MynununaasHoe 010 KeTHOE 00111e00pa3oBaTebHOE YUPESKICHHE
«KyiiopImeBckas cpeanss o0eodpa3zoBarenbHas IKOIa
umenu Xpycrainésa Hukonas TuroBuyay
Baxuucapaiickoro paiiona Peciyonuku Kpsim

PACCMOTPEHO COI''TACOBAHO YTBEPKIEHO
Ha 3acefanuu [1IMO 3aMmecTuTens AupeKTopa no Y BP Hupexrop
3roma T.JL. MpeimkuHa E.A.. [ommucs  Ilama C.H.
IIpoToxon Ne [Ipuxaz Ne 614
oT «22» aBrycra 2024 1. «23» aBrycta 2024 1. oT « 23 »asrycra2024r.
PABOYAA ITPOTPAMMA

y4eOHOTO MpeMeTa
«OU3UKA»

U1 oOyyarommxcst 5-9 KiaccoB

(cootBeTcTBYeT ®I'OC OO0 nmu ®OOIT O00)

n. KyiiOsimeso, 2024



INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (u3MKe Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (enepanbHOi pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Puznkay.

Copepxanue mnporpamMmbl 10 (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYaroIMXCS U OPraHU3alMI0 H3y4YeHUs
¢u3MKN Ha JAEATETHbHOCTHOM OcHOBe. B mporpamme mo (usmke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4EHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3rke ycTaHaBIMBAET pacnpenesieHue y4eOHOro MaTtepuaa
1o rogam oOydeHus (IO KjaccaM), mpejjaraeT NpUMEPHYIO MOCIeA0BaTEIbHOCTh
U3YUYEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO COIAEPKAHMS WU
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®uzuka SABISETCS  CUCTEMOOOPA3YIONIMM  JJii  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, NOCKOJBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MIPOLIECCOB
U SBIICHHM, HM3y4YacMbIX XHUMHEH, OHOJOTHEH, acTpoHOMHUEH U (HHU3NUSCKOM
reorpadueli, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO KAapTUHY MHpa,
MpPEeNOoCTaBIsieT HamboJiee SCHble O00pa3lbl MNPUMEHEHUS HAyYHOTO METOo/a
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOH TPAMOTHOCTU H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEIINoOJaracT OBJIAJICHUE
CIIEIYIOIMMU KOMIETEHTHOCTAMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHUS;

e OIECHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEI0OBAHUS;

e UHTEPIPETHPOBaTH  JAaHHbIE M  MHCIOJb30BaTh  HAyYHbIE
JI0Ka3aTeJIbCTBA JIJISl IOJTy4EHHS BBIBOJIOB.

[lenmn w3ydenuss (U3MKHM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompenenensl B Konuenmum mnpenogaBaHus yueOHoro mpenmera «@Dusmka» B
oOpazoBatenpHBIX oOpranusanusax Poccuiickoit ®Denepanuu, peamu3yONINX
OCHOBHBIE 0OIIE00pa30BATENbHBIE IPOIPAMMBI, YTBEPKAEHHONH PpELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).
eau usyuyenust pusuku:

npuoOpeTeHne HMHTEepeca U CTPEeMJICHHS OOydYaloluXxcs K HaydHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHUE HMX HUHTEJUIEKTyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHpOBaHHE
UCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;
¢bopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3yueHUs
OCHOB CTPOCHHS MaTepuu U (HyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dopMUpOBaHUE NPEJICTABICHUA O PO (UUKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEIACTAaBICHUMH O  BO3MOXKHBIX  chepax  Oyaymen
npo(hecCHOHANBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTiwkeHrne 3THX TeJed mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUI OMUCHIBATh U OOBACHITH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJOB PEIICHHUs] TMPOCTEUINNX pPacUYETHBIX 3aJad C
UCITIOJIb30BAaHUEM buznIecKux MOJIETIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHITH OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTANIbHBIC HCCJIEAOBaHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIel (GU3NIECKOTo COACpKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu NpoheCcCUOHATILHON A TEILHOCTH, CBI3aHHBIMU
C (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIeN0), B 8
kiacce — 68 yacos (2 yaca B Henenmo), B 9 kinacce — 102 yaca (3 yaca B Hefelio).

[Ipeanaraemplii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEH/IaTEIbHBIN XapaKkTep, yUuTelb JeIaeT BbIOOp MPOBEACHUS



7abopaTopHBIX PabOT M OMBITOB C YYETOM WHIWBHIYATbHBIX OCOOCHHOCTEH
oOy4Jaronuxcs, Crucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOTI'O FOCYJJapCTBEHHOT0 PK3aMeHa 1o (hu3MukKe.



COAEPKAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®u3nka u eé posib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o mnpupope. fABneHus npuponbl. OUNYECKUE SIBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, AEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeaUMUMHbL. M3mepeHue ¢uznueckux BenIUYuH. Duznyueckue
npudopsl. [TorpentHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue eCTECTBEHHbIE HAyKd M3y4dalOT MPUPOAY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, IKCIIEPUMEHT MO MPOBEPKE THIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOILBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKHME, MATHUTHBIE, CBETOBBIC

SBJICHUSL.

2. ®usndeckue NpuOOPHI U NMPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnvie padbomul u onvimel.

1. OmnpenesieHHE 1EHbI ACJICHUS IIKAIbl U3MEPUTEIHLHOTO TPUOOpa.
N3mepenne paccTostHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TENA.
Onpenenenue pa3MepoB MaJlbIX TEN.
N3mepenue temreparypbl NpU MOMOLIM >KUAKOCTHOTO TEPMOMETpa HU
JIaTYUKA TEMIIEPATYPHI.
6. IIpoBenenue ucciaenoBaHus IO NPOBEPKE TUIIOTE3bl: NAIBHOCTH IOJETA
HIapyKa, MyIeHHOTO TOPU30HTAIIBHO, TeM OO0JbllIe, 4eM OOJbIlIe BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHayaibHbIE CBEJIEHUSI O CTPOEHHH BelleCTBA.

Ctpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, HMX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxkenue yactuil BemecTBa. CBsI3b CKOPOCTHM JBWXKEHHUS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBwxkeHue, auddysusa. BzaumonaeiicTBue yacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPABIX
(kpucTamIm4yeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUXKEHUS.
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2. Hab6monenue nuddysun.
3. HaOmonenne  sABieHUM,  OOBACHAIOIIMXCS  MPUTSHKEHUEM WM
OTTAJIKMBAHUEM YaCTULL BEIIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. OueHka JuameTpa aroMa METOAOM psoB (C  HCIOJIB30BAHHEM

dboTorpaduii).

2. OnbIThI IO HAOIIOJEHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

3. OmbITHI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUSL.

Pa3znen 3. /IBM:keHHe U B3anMojielicTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHH. Pacu€r mytu u
BPEMEHU JIBUKCHUSI.

SBnenue wHeprmu. 3aKOH MHEpUMHU. B3anMOAEHCTBUE TEN KaK MPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXEHHsA Tell. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTE BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHUILIC
0o0bEMa BeleCcTBa.

Cuita Kak xapakTepuCTHKa B3auMoAeucTBHs Tesl. Cwiia ynpyrocTd M 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBIEHUE TIATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HaPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHusl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHn4ecKoro ABUKEHUS Tea.

N3MepeHnne cKopoCTH NPSIMOJIMHENHOTO JBUKEHUS.
HaOnronenue siBjeHUsI HHEPIUU.

HabGnronenue usmeHeHus: CKOpoCTy MpU B3aUMOICUCTBUU TEN.
CpaBHeHHE Macc IO B3aUMOJIEHCTBHIO TEJL.
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CroxeHue cuil, HampaBJIECHHbBIX MO OAHOU MPSAMOM.

Jlabopamopnvie pabomoul u onvimel.

1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpepeneHue CpeHE CKOPOCTHU CKOJBXKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO TENA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (Iedopmanun)
MPY>KUHBI OT IPHIIOKEHHOW CHJTBI.

5. OnbIThI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTb CUJIBI TPEHUS CKOJBXKEHHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBienue TBEPABIX TeJl, >)KUAKOCTEH 1 Ta30B.



Hasnenne. CriocoObl yMEHBIICHHS U YBEITUUEHUS JaBiieHus. JaBneHue rasa.
3aBUCHMOCTh JaBJIEHHUs Tra3a OT 00béMma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMM M razaMu. 3akoH [lackansa. ITHeBmarnueckue
MAalIMHbl. 3aBUCUMOCTh JABJIEHHS XHUJAKOCTU OT INIyOMHBI. ['MapocTaTHueckuid
napagokc. CooOmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnun u atrmochepHoe namieHue. [IpuunHBI CyIIecTBOBaHUS
BO3MymIHONW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHU AaTMOC(PEPHOTO TABICHMUS.

JlericTBUE KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenada naBiaeHUs )KUIKOCTBIO M Fa30M.

Coobmiaroiuecs Cocy/bl.

I'mapaBnnueckunii mpecc.

[IposiBeHue neicTBUs aTMOCPEPHOTO JABICHUSI.

3aBUCHMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM 4YacTu

o g~ w D

TeJIa ¥ INIOTHOCTH >KUJIKOCTH.
PaBeHCTBO BBHITAIKMBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

Y ciioBue 11aBaHus TEN: TJIABAHUE WIM NOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnvie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIe OT 00bEMA MOTPYyKEHHOM B
JKHIKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKMBAIOIICW  CHJIbI, JCWUCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MACChI TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHIIBI,
JNEUCTBYIOIEH Ha TEJIO B JKUJIKOCTH, OT OO0BEMA MOTPYKEHHOU B
J)KMIKOCTb YaCTH TeJa U OT MJIIOTHOCTH KUJIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIIpEelEIIEHUE €€ IPy30N0ABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrus.

Mexanudeckast padbota. MOmHOCTb.

[IpocTeie MexaHU3MBI: phIUar, OJOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecus pbivara. I[IpumeHeHue mpaBwia paBHOBECUs] pblyara K OJIOKY.

~



«3onoroe mnpaswioy MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUS.
[IpeBpalieHrie 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYyTOM. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenve pabOThl CHIIbI TPEHUS MPU PAaBHOMEPHOM JBM)KCHHUU Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBanue yClIOBHM PaBHOBECHUS pblUara.
3. Uzmepenue KIIJI HaK1OHHOM IIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHS] MEXAHUYECKOW DHEPTUN.
8 KJIACC

Pa3nes 6. TensioBble sABJIeHUS.

OCHOBHBIE TIOJOKEHUS MOJIEKYJSIPHO--KUHETUYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJI. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOrO COCTOSHUW BEIIECTBA.
Kpucrammnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KMIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUM MOJIEKYJIIPHO--KUHETUYECKOU TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBs3p TemmepaTypel €O CKOPOCTBIO TEILUIOBOTO JBHKECHHS
yacTull. BHyTpennsisi sHeprus. CrnocoObl HM3MEHEHHsS] BHYTPEHHEW HHEPruu:
TeIrIonepeaaya 17§ COBEpLIEHUE paboTHI. Bunpr TEIUIONEpENAYN:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE.

KonuyectBo TemioTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. TeMIo00OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIloBoro Oananca. IlnaBienue w
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcaunus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JTaBJICHUSL.

BrnaxxHocTs Bo3ayxa.

DHeprus TOIIMBa. Y IebHas TEIUIOTa CTOPaHusl.

[Ipunuunel padoThl TemioBbix aBurareneit KIIJ[ TemnoBoro asuratesns.
TennoBble IBUTATENN U 3aILUTa OKPYKAKOIIEH CPEbI.

3aKOH COXpaHEHHMS U MPEBPAILLICHUS SHEPTUH B TEILIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmioneHne OpOyHOBCKOTO JIBUKECHHUS.
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Habmonenue nuddysum.

Habmtonenue saBneHuii CMauyuBaHMsI U KA PHBIX SBICHUM.
HabmioneHue TernoBoro pacmpeHus Ted.

M3MmeHeHne naBieHUs ra3a NMpu M3MEHEHWU 00bEMa M HArpeBaHUU WITU
OXJIQKICHUH.

[TpaBuna u3MepeHus TeMIeparypsl.

Bunp! Teronepenayun.

OxJakieHue MpU COBEPILICHUU PAOOTHI.

Harpeanue npu coBepiieHuu padoThl BHEITHUMH CHUJIAMHU.

. CpaBHEHHE TETIIOEMKOCTEH Pa3IMIHBIX BEIICCTB.

. HaOmroienue xuneHus.

. HabGnronenue mocTostHCTBA TEMIIEPATyPhI IIPH TUTABJICHUH.
13.

Moienu TENJIOBBIX ABUTATEIEH.

Jlabopamopnwvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenre AaBiIeHUs BO3Ayxa B OaJUIOHE MINPUIIA.

OnbIThl, NEMOHCTPUPYIONIME 3aBUCHUMOCTH MABJICHUS BO3JlyXa OT €ro
o0b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHEHHMS BHYTPEHHEM OHEPruud Tella B Pe3yJsbTare
TEeIJIoNnepeayr U padOThl BHEITHUX CHJI.

WccnenoBanue sBiIeHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOW  MpH
TEII000MEHE C HAarpeThIM METAUTMUYECKUM LIHJITMHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

Hccnenosanne npouecca UCIApEHUSI.

Ornpenenenre OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue y1eIbHON TEIIOTHI IIJIABJICHUS JIbJA.

Pa3znen 7. DiiekTpryeckne U MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poja 3JIeKTpUYECKUX 3apsoB. BzaumojelcTBue
3apspKeHHBbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICHCTBUSA
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH).

Onektpuueckoe noje. Hanpsk€HHOCTh anekTpudeckoro mnosis. IIpuHuun
CYNEpIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

OJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HcTouHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSA HSJIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuima Toka.  DJIEKTPHUUECKOE  HANpSKEHHUE.
ConpoTuBIIeHHE MPOBOJHUKA. Y IEJIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
o ydyactka nenu. llocnemoBaTtenbHOE W NApajlIeNIbHOE  COEOUMHEHHE
ITPOBOJIHUKOB.

Pabota M MONIHOCTH »JJIEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DneKTpuYecKre Uenu U MoTpeOUTenu 3MEeKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

IlocTostHHBIE ~ MarHuThl.  B3aMMOJEHCTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarauTHOE nojie 3eMJIM U €ro 3Ha4€HHE ULl KU3HHU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe T1oOJe  JJIEKTpUYECKOro Toka. [Ipumenenwme
AIIEKTPOMArHUTOB B TEXHUKE. /[€ICTBME MATHUTHOTO IOJISI HA MPOBOJAHUK C TOKOM.
DNEKTPOABUIaTENb IIOCTOSIHHOTO TOKa. VCHOJap30BaHME 3JIEKTPOJBHUraTeicil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHue 3MeKTpoMarHuTHOW UHAYKIMU. [TpaBuino Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.
JIBa poJ1a DIEKTPUYECKUX 3apsiA0B U B3aNMOICHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIA.
DnekTpocTaTuyecKasi HHIyKIUS.
3aKOH COXpPaHEHHUs MIEKTPUUECKUX 3aPSI0B.
[IpOoBOIHUKY U JTUAIIEKTPUKH.
MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
HcTouyHMKHN TOCTOAHHOTO TOKA.
JIeCTBHS 3IIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUI TOK B )KUIKOCTH.
. I"'a30BbIl1 pa3psn.
. I3aMepenue cuibl Toka aMIepMeETPOM.
. I3MepeHne 31eKTprYecKoro HanpsiKEHUsL BOJIbTMETPOM.
. Peocrar n marazus conpOTHUBIICHUMN.
. BzaumoiericTBrE MOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/I€JICHHS MMOJ0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

OmnbIT OpcTena.

MarauTHOE 1oJI€ TOKA. DJIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHOM MHTYKIIUH.

OmnbiThl @apajes.

3aBUCMMOCTh HAMpPABIICHUS WHAYKIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBCHHUS.

DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomol u onvimel.

1.

o o &~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOACHUIO HJICKTPHU3AlMU Tl MHAYKIMEH W TpH
COMPUKOCHOBEHHH.

UccnenoBanue HAEUCTBHUS DJIEKTPUUYECKOTO MO HA MPOBOJHUKA U
JTUAJIEKTPUKU.

COopka u mpoBepKa padbOoThI ANEKTPUUECKON 1IETTH ITOCTOSTHHOTO TOKA.
N3MepeHue u peryImpoBaHue CHIIBI TOKA.

N3MmepeHue u peryaupoBaHue HAMPSIKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, WIYIIETO 4e€pe3 pe3ucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIMHBI, IUIOLIAIX MOMEePEYHOTO
CEUYEHHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUS HAMPSHKEHUM MpU TMOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CHJIBI TOKa MPHU MapalieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI AIEKTPUUECKOTO TOKA, MAYIIETO Yepe3 PE3UCTop.
OrmpenenieHre MOITHOCTH — DJIGKTPUYECKOTO  TOKa, BBIACISIEMONW Ha
pe3uctope.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO 4Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarersi.

UccnenoBanre MarHUTHOTO B3aMMO/ICHCTBUSI MOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TOJS  TOCTOSHHBIX ~ MarHUTOB MPU  UX
O00BeIMHEHUH U Pa3/ICIICHUN.

Uccnenosanue neicTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OObITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJbl  B3aUMOJICHCTBUS
KAaTyIIKM C TOKOM M MAarHhTa OT CWJIbl TOKA W HANpaBJi€HUS TOKA B
KaTyIIKE.

18. M3yueHnue nemcTBus MAarHUTHOTO MOJI Ha POBOJHUK C TOKOM.

19. KoHcTpynpoBanue v u3ydyeHue paboThl 3JEKTPOIBUTATEIS.

20. 3mepenune KIIJ] aiekTpoaBUraTeibHOM yCTaHOBKH.

21. OnBITBl IO HMCCIECAOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM WHAYKIIWHU:
UCCIICOBAHUE W3MEHEHUM 3HAYEHUS W HAIPaBIICHHS WHIYKIIMOHHOTO
TOKaA.

9 KJIACC

Pa3nes 8. Mexannueckue siBJICHHS.

Mexanuueckoe aBwkeHHE. MarepuanpHasg Touyka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHomepHoe npsMonuHenHoe ABrkeHue. CpelHsss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOMHEHHOe aBMkeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE NBMXKEHHE MO OKpYKHOCTH. llepron m yactora oOpamieHwus.
JIuneiHas u yrioBas CKOpocTH. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

[Iepssiii 3ak0H HproToHa. Bropoit 3akon Herotona. Tpernii 3axkon HeroTona.
[IpyHIMT CYTIEPITO3UIINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Chiia TPEHHS CKOJIbKEHHUS, CUjla
TPEHUs MOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBmwxenne ruiaHetr BOKpyr ComHuoa. IlepBasg xocMuueckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOukH. AOcomOTHO TBEpHoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmnynsc tena. MI3MeHeHne umiynbca. MmyabC cuitbl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cui TSKeCTH, YHPYTrOCTH,
TpeHusi. CBsA3b 3HEepruu U padoThl. [loTeHnnanbHas sHeprus Telna, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiM. [loTeHIIMabHas SHEPTUS CKATOU NPYKUHBI. Knunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTHUH.

JHemoncmpayuu.

1. HaGmroneHne MexaHMUECKOTO ABMYKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHHME NyTe€W M TPAEKTOPUN ABMKEHUS OAHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS ITPSIMOJIMHEWHOTO JIBUKCHMSL.
Hccnenosanne Npru3HakoB paBHOYCKOPEHHOTO IBUKEHHS.

Habmoienue nBrKEHUS Tela 1Mo OKPY>KHOCTH.

HabitoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAIIUX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBWKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MacChl Tela U JACHCTBYIONIEH Ha HETo
CHJIBI.

HabGnronenue paBeHcTBa CUJl PY B3aUMOJIEHCTBUM TEN.

N3MeHenue Beca Tesa Npyu yCKOPEHHOM JBHYKECHHUU.

Ilepemaya nmmynbca npyu B3aNMOJECUCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUH TPU B3aUMOACHCTBUY TEI.

CoxpaHeHne UMITyJIbCca IIPU HEYIIPYTOM B3aUMOJACUCTBHH.

CoxpaHeHue UMIyJIbca MPU a0COJIOTHO YIPYTOM B3aUMOJEHCTBUN.
HabutoieHue peakTUBHOTO IBU)KECHUSI.

CoxpaHeHHne MEXaHUYECKOM SHEPTUH ITPU CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXAaHUYECKOM YHEPTUM IPH IBHKEHUU TEJIA IO IEUCTBUEM
IIPYKUHBI.

Jlabopamopnvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [JIsi pa3roHa U JaJbHEHUIIIEro paBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEHKKH.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUXKCHUS
HIapyKa mo HaKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpEHHsl Teja MPU PABHOYCKOPEHHOM JBIKCHUHU I10
HAKJIOHHOM TJTIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHONW CKOPOCTH IYTH OTHOCSATCS KakK psj HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue Ko3QPUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenue )XECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBH)KCHUU Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOTBl CUJIBI YOPYrOCTH TMpPU TOIBEME TIpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexanuveckue K0Je0aHUA U BOJIHBI.

Koneb6arenbHoe neuxkenre. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAaHUMN: MIepUo,
4acToTa, aMIUIUTyJa. MaremMaTuyeckuil U NpyKUHHbIM MasaTHUKH. [IpeBpamieHue
DHEPrUu MpH KOJIeOATETBbHOM JIBH)KECHHH.

3aryxaomue — konebanus.  BremHykaeHHole — konebanus.  Pezonanc.
Mexannueckue BoaHbl. (CBolicTBa MexaHU4YeCKuX BOJH. [IpomosibHbBIE W
MONEpEYHble BOJIHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoOCTpPaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTB 3Byka W BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenuwe koJjieOaHWM Tea IIOA AEUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xosnebanuii rpy3a Ha HUTH U HA TIPYKUHE.

Hab6nronenue BoIHYKICHHBIX KOJIEOAHUHN U PE30HAHCA.

PacnipocTpanenue mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJICIIN).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTHYECKHI PE30HAHC.

Jlabopamopnwvie pabomul u onvimel.

1. OmpeneneHue 4YacTOThI M TEpHOJA KOJeOaHUH  MaTeMaTHYE€CKOTO
MasTHHKA.
Omnpenenenre 4acTOThI ¥ epruoAa KojieOaHUi NMpy>KMHHOTO MasiTHUKA.
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3. HccnenoBanue 3aBUCMMOCTH MEPUO/Ia KOJICOaHUH MOIBEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH TIeproa KojaeOaHu MpyKMHHOTO MasTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHMOCTU TIEpHOJa KOJIeOaHUMN Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHuit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. V3aMmepeHue yCKOpeHHs CBOOOIHOTO MaJICHUSI.
Pa3znen 10. DjiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  CBOMCTBa
ANIEKTpOMArHuTHhIX BOJH. Illkana sieKkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BogHOBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimel.

1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWIBHOTO

TenedoHa.

Pazgen 11. CBeToBbBIE SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~ cBera.  [IpsmosmHeiHoe
pacnpoctpanenue ceta. 3atMeHust ConHua u Jlynel. Otpaxkenue cera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. I[lomHoe BHyTpeHHeEe
OoTpaxkeHHe cBeTa. lcmonp30BaHME TOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B nuH3e. OnrTuyeckas cucrema (oToarmapara,
MUKpOCKOTIa M Tejeckoma. ['a3 kak omnrTuueckas cucrtema. BiIM30pykocTh u
JTaTTbHO30PKOCT.

Paznoxenue Oenoro cBera B crektp. Omnbitel HbtoroHa. Croxenue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxkeHue cBeTa.

[Tonyuyenue n3o00paxxeHu# B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3e€pKajax.
[Ipenomnenue caera.

OnTHYecKnii CBETOBOI.

Xox mydeii B coOuparoiei JImH3e.

XoJ1 1yden B pacCEeUBarOLIEH JIMH3E.

[Tonydenne n300pa>keHU C TOMOIIBIO JIUH3.

[Tpunuun nevictBus poroanmnapara, MUKpOCKOIA U TEIECKOIIA.
10. Moaenb riaas3a.

11. Paznoxenue 6e10r0 CBETa B CIIEKT.
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12. [Tomy4yenue 6enoro cBeTa MPH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yTJIa OTPaXKCHHUS CBETOBOTO JIyda OT yIJia
MaJCHUSL.
N3yuenne xapakTepuCTUK N300paKeHUSI IPEAMETA B IJIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCMMOCTH yTJIa MIPEJIOMJICHUS CBETOBOTO JIy4a OT yTJjia
NaJCHUS Ha TPAHUIIC «BO3TyX—CTEKIION.



[Tonydenne n300paskeHUi C MOMOIBbI COOMPAOITIEH JIMH3BI.
Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMpAIOIIeit
JIMH3BI.
OMnbITHI IO Pa3JI0KEHUIO OETIOr0 CBETA B CIIEKTP.

7. OnpIThl IO BOCHPUATHIO I[BETA MPEIMETOB IPHU UX HAOIIOJCHUM Yepes
L[BETOBBIE (PUIIBTPBHI.

Pa3znen 12. KBauroBbie IBJICHHUA.

OmnbiTel Pesepdopna u mmanerapHas moaens aroma. Moxens atoma bopa.
Hcnyckanue u noriomeHue ceera aroMmoM. KBanTel. JInHenyaTsie COEKTPEI.

PagnoaktuBHOCTh. Anb(a-, 6eTta- u raMma-uznydeHusi. CTpoeHue aTOMHOTO
anpa. HyxinonHas Mogens aromMHoro sgpa. HMsorombel.  PaanoakTuBHBIE
npespatenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peaknuu. 3aKOHBI COXPAaHEHWs 3apsiA0BOTO M MAacCOBOIO YHUCEI.
DHeprus CBSA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHepruu. Peakunm cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepHas »HepreTuka. J[eMCTBUS pagUOAKTUBHBIX HU3JIyYEHHW Ha JKUBbBIE
OpraHU3MBL.

Jemoncmpayuu.

CriexTpbl U3Iy4Y€HHUs U TIOTJIOLICHHMS.
CnexTphl pa3IMYHbIX Ta30B.

CnekTp Bogopoaa.

Hab6nronenue Tpekos B kamepe Buiibcona.
PaboTa cuéryrika HOHU3UPYIOMIUX U3TYUCHH.
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Perucrparius u3nyyeHus IpUPOJIHBIX MUHEPAJTIOB U TIPOIYKTOB.

Jlabopamopnvie pabomol u onvimel.

1. HabnrogeHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB M3y UCHHSI.

2. UccnenoBanue TPEKOB: M3MEPEHUE HPHEPTUU YACTHUIIBI IO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTUBHOTO (GOHA.

IHoBTOpUTEIHbHO-0000IAKOIIHIT MOAYJIb.

[ToBTOpHTENTHEHO--0000MAIOIINN MOTYJIb MPEAHA3HAYEH TSI CUCTEMATU3AINH
u  0000mIeHUsT MPEIMETHOTO  COJAEpKaHWUsS W ONbITa  JEATEIIbHOCTH,
MPUOOPETEHHOTO TPU M3YYCHUH BCETO Kypca (DM3MKH, a TaKKe ISl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s 00ydaromumxcs,
BBIOpABIIMX ATOT YUEOHBII peaAMET.

[Tpu m3ydeHUn JAaHHOTO MOIYJS PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
NeATEeILHOCTH, HA OCHOBE KOTOPBIX 00ECIICUMBACTCS JOCTH)KCHHE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHws, (popmupyercs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHUSIMH OOBICHITH (DU3HUECKUE
ABJICHUSA, NPUMEHsS IIOJy4YEHHBbIC 3HAHMs, pellaTh 3a4a4d, B TOM YMHCIIE
KA4E€CTBEHHBIE U OKCIICPUMEHTAJILHBIE.

IIprHIMIMATBEHO IEATEIBHOCTHBIM XapakTep NAHHOIO paszesia peaau3yercs
3a cuér TOro, 4yro oOOydarolluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
IIPEJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacrno3HaBaTb W HAy4YHO OOBICHATH
¢buznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOE U MTOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIETOBaHUS (PU3MUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYUYEHHS] TEOPETUUECKUX BBIBOOB;

OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJIee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILICHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTAaTOB.

B pe3ynbrare n3ydenus UMK Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHMs

y oOyuaronierocst 0yayT copMHpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
JaCcTH:

1) nIaTPHOTHYECKOr0 BOCIIMTAHMSI:

— MPOSIBJIICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIIEHHE K JOCTH)KEHHSIM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpakIaHCKOT0 M JYXOBHO-HPABCTBEHHOTO BOCIIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM MNPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTU MOPAJIBHO--3TUYECKUX MPUHIMUIOB B AESATEIbHOCTU
YYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCIIPUSITUE ACTETHYECKUX KadyecTB (PM3MUECKOW HayKH: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT0 MO3HAHUS:

— OCO3HaHHWE LEHHOCTH (U3NYECKOM HayKh KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHM, BAXKHEWILIEH COCTABIISIOLIECH
KYJIbTYPBI;

— pa3BUTHE HAY4YHOW JHOOO3HATEIBLHOCTH, MHTEpPEcCa K HCCIEI0BATEIbCKON
NESTENIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

— OCO3HaHME LIEHHOCTH Oe30macHoro o0pas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTU TpaBUJ O€30IacHOr0 TOBEIEHHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKUM M TEIUIOBBIM OOOpYIOBaHHUEM B
JIOMAIIIHUX yCIIOBUSAX;

— chopmMupoBaHHOCTh HaBBIKA pPEQIIEKCUU, TPHU3HAHWE CBOErO IpaBa Ha
OImMUOKY ¥ TAKOTO ke MpaBa y APYroro 4eJoBeKa;

6) TPy10BOTr0 BOCTIMTAHUSI:

— AKTHBHOE Yy4YacTHE€ B PEIICHUH MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
0o0pa3oBaTeNbHOM OpraHu3aluu, Tropojia, Kpas) TEXHOJIOTUYECKOU U



COLIMAJIbHOW HANpaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIe U (U3HUECKUX
3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY U3YUEHHIO MPOQPECCHA, CBA3AHHBIX C (PUIUKOI;

e 7)3IKOJOTMYECKOT0 BOCIIMTAHUS:

e — OpHEHTAlUS Ha MPUMEHEHHE (U3MUYECKUX 3HAHMW AJIs pElIeHHs 3a1ad B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIAaHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MOCJIEICTBHI JIJIs1 OKPYKAIOLLEH CPEIbl;

e — OCO3HAHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHX MpOoOJeM M MyTed X
pEIICHNUS;

e 8) ajanTanMu K M3MEHAIOIIUMCH YCJIOBHAM COLHAIBHOW M NPHPOIHOM
cpenbl:

e — MOTPEOHOCTh BO B3aUMOJEHCTBUM TPU BBINOJIHEHUU HCCIEIOBAaHUNA U
MPOEKTOB (PU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JEeSTENIbHOCTb;

e — MOTPEOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM uuciie (OpMyIUpOBaTh
UJIeH, IOHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHME Je(PHUITUTOB COOCTBEHHBIX 3HAHHIN W KOMIIETCHTHOCTEH B 00J1acTH
(duzukwy;

e — IUJJAHUPOBAHUE CBOETO pPA3BUTHS B MNPUOOPETEHHH HOBBIX (PU3UUYECKUX
3HAHMI;

e — CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3H MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOIB30BaHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBHH C YUYETOM BIMSHHS Ha OKPYXAIIIYIO Cpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOrpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y oOydaroiierocsi OyayT chopMUpOBaHbI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOITNE TT03HABATEIILHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4deOHBIC  JCHCTBUSA,  PETYJISATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIEC YUeOHbIE NeiHCTBUA

Bba3oBble JJoruueckue aeficTBHA:



BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(stBIICHU);

yCTaHaBIMBATh CYHIECTBEHHBIN MPU3HAK KJIACCU(UKALIUUA, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paCCMAaTPUBAEMBIX (aKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3U TP U3YyYCHUU (U3HUYECKUX
SIBJICHWA W TIPOIIECCOB, JIeJaTh BBIBOJIBI C MCIOJB30BAHUEM JCTYKTHBHBIX
¥ MHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(bu3HYECKUX BEINYNH,

CaMOCTOATENILHO BBIOUPATH CIOCOO pelieHus: y4eOHOU ¢u3nuecKon
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIeHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBnle uccienoBarebCKue 1eHCTBYA.

UCIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUM HHCTPYMEHT IIO3HAHUS;
MIPOBOUTH 1O CAMOCTOSATEIHHO COCTABICHHOMY IIAHY OIIBIT, HECIIOKHBIH
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIeqoBaHUE (U3UYECKOrO
SIBTICHUS,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAaHUS WIIM YKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYIHPOBATH 000OIIIEHUS U BBIBOJBI 1O Pe3yJibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

NPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAaK)Ke BBIIBUTATh MPENOIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

MPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTBI U 3aMPOCHI MIPH TIOUCKE U
orOope uHGOPMAIMKM WIK JAHHBIX C YYETOM MPEIJIOKEHHON ydeOHOM
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUJOB U GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaATh ONTUMAJIBHYIO (HOpPMY  TIPEIACTABICHHS
uHQOpMaAIMU W WUTFOCTPUPOBATH pelIaeMbIe 3aJaddl  HECIOKHBIMHU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBHUS:

B XOJIe OOCYXKIEHUs Yy4eOHOro Marepuaia, pe3yJIbTaToB JIA00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIA€MOM TEMbI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 3aJa4d U TOJJACpKAHUE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,



COMOCTAaBIISATb CBOM CYXKIEHUS C CYXICHUSAMU JPYIMX YYacCTHUKOB
Juasora, oOHapyXUBaTh pa3IM4yKue U CXOACTBO MO3ULIMIL;

BBIPAJKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX;
myOJIMYHO NPEACTABIATh PE3yIbTaThl BHIIOJHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM U
WHAUBUAYAIbHON paOOThl MPH PEIICHUU KOHKPETHOW (QHU3nUYecKon
poOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIECUCTBUS
no €€ J[OCTI)KEHHUIO: paclpelessiTb poiH, OOCYKIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM PabOThI, 0000I1aTh MHEHHUSI HECKOIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIpPABIECHUIO WU KOOPAMHHPYS CBOM JEWUCTBUS C JIPYTUMHU
YIEeHAMH KOMaH/bL;

OLIEHMBAaTh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

Pel"yJIﬂTI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH NMPOOJIEMBbI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYIOIUX
JUISL pelieHus] PU3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NPHUHITHE PEIIeHUs B TPYIE, MPUHATHE PELICHUN
TpyIIoi);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus (pU3nueckoi 3a1auu win
IUTaHAa MCCIIEOBaHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI pELICHUN;
JeaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYyallly U Mpejiarath IiaH €€ N3MEHEHNUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHMSI  (HEAOCTUXKEHHUS) pe3yJIbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YMCII€ B XOJ BBINOJTHEHUS
(¢u3MYECKOr0 UCCIIEOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YNbTATA LIEIU U YCIOBUAM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBEeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY IPYTroOro;



npu3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEP)KICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

NNPEAMETHBIE PE3YJIBTATBI

K xoHIiry o0yuenust B 7 Kjiacce mpeMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCS YMEHUIA:

UCIIOJIP30BAaTh  TOHSATHS:  (U3MYECKHE W  XUMUYECKHE  SBIICHUSA,
HaOJIOICHUE, JKCIIEPUMEHT, MOJEINb, TUIIOTE3a, CAUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWXKEHHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEMHOE), TPACKTOpHUS, PaBHOJCHCTBYIONIAS
cwia,  gedopmanus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBjIeHUs (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEILECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEpPaBHOMEpPHOE  JBWIXKEHHE, HHEPIIUS,
B3aMMO/JICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEJ C 3aKPEIUIEHHOW OCBIO
BpalleHus, Nepenaya JaBieHUS TBEPABIMU TeEJaMHU, XUAKOCTIMU U
razamu, arMocepHoe [daBieHUE, IUIaBaHUE TeEJ, MPEBpAILCHUS
MEXaHUYECKON JHEPTrHH) MO OIMMCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3UUECKOE SIBJICHHUE;
pacro3HaBaTh TPOSIBJICHHUE W3YYEHHBIX (U3MYECKUX SBICHUNU B
OKpYXalolleM MHpe, B TOM uHcle (U3NYECKHEe SBICHUS B TPUPOJIE:
MpPUMEPHI JABMKCHHUS C Pa3UYHBIMH CKOPOCTSIMH B JKMBOM W HEKHUBOMU
pUpoje, JCHUCTBHE CHJIBI TPEHUS B TIPUPOJC W TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHUE PBIO, phlUaru B
TeJIe YeJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMMKCHIBATh M3yUYCHHBIE CBOMCTBA TEN M (DU3UYECKUE SBIICHUS, UCTIONB3YS
dbuznyeckre BEIMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tella, Cuja TpEeHUs, JaBlieHUe (TBEPAOro Teja, JKUAKOCTH, Tasa),
BBITAIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TIJICYO CHUJIBI,
MOMEHT CWJbl, KOI(POUIIMEHT TMOJEe3HOTO JEWCTBUS MEXAHU3MOB,
KHHETHYECKass W TOTCHI[MANbHAS SHEPrus), MPH ONMUCAHWU TPABUIBHO
TPaKkTOBaTh  (U3MUYECKHH  CMBIC  HWCIIONB3YEMBIX  BEIMYMH, HX
0o0O3HaueHUs W CAUHHIBI (U3MUYECKUX BEIUYWH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUYECKYIO BETUYHHY C APYTUMH BEIMYUHAMH,
CTPOUTH IpaprKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuJjia CJIOXKEHUs CW (BAOJh OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiio paBHOBecHs phluara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUsS MEXAHUYECKOU
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHI M CBOWCTBA TEN, B TOM YHCIIC
M B KOHTEKCTE CHTyallud MNPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISATh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA UJIK 3aKOHOMEPHOCTH;

peumate pacdy€THhIE 3aJaud B 1—2 JNEUCTBUSA, HCIOJNB3yS 3aKOHBI M
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHUE BEJIUYMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 3a/1a4d 3allMChIBATh KPaTKOE yCIOBHE, MOJICTABIATh (U3NUECKUE
BETUYUHBI B (DOPMYJIBI U MPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOIUMBIE JJI PEIIEeHUs 3a/a4, OIEHUBATh PEATUCTUYHOCTD
MOJTY4YE€HHON (PU3UUECKOI BETUYUHBI;

pacro3HaBath IMpOOJEMbl, KOTOPbIE MOXKHO pEIIUTh TPU OMOIIA
(bU3MYEeCKUX METOJIOB, B ONMCAHUU MCCIIEOBAHUS BBIJCISTH IPOBEPIEMOE
npeanojoxkenue  (Tumoresy),  pa3iauyatb U HUHTEPIPETHPOBATH
MOJIYYCHHBIA pe3yJIbTaT, HAaXOAUTh OIIMOKM B XOJAE OMbITA, JeJaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTL OMNBITHI 10 HAOMIOJEHUIO (U3NYECKUX SBJICHUM WU
buznuecKux CBOMCTB Tel: dbopMyIUpOBaThH IPOBEPSIEMBIE
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000PY/I0BaHNUSA,
3aMUCHIBATh XOJ OMNbITAa U (POPMYIUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMBIE M3MEPEHHS] PACCTOSIHUSI, BPEMEHH, MAacCChl TeENa,
o0béMa, CHJBI W TEeMIepaTypbl C MCIOJb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOUTH UCCIICIOBAHUE 3aBUCUMOCTH OHON (PU3NUECKOI BEJIMUYUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TIPSAMBIX HW3MEPEHUH (3aBUCHMOCTH MYTH
PaBHOMEPHO JBWXKYIIETOCS Te€jla OT BPEMEHHM [IBUKEHHS Teja, CHUJIbI
TPEHUS CKOJBLKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJAN COIPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT YJUIMHEHHS TPYKUHBI, BHITAJIKUBAIONICH CUIIBI OT 00BhEMaA
IIOrPYKEHHOM YacTU Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TNIyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
TJIaBaHUsS TeJI, YCIOBUN paBHOBECHs phluara U OJIOKOB), y9acTBOBAaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEIOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENOKEeHHOMY IUIaHy, (PUKCHpOBATh
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE
NPEAIOKEHHBIX TaOMUIl W TpaduKOB, AeliaTb BBIBOJBLI MO pe3yjibTaTam
UCCIICIOBAHMUS,;

IPOBOJNTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIIOTHOCTD
BEIIECTBA JKUIKOCTM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/AyXa, BbITAJKUBAIONIAs  CHWJIA, JICUCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUJKOCTH TeNO, KOI(PPUIMEHT TMOJIE3HOTO NeUCTBUS
IPOCTBIX MEXaHU3MOB), CIeAysd MPEeAJOKEHHOM WHCTPYKLIUU: TPH
BBITIOJTHEHUH HW3MEPEHU COOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JICHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOICTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOONIAIOIIUECS COCYbl, OapomeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBI JCWCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHCaHHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, T'HMIPaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, aPEOMETP), UCTIONB3YS 3HAHHUS
O CBOMCTBaxX (PM3MUECKHUX SIBJICHUN U HEOOXOAMMBIE (PU3HUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [PUMEPaAX)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3UUECKHX 3HAHUNA B IOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 6€30MacHOCTH Mpu oOparieHnu ¢ nmpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOIACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEH cpefie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HHGopmanuu B MHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCSI
3HaHUH M TYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uHPOPMAITMIO, KOTOpas SIBISIETCS MPOTHBOPEYUBONW WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTepHAaIbI,
pecypcbl ceti VIHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MUCTOYHUKOB MH(pOpMaIUU (PU3NUECKOTO COAEpKaHUs, B TOM



qyclie MyOJMYHO JIeNaTh KpPaTKUe COOOILEHHUs O pe3ysibTaTaX MpPOEKTOB
WIM y4eOHBIX UCCIENOBAHUM, NpPU ITOM TPAMOTHO UCIOJIb30BATh
U3YUYCHHBIM TOHATUHHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUJICHUE MTPE3EHTALINEN;

IPU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIECAOBAHUN pPACHPEICIATh
00s3aHHOCTH B TpYyMIlE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJla4aMH,
CIEIUTh 34 BBINOJHEHWEM IUIAHA JCUCTBHUM, aJEKBAaTHO OLICHWBATH
COOCTBEHHBI  BKJIAJL B  JIEATEIBHOCTh  TPYNIbl,  BBICTPAMBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kijiacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mephbl MOJIEKYJI, TETUIOBOE JIBUKCHHE
aTOMOB U MOJIEKYJI, arpEeTaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACHIIMICHHBINM Tap, BIAXXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsl, DJIEKTPUUECKOE T0JIe, MPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacClIMpEeHUE U C)KaThe, Teruionepenaya,
TEIUIOBOE PaBHOBECHUE, CMAUMBaHUE, KANWJUISIPHBIC SBJICHUSA, HCHApEHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpUCTALIM3aius (OTBEpAEBaHUE), KUIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, U3JTy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsiioB, JEUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICICTBUE MArHUTOB, JCUCTBUE
MarHuTHOTO TIOJIs Ha TIPOBOJIHUK C TOKOM, DJICKTPOMArHUTHAS WHTYKIIHS)
[0 ONHUCAHMI0O HX XapaKTEPHBIX CBOMCTB MW Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SIBIICHUM B
OKpY’)KalollleM MHUpE, B TOM 4Yucle (u3nueckue SBJICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSHKCHHWE W KaNWUISIpHbIE SBJICHUS B MPUPOJIE,
KpUCTAJUIBI B mpupoiae, uzinydeHne CoJiHIIAa, 3aMEp3aHHE BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, dJIEKTPUUYECKUe
ABJICHUSI B aTMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
none 3emuH, Japeid MoJFOCOB, POJb MAarHUTHOTO OIS JUIS JKHM3HHM Ha
3emJie, MOJSPHOE CUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B
y4eOHYI0, BBIJCISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeN M (PU3UUYECKUE SIBJIICHUS, UCIIONB3YS
dbu3nyecKkre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPIrusi, KOJIUUECTBO
TEIUIOThI, YJeJbHasl TEIJIOEMKOCTh BEUIECTBA, YJEiIbHAs TEIUioTa



IUTaBIICHUS, yJNeJbHas TEIIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU
MallMHbl, OTHOCUTENIbHAS BIIAXHOCTh BO31yXa, JJICKTPUYECKUN 3apsn,
CHJIa TOKa, JJIEKTPUYECKOE HANPSIKEHHE, CONPOTUBIICHUE IPOBOJHHUKA,
yAETbHOE  COMNPOTHUBIIGHWE  BemiecTBa, paboTa U MOIIHOCTH
AIEKTPUYECKOr0  TOKAa), MpPU OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYHMH, 000O3HAUYEHUS U €IUHULIBI
(¢u3NYECKUX BEJIMYUH, HAXOAUTh (POPMYJbI, CBA3BIBAIOIIME JaHHYIO
¢u3NYeCKyl0 BEIWYHHY C JAPYTMMHU BEIWYMHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS M MPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO--KHHETUYECKOU TEOPHUH
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LI, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKCHHE;

OOBACHATh (PU3NYECKHE TPOLECCHl M CBOMICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYalUH IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 —2 JTOrMuecKux
iaroB ¢ omnopoi Ha |—2 H3y4YEHHBIX CBOWCTBAa (DPU3NYECKUX SIBJICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JIEHWCTBHSI, HCIOJIB3Yysl 3aKOHBl U
dopMyIibl, CBs3bIBaOIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHAIU3a
YCJIOBUS 3aa4d 3alMCBhIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BbIOMpATh 3aKOHbl U (OPMYJIbL,
HEeoOXoauMble JUisl €€ peleHus, NPOBOAUTh pPACUETHl M CpPAaBHHUBATh
MOJIyYeHHOE 3HaUeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacro3HaBaTh MPOOJEMbl, KOTOpPbIE MOKHO PEUIUTh MpPU MOMOUIH
($u3NYECKUX METO/IOB, HCHOJIb3Yysl OMUCAHHE HCCIeIOBAaHUS, BBIJCIATDH
MIPOBEPSEMOE  MPEIIOJIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHI 1O HAOMIOAEHUIO (PU3NYECKUX SBJICHUN WIH
($u3nYeCKUX CBOWCTB Tel (KanMUISIPHbIE SIBJICHUS, 3aBUCUMOCTD JaBJICHHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHusi MpPU M3IYYCHUM OT LBETa H3Iydaroniedl (MOrJIoNaroIei)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHHUsI BOJABI OT TEMIIEPATYpPbl KUIKOCTH H
IUIOIAA €€ IIOBEPXHOCTH, OJIEKTpHU3auus Tel W B3aUMOJACHCTBUE
DNEKTPUYECKUX  3aps0B, B3aUMOJCUCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MAarHUTHBIX TIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MarHUTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHura,
CBOMCTBA DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (hOpMyJIHpOBaTh
IIPOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATh ~ NPAMbBIE  W3MEPEHHS]  TEMIEPATypbl,  OTHOCHTEIbHON
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSHKEHUS C MCIOJb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHOM MOrPEUTHOCTH;
MPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHMHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM NPSIMBIX M3MEPEHUN  (3aBUCHMOCTD
CONMPOTHUBJIEHUS! MPOBOJHUKA OT €ro JJIMHBI, IJIOMIAIXM MONEPEUYHOTO
CEUEHHMS U YACIBHOIO COMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHUK, OT HANpSOKEHUS Ha MPOBOJHUKE,
UCCJIEOBAHUE IOCIEAOBATENBHOIO M IMAPAJUIEIBHOTO  COCAUHEHUN
IPOBO/JHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOMpATh YCTAaHOBKY M
BBINIOJIHATh W3MEPEHHUs], CIEAysd NPEMJIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOiull U rpaduUKoB,
JieNaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (GU3NYECKUX BeIUYMH (yJenbHast
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTHUBIEHUE MPOBOAHMKA, pabdoTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAaHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, Cleaysl MPEIJIOKEHHON MHCTPYKLHMH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJII0O/IaTh MpaBUiia TEXHUKUA 0€30MMaCHOCTH TP padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JEWCTBHS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX oOmucaHus (B TOM YHCIIE:
CHUCTeMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHa, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOM HHEPIUHU, SJIECKTPOOCBETUTEIIbHBIE
npUOOPHI, HarpeBaTeNIbHbIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
NPEIOXPAHUTENH, FIEKTPOMATHUT, AIEKTPOJBUTaTEIh TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOWMCTBAaX (DU3MUECKHUX SIBICHUH U HEOOXOJHMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M HM3MEPUTEIIbHBIE
npuOoOpbl MO CXeMaM M CXEMAaTU4YHbIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CTOpaHUsl, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl 3JIEKTPUUYECKUX



1ernei ¢ mocaea0BaTeIbHBIM U MapalIeIbHBIM COSAMHEHUEM JJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHMOpPMAIIMI0O O  TPUMEpax)
MPAKTUYECKOTO HWCIIOIh30BaHMs (U3MUYECKUX 3HAHWNA B TIOBCEIHEBHOM
JKU3HU I oOecrieueHrss 0€30MacHOCTU MpU oOpaIlieHuy ¢ mpudbopaMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3J0POBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KAIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmuu (U3HUECKOTO COJCpKAHUS B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWA W TyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGPOPMAIIMIO, KOTOpas
SBJIIETCS] POTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOJHEHUN YUCOHBIX 3aJaHUN HAYyIHO--TTOMYJIIPHYIO
JUTEPATypy (PU3HUECKOTO COJACpKaHHWS, CIPABOYHBIC MaTepHUaIbI,
pecypcbl cetu VIHTepHET, BiIajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpaTKUE YCTHBIE COOOIICHMS,
o0o6mass wHOpMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
CoIepKaHWs, B TOM 4YHCIe NyOJUYHO TMPEACTABIATh PE3yJIbTATHI
MPOCKTHOM WJIM HCCIIEIOBATEIBCKON NESITEIbHOCTH, MPU ATOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHSATUHHBIMN ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHWH YYEOHBIX TMPOCKTOB W HCCICAOBAaHUN (HU3UUCCKUX
MPOIECCOB paclpeeNiaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMIOJHEHUEM IUIaHa JNEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBAaTh COOCTBEHHBIA BKJIaa B
NEeATEeTLHOCTh TPYMIIBI, BRICTPABATh KOMMYHHUKATHBHOE B3aMMOICHCTBHE,
TIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoH1y oOydenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaTbl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCYETa, MaTepuajbHas TOYKa,
TPACKTOPHS, OTHOCUTEIHOCTh MEXaHMUYECKOTO JBHXEHUS, AepopMarius
(ympyras, mjiacTu4yeckas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3ku, LEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECUE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPhI UCIYCKaHUsS U TMOTJIOLIEHUs, anbda-, 0eTa- U raMmmMa-u3nydyeHus,
U30TOIIbI, IIEPHAsA YHEPTETHUKA,;



paznuyath SBJICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEITHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBIXKEHHE M0 OKPYKHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KOJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJICHHbIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3BYKa, MPSAMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE M NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHHE CHEKTpPaldbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs1 PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOro CHEKTpa
W3JIyUYEHHS) MO ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyXaroleM Mupe (B TOM 4YHUCIe (PU3NYECKHE SIBICHHS B NPHUPOJE:
MPUJIUBBI U OTJIUBHI, ABMKEeHHE TIaHeT COMHEYHOM CHCTEMBbI, pEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHUSTHUE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 05XO, LBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOAE, OUOJOTMYECKOE NEUCTBUE BUAUMOTIO,
yabTPadUOIECTOBOTO U  PEHTICHOBCKOTO U3JIYYEHUM, €CTECTBEHHBIN
PaIOAaKTUBHBIN (HOH, KOCMUYECKHE Iy4Yd, PaJHOAKTHUBHOE H3IyUCHHE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUW Ha
OpraHW3M YeJIOBEKa), MPH 3TOM MEPEBOJAUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATh CYILECTBEHHbIE CBOWMCTBA (MPU3HAKU) (PUBHMUECKUX
SIBJICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBJICHUS, UCIIOJIb3YSI
dbuszndeckue BENIUYMHBI (CpPEeIHSsl MU MTHOBEHHAs CKOPOCTh Tela MpHu
HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE, IMEpPEMEIICHUE, IMyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CUJla YIPYrOCTH, CHJIA TAXKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUsi, BEC Teja, HUMIIYJbC Tela, HUMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOILIHOCTb, MOTEHIMAIbHAs DJHEpPrusi Teua,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS YHEPTUs CHKATOU
NpY>KUHBbI, KUHETUYECKash DHEpPrus, IOJHAs MEXaHW4YecKass JHEprus,
NEPHOJI U YacTOTa KoJeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBhICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUSI CPEbl), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DM3UYECKUN CMBICI HCIOJIb3YEMbIX BEIIUYUH,
0o003HaueHUs W CNUHMIBI (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTHMMH BEIUYHHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMUUH;
XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOILIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHMsI SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLIUI CYNEepPHO3UIMN CHJ, NPUHLUI OTHOCUTeNnbHOCTH [anumes,
3aKkoHbl HBIOTOHA, 3aKOH COXpAaHEHUs] HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsA0BOI0 U MacCCOBOIO YHUCEI
OpU SJEPHBIX PEAKIUSAX, IPU ATOM JAaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTEMAaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CUTyallil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTh OOBSICHEHHEe U3 2-3
JOTMYECKHX ILIAaroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
SIBIICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTrh pacu€THbie 3adaud (OMHUpAMOIIMECS Ha CHCTeMy W3 2-3
YpaBHEHUI), UCHOJB3Ys 3aKOHBI U (POPMYJIbl, CBS3bIBAIOLINE (PU3NUECKUE
BEJIMUMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3alMCBhIBaTh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BbIOUpAThH
3aKOHBI U (POPMYJIbl, HEOOXOAMMBIE AJIsl PELIEHUs], IPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PUINIECKOU
BEJIMYNHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE WCCIENOBAaHUS, BBIICIATH
IpOBEPSIEMOE  NPEIINOJIOKEHUE, OLCHUBATh MPAaBWIBHOCTh MOPSAJIKA
NPOBEJCHUS  MCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMBITHI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUM WU
¢u3znyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTb MepHoAa KOJeOaHWH MpPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIbIX KOJE€OaHUM, MPSIMOJIMHENHOE pAacIpOCTpaHEHUE CBETA,
pasnokeHue Oeoro CBeTa B CIEKTP, M3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHUs MpeaMeTa B coOMparouieit
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB HW3IyUYEHUs):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
0o0Opy/lOBaHUS, OMUCHIBATH XOJA OMbITAa H €ro  pe3yibTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpPEaeIsis
CpeHee 3HAaYeHHE U3MEpPSIeMON BeIMYMHBI ((POKYCHOE pacCTOSHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEpPEeHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTb IIyTH OT BPEMEHM



IpU PaBHOYCKOPEHHOM [IBIDKEHUM 0O€3 HadyaJbHOM CKOPOCTH, MEPUOa
KojaeOaHuii MaTeMaTHYECKOro MasgTHHKA OT JJIWHBI HUTH, 3aBUCUMOCTH
yIjla OTpa)KEHUsI CBETAa OT yrja MaJeHUus M yTija MpeoMJICHUS OT yrIja
najieHus1): TUIAHUPOBAaTh HCCJIEAOBaHUWE, CaMOCTOSITEJIbHO COOHMpaTh
YCTaHOBKY, (PUKCHPOBATh PpPE3yJbTAaThl TOJYYCHHOH 3aBHCHUMOCTHU
bU3MYEeCKUX BETWYWH B BUAE TaONWI W rpadWKOB, JENaTh BHIBOJABI IO
pe3yJibTaTaM UCCJeI0BaHNUS;

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs] (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh M YCKOPEHHE Teja TMpU PaBHOYCKOPEHHOM JBHIKCHHH,
YCKOpEHHE CBOOOJHOTO TaAeHUs, KECTKOCTh MPYXKHUHBI, KO UIIUEHT
TPEHUSI CKOJIbXKEHUs, MEXaHhueckas padoTa U MOIIHOCTh, 4YacToTa M
nepuoj, KojeOaHuW MaTeMaTHYeCKOro M MPYKMHHOTO MAasTHUKOB,
ONTHYECKasl Cuja CcoOuparomed JIMH3bI, pPaJuOaKTUBHBIN  (POH):
IJIaHUPOBAaTh H3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHSATh U3MEPEHUs, CIEAYs MPEI0KEHHOW MHCTPYKIIMH, BBIUYUCIATH
3HAYCHUE BEJIMUMHBI U aHAJU3UPOBATH MOJTYUYECHHbBIEC PE3YJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHMUIA;

co0JIro1aTh MpaBUIa TEXHUKHU 0€30IIaCHOCTH MPU padoTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

pa3MyaTh OCHOBHBIC TIPU3HAKKM HW3YYCHHBIX (DU3UUECKUX MOJICIICH:
MaTepuajibHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, TOUCUHBIH HCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHash MOJEIb aToMma, HYKJIOHHas
MO/IeJIb AaTOMHOTO S/pa;

XapaKTepu30BaTh MPHUHIUIBLI  ACHCTBHS HW3YYEHHBIX IPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCAaHHS (B TOM YHCIIE:
CIIUJIOMETP, JAaTYMKU TOJIOKEHUS, PACCTOSHUA U YCKOPEHHUSA, paKera,
9XOJIOT, OYKH, T[epuckomn, ¢oToanmnapaTr, ONTHYECKUE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BunabcoHa), HCHOJB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOoauMble (Pu3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB MW TEXHOJOTHMUYECKUX IPOIECCOB
NpU pEIICHUH YYeOHO--TIPAKTUYECKUX 3aJ]ay, ONTHYECKUE CXEMbI JIs
MTOCTPOCHUS N300paXEHUH B TUIOCKOM 3€pKaie U COOMpPAIOIICH JINH3E;
INPUBOJIUTE  MNpHUMEPHl  (HaXOmuTh  HMHGOPMAIMIO O  IIpUMepax)
MPAaKTHYECKOIO HCIOJIB30BaHUS (PU3HYECKUX 3HAHUM B IOBCEIHEBHOMU
JKU3HU I obecnieueHrs 0€30MacHOCTH MpU OOpallieHuu ¢ npudopamu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJIOTHYECKOT0 MOBEJICHUS B OKPYKAIOIIEH cpefie;



OCYIIECTBISATh TOUCK HMHPOpMAIMH (PU3UYECKOTO COACPKAHUS B
HHTepHeTe, caMOCTOATENbHO (POPMYIHUPYsI TOMCKOBBIN 3a1poc, HAXOAUTh
IyTH ONPEIENIEHUsI JOCTOBEPHOCTH IMOJyY€HHON MH(OpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BATh MPH BHITIOJHEHUHN YUEOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPABOUYHbIE MAaTE€pHaJIbI,
pecypcsl cety MIHTEepHET, BianeT NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IMUCHbMEHHBIE U YCTHBIE COOOILIEHUS HAa OCHOBE
UHPOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEPIKAHUA,
nyOJMYHO MPEJICTABIATh PE3YyJIbTaThl IPOSKTHOW HIIM MCCIIE0BATENBCKON
NEATEIBHOCTH, IIPM  3TOM TPAMOTHO  HCHOJIB30BAaThb  W3YYEHHBIN
NOHATUUHBIN anmaparT K3y4aeMoro pasjaena (U3UMKA U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTaluel ¢ ydyéToM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KosaunuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
KontpoJsbnublie | IlpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcsl

Paznen 1. ®u3nka u e€ poJib B IO3HAHUHN OKPY/KAIOLIEro MUpa

11 ®du3uKa - HayKa O IIPUpoJIe 2 bubnnorexa LIOK
. g PR https://m.edsoo.ru/7f416194
bu6mmoteka [LIOK
1.2 ()] 2 1
e e https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO]] TO3HAHHUS 2 1 o 0 1 TH16104
Hroro no pazaemy 6

Pasznen 2. HepBOHa‘{a.}IbHLIe CBCICHUSA 0 CTPOCHUH BEIIECTBA

2.1 CtpocHue BelecTna 1 bubmorexa [IOK
' P H https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMO/ICHCTBUE YaCTHI] 9 1 bubnuorexa [JOK
' BEIlIECTBA https://m.edsoo.ru/7f416194
bu6nunoreka [IOK
2.3 A 2
TPETATHRIC COCTONRMA BELIECTRA https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /IBu:xeHne U B3auMojieiicTBHE Tel
3.1 MexaHH4ecKOe IBIKEHIE 3 buGnnorexa [IOK

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

3.2 WNuepuus, macca, mIOTHOCTh 4 1 Bbubnunoreka [IOK



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

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

bu6mmoreka [IOK

33 (una. Bue: cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiieHune TBEPABIX TeJl, JKUAKOCTEl U ra3oB
41 Hasnenue. [lepenayda naByienus TBEPIAbIMU 3 bubnnoreka [IOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubnuoreka [IOK
4.2 Jlapilerne XHaKoCTH > https://m.edsoo.ru/7f416194
bubnnorexa [JOK
43 ATmocheproe raBieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE )KUIKOCTH U T'a3a Ha OTPYKEHHOE 7 3 bubnmoreka [IOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro mo paznemny 21
Pa3gen 5. PaGota u MoutHoCTh. JHEprus
bu6mmoteka I[IOK
1 P 1
> a60Ta M MOIIHOCTS 3 https://m.edso0.ru/7f416194
but6mmoreka [JOK
52 HpocTste MexamH3MbI > L https://m.edso0.ru/7f416194
but6mmoreka [JOK
>3 Mexartiriecias oHepris 4 L https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

8 KJIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB M TeM uudpoBbie
Ne i/ P Konrpoabusie | IIpakrtnyeckue (wcpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TemyioBbIe ABJICHUSA
. bubnuorexa [JOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
12 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo paznemy 28
Pa3nen 2. JnekTpuyecKue U MArHUTHBIE SIBJIEHUSA
21 DNeKTpUYECKHE 3aps/Ibl. 3apsKEHHBIE Tela 7 1 bubnnoreka [IOK
' U UX B3aUMOJeiCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOSIHHBIN AJIEKTPUUYECKHI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6nmorexka [IOK
2. M 1 1.
3 ATHITHBIC ABJCHHA 6 ° https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.4 4
SEKTPOMATHHTHAS HHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne i/ P Konrpoabusie | IIpakrtnyeckue (wcpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pasnea 1. Mexaunueckue siBJICHUS
11 MexaHU4ecKOe IBUKEHHE U CITOCOOBI €ro 10 1 1 bubnuorexa [JOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B i 20 1 3
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
13 10 3
SaKOHEI COXpAHCHILA https://m.edsoo.ru/7f41a4a6
Hroro no pazaery 40
Paznen 2. Mexannuyeckue KoJ1e0aHUS U BOJIHbBI
bu6nmmotexka [IOK
2.1 M 7
CXAHHICCKHE KONICOAHNA 3 https://m.edsoo.ru/7f41a4a6
bu6mmoteka I[IOK
2.2 M . 8 1 3
CXAHHCCKHE BOTIHAI. 3BYK https://m.edso00.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. J1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHuTHOE M0JIE U 6 9 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHBI paCIIPOCTPaHEHHS CBETA 6 2 bubmuoteka [IOK



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

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

bu6mmoreka [IOK
4.2 JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [JOK
4.3 Paznosxenue 6eroro cBera B CEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Hroro no pazneny 15
Pa3znen 5. KBanToBbIe siBJIeHHsI
bubmuoreka [JOK
51 Hcnyckanue 1 norionieHue CBeTa aToMoOM 4 1 httos://m.edsoo.ru/7fA1ada6
bubnuorexa [JOK
52 CTpOCHHE ATOMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
. A 7 1
5.3 JIEPHBIC PEAKITII https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. [ToBTopuTe/ibHO-00001aI0IMIT MOAYJ/Ib
6.1 [ToBTOpeHME U 0600IIEHUE COTCPKAHUS 9 5 bu6nmorexka [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka: 7-i knacc: 6a30BbIN ypOBEeHb: yueOHUK, / Kiacc/ [lepoimkun .M.,
NBanoB A.U., AkunonepHoe obmectBo «M3narensctBo «IIpocBenienue»

» ®usuka: 8- kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepsimkun 1. M.,
NBanoB A. U., Akimonepnoe o6mectBo «M3narensctBo «lIpocBenienue»

» ®usuka: 9-i kiacc: 6a30BbIN YpoBeHb: yueOHUK, 9 kiacc/ [lepsimkun Y. M.,
I'ytauk E. M., IBanoB A. U., [lerpoBa M. A., AKIIMOHEpHOE OOIIECTBO

«I/IBIIaTCJII)CTBO «HpOCBGIHGHI/IG»

METOAUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://go.yaklass.ru/






