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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBAaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 10 (U3MKE HAMpaBlIeHO HAa (QOPMUpPOBAHUE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEMETHBIM pe3yJibTaTaM 00y4YEHHs, a TAKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI MPEIMETHOTO COJIEPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duzrka SBISIETCS CHCTEMOOOPA3yIOIIMM Il  €CTECTBEHHO-HAay4HbBIX
y4€OHBIX IPEIMETOB, MOCKOJIBKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MpeNoCTaBsieT HamOoJiee SICHbIE O0pa3ilbl MPUMEHEHHsS HAy4YHOTO METoja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e HHTEPOPETUPOBATH  JaHHBIE U HUCIOJL30BaTh  HAay4yHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHbIE  00111€00pa3oBaTebHbIE MNPOrPAMMBbI, YTBEPXKIEHHON pEHICHUEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TMPUPOIBI, PA3BUTHE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHTaMEHTaIbHBIX 3aKOHOB (PU3UKU;
(opMUpOBaHKE TPEJICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH];

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJIFOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpoheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Heflenio).



Kommnekr oOopynoBanuss menrpa «Touka pocra» oOecneunBaer
peann3anmio  paboueld  mporpammbl  yueOHoro  mpeaMera — «@DuU3UKay.
Hcnonp3oBanue 000py10BaHUS

«Touka pocta» npu peanuzanuu nanHoi OIl mo3BosieT co3aaTh yCIOBUS:

* ISl PACIIUPEHUS COEPKAHUS IIIKOJIBHOTO (PU3NYECKOro 00pa30BaHMS;

* JUIsI IOBBILLICHUS TIO3HABATEILHON aKTUBHOCTU O0YyYaOLIUXCs

B €CTECTBEHHO- HAYYHOU 00J1acTH;

* JUTSl pa3BUTHUSA JUUYHOCTH peOEHKA B Mpoliecce o0yueHus: Gusuke,

ero cnocoOHOCTEH,

(dbopMUpPOBaHUS U YIOBIETBOPEHUS COIIMATBHO 3HAUUMBIX

UHTEPECOB U NOTPEOHOCTEN;

* U1l pabOThI ¢ OJapEHHBIMU ILIKOJIbHUKAMH, OPTaHU3aLUU UX Pa3BUTHUS

B PA3IMYHBIX 001aCTAX 00pa30BaATEIBHOM, TBOPUECKON NEATEIHHOCTH.

[MuppoBbie mabopaTopuu MNO3BOJSIOT CYIIECTBEHHO 3KOHOMHTH BpeEMS,
KOTOPOE€ MOXHO MOTPaTUTh Ha (OPMUPOBAHUE MCCIIEAOBATEIBCKUX YMEHUI
yUYalIXcs, BbIPAKAIOIIUXCS B CIACAYIOUIUX JCUCTBUAX: ONPEICIICHUE NMPOOIEMBbI;
IIOCTAaHOBKA HCCIJIEIOBATENIbCKOM 3ajjaud; IUJIAaHUPOBAHUE, pEIICHUE 3aJauH,
BBIIBIDKEHHE TUIIOTE3, TIOCTPOECHHUE MOJIENe OSKCIepuMEHTallbHAa MPOBEpKa
TUIIOTE3 B IIporpamMMe no (pu3HKe NepedyeHb Ja00paTOPHBIX padOT U ONBITOB HOCUT
pPEKOMEHIaTeNbHBIN XapaKTep, yUUTENb JIeJaeT BIOOP MPOBEACHUS TaOOPaTOPHBIX
paboT U OMNBITOB C Y4YETOM HUHAMBHUAYAIbHBIX OCOOEHHOCTEW OOydarommuxcs,
CIHCKA OKCIEPUMEHTAJIbHBIX 3aJaHUil, Mpe/IaracMblX B paMKax OCHOBHOTO
rOCyJIapCTBEHHOTO HK3aMeHa o dusnke.



COAEPKAHUE OBYYEHUS (mpakTudyeckasi 4acTb Y4eOHOIO
coJep:KaHusl MpeAMeTa YCHJIeHA MAaTepUuaJbHO-TeXHU4Yeckoil 0a30il 1eHTpa
«Touka pocrta», HCNOJAB3YEMOro Ui peaju3aluu o00pa3oBaTeIbHBIX
MporpaMM B paMKax npenojaBaHus (pU3nNKu)

7 KJIACC

1. OueHka JuamMeTrpa aroMa METOJAOM psOoB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

OneIThl 0 HAOMIOAEHUIO TEIUIOBOrO pacmmpenus Pasmen 1. @usznka n eé
POJIb B IO3HAHMH OKPYKAKIEro Mupa.

®dusrka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeNWYMHBL. M3MepeHne Qu3nyeckux BeIWYMH. PU3HYECKHUE
npudopsl. [lorpenrHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecCTBEHHbIE HayKd HW3Y4aroT MPUPOLY.
EctecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NIeCKUX SIBJICHHUN C MOMOILBIO MOJIETIEH.

Jemoncmpayuu. (¢ ucnojab30BaHueM 00opyaoBanus « Touka pocray)

1. MexaHn4yeckue, TEIUIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUSI.

2. ®Ousnueckue NpuodOPsl U MpoUEaypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuwvie pabomel u onvimsl. (C UCNOJIb30BAHHEM 000PYA0BAHUA
«Touka pocra»)

1. OmnpeneneHue LEHbI IEJICHUS IKaJIbl U3MEPUTENIHOTO MpUudopa.
N3mepenue pacCTosIHUN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TEJa.

s w

Onpenenenue pa3MepoB MalbIX TEN.

b

N3Mepenue Ttemreparypel NMpU NOMOIIM >KHUAKOCTHOTO TEPMOMETpa H
JIATYMKA TEMIIEpaTypPhI.
6. IIpoBemeHue uccieqoBaHUs MO MPOBEPKE TUIIOTE3bI: JAJIBHOCTH MOJIETA
[IapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlIe, YeM OOJbIIe BHICOTA
MycCKa.
Paznean 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BellleCTBA.
CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIIME IMCKPETHOE CTPOCHUE BEIIECTBA.



JIBrxkeHne wactui BemecTtBa. CBsA3b CKOPOCTH JBW)KCHMS YacTHIl C
Temneparypoil. bpoyHoBckoe nBuxkeHue, nud¢ysus. BzaumopeiicTBue vacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHMUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPJIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX MU UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUN BOJIBI.

emoncmpayuu. (¢ ucnojab30BaHueM o0opyaoBaHus « Touka pocray)

1. HaOmroneHre OpOyHOBCKOTO JIBHYKEHHUS.

2. HaGmonenue nuddysun.

3. HabGmogenue  sBIeHUH,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKMBAaHUEM YACTHIL BEIIECTBA.

Jlabopamopnwvie pabomel u onvimsl. (C UCNOJb30BAHMEM 000PYA0OBAHUSA
«Touka pocra»)

2. Ta3oB.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAeCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTH JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BéMa BelllecTBa.

Cumita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TshkecTu. Cuila TsKecTH Ha Ipyrux mianerax. Bec rena. Hesecomocts. Cnoxxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu. (¢ ucnoab30BaHueM 00opyaoBaHus « Touka pocray)
HabmoieHue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.
Habmroienue siBleHus HHEPLHH.

HabGnrogenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUM TEll.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

ok wnNRE

CnoxeHue CHJl, HaIlPaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopnuwvie pabomel u onvimsl. (C UCNOJIb30BAHHEM 000PYA0BAHUSA
«Touka pocra»)



OmnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JBMKEHUs (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUS Opycka WIHM IIapuka I10
HAKJIOHHOM TJIOCKOCTH.

OnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCHUMOCTh pacTshKeHUsS (aedopmMariyiin)
MPY>KUHBI OT MPUII0KEHHOUW CHUIIBL.

OMnbITEL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJBXKEHHUS OT
Beca Teja M XapaKkTepa CONPUKACAIONINXCS MOBEPXHOCTEH.

Pasnen 4. laBiaenne TBEPABIX TeJl, })KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza or o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMM, KUJIKOCTAMH M rasamu. 3akoH Ilackaima. [IHeBmaTmyeckune
MalIMHbl. 3aBUCUMOCTh JaBJCHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrtarnuyeckuit
napagokc. Cooluaromuecs: cocyibl. [ napaBinuecKkue MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3aymHOW o6osouku 3emiu. OnbiTt Toppuuemmu. M3mepenue arMocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu. (¢ ucnojab30BaHueM o0opyaoBanus « Touka pocray)

o kwnNRE

© N

3aBUCUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPATYpPHI.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMoChHEpHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.
VYcioBue minaBaHus TEN: IUIABAHUE WM ITOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnuwvie pabomel u onvimsl. (C UCNOJIb30BAHHEM 000PYA0BAHUA
«Touka pocra»)

1.

HccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa OTPYKEHHON B
J)KMJIKOCTh YaCTH TeJla.

OnpenesieHue  BBITAJIKUBAIOIIECH  CHUJbI, JCHCTBYIONIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIEN CUJIbI, IEMCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MACChI T€JIa.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOLICH CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
JKUJIKOCTh YAaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKU U
onpeesieHHE €€ rpy30M0AbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexanuueckasi pabota. MOITHOCTS.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECHUs pblyara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas »dsHepruss. KuHeTmueckas ¢ TOTCHIMAJIbHAS SHEPIUs.
[IpeBpaieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAaHEHUS
SHEPTUU B MEXAHUKE.

Jemoncmpayuu. (¢ ucnoab30BaHueM 00opyaoBaHus « Touka pocray)

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomvl u onvimsl. (C UCNOJIb30BAHMEM 000PYAOBAHUS
«Touka pocra»)

1. Onpenenenue pabOThl CUJIBI TPEHUSI NMPU PABHOMEPHOM JBHXKCHUHU Teja

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PaBHOBECHS pblUara.

3. Usmepenue KII/] HaKIOHHOM IIOCKOCTH.

4. N3ydeHue 3aKOHa COXPAHECHUSI MEXAaHUYECKON SHEPTHUH.

8 KJIACC

Pa3zgeua 6. TeruioBbie sABJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUM CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBIE T0JIOXKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPHUHU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KHHETUYECKOU TEOPHUH.
CmaunBaHNe U KallWUISIPHBIE sIBJICHUS. TemIoBoe pacliupeHre U CKaTHe.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS
yactull. BuytpeHHsass sHeprus. CnocoObl H3MEHEHHUS BHYTPEHHEH DHHEpruu:
TeIrIonepeaaya " COBEpULICHNE paboTHI. Bunsl TEIJIONEPEAAYH:
TEIUIONTPOBOJHOCTh, KOHBEKIS, U3TyUYEHHE.



KonuuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. [lnaBnenue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJeibHas TeIIoTa IUJIaBJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHIIEHHS OT aTMOC(HEPHOro
JTABJICHUSI.

BnaxHocTh Bo3ayxa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUS.

[TpuHuner padotel TemnoBbix asurareneil KIIJ[ rtemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aK0H COXpaHEHUs U MPEBPAIECHUSI YHEPTUHU B TEIJIOBBIX MPOLIECCaX.

Jemoncmpayuu. (¢ ucnojib3oBaHueM o0opynoBanusi «Touka poctay)

1. HaGmonenre OpOyHOBCKOTO JIBUJKEHUS.

HaGmonenune nuddysuu.

HabGnronenue siBjeHUil cMaunBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogenue TemioBoro pacimpeHus Ted.

W3MeHeHne naBieHus raza IpU WU3MEHEHHH OO0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuna n3MepeHus TeMIepaTypsl.

Bunae! Tennmonepenayn.

e W

OxJta)kieHue Ipyu COBEPIIEHUH pabOTHI.

O N

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
10.CpaBHEeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
11.HabnroieHre KuneHusl.
12.HabmroieHre MOCTOSTHCTBA TEMIIEPATYPhI MPH TUTABICHHH.
13.Moenu TeIUIOBbIX ABUTATEICH.
Jlabopamopuwvie pabomel u onvimsl. (C UCNOJIb30BAHHEM 000PYA0BAHUA
«Touka pocra»)
1. OnbIThI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.
2. OmnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOM COJIM UJIU caxapa.
3. OmnbIThl IO HAOJIONEHUIO TEIIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.
4. OmnpezerneHue AaBJIeHUs BO3yXa B OJJTIOHE IIITPUIIA.
5. OnbIThl, AEMOHCTPUPYIONIME 3aBUCHUMOCTH JABJICHUA BO3AyXa OT €ro
00bEMa M HArpeBaHUs WA OXJIKICHHUS.
6. IIpoBepka rurmore3sl JMHESHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenne w3MeHEHWs BHYTPEHHEW OSHEPrUM Tejla B PE3yibTaTe
Terionepeaayy U paboThl BHEIITHUX CHUJI.



8. HccnenoBaHue sBJIECHUS TEMJIOOOMEHA NPU CMEIIMBAHUM XOJIOJHOW U

ropsiueu BOJIBI.

9. OmpeneneHue  KONMMYECTBA  TEIUIOTBHI, TOJYYEHHOIO  BOJOM  IIpH

TEII000MEHE C HArpeThIM METAJUIMYECKUM LUJIUHIPOM.

10.OnpeneneHue y1eapHOM TEMIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpouecca uCIapeHus.

12.0npeneneHue OTHOCUTEIBHOM BIIaKHOCTH BO3yXa.

13.0npenenenue yIeapHOM TEIUIOTHI IJIaBICHUS JIbJA.

Paznen 7. diekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. JlBa poma 3IIEKTpUYECKHMX 3apsaoB. Bi3aummonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJECHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTE anexTpuueckoro mnousd. [IpuHinmn
CYIEPIO3UILINU NEKTPUUECKUX MM0JIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn snekTpuyueckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JUAINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKA.
VICTOYHMKM ITOCTOSIHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B AKHUAKOCTIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
I ydactka uenu. [lociemoBarenbHOE M MApaijIebHOE  COCAUHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JieKTpUYecKoro Toka. 3akoH J[xoyns—JleHua.
DNEeKTpUYECKHUE LENu U MOTPeOUTENn dIeKTpudecKoil saneprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIS )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKoro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHue 3JeKTpoMaruHuTHON MHAyKIMU. [IpaBuno Jlenna.
DIIEKTPOreHEepaTop. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Jlemoncmpayuu. (¢ ucnoJib30BanneM odopyaoBanusa «Touka pocray») (c
HCMO0JIb30BaHUEeM 000pyaoBaHus « Touka pocray)

1. DnexkTpuzanus Ten.



W N RAEWN

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEN.
YCTpPONCTBO U ACHCTBUE IJIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAT0B.

[IpOBOIHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TMOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS 2IEKTPUYECKOTO TOKA.

10.21€eKTpUYECKUI TOK B KUIKOCTH.
11.T"a30BbIN pa3ps.
12.M3MepeHue CUitbl TOKa aMIIEPMETPOM.

13.M3mMepeHne dIEKTPUUECKOTO HAMIPSKEHUS BOJBTMETPOM.
14.PeocTart 1 Mara3uH COIPOTUBIICHUMN.

15.B3anMoieficTBUE TTOCTOSHHBIX MATHUTOB.

16.MOI[CJ'H/IpOBaHI/IC HCBO3MOXHOCTH pa3ACIICHHA ITOJIKOCOB MaruuTa.

17.MopaenupoBaHUE MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.
18.0OmmwIT Dpcrena.
19.MarauTHoOE 1oJie TOKa. DJIEKTPOMArHUT.

20./lelicTBE MarHUTHOIO MOJIS HA IIPOBOJHUK C TOKOM.
21.OneKTpoABUTraTENb MOCTOSIHHOTO TOKA.

22.MccnenoBanue sSIBICHUS DIEKTPOMAarHUTHON MHIYKIIHH.

23.0mnbIiTEI Papajes.

24.3aBUCUMOCTh HaNpaBJEHUsS HWHIYKIMOHHOIO TOKAa OT YCJIOBUM €r0

BO3HHMKHOBCHU:.

25.271eKTpOTreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuwvie pabomel u onvimsl. (C UCNOJb30BAHHMEM 000PYA0BAHUS
«Touka pocra»)

1.

o v khw

OneITel MO HAONIONCHUIO DJCKTPU3ANMHM Tel WHAYKIWEH U TpHU
COTPUKOCHOBCHHH.

HccnenoBanre ACUCTBUS DIEKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JTUDJIEKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3Mmepenre u peryaIupoBaHKe CHITbI TOKA.

H3mepenne U peryInpoBaHUe HAMIPSHKESHUS.

HccnenoBanue 3aBHCHUMOCTH CHIJIBI TOKA, UIYIIETO 4Yepe3 pPEe3UcTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJM TONEPEUHOTO
CEUeHHs U MaTepuaia.



8. IlpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM NPU MOCIEA0BATEIbHOM
COEMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Uil CWIbl TOKA IIPU NAPAJUICIBHOM COCIUHEHUU
pE3UCTOPOB.

10.Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11.0npeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

12.WccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYLIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HEW.

13.0Onpenenenue KIIJ narpeBarensi.

14.VccnenoBaHre MarHUTHOTO B3aWMOJICUCTBUS ITIOCTOSSHHBIX MarHUTOB.

15.M3yyeHne MAarHUTHOTO TMOJISI IOCTOSHHBIX MArHUTOB IIPU  HX
00BbEIMHCHUU U Pa3JICTICHUH.

16.ccnenoBanue qeUCTBUS JJIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.00bITbI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTyIIKM C TOKOM KM MarHuTa OT CHJIbl TOKa W HAaIlpaBJICHUS TOKA B
KATYIIKE.

18.M3ydeHne NeCTBHASI MArHUTHOTO ITOJIS1 HA TPOBOJAHUK C TOKOM.

19.KoHCTpyHpOBaHUE U U3yUYE€HUE PAOOTHI JEKTPOABUTATEIIS.

20.13mepenune KIIJ[ anekTpoaBUratebHONM YCTaHOBKHU.

21.00bITBI MO MCCIEAOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOW WHIYKIIHH:
MCCIIEIOBAHUE H3MECHEHHUM 3HAYEHHs W HaNpPABJICHHUS WHIAYKIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJMHEWHOE
nBrkeHne. HepaBHoMepHOe npsMonauHeHoe nBrxeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEHOe JBHkeHue. (CBoOoaHOE
nagenue. OnsIThl [ anumes.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepuon m yactora oOpalieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroroHa. Bropoi 3akoH HerotoHa. Tperuii 3akoH HproToHa.
[TpuHIUII CYyTIEPHO3ULIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.



Cuna TSDKECTM M 3aKOH BCEMHPHOTO TSTOTEHMs. Y CKOpEHHE CBOOOJHOTO
nageHus. Jlwxkenue ruraHer BOkpyr Comnua. IlepBas xocMuyeckas CKOpPOCTb.
HeBecoMOCTh U iEperpys3KHu.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3smMeHeHne ummyibca. VIMITynbCe CHibl. 3aKOH COXPAaHECHMS
UMITyJibca. PeakTUBHOE JBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TSOKECTH, YNPYTrOCTH,
Tperust. CBs3b SHEpruu u padbotel. [loTeHnanbpHast SHEPTHUs Tena, MOJHATOr0 Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprusa. TeopeMa O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHUsSI MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu. (¢ ucnojab30BaHueM o0opyaoBaHus « Touka pocray)

1. HaOmroneHre MEXaHUYECKOTO JABUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.

2. CpaBHeHME IyT€ W TPACKTOPUM JBHXKEHHSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

N3mepenre CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.
HabGnronenue nBM>KEHMS Tela 0 OKPY>KHOCTH.

o v kw

HaOmnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JIBUXKCHUHU
OTHOCHUTEJIBHO KaOMHETa (PU3MKH.
7. 3aBUCUMOCTbh YCKOPEHHS T€jla OT MAacCChl Te€la U JECUCTBYIOIIEH HA HEro
CHUJIBI.
8. HabOnronenue paBeHCTBA CUJI TTPU B3aUMOJICHCTBUM TEI.
9. M3MeHeHune Beca Tella NPy YCKOPEHHOM JBHXKEHUH.
10.Ilepenaya ummyJibca Ipy B3aUMOJEHUCTBUAU TEIL.
11.TIpeo6pazoBanus SHEPTUU TIPU B3AUMOJICHCTBUH TETI.
12.CoxpaHeHue UMITYJIbCca MPHU HEYTIPYTOM B3aUMOICHCTBUH.
13.CoxpaHeHue UMITyJIbca MPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
14.HaGmroieHre peaKTUBHOTO JBUXKECHHUS.
15.CoxpaHeHrne MeXaHU4YeCKON SHEPTrUuu pH CBOOOIHOM MaJICHUU.
16.CoxpaHeHHe MEXaHUYECKOM SHEPTUU NPU ABUXKEHUHU Teja MO JEUCTBUEM
MPY>KUHBI.
Jlabopamopnsie padomel u onvimol. (C NCNOJIb30BaHUEM 000PYIOBAHUSA
«Touka pocra»)
1. KoHCcTpynpoBaHHe TpakTa [Jisi pa3roHa U JAJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TETIEKKHU.



2. OmpenerneHue cpeaHel CKOPOCTH CKOJIbXKEHHUS OpycKa WM JIBHKCHHS
IIapHKa 110 HaKJIOHHOM TIOCKOCTH.

3. OnpeneneHue yCKOpeHUs Tejla IMPU PAaBHOYCKOPEHHOM JBMKEHHM I10
HAKJIOHHOH TJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PAaBHOYCKOPECHHOM
JBH>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka TruNOTE3bl: €CIU NpPU PABHOYCKOPEHHOM JABIDKEHUH 0€3
HAyvaJIbHOM CKOPOCTH MYTH OTHOCATCS KakK psAl HEUYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

6. HccrnenoBanne 3aBUCUMOCTA CHJIBI TPEHHUS CKOJBXKEHHS OT CHIIBI
HOPMAaJIBHOTO JAaBJICHUS.

7. Omnpenenenne kod(pUIIMEHTA TPEHUS CKOIBKCHHUS.

Omnpenenenue XECTKOCTU NPY>KUHBI.

o

9. Ompenenenrie pabOThl CUIIbBI TPEHUS TIPU PAaBHOMEPHOM JBUIKEHUHU Tela
10 TOPU30HTAIBHON ITOBEPXHOCTH.

10.Omnpenenenve pabOThl CHJIBI  YOPYrOCTH MpH  TOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOABMKHOTO U MOJBUAKHOTO OJIOKOB.

11.M3y4yeHne 3aK0HAa COXPAHEHUS SHEPTHMU.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBIL.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
SHEPrUu MPH KOJIeOATETHLHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkneHHole — kojeOanus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHWYeCKUX BOJH. IIpomonbHbie WU
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpoCTpaHEHUSI.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu. (¢ ucnojab3oBanueM odopyaosanus «Touka pocray)

1. HaOmronenne kojeO0aHMII Tel MOJ JEWCTBUEM CHIBI TSHKECTH W CHJIBI
YIOPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BoIHY X AEHHBIX KOJIEOaHW U PE30HAHCA.
PacnpoctpaneHrie npo0JibHBIX U MONEPEYHBIX BOJH (HA MOAEIIH).

e W

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomel u onvimol. (C NCNOJIb30BaHUEM 000PYIOBAHUSA
«Touka pocra»)



1. OnpeneneHue YacToThl W TNepHoja KoJieOaHMH MaTEMaTHYECKOTO
MasiITHUKA.

2. Ormpepenenne 4acTOThI U Miepuojia KoieOaHui Mpy>KMHHOTO MasgTHUKA.

3. HccnepoBanue 3aBUCUMOCTH TIEpHOJIA KOJIEOAHUN MOABEIIEHHOTO K HUTU

rpy3a OT IJIMHBI HUTH.
4. VccnenoBaHu€ 3aBUCMMOCTHU MEPHOJIa KOJIEOaHUM MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJia KOJIeOaHUM rpy3a, MOABEIICHHOTO K
HUTH, OT MACChI Ipy3a.

6. OmbBITEI, JIEMOHCTPHPYIONIME  3aBUCHMOCTh TEpHOAA  KOJIeOaHWMU
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yCKOpeHHs CBOOOTHOTO MaCHHUS.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMATrHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu. (¢ ucnoab30BaHueM 00opyaoBaHus « Touka pocray)

1. CBouCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomol u onvimsl. (C UCNOJIb30BAHHMEM 000PYA0OBAHUS
«Touka pocra»)

1. V3ydyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIIEHOTO

TenedoHa.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBera. 3atMeHus CosHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpakeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTPaXEHHUS B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xom mydeit B gnumH3e. OnTudeckas cucrtema (oToarmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThueckas cuctema. bin3opykocTh u
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Ombitel HptoToHa. CrokeHwue
CHEKTpalbHBIX IBETOB. Jrciepcust cBeTa.

Jlemoncmpayuu. (¢ HCNoJb30BaHMeM 00opyaoBaHus « Touka pocray)

1. [IpssMonmHEHOE pacpOCTPaHEHUE CBETA.



OTtpaxkeHue cBeTa.

[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[TpenomiieHue cBeTa.

OnTHueckuii CBETOBO/.

Xox Jiydeil B coOmparonieil JIMH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[Tomyyenune n300paxxeHuil ¢ TOMOUIBIO JIUH3.

W N RAEWN

[TpuHun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10.Moxens riasa.
11.Pa3noxxeHue 6e10ro cBeTa B CIIEKTP.
12.TTomydenue O0eIoro cBeTa Npu CI0KEHUH CBETa Pa3HbBIX I[BETOB.
Jlabopamopnusie pabomevl u onvimsl. (C UCNOJIb30BAHMEM 000PYA0OBAHUSA
«Touka pocra»)
1. HccnmenoBanne 3aBUCHMOCTH yIJIa OTPAKEHMSI CBETOBOTO Jiyya OT yIJia
MaJICHUS.

2. W3ydeHue XxapaKTepUCTUK U300paKEHUs IpeIMeETa B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yIUIa IIPEJIOMIIEHUSA CBETOBOIO JIy4a OT yria
MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlomyyeHue U300paKeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Omnpenenenne GOKYCHOTO pacCTOSIHUSI U ONTUYECKOW CHIIBI cOOMparomen
JINH3BI.

6. OnbITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnpIThl MO BOCHPUSTHIO LIBETAa MPEAMETOB NPHU UX HAOIIOACHUM 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u noryomieHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydeHusi. CTpoeHHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msorombsl.  PannoakTuBHBIE
npeBpattenus. [lepron monypacmnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBsA3p Maccel W dHepruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3nepruu CosHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUSA pPagUOAKTUBHBIX H3JIyYCHUNW HaA HKUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CroexTpbl U3Ty4YEHUS U MOTJIOLIEHUS.

2. CrnekTpbl pa3JIMyHbIX ra30B.

3. CnekTtp Boaopoa.



4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaGota cuéTunka HOHU3UPYIOIINX H3TyUYCHHI.

6. Peructpanus nsinydeHus NpUPOAHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaGnroeHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUYCHUSI.

2. HccnegoBaHue TPEKOB: W3MEPEHHE IHEPTrUM YACTUUBI MO TOPMO3ZHOMY

nyTu (1o poTtorpadusm).

3. U3mepenue paguoakTuBHOTO (poHa.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IAIONUN MOY/h IPEIHA3HAYEH JIJIsi CUCTEMaTHU3aluu
u  0000IEeHWS TPEIMETHOTO  COACP)KAHWSA W OIbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PM3HKH, a TaKKe IS OATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uKke s 00y4aromuxcs,
BBIOPABIIIUX ATOT yU4EOHBIN MpeMeT.

[Ipu U3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOAOB HCCIIECIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
SABJICHUS, TPUMEHSS TOJy4YeHHBbIC 3HAHUS, pelaTh 3ajJadyd, B TOM YHCIE
Ka4e€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO JEATEIIBHOCTHBIA XapaKTep NAHHOTO pa3zesia peaau3yercs
32 CY€T TOro, 4YTO OOy4Yarluecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
¢dbuznyeckue SBJICHUS B OKPYKalOIel MPUPO/Ie U MOBCEAHEBHON KU3HU;

WCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YuUCJIe 1)1 MPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSICHSITh HAy4HbICE OCHOBBI HAmM0OJIE€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOUHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHMS BCEX U3BECTHBIX BUJIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (u3nku Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUs HAMpPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaromerocsi 0yayT cpopMupoBaHbI CIASAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUUECKUX KadyecTB (M3MUECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUILIEW COCTAaBIISIOLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENBHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUil O€30IacCHOrO TOBEJIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE Yy4YacTH€ B PEIICHUHM MPAKTUYECKUX 3a]ady (B paMKaX CEMbH,
oOpa3oBaTeNnbHON  OpraHM3allui, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3K0JOTrHY€CKOr0 BOCIIUTAHHUS:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelIeHus;

e 8) amanTanmuum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeasbl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITIOJIHCHUH WCCICIOBAHUN U
POCKTOB (M3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
NeSITeIIbHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUMU, B TOM YHcCie (OPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISABJISATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOXKHBIX TJIOOAJIBHBIX MOCIICICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe ocBOeHMs TporpaMMmbl 1O (M3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(ssBIIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U TMTPOTUBOPEUHS B pacCMaTpPUBAEMBbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITH TPUYUHHO--CJICICTBEHHBIC CBS3U MPU H3YyYCHUH (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

HCTIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIIbCKU HHCTPYMEHT TTIO3HAHUS,
MIPOBOJUTH IO CAMOCTOATEIIBHO COCTABJIICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(bU3NYECKUIl DKCIEPUMEHT, HEOONBINOE HCClIeAOBaHUE (PU3UUECKOTO
SIBJICHUSI;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUSA WJIN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS M BBIBOJABI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlalibHEMIIIEE pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, a TAKKE BBIJBUTATH MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUAX U KOHTEKCTAaX.

Pabora c nunopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpOpMaAlMM W WJUIIOCTPUPOBATH pelIaeMble 3aJa4d  HECIIONKHBIMH
CXeMaMHu, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:

B XOA€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJCU, HAIlleJICHHBIE HA pEUICHUE 33Jaud U TMOAAEp KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHNUS;



CONIOCTABIISITh CBOM CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, oOHapy>KUBAaTh Pa3IMuUe U CXOJCTBO MO3UIINH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3HMYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
pobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ JOCTIDKEHMIO: PpaCIpeNeNiaTh poid, OOCYXIaTh NpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000MaTh MHEHUS! HECKOJIBKHX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIEHO C(HOPMYTHMPOBAHHBIM YYaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3JIUYHBIX MOAXOJaX [MPHUHATUA  peElICHUMN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHO COCTaBJIATh AITOPUTM PeIlieHUsT (PU3UUECKOl 3aJaun HIIn
IlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIpeiaraeMble BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJILTATA LIEJIU U YCIIOBUSIM;

CTaBUThb ce0s HA MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (U3NIECKUX 3a/1a4 UK
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYTOro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHMIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, TMeperaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUJIKOCTAMH H
razamu, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpEe, B TOM uuclie (U3NYECKUE SBJICHUS B MPUPOJIE:
MpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEKHBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSXKECTH, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWEe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAsI CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IJICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TOTCHIMalbHAs DHEPTHsi), MPHU OMHCAHUM MPABUIHHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYUNH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs Cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phiuara (0J10Kka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruM, TPU HSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl IPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBsA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYJIBI UM NPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BETUUHHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3NMYECKUX METOJI0OB, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHNUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHUSA, BPEMEHH, MACChI TEla,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aO0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBONUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BETUUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO ABWKYLIETOCS TeNa OT BPEMEHM [BMXKCHUS TENA, CHUJIBI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBHMCUMOCTH CHJIBI TPEHHUS OT IUIOLIAAU CONPUKOCHOBEHUS TEJI, CUIIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUSI TeJl, YCIOBMM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTb B



IUIAHUPOBAHUM  YYEOHOTO0 MCCIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNysl NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIIETOBaHMS,

MPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEIUYMH (TUIOTHOCTD
BEI[ECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIAa TPEHHUS CKOJIbXKEHHUS,
JaBJICHUE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTpyEHHOE B KHUAKOCTh TeJO0, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTHIX MEXaHU3MOB), CIEAysd NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJIHEHUU H3MEPEHHM COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYEHHE UCKOMOW BEJIMYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCYJIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmHucaHus (B TOM YHUCIE:
HNOJUIMIIHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpU3NYECKHUX SABJICHUA M HEOOXOIMMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYILECTBISATH OTOOp HCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPABHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHGOpMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHINIOJHEHUH YUYE€OHBIX 3alaHUN HAYYHO--TIOMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM



yycie MyOJu4HO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BATH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIIEIUTh 32 BBIINOJHEHUEM IUIaHA JACWCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBI  BKJIQJL B  JI€ATEIBHOCTh  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJI30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUIaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKHU, TOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KAIIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
TerjIonepeaaya (TETUIONPOBOIHOCTD, KOHBEKIIHS, W3JIy4YCHHE),
AIEKTPU3ALMS TEJ, B3aUMOJICCTBUE 3apANIOB, EUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAHUI0 HX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTaJUIbI B mOpupoje, uziaydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUCCKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaoCOB, pOJb MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTa



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJbHAS BIAXHOCTh BO3[yXa, JJICKTPUYECKHI 3apsl,
cuja TOKa, SJIEKTPUYECKOE HAIpPsKEHUE, CONMPOTHUBJICHUE IPOBOIHUKA,
yACIbHOE  CONPOTHBJIEHUWE  BeIIEeCTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YyEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
GU3MYEeCKUX BEIMYMUH, HAXOAWTh (OPMYINBI, BEIUMYWHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEHN (PU3HUECKUX BETNINH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KNHETHUYECKON TEOpUHU
CTpOEHHS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHMS 3apsja, 3akoH OMa Jyis ydacTka LenH, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHUE;

OOBSCHATH (PU3MUYECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
[IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHU,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSI 3aJlaud 3alKChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEoOXoauMbIe JUIsi €€ pelieHusi, MPOBOAUTh pacuéThl W CpPaBHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpPU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHMCAHWE HCCIEIOBAaHUS, BBIICISATH
MPOBEPSIEMOE MPEIINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJCHUSI UCCIIEI0BAHUs, €J1aTh BHIBO/IBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIeCCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjomaromei)
MMOBEPXHOCTH, CKOPOCTh HCIIAPEHUS] BOJBI OT TeMIEpaTyphl KUIKOCTU U
miomaaun €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aWMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MarHUTHOTO MOJS HAa MPOBOAHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DBJIEKTPOJBUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IIPOBEPsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIOJIHATh ~ MPSAMBIE  W3MEPEHHsS]  TEMIEpPaTypbl, OTHOCHTEIbHON
BJIQKHOCTH BO3]lyXa, CHUJIBI TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKON BEJIMYHHBI OT
IpYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
COIPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM IONEPEYHOIO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENBHOIO MW  MApaUIEIbHOTO  COEAMHEHUUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JienaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATh 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK JIJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBIEHUH U HEOOXOJIHUMBbIE
(bu3nYecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
Henen ¢ nociaeAoBaTesIbHbIM U MapajulesIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUM B IOBCEIHEBHOMN
KU3HU I oOecreueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M TYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHY BBHITIOJTHEHUN YUCOHBIX 3aIaHU HAYIHO--TIOMYJISIPHYIO
JUTEPATYpPy  (PU3UUECKOrO  COJIepKaHMs, CIPABOYHbIC MAaTepUalbl,
pecypcbl cetu HTepHEeT, BiaieTh NMpUEMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
0000mas uHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEIOBAHUN (DU3UUECKUX
MPOLIECCOB pacHpeiesaTh OOA3aHHOCTH B TPYIE B COOTBETCTBUHM C
MTOCTABJICHHBIMA 33/1a4aMH, CJICJUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NEeATEeTLHOCTD TPYIIHI, BEICTPAWBATh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO JBMXEHUS, Aedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK M yJIbTPa3BYK, DJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

paznuuarh sIBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEIHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE ABUKEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TE€J, PEaKTUBHOE JIBI)KEHUE, KOoJieOaTeIbHOE ABMKEHHE (3aTyXaronie u
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XKCHHE, OTPAXKEHUE
3ByKa, NPSIMOJMHENHOE pacCIpOCTPAaHEHUE, OTPAKECHHE U TPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOIrO CIIEKTPa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaromeM Mupe (B TOM uucie (QU3UYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IJIaHEeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOIETOBOIO M PEHTICHOBCKOIO M3JIy4YEHHH, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAsS W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEepUOJ U YacToTa KojeOaHuH, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBbIX BEJIUYMH,
0003HAaYEHUs1I M EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO0 (PU3UYECKYIO BEIMYHMHY C JAPYTHUMH BEJIUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPIO3ULMA CHJI, NPUHLUI OTHOCUTENbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN



IpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIEJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBsACHEHHWE u3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOMl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3UUYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIJIOBUE, BBISIBIIATH HEIOCTAIONINE WM M30BITOYHBIC JIaHHBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE JIJISl PEILICHUS, TPOBOJIUTh PACUEThl U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIACIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUSI HHEPTHH, 3aBUCHUMOCTh TEpHOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHre 0eroro cBeTa B CHEKTP, U3yUYCHUE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATh XOJ ONbITA W  €ro  pe3ysbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOol BeNIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOjIa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MNpeloMJIeHHs] OT yria



NaJicHNs): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
du3MYECKUX BEIMYMH B BUAC TaOMUI] ¥ TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIMYUH (CPEIHSISA
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro W TMPYKWHHOTO MAasSTHHKOB,
ONTHYECKAas CHJIa COOMpAOIIeH  JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KEHHON MHCTPYKIIMH, BBIYUCIATH
3HAUYCHWE BEIIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3a, IIAaHETapHAas MOJEIb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYESCKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMOMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKHUE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparolIeH JIMH3E;
NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HNYECKOTO COJICpKAaHUS B
HNuTepHeTe, caMoCcTOATENBHO (OPMYIHPYSI ITOUCKOBBINA 3aIpoC, HAXOAHUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIONMYJISIPHYIO
JaUTepaTypy  (pU3MUECKOro  CoAepKaHHs, CIPAaBOYHbIE MaTepHAIbI,
pecypchl cetr MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpPMAIlMM U3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO COACpHKAHMUS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayJIuTOpHUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0 0
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa 0 0 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
2.2 A 2
IperaTHBIC COCTOSIHHS BEIIESCTBA 0 0 https://m.edsoo.ru/7f416194
JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII bubnmoreka [JOK
2.3 2 0 1
BEIIECTBA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 0 0 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bubmuorexa [JOK



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
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 0 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlaprerite xuAKocTA > 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOC(epHOe AaBIeHHC 0 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomHOCT 3 1 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpUYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
2.1 . 7 0 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 DNeKTpOMarHuTHask UHIYKIUS 4 0 0 httos://m.edsoo.ru/7fA181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 0 2 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

®dusuka, 8 knacc/ [leppimkua A.B., OO11ecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkninonepHoe obiectBo «M3aaTenbeTBO
«IIpocBerieHue»

2. Yuebnuk: A.B.Ilepoimkun. ®usuka. 7 kiacc. «podar», M., 2019.
3. YuebOnuk: A.B.Ilepoimkun. ®usuka. 8 kimacc. «Ipodar», M., 2019.
4. YueOnuk: [leppimikun A. B., EM.I'yrauk. ®usuka. 9 kinacc. «poday,

M., 2019

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1.

No ko

JHantomenkos B.C. TexHonorus pa3HOypOBHEBOro 00yueHus: pusuke s
CEJIbCKOM IIKOJIBL: 7-9 KJIacchl

Hukutun A.B. u n1p. KomnerorepHoe MoJieInpoBanie PU3nIecKux
MPOLIECCOB®

®dusuka : yueonuk s 7 kinacca (PI'OC)

dusnka : yueonuk s 8 kinacca (PI'OC)

dusuka : yueonuk a1 9 kimacca (PI'OC)

dusuka : yueonuk s 7 kiaacca (PI'OC)

NBanoB b.H. CoBpemenHas ¢u3uka B mIkoie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Caiit- «OnemeHTapHas Qpu3nka

http://elfiz.ru/

Caiit- «Knacc!nas pusuka ajist 110003HATETBLHBIX)
http://class - fizika.narod.ru/index.htm

Cait- «Pusuka.ru»
http://www.fizika.ru/index.php
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