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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha YpPOBHE OCHOBHOTO o0OMmEro o0Opa3oBaHus
COCTaBJICHA HAa OCHOBC TOJIOKECHWUN W TpeOOBaHWI K pe3yjibTaTaM OCBOEHUS Ha
0a30BOM YpPOBHE OCHOBHOW 0Opa30oBaTEIBLHOW TPOTPAMMBI, MPEACTABICHHBIX B
dI'OC O0OQ, a taxxe ¢ yuérom (penepanpHoOl pabodeii mporpaMMbl BOCIIUTAHUA U
Konnenmuu npenogaBanus yueOHoro npeaMera « Ouzmkay.

CopaepxkaHue mporpaMMmbl 1o (U3MKE HaAMpaBJIeHO Ha (opMupoBaHHE
€CTECTBCHHO-HAYYHOW TPAMOTHOCTH OOYYArOMWXCA W OPraHU3alHUI0 HU3yUYEHUS
(U3MKKH Ha ACATCIIPHOCTHOW OCHOBe. B mporpamme mo (u3HMKE YYHUTHIBAKOTCS
BO3MOYKHOCTH yueOHOTO mpenMera B peanmsanmu TpeboBanmii ®I'OC OO0 k
IJIAHUPYEMBIM JTUIHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00yUeHHs, a TAKXKE
MEKIIPEAMETHBIE CBS3M €CTECTBCHHO-HAYUHBIX yUCOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUA.

[Iporpamma mo u3uke ycTaHaBIMBACT pacmpeeeHrue yueOHOro Marepraa
o rogam o0y4eHus (Mo Kjiaccam), MpeasiaraeT MPUMEPHYIO MOC/IEI0BATEIbHOCTD
U3YyYCHHS TEM, OCHOBAHHYIO Ha JIOTHKE PA3BUTHS TPEIMETHOTO COIACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00YUarOIIUXCS.

[IporpaMmma mo ¢usmke pazpadoTaHa ¢ ICNBIO OKA3aHHS METOIUYECKOU
MOMOIIH YUUTENIO B CO3/IaHUH padodeil MporpaMMbl IO YIe¢OHOMY MPEIMETY.

dusuka ABISIETCS  CHCTEMOOOPA3yIOMAM  JUIsl  €CTECTBEHHO-HAYUYHBIX
yueOHBIX MPEIMETOB, TIOCKOJIbKY (PH3UUECKHE 3aKOHKI JIEXKAT B OCHOBE MPOLIECCOB
U SBJICHUM, W3y4aeMbIX XHWMHEH, OHWOJIOTHEH, acTpOHOMHEH © (Pu3nvecKoit
reorpadgueii, BHOCHUT BKJIaJ B E€CTECTBEHHO-HAYYHYI0 KAPTHHY MHDa,
NpeoCTaBIsseT Hambomee sCHbICe O00paslpl TPUMEHEHHS HAYYHOTO METOMAA
MO3HAHUSA, TO €CTh CITOCO0a MOYUCHHS TOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TNaBHBIX 33134 (PU3MYECKOTO 00pa30BaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHHA COCTOUT B (POPMUPOBAHUHM E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH M
HHTEpPeca K HayKe Y 00yJaroIiXCs.

N3yuenne ¢usnkun Ha 06a30BOM YpPOBHE TMPEANOSAraeT OBJIAJCHHE
CIENYIONUMH KOMTICTCHTHOCTSIMA, XapaKTEPU3YIONUMHU €CTECTBCHHO-HAYUHYIO
IPaMOTHOCTD:

e HAy4YHO OOBSICHATH SBJICHUS,

e OIICHUBATH W MMOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICTIOBAHUS,

e HWHTEPNPETHPOBATH  JAHHBIE W  WCIOJB30BATh  HAYYHBIE
JI0KA3aTeIbCTBA /TS TIOJTyUYEHUS BHIBOJIOB.

emn wu3ydeHwmsi (U3MKA HA YPOBHE OCHOBHOIO 00Imiero o0pa3oBaHuUs
ompenencasl B KoHmenmwm mnpenogaBanms ydeOHOTO mpeamera «Dusmka» B
oOpa3oBarebHBIX oOpranmsanmuax Poccuiickoit ®denmepammm, peamu3yrOLAX
OCHOBHBIE  00II€00pPA30BATENIbHBIE MPOTPAMMBI, YTBEPKAEHHOH pELICHUEM
Konnernn Munucrepcrsa npocseniennsi Poccuniickoit @enepanuu (MpOTOKOa OT 3
nexabpsa 2019 r. Ne [1K-48H).



Hesun n3yvyenus ¢pusukn:

NPUOOPETEHUE WHTEPECA W CTPEMIICHHS OOYyJaloMMXcsl K HAyYHOMY
W3YYEHUIO MPUPOJbI, PA3BUTHC WX HMHTEIUICKTYAJIbHBIX W TBOPUYECCKHUX
CIIOCOOHOCTEH;

pPa3BUTHE MPEACTABICHUIA 0 HAYYHOM METOJIe TTO3HAHUSA U (HOPMHUPOBAHHE
MCCJIEA0BATENBCKOrO OTHOMICHUS K OKPYKAIOITUM SBJICHUSM;
¢bopMUpOBaHHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTara H3YUYCHHS
OCHOB CTPOCHHMS MaTepPUU U (PyHIAMEHTATHHBIX 3aKOHOB (DH3UKH,
dbopMupOBaHUE TPEACTABICHHUNM O POJH (DU3WKH JUIS PA3BHTHA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUMH O  BO3MOXHBIX  cdepax  Oymymiei
npodecCHOHATBHON NEATEIBHOCTH, CBSI3aHHOW ¢ (PM3UKOM, MOATOTOBKA K
JalbHEHIIeMy OOyUEHHUIO B TOM HANpPaBICHUH.

JlocTrvokeHUE ATHX IejeH TmporpaMMmbl 1Mo (PH3MKE HA ypOBHE OCHOBHOTO
00111ero 00pa3oBaHusa 00ECNEUYMBACTCS PEIICHUEM CIEAYIOMMX 3a4aY:

NpUOOPETeHHE 3HAHWK O JUCKPETHOM CTPOCHHH  BEIECTBA, O
MEXaHWUYECKUX, TEIUIOBBIX, JJICKTPHUECKUX, MArHHTHBIX W KBAHTOBBIX
SABJICHUASAX,

MPUOOPETCHUE YMEHUH OMHCHIBATh U OOBACHATH (DU3HUECKHE SIBJICHUS C
WCITOJIb30BAHUEM TIOJTYUCHHBIX 3HAHUM,

OCBOCHHE METOJIOB PEIICHWA TPOCTEHINMMX pacuéTHHIX 3a1ad ¢
HCITOJTb30BAHUEM (przraecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HAOMOMATh IPUPOIHBIC SBJICHUS W BBITIOJHATH OTIBITHI,
nadopaTopHbie  padOTBl M AKCICPUMEHTAIBHBIE  HMCCIEIOBAaHUA €
HCIOJIb30BAaHUEM U3MEPUTEIHHBIX TTPUOOPOB;

OCBOCHHE TIPUEMOB PabOTHl ¢ WH(pOpMaNueit (GU3MUECKOTO COACPKAHUA,
BKJTEIOUAsi HH(OPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (DM3UKH, aHAIH3 U
KPUTHYECKOE OIICHUBAaHNE MH(OPMAIIHH,

3HAKOMCTBO €O cepamu npodeccHoHanbHON esITeIPHOCTH, CBSI3aHHBIMHA
C (u3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUAX (PU3MUECKON HAYKH.

Ha mzyuenne ¢usukm (0a30BbIli ypOBEHBb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanusa orBoautca 238 yacos: B 7 kinacce — 68 dacos (2 yaca B HEAEO), B 8
kiacce — 68 gacoB (2 uaca B Henemo), B 9 kinacce — 102 yaca (3 vaca B Henemo).

[Ipenmaraemerii B mporpamMMe 1o (pu3HMKe MepedeHb JadopaTOPHBIX PaboT n
OMBITOB HOCUT PEKOMEHIATEIIBHBIN XapaKTep, YUUTEIb ASIAeT BHIOOP POBEICHUAS
7a00paTOpPHBIX Pa0OT W OMBITOB C YUYETOM HMHAUBUIYAIbHBIX OCOOEHHOCTEH
00y4aroMMXCsA, CIHUCKA SKCIEPUMEHTATBHBIX 3aJJaHWN, TPEAaracMbiX B paMKax
OCHOBHOTO FOCYAAPCTBEHHOTO SK3aMeHa 1Mo (r3HKe.



COAEP/)KAHUME OBYUYEHUS
7 KJIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHNH OKPY’KAKOIIEr0 MHpA.

O®usnka — Hayka o npupoxae. SABneHus npupoasl. OU3NUECKHUE SBICHUA:
MEXaHUUECKUE, TEMJIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

®uznueckue BenuuuHbl. M3Mmepenwe ¢usnduecknx BeawunH. Dusnueckue
npu6Oopsl. [TorpemnocTs n3mepeHuit. MexxayHapoiHasi CUCTEMA €IUHMII.

Kak d¢wusuka wu Jpyrme eCTECTBEHHbIE HAyKd HW3Y4YalOT TPUPOIY.
EcrecTBeHHO-HAyuUHBbIH METOA TO3HAHUS: HAOMIOACHUE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BbIABUIKEHUE TMNOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemoro seieHns. Onucanue (U3NUECKUX SIBJICHAN C TIOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHUueCKue, TEIJIOBbIC, JIEKTPUUYECKUE, MArHUTHBIC, CBETOBBIC
ABJICHUSL.

2. ®Duznyeckue MpuOOpPsl U MPOoleAypa MPAMBIX U3MEPEHHUN aHAJIOTOBBIM U
U POBBIM TPUOOPOM.

JlabopamopHhvie padbomot u onvimol.

1. OnpeneneHue LEHbI ICECHUS KAJIbl U3MEPUTENBHOTO MPUOOpa.

2. H3mepenue paccTosHuil.

3. H3mepenne o0bEMa )KUAKOCTH U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MaJibIX TEJL.

5. M3Mepenne Temmeparypsl NMpU MOMOIIM JKUJKOCTHOTO TEPMOMETpa H
JaTYMKa TeMOEpaTyphl.

6. IlpoBeaeHue uccieAOBaHUs MO MPOBEPKE THMOTE3bl: JAIBHOCTH MOJETA
miapuka, NMyIeHHOTO TOPU30HTAIbHO, TEM OOJibllie, 4eM OOJIbIlI€ BbICOTA
nmycKa.

Pa3znen 2. IlepoHauasibHbIe CBeJAeHNsI 0 CTPOEHHH BellecTBa.

CtpoeHue BelllecTBA: aTOMbl M MOJICKYJbI, WX pa3Mepbl. ONbITHI,

JIOKA3bIBAIOILKE TUCKPETHOE CTPOEHHUE BEIIIECTRA.

JIBmoxenue wyactul BemiecTBa. CBS3b CKOPOCTHM JIBHJKCHHWS 4YacTUIl C
Temrneparypoii. bpoyHoBckoe apmxkenue, muddys3us. B3aumomeircTBue uacTHIL
BEILIECTBA: NPUTAKEHUE U OTTAJIKUBAHUE.

ArperatHbpie COCTOSIHHS BEIIIECTBA: CTPOCHUE ra30B, >KUAKOCTEH U TBEPIBIX
(KpUCTA/UTMYECKUX) Tea. B3auMOCBA3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHMSAX W MX aTOMHO-MOJIEKYJIAPHbIM cTpoeHueM. OcoOEHHOCTH
arperatHbiX COCTOAHUI BOJBbI.

Hemoncmpauuu.

1. HaOmonenne OpOyHOBCKOTO ABUIKEHHS.



2. Habmonenune muddysuu.
3. Habmoaenue — sBiaeHui,  OOBACHAIONIMXCS  TNPUTHKEHHEM WA
OTTAJIKUBAHUEM YACTHIL BEIICCTRA.

JlabopamopHhuvie pabomul u onvimol.

1. OneHka guamMeTpa aroMa METOAOM PsAOB  (C  HCIONB30BAHUEM

dhoTorpadmii).

2. OnbITHI IO HAOTIOJEHUIO TEMJIOBOTO PACIIMPEHUS Ta30B.

3. OnpIThl 0 OOHAPYKEHUIO JEHCTBUS CUJT MOJICKYJISIPHOTO IPUTSIKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeiiCTBHE Tel.

Mexanuueckoe JBHXKCHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKEHUE.
Cxopoctb. CpenHsia CKOPOCTh MPH HEPABHOMEPHOM ABM)KEHWUM. Pacuér mytu u
BPEMEHHU JIBHKEHHUS.

SBnenne wHepuuu. 3akoH HMHEpUMH. B3aumopaeicTBHe Ten Kak MpUUMHA
U3MEHEHHUS CKOPOCTH JBMXKEHUA Tea. Macca Kak Mepa HHEPTHOCTH Teja.
[TnoTHOCTH BemiecTBa. CBSI3b MIOTHOCTA C KOJMYECTBOM MOJIEKYJ B €AMHUIE
00bEMa BEIECTBA.

Cuna kak XapakTepucTuka B3aumojeicTBus Ten. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETPA. SIBJICHUE TATOTEHUS U CHUJIA
TsxkecT. Chjia TSHKECTH Ha Apyrux riaHerax. Bec tena. Hesecomocts. CrnoxeHue
CWJI, HAMPABJICHHBIX MO OJHON mpsaMoil. PaBHoaelcTByomas cui. Cuila TpeHwUs..
TpeHue CKOIbKEHUS U TPeHHUE MOKOs. TpeHUe B MPUPOIEC U TEXHUKE.

Hemoncmpauuu.

HabntoneHre MexaHu4ecKoro ABMKEHUA Tea.

HN3mepenue cKopoCTH MPSAMOJIMHEHHOTO IBUKEHUA.

HabntoneHue siBaeHUsI MHEPLMU.

HabnroneHne n3MeHeHUs: CKOPOCTH TIPU B3aUMOJICHCTBUU TEJ.

CpaBHeHUE MacC MO B3aUMOJICHCTBUIO TEJI.

CnoxeHue cuJjl, HalpPaBJAE€HHbIX MO OJTHOU MPSAMOH.

JIaﬁopamopHue pabombsl u onsvimeol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO IBYIKEHUS (IIIapUKa B JKUIKOCTH,
MOJICJTH AJICKTPUUYECKOTO aBTOMOOWJIA U TaK Jajiee).

2. OnpeneniecHUE CPEIHEH CKOPOCTU CKOJIbXEHHA OpyCKa WM IIapuKa Mo
HAKJIOHHOM TIOCKOCTH.
OnpeaenerHue MmIOTHOCTH TBEPAOTO TeNa.

4. OmbITBI, JEMOHCTPHUPYIOIIHE 3aBHCHMOCTh pacTsokeHHs (aedopmaryin)
NPY>XHUHBI OT TIPHUI0KEHHOM CHUTHI.

5. OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUSI CKOJIBXEHUSA OT
BECa TeJIa U XapaKkTepa CONPUKACAIOIIUXCS MOBEPXHOCTEH.

o Uk~ wN e

Pa3zaen 4. /laBjieHue TBEPAbIX TeJl, »KUIKOCTEll U ra3os.



Hasnenue. CnocoObl YMEHBIIICHUS U YBEIIMUCHHS JaBiicHUA. J/laBicHue rasa.
3aBUCUMOCTh JaBJ€HUS Tra3a oT o0béma, Temmeparypbl. [lepenaua maBiieHUs
TBEPABIMU TEJIAMM, KUAKOCTAMM W raszamu. 3akoH I[lackans. [THeBmaruueckue
MaIlWHbl. 3aBUCUMOCTh AABJICHHS >KAIKOCTH OT TiayOuHbl. [ mapocratnueckwii
napagokc. Coolmaroiuecs cCocyabl. [ mapaBIndeckue MEXaHU3MBI.

Atmocdepa 3emnn u armocdepHoe maBiacHue. [[pHUMHBI CYIIECTBOBAHUS
BO3AYIIHON o0onoukn 3emnu. Ombit Toppuuennu. Usmepenwe armocdepHOTo
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuOOopEI 1151 M3MEepeHnsa aTMOC(hEePHOTO TABIICHHA.

JleficTBUE J)KUJIKOCTU W Ta3a Ha MOTPYKEHHOE B HUX TEO. BriTamkuparomas
(apxumenoBa) cuna. 3akon Apxumena. [lnaBanue Ten. Bo3ayxomiaBaHue.

Hemoncmpauuu.

A T o S e

~

3aBUCUMOCTb JIABJICHUA Ta3a OT TEMIIEPaTyPhI.

[lepenaua naBieHUS KUAKOCTHIO U Ta30M.

Coobmiaromuecst COCy/Ipl.

I'mapaBnuueckuii mpecc.

[TposiBnieHue aercTBHUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHJIBI OT OOBEMA MOTrPYKEHHOW YacTH
TeJIa U INIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHIIBI BECY BBITECHEHHOM KUJKOCTH.
YcnoBHE JIaBaHUS TN TJIABAHWE WIM MOTPYKEHHE TENI B 3aBUCHUMOCTH
OT COOTHOLIEHHUS TIOTHOCTEN TENA U JKUIAKOCTH.

JlabopamopHhyvie padbomol u onvimol.

1

Hccnenosanue 3aBUCUMOCTH BECa TeJIa B BOJIE OT 00bEMA MOTPYKEHHOH B
YKAJIKOCTbh YaCTH TeJa.

OnpeneneHue  BHITAIKUBAIONIEH  CHJIBI, JCWHCTBYIOIIEM Ha  Telo,
MOTrPYKEHHOE B )KUAKOCTD.

[TIpoBepka HE3ABUCUMOCTH BBITATKUBAKOIIEH CUIIBI, AEHCTBYIOIIEH HA TEIO
B JKHMJKOCTH, OT MAacCChl TEa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHJIBI,
JNEHUCTBYIOIIEH HA TEI0 B IKUJAKOCTH, OT O00BbEMA MOTrPYKEHHOW B
YKUJIKOCTh YaCTH TeJia U OT TWIOTHOCTH JKHJIKOCTH.

KonctpyupoBanne apeoMeTpa WM  KOHCTPYMPOBAHUE JIOJKHM H
onpeneiieHue €€ rpy3on0AbEMHOCTH.

Pa3zgen 5. PaGora u MomiHOCTh. JHeEprus.

Mexanuueckasa padboTta. MoIIHOCTS.

[TpocTeie MexaHWU3MBI: pbiyar, OJOK, HAKJIOHHAS IJIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. lIpumeHeHune mpaBuUiia pPaBHOBECHUA pblyara K OJIOKY.



«3onoroe mpaswio» Mexanuku. KIIJ[ npocteix MexanuzmoB. IlpocTbie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckaa odHeprud. KuHeTmueckas W TIOTEHLMAIbHAs  SHEPIus.
[IpeBpallieHre OAHOTO BUAA MEXAHUYECKOW SHEPTUH B APYTrOW. 3aKOH COXpPaHEHUs
JHEPTUU B MEXAHHUKE.

Jlemoncmpayuu.

1. [Ipumepsl MPOCTBIX MEXAaHNU3MOB.

Jlabopamopnusie pabomel u onvimol.

1. OnpenencHue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBMXKCHUHU Teja

MO TOPU3OHTAJIBHON MTOBEPXHOCTH.

2. HccnmenoBanue yciioBuil paBHOBECHS pblUara.

3. Msmepenne K11/] HaknoOHHOM MIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHHUS MEXAHWYECKON DHEPIUHU.

8 KVIACC

Pa3zgen 6. TenioBbie iBJIEHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISPHO--KUHETUYECKOH TEOPUU CTPOEHUS
BellecTBa. Macca M pasMepbl aToMOB W MoOJieKyJ. OmNbIThl, MOJATBEPKIAOIINE
OCHOBHBIE MOJIOXEHHUS MOJIEKYJIIPHO-KUHETUYECKOUN TEOPUHU.

Mogenu TBEPAOro, KUAKOTO U Ta3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucramumuaeckne u amopdnsie Tena. OObACHEHWE CBOWCTB Ta30B, XHAKOCTEH H
TBEPJBIX TEJI HA OCHOBE TIOJIOXKEHUH MOJEKYIAPHO--KUHETHUECKOW TEOPUM.
CmaunBaHue U KanWUIspHbIC ABJICHUS. TemIoBoe paciupeHue U cxKarTue.

Temnepatrypa. CBs3b TeMmmnepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHIKCHHSA
yactull. BHyTpenHsia sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH SHEPIruu:
Terjonepeaaya U COBEPILICHUE paboTHI. Buabl TEIJIONEPEAAUH:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TYUEHHUE.

KonmruecTBo TEmnoThl. YaenvHas TEMIOEMKOCTh BellecTBa. TenaooOMeH u
TEIUIOBOE PABHOBECHE. YPaBHECHWE TemjoBoro OanaHca. IlnaBnenue wu
OTBEPACBAHME KPUCTA/UIMUECKUX BEIIECTB. YJCIbHAs TEIJIOTa IUIABJICHHSL.
[TapooOpa3oBanue u konaeHcaums. Mcnapenme. Kunenme. YnenpHas Teruiora
napoo0pa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHICHHS OT aTMOC(HEpPHOTo
JaBJICHUA.

BnaxnocTh BO3aYXA.

DOHeprud TOMJIMBa. Y AeNibHas TEIJI0Ta CropaHus.

[TpuHuunel pabotel Temmosbix asurareneid KIIJ| temmoBoro msurarens.
TernmoBble IBUTATENN W 3a1IMTA OKPY KAIOIICH CPEIbI.

3aKOH COXPAaHEHHUs U MPEBPAIICHUS SHEPTHH B TETUIOBBIX MPOTIECCaX.



Hemoncmpayuu.

1.

2
3
4.
5

o X N O

10.
11.
12.
13.

HabmoaeHune OpoyHOBCKOTO JBUIKEHUS.

Habmonenne nuddysuu.

HabGmonenue siBneHuit cMauMBaHWs U KaWLJISIPHBIX SBICHHH.
Hab6monenue TemioBOTo paciupeHus Teil.

N3meHeHne naBjieHUA ra3a NMpd U3MEHCHHMH 00BEMa M HArPEBAHHMM HIIM
OXJTQKICHUH.

[TpaBuita m3MepeHHs TEMITEPATYPHI.

Bunbl Tenonepenaun.

OxnaxxaeHue pu COBEPIICHUU PadOTHI.

HarpeBanue npu coBepiiieHHH padOTHI BHEIIHUMU CHIAMH.
CpaBHEHHE TEIIOEMKOCTEH Pa3TUIHBIX BEIICCTB.
Habmonenne kuneHus.

HaGmronenue nocTossHCTBa TeMITepaTyphl MPH [JIABICHHH.
Moenu TEIIOBBIX JBATATEIICH.

Jlabopamophuvie pabomsl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneIThl IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKEHUA.
OnpITHI IO BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJTH WITH caxapa.
OnpITbl MO HAOMIOJEHUIO TEIUIOBOIO PACIIMPEHHUS Ta30B, XHAKOCTCH H
TBEPIABIX TEIL.

Onpenenenue NaBjeHUs BO3yXa B OAJLTOHE IITPHIIA.

OnpITbI, JEMOHCTPUPYIOIINE 3aBUCHMOCTH JABJICHHUS BO3AyXa OT €ro
00bEMa U HArPEBAHUS WIIH OXJIAXKICHHS.

[TpoBepka runoTes3sl TMHEHHOW 3aBUCHMOCTH JIJTMHBI CTOJIOWKA Y)KHJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HabOnmtonenne wW3MEHEHUS BHYTPEHHEH SHEPruM Tejla B PE3yJbTaTe
Temonepeaauu U padoThl BHEITHUX CHII.

HccnenoBanune sBIEHUS TEMI0OOMEHA TIPH CMEIIMBAHUM XOJOAHOW W
ropsY€eu BOJBI.

OnpeneneHue  KOJAMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJIOW  MpH
TEMJI000MEHE C HArpeThiM METAINTMYECKUM LIMJIUHIPOM.

Onpenenenue yaeabHONH TETIOEMKOCTH BEILIECTBRA.

Hccnenosanue npoliiecca uCNapeHus.

OnpeneneHue OTHOCUTENBHON BIQXHOCTH BO3AYyXa.

Onpenenenue yaenbHON TEMIOTH TIJIaBACHUS JIbJA.

Pa3znen 7. JjekTpuyecKkrue U MATHUTHDIE SIBJICHHS.

Onextpuzanus Ten. J[Ba pojaa 37eKTpUYECKHX 3apsaaoB. B3ammoneicTeue
3apsokeHHBIX  Ten.  3akoH KysioHa (3aBHCUMOCTH  CHIJIBI  B3aUMOJCHCTBHA
3apSKCHHBIX TEJ OT BEJIMYMHBI 3aPSAA0B U PACCTOSIHUS MEKIY TEJIaMH).



DnexkTpuueckoe mosie. HanpskEHHOCTH 3JIEKTpUUECKOro mnojsA. [lpuHioun
CYNEPIIO3HIIMN NICKTPUUCCKUX T0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snaeKTpHUECKHX 3apal0B. DJIEMEHTAPHBIA SJEKTPUUECCKUN 3apsii.
Crpoenne aroma. [IpoBogHWKM W AWBJICKTPUKH. 3aKOH  COXPaHEHUA
AJICKTPUYECKOTO 3aps/a.

OJNIEKTPUYECKAH TOK. YCJIOBUS CYIIECTBOBAHUA SJECKTPUUECKOTO TOKA.
WM CTOYHMKH TMOCTOSHHOro ToKa. JISHCTBHS SJIEKTPUUECKOTO TOKa (TETUIOBOE,
XMMHYECKOE, MarHUTHOE). DJIEKTPUUECKHUHA TOK B JKAJIKOCTSAX M Tra3ax.

Onektpuueckasd 1enb. Cuna  Toka.  DJNEKTPUYECKOE  HAMPSHKEHUE.
ComnpoTHuBjieHHE MPOBOJHUKA. YEIbHOE COMPOTUBJICHUE BelllecTBA. 3akoH Oma
Il ydactka 1iend. IlociegoBaTenbHOE W MAPAUICNIBHOE  COSIMHEHHUE
MPOBOIHUKOB.

PaGota u MOIIHOCTH HIEKTPUUECKOrO ToOKa. 3akoH J[koymsa—JIenma.
DJIEKTPUYECKUE LICTIH U TTIOTPEOUTENH 3JIEKTPUUECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTosiHHble ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnautHoe nosie. MarautHoe nosie 3eMJid U €ro 3Ha4eHUe AJIs KU3HU Ha 3eMJie.
OneiT  Opcrena. MarHuTHoe Toje  SJEKTPUUECKOTO Toka. lIpumeHeHue
3JICKTPOMArHUTOB B TeXHUKE. J[eHiCTBHE MArHUTHOTO MOJIs HA MPOBOJHUK C TOKOM.
DneKkTpoaBUraTesib TOCTOSSHHOTO Toka. Vcmofib30BaHHWE 3IEKTpOABUTaTENEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnwiTel @apaned. SABnaeHue siekTpoMariuTHol uHaykuun. [Ipasuno Jlenna.
DrnekTporeHeparop. Crnoco0b1 MOJyYSHUS AIEKTPUUECKOM SHEPIHH.
DNEKTPOCTAHLINKN Ha BO3OOHOBJIAEMbIX UCTOYHUKAX SHEPIUU.

Hemoncmpayuu.

DrexTpr3anus Te.
JIBa poja >ME€KTPUUECKUX 3aPSAJ0B U B3aUMOJICHCTBUE 3aPAKECHHBIX TEI.
Y CTpoNCTBO M ICHUCTBHE 3JIEKTPOCKOMA.
DNEKTPOCTaTUUECKAA UHAYKIIHA.
3aKOH COXPAHECHUS ANEKTPUUYECKUX 3apAI0B.
ITpoBOAHUKYN U AUAICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MO,
HcTouHnKM TOCTOSTHHOTO TOKA.
JIeHCTBUA SIIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKU I TOK B KUJIKOCTH.
. ['a30BbIl pazpan.
. I3mepenune cuibpl TOKa aMIepMeETPOM.
. I3mepeHue 31eKTpUueCcKOro Hanpsa>KeHUs: BOJIbTMETPOM.
. Peoctar u marazuH CONpOTUBIICHUH.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3aumoeicTBrUE MOCTOSHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTHU PA3EICHUA MOOCOB MAarHUTA.
MoaenupoBaHuE MarHUTHBIX MOJIEH MOCTOAHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarHutHOE noje Toka. DJIEKTPOMArHmT.

JleficTBHEe MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
DNEKTPOABUIaTENb NOCTOSHHOIO TOKA.

Hccnenosanue sABICHUS 3JICKTPOMArHUTHOW UHYKIIHH.

OmneiTel ®apajes.

3aBUCHMOCTh HAMpPABJICHUS MHAYKIMOHHOTO TOKa OT YCIIOBHH €ro
BO3HUKHOBEHHUA.

DNEKTPOreHepaTop MOCTOAHHOIO TOKA.

JlabopamopHhvie padbomol u onvimol.

1
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO HSJICKTPU3ALMK  TEJl UHAYKIHEH U TpH
COTIPUKOCHOBEHUH.

UccnenoBanmne JeHCTBUSA 9SICKTPUUECKOTO MO HA MPOBOJHHUKH U
JTUDJICKTPUKH.

CoOopka u npoBepka pabOThl IEKTPUUECCKOHN LIEMU MOCTOSHHOTO TOKA.
H3mepenne u peryImpoBaHne CHJTBI TOKA.

H3mepenne u peryImpoBaHue HAMTPSIKEHUS.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO UYEPE3 PE3UCTOP, OT
COTIPOTHRJICHHS PE3UCTOPA U HATIPSHKCHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOTITHE 3aBUCUMOCTD ANIEKTPHUYECKOTO
COTIPOTHRJICHUS TPOBOAHWKA OT €r0 JUIMHBI, TUIOMIAJAHM IMONEPEUHOTO
CCUCHHS M MaTepraJa.

[IpoBepka mpaBwWijia CIIOXKECHUS HAMPSKEHUW TPU  TOCIEIOBATSIIBHOM
COCTMHCHHH JIBYX PE3WCTOPOB.

[IpoBepka mpaBwia IS CHJIBI TOKAa TPH MapPALICTBbHOM COCIUHECHUU
PE3UCTOPOB.

Onpenenenue padoThl 3AEKTPUUYECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.
Onpenenenrue MOIMHOCTH  AIEKTPUUYECKOTO TOKA, BBIACIICMOM Ha
pe3ucTope.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO YEPE3 JIAMITOYKY, OT
HANPsKEHUS HA HEH.

Onpenenenue K111 Harpesarens.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHS TTIOCTOSTHHBIX MAarHATOB.
N3yduenne MarHUTHOTO TIONS  TMOCTOSTHHBIX ~ MAarHWTOB TPH  HX
00BbETUHECHUH 1 PA3ACIICHUM.

HccnenoBanme neCTBUSA SIIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.



17. ONbITHI, JAEMOHCTPUPYIOIIHE 3AaBUCUMOCTb CHJIBI  B3aUMOJIECHCTBUA
KaTYIIKKM ¢ TOKOM M MarHuTa OT CWJIbl TOKAa M HAMNpaBJICHUS TOKa B
KaTYIIKE.

18. 3ydenue neHCTBUS MAarHUTHOTO MOJIS1 HA MPOBOAHUK C TOKOM.

19. KoHCTpyHpOBaHUE M N3y4eHHE padOThl HJIEKTPOABUTATENA.

20. U3mepenne K11/] a3nekTpoaBUrarebHOW yCTaHOBKH.

21. ONBITBl MO UCCACJOBAHUIO SABJICHUA HJICKTPOMArHUTHOM WHIYKIMU:
UCCIIEIOBAHUE HW3MEHEHUH 3HAUEHWS] U HaANpaBjI€HUA WHAYKIHMOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexanuueckue siBJI€HUsI.

Mexanuueckoe JnBHkeHME. MarepuanbHas Touka. Cucrema OTCuéra.
OTHOCUTENILHOCTh MEXAHMUECKOTO JABUIKECHHS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBkeHue. HepaBHOMeEpHOE npsAMoJIMHEHOE NBH)kKeHUE. CpenHsisi U MITHOBEHHas
CKOPOCTb T€J1a TPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsAMOJIMHEHHOe JaBukeHue. (CBoOomHOE
naaenue. OneiThl [Nanunes.

PaBHOMepHOE NBHXKEHHME MO OKpY:KHOCTU. [lepuon u uvactora oOpaieHus.
JluneliHas u yrioBas CKOPOCTH. LIeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepseiii 3akoH HeroTona. Bropoii 3akon HerotoHa. Tperuii 3akon Herotona.
IlpuHumn cynepno3uiuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cuiia TPEHUA CKOJIb)KECHMS, cuia
TPEHUA MOKOS, APYTUE BUJIbI TPCHUSL.

Cuna TAXKECTH M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOPEHME CBOOOIHOIO
naneHusa. Jswxkenue miaaneT Bokpyr Comnna. IlepBasg kocMmuueckas CKOPOCTb.
HesecoMoOCTh B Ieperpys3ku.

PaBHOBecue maTtepuanbHOl TOuku. AOCONIOTHO TBEPAOE Teno. PaBHoBecue
TBEPOTO TEJA C 3aKPEIUIEHHON OChIO BpaieHus. MoMeHT cuibl. LIeHTp TsokecTH.

Nmnynec Tena. M3MeHeHue ummnyiabca. UMnynbe cuibl. 3aKOH COXpaHEHUsA
uMIyJeca. PeakTuBHOE ABUXKEHUE.

Mexanuueckas paboTa U MOIIHOCTh. PaboTa Ccuil TSKECTH, YOPYrocTH,
TpeHusa. CBsA3b 3HEPruu U padoThl. [loTeHIHANIbHAS SHEPrus Teja, NOAHATOrO Hall
MOBEPXHOCTHIO 3eMJIU. [loTeHIIMANIbHAS SHEPTUS CXKATOU NpysKuHbl. KuHeTHUYECKas
sHeprus. TeopeMa O KHHETHUECKON 3HEPruM. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUHU.

Hemoncmpauuu.

1. HaOmtonenune MexaHUYECKOro JBHXKCHUS T€Ja OTHOCUTEIBHO PA3HBIX TEI

OTCU€TA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHne nyTell W TPACKTOpPUN ABMIKECHHS OJIHOTO W TOrO JK€ Teja
OTHOCHUTENBHO PA3HbIX TEN OTCUETA.

H3mepeHre ckopoCTH U YCKOPEHHUS NPSIMOJIMHEHHOTO IBUXKCHUA.
Hccnenosanmne npu3HaKoB PAaBHOYCKOPEHHOTO IBUKEHUA.

Habmtonenue ABMIKEHHS TeNa MO OKPYKHOCTH.

Habntonenne MexaHuuecKuX sIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PABHOMEPHOM H  YCKOPEHHOM  JBUXKEHUH
OTHOCHUTEIHHO KaOMHETa (PHU3HUKH.

3aBUCHMOCTh YCKOPEHHS Tejia OT MacChl Tella U JEHCTBYIOIICH Ha HEro
CHJIBI.

Habnronenune paBeHCcTBa CHIT TPU B3aUMOJEHCTBUN TEN.

H3meHeHue Beca Tea NPy YCKOPEHHOM JBUKCHHH,

[Tepenaua ummysbca Mpu B3auMOJEHCTBUM TEIN.

[TpeoOpazoBanHus SHEPTUM MPU B3AUMOJACHCTBUU TEI.

CoxpaHeHre UMMyJibca MPU HEYNPYTOM B3aUMOICHCTBUMU.

CoxpaHeHue uMnyJibca npu ad0COMIOTHO YIIPYTrOM B3aUMOJICHCTBUU.
Habntonenue peak TMBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHUUECKOM SHEPrUur MpHU CBOOOIHOM A/ ICHUM.
CoxpaHeHrue MEXaHUUECKON SHEPTUU NTPU ABUKEHUH TeJIa MO/ AICHCTBUEM
TIPYKUHBI.

JlabopamopHhyvie padbomol u onvimol.

1.

KoHcTpympoBanve TpakTa Ui pasroHa W JAIBHEHUIIIETO PaBHOMEPHOTO
JBVOKEHUS TTAPUKA WITA TEICKKH.

Onpenenenne cpemHed CKOPOCTH CKOJBKEHUS OpycKa WA JBHKCHUS
LIAPUKA 110 HAKIIOHHOM TIOCKOCTH.

Onpenenenne yCKOPEHHS Tela MPH PAaBHOYCKOPCHHOM JIBHOKCHHUH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanmne 3aBUCHMOCTH MYTH OT BPEMEHH TPH PAaBHOYCKOPECHHOM
JIBVO>KEHHUH 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka THIOTE3BI: €CIA TP PABHOYCKOPEHHOM JBIXKCHUU 0€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCATCA KakK pPsAJ HEUYETHBIX YUCET, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPDEMECHH OJTHHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJBXKEHUS OT  CHJIBI
HOPMAaJTLHOTO JaBJICHUS.

Onpenencaue koddhdummeHTa TPEHUS CKOJTbKESHHUS.

OnpeneneHue KECTKOCTH MPYIKUHEIL.

Omnpenenenue paboOTHl CUJIBI TPEHHS TPA PAaBHOMEPHOM JBMXKCHHM Teja
10 TOPU30HTAJIEHON TTOBEPXHOCTH.



10. Onpenenenue padOThl CWIbI YOPYrOCTA TPH TNOABEME Tpy3a C
UCIOIb30BAaHUEM HEMOJIBUKHOTO U MOABUKHOIO OJIOKOB.

11. I3ydeHue 3aKk0HA COXPAHECHUS SHEPTHH.

Pazaen 9. Mexanudeckue Kojie0aHUS U BOJIHBI.

KonebarensHoe amkenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHMM: EPHOI,
4acToTa, aMIUIUTYa. MareMaTHYecKuil U NpY>KUHHbIA MasTHUKU. [IpeBpaiiieHue
SHEPIUM NPH KOJIEOATEIILHOM JIBUKEHUHU.

3aryxaromue  kojieOanus.  BeiHykneHHbie — kojeOanus.  Pe3oHaHC.
Mexannueckue BojHbl. (CBolMcTBa MexaHuWueckux BoJiH. [IpoaonbHbie U
nonepeuHsle  BOJIHBI. JIIMHA BOJMHBI M CKOPOCTh €€ PacmpoOCTPAHCHMUS.
MexaHuueCcKUe BOJHBI B TBEPJIOM TeEJE, CEHCMUUECKUE BOJTHBI.

3Byk. ['poMkocTh 3Byka W BhicoTa TOHA. OTpakenme 3Byka. UH(pasByk u
VJIbTPa3BYK.

Hemoncmpauuu.

1. HaGmronenwe konebGaHMii TeNl TOJ ACHCTBHEM CHJIBI TSIKECTH W CHIIBI
YOPYroCTH.

Habmtonenue konebanuii rpy3a Ha HUTH U HA MPYKUHE.

Habntonenue BbIHYXACHHBIX KOJIEOAHUH U pe30HAHCA.

PacnipocTpanenne mpoaoapHBIX U TIOTIEPEYHBIX BOJIH (HA MOJICITH).

Habntonenne 3aBUCMMOCTH BBICOTHI 3BYKA OT YACTOTHI.

. AKYCTHUYECKUH PE30HAHC.

Haﬁopamopubte pabomul u onvimeol.

1. OmnpeneneHue YacTOThl M NEpUoAa KojeOaHWM MaTeMaTUYECKOro
MasITHUKA.

2. OnpenenieHre 4acTOThl U IEPHOAA KoJIeOaHUH MPYKUHHOTO MAsSTHHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH MEPUOJA KOJICOAHUN MOJBEIICHHOTO K HUTH
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rpy3a OT JAJTUHBI HATH.
4. Hccnenopanue 3aBUCUMOCTH TeprUo/1a KojaeOaHuH NPYKMHHOTO MasTHHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBUCUMOCTH MEPHUOJA KOJEOAHUN Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacCHl Tpy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBHUCHMOCTh Tepuoda  KojeOaHwmid
MPY>KUHHOTO MAsATHHAKA OT MACChI TPy3a M )KECTKOCTH MPYKAHBI.
7. W3mepenue yckopeHus cBOOOAHOTO MAICHHAS.
Pasaen 10. DnekTpoMarHuTHOE MoJIe U YJIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  ToJie.  OJIEKTpOMarHuTHele  BomHBL.  (CBOMCTBA
3JIEKTPOMAarHuTHhIX BOJIH. [llkama smekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.



DnekTpoMaruuTHaa mpupoaa ceera. CKopocTh cBeTta. BonHOBBIE CBOKCTBa
CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIEC CBOWMCTBA CBETA.

JlabopamopHusie padbomot u onvimeol.

1. I/IsyquI/Ie CBOMCTB SJICKTPOMAIrHUTHBIX BOJIH ¢ IIOMOIIBIO MOOUWJIBHOTO

tenedoHa.
Pa3zgen 11. CBeTroBble sIBJIEHUS.
JlyueBas  momenp  cBeta.  McTOouHMKH — CBeTa. [IpAmonunennoe

pacnpoctpaneHue ceta. 3atmenus Connua u JIlynsl. OtpaskeHue cseta. [lnockoe
3epKajio. 3aKOH OTPAKCHUS CBETA.

[Tpenomnenue cBera. 3akoH mnpesomycHus cBeta. [lonHOe BHYTpeHHee
oTpaxkeHHe cBeTa. Vcnoyib30BaHWE MOJHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm nyueii B JuH3ze. Onruueckas cucrema (oroammapara,
MUKpOCKONA M Tejeckona. [Jila3 Kak oOnTuyeckas cucTeMa. biIu3opykocTs u
JATbHO30PKOCTb.

Paznoxenune Oemoro ceera B cmektp. Oneitel HetoToHa. Croxenue
CIIEKTPAJIbHBIX [[BETOB. J[Mcniepcus ceeTa.

Hemoncmpauuu.

[IpAMoNMHEHHOE paCIPOCTPAHECHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n3o0pakeHni B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue cBeTa.

Ontudeckuii CBETOBO/I.

Xoj nyuer B coOuparoIiei JTuH3e.

X0/ JIy4yed B PACCECHUBAIOIICH JINH3E.

[Tonyuenne n300pakeHUHN € TOMOILBIO JTUH3.

[TpuHnmn peicTBus doToanmapaTa, MUKPOCKOIIA B TEJIECKONA.

10. Moaens riasa.

11. Paznoxxenue 0eoro cBeTa B CEKTP.

12. [Tonydenue 6€IOro CBETA MPH CJIOKEHUM CBETA PA3HBIX LIBETOB.

Jlabopamophsie pabomst u onvimol.

1. HMccmemoBaHue 3aBHCHMMOCTH yIJIa OTPa)XEHUs CBETOBOIO Jyda OT yria
naJCHUs.

2. M3ydeHue xapakTepUCTHK M300paKEHUS MPEAMETA B IIOCKOM 3€pKaJIe.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMJIEHHS CBETOBOTO JIy4ya OT yIjla
MaICHUS HA TPAHUIE «BO3yX—CTEKIION.
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4. Tlonyuenne n3o0pakxeHH# ¢ MOMOIIBIO COOUPAIOIEH JTMH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUAA W ONMTHYECCKON CHITBI COOMparoten
JIUH3HI.

6. OnBITHI MO PA3JI0XKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHATHIO 1IBETA MPEAMETOB MPU WX HAOIIOJCHUH 4Yepe3
I[BETOBBIC (DHITHTPHI.

Pasnen 12. KBanToBbIe BJICHHS.

Omeitel Pe3epdopaa u mmanerapHas Mojaenb aroma. Moaens atoma bopa.
Hcnyckanve u noryiomeHne ceeta aromoM. KBaHThl. JInHeHdaTeie CIEKTPHI.

PagnoaktuBHOCTH. Anb(ha-, O¢Ta- U raMmma-u3ayuceHus. CTpoeHHE aTOMHOTO
aapa. HyknoHHas wmozens aromHoro sapa. HMszoromel.  PaamoakTtuBHBIE
npesparienus. [lepuon nmonypacmnaaa aTOMHbIX SAEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOrO M MACCOBOIO YHUCEI.
OHeprus cBsA3M aTOMHBIX Anaep. CBsA3b Macchl W 3Hepruu. Peakuuu cuHTE3a U
neneHus saep. Mcrounnku sHeprun CoJiHIa v 3BE3/1.

Snepnas sHepretuka. JleMCTBUA pPagMOAKTUBHBIX W3JIYUYEHUH HA >KUBBIC
OpPTaHU3MBI.

Hemoncmpayuu.

1. CHoekTpbl U3TYYEHUS U MOTJIOMIEHHUS.

2. CrexTphl pa3InyHbIX ra30B.

3. CmexTtp BOAOPOAA.

4. HabGmonaeHwue TpekoB B Kamepe BuibcoHna.

5. PaboTa cuéTumka HOHU3UPYIOIIUX U3TyUYECHUH.

6. Perucrpaiius nznyueHuss NpUpPOJHbIX MUHEPAJIOB U MPOAYKTOB.

JlabopamopHhuvie pabomol u onvimol.

1. HaGnromeHue CIUIONIHBIX U JUHEHYATHIX CIIEKTPOB U3TyUCHHA.

2. HMccnenoBanue TPEKOB: M3MEPEHME SHEPrUM YaCTHIbl MO TOPMO3HOMY

nyTtH (o dotorpadusam).

3. M3mepenne pagnoakTUBHOTO (poHa.

IHoBTOpHTEILHO0-00001IAKOIMI MOTYJTb.

[ToBTOpHUTEIEHO--0000MIAIOIIMH MOAYIb MPEIHA3HAUCH JJISI CUCTEMATU3ALIUU
u  0o0O0OmEeHUsT MPEIAMETHOTO  COAEPXKAHWUS W OMNbiTa  JEATEIbHOCTH,
IPUOOPETEHHOrO MPU U3YUYCHUH BCETO Kypca (PHU3HMKH, a TAKXKE JJIA MOATOTOBKH K
OCHOBHOMY TOCYAQpPCTBEHHOMY OJK3aMeHy TI0 u3uKe i1  OO0YyJaronmxcs,
BBIOPABIIKX 3TOT YUCOHBIH MpPEIMET.

[Tpu m3ydeHNU MTAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NEATECIIbHOCTH, Ha OCHOBE KOTOPBIX OOECMEUUBAETCA JAOCTUKECHUE MPEAMETHBIX U
METAMPEJAMETHBIX  IJIAHUPYEMBIX  PE3yNbTaToOB  OOydeHHs, (OPMHPYETCS
€CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJOB HCCJICIOBAHHMS



ABJICHUA NPHUPOABI M TEXHUKH, OBJIAJICHUE YMEHUAMH OOBICHATH (PU3MUECKHC
ABJICHHS, TPUMEHAS MOJIYYEHHBIE 3HAHWSA, PEWAaTh 3a0a4yd, B TOM YHCIIE
KQUECTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.
[IprHIMNKMATBHO NEATENBHOCTHBIA XapakTep AAHHOTO pasjeia peaau3yercs
32 C4€T TOro, 4ro oO0ydyaroluecs BHITIONHAIOT 3a7aHusi, B KOTOPHIX WM
MpeJIaraeTes:
HAa OCHOBE TIOJIYYEHHbIX 3HAHWHA pacno3HaBaTh M HAYYHO OOBICHATH
(mzrdeckue SBICHUS B OKPYIKAIOMICH TPUPOIE U TIOBCEAHEBHOM JKU3HH,
HCITIOJT30BATh HAYYHBIC METOMBI UCCACA0OBAHUS (PU3UUECKHUX SBICHUH, B TOM
YHUCIIE IJ19 TPOBEPKH TUMOTE3 U MOJYUYECHHS TEOPETHUECCKUX BBIBOJIOB;
OOBACHATHh HAyYHBIE OCHOBBI Ham0OJie€ BAXKHBIX JOCTHKEHUW COBPEMEHHBIX
TEXHOJIOTHH, HAIIPUMEP, MPAKTUYECKOTO UCIIOJIBb30BAHUS PA3JIMYHBIX UCTOUYHUKOB
SHEPTrMU Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHUS BCEX M3BECTHBIX BHOB
SHEPIUH.



IVIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI IMPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOT' O OBLIEI'O ObPA30OBAHUA

Nzyuenune ¢puzmkn Ha ypoBHE OCHOBHOTO OOIETO 00pa30BAaHUA HAMPABJICHO
Ha TOCTV)KCHHUE JIMYHOCTHBIX, METATTPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YIABTATOB.
B pesyabrare n3yueHus GU3NKHA HA YPOBHE OCHOBHOTO 00MIEro oOpa3oBaHHs

y oOyudarorierocs OyayT copMHPOBAHBI CIICAYIOMIHE JTUYHOCTHBIC PE3YJIbTAThl B
YaCTH:

1) naTpuoTHYECKOr0 BOCIUTAHUS:
— TPOSIBJICHUE MHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCUICKOM
(pm3rUecKol HAayKH,
— IICHHOCTHOE OTHOITNICHHUE K TOCTHIKECHUSAM POCCHICKHX YUEHBIX --(DU3UKOB;

2) rpaaaHCKOro v IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSI:
— TOTOBHOCTh K aKTMBHOMY YUYaCTHIO B OOCYXJCHUH OOIIECTBEHHO 3HAYMMBbIX H
ATUYECKUX MTPOOJEM, CBSI3aHHBIX C MPAKTHUCCKUM MPUMEHEHUEM IOCTHKCHHUI
drzukm;
— OCO3HAHHME BAXHOCTH MOPAIbHO--3TUYECKUX TMPUHLUUMNOB B ACATEIbHOCTH
YUYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHUS:
— BOCIIPUATHE OSCTETUUYCCKAX KaueCcTB (PU3MUECKONW HayKW: €€ TapMOHUYHOTO
MOCTPOCHM S, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT' 0 NTO3HAHUSA:
— OCO3HAHME TIEHHOCTH (DU3NUECCKOW HAYKW KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS
MUPA, OCHOBBI PA3BUTHUA TEXHOJIOTUN, BAKHEHIIIECH COCTABJISIIONICH KYIbTYPBI,
— Ppa3BUTHE HAyYHOW JIFOOO3HATEIBHOCTH, HWHTEpPECAa K HCCIEI0BATEIbCKOMN
NEATEIILHOCTH,

S) ¢opmupoBaHus  KYJbLTYPbl 3A0pPOBbSI M 3MOLHOHAJLHOIO

0J1aronoJryuust:
— OCO3HaHHME [IEHHOCTH 0€30macHOro o00pa3a KU3HHM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAKHOCTU MpaBui O€30MaCHOrO IMOBEJICHUS Ha
TPAHCIOPTE, HA JOPOrax, C JJICKTPUUECKUM U TEIUIOBBIM OOOPY/JIOBAHUEM B
JIOMAITHUX YCIIOBHUSIX;
— ¢(OpMHUPOBAHHOCTH HaBBIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OIMIHUOKY U
TaKOro )K€ MmpaBa y APYyroro 4ejioBeKa;

6) TPyAOBOr0 BOCIIUTAHMS:
— HHTEPEC K MIPAKTHIECCKOMY H3yUEHHUIO MPOGECCHi, CBA3AHHBIX C (PU3HKOIA,



— QaKTMBHOE YYacTHE€ B PCIICHUM NPAKTUYECKHX 3aaad (B paMKaxX CEMbH,
o0pa3oBaTelbHON OpraHu3ali, Topoja, Kpas) TEXHOJOTHYECKON M COILMaIbHOM
HAIMPaBIICHHOCTH, TPEOYIOIIMX B TOM YHCJIE U (PH3NUCCKUX 3HAHMUIA,
7) IKOJIOTrHYECKOro BOCIIUTAHMSI:
— OpHCHTANNA Ha MPUMEHEHNE (PU3NUECKUX 3HAHUM [T PELICHU 3a1a4 B 00J1aCTH
OKPYJKAIOIIEH Cpenabl, IUIAHUPOBAHUS MOCTYNMKOB M OUCHKH HMX BO3MOKHBIX
MOCJIEACTBUI TS OKPYIKAIOLIEN CPEbI,
— OCO3HaHHWE TI00ABHOTO XapakTepa JKOJIOTHUCCKHUX TPOoOJIeM W MyTeH HuX
pELICHUS,
8) aganTanum K M3MEHSIIOIIMMCS YCJOBHSIM COIHAJBHONW H MPHPOTHOM
cpeabl:
— MOTPEOHOCTh BO B3aUMOJICUCTBUHN ITPH BHIMOJIHCHUH MCCIICAOBAHUM U MPOSKTOB
(hm3uUecKOl HAMPaBACHHOCTH, OTKPBITOCTD OMbBITY M 3HAHUSAM JPYTHX;
— IOBBILIEHWE YPOBHA CBOE€M  KOMIIETEHTHOCTH 4Ye€pe3  MPAKTHYECKYIO
JNEATENBHOCTB,
— noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHIA, B TOM 4YHclie (OPMYTHPOBAThH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3HUECKHX OOBEKTaX M SIBJICHUSIX;
— oco3HaHuEe ACHHUITUTOB COOCTBEHHBIX 3HAHMN W KOMIIETEHTHOCTEH B 00JIacTH
drzukm;
— MJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3MUECKAX 3HAHMIA,
— CTPEMJICHME aHAJIW3MPOBATH M BBIABIATH B3aUMOCBA3U MPUPOJbI, O0IIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCMOJIb30BAHHEM (PH3NUSCKUX 3HAHMIA,
— OLEHKA CBOMX JIEMCTBUM € YYETOM BJHSHHSA HA OKPYJKAOIIYK Cpeay,
BO3MOKHBIX TJI00AJIbHbBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesyapTaTte ocCBOCHHMS mpOrpaMMmbl MO (HU3MKE HA YPOBHE OCHOBHOIO
o01ero oOpa3zoBanus y oOyuaromierocst Oyayt copMUpoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKITIOUAIONINAC MO3HABATEIbHBIC YHUBEPCAIBHBIC YUEeOHbIEC TCHCTBHS,
KOMMYHUKATHBHbIE  YHHMBEpPCAJbHbIE  YUY€OHBIE  JCHCTBUS,  PETYJISTUBHBIC
YHUBEPCAJIbHBIC YUCOHBIC TCHCTBUA.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHS
baszoBble Jjornyeckue AeicTBUSA:
e BBIABIATh W XAPaKTEPU30BATh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(sIBJICHUH );

e YCTAHABJIMBATH CYIISCTBCHHBIN NMPHU3HAK KIaCCU(PUKAIIMKM, OCHOBAHMS IS

0000IIEHNA U CPABHEHUA,

e BBISABIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHMS B PACCMATPHBAEMBIX (DaKTax,

JAHHBIX B HAOMOACHHUAX, OTHOCSIIHUXCA K (PU3HUESCKUM SBIICHHUSIM,



BBISBJISITh MPHYUHHO-CJICJICTBEHHBIE CBS3M TPU HM3YYEHUH (DUIMUECKHX
SBJICHUI W MPOIIECCOB, JIEIaTh BHIBOJIBI ¢ MCIIOJIb30BAHUEM J€IyKTUBHBIX
U MHIYKTUBHBIX YMO3AKIIOUCHHUM, BBIJIBHIaTh THITOTE3bl O B3AUMOCBS3AX
(bM3UYCCKHUX BEIIMYHH,

CaMOCTOSITEJTLHO BBIOWPATh CrOCO0 perneHns y4eOHON (u3HUecKoi
3aaun (CpaBHCHHE HECKOJIbKMX BAPHAHTOB PELICHHS, BLIOOp HamOoIiee
MOIXOMAIETO ¢ YYETOM CAMOCTOSTEIBHO BBIICIEHHBIX KPUTEPHUER ).

ba3oBble Hcciie10BaTE/IbCKHE NEHCTBUS

MCIOIb30BaTh BOMPOCHI KAK MCCJICA0BATEIbCKAM HHCTPYMEHT MO3HAHMS,
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABJCHHOMY IUIAHY OIbIT, HECIOKHBIN
(pv3UUecKuii  AKCTIEPUMEHT, HEOOBIIOE HCCACAOBaHHE (DU3HUSCKOIO
ABJICHUS,

OLICHMBATh HA MPUMEHUMOCTh W  JOCTOBEPHOCTh HWH(pOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCJICIOBAHMS WIIH SKCIIEPUMEHTA,;

CaMOCTOATEILHO (pOPMYTHPOBATH OOOOINEHN U BBIBOJBI IO PE3yIbTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIbITA, UCCIIETIOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE  JlajibHEMIlIee  pa3BUTHEC  (PHU3HUCCKUX
MPOLIECCOB, a TAKXKE BBIJBUTATh MPEANOI0XKEHUS 00 X Pa3BUTHH B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

PaboTa ¢ undopmanmeii:

MPUMEHSATH PA3TUUYHBIE METO/BI, MHCTPYMEHTHI U 3alpOChl MPU MTOKUCKE U
otbope wH(pOPMAIMA WA JAHHBIX ¢ YYETOM UPEII0KEHHOM yueOHOM
(bu3udecKol 3a0a9H;

aHATM3UPOBATh, CHCTEMATH3UPOBATh U WHTECPIPETHPOBATH UH(POPMAIHIO
Pa3TUYHBIX BUJOB W ()OPM TIPEACTABIICHHUS,

CaMOCTOATEILHO  BBHIOMPATh ONTUMANBHYIO (OPMY MpPEACTaBICHUS
uHOpMAIM W WUTIOCTPUPOBATH PEITAEMBIC 33JaYd  HECIOKHBIMH
CXEMaMH, TharpaMMamMu, HHOU rpauKoi M MX KOMOHHAIUSIMH.

KoMMyHUKAaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiicCTBUS:

B XOJI¢ OOCYXKJeHHs y4eOHOro Marepualia, pe3yJbTaToB JadOpPaTOPHBIX
paboT W MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI H
BHICKA3bIBaTh HJCH, HAIEJICHHBIC HA PEIICHUE 33aJaYd U NOAJACP KaHHe
0J1ar0XKeIATCIIHHOCTH OOIICHUS,

COTIOCTABJISATh CBOM CYXKIACHUS C CYXICHHSIMH JIPYIHX Y4YaCTHHKOB
Jajaora, oOHAPYKHUBATh PA3IMUNE U CXOJICTBO MO3HUIIHIA,

BBIPakaTh CBOIO TOUKY 3PCHUS B YCTHBIX M TUCHMEHHBIX TEKCTAX;
MyOJIMYHO MPECTABIATH PE3YJIbTAThl BHIIOJHCHHOTO (PH3UUECKOrO OIMbITA
(9KCTIEPUMEHTA, UCCIICTIOBAHUS, TIPOCKTA);



NOHAMATh W HCMNONb30BaTh  MPEUMYNICCTBA  KOMAHOHOM M
VUHAWBUIYAIbHOM pPadOThl MPH PEUICHUH KOHKPETHON (PM3HUECKOM
poOJIEMBbI;

NPUHAMATh L€ COBMECTHOW NEATEIBHOCTH, OPTaHU30BBIBATh ICHCTBUS
no €€ JAOCTH)KEHUIO: pacnpeAensaTh poJid, OOCYKAaTh TPOLECCH M
pe3yabTaThl COBMECTHOM paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIIOICH;
BBIMOJIHATH CBOIO 4acTb PabOTHI, TOCTUTasi KAYECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HAINpPABJIEHUIO MU KOOPAWHUPYS CBOM [ACHCTBHSA C JAPYTHMH
YICHAMHW KOMaH/IbI,

OLICHMBAaTh KAue€CTBO CBOET0 BKJIaJa B OOLIMH NPOAYKT MO KPHTEPHAM
CaMOCTOATENHHO CPOPMYITHPOBAHHBIM YUACTHHKAMH B3aUMOJICHCTBHS.

>

PeryasiTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE IeHCTBUS
Camoopranuzamnus:

BBISIBJIATH NPOOJIEMBl B )KM3HEHHBIX M YUCOHBIX CHUTYALHAX, TPEOYIOLIUX
JUTSI perieHus (PU3NIeCKUX 3HAHUH;

OPUEHTUPOBATBCA B  PANIMUHBIX  MOAXOAAX TMPUHATHA  PEIICHHM
(MHOUBUAYAIbHOE, TPUHATHE PELICHUS B TPYIIE, MPUHATHE PEIICHUN
TPYTTION ),

CaMOCTOATEIBHO COCTABJIATH AITOPUTM PEIICHUS (HU3HUECKON 3a1a4n HIIH
IJlaHa MCCIENOBaHUSA C YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHPOBATh MpeIaracMble BAPHAHTHI PEIICHUI;
JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 32 PCIIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJILHBI HHTEJLIEKT:

JaBaTh aJI€KBATHYIO OLEHKY CUTYALMH U MpeIararh miaH € n3MEHEHU,
OOBACHATh NPHUYMHBI  JOCTHIKEHUSA  (HEIOCTHIKCHHS)  Pe3yJbTaToB
NEATENBHOCTH, JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY,

BHOCHTb KOPPEKTUBBI B JACATENLHOCTH (B TOM YHCIE B XOJ BBITOJIHEHHUS
(¢u3znyecKoro  MCCIEIOBAHUA WM TPOEKTa) HA OCHOBE  HOBBIX
O0OCTOATENBCTB, HM3MEHUBIIMXCA CUTYallUd, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKILIUX TPYAHOCTEU,

OIICHUBATh COOTBETCTBHE PE3YJIbTATA TIENIA U YCIIOBUSM;

CTaBUTH €05 Ha MECTO APYroro 4ejoBeKa B XOJE CMOPa WU JUCKYCCHUU
Ha HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPECHUS U JIOTUKY JAPYIOro;
MPU3HABATh CBOE TIPABO HA OMIMOKY MPHU PEMICHUH (DPU3UUCCKUX 3aa4 UIIH
B YTBEPKICHUAAX HA HAYYHBIE TEMBI U TAKOE e MPABO JIPYTOTO.



IHPEAMETHBIE PE3YJIbTATDBI

K koHily o0yuenus B 7 Kjacce npeIMETHbIE PE3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOIIAXCS YMEHUH:

UCTIOJIb30BaTh  TMOHATHS. (PU3MYecCkHe W  XUMHUSCKHE  SBJICHHUA,
HaOIIOJICHHE, SKCIICPUMEHT, MOJCIb, THIIOTE3a, CAWHHIBI (PH3NISCKHX
BCJIMUMH, aTOM, MOJIEKYyJia, arperaTHhie COCTOSHUS BemecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBWKCHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, TPIMOJMHEHHOE), TPACKTOPHsA, PaBHOACHCTBYIOMIAS
cwra,  gedopmarus  (ynpyras, — IJIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY b,

paznuuarh saBiaeHUs (auddys3us, TEIIOBOS NBHKEHWE YACTHI] BEIIECTBA,
pPaBHOMEPHOE  JBW)XCHHWE, HEPABHOMEPHOE  JIBIDKCHWE, WHEPIHS,
B3aMMOJICHCTBHUE TEJ, PAaBHOBECHE TBEPABIX TEN C 3aKPEIIEHHOW OCHIO
BpalllcHWs, Tiepelava AaBJICHUS TBEPABIMH TEJIaMH, JKHUIAKOCTIMH M
razamMmu, arMoc)epHOE JaBJCHWE, TUIABAHWE TEJ, TPEBpAICHUS
MEXaHUYECKOW IHEPTrHr) MO OMHUCAHWIO WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBJICHUE,
pacmo3HaBaTh TPOSABIICHUE W3YYCHHBIX (DU3MUECKUX  SABJICHUN B
OKPYXaIOMEM MHPE, B TOM YHCIe (U3UUECKUE SBJICHUA B TPHUPOJE:
NPUMEPBI JIBH)KCHUSA C PA3IMYHBIMH CKOPOCTSAMHU B JKMBOH M HEXHBOU
NPHUPOJIE, NCHCTBHE CHJIBI TPCHHS B TIPUPOJE W TEXHWKE, BIUSHUE
aTMoc(epHOTro NaBjaCHHUS Ha KMBOW OpraHW3M, TUTABaHHWE PhIO, phlYard B
TEJIC YeJIOBEKA, MPH STOM MEPEBOIMTH MPAKTHUSCKYIO 33/1a4y B yU4eOHYIO,
BBIICIIATH CYIIECTBEHHBIC CBOWCTBA (MTPU3HAKH ) (PM3NUECKUX SBJICHHUI;
OTMCHIBATh M3yUEHHBIE CBOMCTBA TEN M (PU3WUCCKUAC SBJICHUSI, UCIOJb3Ys
¢uzuueckne BeaWUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEHSSA CKOPOCTH, CHJIA YIPYTOCTH, CHUJIA TSHIKECTH, BEC
TeNa, Cuia TPEeHWs, JaBieHue (TBEPAOTO Tena, JKUAKOCTH, Trasa),
BBITAJIKUBAIONIAs CHJIA, MEXaHWYEeCKas padoTa, MOIMHOCTh, IUIEUO CHIIBI,
MOMEHT CHJIBI, KOX((PHUIMEHT TMOJE3HOTO JEHCTBUS MEXAHHU3MOB,
KAHETHYECKass W TIOTCHIMAJIbHAS SHEPTHs), MPH OMUCAHHHM IIPABHILHO
TPAKTOBAaTh  (PU3WUCCKHI  CMBIC  HWCHOJIB3YEMbIX  BEJIMYUH, HX
0003HAUEHUSA W CAWHMIB (PU3MUECCKUX BEIUYHMH, HAXOAUTh (DOPMYJIBL,
CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEIMUMHY C JPYTHMH BEIMYHUHAMH,
CTPOWTH I'paHKH H3YUSCHHBIX 3aBUCUMOCTEN (DU3HMUCCKUX BETHUHH,
XapaKTepHU30BaTh CBOWCTBA TeN, (DUBMUECKUE SIBJICHHS K IPOLECCHI,
UCTIOJIb3Ys MpaBHJIa CIIOXKEHUs CHUJl (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBWIO PaBHOBECHS pbhiuara (Oj10Ka),
«30JI0TOC TIPABHJIO» MEXAaHWKH, 3aKOH COXPAHEHHS MEXaHHUCCKOR



3HEPruM, TMpPU 3TOM JAaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3aMKUCHIBATh €r0 MATEMATUYECKOE BHIPAKCHHE,

OOBACHATH (pU3HUECKUE SIBJIICHUS, MPOIIECCH M CBOMCTBA TEJI, B TOM YHCIIE
M B KOHTEKCTE CHUTYyallMid MOPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBIABIIATh PUUUHHO--CJIEACTBEHHbBIE CBSA3U, CTPOUTh O0BsCHCHHE W3 1-2
JIOTHYECKUX IIAroB ¢ onopoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3HMUYCCKHX
ABJICHUH, (PU3UUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH,

pemate pacuérHele 3adayd B 1—2 JeHCTBHSA, WCMHOJB3Yysl 3aKOHBI H
dhopmynbl, CBA3BIBAMOIIME (PU3NUSCKHUE BEIMYMHBI: HA OCHOBE aHaIN3a
YCJIOBHSA 33/1a4M 3alIUChIBATh KPATKOE YCIOBUE, MOACTABIATH (PU3HUSCKHE
BEIMUMHBI B (OPMYJIBI U TPOBOAWTH PACUYEThl, HAXOJUTh CIOPABOYHBIE
JaHHbIe, HEOOXOAUMBIC ISl PEIICHUS 3a7a4, OICHUBATh PEAJTMCTUYHOCTD
NOJTyYEHHOUW (PH3UUECKON BEITHUNHBI,

pacro3HaBaTh MOPOOJEMbI, KOTOPhIE MOJKHO PpEIIUTh MPU MTOMOIIH
(U3HYECKUX METOIOB, B ONTMCAHWH WCCIICIOBAHHUS BBIICIATH MPOBEPSIEMOE
MPEeANnoiIOKEeHUe  (TUMOTE3Y),  pasiudyaTh ®W  HWHTEPIPETHPOBATH
MOJIYYEHHBIH pPe3yJIbTaT, HAXOAUTh OIIMOKU B XOJE ONbITa, JCJIaTh
BBIBOJBI 110 €r0 pe3yJibTaTaMm;

OPOBOAUTH OMBITBL MO HAOMIOMECHWIO (U3WYECKUX SBJCHUN WM
bu3nIecKuX CBOMCTB TEN: dhopmynupoBath NPOBEPSACMBIE
OPEANOJIOKEHUA, COOUPATh YCTAHOBKY M3 MPEIOKEHHOT0 000PY/IOBAHHS,
3aMUChIBATh X0/ OTBITA U (JOPMYITHPOBATH BHIBOIBI,

BBINIOJIHATE MPAMBIC M3MEPEHUS PACCTOSHUS, BPEMEHH, MAaCChl TeNa,
o0béMa, CHJIBI M TEMIEPATyphl C UCHOJB30BAHHEM aHAJOTOBBIX U
upoBeIX TPHOOPOB, 3aAMUCHIBATH TIOKAa3aHWSA MPUOOPOB C  YUETOM
3aIaHHOM a0COJIIOTHOW MOrPEIIHOCTH U3MEPCHMUIA;

NPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PH3UUECKON BETUUHUHBI OT
JPYrOMl C UCHOJb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH MYyTHU
PaBHOMEPHO JBHXKYILIErOCA Tejla OT BPEMEHU JBUIKECHUS Tea, CUJIbI
TPEHHS CKOJIBKEHUS OT Beca TeJla, KauecTBa 00padOTKH MOBEPXHOCTEH TE
U HE3aBHUCUMOCTH CHUJIbl TPEHUA OT IUJIONIAN COMMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTH OT Y/UIMHEHHUS MPYXKUHBI, BHITAIKUBAIOIIEH CHJIBI OT 00bEMA
NOrpyKEHHON YacTH Tejia U OT IJIOTHOCTH XKUIAKOCTH, €€ HE3aBUCUMOCTH
OT [JIOTHOCTH TeJIa, OT IJIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUH
TJIaBaHUS TEJ, YCJIOBUH PaBHOBECHS phiuara W OJIOKOB), Y4acTBOBATh B
MJIAHUPOBAHUM  yUYE€OHOTO HUCCACAOBAHMS, COOUpaTh YCTAHOBKY W
BHITIOJTHATD W3MEPEHUS, CICAYs NPEIOKEHHOMY IUIaHy, (UKCHUPOBATH
PE3YNIBTAThl TOJTYUYEHHOW 3aBUCHMOCTH (PU3MUECKUX BEIUYMH B BHUIC



NPEAI0KEHHBIX TaOauIl U TpaduKoB, AeNaTh BBHIBOABI MO PE3yJIbTaTaM
WCCJICIOBAHNUA,

NMPOBOJUTh KOCBEHHBIE HW3MEPEHUA (PU3UUECCKUX BEIMUYWH (TUIOTHOCTh
BEIIIECTBA KUJAKOCTH M TBEPAOTO TeNa, CHWJA TPEHHUS CKOJIbKEHUS,
JaBJICHUE  BO3JAyXa, BHITAIKWBAIOMAA  CWja, JEHCTBYIOMAsA  Ha
MOTPYKEHHOE B JKUAKOCTh TeIO, KOAXDPUIMEHT TOJIC3HOTO NCHCTBHSA
MPOCTHIX MEXaHW3MOB), CIEAysd TMPEIOKEHHON WHCTPYKIMM: IIPH
BHITIOJTHEHAA HW3MEPCHHUM COOMPATh SKCIICPUMEHTAJBHYIO YCTAaHOBKY H
BBIUHCIIATH 3HAUCHUE HCKOMOW BEJTMUHHBI,

co0JI0AaTh MTPaBUJIa TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1a00paTOpHBIM
000pyaA0BaHUEM,

YKa3bIBaTh MPUHIHWIBI ACHCTBUS TPHOOPOB W TEXHUYECCKUX YCTPOMCTB:
BECHl, TEPMOMETP, JAUHAMOMETP, COOOINAIOIIUECS COCY/bI, OapoMeTp,
phIyar, MOABVKHBIM W HETIOABVKHBIN OJTOK, HAKIIOHHAS TTIOCKOCTH;
XapaKTepu30BaTh TPHUHIMIBI  JEHCTBUA WM3YyYEHHBIX MPUOOPOB U
TEXHUYECCKUX YCTPONCTB C OMOPOM Ha WX OMHCAaHUSA (B TOM 4YHCIIEC:
MOIIATTHAKKA, YCTPOHCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETP, BBICOTOMED, TIOPIITHEBOM HACOC, apEOMETP), HUCTIOIb3Y s 3HAHUS
0 CBOWCTBaX (PU3MUECKHUX SBJICHUA M HEOOXOMUMBIE (PH3UUCCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

NPUBOAWATH  TpUMEPHl  (HAaXomuTh  WHOpPMAIMIO O  NpUMeEpax)
MPAKTUYECKOTO HCIONB30BaHUA (DU3MUECKUX 3HAHWUH B TIOBCEAHEBHOM
YKU3HU 719 oOecrieueHuss 0€30MacHOCTH TPpU 0OpallleHur ¢ IpruOopamMu H
TEXHUYECCKUMHU YCTPOHCTBAMH, COXPAHEHHS 30POBbA H COOIMIOJACHHSA
HOPM 3KOJIOTHYECKOTO TTOBEACHHUS B OKPY KAIOIICH CPEIE;

OCYLIECTBJISITH OTOOP WCTOUYHWKOB WHpopmaimn B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMH W TyTéM CPaBHCHUA PA3MYHBIX WCTOYHUKOB BBIICIATH
uHbOpMAIMIO, KOTOpas SBJISCTCS NPOTHBOPCUMBON WM MOKET OBITh
HEIOCTOBEPHOM,

WCIOJIb30BATh MPH BBHITIOJTHEHUH YUSOHBIX 3aJaHU HAyIHO--MONYJIAPHYIO
aUTEPaTypy  (U3MUYECKOTO  COJMCPKAHWS, CIPABOYHBIE  MaTepUaIbl,
pecypcel cetn MATEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBanus HHPpOPMAITUK U3 OAHOW 3HAKOBOUW CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC KPATKHE MACHMCHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHWUKOB MH(pOpMANHK (HU3NIECKOTO COACPIKAHUSA, B TOM
yuciae nyOnu4HO AeiaTh KpaTKHE COOOIMECHHS O pe3ysibTarax IPOEKTOB
WIM y4eOHBIX WCCIICIOBAHWN, TPH OSTOM TPAMOTHO HCIOJH30BAThH



W3YUYCHHBI TIOHATHUHBIA ammapar Kypca (U3MKH, CONPOBOXKAATH
BBICTYIIJICHUE MPE3EHTALUEH,

MPU BBIMIOJIHEHUM YYEOHBIX MPOEKTOB M HCCIACJOBAHUNW PaCIpPENEATh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMMU 3aJa4aMU,
CJICIUTh 3a BBINIOJIHEHUEM IUIAHA JECWCTBHUM, AaNECKBAaTHO OLEHUBATH
COOCTBEHHbIH  BKJaA B  JACATEIbHOCTh  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJIEMCTBUE, YUUTHIBAS MHEHUE OKPYIKAOIIUX.

K koHity o0yuenus B 8 kjiacce npeIMETHbIE PE3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMIAXCS YMEHUH:

HCIIOIb30BaTh TOHATHS: Macca M pa3MEphbl MOJICKYJI, TEIUIOBOE JBHIKCHHUE
aTOMOB M MOJICKYJI, arperaTHbIC COCTOSHHS BEIIECTBA, KPUCTAJNIMUCCKUE U
aMmopdHBIC Tea, HACHIMICHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXXHOCTH
BO3/yXa, TEeMIIepaTypa, BHYTPCHHSA SHEPIrus, TCIUIOBOM JIBHTaTellb,
AJIEMEHTAPHBIN AICKTPHUCCKHM 3apsl, MIEKTPHUCCKOE TOJIC, TIPOBOTHUKU
U JTUAJICKTPUKH, TIOCTOSHHBIN SJICKTPHYCSCKHNM TOK, MAarHUTHOE TIOJIE;
pa3nuyiaTh ABJICHHUA (TETUIOBOE PACIIMPEHHE W CXKAaTHe, TEIUIomnepenada,
TEIJTIOBOE PaBHOBECHE, CMAUYMBaHWE, KaNUJUIIPHBIC SBJICHHUS, HUCIIApEHHUE,
KOHJICHCAITWs, TUIABJICHUE, KpUCTauHM3ava (OTBEpPACBAHUE), KHUTICHHE,
Teronepeaaya (TeTUTOTIPOBOTHOCTb, KOHBEKIIHS, U3JTyUCHHUC),
3JIEKTpU3aluA TeJl, B3aUMOJACHCTBUE 3apsiioB, ACHCTBUS AJICKTPUUECKOTO
TOKA, KOPOTKO€ 3aMBIKAHHUE, B3aUMOJCWUCTBUEC MArHUTOB, JICHCTBHE
MAarHATHOT'O TTOJISl HA TIPOBOJHHUK C TOKOM, 3JICKTPOMArHUTHAS WHIYKITHS)
0 OIMCAHMIO MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PU3HUECKOE SBIICHHE;,

pacIio3HaBaTh MPOSBICHHE M3YYCHHBIX  (PU3MUECKHX  SBJICHUH B
OKPYXAIOMEM MHPE, B TOM YHCIe (PU3UUCCKHE SBJCHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KANWUIAPHBIC SBJACHUS B OPHPOJE,
KpuCTa/uibl B mpupojae, uziaydueHue CoJHIa, 3aMep3aHue BOJIOEMOB,
MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TYMAHA, UHEA, CHETa, SJICKTPHUSCKHE
SABJICHUS B atMocdepe, dASKTPHYSCTBO JKHUBBIX OPraHU3MOB, MAarHMTHOE
nmosie 3emutH, apelid MOMOCOB, POJb MArHUTHOTO MOJA I JKA3HU Ha
3emiie, MONSPHOE CUSTHUE, TP STOM MEPEBOJIUTh MPAKTHUCCKYIO 33/1a4y B
yueOHYI0, BBIACIATh CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PHU3NUCCKHX
SIBJICHUH,

OTMCHIBATh U3YUCHHBIC CBONCTBA TeJl M (DU3UUECKUE SIBJICHUS, MCIOJIb3YS
(dbuznyecKre BEMUMHBI (TEMIIEpATypa, BHYTPEHHSS YHEPIHSI, KOJTHIECTBO
TEMJIOThl, yJeNbHAs TEIJIOEMKOCTh BEIIECTBA, yACIbHASA TEIJIOTa
NJIABJIEHUS, YJAEJbHAS TEIUIOTAa MapooOpa3oBaHUs, yAEIbHAS TeILIOTa
CrOpaHus TOINIMBA, KOXPQPHUIMEHT MOJE3HOr0 ACHCTBHS TEIJIOBOM



MAILIWHbBI, OTHOCUTEJIbHAA BJIAXHOCTh BO3yXa, J3JCKTPUUCCKUN 3aps,
CUJIa TOKA, SJIEKTPUUECKOE HAMPSHKEHUE, COMPOTUBJICHUE MPOBOIHUKA,
yACIbHOEC  CONPOTUBJICHWE  BEIIECTBA, padoTa U MOIIHOCTh
ICKTPUYECKOTO TOKA), TPH  OMUCAHWUU MPABUJIBHO  TPAKTOBATh
(u3uUecKuii CMBICHT WCTIOIb3YEeMbIX BEJTUYHH, 0003HAUEHUS U CIUHHUIIBI
($u3UUeCKNX BENWUYWH, HAXOMWUTHh (HOPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
$u3nUecKyt0 BENMWYWHY C JAPYTUMH BEJIUYHMHAMHU, CTPOUTH TpaduKu
W3YUYCHHBIX 3aBUCUMOCTEH (PH3NICCKUX BEJTUUNH,

XapaKTeprU30BaTh CBOWCTBA TeN, (DUBHUECKHE SIBJICHHUS W TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHUA MOJIEKYJISIPHO--KUHETHUECKON TeOpUHr
CTPOCHHMS BEILECTBA, MPUHLUIN CYNEPNO3ULIUU MOjieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Jyuis y4acTKa UESIMH, 3aKOH
Jlxoyns—JleHnia, 3aKOH COXPaHEHUS HHEPrUU, MpPH STOM JaBaTh
CJIOBECHYIO (hOPMYJTMPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTeMaTHYSCKOE
BbIPAXKECHUE;

OOBACHATh (PU3MUECKHUE TPOIECCHl W CBOMCTBA TEJI, B TOM YHCIC WU B
KOHTEKCTE CUTYallUd MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBHIABIISTH
OPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 | —2 JIOTHYECKUX
aroB ¢ onopod Ha 1—2 W3y4yEHHBIX CBOMCTBA (PU3HYCCKHUX SIBJICHHUI,
(U3HUECKIX 3aKOHOB WIJTH 3aKOHOMEPHOCTEH;

pewiate pacu€THble 3a7auud B 2—3 JACHCTBUS, HCIOIB3YsA 3aKOHBI W
dbopmynbl, CBA3BIBAIOMIME (PU3NUCCKUE BEIMUMHBI. HA OCHOBE aHAJIW3a
YCJIOBHS 3aJlaud 3aMKChiBaTh KPATKOE YCJIOBHUE, BBIABIIITH HEAOCTATOK
JAHHBIX JUIS PEUIEHWA 3a/layd, BbHIOUpPATh 3aKOHBI H  (POPMYIIHL,
HEOOXOoAuMbIE Uil €€ pElIeHUsA, MPOBOJAUTh PACUYéThl M CPaBHHBATh
MOJIYYCHHOE 3HaUEHNE (PU3UIECCKOM BETMUMHBI C U3BECTHBIMHU JAHHBIMH,
pacno3HaBaTh MOpPOOJEMbI, KOTOPbIE MOXHO PEIIMTh MPH IMOMOIIU
(U3UYECKX METOJOB, WCIIOIB3YS OMHCAHHUE WCC/ICIOBAHUSA, BBHIACIIATH
OPOBEPSIEMOE  MPEAMNOJIOKEHHUE, OLECHUBATh MPaBUJIBHOCTh IOPsSJIKa
NPOBEACHUS UCCIICIOBAHMS, AEJIaTh BHIBOJIbI;

NPOBOAUTH OMBITHI 1O HAOMIOAECHWUIO (PU3UUYSCKUX SIBJICHHH WM
(u3HUeCKUX CBOWCTB TeJ (KANMWIISIPHBIC SBJIICHUSI, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOIiecca OCTHIBAHUS U
HarpeBaHus. OPU M3JIYyYEHWH OT LBETA HU3Iy4Yalomen (MOTJIoNaromiei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHUsSI BOAbl OT TEMIEPATYPhl >KHIKOCTH U
UIOLIAIM €€ TMOBEPXHOCTH, JJICKTPU3auUa TEJI H B3aUMOJICHCTBHE
JICKTPUYECKUX  3aps70B, B3aUMOJECHCTBHE TIOCTOSHHBIX MAarHHTOB,
BU3YAIU3ALUsI MArHUTHBIX TIOJICH NOCTOSHHBIX MAarHUTOB, JCHCTBUSA
MArHUTHOTO MOJsA HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JCKTPOMArHHUTA,



CBOWCTBA 9JICKTPOJBUTATENS  TMOCTOSHHOTO TOKa). (hOPMYJIHPOBATH
MPOBEPSAEMbIE MPEANOI0KEHUA, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000OpyA0BaHUS, OTIMCHIBATH X0 OTIBITA U (DOPMYJTUPOBATH BHIBO/IHI,
BHITIOJIHATHh ~ TMPSAMBIE  W3MEPCHHUS  TEMIEPATypbl, OTHOCHUTEIbHOM
BJIQXHOCTH BO3/yXa, CHJIBI TOKA, HAMPSHKCHHUS C HCIOIb30BAaHUEM
aHAJIOTOBBIX TPHOOPOB M MATYMKOB (DPM3MUECKUX BEJIMYWH, CPABHUBATH
pe3yJbTaThl U3MEPEHM C YUETOM 3aJaHHOM a0COMIOTHON MOTPEITHOCTH;
MIPOBOJUTH UCCIICAOBAHNE 3aBUCUMOCTH OJHOW (DPU3HUECKON BEIIMUMHBI OT
Apyrod ¢  WCHOJB30BAHWEM  TPSAMBIX  HW3MEPEHWI  (3aBHCHMOCTH
COMPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAUM MONEPEYHOTO
CEUEHUA U YACIIbHOTO COMPOTHUBJICHUS BEIIECTBA MMPOBOJAHUKA, CHJIbI TOKA,
UAYIIETO dYepe3 TMPOBOAHWK, OT HANPsHDKCHHWS HAa  MPOBOJHHUKE,
UCCIICIOBAHUE  TOCIEAOBATEIBHOTO W MAPAJIEIbHOTO  COCIUHEHUI
MPOBOJHUKOB). TUIAHUPOBATh HCCIEAOBAHUE, COOMpPATh YCTAHOBKY W
BBITIOJTHATh W3MEPEHUS, CIeAys NPEIOKEHHOMY IUIaHy, (PUKCHUpPOBATH
pPE3yNIbTAaThl TOJYUYCHHONW 3aBUCHMOCTH B BHJAC TaOmWil W TpaduKoB,
JI€NaTh BBIBOJIbI MO PE3YJIbTaTaM MCCJICA0BAHUA,

MPOBOJUTh KOCBEHHBIE W3MEpeHWA (u3ndecknx BenwunH (yAelbHas
TEMJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHWE TMPOBOJAHMKA, padota w
MOTIHOCTh 3JICKTPUUYECKOTO TOKA). TUTAHWUPOBATh HW3MEPEHUs, COOMpPATh
AKCIICPUMEHTAIIFHYIO YCTAHOBKY, CIICAYS MPEIIOKEHHON WHCTPYKIIAA, W
BBIUHCITATH 3HAUCHHUE BEIIMUNHEI,

co0JI0AaTh TPaBUJIa TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1a00opaTopHbIM
000py0BaHUEM,

XapaKTepU30BaTh TMPUHIMIBI  JIEHCTBUA W3YyYEHHBIX MPUOOPOB U
TEXHUYECCKUX YCTPONCTB C OMOPOM HA WX OMHCAaHUSA (B TOM YHCIIC:
CUCTEMa OTOIUICHUS JAOMOB, THTPOMETp, MmapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUMK DSJICKTPUUECKON DSHEPrUM, 3JIEKTPOOCBETUTEIbHBIC
npuOOPHI, HArPEBATEIILHBIE ATEKTPONPUOOPHI (MTPUMEPHI), ITCKTPUUECKHC
MIPETOXPAHATEITH, JICKTPOMArHUT, 3JIEKTPOABUTATEIH TOCTOSIHHOTO TOKA),
WCIIOJTb3YS 3HAHWSI O CBOHCTBAX (PM3MUECKUX SBIICHWH M HEOOXOIMMBIC
(pmzrUeckre 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M U3MEPUTEIIbHbBIC
npuboOpsl O CXeMaM ¢ CXEMAaTHYHBIM PHUCYHKAM  (OKHUIKOCTHBIH
TEPMOMETP, TEPMOC, TICUXPOMETP, THUTPOMETP, JIBHUTATEIb BHYTPEHHETO
CrOpaHusi, SJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JJICKTPUUECKUAX
LENeH ¢ MOCAe0BATEIbHBIM U NAPAIUICIbHBIM COSAUHEHUEM 3JIEMEHTOB,
pasyinuas ycjaoBHbIE 0003HAYEHUA PJIEMEHTOB JICKTPUUECKUX 1IENEH;



NPUBOAWATH  TpUMEPHl  (HAXOmuTh  WHGOPMAIMIO O  MpHUMEpax)
MPAKTHYECKOTO MCIOJIb30BaHMSA (PHU3MUCCKUX 3HAHWUH B IMOBCEIHEBHOM
JKU3HU U1 oOecrnieueHuss 0€30MacHOCTH NPU OOpallleHUH ¢ MpuOopaMu U
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHS 3J0POBbA U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJICHUS B OKPYIKAIOLIEH cpeae;

OCYHICCTBJISITh TOUCK HWH(pOpPMAIUK  (U3MUECKOTO  COJICPKAHMS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCSA 3HAHUW W TyTEM CpaBHEHHS
JOTIOJTHUTEIIBHBIX ~ MUCTOYHWUKOB  BBIACIATH  WHMOPMAIUIO, KOTOpas
ABJISIETCSL MPOTUBOPEUNBOM WITH MOXKET ObITh HEIOCTOBEPHOM;
UCIIOJIb30BATh MPHU BHIMOJIHEHUN YUEOHBIX 3aJJaHUN HAYUHO--TIOMYJIIPHYIO
auTeparypy  (U3MYECKOTO  CONMCPIKaHWS, CIPABOYHBIE  MaTEPHAbI,
pecypebl cet HTEpHET, BiiaieTh NpUéMaMKi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus HH(PpOPMAITUK U3 OAHONW 3HAKOBOUW CHCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHBIC MUCHMEHHBIE W KPATKUE YCTHBIE COOOILEHUS,
o6o0mas wHpOpMANMIO W3 HECKOJBKHX HCTOYHHKOB (PHU3HUESCKOTO
COJCp)KaHMSA, B TOM UHCJIE NyOJIMYHO MPEACTABNATh PE3YJAbTAThI
MMPOCKTHOW WJIM UCCIAEI0BATEIBCKON NIEITENIbHOCTH, MPU 3TOM I'PAMOTHO
WCIIOJIb30BATh W3YUCHHBIM TOHATHHHBIM anmapar Kypca (usukw,
COMPOBOK/JIATh BHICTYIJICHUE MPE3EHTALUEH;

MPU  BBIMIOJTHEHUW YYEOHBIX TPOEKTOB M WCCIEAOBAHUN (DU3UUESCKUX
MPOLIECCOB paclpeAcsissTh OO0A3aHHOCTA B TIpydne B COOTBETCTBUU C
MOCTABJICHHBIMH 33JIa4aMU, CJIEIUThH 32 BBHIMIOJHCHUEM IJIaHA JECHCTBUA U
KOPPEKTUPOBATh €ro, aJCKBAaTHO OLICHUBATh COOCTBEHHBIM BKJIAA B
NEATEIbHOCTD TPYMIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSBIISAS. TOTOBHOCTH pa3peniaTh KOH(MIUKTHI,

K koHity o0yuenus B 9 kjiacce npeIMETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMIAXCS YMEHUH:

UCIIOJIb30BATh TOHATHSA. CHCTEMa OTCUéTa, MaTepHalibHAs TOYKa,
TPACKTOPHsI, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABMXKCHHS, nedopmarus
(ympyrasi, TIacTHYECKas), TPEHHE, IICHTPOCTPEMHTEIHHOE YCKOPEHHUE,
HEBECOMOCTh M MEPEerpy3Kku, LEHTP THKECTH, aOCOMIOTHO TBEPIOE TEINO,
IIEHTP TSHKECTH TBEPJOTO Tela, PaBHOBECHE, MEXAaHMUCCKUE KOJICOaHUS U
BOJIHBI, 3BYK, WH(PA3BYK H YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAITBHO30PKOCTD,
CTIEKTPbl UCIYCKAHUA U MOTJIOIIECHUs, alb(a-, 6eTa- U raMma-u3Iy4eHHUs,
W30TOTIBI, SIICPHAS YHEPTETHKA,

pa3nuuarh ABJICHUA (PaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHENHOE
JIBH)KCHUE, PABHOYCKOPEHHOE TMPSAMOJIWHEHHOE IBMKEHHE, CBOOOIHOE
najicHUe TeJl, PABHOMEPHOE JIBMIKEHUE O OKPY>KHOCTH, B3aHMMOJEHCTBHE



TEJ, PEAKTUBHOE NBIDKEHUE, KOJICOATENIbHOE ABMKECHHE (3aTyXalolue u
BBIHYKJICHHBIC KOJICOaHWS), PE30HAHC, BOJIHOBOE ABMKCHHUE, OTPAKCHHE
3ByKa, MPAMOJIMHEHHOE PaCIpOCTPaHEHUE, OTPAKECHHUE W TIPEIIOMIICHHE
CBETa, TIOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKEHUE OEIOT0 CBETa B
CIEKTP H CJIOXKEHWE CHEKTPAIbHBIX IIBETOB, JUCTIEPCHS CBETA,
€CTECTBEHHASI PAJMOAKTHBHOCTHh, BOSHUKHOBCHHE JUMHEHYATOTO CIIEKTPA
W3JTYYCHHS ) TI0 OMTUCAHUIO WX XapPaKTEPHBIX CBOHCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NIECKOE SBJICHUE,

pacmo3HaBaTh TPOSABIICHHEC W3YYCHHBIX (DU3MUECKUX  SABJICHUN B
OKpyXatomeM Mupe (B TOM Yuciae (U3NYECKUE SBJICHUS B TPHPOJE:
MPWIABHI B OTJUBHI, ABMXKEHUE TIaHeT COTHEUHONW CHCTEMBI, PEaKTHBHOE
JBUOKEHUE OJKWUBBIX OPTraHW3MOB, BOCIPHATHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, »5XO, I[BETa Tel,
ONITHYECKHUE SBJICHUS B TPHUPOJAE, OMONOTHUECKOE NEHCTBHE BHIUMOTO,
yIbTPaUONCTOBOTO W PEHTITCHOBCKOI'O HM3IYUYCHHM, €CTCCTBCHHBIN
PaavoaKTUBHBIM (DOH, KOCMHYECKHE JIydH, PaJAAOAKTHBHOE W3IIYUCHHE
MPUPOAHBIX MHWHEPAJIOB, JCHCTBHC PAJAMOAKTUBHBIX WIIYUCHUH Ha
OpraHu3M 4YeJIOBEKA), TPH STOM TMEPEBOJUTH MPAKTHUYECCKYIO 3a1ady B
yueOHYI0, BBIJACHATH CYIIECTBEHHBIE CBOMCTBA (TIpW3HAKH) (PU3MUECKUAX
SIBIICHUM

OTMCHIBATh M3yUEHHBIC CBOMCTBA TeN W (DU3WUECKUAC SBJICHHSI, UCTIOIB3YS
(pmzrdeckre BEMWYWHBI (CPEMHAS W MTHOBEHHAs CKOPOCTh Tejla TpH
HEPABHOMEPHOM JIBM)KCHHH, YCKOPEHWE, TEPEMEIECHUE, MYTh, YIIIOBas
CKOPOCTh, CHWJIa TPEHUSA, CWJa YMPYTOCTH, CHJIA TKECTH, YCKOPECHWE
CBOOOJTHOTO TAJEHWA, BEC TeNa, HUMIYJIbC Tella, WMIYJIbC CHJIBI,
MexaHWveckass padoTa W MOIIHOCTh, TOTEHIWMAJIbHASA HHEPTUsA Tena,
IO/THSITOTO HAJl TMOBEPXHOCTHIO 3€MJTH, TIOTCHIMAJIBHAST SHEPTHS CKATOU
NPY>KUHBI, KHHETHYECKAs SHEPTHs, TIOJIHAs MEXaHWUecKas SHEPTHs,
NEPUOJT ¥ YacTOTa KOJeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIIOMIICHHS CPEbl), TIPU OMHUCAHUH
MPaBWJIBHO TPAKTOBATh (DU3MUECKUI CMBICT HCIOIb3YEMBIX BETUUMH,
0003HAYEHUsA W CAVHWIB (U3MUECKUX BEIUYWH, HAXOAWUTH (POPMYIIHI,
CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C JPYTUMHU BEIIMYWHAMH,
CTPOUTH TpapviKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKAX BEITMUHH,
XapaKTepHU30BaTh CBOWCTBA TeN, (DUBMUECKUE SIBJICHHUS W TIPOIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHHWS SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHUS,
NPUHLMN CYTEPIIO3UIAA CHJI, TPHHIUIT OTHOCHUTEIbHOCTH [ amwmes,
3akoHbl HblOTOHA, 3aKOH COXpaHEHWS WMITYJIbCa, 3aKOHBI OTPAXKCHUS H
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUA 3apsAI0BOTO U MACCOBOTO YHCEIT



IOPU AAEPHBIX PEaKUMAX, NPU 3TOM JaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aMUCHIBaTh €r0 MAaTEMaTHYECKOE BHIPAXKCHHE,

OOBACHATh (PU3MYECKHE TPOICCCHl W CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHTYyalui MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BBHIABIIATH
IIPUYMHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHE W3 2-3
JIOTUYECKUX IIAroB ¢ OMOPO Ha 2—3 M3yUCHHBIX CBOMCTBA (DH3HMUECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB HJTH 3aKOHOMEPHOCTEN;

pemiarb pacyéTHble 3anauv  (OMUPAIOIIUEcs Ha CUCTEMy H3  2-3
YPaBHEHUH ), UCTIONB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PH3HUECKHE
BEJIMYMHBI. HAa OCHOBE aHAIMA3a YCJIOBHS 3aJauyd 3allMChIBAaTh KPaTKOE
YCIIOBUE, BBISBIATH HEAOCTAIONINE WU M3OBITOUHbIE JAHHBIC, BHIOUPATh
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIC JUTSI PEIICHUS, TPOBOAUTH PACUETH U
OLICHMBATh PEAIMCTHYHOCTh TMOJYYEHHOTO 3HAuYeHHs (DPHU3HUECKOM
BEJTUUMHBI

pacrnio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIMTh NPH MTOMOIIX
(bU3MYECKUX METO/OB, HCIOJB3ysl ONMHUCAHWE WCCICIOBAHUSA, BBIACIIATDH
NpOBEPSAEMOE TPEANONIOKEHUE, OICHUBATh MMPABUJILHOCTh MOPsAAKA
NPOBEICHUA  HMCCIICIOBAHUA, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pe3ybTaThl HAOMIOCHUN U OTIHITOB,

NPOBOAUTH OMBITHI 1O HAOMIOMECHWIO (PUINUECKUX  SABICHUN WM
($u3HUeCKUX CBOMCTB TeN (M3ydeHWE BTOPOrO 3akoHa HpiOTOHA, 3akoHa
COXPAHEHHUSI YHEPTUH, 3aBUCHUMOCTHh TeproAa KoJieOaHUM MPYKUHHOIO
MasATHHKA OT MacChl TPy3a M KECTKOCTH TPYXHUHBI U HE3aBUCHUMOCTHh OT
aMIUTMTYIbl MaJIbIX KOJICOaHWH, IPSAMOJIMHEHHOE PacpoOCTpaHEHUE CBETA,
pa3iokeHue OENoro CBETa B CIICKTP, U3YUCHHE CBOWCTB M300paKCHUS B
MJIOCKOM 3€pKajie M CBOWCTB M300paKCHHS TMPEaMETa B COOHparorie
JUH3e, HAOMIOMECHWE CIUIOMIHBIX M JIMHEHYATHIX CHEKTPOB W3ITYUCHHS ):
CaMOCTOSITEJIbHO  COOMpaTh YCTAaHOBKY W3  UW30BITOUHOrO Habopa
o0OpyJOBaHUs, OMHUCHIBATH XOJ  OMbBITAa W  €r0  Pe3yJbTaThl,
(hopMyIIHPOBATH BHIBOJIHL,

NPOBOAUTH TMPH HEOOXOTUMOCTH CEPHIO TIPSIMBIX M3MEPEHHUH, OMpeaesss
CpelHee 3HAUCHUE W3MEpAeMON BeNMWYWHBI ((POKYCHOE PpacCTOSHUE
cobuparomeli  JUH3bI), OOOCHOBBIBATH BBHIOOP cmoco0a H3MEPEHUS
(M3MEpUTENIBHOTO MpUdOpa);

MPOBOJUTh HCCIECOBAHUE 3aBUCHMOCTEH (PH3UUYECKUX BEIWYUH C
UCITIOJIb30BAHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTh MYTH OT BPEMCHH
Py PaBHOYCKOPEHHOM JIBH)KCHWHM 0O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJI€OaHHM MaTeMaTHUECKOrO0 MAasATHHWKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yrjia OTPaKEHHUS CBETa OT yrja TMaJAeHUs W yIja MPEeJIOMJICHUS OT YIia



MajicHus). TUIAHAPOBATh HCCICAOBAHKWE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (PUKCHpPOBATh PE3YJAbTAaThl  MOJMYYCHHOW  3aBUCHMOCTH
(vzudecKknX BEMWYMH B BUAC TaOnwil ¥ TpaduKoB, AejaaTh BBIBOIBI TIO
pe3yNIbTaTaM MCCIICTIOBAHUS,

MPOBOJUTh KOCBEHHBIE W3MEPCHHS (DU3MUECKUX BEIUYWH (CPEIHAS
CKOPOCTh ¥ YCKOPEHWE Tella TPH PaBHOYCKOPCHHOM JIBF)KCHHH,
YCKOPEHHE CBOOOMHOTO MANCHUSA, XECTKOCTh TPYKUHBI, KODPHUITUSHT
TPEHUS CKOJBXKCHHUS, MEXaHWYeckas pabdoTa W MOIIHOCTh, YacTOTa H
nepuosl KoneOaHWii MaTeMaTHYeCKOTO0 W TMPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWia COOMparoNiel  JUH3BI, PaJAWOAKTHBHBIA  (POH):
TJIAHUPOBATh W3MEPEHUS, COOMPATh SKCTIEPUMEHTATBHYIO YCTAaHOBKY H
BBITIOJTHATDh U3MEPEHUA, CIICAys MPEATOKCHHOW WHCTPYKIIMH, BBIUUACIATH
3HAUEHWE BEJIMUMHBI U aHAIM3UPOBATH TIOJIYUCHHBIC PE3YIIBTATHI C YUETOM
3aIaHHOHN TIOTPENTHOCTH N3MEPEHU;

co0JI0AaTh MTPaBUJIa TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1a00opaTopHbIM
000py0BAHUEM,

pa3auvaTh OCHOBHBIC TIPU3HAKA W3YUYCHHBIX (DU3UUECCKUX MOJEICH:
MaTepuaibHasi TOYKa, aOCOMMOTHO TBEPAOE TEJNO, TOUCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAaHETapHAas MOJENbh aroMa, HYKJIOHHas
MOJIEINTb aTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPHUHIMIBI  JIEHCTBUA W3YyYEHHBIX MPUOOPOB |
TEXHUYECCKUX YCTPONCTB C OMOPOM Ha WX OMHCAaHUSA (B TOM YHCIIC:
CIIUAOMETP, MAaTUMKH TOJOKEHHUS, PACCTOSHUS W YCKOPEHHUSA, PpaKeTa,
AXOJIOT, OYKH, TEPUCKOM, (poToanmmapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, JO3UMETP, KaMmepa BuibCoHA), WCMOIB3ysS 3HAHUA O
CBOWCTBAX (PU3MYECKUX SABJCHUH W  HEoOXOoAuMbie (pu3mdeckue
3aKOHOMEPHOCTH,

HCIOJTB30BATh CXEMbl M CXEMATHYHbBIE PUCYHKH W3YUEHHBIX TEXHUICCKUX
YCTPOHCTB, M3MEPHUTEIIBHBIX MPUOOPOB W TEXHOJOTHUYECKHUX MPOIECCOB
MPU PEIICHUN yUeOHO--TPAKTHUECKUX 3a7ad, ONTHUYCCKHUE CXEMBI IS
MOCTPOCHMS N300paKEHUN B MIIOCKOM 3€pKaJie U COOUPAIOIICH JINH3E,
NPUBOAWATH  TpUMEPHl  (HAXomuTh  WHGOpPMAIMIO O  MPUMEPax)
MPAKTHYECKOTO HWCIIONb30BaHUA (DU3MUYECKUX 3HAHWN B TOBCEIHEBHOM
KHU3HU U1 obecrieueHrs O€30MacHOCTH TP OOpaIeHn: ¢ MpudopaMu n
TEXHUYCCKUMH YCTPOHUCTBAMH, COXPAHEHWA 370POBbS W COONIOACHUS
HOPM 9KOJIOTHIECKOTO TTOBEACHHUS B OKPYIKAIOIICH CPEIE;

OCYLICCTRJIATh TOWCK wWH(popManuu (U3HUECKOTO CONMCPKAHHS B
HNnuTepHeTe, caMocTOATENBHO (POPMYTUPYS MOUCKOBBIN 3aMpPOC, HAXOAHUTh



NYTH OMPEICIICHUST JOCTOBESPHOCTH IMOJIyYeHHON HMH(POPMAIIMK HA OCHOBE
MUMEIOLINXCS 3HAHUHA U TOTIOJTHUTEIbHBIX UCTOUYHHKOB;

MCITOJIb30BATh TP BBHITIOJTHEHUN YUSOHBIX 3aJaHUN HAYUYHO--MOMYJIAPHYIO
UTePaTypy  (U3MYECKOTO  CONMCPIKAHWS, CIPABOYHBIE  MaTEpPHAIbI,
pecypcel cetn MaTepHeT, BageTs mpuéMaMu KOHCIICKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMH U3 OTHONW 3HAKOBOM CHCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIC TMHUCHMEHHBIC M YCTHBIE COOOINEHWA HA OCHOBE
uHGOpPMAILIMK W3 HECKOJBKHX HCTOYHHUKOB (DH3MUECKOTO COMEPIKAHMS,
myOJMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON WITH UCCICAOBATEIbCKOM
NEATENBHOCTH, TMpPUd STOM TPaAMOTHO  HMCHOJB30BaTh  H3YUYECHHBIH
NOHATUMHBIA anmapar HM3y4yaemoro pasaena (PU3MKd W COMPOBOXKIAThH
BBICTYIUICHUE TIPE3EHTAlME ¢ Y4Y€TOM OCOOCHHOCTEH ayJHTOPHUHU
CBEPCTHHUKOB.
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YUEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YUHEHUKA

» Gusuka, 7 knace/ [epoimkun .M., UBanos A.N.-M.: «IIpocsemenue», 2023
» dusmka, 8 knacc/ [epeimikun U.M., MBanoB A.M.-M.: «IIpocseiienue», 2023
» dusmka, 9 knacc/ [epoimikun 1.M., MBanos A.M.-M.: «IIpocseienue», 2023

METO/INMYECKHUE MATEPUAJIbI 1J151 YUUTEJIA

1. Metoanueckoe nocodue no ¢pusmke k yaeOHuky A.B.Iléprmkuna «Ousmka. 7
kimacce»/O.M.I'pomrieBa.- M.: M3narenbctBo «Ok3amen», 2020,

2. Metoauueckoe nmocodue mo ¢puszmuke k yaueounky A.B.I1épemkuna «duzmka. 8
kimacce»/O.M.I'pomrieBa.- M.: M3narenbctBo «Ok3amen», 2020.

3. Meroauueckoe nmocodue mo ¢puszmnke k yaeounky A.B.I1épemkuna «duszmnka. 9
kimacce»/O.M.I'pomrieBa.- M.: M3narenbctBo «Ok3ameny, 2020,

4. ®dusuka. 8 knacc. KonrponbHeie padoTsl B HOBOM opmare/ U.B.I'ogoBa. —
M.: «HMaremnext — Llenatpy, 2011.

5. ®uswmka. 9 knace. Konrpossabie padotsl B HoBoM ¢opmare/ .B.['omosa. —
M.: «Maremnext — Llenatpy», 201 1.

LHU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
UHTEPHET
1. 1. Equnas xommekius mugpoBeix 00pa30BaTENbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30
2. OtkpeiTas duszuka http:// www.physics.ru/courses/op2Spart2/design/index.htm
3. I'azeta «1 cenTsa0ps»: marepuaisl mo ¢usuke http://1september.ru/
4. ®ectrBajb MeAArOTHUECKUX UACH «OTKPBITHIA YPOK»
http://festival. 1september.ru/
5. ®muka.ru http://www fizika.ru
6. OnexTpoHHbIH yueOHUK http://www . physbook.ru/
7. Camas Oombluas 3neKkTpoHHas oubnuoreka PyHeta. [louck kHur u sKypHaIioB
http://bookfi.org/
8. KommbtotepHas yueOHas cpena « TaTep@xTuBHas Gpusnka»
9. Buaeoypoxku no ¢msuke, 7, 8, 9 kmaccel
10. bubnanoteka [{OK Axagemun Munnpocsemenus Poccuun


http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://lseptember.ru/
september.ru/
http://www.fizika.ru
http://www.physbook.ru/
http://bookfi.org/
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