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AHHOTANuA
Ha3Baumue duzuka
Kuaace 7-9
YpoBeHb bazoBslii
Cranpapr DI'OC 000, DenepanbHas oOpa3zoBareIbHAas MPOrpaMMa OCHOBHOTO O0ITIETO0 00pa30BaHU

MecTo npenmera B
y4eOHOM IIaHe

Pabouas mporpaMmma B COOTBETCTBUU C YUEOHBIM IIJIAHOM IIKOJIBI PACCYMTaHA HA pean3alliio B TeueHue 3 et Ha 238
y4€OHBIX 4aCOB:

—B 7-M Kiacce - 68 yacoB, U3 pacuera 2 y4/4. B Hezento (34 yueOHbIe HEeJIeH )

—B 8-M Kacce - 68 yacos, U3 pacuera 2 y4/4. B Henenmo (34 yueOHbIC HEJICIH )

—B 9-M kiacce -102 yacoB, u3 pacueta 3 yu/4. B Henento (34 yueOHbIE HEJIeH)

KoanuecTrBo 4acoB

238

eans

npruoOpeTeHne UHTepeca U CTpeMIICHHUs 00yJaroIuXCsl K HAyYHOMY HU3YYEHUIO IIPUPO/IbI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH; pa3sBUTHE MPEACTABICHUNH O HAyYHOM METOZE MO3HaHMA U (POPMHUPOBAHHUE UCCIIEN0BATEIBCKOTO
OTHOILEHHSI K OKPY’KAIOLUM SIBIICHUSM; (OPMHUPOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yybTaTa U3y4eHUsI OCHOB CTPOCHHMS
MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH; (OPMUPOBAHUE MPEACTABIECHUN O pOau (PU3UKU NS Pa3BUTUSA JAPYTUX
€CTEeCTBEHHBIX HAyK, TEXHUKU U TEXHOJOIWH; pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cdepax Oynyuiel npodeccuoHanbHOM
NeSITeIbHOCTH, CBA3aHHON C (PU3MKOM, MOATrOTOBKA K JajbHEHIIeMy 00yYEHHIO B 3TOM HalpaBICHHUH.

3agaun

- IpHOOpETEeHNE 3HAaHUH O AUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHMYECKUX, TeTIJIOBBIX, IEKTPUUECKUX, MATHUTHBIX U
KBAaHTOBBIX SIBJICHUSX;

NpHOOpeTEeHNE YMEHUH OMUCKHIBATh U OOBACHATH (PU3NUYECKUE SIBICHUS C UCTIOIb30BAaHUEM TMOTYYCHHBIX 3HAHMIA,

- OCBOEHHE METOJIOB PEIIEHUS MPOCTEUINNX PACUETHBIX 3a/1a4 C UCIOJIb30BaHUEM (DU3UIECKUX MOJIECNICH, TBOPUECKUX H
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

- pa3BUTHE YMEHHI HAOJI01aTh MPUPOJIHBIE SIBJICHUS U BBITIOJHSATH OIBITHI, 1a00paTOpHbIE pabOTHl U AKCIIEPUMEHTAITBLHBIE
WCCJICTIOBAHMSI C MCTIOJIF30BaHNEM U3MEPHUTEIbHBIX IPUOOPOB;

- OCBOEHHE TTPUEMOB padOThI ¢ MHPOpMaIuel PU3NIECKOTO CoMepKaHus, BKITFOYast HH(OPMAIIO O COBPEMEHHBIX
JTOCTHKEHUSX (DU3HMKH, aHATTU3 U KPUTHUYECKOE OllEeHUBaHUE MH(DOpMAIIHH;

- 3HAKOMCTBO €O cepamu mpohecCHOHATTEHOMN ACSITEIIBHOCTH, CBI3aHHBIMU C (U3HKOM, 1 COBPEMEHHBIMU TEXHOJOTUSIMH,
OCHOBaHHBIMH Ha JOCTHKEHUSIX (PU3MUECKON HAYKU.

YMK

1) dwuswuka: 7-i kaace : yaeouuk / U.M. Iepoimkun, A.W. BaHoB. — 2-¢ u3j., crep. — Mocksa : [Ipocsemenue, 2022.
2) Owusuka: 8 kinacc : yueouuk / U.M. Ilepoimikun. — 8-e u3j., mepepad. — M.:[Ipoda, 2019.
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3) ®usuka: 9-it knacc : yueOnuk / .M. [eppimkun, E.M. I'yrauk, A.U. [Terpos. — Mocksa : [Ipocsemenne, 2021.
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HOACHUTEJBHAA 3ATINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA «®U3UKA»

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O OOILEro oOpa3oBaHUsl COCTABJICHA HA OCHOBE
MOJIOKEHU M TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHO MporpaMMmel, mipeactaBieHHbx B PI'OC 000, a takxke ¢ yuérom (emepanbHOi
paboueii mporpammsl Bocriutanus u KoHuenimu npenogaBanus yueOHoro npeamera «Dusnkay.

CopneprkaHue nporpammsl 110 (U3UKE HAIPABIECHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOH
IPaMOTHOCTH OOYYaIOMIMXCS W OpraHu3alMi0 U3ydeHHs (U3UKUA Ha JEATeNIbHOCTHOW OcHOBe. B
nporpaMMe 1o (U3MKE YUUTBHIBAIOTCS BO3MOXKHOCTH Y4YeOHOro IpeiMeTa B peaau3aliu
tpeboBanuit ®I'OC OOO Kk mnIaHUpPYEeMBIM JMYHOCTHBIM M METalpeJAMETHBIM pe3yJbTaTaM
00y4eHHUs, a TAK)Ke MEKIIPEIMETHBIE CBSA3U €CTECTBEHHOHAYUYHBIX YU€OHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111€r0 00pa3oBaHusl.

[TporpamMa 1o ¢u3uKe YCTaHABIMBAET paclpeieieHue y4eOHOro marepuaiga I0 rojam
oOyyenus (o Kiaccam), NpeAsaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COJEPKAHUSA U YUETE BO3PACTHBIX 0COOEHHOCTEH
oOydJaronmxcsi.

[Tporpamma no ¢usuke pazpaboTaHa C LEJNbI0 OKa3aHUsI METOAMUYECKONW MOMOIM YUYHUTEINO B
cO3/1aHUU pabouell IporpaMMel [0 Y4eOHOMY ITPEIMETY.

®dusnka ABISETCA CUCTEMOOOPA3yIOIUM Ul €CTECTBEHHOHAYYHBIX Y4YEOHBIX INPEIMETOB,
IIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMUEH,
Ouosiorueit, actpoHomueil M ¢u3nveckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, IpeloCTaBiseT HaumOojee sICHble O0O0pa3lbl MPUMEHEHHs] HAy4HOI'O METoJa
MIO3HAHUS, TO €CTh CII0CO0a MOMYyYEHUs JOCTOBEPHBIX 3HAHUM O MUpE.

Opna w3 raBHBIX 3a4a4 (U3MYECKOro oOpa3oBaHUSl B CTPYKType o0OIIero oodpazoBaHus
COCTOUT B (OPMHMPOBAHUU €CTECTBEHHOHAyYHOW TIPaMOTHOCTH M MHTEpeca K Hayke Yy
oOy4Jaronmxcsi.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE IpENIOaraeT OBJIAJCHHUE  CIEAYIOLUIMMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBICHUS;
e OLEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
e HHTEpPIpPETUPOBAThH JAHHBIE U MCIIOJIb30BaTh HAyYHbIE 10KA3aTeNbCTBA Ul OJIYUYECHUs BBIBOIOB.

HEJIM N3YUYEHUSA YYEBHOI'O ITPEIMETA «®PU3UKA»

Lenu u3ydenus UMK Ha ypOBHE OCHOBHOTrO 0O0IIero oopazoBaHus onpeneneHsl B Konuenuu
npenojaBaHus yuyeOHoro mpenMera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanyy, peagu3yoONMX OCHOBHBIE O00II€00pa3oBaTeIbHbIE MPOTPaMMBbl, YTBEPKIAEHHOM
pemienueM Komnernn MunucrepctBa npocsemieHusi Poccuiickoit denepannu (nmpotokon ot 3
nexa0pst 2019 r. Ne [1K4gH).
Henu usyvyenus ¢pusuku:
e MpHUOOpPETEeHHE HMHTEpeca M CTPEMIICHUS OOYdYaIOUIMXCsA K HAYYHOMY M3YYEHHIO HPUPOBI,
pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TO3HaHUS U  (opMupoBaHUe
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;
e (opMupoBaHHEe Hay4yHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHHsS OCHOB CTPOEHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
e (opMupoBaHue MpeaACTaBICHUN 0 Posi (PU3KUKM JUISL pa3BUTHUSL JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJIOTHUI;
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pa3BUTHE TIPEJCTABICHUNM O BO3MOXHBIX chepax Oyaymed mpodeccHoHaTbHON
NESATEILHOCTH, CBSI3aHHOW C (PU3MKOM, MOJATOTOBKA K JAJbHEHIIEMY OOYYEHHIO B ITOM
HaIpaBJICHUU.

JlocTukeHune 3TUX Lejei mporpaMmbl Mo (puU3MKe HAa YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUS
o0ecreunBaeTCs peleHueM CIEAYIOMUX 3a1aY:

npruoOpeTeHne 3HAaHUN O TUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

MpUOOpeTeHnEe YMEHUN ONMUCHIBATH U OOBSICHATH (PU3UUYECKHE SIBICHUS C HCIIOIb30BaHHEM
[MOJIYYEHHBIX 3HAHHI;

OCBOEHHUE METOJIOB PEIICHUSI TPOCTEHIINX PAacUETHBIX 3a/1a4 C UCTIOIb30BaHUEM (PU3UUYECKUX
MoJIeNIel, TBOPYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOIIOJaTh MPUPOAHBIC SIBJICHUS U BBINOJIHATH OMBITHI, JJAOOpATOpPHbBIE
paboTbl M AKCIEPUMEHTAIbHBIE MCCICIOBAHUA C HCIOJIb30BAHUEM H3MEPUTEIbHBIX
puOOpPOB;

OCcBOeHHE TPHEMOB paboThl ¢ uHpopManuel (U3NYECKOTO COAEp)KaHUs, BKIIOYas
MH(OPMALIUIO O COBPEMEHHBIX JTOCTIKEHUSIX (PU3MKHU, aHATIU3 U KPUTUYECKOE OICHUBAHUE
nH(pOpMAIHH;

3HAKOMCTBO €O cdepaMu NpodeccHOHAIBHON AESITeNbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAHHBIMHU HA JOCTIKEHHSX (PH3NUECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha n3ydenue ¢pusuku (6a30BbIid ypOBEHB) HA YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs OTBOJIUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 4yaca B Hezieqto), B 8 kiacce — 68 yacoB (2 yaca B He/ien0), B 9
kiacce — 102 yaca (3 yaca B HeeImo0).
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COJAEPKAHUWE YYEBHOTI'O TPEJIMETA

7 KJIACC

Pasznen 1. ®u3uka v e€ poJib B NO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoze. SAsnenus npupoasl. PusndecKue sBICHU: MEXaHUYECKHE, TEIIOBBIC,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

duzndeckue BennIuHbl. M3mepenne ¢puszndeckux BennuuH. Ousznueckue npudopsl. [TorpemHocTs
n3MepeHuil. MexxyHapoaHasi CucTeMa eIMHULL.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKH U3Y4al0T Ipupoay. EcTecTBeHHOHAYUHBINH METOA
MOo3HaHUS: HAOJI0IeHHEe, TOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10
MIPOBEPKE THIIOTE3, 00BsICHEHNE HAa0II01aeMOoT0 siBiieHUs. Onucanne GU3NUECKUX SBICHUN C
ITOMOILIBIO MOJIEIIEN.

Hemoncmpayuu.
1. MexaHunueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®usnueckue MpuOOPHI U MpoLeypa MPIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(POBBIM
puOOpPOM.
Jlabopamopuuvie pabomot u onvimel.
1. Omnpenenenue 1EHBI A€TEHUS KA H3MEPUTEIHLHOTO MpUOOpa.
2. H3mepeHne pacCTOSTHUM.
3. Usmepenne o0bEMa KUAKOCTH U TBEPIOTO TETA.
4. Onmnpenenenre pa3MepoB MaJIbIX TEI.
5. M3mepenue temrepaTypsbl IpU MOMOIIH KUJAKOCTHOTO TEPMOMETPA U TATIYUKA
TEeMIIepaTypsbl.
6. IIpoBeneHue mccine0BaHUs IO IPOBEPKE THITOTE3bI: TAIBHOCTD MOJIETA MApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OOJIBbIIIE BHICOTA ITyCKa.
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBAa.
CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA.
JIBr>keHune yacTull BeniecTBa. CBs3b CKOPOCTHU ABMKEHUS YaCTHI] C TeMIieparypoil. bBpoyHoBckoe
newkenue, nuddysus. BzaumoaencTBre yacTUll BENECTBA: MPUTHKEHNE U OTTAJIKUBAHUE.
ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ta30B, KUIKOCTEH U TBEPBIX (KPUCTATUIMYECKUX )
Ten. B3anMocBs3b MEX1y CBOMCTBAMHU BEILIECTB B Pa3HBIX arperaTHhIX COCTOSIHUSAX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.
1. HabGmonenne 6poyHOBCKOTO JBHKEHUS.
2. HabGmrogenue nuddysuu.
3. HabGmronenwue siBeHUH, OOBSICHIIOMIUXCS TPUTSKCHHEM UTH OTTATKHBAHHEM YaCTHII
BEIIIECTBA.
Jlabopamopuvie pabomol u onvimol.
1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCTIONB30BaHUEM (poTorpaduii).
2. OmbITHI 11O HAOTIOACHUIO TEIJIOBOTO PACITUPEHHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:xeHMe ¥ B3aumMo/jieiicTBue TeJl.
Mexanuueckoe nBrkeHue. PaBHoMepHOe 1 HepaBHOMepHOe nBrkeHHe. CkopocTh. CpeaHsis
CKOPOCTbH IPH HEPABHOMEPHOM JIBFDKEHUHU. PacuéT myTH u BpeMeHHU JBUKCHHS.
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SIBneHue nHepuuu. 3aKOH MHEpLUUHU. B3auMozelicTBre TeN Kak MpUuYMHAa U3MEHEHUS CKOPOCTH
JBUKEHUA Tell. Macca kak Mepa nHepTHOCTH Tena. [notHocTs BeniecTBa. CBs3b INIOTHOCTH €
KOJIMYECTBOM MOJICKYJ B eIMHHIIC 00BEMA BEIeCTBa.

Cuita Kak XapakTepUCTHKa B3auMoaecTBus Ten. Cuiia ynpyrocTu u 3akoH I'yka. 3mepenue cuiibl
C TIOMOIIBIO IMHAMOMETpA. SIBJIeHUE TATOTEHUS U CHila TsbkecTr. CHlla TSHYKECTH Ha JAPYTHUX
manerax. Bec tena. HeecomocTs. ClioxeHue cuil, HAapaBJIE€HHbBIX 1O OJHOW MPSMOIA.
PaBnonelictByromas cuii. Cuiia TpeHusi. TpeHue CKoJib>KeHUs U TpeHue mokosi. Tpenue B npupo/ie
U TEXHUKE.

Jemoncmpayuu.
Habnronenne MexaHMYECKOTo ABMKEHUS Tea.
N3mepenune ckopocTy MpSIMOJIMHEHHOTO ABHKEHUS.
HaGnronenue siBleHUs] HHEPLIUH.
Habumroienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHEHHE MAacC 110 B3aUMOJICHCTBHUIO Tell.
CrnosxeHue cull, HapaBJICHHBIX 110 OJHON MPSIMOH.
Jlabopamopuvie pabomul u onsimol.
Omnpenenenrue CKOPOCTH PABHOMEPHOTO BIKEHUS (IIapHKa B )KUIKOCTH, MOJETU
AIEKTPUUYECKOTO aBTOMOOMIIS U TaK J1ajiee).
2. Ompegenenue cpeHel CKOPOCTH CKOJIBbKEHUSI OpycKa WU IIapuKa M0 HaKIOHHON
TUTOCKOCTH.
Omnpenenenue MWIOTHOCTU TBEPIOTO TeNa.
4. OnubIThI, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTh PACTSKCHHUS (ehOpMaIiu) MPYKUHBI OT
MIPUJIOKEHHOM CHITBI.
5. OmbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPSHHUS CKOJIBKEHHUS OT Beca Tella U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.
Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.
Hasnenue. CriocoObl yMEHbIIICHUS U YBEIHUEHUS AaBieHus. J[aBneHue raza. 3aBUCUMOCTh
JaBJICHUS Ta3a oT 00hEMa, Temmeparypsl. [leperada naBneHus: TBEPIBIMHA TEITAMH, KUIKOCTIMHU U
razamu. 3akoH [lackans. [TneBMaTndyeckue MamHbl. 3aBUCUMOCTD JaBIIEHUS KHUIAKOCTH OT
rryounsl. ['uapocraTudeckuii napagokc. CooOmiatontuecs: cocyanl. ['uapaBinueckiue MEXaHU3MBI.
ATtmocdepa 3emnu u atMmocdepHoe naBineHue. [I[pudnHbI CylecTBOBaHUS BO3YITHONW 000I0UYKH
3emun. OnbiT Toppudennu. M3mepenue atMmochepHOTO AaBiIeHUs. 3aBUCUMOCTH aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A uzMepeHus: aTMochepHOro AaBlIeHUS.
JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxumeaoBa) cusia.
3akon Apxumena. [InaBanue Ten. Bo3gyxomnnaBanue.

ocourwhE

w

JHemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.
[lepenaua naBneHus KUIKOCTHIO U Ta30M.
Coobmarommuecst CoCcybl.
I'mppaBnuueckuit mpecc.
[IposiBnenue necTBus aTMOChHEpPHOTO JTABJICHHUS.
3aBUCHMOCTh BHITAJKUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH TeJa U TIIOTHOCTU
KHUKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.
8. VYcrnoBwue miaBaHuUs Tell: TUIABAHKUE WIIH MTOTPYKEHUE TEJT B 3aBUCUMOCTH OT COOTHOIIICHUS
MJIOTHOCTEHN Tea U KUJKOCTH.
Jlabopamopuvie pabomsl u onvimol.

ocarwNE

~
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1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIC OT 00bEMa MOTPYKEHHOU B KHUAKOCTh YaCTH
Tena.
Onpenenenre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIECH CHIIBL, IEHCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT
MaccChl Tela.
4. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAIIKMBAIOILEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU KUIKOCTH.
5. KonctpynpoBaHue apeomeTpa Wil KOHCTPYUPOBAHUE JIOJKHU U ONpe/ieieHue eé
IpPy30I0AbEMHOCTH.
Pa3znea 5. PaGoTa u MOIIHOCTH. DHEpPrus.
Mexanuueckast pabota. MOITHOCTb.
IIpocTble MexaHU3MBI: pbIYar, OJI0K, HAKJIOHHAs TI0CKOCTh. [IpaBuio paBHOBecHs pblyara.
[TpumeHeHne npaBuiIa paBHOBECHS pblyara K 0JI0Ky. «3o0i0Toe mpaBuio» Mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHN3MBbI B OBITY M TEXHHUKE.
Mexanunyeckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaienue oqHOro Buaa
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS SJHEPIMH B MEXaHHKE.

N

Hemoncmpayuu.
1. IIpumepsl IPOCTHIX MEXaHU3MOB.
Jlabopamopuuvie pabomot u onvimel.
1. Onpenenenue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JBM)KEHUH TEJa MO TOPU30HTAIBHON
MMOBEPXHOCTH.
2. HccrnenoBanue ycrnoBHid paBHOBECHS pblUara.
3. Hsmepenne KIIJI HaKIOHHOM MJIOCKOCTH.
4. W3yudeHue 3aKOHA COXPAaHEHUSI MEXAHUYECKOUN SHEPTUU.
8 KUIIACC

Pa3pen 6. TerioBblie IBJICHUS.

OcCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teoprur CTpOeHHs BellecTBa. Macca u
pa3Mepsl aTOMOB ¥ MOJIEKYJI. OTBITHL, TOATBEPKIAIOLINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUH.

Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro cocTossHui BenecTBa. Kpucraminueckue u
amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, )KUIKOCTEH U TBEPBIX TET HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETHYECKON Teoprr. CMaunBaHue U KalWLISPHbIE SIBICHUA. TerioBoe
pacilipeHue U cKaTue.

Temnepatypa. CBsA3b TEMIIEPATypbl CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YacTULl. BHyTpeHHsIS
sHeprus. CrocoObl U3MEHEHUsI BHYTPEHHEH SHEpruu: Teronepeada u CoBepuIeHre padboThl.
Bunel Temonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINSA, U3ITyUECHHE.

KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTh BELIECTBA. TemI000MeH U TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TemioBoro 6ananca. [InaBneHue u oTBepeBaHNe KPUCTANINYECKUX BELIECTB.

VY nenpHas TerioTa muasieHus. [lapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenue.

VY nenpHas TemoTa napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYphl KMUIIEHUS OT aTMOC(EpPHOTro
JTaBJICHHUS.

Brnaxxnocts Bo3ayxa.

OHeprus ToIIMBa. Y IeibHAs TEMI0TA CTOPAHUS.

[Tpunanmme! padote! TemnoBbix aeurareneit KI1/1 rermnoBoro asurarens. TerioBble qBUTaTeN U
3alIuTa OKPYKaIOIIEeH Cpeibl.

3aKOH COXpaHEHMS U MIPEBPALLEHHS SHEPTUH B TEIUIOBBIX IIpOLECcCaXx.

Hemoncmpayuu.
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Habnronenne OpoyHOBCKOTO ABHKEHHS.
Ha6monenue quddysun.
Habnronenue siBieHNi cMaunBaHUs U KalTWJUISIPHBIX SIBICHUM.
Haburoienue TemnoBoro pacimupeHus Ted.
V3meHeHne naBneHHs ra3a Mpu U3MEHEHHH 00bEMa M HarpeBaHUH WIIA OXJIAXKICHHUH.
[IpaBuna n3amepeHus TeMIepaTypsl.
Bupel reruionepenayu.
OxunaxieHre Ipy COBepUICHUH PabOThI.
Harpeanue npu coBepieHH padOThl BHEITHUMU CUTIAMHU.
0. CpaBHeHuE TEIIOEMKOCTEN PA3IMYHBIX BEIIECTB.
. Habmoienue xuneHus.
12. HaGmnroreHre mocTOsSHCTBA TEMITEPaTyphl IPU IJIaBICHUU.
13. Mojenu TEIIoBBIX IBUTATEICH.
Jlabopamopuusie pabomot u onvimel.
1. OnbIThl 1O OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSHKEHUSI.
2. OmbIThI MO BBIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHON COJIU HJIM caxapa.
3. OnbITHI 110 HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEIl.
4. Onmnpenenenve AaBleHUs BO3ayXa B OajUIOHE HITIPHIIA.
5. OnbITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTH JIABJICHUS BO3/IyXa OT €ro 00bhEMa M HarpeBaHMUsI
WJIY OXJIQXKICHHUS.
6. IIpoBepka rumoTe3sl TMHCHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA KHUIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTyphl.
7. HabmoneHue n3MeHEHUs] BHYTpPEHHEH SHEPT U Tejla B pe3yiIbTaTe TeIUIoNepeaayn u
paboThl BHETHUX CHUIL.
8. MHccrnenoBanue siBIEHHS TEINIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON M TOPsTUEii BOBI.
9. Omnpeznenenue KOIWYECTBA TEIIOTHI, TOJYUYEHHOTO BOJOM MPH TEIJIO0OMEHE C HArPeThIM
METANINYECKUM LIUJIUHAPOM.
10. OnpeneneHue yaenpHOM TEIIOEMKOCTH BEILIECTBA.
11. ViccnenoBanue mpoiiecca HCHapeHHUs.
12. OnpeneneHre OTHOCUTENBHOM BIa)KHOCTH BO3TyXa.
13. Onpenenenne yaenpHON TETUIOTHI ITABICHHS JIbA.
Pa3pes 7. JiiekTpuyeckne 1 MATHUTHBIC SIBJICHHSA.
Onektpusanus Tenl. [[Ba posa anekTpudeckux 3apsaoB. BzanMoaeiicTBre 3apsoKeHHBIX Tell. 3aK0H
Kynona (3aBUCMMOCTb CHIIBI B3aUMOACHUCTBUS 3apsKEHHBIX TeJ OT BEJTMUUHBI 3apsiJIOB U
paccTOsSHUS MEXy T€JIaMu).
Onexrpuueckoe nojie. Hanpspk€HHOCTH aiekTpudeckoro nosst. [IpuHnun cynepnosunun
ANEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).
Hocurenu anexTpudeckux 3apsaoB. DJIEMEHTApHbIN AIeKTpudeckuil 3apsa. CTpoeHue aroma.
[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsiia.
ONEKTPUUECKU TOK. Y CIIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOT0 TOKA. VICTOUHMKH TOCTOSHHOTO
TOKa. J|efiCTBUS AJIEKTPUYECKOrO TOKA (TEII0BOE, XUMUYECKOE, MarHUTHOE). DIEKTPUUECKUH TOK B
KHUAKOCTAX U rasax.
Onekrprueckas nenb. Cuia Toka. DNeKTprudeckoe HanpskeHne. COnpoTUBIEHUE IPOBOIHUKA.
VY nenpHOE conpoTUBIIEHKE BenlecTBa. 3akoH OMa Juid ydacTka nenu. [locnenoBarensHoe U
napajuiesIbHOe COeIMHEHNE TIPOBOIHUKOB.
PaboTa 1 MOITHOCTB 37EKTpHUEcKOro Toka. 3akoH J[xoymns—Jlenna. Dnekrpuueckue Henu u
MOTPeOUTENH 2NEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbikaHue.
ITocTosiHHBIE MarHUTHI. B3anMoelicTBE NOCTOSTHHBIX MAarHUTOB. MaruuTHoe nose. MarautHoe
moJie 3eMJIM M €T0 3HaueHue IS )ku3HU Ha 3emite. OnbIT Dpcrena. MarHuTHOE mmosie
ANEKTPUYECKOr0 TOKa. [[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. [IeficTBE MarHUTHOTO OJIS Ha

BOoo~NoO~WONE
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IMPOBOAHUK C TOKOM. BHGKTpOILBI/IFaTeJIB MMOCTOSIHHOTO TOoKa. Mcrmons3oBanne BHGKTPOIIBHFaTeﬂeﬁ B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apanes. SABnenue anexkTpoMaruutHol nHAYKIUK. [IpaBuiio Jlenia. DnekTporeneparop.
CriocoObl MoNTydeHuUs ANEKTPUYECKON SHEPTUU. DNEKTPOCTAHIIUN HA BO30OHOBIIIEMBIX HCTOYHUKAX
SHEPIUU.

Jemoncmpayuu.
DnexTpu3aius Tel.
JIBa pojia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOIIA.
OnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsi/I0B.
[IpOBOIHUKY U TUBIEKTPUKH.
MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
HcTouHMKH TOCTOSHHOTO TOKA.
JlericTBuUs 2IIEKTPUYECKOTO TOKA.
0. DneKTpUYeCKHid TOK B )KUIKOCTH.
1. I"'a30BBIit pa3psi.
12. 3mepeHune CHITbI TOKa aMIIEpPMETPOM.
13. UsmepeHnue 31MeKTpUIeCcKOro HampsiKeHUs. BOJIBTMETPOM.
14. Peoctat u Mara3uH CONPOTUBIICHUI.
15. B3aumoseiicTBUE MOCTOSIHHBIX MAaTHUTOB.
16. MoaenupoBaHre HEBO3MOKHOCTH Pa3IelICHHUs TIOJTIOCOB MarHUTa.
17. MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MArHUTOB.
18. OmeIT Dpcrena.
19. MarauTtHoe noJje Toka. JIeKTPOMarHur.
20. JleficTBME MarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.
21. DneKkTpoABUraTeNb MOCTOSHHOTO TOKA.
22. ViccnenoBaHue SIBJICHHS SJICKTPOMArHUTHON WHTYKITUH.
23. OnbiTel Dapages.
24. 3aBUCUMOCTb HAIIPABJICHUS WHIYKIIHOHHOTO TOKA OT YCIIOBUI €r0 BOSHHKHOBCHHSI.
25. DneKkTporeHepaTrop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimel.
OnbIThI 10 HAOTIOEHHUIO SNEKTPU3AIUH TeT HHAYKIIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOoThI SIEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
W3mepenue u perynupoBaHue HaMPSHKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Y€Pe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HalpsHKEHUsI Ha pEe3UCTOPeE.
7. OMBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTbD JIEKTPUUECKOTO COMPOTUBIICHUS IPOBOAHUKA OT
€ro JUIMHBI, TUIOLIAU MOMEePEYHOr0 CEUeHHs U MaTepuarna.
8. Tlpomepka mpaBuia CJIOKEHUS HANPSHKEHUH MPH TIOCIICIOBATSIIEHOM COSAMHEHHIH JIBYX
PE3UCTOPOB.
9. Tlpomepka mpaBuiia sl CHITBI TOKA TIPU TapauUIeTLHOM COCTUHEHUHN PE3UCTOPOB.
10. Onpenenenue pabOTHI ATEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. Onpenenenne MOIMIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIICIIEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UYIIETO Yepe3 JIaMIIOUKY, OT HAPsOKEHUsS Ha
HEM.
13. Onpenenenue KIIJl narpeBarens.

RRoOoo~NoOR~wNE
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14. VccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MarHuTHOTO MOJISl MOCTOSIHHBIX MarHUTOB MPHU UX OOBEAUHEHUU U Pa3/ICICHUH.

16. MccnenoBanue ASWCTBUS SJIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD CHJIbl B3aUMOICUCTBUS KATYIIKH C TOKOM U
Mar"uTa OoT CHJIbl TOKa U HaIIPaBJIEHUS TOKA B KaTYyIIIKE.

18. NU3yuenue neiCTBUS MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoncrpyupoBanue U u3y4eHue padoThl SJIEKTPOABUTaTEIsl.

20. Usmepenne KIIJ anekTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnBITHI IO UCCIICAOBAHUIO SBJICHHS SJIEKTPOMArHUTHON MHIYKIIMU: UCCIIEIOBaHHE
W3MEHEHUN 3HaYCHUs U HaIlPaBJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanunyeckoe aBuxeHue. MarepuansHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOIo JBUKeHUsA. PaBHOMepHOE npsiMoinHEeHOe ABnxkeHue. HepaBHomepHOe
npsiMosHetHOe BkeHue. CpeqHsst U MTHOBEHHAs CKOPOCTh TeJia MPU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE npsiMosinHEHOE BrxkeHre. CBoOOIHOE mafeHue. OnbIThl [ anmmes.
PaBHOMepHOE nBIKEHUE 0 OKpYXHOCTH. [lepuon u yactora oOpamienus. JInneitnas u yriuonas
ckopocTH. LleHTpocTpeMHuTENIEHOE YCKOPEHHUE.

[Tepsriii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3akon HetoTona. [Ipuniun
CYNEPNO3UIIUU CHUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHUS CKOJIbKEHHUSI, CUJla TPEHUS IOKOS,
JIPYTH€ BUbI TPCHHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpEHUE CBOOOIHOTO MajieHus. J[Bikenune
maneT Bokpyr Connna. [lepBas kocmuyeckast ckopocts. HeBecoMOCTh U meperpy3Kku.
PaBHOBecue MaTeprabHON TOUYKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEa C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTwH.

Nmnynsc Tena. U3menenue ummnynbca. MiMnynbce cuibl. 3aKOH COXpaHEHUsI UMITylbca. PeakTuBHOE
JIBH>KEHUE.

Mexanunueckasi paboTa ¥ MOIIHOCTh. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBsi3b JHEPTUH U
pabotsl. [loTeHnmanbpHas YHEPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHmanpHas
SHEeprus cxxkato npyxuHbl. Kunernueckas sneprusi. Teopema o KWHETUYECKON SHEPTUU. 3aKOH
COXPAHEHUS MEXAHUYECKOUW SHEPTUH.

Jemoncmpayuu.

1. HalGmroneHne MEXaHMYECKOTO JIBMXKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.
CpaBHeHHE MyTel U TPACKTOPUM IBHIKEHUSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX
TeJI OTCYETA.

N3mepenne ckopoCcTH U YCKOPEHUS MPSIMOIUHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKEHHUS.

HalGmronenne aBmkeHus Tena mo OKpy>KHOCTH.

Habmoienne MexaHn4ecKuX sIBICHUH, MPOUCXOIAIINX B cUCTeMe oTcuéTta «Tenexkay mpu
e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUU OTHOCHTENIbHO KaOnHeTa (PU3UKH.
3aBUCHMOCTb YCKOPEHHUS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHIIBI.
HalGmronenue paBeHcTBa CUIT TPU B3aUMOJICHCTBUAN TEJ.

N3menenune Beca Tena Npu YCKOPEHHOM JIBH)KEHHUH.

10 [Tepenava umiysbca Ipyu B3aUMOICHCTBUH TEIT.

11. TIpeoOpa3oBaHwms SHEPTUU TIPU B3AUMOJICHCTBUU TE.

N
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12.
13.
14.
15.
16.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHEeHHE UMITYJIbCA TPU a0COIOTHO YIPYTrOM B3aHMOJICHCTBHUH.

Habmoienne peakTMBHOTO JABUKCHHUS.

CoxpaHeHHEe MEXaHMUYECKOI SHEPTUH ITPU CBOOOTHOM TMaICHUH.

CoxpaHeHne MEXaHUYECKON PHEPTHU IIPH IBUKEHUU TeJIa M0/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

2.

©ooNo

10.

11.

KonctpyupoBanue Tpakrta ajs pa3roHa U JallbHEHIIero paBHOMEPHOTO JABMKEHUS [IapuKa
VT TEIICKKH.

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM JBMKEHUS [apUKa o
HAKJIOHHOM TIOCKOCTH.

Omnpenenenne yCKOpeHUs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKEHHH 1O HAKJIOHHON
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBH)KEHUU 0e3
HavaJIbHON CKOPOCTH.

[TpoBepka rumoTe3sl: €CIu NPU PaBHOYCKOPEHHOM JBIKEHUH 0€3 HaualbHOW CKOPOCTH
MyTH OTHOCATCS KaK PsiJi HEYETHBIX YUCEIT, TO COOTBETCTBYIOIINE IIPOMEXYTKHA BPEMEHU
OJNHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKECHHUS OT CHITI HOPMAJIBHOTO JIABJICHHUSI.
Onpenenenne KO3PPUITUSHTA TPSCHUS CKOJTBKCHHS.

OnpenerneHne XECTKOCTH MPYKUHBI.

Onpenenenne pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JBM)KCHUU TeJIa IO TOPU30HTAITLHOM
MOBEPXHOCTH.

Onpenenenne pabOTHI CHITBI YIIPYTOCTH MPH MOABEME TPY3a € UCIIOJIb30BaHHUEM
HETIOJIBMXKHOTO U TIOIBMYKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3znen 9. Mexann4yeckue KoJe0aHUA ¥ BOJIHBI.

KonebarenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKU KOleOaHUIl: Iepuoi, 4acToTa, aMIUIUTY 1a.
MaremaTrueckuil U Npy>KUHHBINA MasTHUKU. [IpeBpalienue sHeprum npu KojedarebHOM
JIBUKECHUH.

3aryxatomue Konebanus. Bernyxnennsie konebanus. Pesonanc. Mexanuueckue BosHbl. CBoiicTBa
MeXaHU4YeCKUX BOJIH. [Ipo/iosibHbIE U MTonepedHble BOJIHBL. J{JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKka. IHppa3ByKk U yIbTpa3ByK.

Jemoncmpayuu.

oakrwdE

Habntonenue xoneOaHuil Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habumtoienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHne BBIHYXA€HHBIX KoJeOaHUI U pe3oHaHca.

PacrnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

o~

Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

OmnpeneneHne 4acTOTHI ¥ EPHOAA KoJeOaHUH MPYKUHHOTO MasgTHUKA.

HccnenoBanue 3aBUCMMOCTH NIepUoa KojeOaHUi OIBEHIEHHOTO K HUTHU Tpy3a OT JITMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NIepUoAa KojeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
ITpoBepka HE3aBUCUMOCTH MEpHO/Ia KOJIeOaHuH rpy3a, MOABEHIEHHOT0 K HUTH, OT MacChl

rpysa.
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6. ONBITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTh MEPHOAA KOJIeOaHUH IPY>KUHHOTO MasgTHUKA OT
MAacchl Ipy3a U KECTKOCTH MPY>KUHBL.
7. VI3amepeHue ycKopeHUs: CBOOOIHOTO MaICHUS.
Pa3znes 10. DiieKTpOMArHMTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbBI.
DNEeKTPOMarHuTHOE IoJje. DJIEKTPOMAarHUTHbBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[lkana >meKTpOMarHUTHBIX BOJH. McIob30BaHKe JIEKTPOMArHUTHBIX BOJH J1JIsSi COTOBOM CBSI3U.
DnekTpoMaruuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuusie pabomot u onvimel.

1. M3yueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOHIILHOTO Tee(oHa.
Paznen 11. CBeToBbI€ SIBJICHUS.
JIyueBas monens cBera. Mcrounuku ceta. [IpsmonuneiiHoe paciipocTpaHeHUE CBeTa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3akoH OTpaskeHUs CBETA.
[Ipenomiienue cBeta. 3aKoH npenoMieHus cBera. [loaHoe BHyTpeHHEee OTpakeHUE CBETA.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox nydeii B muH3e. OnTudeckas cucteMa (oTroarnmnapara, MUKpOCKOIIa U Tejaeckona. ['a3
KaK OINTHYecKas cucreMa. bim3opykocTh U AanbHO30PKOCTb.
Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. Clio)keHUE CIIEKTPAIbHBIX I[BETOB.
Jucnepcus cBeTa.

Hemoncmpayuu.
[IpsamosinHEHOE PacCIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonydyenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTHYecKuii CBETOBO/I.
Xon nyueit B coOuparolei aunse.
XoJ n1ydeil B pacCEMBalOIIEH JIMH3E.
[Tomyyenne n300pa’keHUI C TOMOIIBIO JIMH3.
. Ilpunuun pevictBus oToamnmnapara, MUKPOCKOIIa U TeJIECKOTa.
10. Mognens rimasa.
11. PaznosxeHue 6€10ro CBETa B CIIEKTP.
12. TTony4yenue 6e10ro CBeTa NpH CIIOKEHUH CBETa Pa3HbIX LBETOB.
Jlabopamopuvie pabomsl u onvimol.
1. HUccnenoBanue 3aBUCMMOCTH yTiia OTPa)KEHUSI CBETOBOTO JIy4a OT YIJia MaJeHHUs.
2. N3ydeHue xapaKkTEepUCTHK H300paXeHHUs TIPEAMETA B IMJIOCKOM 3epKaJe.
3. MHccrnenoBanue 3aBUCUMOCTH yIjla NPETOMIICHHS CBETOBOTO Jiydya OT yrja MajeHus Ha
IPaHULE «BO3TyX—CTEKIIO».
[Tonmy4yenue n300paXkeHU C MOMOIIIBIO COOMPAOLIEH JTHH3HI.
Onpenenenne (HOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMpArOIEei TNH3HI.
OMnBITH IO PA3NIOKEHHUIO OENIOro CBETa B CHEKTP.
OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.
Paznea 12. KBanToBble sIBJIeHHS.
OmnsiTel Pe3epdopaa u miianerapuas Mojaens atoma. Mozens atoma bopa. Mcnyckanue u
MOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHUaThIe CIEKTPHI.

CoNR~LNE

~No ok
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PagnoaktuBHOCTB. Anb(da, 6eta- u ramma-uznyderus. CtpoeHue aToMHoro siapa. Hykimonnas
MOJIeIb aTOMHOTO Anpa. M3oronsl. PannoaktuBHele npespamenus. [lepuon nomypacnana aTOMHBIX
A1ep.

SnepHsble peakuy. 3aKOHBI COXPAHEHUS 3apAJ0BOI0 U MACCOBOI'0 YNCEN. DHEPIUsl CBSI3U aTOMHBIX
anep. CBsi3b Maccel U 3Hepruu. Peakuuu cunTesa u aenenus saep. Mcrounuku sneprun CosHua u
3BE3I.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.
CrieKTphl U3ITy4EHUS U MOTJIOIIEHUS.
CriexTpbl pa3IMYHbIX T'a30B.
CnekTtp Bomopoaa.
Habmronenune TpexoB B kamepe Busbcona.
PaGota cuérunka HOHU3UPYIOMIHUX U3TYyUCHHH.
Perucrpanus u3nydeHus IPUPOTHBIX MUHEPAIOB U MIPOIYKTOB.
Jlabopamopuuvie pabomot u onvimel.

1. HaOGnropeHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYYCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY MYTH (I10

dororpadusam).

3. H3mepeHue paanoakTUBHOTO (hoHa.
IHoBTOpHTE/IHLHO-0000 IO MOLYIb.
[ToBTOpUTENBHO-00001IAIOIKUK MOIYIb IPEIHA3HAYEH ISl CUCTEMAaTH3aluu U 0000IIeHUS
IIPEIMETHOTO COIEPKAHMSI U OIIBITA IE€ATEIbHOCTH, IPUOOPETEHHOTO IPY U3YUYEHUHU BCEro Kypca
(bu3KKH, a TaKXkKe JIJIs TOATOTOBKU K OCHOBHOMY T'OCYJITapCTBEHHOMY SK3aMeHy 1o (pusuke Ass
00yYaroImuxcs, BEIOPABIINX 3TOT Y4EOHBIH MPeaMeT.
[Ipu u3yyeHnn JaHHOTO MOAYJISI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI I€ATEIHHOCTH, Ha
OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTIKEHHE MTPEIMETHBIX M METAIPEIMETHBIX TUTAHUPYEMBbIX
pe3ynbTaToB 00y4YeHUs, POPMHUPYETCS €CTECTBEHHOHAYYHAsl IPAMOTHOCTh: OCBOCHHE HAYUHBIX
METOOB UCCIIEIOBaHUS SBJICHUN TIPUPOBI U TEXHUKH, OBJIAJICHHE YMEHUSIMH OOBSCHSTD
(dbusnuecKre SBICHHs, IPUMEHsIS TOTyYeHHbIE 3HAHUS, pelIaTh 3a/1a4H, B TOM YUCJIe KaYeCTBEHHBIC
Y DKCTIEPUMEHTAJIbHBIE.
[TpuHIMIHATBEHO AESTEILHOCTHBIN XapakTep JAaHHOTO pa3jelia pealn3yercs 3a CYET TOro, 4YTo
oOyuaroluecs BBIMOIHSIOT 33/1aHNs, B KOTOPBIX UM IIPEAJIaraercs:
Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBIACHATH (PU3NMUECKUE SIBICHUS B
OKpY>Karolllel MpUpo/ie U IOBCETHEBHOM KU3HH;
WCIOJIb30BaTh HAyYHbIE METO/IBI UCCIIEIOBAHUS (PU3NUYECKUX SIBICHUHN, B TOM UUCIIE IS IPOBEPKH
THITOTE3 U TIOJYYECHHUSI TEOPETHIECKUX BHIBOJIOB;
OOBSICHATH HAYYHBIE OCHOBBI HAaN0O0JIee BaKHBIX JOCTHKEHHUI COBPEMEHHBIX TEXHOIOTHIA,
HaTpuMep, MPAKTHYECKOTO UCTIOIB30BAHUS PA3TMYHBIX HCTOYHIUKOB YHEPTHH HA OCHOBE 3aKOHA
MIPEeBpAIICHHS U COXPAaHEHHsI BCEX U3BECTHBIX BUIOB YHEPTHH.

oakrwdE
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HJAHUPYEMBIE PE3YJIBTATDBI

N3y4yenue Gpu3MKKU Ha ypOBHE OCHOBHOTO OOILEro 0Opa3oBaHMs HAIPABICHO HA JOCTUKECHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00pPa30BaTENIbHBIX Pe3yIbTaTOB.

JINYHOCTHBIE PE3YJIbTATbI
B pesynbrare u3ydenus GU3MKU Ha ypOBHE OCHOBHOT'O 00IEro 00pa3oBaHus y 00y4aromerocs
OyayT c(OPMHUPOBAHBI CIIETYIOIIUE JTUYHOCTHBIC PE3YJIbTATHI B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

- IPOSIBJICHNE MHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (pU3MUeCcKOl HAyKH,
- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C PAKTHYECKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUS:

- BOCIIPUSITHE ICTETUUECKUX KauecTB (PU3MUECKON HAyKU: €€ TApMOHHYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHME IEHHOCTH (PU3MYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA ITO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,

- pa3BUTHE HAYYHOM JIFOO03HATEILHOCTH, UHTEPECA K UCCIIEA0BATEIIbCKON IeATeIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOLMOHAJIBLHOTO 0JIATONOTYYHSI:

- OCO3HaHHE [IEHHOCTH 0E30MMacHOTO 00pa3a JKU3HHU B COBPEMEHHOM TEXHOJIOTHISCKOM MHUPE,
BaYKHOCTH MIPABHJI OE30MACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA A0OPOrax, C SJEKTPHUUECKUM U
TEIIOBBIM 00OPYTIOBAHUEM B JIOMAIIIHUX YCIOBHSX;

- chopmMHpOBaHHOCTH HaBbIKa peIeKCUU, PU3HAHNE CBOETO MpaBa Ha OMIUOKY M TaKOTO XKe
MpaBa y IPyroro 4eJI0BeKa;

6) TpyaoBOro BoCIUTAHUSA:

- aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKaxX CeMbH, 00pa30oBaTeIbHOMN
OpraHu3allfy, TopoJia, Kpas) TEXHOJIOTHYECKOM U COIIMaNbHOM HAMIPABICHHOCTH, TPEOYIOIINX B
TOM YHCJI€ U (PU3NUECKUX 3HAHUI;

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

- OpHMEHTalMs Ha pUMEHeHNe (PU3NUECKUX 3HAHUU IS peleHus 3a7a4d B 00JacTi OKpYKaromIe
Cpelibl, TNIAHUPOBAHUS ITOCTYIKOB U OIIEHKU WX BO3MOXKHBIX TTOCIIEICTBUM JIJIST OKPYXKAIOIIEH
Cpelibl;

- OCO3HaHME TI100aJTHFHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U MMyTel WX pelIeHNs;

8) ajanTannu K N3MEHSAIOIUMCH YCJIOBUSAM COLUAIBHON U MPUPOIHOI Cpeabl:

- MOTPEOHOCTH BO B3aUMOICHCTBUY TIPH BBIMOJTHEHUU UCCIICIOBAHUIN U MMPOCKTOB (PU3UIECKOM
HaMpPaBJIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO A TETbHOCTD;

- MOTpeOHOCTh B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM uucie GOopMyIHUpOBaTh UIEU, TOHATHUS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBIICHUSX;

- 0co3HaHue JeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- IUTAHUPOBAHNE CBOETO PA3BUTHS B IPHOOPETEHNUN HOBBIX (DM3UUCCKUX 3HAHHIA;

- CTpeMJICHUE aHATTU3UPOBATh U BHISBIISATH B3aUMOCBSI3U IIPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHUCJIE C UCTIOIh30BAHNEM (PU3MUECKUX 3HAHUM;



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

- OIICHKA CBOMX JICHCTBHI C YUETOM BIMSIHUS Ha OKPY)KAIOLIYIO CPEY, BO3MOKHBIX TTTOOAIBHBIX
OCJIEICTBHI.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbpTate ocBoeHUs mporpamMmbl Mo GU3MKE Ha ypPOBHE OCHOBHOTO OOINEro oOpa3oBaHUS Yy
oOydatorierocst  Oyayr  cOpPMHUPOBAHbI ~ METANpPEAMETHBIC  PE3yJabTaThl,  BKIIIOYAOIINE
IO3HABATCJIIbHBIC YHUBCPCAJIbHBIC y‘-Ie6HBIe I[eﬁCTBHSI, KOMMYHUKATUBHBIC YHHBCPCAJIbHBIC
yueOHbBIC ICHCTBUS, PErYJIATUBHBIC YHUBEPCATIbHbIC yICOHbBIC ICHCTBHS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

e BBIABIIAATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKHA OOBEKTOB (SIBICHUN);

e YCTaHaBIMBATh CYUIECTBEHHBIH NMPHU3HAK KJacCHU(PHUKAIMU, OCHOBAaHUS ISl 000OIIEHUS U
CpaBHEHUS,

e BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B paccMaTpuUBaeMbIX (akTax, AAHHBIX U
HAOJIOACHUSAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSIM;

e BBIBIATh NPUYMHHO-CIICJICTBEHHBIC CBSI3W MPU H3YYCHHH (U3MYECKUX SBICHUN U
MPOIIECCOB, JENaTh BBIBOABI C HCIOJIB30BAaHUEM JIEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUYECKUX BEIHUNH;

e  CaMOCTOSITENILHO BBIOMpATh cHoco0 pemieHus y4deOHOW (u3ndeckol 3amauym (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PellIeHUs, BEIOOP Harboiee MOAXOASIIEro ¢ y46TOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHECB).

Ba3oBble uccienoBareibckue 1eiCTBUS !

e  HCHOJB30BATH BOMPOCH KAK UCCIIEIOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITENIBHO COCTABICHHOMY IUIAaHY OMBIT, HECIOXHBIA (U3MUECKUN
9KCIIEPUMEHT, HEOOJIbILIOE UCCIIE0BaHNE (PUZUUECKOTO SIBICHHUS;

e OlIGHMBAaTh HAa NPUMEHUMOCTb M JOCTOBEPHOCTh HH(MOPMALINIO, TOJYYCHHYIO B XOJE
MCCIIEIOBaHMS WM SKCIIEPUMEHTA;

e  CaMOCTOATENBHO (POPMYIHPOBaTH OOOOIIEHHUS U BBIBOABI MO pPe3ylbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, OIIBITA, UCCIIEOBAHNS;

e IPOrHO3UMPOBATh BO3MOYKHOE JAajbHelIee pa3BUTHE (PU3MYECKHX IPOLIECCOB, a TaKXkKe
BBIJIBUTATh TIPE/IIOJIOKEHUsT 00 MX Pa3BUTHHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Padora ¢ undopmanmeii:

e TMPHUMEHATh pPA3IUYHBIE METOABI, MHCTPYMEHTHl W 3alpoChl MpH TIOMCKE U OTOOpE
nH(OPMAaIIUY WK JAaHHBIX ¢ YUETOM MPEANIOKEHHOW yueOHoM (hu3nueckoi 3a1auu;

e  AHAJIM3HMPOBATH, CHCTEMATU3UPOBATH U UHTEPIPETHPOBATH MHPOPMALINIO PA3INIHBIX BHJIOB
1 (hOopM IIpEICTABICHNUS;

e CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (GOpPMYy NpeJICTaBlIeHHUs HUHPOpMalUU U
WUTIOCTPUPOBATH pellaeMble 3a]]a4i HECTIOKHBIMH CXeMaMU, TuarpaMMaMu, HHOM Tpadukoit
1 UX KOMOMHAIIHSIMU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1eliCTBHUS:

e B X0J/I¢ 00CYXJeHHUsI y4eOHOTO MaTrepuana, pe3yJbTaToB Ja0OPaTOPHBIX padOT M MPOEKTOB
3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00CYk/IaeMOil TEMBbI U BBHICKA3hIBATh UJICH, HAIICJICHHBIC Ha
pellieHre 3ajaud U NoJiiepKaHue 01arokenareaIbHOCTH OOLIEHMS;

e COMNOCTAaBISATH CBOU CYXKJEHUS C CYKIECHUSMU JPYTUX YUACTHUKOB JUANIOra, 0OHAPYKUBATh
pa3IM4Me U CXOJICTBO MO3UIIMIA;

e BBIPaXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUChMEHHBIX TEKCTAX;

e MyOJWYHO TPEACTABIATH PE3YNIbTAThl BHITOJTHEHHOTO (PH3MUYECKOTO OIbITa (IKCIIEPUMEHTA,
WCCIIETOBAHMSI, IPOCKTA);
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MOHUMATh W HMCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHAYAJIBLHON PabOTHI MpH
pelieHuN KOHKPETHON (hM3UIECKOM MPOOIIeMBI;

NPUHUMATh LEJIA COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTH JEHUCTBUS IO €€
JOCTHDKCHHIO: PACTIPENENATh POJIH, OOCYXIaTh MPOIECCHl W PE3yJbTaThl COBMECTHOM
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

BBITIOJIHATH CBOIO 4acTh pabOThI, JOCTUTas KAauyeCTBEHHOI'O pe3yjbTaTa II0 CBOEMY
HaIPaBJIECHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH YJICHAMU KOMAH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT IO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

CaMoopranmaunﬂ:

BBISIBJIATh NMPOOJIEMBbl B JKM3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPEOYIOIIMX Ul pPELIeHUs
(bu3NYeCKUX 3HAHUH;

OPUEHTUPOBATHCS B pa3IMYHBIX OJX0/1aX IPUHATHS PELIeHU (MHANBUYAIbHOE, IPUHATHE
pelleHus B IpyMIe, IPUHITHE PEILICHUI TPYIoi);

CaMOCTOSITEJIbHO COCTAaBJIATh QJITOPUTM pelleHus (U3MYEeCKOM 3ajaud WiIM  IUIaHa
UCCIIEIOBAaHUSI C Y4Y4ETOM HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh MIPEAIaraéMble BAPUAHTBI PELLICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/JIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeyiaraTh IJ1aH €€ H3MEHEHNUS;

OOBSICHATh NPUYMHBI JOCTHXKEHHs (HEAOCTHXKEHMs) pe3y/lbTaTOB AEATENIbHOCTH, JaBaTb
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHUCJIE B XOJ BBINOJHEHHUS (PU3HUECKOro
UCCIIEIOBaHMS WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOATEILCTB, U3MEHUBIIMXCS CUTYalUH,
YCTQHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3Y/bTaTa UEIU U YCIOBUSIM;

CTaBUTH ceOs Ha MECTO APYToro yejoBeKa B XO/€ CIopa WM AUCKYCCHU Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

MIPU3HABATh CBOE MPABO Ha OUIMOKY MpH PelIeHnH (PU3NYECKHUX 3ajay WK B YTBEPXKICHHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XKE MPaBO JIPYroro.

MHNPEAMETHBIE PE3YJbTATHBI

7 KJIIACC

K koHiy oOyuenust B 7 Kjacce npeIMeTHbIE pe3ylbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HUCITOJIB30BATh ITOHATHUA: (1)I/I3I/I‘~I€CKI/I€ U XUMUYCCKUE SABJICHUA, Ha6J'IIO)IeHI/Ie, SKCIICPUMCHT,
MOJIeTIb, TUTIOTE3a, €IUHUIBI GU3UMUYECKUX BETTUYHH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSTHUS
BemecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBMXEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJMHEWHOE), TPAaeKTOpHsl, PaBHOJCHCTBYIOMIAs Cuia, AeopMarus
(ympyras, maacTU4ecKas), HEeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuate sBiaeHus (AudQysus, TETIOBOE IBUKEHHE YaCcTHIl BEIIECTBAa, PaBHOMEPHOE
ABWXXCHUC, HCPABHOMCEPHOC JIBMKCHHUC, HWHEPLUA, B3aHMO}IeﬁCTBHe TCJI, PaBHOBECHUC
TBEPABIX TEN C 3aKPEIUIEHHOW OCBhIO BpAIeHHS, Nepeaada JaBICHHUS TBEPIBIMH TellaMH,
KHUJIKOCTIMA W Ta3aMmu, atMocepHoe JaBJiCHWE, IUIABAHWE TN, MPEBPAICHUS
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MEXaHUUYECKON PHEPIHM) IO ONHCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JAHHOE (PU3NYECKOE SIBIICHUE;

e pacro3HaBaTh NPOSIBICHUE W3YUYEHHBIX (DU3MUYECKHX SIBICHUHI B OKPYXAIOIIEM MHUpPE, B TOM
quciae GU3NYECKUe ABJICHUS B IPUPOJE: PUMEPHI IBUKEHUS C Pa3IMUHBIMU CKOPOCTSIMU B
JKUBOM W HEKUBOW IIpUPOJE, ACHCTBUE CHUIIbBI TPEHHsSI B IIPUPOJE U TEXHUKE, BIIUSHHE
aTMOC(epHOro aBJIeHUs Ha )KUBOI OpraHu3M, IJIaBaHKUE PbIO, pplyar B Telle YesloBeka, Ipu
3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) PU3NYECKUX SBIICHUM;

e ONHCHIBATh M3YYECHHBIC CBOMCTBAa Teln M (U3MUECKUE SBJICHHUS, UCTONB3Ys (pusnueckue
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPESIHSS CKOPOCTH,
CWa YOpPYIOCTH, CHMJIa TSKECTH, BEC Teja, CWiIa TPEHMs, JaBieHue (TBEpAOro Tena,
AKHJIKOCTH, ra3a), BHITAJKUBAIOIIASA CUJIA, MEXaHWYecKas paboTa, MOILHOCTh, IJIEYO CHUIIbI,
MOMEHT CHJIbI, KO3(pPULIMEHT TOJEe3HOrO [EHCTBUA MEXaHU3MOB, KHHETHYECKas W
NOTEHIMAJIbHAsl SHEpPrusi), NpU OINUCAHUM HPAaBUIbHO TPAKTOBAaTh (U3NYECKUH CMBICI
UCTOJIb3yEeMbIX BEIWYHMH, UX O0O3HAYCHHS M €IWHUIBI (PU3NYECKUX BEIMYUH, HAXOIHUTH
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3UUECKYIO BEIMUUHY C IPYTMMHU BEJIMYMHAMH, CTPOUTH
rpad MKy H3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIMYNH;

e  XapakTepu3OoBaTb CBOWCTBa TeJ, (PU3UYECKUE SIBJICHUS M IPOLECCHI, MCIOJIb3Ysl MpaBUiIa
CIIOKEHUsI cuJl (BOJIb OJHOM mpsimoit), 3akoH ['yka, 3akon Ilackains, 3akoH Apxumena,
IIPaBUJIO paBHOBECHUS pblyara (OJI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHHs
MEXaHUYECKOH SHEPTHH, IPH STOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

e OOBSCHATH (PU3MUECKHUE SIBICHUS, MPOLECCH U CBOWCTBA TEJl, B TOM YUCIE U B KOHTEKCTE
CUTyalUull MPaKTUKOOPUEHTHUPOBAHHOIO XapakKTepa: BbIABIATH INPUYMHHO-CIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢ ONopod Ha 1-2 H3ydyeHHBIX
CBOMCTBA (PU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemarh pacu€THBIC 3a7auu B 1—2 IEHCTBUS, UCTIONB3Ys 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOIINE
¢bu3nyeckre BeIMYMHbBI: HA OCHOBE aHAJIM3a YCIOBMS 3a/1a4M 3allMChIBATh KPATKOE YCIOBHUE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJbI M HPOBOJUTH pPacuéThl, HAXOIUTh
CIpaBOYHBIC [aHHbIE, HEOOXOIUMBIC U DELICHUs 3a/ad, OLEHUBATh PEATUCTHYHOCTh
MOJTYYEHHOUN (PU3MUECKOM BEJIMUUHBI;

e pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PELIUTh MPHU MOMOIIU (U3NYECKUX METOJIOB, B
OINMCAaHUU UCCIIEJOBAHMSI BBIACISATD [IPOBEPSAEMOE MPEANIONOKEHHE (TUIIOTE3Y), Pa3InyaTh U
MHTEPIPETHUPOBATh IOJYYEHHBIH pe3ylbTaT, HaXOJUTh OMIMOKM B XOJ€ OIbITa, JAeaThb
BBIBOJIBI 110 €T0 pe3yNbTaTaM;

e IPOBOJUTH OMBITHI 1O HAOIIONEHUIO (PU3UUECKUX SIBICHUH MM (PU3HMUECKUX CBOMCTB TeI:
(GbopMyIIMpoBaTh MPOBEPSIEMbIE MPENIOIOKEHNSI, COOMPATh YCTAHOBKY W3 IMPENI0KEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 ONbITa U OPMYJIMPOBATH BHIBOJIBI;

e BBINOJHATH IpPsSIMblE M3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MaccChl Tena, 00bEMa, CHIIBI U
TeMIepaTypbl C HCIOJb30BAHUEM AaHAJOrOBBIX M LU(POBBIX MPUOOPOB, 3aNHUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON a0COIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

e MPOBOJUTH HCCIIEAOBAHHE 3aBUCUMOCTH OJHOM (PU3MYECKOM BEIMUYMHBI OT APYrod ¢
HCIOJIb30BaHUEM IPSMBIX U3MEpPEHUH (3aBUCHMOCTH IYTH PABHOMEPHO JIBUXKYILErocs Teja
OT BPEMEHHU JIBWKEHMS TeJa, CUJIbl TPEHUSI CKOJIBKEHHsI OT Beca Tela, KauecTBa 00paboTKU
MOBEPXHOCTEN TeJ U HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IJIOLIAAN COTPUKOCHOBEHUS TEJI, CHIIbI
YIIPYTOCTH OT YAJUHEHHUS IPYKHUHBI, BBITAIKHBAIOLIEH CHIIBI OT 00bEMa NOTPyKEHHOMN YacTu
TeJaa M OT TUIOTHOCTH KHMJIKOCTH, €€ HE3aBUCHMOCTU OT IJIOTHOCTU Te€ja, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0, YCIOBHIA TIaBaHUs TeJ, YCIOBUI paBHOBECHS pblyara u 0JI0KOB),
y4acTBOBAaTh B IJIAHUPOBAHUU Y4€OHOTO MCCIIEAOBAHUS, COOMPATh YCTAHOBKY U BBITIOJIHSATH
U3MEpeHus, Cleays MNpeAIoXKEeHHOMY IUIaHy, (UKCHPOBaTh pPE3yNbTaThl MOITY4YE€HHOU
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3aBUCHMOCTH (PU3WYECKUX BEIUYHH B BHJIE MPEUIOKCHHBIX TAONUIl U TpadUKOB, JCIaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEINYHH (TIJIOTHOCTH BELIECTBA KUIAKOCTH U
TBEPAOIrO TeNa, CUia TPEHUS CKOJIbKEHUS, JTaBJICHHE BO3AyXa, BBITAJKHUBAIOINAs CHIIA,
JEHCTBYIOMAs HA TOTPYXKEHHOE B KHUJIKOCTh TENO, KOIPQPUIMEHT TMOJIE3HOTO JEHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAYs MPEIJIOKEHHON WHCTPYKLUU: PU BBITOJIHEHUU U3MEPEHUI
coOHMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAYEHUE UCKOMOM BEJTMUHHBI,
coOJII0AaTh MpaBUiia TEXHUKU 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BAHHEM;
yKa3bIBaTh MPHUHIIMIBI JEHCTBUS MPHUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIONINECs] COCYAbl, OapoOMETp, phluar, MOABUKHBIA U HEMOIBUKHBIN
0JI0K, HAaKJIOHHAS IJIOCKOCTB;

XapaKTepu30BaTh MPUHIUIIBI ACHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOpPOM Ha MX ONUCaHusA (B TOM YHCIE: MOAUIMIIHUKH, YCTPOWCTBO BOJONPOBOJA,
TUIPaBIMYECKUN TIPEecc, MAaHOMETP, BHICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCTIONb3Ys
3HaHUS O CBOMCTBAaxX (DU3MYECKUX SBICHUH W HeoOXonumble (U3NYECKHE 3aKOHBI, U
3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAITUIO O IIPUMEPAX ) MPAKTUIESCKOTO UCTIOIh30BAHUS
(bu3nyecKux 3HAHUW B TIOBCEJHEBHOM JXHM3HU id oOecreueHuss Oe30MacHOCTH IpH
oOpamieHnn ¢ mpuOopaMH M TEXHHUYECKUMH YCTPOMCTBaMH, COXPAaHEHHS 3I0POBBS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEICHUS B OKPYKaIOIIEH cpene;

OCYIIECTBISATH OTOOP MCTOYHUKOB MH(popMaru B HTepHETE B COOTBETCTBUU C 33/JaHHBIM
MOMCKOBBIM 3aPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUNW U MYTEM CPaBHEHHS PA3IUYHBIX
HMCTOYHUKOB BBICTISITE MHPOPMAITUIO, KOTOPAS SIBJSICTCS MPOTUBOPEUYNBOM HITH MOKET OBITH
HEJOCTOBEPHOII;

HCIOJIb30BaTh IPU BBINOJIHEHUM YYEOHBIX 3a/JaHuil HAyYHO-TOMYJISIPHYIO JIUTEpaTypy
(bu3MYECKOTO CoepKaHUs, CIIPpaBOYHBIE MaTepuaibl, pecypchl cetu MHTepHeT, BIajeTh
npuéMamM# KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALUU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE NMUCHMEHHBIE M YCTHBIE COOOIICHWS Ha OCHOBE 2-3
HMCTOYHUKOB HH(pOpMAIMK (PU3HUECKOTO COAEpKaHUS, B TOM YHCIE MyOIUYHO JeJaTh
KpaTKHUe COOOILEHUs O pe3ysibTaTaXx IMPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUM, MPU 3TOM
IPaMOTHO MCIOJIb30BaTh W3YYECHHBIN MOHATUHHBIN ammapar Kypca (GU3UKH, COMPOBOXKIATH
BBICTYIUICHHE NTPE3ECHTALIUEN;

MIPH BHITIOTHEHUH Y4EOHBIX MTPOEKTOB M UCCIICIOBAHUI pacIipeiesiTh 00sI3aHHOCTH B TPYIIIe
B COOTBETCTBUU C MOCTAaBJICHHBIMU 33Ja4aMH, CJIECIUTh 32 BBIIIOJHEHHEM IlJIaHa JIeHCTBUH,
aJIeKBaTHO OIIEHUBAaTh COOCTBEHHBIM BKIAJ B JCSITENBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aMO/ICHCTBHE, YUNTHIBAasi MHEHHE OKPYKAIOIIHX.

8 KJIACC

K konmy oOyuenus B 8 ki1acce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPa)kaTh
c(OPMHUPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:

HCIIOJIB30BATh IOHATHS: Macca U pa3Mephl MOJIEKYJI, TEIIJIOBOE IBHKEHUE aTOMOB H MOJIEKY!I,
arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAIIIMUECKHE M aMOp(HBIE Tella, HACBIIICHHbIH U
HEHACBIIICHHBIA Iap, BJIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSS HYHEPTHUs, TEIJIOBOU
JBUTATENb, DJIEMEHTAPHBIM JJIEKTPUUECKUM 3apsi, DJIEKTPUUYECKOE II0JI€, NPOBOAHUKUA H
JUAJIEKTPUKH, TOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE IT0JIE;
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e pasznuyarh sABJIEHUS (TEIUIOBOE pacUIMpEHUE M CXKaThe, TeIUlonepeaayda, TeIIoBOe
paBHOBecHEe, CMauyMBaHHe, KaMWUISIPHbIE SBJICHUS, UCHapeHue, KOHAEHCcAIus, MIIaBJIeHHe,
Kpuctasu3anus  (OTBEpAEBAHME), KUIIEHHE, TeIulonepenada  (TEIIONPOBOAHOCTD,
KOHBEKIIMSI, W3JIy4€HUE), DIEKTpU3alusi Tel, B3aUMOJCHCTBUE 3apsijioB, JCHCTBHS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJAECMCTBME MArHUTOB, JIEHCTBUE
MarHMTHOT'O IOJISI Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MHIYKIIHS) TI0 OMUCAHUIO UX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PHU3HUECKOE
SIBJICHUE;

e pacro3HaBaTh NPOSBICHUE W3YUYECHHBIX (PM3NYECKUX SBICHHUNA B OKPYKAIOIIEM MHUDPE, B TOM
yicie (U3NUecKUe SBIECHUS B IMPUPOJE: IMOBEPXHOCTHOE HATSKEHHE M KaIWUISPHbIC
SBJICHUSl B IIPUPOJIE, KPUCTALIbl B mpupoje, nsnyueHue ColiHua, 3amep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, J3JEKTPUYECKUE SIBIICHUS B
aTMocdepe, dJEeKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJIH, Jpeid MOI0COB,
POJIb MAarHUTHOTO MOJS IS JKU3HU Ha 3emJie, MOJSPHOE CUSHHE, IIPU ITOM MEPEeBOIUTH
MPaKTUYECKYI0 3a7auyy B Y4eOHYIO, BBIJICIATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(bu3MYECKUX SIBICHUN;

e ONHCHIBATh HM3YYCHHBIC CBOMCTBAa Tel W (U3UYECKUE SIBJICHUS, HCHOIB3YS (U3UUIECKUE
BEJIMYMHBI (TemrepaTypa, BHYTPEHHSI DSHEPrus, KOJIMWYECTBO TEIJIOTHI, yJelbHas
TEIUIOEMKOCTh ~ BELIECTBa,  yJEJbHas  TEIJIOTAa  IUIABJIEHUS, yJAelIbHas  TeIuloTa
napooOpa3oBaHusi, yJelbHas TEIJIOTa CropaHUs TOIUMBA, KOX(P(GUIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOW MAIMHbI, OTHOCUTEJIbHAS BIAKHOCTh BO3]lyXa, DJIEKTPUUYECKUM 3apa,
CHJIa TOKa, OJJIEKTPUYECKOE HAMpsOHKEHHE, COMPOTUBICHHE MPOBOAHUKA, YAEIHHOE
COIPOTHBIIEHUE BEIIECTBA, pPabOTa W MOILHOCTb 3JEKTPUUYECKOr0 TOKa), IPU ONUCAHUU
MPaBWIBHO TPAKTOBAaTh (PU3WYECKUII CMBICT HCIHOIB3YEMBIX BEIUYHMH, O0O3HAUCHUS U
eIMHUIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (PH3UIECKYIO
BEeJIMYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTh TpadUKH HM3IYYEHHBIX 3aBHUCHUMOCTEH
(U3HYECKUX BEIIMYNH;

e  XapakTepU30BaTh CBOWCTBA TeJ, (PM3MUECKUE SIBICHUS M MPOLECCHI, UCIONb3YsI OCHOBHBIC
MOJIOKEHNUST ~ MOJIEKYJIIPHO-KMHETUYECKOM  TEOpHUM  CTPOEHHMsS] BELIeCTBa, MPUHLHUI
CYNEpIO3UIIMH MoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH Oma i
ydacTka uenu, 3akoH JDxoyns—JIeHIa, 3aKOH COXpaHEHHs JHEpPruM, NMpPU 3TOM JAaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aMChIBATH €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

e OOBSICHATH (PU3NYECKHE MPOILIECCH U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTyalUl
IIPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTEPa: BBIABIIATH IPUYNMHHOCIIEICTBEHHBIE CBSI3H, CTPOUTH
oO0BsicHeHHE U3 1—2 JIOTMYECKUX 11aroB ¢ ONOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (U3HUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pemath pacuy€THbIE 3374l B 2—3 JEWCTBHUS, UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 33/1a4M 3alHMChIBaTh KPATKOE YCJIOBUE,
BBISIBJISITH HEJOCTATOK JIAHHBIX JUISl pEIIeHUs 3a7aud, BBIOMpPATh 3aKOHBI U (POPMYIHI,
HE0O0XOAUMBIE JJIs €€ pelIeHUs, IPOBOJUTh PACUEThl U CPAaBHUBATH MOJyYEHHOE 3HAYCHHE
($u3nuecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

e pacro3HaBaTh NMPOOJIEMBI, KOTOPblE MOXXHO PEIIUTh NPU MOMOIIM (DU3UYECKHX METOJIOB,
UCIIOJIb3YS ONMCAHUE UCCIENOBAHMs, BBIJCNIATH MIPOBEPSEMOE MPEANOIOKEHHE, OLICHUBATD
MIPaBWIBHOCTb MOPSIIKA IPOBEIEHNUS UCCIIEOBAHMS, JIENIaTh BBIBOIBL;

e TPOBOJUTH OMBITHI MO HAOMIOJEHUIO (PU3NYECKUX SIBJICHUNA WM (PU3NYECKUX CBOMCTB Tell
(kanuJUIApHBIE SIBJICHUS, 3aBUCHMOCTH JIaBJIEHUS BO3/yXa OT €ro o0bEMa, TeMIleparyphl,
CKOPOCTH TIpOIlecCCa OCThIBAHMSI M HarpeBaHUs MpPH HM3IYYEHUHM OT I[BETa H3Ty4arouieu
(morJyomaroniei) MOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOABI OT TEMIIEPATYPHI KUAKOCTU U
ioniaay e€ MoBEpXHOCTH, AJIEKTPU3aLUs Tell M B3aUMOJECUCTBUE JIEKTPUUECKHUX 3apsiioB,
B3aMMOJICIICTBUE MOCTOSHHBIX MAarHUTOB, BU3yaJIM3allisi MarHUTHBIX MOJEH MOCTOSHHBIX
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MarHuToB, JEHCTBUS MarHUTHOTI'O I10JI HA IIPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHmTa,
CBOWCTBA  3JIEKTPOJBUIATENIl IOCTOSHHOTO ToOKa): (OpMYJIMpPOBATH IpPOBEpsSEMBbIE
MPEIOI0KEHUsA, COOUPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYAOBaHHUs, OMUCHIBATH X0
OIbITa U (POPMYJIUPOBATH BHIBOJIBL;

e  BBINOJIHATDH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BJIAXKHOCTU BO3AYyXa, CHUJIbI
TOKa, HANpsDKEHUs C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPUOOPOB M AATUMKOB (PU3UYECKHX
BEIMYMH, CpPaBHUBATh pPE3YJIbTAaThl HM3MEPEHUH C Y4€TOM 3aJaHHOM aOCONIOTHON
IIOTPELIHOCTH;

e TMPOBOJUTH HCCIICOBAHHE 3aBUCHUMOCTH OJHON (PM3MYECKON BEIMYMHBI OT APYrod ¢
UCIOJIb30BAHUEM MPSIMbBIX M3MEPEHUH (3aBUCUMOCTh CONPOTHUBIIEHMS IPOBOJHHUKA OT €ro
JUIMHBI, IUIOIIAAU IIONEPEYHOT0 CEYEHHUS M YACIBHOIO COINPOTHUBIIEHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, MAYILETrO0 4epe3 IPOBOIAHMK, OT HAIPSDKEHHsS Ha INPOBOJHUKE,
UCCIICIOBAaHUE  IIOCJIEJOBATEIIBHOTO U MApajuIeIbBHOTO  COCAMHEHUIl IPOBOJIHHUKOB):
IUIAHUPOBaTh HUCCIIEOBAaHUE, COOMpaTh YCTAHOBKY M BBIIOJHATH H3MEPEHUs, Clenys
MPEUIOKEHHOMY IIJIaHy, (PUKCHpOBATh pPE3yNbTaThl MOJYYEHHOW 3aBHCHMOCTH B BUJE
TabIuI ¥ TpaMKOB, JeIaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIET0BaHMS;

e TMPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BeIMUUH (yAeTbHas TeII0EMKOCTb
BEIIECTBA, CONPOTHBIIEHUE INPOBOJAHMKA, padoTa M MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAaHUPOBAThb ~ M3MEPEHHUs, CcoOMpaThb  SKCHEPUMEHTAIbHYKO  YCTAHOBKY,  CIIEIYs
IIPEII0KEHHOW MHCTPYKLUHU, Y BBIYUCIIATh 3HAYCHUE BEJITMYHHBI;

e coOMIO/aTh MpaBUIIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1ab0opaTOpPHBIM 000pyIOBAHHEM;

e  XapakTepu30BaTh MPUHLUIBI IEHCTBUS U3yUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpOM Ha MX ONUCAHUS (B TOM YHCIIE: CHCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIIepMETP, BOJIBTMETP, CYETUUK IIEKTPUUECKON SHEPTUH, HIIEKTPOOCBETUTEIbHbBIE
puOOpPHI, HArPEeBaTEIbHBIC IEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHIE MTPEIOXPAHUTEIH,
JIEKTPOMArHUT, 3JEKTPOJIBUTATENb IOCTOSHHOIO TOKA), MCHOJIb3Yys 3HAHUS O CBOMCTBax
(bU3NYECKUX SIBICHUH U HEOOXOIMMBbIe (PU3HUECKIE 3aKOHOMEPHOCTH;

e pacro3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHbBIC IPUOOPHI 110 CXEMaM U
CXEMaTUYHBIM PHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETpP, THTPOMETD,
JIBUTaTellb  BHYTPEHHETO0 CrOpaHusi, JJIEKTPOCKONI, pPEoCTar), COCTaBIATh CXEMBI
ANEKTPUYECKUX LIENeH C MOCIeI0BaTeIbHBIM U MapajljleNIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pas3nuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LETeH;

e TMPUBOAMUTH IPUMEPHI (HAXOIUTH HH(OPMALIKIO O TPUMEPaX ) MPAKTUYECKOTO UCIIOJIb30BaHUs
¢u3nYecKkux 3HAHMW B TOBCEIHEBHOW >KM3HU /s o0ecredeHus O€30MaCHOCTH NpU
oOpalleHun ¢ npudopaMM U TEXHUYECKMMM YCTPOWCTBAMH, COXpPAHEHHUS 3/J0pOBbI U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 MOBEACHNUS B OKpYXKarolleH cpese;

e OCYLIECTBJISITh NMOMCK MH(pOpMaluu (pu3ndeckoro cojepxaHus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCAd 3HAHUM M IYyTEM CPAaBHEHMS JIOTOJHUTEIBHBIX HCTOYHUKOB BBIIEISATH
nH(pOpMaLINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HEIOCTOBEPHOM;

e HCHOJB30BATh IPH BBHINOJIHEHUH YUYEOHBIX 3a/JaHUIl HAyYHO-TIOMYJSPHYIO JIMTEpaTypy
(bu3MYECKOTo CcoJepXaHus, CIpaBOYHblE MaTepuaibl, pecypchl cetu HTepHeT, BiajeTh
npuéMamMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOpPMAIMK U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE IHCBMEHHbIE W KpaTKHE YCTHBIE COOOIIEHUs, 0000mas
MH(OPMALIMI0O W3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COJEpKaHUs, B TOM YHUCIE
MyOJINYHO TPENCTABIATh PE3yJbTaThl MPOEKTHOW HIIM MCCIENOBATENIbCKOM JIeSTeNbHOCTH,
P 3TOM TPaMOTHO HCIOJIb30BAaTh W3YYEHHBIN MOHATUIHBIA anmapaT Kypca (U3HKH,
COIIPOBOXAAThH BBICTYIUICHUE NTPE3ECHTALINEN;

e TIpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB U HCCIENOBaHUN (UINYECKUX MPOIIECCOB
pacripesienaTh 00s13aHHOCTH B TPYIIIE B COOTBETCTBUHU C MOCTABICHHBIMHU 33/1a4aMH, CICTUTh
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3a BBIIOJIHEHMEM IIIaHA JEHCTBUM U KOPPEKTHPOBAaTb €ro, aJeKBaTHO OLEHUBATH
COOCTBEHHBIH BKJIAJ, B JEATEIbHOCTb TIPYIIBL, BHICTPaUMBATh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBHE, MIPOSIBIISS TOTOBHOCTD pa3pemiaTb KOH(QIUKTHI.

9 KJIACC

K xoHny o0y4yeHus B 9 Kjacce IpeIMETHbIE pe3yJIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHbI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

e  HCIIOJIB30BATh ITOHATHS: CUCTEMA OTCUETA, MaTEPUAIIbHAS TOYKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh
MEXAHUYECKOT O JIBUKEHMS, nedopmanus (ynpyras, IUIaCTUYECKas ), TpEHHUE,
LEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTb U IEPEerpy3KH, LEHTP TSKECTH, aOCOJIIOTHO
TBEP/OE TEJIO, LIEHTP TSKECTH TBEPJOTrO Teja, paBHOBECHE, MEXaHUUECKHE KOJIeOaHuUs U BOJIHBI,
3BYK, MH()pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHbBIE BOJIHBI, LIKaJIa 3JEKTPOMATrHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTb, CIIEKTPBI UCITYCKaHHs W MOTJIOIIEHUs, anbda, OeTa- u
ramma-Mu3JIy4eHUs, U30TOIbI, IAEPHAs YHEPreTHKA;

e pasnuyarh sBJIEHUA (PaBHOMEPHOE U  HEPaBHOMEPHOE IMPSMOJMHENHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE TPSAMOJIMHEWHOE JBHM)KEHHE, CBOOOJHOE NaJeHUue TeJl, PaBHOMEPHOE
JIBUKEHHE [0 OKPYKHOCTH, B3aUMOJEWUCTBHUE TeJl, PEaKTUBHOE JBHKEHUE, KOJeOaTeIbHOe
JIBIDKEHUE (3aTyxalolllie M BbIHYXJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JIBUXKEHUE,
OTpaXeHHE 3BYKa, IPSIMOJUHEIHOE pPACIpOCTpaHEHHE, OTPAKEHHE U NPEJIOMIICHHE CBETA,
IIOJTHOE BHYTPEHHEE OTpak€HHE CBETa, PA3JIoKEHHE Oeloro cBeTa B CHEKTP M CIOXKEHHE
CHEKTpaJIbHbIX LBETOB, JMUCIIEPCHUSI CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JMHEHYaTOro CIeKTpa N3Iy4eHNUs1) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MYECKOE SIBICHUE,

e pacro3HaBaTh IIPOSBICHNUE U3YUYECHHBIX (PU3MUECKUX SIBJICHUH B OKpYXKarolieM MUpe (B TOM Yucie
¢duznueckue SBJICHUS B IPUPOJIE: IPUWIKBBI U OTIUBBL, JBHUKEHHE IIIaHET COHEYHON CUCTEMBI,
PEAKTUBHOE JBUKCHHE JKMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMM, 3€MJIETPSICEHUE,
ceificMHuYecKHe BOJHBI, IIyHAMH, 3X0, LIBETA TE€JI, ONTUUYECKUE SIBJICHUS B IPUPOJIe, OMOJIOTHUYECKOe
JeiicTBUe BUAMMOTO, YIbTPa(QHOIETOBOIO M PEHTI€HOBCKOIO M3IyYEHHH, €CTeCTBEHHBIN
pPaaroaKTUBHBIN (JOH, KOCMHUUECKUE JIyUH, PaIMOAKTUBHOE U3TyYEHHE IPUPOAHBIX MUHEPAJIOB,
JieicTBUe pPaJUOAaKTUBHBIX W3IYy4eHHH Ha OpPraHu3M YelOoBeKa), MPH HTOM MEPEeBOJIUTH
IPAKTHUYECKYIO 3ajlauy B yueOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKHU) (PU3UUECKHUX
SIBIICHUI;

e  ONUCHIBATH U3yYEHHBIE CBOWCTBA T€ U (PU3UUECKUE SIBICHHUS, UCIIONb3Ys PU3NYECKHE BETUUMHBI
(cpemHsis M MIHOBEHHash CKOPOCTb Tela NpU HEPAaBHOMEPHOM JIBUKEHUH, YCKOpPEHHE,
nepeMenieHle, MyTh, YIJoBash CKOPOCTb, CHJIa TPEHHUs, CUja YIPYrocTH, CHUJa TSIKECTH,
YCKOpEHHE CBOOOJHOTO MaJeHMs, BEC Tejla, MMITYJIbC Tela, MMITYJIbC CHUJIbI, MEXaHWYecKas
paboTa M MOIIHOCTh, MOTEHLMAJIbHAsI YHEPrUsl Teja, MOAHITOrO HaJl MOBEPXHOCTHIO 3EMJIH,
NOTEHLIMAbHASL DHEPIUsl CKATOW INMpPYXKUHBI, KHHETUYECKAsl DHEPrus, IOJIHAsS MEXaHWUYeCcKas
SHEprusi, MepuoJl U 4YacToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTb 3BYKAa M BBICOTA TOHA,
CKOpPOCTh CBETa, TOKAa3aTelb IMPEeTOMJICHHUS CpPe/bl), MPH OMHCAHUM IPAaBUIBHO TPAaKTOBAThH
(bu3nYeCcKuit CMBICI UCTIOIb3YEMbIX BETUYMH, 0003HAUYEHUS U €UHUIIBI PU3NYECKUX BEIUYUH,
HaXOJUTh (POPMYJIBI, CBS3bIBAIOIINE JTAHHYIO (PM3UYECKYIO BETUUUHY C JIPYTMMHU BETMYUHAMM,
CTPOUTH IpaMKN N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

e XapakTepu3oBaTh CBOWCTBA Ted, (U3NYECKHE SBICHUS M MPOLECCHI, HUCIONb3Yys 3aKOH
COXpaHEHUs YHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMSI, IPUHLUI CYNEPHO3ULIUU CUJ, TTPUHLIUI
OTHOCUTENBHOCTH ['anmmiies, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHMS HMITYJIbCA, 3aKOHBI
OTpaXKeHMsI U TPEJOMIICHUS CBETa, 3aKOHbI COXPAHEHHUS 3aps0BOIO MU MAacCOBOTO YHUCEN MpHU
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SJICPHBIX PEaKIMsX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYTHPOBKY 3aKOHA W 3aIHCHIBATH €TO0
MaTeMaTHYeCKOE BBIPAXKEHUE;

e OOBACHATH (PU3MUECKUE MPOILECCHl U CBOMCTBA TEd, B TOM 4YHCIE M B KOHTEKCTE CHUTyalUi
IPAaKTUKOOPHEHTUPOBAHHOI'O XapaKTepa: BbIABIIATh MPUYUHHO-CIEIACTBEHHBIE CBSI3U, CTPOUTH
00BsiCHEHHE W3 2—3 JIOTUYECKUX IIaroB C OMOpPO Ha 2—3 M3YyYCHHBIX CBOMCTBA (DPU3NYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THbIE 337auu (OMMPAIOLIUECS HA CUCTEMY U3 2—3 YpaBHEHMI), UCIIOJIb3YS 3aKOHBI
u (opMyibl, CBsA3bIBalOIIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3ajadu
3aMMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHbl U (OPMYJIbI, HEOOXOIUMBIE [UI pEIIeHUs, IPOBOAUTH PACUYETHl M OLIEHUBAThH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MUYECKON BEIMUHHBI,

e pacro3HaBaThb IpPOOJEMBbl, KOTOPbIE MOKHO pEIIUTh IpU HNOMOIIM (U3NYECKUX METOJIOB,
UCIIOJIb3YSl OIMCAHUE MCCIEN0BAaHUsS, BBIICIATH IIPOBEPSAEMOE IPENAINONIOKEHUE, OLIEHUBATH
IPaBUIbHOCTh IOPSAJKA IMPOBEACHUS HCCIEAOBAaHUS, J€JIaTh BBIBOJAbBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

e IIPOBOJUTH OIBITHI MO HAOIIOAECHUIO (DU3NYECKUX SIBICHUH WM (PU3MUECKUX CBOICTB Ten
(u3yuenue BTOpOro 3akoHa HblOTOHa, 3aKOHa COXpaHEHUs PHEPIMM, 3aBUCHMOCTH IE€pHOJA
KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMILTUTY]IbI MAJIbIX KOJICOaHUH, IPSIMOIMHEIHOE PACIPOCTPAHEHUE CBETA, Pa3JI0KEeHUE OEJIoro
CBETa B CIIEKTp, U3yUECHUE CBOMCTB M300paXKeHUs B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHUs
npeaMeTa B coOuparolie JIMH3€e, HabJI0IeHUE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IY4YEHHUS):
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY M3 N30BITOYHOIO Habopa 000py10BaHMUs, ONUCHIBATH X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

e MIPOBOJUTH NPU HEOOXOIMMOCTH CEpHUI0 MPSIMBIX M3MEPEHMM, ONpenenss cpelHee 3HaueHUe
U3MepIeMoil BeMYMHBI ((POKYCHOE PacCTOSHUE COOMpAaroIei JHH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0opa);

e MPOBOJIUTH HCCIENIOBAHHE 3aBHCUMOCTEH (DM3WYECKHX BEIMYUH C HCIIOJIIb30BAHHEM IPSMBIX
U3MepeHuil (3aBUCUMOCTb IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JABHMKEHHM 0€3 HauaJlbHOM
CKOPOCTH, ITeprojia KojJeOaHni MaTeMaTHYecKoro MassTHUKA OT JUIMHbBI HUTH, 3aBUCUMOCTH yIiia
OTpakKCHMsI CBETa OT yrja MNMaJcHWs U yIja MPEeIOMJICHMs] OT yIvla NaJcHMs): IUIaHUPOBATH
UCCJIEIOBAaHKUE, CAMOCTOSITEIbHO cOOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3ylbTAThl MOJYyYEHHON
3aBHCUMOCTH (PU3NYECKHUX BEIMYHMH B BUIE TaOJIUI] U IpaMKOB, 1€1aTh BHIBOJIBI I10 PE3YJIbTaTaM
UCCJIEJIOBAHMUS,

e MPOBOJUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BETHUUH (CPEHSs CKOPOCTh U YCKOpEHHE Tena
IIpU PaBHOYCKOPEHHOM JBUXEHHH, YCKOPEHHE CBOOOIHOIO MajJ€HHUs, JKECTKOCTb IMPY>KUHBI,
KO3 QUIMEHT TPeHMs CKOJIbKEHHsI, MeXaHudeckas padoTa M MOUIHOCTb, YacTOTa U IMEPUOJ
Koje0aHUN MaTeMaTH4ecKoro W MPYKMHHOTO MasTHHKOB, ONTHYECKas CHiia coOuparolien
JMH3BI, PAJAMOAKTHBHBIN (DOH): MIAHUPOBATH HU3MEPEHUs, COOMPATh HKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINIOJHATH U3MEPEHUs, CIIeAYs MPEAJI0KEHHON HHCTPYKIIUU, BBIYUCIISATH 3HAUEHHE
BEJIMYMHBI U AHAJIW3MPOBATh IIOJYYEHHBIE PE3YJIBTAaThl C YYETOM 3aJaHHOW IOTPELIHOCTH
WU3MEPEHUI;

e coOm0aTh MpaBUia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

e pa3nMyYaTh OCHOBHBIE NPU3HAKK HU3YYEHHBIX (PU3MUECKUX Mojeeil: marepualbHas TOYKa,
abCoIIIOTHO TBEP/I0E TEJI0, TOUCUHBIM HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUIaHEeTapHast MOJIEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOTO SIpa;

e  XapaKTepu3OBaTh MPUHIUIMBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMoOpol Ha UX ONUCaHUs (B TOM YHCIE: CIHJIOMETP, AATYUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakKeTa, 5XOJOT, OYKH, TEpHUCKol, (oToanmapar, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuiabcoHa), MCHOIb3ysl 3HAHUS O CBOMCTBaX (PU3MUYECKHUX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
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e HCIOJIB30BaThb CXEMbl U CXEMaTUYHbIC PUCYHKH H3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX ITPOLECCOB IIPU PEILICHUH yUeOHO-IIPAKTUYECKUX
3aj1a4, ONTHYECKUE CXEMBI AJIsl MOCTPOEHUs N300pakeHUH B MJIOCKOM 3€pKajle U coOuparomeit
JIUH3E;

e MPHUBOAWUTH MPUMEPHI (HAXOJUTH WHPOPMALUIO O MPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAHHS
(bu3nUecKrux 3HaHUH B OBCEAHEBHOM >KM3HHU [yl obecrieueHus: 6e301acHOCTH Ipu 00paleHun
¢ mpubopaMy U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHS 370POBbS U COONIOJEHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOILEH CpeLE;

e  OCYILECTBJIATH TOUCK MHPOpPMALUU (PU3NIECKOTO cozepkaHus B IHTepHETe, CaMOCTOSATEIBHO
(bopMynupys HMOUCKOBBIM 3alpoc, HAXOAUTh IIYTH ONPEAETICHUs JAOCTOBEPHOCTH IOJIYYEHHOM
uH(pOpPMALIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTTOJTHUTEIHHBIX UCTOYHUKOB,;

e UCHOJb30BATh IPU BBINOJHEHUH YUYEOHBIX 3aJaHU HAyYHO-TIOMYJIAPHYIO JIUTEpaTypy
($u3nUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, pecypchl ceTd VHTepHeT, BiIaneTh
npuéMaMM KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HMHGOpMALMKM W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IMCbMEHHbIE M YCTHbIE COOOIIEHHS HAa OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (PU3UYECKOrO COJEp)KaHus, MyOJUYHO NPECTAaBIATH PE3YyJIbTaThl
IIPOEKTHOM WM HCCIIEN0BATEIbCKOM JIE€ATENbHOCTH, IIPU 3TOM TIPaMOTHO HCIIOJIb30BATh
M3YYEHHBII MOHATUNHBIN annapar u3y4aeMoro pasziena GU3NKU U COIPOBOXK/IATh BBICTYILIEHNE
npe3eHTanuen ¢ yuéToM 0coOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IVIAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne (undposBbie)
HaunmenoBaHue pa3ie/ioB U TeM IPOrpaMMbI Kontpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszpnen 1. ®dusuka u eé poJib B NO3HAHNH OKPY:KAI0LIEro Mupa
11 ®usKKa - HayKa O IPUPOJIE ) Bu6mnuorexa [IOK
https://m.edsoo.ru/7f416194
1.2 ®dusuka - HayKa 0 IPUpPoOJe 2 bubanoreka LIOK
https://m.edsoo.ru/7f416194
13 DU3NYECKUEe BETUYNHBI 2 1 bubanoreka IIOK
' https://m.edsoo.ru/7f416194
EcTecTBeHHOHAy4HBIN METO/ MO3HAHUSA bu6muorexa LHOK
14 2 1
https://m.edsoo.ru/7f416194
Hroro no paszneny 8

Pa3nea 2. IlepBoHauyanbHble CBeleHUS O CTPOCHHMH BellecTBa

21 CtpoeHue BelecTa 1 bubnunorexa LIOK

' https://m.edso00.ru/7f416194
29 JIBYOKEHHE U B3aUMOJIEHCTBHE YaCTHI] BEIIECTBA ) bubmuorexa [IOK

' https://m.edso00.ru/7f416194
23 ATrperaTHble COCTOSHHS BEIIECTBA 5 bubmoreka LIOK

' https://m.edso00.ru/7f416194

Hroro no paszneny 5



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
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Paznen 3. /IBuskeHne u B3auMojieiicTBue Tej

MexaHn4ecKoe ABMKCHHUE bubmorexa [IOK
31 A 3 https://m.edso0.ru/7f416194
Huepums, Mmacca, INIIOTHOCTh bubmotexa [JOK
3.2 Pt ’ 4 https://m.eds00.ru/7f416194
Crinia. BUibL CHl bubnunoreka LIOK
3.3 gate 14 https://m.eds00.ru/7f416194
Utoro no pazneny 21
Paznen 4. JlaBnenue TBEPABIX TEJ, )KUJIKOCTEH U Ta30B
Hasnenue. Ilepenaya nasiaeHus TBEPABIMUA bubmuoteka [IOK
4.1 Te€JaMU, )XUJIKOCTSAMHU U Ta3aMH 3 https://m.edso0.ru/7f416194
JlaBiieHHE )KUAKOCTH bubmorexa [JOK
4.2 A 5 https://m.edso0.ru/7f416194
ATMoc]epHOe aBIeHHE bubmorexa LOK
4.3 P A 6 https://m.edso0.ru/7f416194
JleiicTBHE ®KUAKOCTHU U Ta3a Ha NOTPYyKEHHOE B bubmuoreka [JOK
44 | gux reno 7 https://m.eds00.ru/7f416194
Hroro no pazneny 21

Pa3nen 5. PaboTa u MOIIHOCTB. DHEprust



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
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bubnunoreka LIOK
5.1 P 3 1
a60Ta 1 MOIIHOCT® https://m.edsoo.ru/7f416194
bub6nmmoreka [IOK
5.2 I1 5 1
POCTRIC MEXAHUIMET https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
5.3 4
Mexanueckas sHepris 1 https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC
Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourpoannsie Ilpakruueckue (mupp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pea 1. TenioBble iBJIeHUSA
11 CTpoeHHe U CBOICTBA BEIECTBA 7 bub6anorexa IIOK
' https://m.edsoo.ru/7f4181ce
1.2 TenoBsle mpoueccsl 21 1 5 bu6muorexa [HOK
https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNIeKTpUUYECKHE 3apsiabl. 3apsOKEHHbBIE Tena bubnuoteka [JOK
2.1 U UX B3aUMOJICUCTBUE 7 1 https://m.edsoo.ru/7f4181ce
29 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 1 7 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
213 MarsuTtHble SBICHUS 6 1 15 bubamnorexa IIOK
' ' https://m.edsoo.ru/7f4181ce
24 DNEKTpOMarHuTHasE HWHIYKIIHS 4 bubmoreka [IOK
' https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHoe Bpems 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME ’ 68 ‘ 2 145
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9 KJIACC
KoauyecTBO 4acoB DJIeKTPOHHbIE
HaunmMmeHoBaHHE pa3aeiioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
Mexannueckoe OBUKEHUE U CITOCOOLI €0 bu6nmoreka LIOK
11 ONUCaHUs 10 1 https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiicTBue Ten 20 1 3 bubnmoreka [IOK
) https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHHUS 10 3 bubmmnoreka HOK
) https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Pasznea 2. Mexannueckue KoJ1e0aHUS H BOJTHEI
21 MexaHnueckue KojieOaHust 7 3 bubmoreka LIOK
' https://m.edsoo.ru/7f41a4a6
29 Mexannyeckne BOJIHBL. 3BYK 8 1 3 bu6muorexa [HOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

DJIEKTPOMArHuTHOE TOJIE U
3.1 QJICKTPOMArHUTHBIC BOJIHBI

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJIHBI

but6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Uroro no pazneny

6
Pasnen 4. CBeToBbIe AAIBJIEHUS
41 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 5 bubnmnoreka HOK
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONTHYECKUE TPUOOPHI 6 3 bubmoteka [IOK
' https://m.edsoo.ru/7f41a4a6
43 Pa3znosxeHue 6enoro cBera B CHEKTP 3 5 bubmmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paszgen S. KBaHnToBbI€ SIBJICHUS
51 Hcnyckanue 1 TOTIIONIEHHE CBETA aTOMOM 4 1 bubmuoreka [IOK
' https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOTO siipa 6 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakuun 7 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTopuTe1bHO-00001IAI01IIHI MOAY/Ib
IToBTOpenue u 00o0IIEHUE COlepKaHUs Kypca bubmuoreka [IOK
6.1 dusuku 3a 7-9 Kmacc 9 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIUYECTBO YACOB 11O 102 97

INPOI'PAMME
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ﬂ,OKYMeHT noanuncaH 3HEKTp0HHOf/'I noanucbio.

YYEBHO-METOIUYECKOE OBECTIEYEHHUE OBPA3OBATEJIBHOTI'O INTPOIIECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
7 KJIACC
VYuebnuk «duszuka. 7 kmaccey, atop Ilepsimkua A.B. AknronepHoe o0miectBo «M31aTenbcTBO
«IIpocsemeHue».
Coopnuk 3anay, 3aganuit @PI'OC. duznka. COOpHUK BOMPOCOB M 3a7a4 K yueOHuKyY .M.
Ilepbimkuna, A.W. IBanoBa, A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuii.
8 KJIACC
®dwusuka 8 xinacc/[lepeimkun A.B., OO0 «/IPODAx»; AO «3natenscrBo [Ipocsemenney;
9 KJIACC
@usuka 9 xnacc/ [lepsimkuna A.B., ['ytauk E.M., OO0 «IPODA»; AO «M31aTenscTBO
[IpocBenienue»;

METOJIUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

http://www.fizika.ru/
https://interneturok.ru/
https://ege.sdamagia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/
https://www.youtube.com/c/LiameloNSchool
https://skysmart.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIIACC
https://resh.edu.ru/subject/3/
8 KJIACC
https://resh.edu.ru/subject/3/
9 KJIACC
https://resh.edu.ru/subject/3
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ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

JOKYMEHT NOAMUCAH DJEKTPOHHON NOJANUCHIO

A HNOAJIMHHOCTDB JOKYMEHTA HE IOATBEPK/IEHA.
w ITPOBEPEHO B ITIPOT'PAMME KPUIITOAPM.

MOJINMNACH

06|.I.I,MVI CTaTyC noagnucu: nO,CI,I'IVICVI MaTemMaTunyeCkn KOpPppeKTHbI, HO HET NOJIHOIo AoBepnA K ogHOMY
NN HECKOJIbKM CepTVId)MKaTaM noanncun

CepTuduKar: 00F7BC4C42075123AFFFD4COE976F31D83

Bnapenew; MYHULMNANIHOE BIOAMETHOE OBLLEOBPA3OBATE/IbHOE

YYPEXOEHUE "CPEAHAA OBLLLEOBPA3OBATE/IbHAA LLUKOJA Ne 10
MMEHW ABAXK bl TEPOA COBETCKOIO COKO3A b.¢. CAGOHOBA",
Becnanosa, CeeTnaHa bopucosHa, schooll0@edumonch.ru,
510701997785, 5107110319, 06523496064, 1025100654853,
MYHUUUNANBHOE BIOAXKETHOE OBLLEOBPA30BATE/IbHOE
YYPEXAEHUE "CPEOHAA OBLLEOBPA3OBATE/IbBHAA LLUKOJIA Ne 10
MMEHW ABAXK bl TEPOA COBETCKOIO COKO3A b.¢. CAGOHOBA",
OupekTop, r. MoHYeropck H.n. 27 KM »kenesHoi goporn MoH4eropck-
OneHbsa, yn. OKTabpbckas a.14a, MypmaHckasa obnacTs, RU

Uspatennb: KasHauelcTtBo Poccum, KasHauericteo Poccun, RU, r. MockBa, Bonbluown
31aTOYCTUHCKMI Nepeyaok, 4. 6, ctpoeHne 1, 1047797019830,
7710568760, 77 MockBa, uc_fk@roskazna.ru
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