
JABJICHUS.

BrnaxxHocTts Bo3ayxa.

DHeprus TOIUIUBA. Y eibHas TEIUIOTa CTOPaHusl.

[Ipunuunel pabothl TemioBbix aBurarenei KIIJ TtersioBoro aBuratesns.
TeruioBble IBUTraTEIN U 3aIUTA OKPYKAFOLIEH CPEbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEILIOBBIX MPOLECCAX.

Jemoncmpayuu.



AR A

Ha6nronenue OpoyHOBCKOTO JIBHYKEHUSI.

Hab6nronenune muddysun.

HaOmroieHue siBiieHHI CMauyUBaHKsI U KAAJUIAPHBIX SBICHUI.
HaOmroieHre TerioBoro pacmpeHus Tel.

V3MeHeHre NaBicHUs ra3a Mpy U3MEHCHHH 00bEMa W HArpeBaHUM MU
OXJIAXKICHUH.

[TpaBwita U3MEpEeHHS TEMITEPaTyPHhI.

Bunp! Terionepenayn.

OxJ1aKICHHAE TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepIiieHuU padOThl BHSIITHUMHU CHJIAMHU.

. CpaBHEeHHE TEIIIOEMKOCTEH Pa3IMYHbBIX BEIIIECTB.

. HaOmronenue kumneHus.

. HaGmrogeHme mocTostHCTBA TEMIIEPATypPhl MPH TUTABIICHUH.
13.

Moienu TENJIOBBIX ABUTATEIEH.

Jlabopamopnwie pabomoul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO0 HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBiIeHNs BO3AyXa B Oa/NIOHE IITIPUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh JABJICHHS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3sl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUECKOM TPYOKE OT TeMIEPaTyphl.

HaGmronenve w3MeHEeHHs BHYTPEHHEM OHEpPrud Tella B pe3yJibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

UccnenoBanue siBaeHUs TEIJIO0O0MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiuer BOJIBL.

OnpeneneHne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

Ornpenenenue yienbHON TEMIOEMKOCTH BEILIECTRA.

HccnenoBanue nporecca ucnapeHusl.

OrnpeneneHrne OTHOCUTENIBHOM BIIaKHOCTH BO3TyXa.

Ornpenenenue y1eaIbHON TEMIOTHI IIJIABJICHUS JIbJA.

Pa3znen 7. DiekTpuyeckre U MAarHUTHbIE SIBJIEHUS.

OnekTpu3anms Ten. J[Ba poia dIEKTpHUYECKHX 3apsioB. Bzaummopeincteue
3apspkeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSHUSI MEXKY T€JIaMM ).



Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYINEPIO3ULINHU HEKTPUUECKUX IM0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOgHMKM W JAMDJIEKTPUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIOBHS CYyIIECTBOBAaHUS JJIEKTPUUYECKOIO TOKA.
HcTOYHUKM MOCTOSHHOrO TOKA. JIEHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUYECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckass nenb. Cuina  Toka.  DIEKTPUYECKOE  HAIPSIKEHUE.
ComnpoTuBIiieHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIECHUE BellecTBa. 3akoH Oma
st ydactka uenu. IlocimenoBaTenbHOE W mapallIeNIbHOE  COEIMHEHHE
ITPOBOJHUKOB.

Pabota ©W MOIIHOCTH 3JIEKTpHUUECKOro ToOKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYECKUE LENU U MOTPEOUTEN 3IEKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[lIocTosiHHBIE ~ MarHWThl.  B3anMOJEHCTBME  NOCTOSHHBIX ~ MarHMUTOB.
MaruuTtHoe none. MarHuTHOE 1osi€ 3€MIIA U €ro 3HAa4€HUE I KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarnuTHoe 1ToOJIe  JIEKTPUYECKOrO Toka. lIpumeHeHwme
AJIEKTPOMATrHUTOB B TEXHUKE. [[efiCTBHE MATHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM.
DNEeKTpOABUIATENb IOCTOSHHOTO TOKA. VICHOJIb30BaHWE 3JIEKTPOJABUraTENel B
TEXHUYECKUX YCTPOKWCTBAX M HA TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHne 3JIeKTpOMarHUTHOM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. Cnoco0b1 MTOJTyYEHHUS AIEKTPUYECKOU DHEPTUH.
DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEL.
JIBa poJia DIEKTPUYECKUX 3apsIA0B U B3aNMOICHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U AEUCTBUE IEKTPOCKOIA.
DnekTpocTaTuyecKasi HHIyKIUS.
3aKOH COXpaHEHHUS JIEKTPUUECKUX 3aPSI0B.
[IpOBOIHUKY U TUAIIEKTPUKH.
MopnenupoBaHue CUIOBBIX JIMHUHM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHNKN OCTOSHHOTO TOKA.
JIeCTBHS SIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.
. 'a30BbIM pa3psn.
. I3aMepeHne cuibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpHUIeCKOro HalpsiKEHUS BOJIbTMETPOM.
. PeocTaTt 1 MarasuH cOnpoTHUBICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3anMopaeiicTBHE TTIOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTHU Pa3/ICJICHUS MTOJOCOB MAarHUTA.
MoennpoBaHre€ MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OnbIT OpcTena.

MarsnuTtHoe 1oJie TokKa. DJIeKTPOMarHur.

JlelicTBHE MAarHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATEIH TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMArHUTHOM MHTYKIIVH.

OneiTel @apages.

3aBUCUMOCTh HAIlPaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUMKHOBCHUS.

DJIEKTpOreHepaTop NOCTOSHHOTO TOKaA.

Jlabopamopnvie pabomol u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiThl MO HAOMIOAEHUIO AJIEKTPU3aLUM Tel MHAYKIUEH W TpH
CONPUKOCHOBEHHH.

UccnegoBanue JEUCTBUS DIIEKTPUUECKOTO TIOJII HAa MPOBOJHUKU U
JTUAJICKTPUKHU.

COopka u mpoBepKa pabOoThI ANEKTPUUECKON 1[ETH MTOCTOSHHOTO TOKA.
N3MepeHne u peryampoBaHue CHIIbI TOKA.

N3MepeHue u peryaupoBaHre HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MIYIIETO YE€pe3 pe3UcCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOITUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIHOXKECHUS HAIPSHKEHUH TIPU  MOCJIEI0BATECIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia a1 CUJIbl TOKa MPU TapaICIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI AIEKTPUUECKOTO TOKA, MAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOUIHOCTH  AJIEKTPUYECKOTO TOKa, BBIACIAEMOW Ha
pe3ucTope.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JaMIO4Ky, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

UccnenoBanre MarHUTHOTO B3aMMO/ICHCTBUSI MOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHMTHOTO TOJS  TOCTOSHHBIX ~ MarHUTOB MPU  UX
00BbEIMHEHUU U Pa3JICTICHUH.

HccnenoBanue AeiCTBUA 3JEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPENKY.



17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBl  B3aUMOJEHCTBHUS
KAaTylIIKH C TOKOM M MAarHuTa OT CHJbl TOKa W HANpaBJICHHS TOKa B
KaTyIlKe.

18. MI3y4yeHue 1elcTBYUSI MATHUTHOTO T10JIS1 HA IPOBOJHMK C TOKOM.

19. KoHCcTpyHpoBaHue U n3yyeHue padoThl AJIEKTPOIBUTATEIIS.

20. 3mepenne KII/] anexkTpoaBUraTtenbHON yCTaHOBKH.

21. OnbITBL MO MCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOW WHIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBjieHH.

Mexannueckoe naBwkeHue. MarepuanbHag Touka. (Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAHUYECKOTO JBWKEHHUS. PaBHOMEpHOE MPSMOJIUHEUHOE
nBrkeHue. HepaBHOMepHOE NpsiMONMHENHOE ABHKeHUE. CpelHsIsl 1 MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckOpeHHOE TpsiMOJIMHEWHOE JBHKeHHe. (CBOOOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE NBWXKEHHE MO OKpYXHOCTU. [lepmon u yacrota oOpaiieHusl.
JIuHeiHas u yrioBas CKOpocTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHUE.

ITepseiit 3akoH Hprotona. Bropoii 3akoH Herotona. Tperuit 3akoH HproToHa.
[IpuHIMII CYTIEpIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cujia TPEHUS CKOJIbXKEHHUS, CHIIa
TPEHMUS ITOKOsI, APYTHUE BUJIbI TPEHUS.

Cuna TsXKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
naneHus. JIBmxenne ruranetr BOKpyr Connna. IlepBas kocmmyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukHU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETVIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse tena. MI3MeHeHne umiyibea. MIynbCc cuiibl. 3aKOH COXPAaHEHUS
MMIyJbCca. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabota W MOIIHOCTb. PaboTa cui TSAXKECTH, YHPYTroOCTH,
TpeHus. CBs3b 2Hepruu u padoThl. [loTeHIManbHas YHEPTHS Tea, TOAHATOrO Hal
MMOBEPXHOCTHIO 3eMiM. [loTeHnanbpHas 3HEPTUs C:)KaTOU NpykuHbl. Knunetnueckas
sHeprusi. TeopemMa O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXaHWYECKOU
DHEPTHH.

JHemoncmpayuu.

1. HabnrogeHme MexaHMUECKOTO JIBHXKCHUS TeJla OTHOCUTEIHLHO PA3HBIX TEll

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OAHOIO M TOrO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH ¥ YCKOPEHMS NPSIMOJIMHENHOTO JBHKEHUS.
Hccnenosanne npru3HakoB paBHOYCKOPEHHOTO IBUKEHHS.

HabGitoieHue NBUKEHUS Tema 1o OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ PaBHOMEPHOM M YCKOPEHHOM JBWKECHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Tella OT MacChl Tela U JACHCTBYIONICH Ha HETO
CHJIBI.

HaGnronenue paBeHcTBa CUJl PU B3AUMOJIEHCTBUH TEJL.

N3meHenue Beca Tesa Npyu yCKOPEHHOM JBHYKEHHUU.

Ilepemaya nmmynbca npyu B3aNMOJECHCTBUU TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUU TEJL.

CoxpaHeHne UMITyJIbca IIPU HEYIIPYTOM B3aMOJACUCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COITIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabutoieHue peakTHBHOTO IBU)KECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHUH.
CoxpaHeHHe MEXaHUYECKON PHEPTUU TP IBHXKEHHUU TeJla IO JEHCTBUEM
IPYKHUHBIL.

Jlabopamopnvie pabomol u onvimel.

1.

KoncTpynpoBanme TpakTa Ijisg pasroHa M JalbHEHUIIIETO PaBHOMEPHOTO
JBMDKCHUS IIApUKA WA TEIICIKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKCHHS Opycka WM JABHMKCHHS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

OmnpeneneHre yCKOPEHHS Tela TPU PABHOYCKOPEHHOM JIBIKCHHUH I10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHH IIPU PaBHOYCKOPCHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPCHHOM JBWXCHUH 0e3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK ps HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHE MMPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHS.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Omnpenenenre pabOThI CUJIBI TPCHHS MPU PABHOMEPHOM JBMKCHHUH Tella
10 TOPU30HTAIEHON TTOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannyeckne K0JieOaHUSI M BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHMI: TEPUOI,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuil U NpyXKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue  koieOaHus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHHuYecKux BOJIH. [IpojosibHble U
MOINepEeYHble BOJHBI. JIMMHA BOJMHBI M CKOPOCTh €€ pacnpoCTpaHEHHUs.
MexaHnuyecKkre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3Byk. I'poMKOCTBh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenuwe kojieOaHuii Ten IO AECUCTBHEM CHIBI TSIKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOnronenue BRIHYKICHHBIX KOJIEOaHUHN U pe30HaHCca.

Pacnpoctpanenue npo0JIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIIH).

Habmronenune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomoul u onvimel.

1. OmpeneneHue YacTOThl W TEpUoJia KoJieOaHUMW  MaTEeMaTUYECKOIO
MasiITHUKA.
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2. OmnpeneneHue 4acTOTHI U IIepro/ia KoJIeOaHU MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KoieOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJICOAHUH NPYKUHHOTO MasiTHUKA
OT Macchl rpys3a.
5. IlpoBepka HE3aBUCUMOCTH NEpUOJa KOJeOaHUN rpy3a, MOABEIICHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCHUMOCTb  TNepHoJia  KoJjeOaHUi
NPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOIHOTO MaJACHUSI.
Pa3nesn 10. DjiekTpoMarHuTHOE 10J1€ U 3J1€KTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  TOJIe.  DJEKTpOMarHuTHble  BoJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama »smekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoga ceeta. CKkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomoul u onvimel.

1. M3yueHue CBOWCTB SJCKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOWJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHHS.

JlyueBas  mogzmens  cBera.  Mcrounukm — cBera.  [IpsamonuHeinHoe
pactpoctpaHeHue cBera. 3atMenus: ConHna u JIynel. Otpaxkenue ceta. [lnockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akoH MpenomieHus1 cBera. [lomHOe BHyTpeHHee
OTpaXeHHE cBeTa. lcronap30BaHUE TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom onywedt B numH3e. Onruueckas cucrema (oroanmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrema. binM3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTpAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenue n300paxeHU# B IIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomiienue ceera.

OnTtuyeckuii CBETOBO/I.

Xox myueit B coOUparoiei JIMH3e.

XoJ1 1yden B pacCeUBarOLIEH JIMH3E.

[Tomyuenune n300pakeHUi C MOMOUIBIO JINH3.

[Tpunuun nevictBus poroannapara, MUKpOCKOIA U TEIECKOIIA.

10. Moaenb riaas3a.

11. Paznoxxenue 6eoro cBeTa B CIEKTp.

12. [omy4yenue 6enoro cBeTa Mpu CIOKEHUHU CBETAa PA3HBIX IIBETOB.

Jlabopamopuvie padbomoul u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPAXKEHUSI CBETOBOTO Jiyya OT yria
NaJICHUsL.

2. W3ydeHue XxapaKTEpUCTUK U300pAKEHUS TIPEIMETA B TNIOCKOM 3epKaJle.

3. HccnenoBaHue 3aBUCHUMOCTH yIJia PEJIOMIIEHHS] CBETOBOIO JIyda OT yTIJjia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. Tlomydenue n300pakeHUl C MOMOIIBIO COOUPAIOIIEH JTHH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYCCKOM CHITBI COOMpArOIeit
JIMH3BI.

6. OIBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CHEKTP.

7. ONBITHI TIO BOCIPHUSATHIO I[BETA MPEIMETOB MPHU WX HAOIIOACHUHN Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBauroBbie IBJICHUA.

OmnbiTel Pe3epdopna u mmanerapHas moaens aroma. Moxens atoma bopa.
Hcnyckanue u norsiouieHue cBeta atoMoM. KBantel. JInnelyaTbie CIEKTPHI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- u raMma-uzinydeHuss. CTpoeHHe aTOMHOTO
anpa. HykionHas wMogens atomHoro szapa. HW3ortonsl. PaamoakTuBHBIE
npeBpaiienus. [lepron nomaypacmnana aTOMHBIX SJIEP.

SnepHbie peakiuu. 3aKOHbI COXpPAHEHHUS 3apsI0BOIO U MAacCOBOTO YHCEIL.
OHeprusi CBs3M aTOMHBIX saep. CBs3p Macchl W SHEpruu. Peakuum cuHTE3a U
nenenusd saep. crounuku sneprun CoHIa U 3BE3I.

SAnepnas sHeprerka. J[eMCTBUS paguOAKTUBHBIX HW3JIYyYEHUH HA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IIy4YEHUS U TOTJIOIICHHUS.

2. CrnekTpsl pa3IMyHbIX ra30B.

3. CnekTtp Bozmopoa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuérunka MOHU3UPYIOMUX U3TYUCHH.

6. Peructpanus usiydeHus NpUpOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopuvie padbomoul u onvimel.

1. HaOmroneHue CIIOMIHBIX U TUHEWYATHIX CIIEKTPOB U3TYyUYCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DIHEPTUM YACTHUIIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEJIBbHO-0000IAIOIIUIT MOXYJIb.

[ToBTOpUTENHEHO--0000MITAONTUN MOAYJIH TIPEAHA3HAYCH IS CHCTeMaTH3allun
U 0000mmIeHUs  TPEAMETHOTO  COJEPKaHWsI W OMbITa  JEATEIHHOCTH,
pUOOPETEHHOTO MPU U3YUYCHUH BCEro Kypca (DU3MKH, a TaKXkKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aME€HY Mo ¢u3uke s o0ydaromuxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipu U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIeSTeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUNBACTCS JOCTIKCHHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, Gopmupyercs
€CTECTBEHHOHAYYHas TPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB MCCIEI0BaHUS



ABIICHUN TPHUPOABI W TEXHUKH, OBJIAJCHUE YMEHHSIMH OOBSICHATH (pu3mueckue
ABJICHUSA, IPUMEHsSA IIOJIydYCHHBIC 3HAHMs, pellaTh 3aJa4d, B TOM YHCIIE
KAU4E€CTBEHHBIE U DKCIICPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep JAHHOIO paszesa peaau3yercs
3a cu€T TOro, 4ro oOydaroluecs BBIIOJHAIOT 33JaHUs, B KOTOPBIX UM
IIPENJIaraeTCs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHHWHM paclo3HaBaTh W HAY4YHO OOBSICHATH
duznyeckue IBJICHUS B OKPYKAIOLIEH MPUPOIEC U MMOBCEAHEBHOM XKU3HH;

MCIT0JIb30BaTh HAYYHBIE METO/Ibl HCCIIEAOBAHUS (PU3HMUECKUX SIBJIEHUM, B TOM
Yucie 1) IPOBEPKU TUIIOTE3 U MOIYYEHUS TECOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHblE OCHOBBI HanOojiee Ba)XHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMEP, IMTPAKTUYECKOTI0 UCITOIB30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA INPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
JHEPIUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTHKEHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yJIbTaTOB.

B pesynbTare nzydenus (pu3MKU Ha ypOBHE OCHOBHOTO O0IEro oOpa3oBaHus

y oOyuatomerocsi 0yyT cOpMUPOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:

— MPOSIBJIICHUE UHTEPECA K HICTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nuecKol HayKu;

— IICHHOCTHOE OTHOILEHUE K JJOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rPaKIaHCKOTO H TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

— TOTOBHOCTh K aKTMBHOMY y4YaCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OITHUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JTOCTH)KEHUU (PU3UKH;

— OCO3HaHUE BAXKHOCTU MOPAIBHO--3THUYECKHX IMPUHUUIIOB B JEATEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO TIO3HAHMSA:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKH KakK MOUIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEMIIEN COCTABIISIOLIEH
KYJbTYpBI;

— Ppa3BUTHE HAy4yHOH JI0003HATENBHOCTH, MHTEpEca K MCCIeI0BaTEIbCKON
NESTEIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI M  3MOLMOHAJIBHOIO
0J1aronoJryyms:

— OCO3HaHHWE IIEHHOCTH O€30MacHOro o0pa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBHJl 0OE€30MacHOr0 IMOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OPYJIOBaHHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa peQIIEKCUH, MPU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIMTAHUS:

— AKTHBHOE y4YacTHE€ B PEIICHUHM MPAKTHYECKUX 3a1ad (B paMKax CEMBH,
0o0pa3oBaTeNbHOM OpraHu3aluu, Tropoja, Kpas) TEXHOJIOTUYECKON U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIC U (DU3NIECKUX
3HAHUM;

e — MHTEPEC K MPAKTUUECKOMY U3YyUCHHIO MPOdeCCHil, CBA3aHHBIX ¢ (DU3UKOM;

e 7)3KO0JIOrHYECKOT0 BOCIIMTAHHUS:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIICHUs 3ajad B
00JIacTH OKpy>Kalollel Ccpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILICHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSOIIMMCS YCJOBHAM COLHUAJBHON W NPUPOITHON
cpenbl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBITIOJTHEHUU MCCIIEAOBAaHUN W
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTruXx;

e — TIOBBIIICHME YPOBHS CBOCM KOMIIETEHTHOCTU 4YE€pe3 IMPAKTUUYECKYIO
JICATCIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4uciie (POPMYITUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
buzukwy;

e — IUTAHUPOBAHHUE CBOETO PA3BUTHUS B NPHOOPETEHUHM HOBBIX (HU3UUCCKHUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBAThH U BBISBIISATH B3aMMOCBS3HU IIPUPOJIBI, 00IIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METANIPEAMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOEHHUS HporpaMmbl MO (PU3MKE HAa YpPOBHE OCHOBHOTO
oO1ero oOpa3zoBanus y oOydaromierocss OyayT copMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TT03HABATEIILHBIC YHUBEPCAILHBIC YIeOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4COHBIC  JCHCTBHSI,  pETryJISTHBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ICHCTBU.

Ilo3HaBaTeqbHBIC YHHBEPCAIbHbIC Y4eOHbIE NeHCTBUA

Bba3oBble Jiornueckue 1eiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(stBIICHUR);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCcCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U TTPOTHUBOPEUHS B PACCMAaTPUBAEMBIX (aKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICJICTBEHHBIC CBSI3W TIPU W3YYCHHH (DU3HUSCKUX
SIBJICHWI W TIPOIIECCOB, JIeJIaTh BHIBOJBI C MCIIOJIb30BAHUEM JCTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3AKJIFOUCHHM, BBIIBUTATh THIOTE3BI O B3aMMOCBSI3IX
(GU3HYECKUX BEITUYHH;

CaMOCTOATENLHO BBIOUPATh CIOCOO pelieHus: Y4eOHOU (U3HUecKou
3amaun (CpaBHEHHE HECKOJIbKMX BapHaHTOB pEIEHHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciegoBarejibckue A1eiCTBUA.

MCTIOJIb30BaTh BOMIPOCHI KaK MCCIIEIOBATEILCKUI HMHCTPYMEHT TIO3HAHUS;
IPOBOUTH IO CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIN
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBTICHUS,

OLICHMBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYyIUPOBATH 000OIIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTaTh MPEANOIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmei:

MPUMEHSTh Pa3IUIHBIC METObI, MHCTPYMEHTHI U 3apPOCHI MPU TTOUCKE H
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U GOPM MPEACTABICHHUS;

CaMOCTOSATENIbHO  BBIOMpATh ONTHMAJIBHYIO (OpMy TPEACTABICHUS
uHQOpMaAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:

B XOJ€ OOCYXIeHUsI y4eOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOil TeMbI U
BBICKA3bIBaTh HJEU, HAIlEICHHBIE HA DEIIEHUE 3aJaud U MOJACpKaHHE
0J1aroKeIaTeIbHOCTH OOIICHHUS,



COMOCTAaBIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
uasora, oOHapyKMBaTh pa3IM4uMe U CXOACTBO MO3ULIML;

BBIPAKATh CBOIO TOUKY 3PE€HHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMATh W HCIOJb30BAaThb  IMPEUMYIIECTBA  KOMaHJIHOM U
WHAMBUAYAIbHON paOOThl MPH PEIICHUU KOHKPETHOW (Qu3ndecKon
poOJIEMBI;

IIPUHUMATh LIEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JOCTH)KEHHUIO: paclpelesiaTh PO, OO0CYXJIaTh HPOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIpPABJICHUIO WU KOOPAMHHPYS CBOM JCUCTBUS C JPYTUMH
YIeHAMH KOMaH/bL;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B )KMU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOIIUX
JUISL pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBATbCA B  PA3NMYHBIX IOAXOAAX [MPUHATHA  PEIICHHM
(MHIMBUAYaIbHOE, TMPHUHATHE pEUICHUS B TpPYIE, NPUHITHE PEIICHUM
TpYHIoH);

CaMOCTOSITEJIbHO COCTaBJIATh AITOPUTM pellieHus: (PU3NUecKon 3a1auul Win
IUTaHAa MCCIICZOBAHUSA C YY4ETOM HMEIOLIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA MHTEJLJIEKT:

J1aBaTh A/ICKBATHYIO OLICHKY CUTYyallMy U IIPEAJIaraTh IJIaH €€ N3MEHEHMUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B AESATENBHOCTH (B TOM YMCIIE B XOJ BBIOJIHEHHUS
(Gu3NYecKoro UCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUAM;

CTaBUThb ce0s Ha MECTO JIPYIroro 4eloBEKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;



IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU PelIeHnr (PU3NUECKUX 3a]1ad HIIn
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATDBI

K konIry 00yueHus B 7 kJjiacce IpeIMETHbBIE Pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  TOHSATHS:  (U3MUECKME U XUMHUYECKUE  SIBJICHUA,
HaOJIOICHUE, JKCIIEPUMEHT, MOJEINb, TUIOTEe3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEMHOE), TPACKTOpHUs, PaBHOACHCTBYOIIAs
cwia,  gedopmamus  (ympyras, — IUIacTU4YecKasl),  HEBECOMOCTD,
COOOIIAIOIINECS COCYBL;

paznuuarh siBeHus (Auddy3usi, TEIIOBOE IBUKEHHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBWKCHHE, HUHEPIIUS,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalleHus, Iepenaya JaBiCHUS TBEPABIMU TeJIaMHU, XUAKOCTSIMU U
razamu, arMoc(epHoe naBieHUE, IUIaBaHUE TeJ, IpeBpalleHus
MEXaHUYECKON DHEPTrUH) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM 4Hcle (u3myeckue SBJICHHUS B MPHUPOJE:
IpPUMEPHI JABUKEHHUS C PA3IUYHBIMH CKOPOCTSIMHU B JKHBOM U HEKUBOU
pUpoje, ACHCTBUE CHUJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EpHOro JaBJEHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, pblyaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OINMKCHIBATh M3yUYCHHBIE CBONCTBA TEl M (PU3UUYECKUE SIBJICHUS, UCTIONb3YS
dbuznyeckre BEJIMYUHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIIPYTOCTU, CUJIa TSXKECTH, BEC
Tela, Cuja TpeHHUs, JAaBlieHHWe (TBEPAOTO Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHWYECKasi paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CHJIbL, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KHHETHYCCKass W TOTCHIIMAIbHAS SHEPTHs), NPH OMHCAHWUHU IPABHUIBHO
TPaKTOBaTh  (PU3MYECKHMH  CMBIC  HUCIOJB3YEMBIX  BCIWYWH, HX
0003HaueHUs W EIAUHUIIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (DH3UYECKYIO BEIMYHUHY C JIPYTMMH BEJIMYMHAMH,
CTPOUTH IpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiio paBHOBecHs phiuara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHTyallMd NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsCHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

peuats pacdy€THhIE 3amaud B 1—2 JIEUCTBUS, HCIIONB3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIONINE (PU3MYECKHME BEJIWYMHBI: HA OCHOBE aHaJIM3a
YCJIOBUS 3a/1a4M 3alUChIBATh KPaTKOE YCIIOBHE, MOJCTABISITh (PU3UUECKUEC
BENTUYUHBI B (HOPMYJIBI U TMPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE /I pEUICHUs 3a/1ay, OIICHUBATh PEATUCTUYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MNPOOJEMbl, KOTOpPhIE MOKHO pEUIUTh NpPU T[OMOIIU
bu3MYEeCKUX METOJIOB, B ONTUCAHUU HCCIIEAOBAHUS BBIACIATH MPOBEPSIEMOE
NpEAnoyioxKEeHue  (TUIOTe3y),  pa3indatb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOAUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTL OMNBITHl IO HAOMIOJCHUIO (U3UYECKUX SIBICHUM WM
buznuecKux CBOMCTB Tel: bopMyIMpOBaThH IPOBEPSIEMBIE
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHNS,
3aMUCHIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITOJIHATh NPSIMBIE M3MEPEHHS] PACCTOSIHHS, BPEMEHHM, MACChl Tena,
o0b€éMa, CHUJBI W TEeMIEepaTypbl C UCIOJIb30BaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IOKAa3aHUS MPUOOPOB C YyUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHON (PU3MUECKON BEJIMUUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TIPSMBIX H3MEPEHUHN (3aBUCUMOCTH TMYTH
PaBHOMEPHO JBHXKYIIETOCS Tejla OT BPEMEHHM JIBUKCHHS TEa, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEHN Te
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOLIAIN COITPUKOCHOBEHUSI TEJI, CUJIbI
YOPYTOCTA OT YJIMHEHUS TPYKUHBI, BBHITAIKUBAIONICH CUIIBI OT 00BEMaA
IIOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TNIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJNO0, YCIOBUM
TJIaBaHUsS TeJ, YCJIOBUN paBHOBECHS phluara W OJIOKOB), y9acTBOBAaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIEeAysl NPENoKeHHOMY IUIaHy, (DUKCUPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKMX BEJIMYMH B BHJIE
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO PeE3yJibTaTam
UCCIICIOBAHMUS;

IPOBOJANTH KOCBEHHBIE H3MEPEHHUS (PU3UUYECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUIKOCTHM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
NABJIEHUE  BO3/AyXa, BBITAJKUBAIOUIAs  CHJIA, JICUCTBYIOIIAs  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOI(PPHUIMEHT TMOJIE3HOTO JEeUCTBUS
IPOCTBIX MEXaHU3MOB), CHEAys MPEATOKEHHOM WHCTPYKLIHU: TIPH
BBITIOJTHEHUH HW3MEPEHU COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpU padoTe ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB W TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKkTepU30BaTh MPUHIMMBI JEUCTBUS HU3YYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJOINPOBOJA, THMIPABIUYECKUN TIpecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (PM3MUYECKUX SIBICHUI U HEOOXOIUMblEe (PU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOpPMALMIO O  MpPUMEPaXx)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3UUECKUX 3HAHUA B TOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS W COOJIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HHpopMmanuu B VHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPpOCOM, Ha OCHOBE HMEIOLIUXCS
3HaHUA M TYTEM CpPaBHEHUSA PA3JIUYHBIX HCTOYHUKOB  BBIJIEIATDH
uHPOPMAITHIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUi HAyYHO--TIOMYJIAPHYIO
auTepaTypy  (pu3Mdeckoro cojiepxaHus, CIpPaBOYHbIE MaTepuabl,
pecypcbl cetu MHTEepHET, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIuU (PU3NUECKOTO COAEpKaHUs, B TOM



yucie myOJWYHO JeNaTh KPaTKHue COOOIIECHHSI O Pe3ysbTaTax MPOEKTOB
WIM y4eOHBIX UCCIENOBAaHUM, MpPU HTOM TIPAMOTHO MCHOJIb30BATh
U3YYCHHBIM TOHSATUHHBIMN amnmapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALINE;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUN paclpenensiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUHM C TOCTABJICHHBIMHU 3aJa4aMH,
CICAUTh 3a BBINOJHEHHEM IUJJaHA JCHCTBHUM, aJE€KBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JCATENbHOCTb  TPYMNIbl, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIry o0yueHus B 8 kijiacce npeIMeTHbBIE Pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIIEHHBI TMap, BIAXXHOCTb
BO3/lyXa, TeMIIepaTypa, BHYTPEHHAS DJHEPrus, TEIUIOBOM JIBUTATEb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi]l, SJIEKTPUIECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyarh SBJICHUSA (TEIJIOBOE PACIIUPEHHUE W CXaTue, Terulonepenaya,
TEIUIOBOE paBHOBECHUE, CMAauMBaHUE, KANWUISIPHBIC SBJICHUSA, HCHApEHUE,
KOHJCHCAIIMs, IIJIaBJICHUE, KpUCTaiu3aius (OTBEpACBaHUE), KUIICHUE,
Terionepeaaya (TEenI0mpPOBOHOCTb, KOHBEKIIUS, U3JIyYCHHE),
AJIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsiiOB, JEUCTBUS AJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICICTBUE MAarHWUTOB, JCUCTBUE
MarHUTHOTIO TOJIS Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHuTHasT MHIYKITHS)
M0 ONHUCAHMI0O HX XapaKTEPHBIX CBOMCTB MW Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX  (PU3MUECKUX  SBJICHUM B
OKpY)KalollleM MHUpE, B TOM 4Yucjie (U3NYECKUe SBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSXKEHHWE U KaNWUISIpHbIC SBJICHUS B IPUPOJEL,
KpUCTAJUIBI B mpupope, uziaydeHue CollHIla, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, SJIEKTPUUYECKUE
sABJCHUSI B atrMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noie 3emuH, Jpeld MoarocoB, pOjdb MAarHUTHOTO TOJIS JJIS JKU3HU Ha
3emiie, NOJSIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3UUECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (PU3UUYECKUE SBJICHUS, UCIIOIB3YS
dbu3nyecKkre BEIMYMHBI (TeMIlepaTrypa, BHYTPEHHSS SHEPIus, KOJUYECTBO
TEIUIOThI, YJeJdbHas TEIMIOEMKOCTh BEIIECTBA, VJAelbHAas TEIJIOTa



IUTaBIICHUS, yJelbHAas TeIIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU
MalluHbl, OTHOCUTENIbHASI BJIAXXHOCTh BO3IYyXa, AJIEKTPUYECKUHN 3apsf,
CHJIa TOKa, JJIEKTPUYECKOE HANPSIKEHHE, CONPOTUBIICHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKAa), MpPU OMNHCAHUM MPABUIBHO  TPAKTOBAThH
(u3NYECKUN CMBICIT KCIIOJIb3YEMbIX BEJIIMYMH, O0O3HAUYEHUS U €IUHULIBI
(¢u3NYECKUX BEJIMYUH, HAXOAUTh (POPMYIbI, CBSA3BIBAIOIINE JaHHYIO
GuU3MYECKyI0 BEIUYHHY C JAPYTUMHU BEIMYHMHAMH, CTPOUTH TIpaduKH
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBa Tel, (QPU3MYECKUE SIBJICHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKOU TEOPHUH
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Ui yyacTKa LIENH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKMCHIBATH €r0 MaTEMaTUYECKOE
BBIPAKCHHE;

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYallUil IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
iaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (DPU3MYECKUX SIBJICHUM,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, HCIOJIb3ys 3aKOHBl H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAN3a
YCJIOBHUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIIATH HENOCTATOK
JAHHBIX I pElIeHHs] 3aJadyd, BbIOMpaTh 3aKOHbI U (OPMYJIbI,
HEOOXoauMble JUisl €€ pelieHus, NPOBOAUTh pPAcu€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NUYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO PEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/IOB, HCHOJb3Yysl ONMUCAHHE HCCIENOBAHUS, BBIICIATDH
MIPOBEPSAEMOE  MPEIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJECHUS UCCIEN0BaHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WIH
(bu3nyecKuX CBOWCTB TeJ (KanWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT LBETAa H3Iy4arolieil (MOrIonaroiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IVIOIAA €€ IIOBEPXHOCTH, OJIEKTpHU3alus TeJl U B3aUMOJACUCTBUE
DNEKTPUYECKUX  3apsS0B, B3aUMOACHCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yalM3alisl MarHUTHBIX TIOJI€Hl TMOCTOSIHHBIX MarHUTOB, JCHCTBHS
MarHMTHOTO TOJSi HAa MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHUTA,
CBOMCTBa DJIEKTPOJABUTATENII TIOCTOSHHOIO TOKa): (popMyIupoBaTh
poBepseMble MPEINOIOKEHUS, COOMPAaTh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C MCIOJb30BAHHEM
aHAJIOTOBBIX NPHOOPOB M JAaTYUKOB (PU3MYECKUX BEIUYHMH, CPABHUBAThH
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON a0COJIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OHOM (hPM3UUECKOM BETUUYHHBI OT
Opyrol ¢  UCHOJb30BAaHUEM NPSAMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONPOTHUBJIEHUSI TPOBOJHUMKA OT €ro JUIMHBL, IUIOMAJU IOMNEPEYHOro
CEUEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CUIIbI TOKA,
UAYIIETO 4Yepe3 TMPOBOAHHWK, OT HANpsDKEHHS Ha  MPOBOJHHMKE,
UCCIIEJOBAaHUE TOCJIEI0BAaTEIbBHOIO U  MapajUIeIbHOTO  COECIUHEHUIM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJHATh WM3MEPEHUs, CIeays MPEAIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJAE TaOiHll W TrpaduKoOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYUH (yAelibHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIaHUPOBATh H3MEPEHHUs, cOOUpaTh
IKCMIEPUMEHTAJIBHYI0 YCTAaHOBKY, CIEIys MPEATIOKEHHON WHCTPYKIUH, U
BBIUUCIIATh 3HAUEHHUE BEJINUMHBI,

COOJII0IaTh MpaBUJIa TEXHUKK 0€30MacCHOCTH TP padoTe C 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS HW3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETp, MapoBas TypOMHa, amMIepMeTp,
BOJIbTMETp, CUETUYHK 3JIEKTPUUYECKON HHEPrHH, DJIEKTPOOCBETHUTEIbHBIC
npUOOPHI, HarpeBaTENIbHbIE NEKTPONPUOOPHI (MPUMEPHI), FNEKTPUUECKUE
NPEIOXPAHUTENH, AIEKTPOMATHUT, ANEKTPOBUTATENh TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWMCTBAaX (DM3MUECKUX SIBIICHUI U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M H3MEPHUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, IABUTATEIh BHYTPEHHETO
CropaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JJEKTPUUYECKUX



Heneil ¢ mocaea0BaTeNbHbBIM U MapallIeIbHBIM COSTUHEHHEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUYECKUX 1IETICH;
NPUBOAUTh  MPUMEPHl  (HAaXOAWTh HMHPOPMAIUIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I oOecrieueHrss 6€30IacHOCTH MpU o0palleHuu ¢ mpudopaMu U
TEXHUYECKUMU YCTPOMUCTBAMH, COXPAHEHUSI 3J0POBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIIeH cpee;

OCYIIECTBJIATh TOUCK WHPOpMamuu (U3HUECKOTO COJICpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUW W IYyTEM CpaBHEHUSA
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIIACIATH  HMHPOpPMALIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOJHEHUN YICOHBIX 3aJaHUN HAYIHO--TTOMYJIIPHYIO
auTepatypy  (pu3mdeckoro coiepXaHus, CIPAaBOYHBIE MaTE€pHAIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37laBaTh COOCTBEHHbIE NMHCHMEHHBIE U KpATKHE YCTHBIE COOOIICHUS,
o006mass uHOpMALMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO
CONEp)KaHUsi, B TOM 4YHCIE MMyOJWYHO TPEACTABISATh PE3YJIbTATHI
MPOCKTHOM WJIM HMCCIIEIOBATEIBCKON JESITEIIbHOCTH, TIPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN TOHSATUWHBIN  ammapaT Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHWHW YYEOHBIX TIPOEKTOB M HWCCICAOBAHUN (DU3UICCKUX
MPOIIECCOB paclpeAesisaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICAUTH 32 BBHITIOJHEHUEM IJIaHA JACUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJ B
NeATETLHOCTh TPYMIIBI, BRICTPABATh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIly 00yueHus B 9 kJjiacce npeIMETHbBIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCUETa, MaTepuajbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmarius
(ympyrasi, mjiacTU4ecKas), TPEHHUE, LEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpys3ky, LUEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE, MEXAaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAabHO30PKOCTh,
CHEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmmMa-u3nydeHus,
U30TOIIbI, IIEPHAsA YHEPTETHUKA,;



pasznuyarh SIBJI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBIKEHUE, PAaBHOYCKOPEHHOE IMPSMOJIMHEHHOE [IBHXKEHHE, CBOOOIHOE
najieHue TeJ, paBHOMEPHOE JBM)KEHHE O OKPYKHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHME, KoyieOaTeIbHOE ABMKEHHUE (3aTyXarouue u
BBIHYKJICHHbIE KOJIE€OaHHsI), PE30HAHC, BOJIHOBOE JBMKEHUE, OTPAXKEHUE
3ByKa, NPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE M IMPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CHEKTp M CJOXKEHHE CHEKTpaJIbHBIX IIBETOB, JIMCIIEPCUSI CBETa,
€CTECTBEHHAs1 PaJHUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOro CIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBIICHUM B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B MPHUPOIE:
MPUJIUBBI U OTJIUBHI, ABMKEHUE TIaHEeT COTHEYHOM CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHUSITUE 3BYKOB JKHMBOTHBIMU,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, ILIBETa TeT,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTPadUOIECTOBOTO U PEHTICHOBCKOTO W3JMy4YEHUH, €CTECTBEHHBIM
PaIMOAaKTUBHBIN (HOH, KOCMUYECKHUE JIy4d, PAJUOAKTUBHOE H3ITyUCHUE
MPUPOJIHBIX MHUHEPAJIOB, JEHCTBUE PAJUOAKTUBHBIX HW3IYYEHUN Ha
OpraHW3M YeJIOBEKa), MPH 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX
SIBJICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TeN M (DU3UUECKUE SBIICHUS, UCIIONIb3YsI
dbusznyeckue BENMUYMHBI (CpPEeIHSsl WU MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE, IMEPEMEIICHUE, IMMyTbh, YIiOBas
CKOPOCTb, CHJIa TPEHUs, CUJIa YOPYIOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUsi, BEC Teja, HUMIIYJbC Tela, HUMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, IOTEHIMAJIbHAs JHEpPrusi Tea,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUsl CHKATOU
NPY>KUHBI, KUHETUYECKasi DJHEpPrusi, IMOJHAs MEXaHW4YecKass JHEprus,
NEPHUOJI U YacToTa KoyieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIICHUSI CPE/bl), PU ONUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3UYECKUN CMBICT HCIOJIb3yeMbIX BEJIHYUH,
0o0O3HaueHNs W CIAUHMIBI (U3MUYECKUX BEIWYUH, HAXOAHWTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C APYTHMMH BEIMYUHAMH,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHMsI SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLUI CYNEpPHO3UIMN CHJI, TPUHLUI OTHOCUTeNnbHOCcTH [anues,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMITYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsA0BOI0 U MacCCOBOI'O YHUCEI
OpU SJAEPHBIX PEAKIUSIX, IPU 3TOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3MYECKUE TPOIECCHl U CBOMICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTh OOBSICHEHHEe U3 2-3
JIOTHYECKHX ILAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3a7aud (Omuparomuecs Ha cucteMy w3 2—3
YpaBHEHUI), UCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (PU3NUYECKUE
BEJIMUMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauyd 3alMCBhIBATh KPATKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsl PELIEHUs, IPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PU3NIECKOU
BEJIMYMHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOLIH
($u3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE HCCIENOBAaHUS, BBIICIATH
IpOBEPSIEMOE  NPEINOJIOKEHUE, OLEHUBATh MPAaBWIBHOCTh MOPSAIKA
NPOBEJCHUS  MCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUM WM
¢u3znyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbioToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTb MEpHoAa KOJeOAHWW MpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKMHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUMU, MPSIMOJIMHEHOE PaCcIpOCTPaHEHHE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTP, M3yUYEeHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie M CBOMICTB H300pa)keHUs MpeaMeTra B coOuparouieit
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
0o0OpyOBaHUS, OMHUCHIBATH XOJ OMbITAa W €r0  Pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpPEeessis
CpeqHee 3HAa4YeHHE W3MEpSAeMON BeIMYMHBI ((POKYCHOE paccTOsHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEpPEeHUs
(M3MepUTENHHOTO TPUOOpA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHUM (3aBUCUMOCTb IIyTH OT BPEMEHMU



P PaBHOYCKOPEHHOM JIBH)KEHMHM 0€3 HaudajbHOM CKOpPOCTH, NEPHOJA
KoJe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTH
yria OTpak€HUs CBETa OT yIjla MaJCHUs U yria MNpeIoMJICHUsS OT yria
NaJicHus): IUIAHUPOBAaTh HCCJIEIOBAHUE, CaMOCTOSITEIBHO CcoOupaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl IMOJYYEHHOM 3aBHCHUMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI] U IpaduKOB, JAeNaTh BBIBOJbI IO
pe3yJibTaTaM MCCIIEI0BAHNUS;

IPOBOJNUTH KOCBEHHBIE M3MEpEHUsl (U3MUECKUX BEIUYUH (CpPEeaHss
CKOpPOCTb M YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JIBUYKEHUH,
YCKOpEHHE CBOOOJHOTO MaJCHHUA, KECTKOCTh MPYXKHUHBI, Kod(hdUIHEeHT
TPEHUSI CKOJBKCHHsI, MEXaHW4eckas padoTa W MOIIHOCTh, YacToTa M
nepuoa KojeOaHWW MaTeMaTUYecKOr0 W TPYKHHHOTO MAasiTHHKOB,
ONTHUYecKass Ccuia coOuparomeld JHMH3bL, PAJUOAKTUBHBIA  (HOH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIENysl MPENI0KEHHOW MHCTPYKIIUH, BBIUUCISTH
3HaYCHHUE BEJIMYUHBI U aHAJTN3UPOBATH MOJIYICHHBIE PE3YIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

COOJII0/1aTh MpaBUIa TEXHUKU O€30MacCHOCTH MpuU padoTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, Jyd4, TOHKAas IJIMH3a, IUTAaHETapHas MOJENb aTroMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CHHMIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOIBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuiabCcoHa), HWCHONB3ysS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXoauMble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB
IpU PEIICHUH Y4eOHO--TIPAaKTUYECKUX 3a1ad, ONTHYECKHE CXEMBI IS
MOCTPOEHHUS N300paKEHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3UUECKHX 3HAHUNA B TOBCETHEBHOM
KU3HU JJ11 obecriedeHus: 6€30MacHOCTH MPH OOpaIlieHuH ¢ MpudopamMu
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pPOBbS U COOIIOACHMUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIEeH Cpee;



OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUS B
HHuTepHeTe, caMOCTOATENBHO (POPMYIIUPYSI TOMCKOBBIN 3a1poc, HAXOAUTh
IYTU ONPEIEIIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MHQOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPHU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUll HAYYHO--TIOMYJIIPHYIO
JUTepaTypy  (puU3MUecKoro coiepikaHHs, CIPABOYHbIE MaTEepHUaJIbI,
pecypcesl cet MHTEpHET, BiaaeTh NPpUEMAMH KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
MHPOpMAllMUM U3 HECKOJbKHX HCTOYHUKOB (PU3UUYECKOIO COAECpIKAHUS,
nyOJMYHO MPEICTABIATh PE3YyIbTaThl MIPOESKTHOW HIIA MCCIIE0BATEIbCKON
NEATENIbBHOCTH, TIPU  3TOM TPAMOTHO  MCIOJIB30BATh  W3YYCHHBIN
NOHATUUHBIA anmapar HM3y4yaeMoro pasjaena (U3UMKA U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTaluel ¢ yd4é€ToM OCOOEHHOCTEW ayaUTOpPHUH
CBEPCTHUKOB.
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buzngeckoi
BEJINYMHBI;
XapaKTepu30BaTh YcTHbli onpoc
CBOICTBa Tell,
busnuecKue sIBICHUS U lpakTideckas
nporecch;, mcronmp3ys | P00TA
IIpaBUiIa CTIOKCHUSA | 1
Bt LOK ( | Pemenue
noIMoTeKa cun  (BHONB  OOHOM
Atmocdepnoe . A A y4eOHBIX U
4.3 https://m.edso0.ru/7f416 PSIMOi), 3aKOH
JlaBJICHUE MPaKTHUKO-
194 [Tackanss, mnpu 3TOM
OpPUEHTHUPOBAHH
JIaBaTh CIIOBECHYIO
BIX 33144
(bopMyIHPOBKY 3aKOHA
W 3alMCHIBATE €TI0 | KoprponbHas
MaTeMaTH4IecKoe paGora
BBIPAYKCHUE.
XapaKTepU30BaTh VYeTHBIM onpoc
CBOMCTBA Ten, -
dusmueckue spneHns u | - PakTHaecKad
MpoteccEl, mcronp3ys | PA00TA
HeiicTBue IpaBuia CJIOXKEHUS
JKHUJAKOCTH U ra3a Ha Eubmiorexa LIOK ; ( ., | Petenne
cun  (BEONb  OAHOM
4.4 . https://m.eds00.ru/7f416 . yueOHbIX 1
Norpyx€HHOE B TIPSIMOiA), 3aKOH
194 IIPAKTUKO-
HUX TEJO [Tackanst.  OOBACHATH
OpPHEHTHPOBAaHH
¢busnyeckue SBICHUS,
. BIX 3a/1a4
MIPOLIECCHl U CBOMCTBA
TeN, B TOM YHCIE M B | KoprponpHas

KOHTEKCTE  CUTyalui
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MIPaKTUKO-OPUEHTHUPOB

aHHOTO Xapakrepa:
BBISBJISITH  NIPUYMHHO-
-CIIE/ICTBEHHbIE CBS3H,
CTPOUTH  OOBSICHEHUE
n3 1-2 norumyeckux
IaroB ¢ onopout Ha 1—
2 M3y4YCHHBIX CBOWCTBA
(GU3HYECKUX SBICHUM,
dbuznuecKkux  3aKoHa
WM 3aKOHOMEPHOCTH;

pabota

Hroro no pazneny 21

Pa3nea 5. PaGoTa m MomHOCTH. JHEprus

51 PaGora u 3
MOILHOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/7f416

194

pemarb  pacy€THbIE
3a7a4u B 1-2
JICHCTBHSI, MCIOJb3Ys
3aKOHBI U (OPMYJIBL,
CBSI3bIBAIOIIINE
busnueckue
BEJIMYMHBI: HA OCHOBE
aHanu3a yCIIOBUSA
3aJjaud  3aluChIBaTh
KpaTKoe YCIIOBHE,
MOJICTaBIISAITh
¢buznyeckue
BEJIMYMHBI B

YeTHBII oIpoc

[IpakTnyeckas
pabota

Pemienne
y4eOHBIX U
MPaKTHKO-
OPHEHTHPOBaHH
BIX 3314
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bopmybl u
NPOBOJUTH  PACYETHI,
HAaXOJIUTh
CIPaBOYHBIC JAHHEIC,
HEO00XO0TUMBIC JUTST
pemieHus 3aj1a4,
OLICHUBATh
PEATUCTHYHOCTD
MOJTYYEHHOMN
(busnueckoi
BEJINYMHBL;
MIPOBOJIUTH OIIBITHI IO
HaAOJIFOIEHUTO
(U3HYECKUX SIBICHUN
WIH (bu3HyecKux
CBOMCTB TEI:
bopMynTupoBaTh
pOBEpsIeMbIC
TIPEINOIOKEHUS,
cobuparh yCTaHOBKY
U3  TIPEUIOKEHHOTO

o0opynoBaHuUsl,
3aIMChIBATh X0J1
OTIbITA u
bopmynrpoBaTh
BBIBOJIbI; TIPOBOJUTH
HCCIIe/IOBaHHE
3aBUCUMOCTH  OJHOM
busnueckoi

BEJIMYUHBI OT APYrou
C  HCMOJb30BaHUEM




IIPSAMBIX U3MEPEHUN

5.2

IIpocteie
MEXaHWU3MBI

but6mmoreka [IOK
https://m.edsoo0.ru/7f416

194

MIPOBOAUTD OTBITHI IO
HaOJTIOICHUIO
(bu3HYECKUX SIBICHUN
WIH (buzmgecKnx
CBOICTB TeI:
bopmynupoBaTh
IpoBEpsieMbIe
MPETOI0KEHNUS,
coOupaTh yCTaHOBKY
U3  TPEAJIOKEHHOIO
o0opynoBaHusl,
3aIuChIBATh X071
OTIbITA U
bopmynHrpoBaTh
BBIBOJIBI;

MIPOBOJTUTH
Uccre0BaHNe
3aBUCUMOCTH  OJIHOM
(busnueckoit
BEJIMYUHBI OT JPYTroH
C  HCIOJIb30BaHUEM
MPSIMBIX H3MEPEHUN
MPUBOJUTH TPUMEPHI
(HaXoaUTH
nHpOpMaIIHIO 0
IpUMeEpax)
MPAKTUYECKOTO
UCTOJIb30BAHUS

YcTHBIN onpoc

[IpakTnyeckas
pabora

Pemenune
y4eOHBIX U
HPaKTHKO-
OPHEHTHPOBaHH
BIX 3a/1a4
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(bu3HYECKUX 3HAHWI B
MOBCEIHEBHOW KWU3HU

IS o0ecrieueHus
0e30macHOCTH npu
oOparteHnu c
npudopamu U
TEXHUYECKHUMHU
YCTPOWCTBaMH,

COXpaHEHHUsI 3I0POBbS
U COONIOIGHUS HOPM
HKOJIOTHYECKOTO
IIOBCACHUA B
OKpYXaIOIIEeH Cpee;

5.3

Mexanundeckast
SHEPTUst

bu6mmoreka [JOK
https://m.edso0.ru/7f416

194

pemiarb pacy€THbIe
3agadd B 1-2 neiicTaus,
UCIIONIb3Ysl 3aKOHBI M
bopmyibl,
CBSI3BIBAIOIINC
¢buznyeckue
BCIIMYMHBI: HAa OCHOBE
aHanM3a YCIIOBUS
3a7a4u 3aIIUChIBATh
KpaTKoe yCIIOBHE,
MOJICTABJIATE
dbu3nuecKue BETUIUHbI
B (bopmyIiBl u
[POBOJAUTH pacuérsl,
HaxOJIUTh CIPaBOYHBIC
JIaHHBIE, HEOOXOIUMEIC

VYeTHBIM onpoc

IIpakTnyeckas
pabota

KonTponpHas
pabota
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JUIL  pelleHus  3ajad,
OIICHUBATh
PEaATUCTHYHOCTD
MOJTYYEHHOM
buzngeckoi
BCJINYMHBL;

MPOBONTH
UCCIIC/IOBaHKE
3aBUCUMOCTH OJIHOM
(U3HYECKON BEITMUNHBI

OT APYroi ¢
UCTIOJIb30BaHUEM
MPSIMBIX U3MEPEHHUIA

Uroro no pazneny 12

Pe3epBHOE Bpems 3

OBUIEE KOJIMYECTBO

YACOB I10 68

[TPOT'PAMME




8 KJIACC

No /it HaumeHoBaHue pa3aesioB U KosmuectBo JJIeKTPOHHBIE (HU(pPOBHIE)
) TeM MPOrpaMMbl 4yacoB o0pa3oBaTejibHbIE pecypchl
Pasznea 1. TenjioBbIe ABJICHUA
bubmuorexa [IOK
11 C I erie 7
TPOCHHE 1 CRONTTRA BEeCTd https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21
CIIOBIC TPOLECEHl https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28

Pa3zjnen 2. DaekTpuyecKkue 1 MAarHUTHBIE SIBJIEHHS

DNEeKTpUUECKUE 3apsiJibl.

bu6mmoreka [IOK

21 3ameeHHvb e Tea X ! https://m.edsoo.ru/7f4181ce
B3aMOJICHUCTBHUC
29 ITocTOAHHBIN ANEKTPUUECKUIA 20 bubnnoreka [IOK
' TOK https://m.edsoo.ru/7f4181ce
bu6nunoreka [IOK
23 MarauTHEIC ABACHHA 6 https://m.edsoo.ru/7f4181ce
bu6nunoreka [IOK
24 DEKTPOMAHHTHAS HHIYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOBIIO 68

[TPOIT'PAMME
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9 KJIACC

KoaunuecTBo
HaumenoBaHue pa3aesioB U TeM DJyieKTPpOHHbBIE (LU (POBHIE)
Ne i/ JacoB
NMPOrpamMMbl oOpa3oBaTe/ibHbIE Pecypchl
Pasznea 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKoe JBUKECHHUE U 10 bubnuorexa [JOK
' CIIOCOOBI €r0 OIMUCAHHUS https://m.edsoo.ru/7f41a4a6
bu6nmoteka [IOK
1.2 B 7 20
SAUMOJICHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6nmoteka [IOK
1. 1
3 3axonb1 coXpaeHH 0 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3zgen 2. Mexannueckue KoJ1e0aHUSA U BOJHBI
bu6mmoreka [IOK
2.1 M o 7
CXAHITHCCIUE KOTEOAIA https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
2.2 M . 8
CXAHHHECKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Paznen 3. BJICKTpOMaFHI/[THOQ moJi€ U JJICKTPOMATHUTHLIC BOJIHBI

31 DIEeKTpOMarHuTHOE MoJie U 5 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSI
4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
4.2 J 0 6
HHSET H OUTHHCCKHE MPHOOPH! https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro cBera B 3 but6mmoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3nen 5. KBaHToBBI€ sIBJIEHUS
51 Hcnyckanue 1 norionieHue cBeTa 4 bubmuoreka [LIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6nunoteka [IOK
52 CTpoeHHe aTOMHOTO A/pa 0 https://m.edsoo.ru/7f41a4a6
5.3 SAnepHele peakuu 7 Bubmrorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazaeny

17

Pa3nen 6. [loBTOpHUTEILHO-0000 AU MOTYJIH

[ToBTOpEeHME 1 06001ICHNE

bu6nmoteka [IOK
61 COACPIKAHNS KypCa du3uicH 3a 7-9 o https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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Hpuanoxenne. 1.

I'Paduk KOHTPOJUBHBIX MEPONPUATHN MO0 Yy4yeOHOMY MpPeAMETY « ¢usuka »
1 geTBepTH 2 4eTBepTh 3 4eTBepTh 4 yeTBepThH roJt
HepUoJ
HPOBEICHUS
OLICHOYHOH
MIPOTIE Y PHI CEeHTI0pPb OKTSIOPb HOSIOPb JeKadpb SiHBaph | (QeBpajb MapT amnpenb Maii lTor
HeJenu HeZenu HeJenu HeJenu HEJenu | Hemelu Heenu HeJenu HeJeu 0
eOHBII
e El1| 11111 |rgft 1|1 (2]2|2|2 2|22 |2 |82 R B B B B B B |2
mpezver | wiace | 11213 1415167189 8l 3503 456 |27 slojolt]|2(3lalsle |7 |2l op R Bk F I

OcHoBHOe 00111ee 00pa3oBaHue

eSS T O I A A
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