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IMOACHHUTEJBbHAS 3ATINCKA

Ilporpamma mo (¢u3MKe Ha ypOBHE OCHOBHOTO oOILIEro oOpa3oBaHus
COCTaBJICHA HAa OCHOBE IOJIOXKEHHMH W TpeOOBaHMI K pe3yjhbTaTdM OCBOEHUS HA
0a30BOM ypOBHE OCHOBHOII 0Opa30BATENBHONW MPOrPAMMBEI, IPEICTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuéroMm denepansHoil paboyeii MPOrpaMMbl BOCIIMTAHKS U
Konnenuuu npenonaBanus yaebHoro npeamera «Ousukay.

Copmepxanue mnporpaMMmbl 0 (H3WKE HANpaBlIeHO Ha tbopmMupoBanue
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYy4YalOIMMXCS W OPraHM3allhi0 HM3YYCHHUS
$u3nKM Ha JeATeNsHOCTHON OCHOBe. B mporpamme mo dusnke YUUTBIBAIOTCS
BO3MOJKHOCTH y4eOHOro mpejameTa B peaiusanuu Tpebopanuit ®I'OC OO0 k
TTaHUPYEMBIM JIMYHOCTHBIM W METANPEAMETHBIM Pe3ybTaTaM 00yueHus, a TakKe
MEXIPEAMETHBIE CBS3H €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT0 001Iero oOpa3oBaHusl.

IIporpamma no ¢usuke ycTaHaBIMBACT pacipe/ielieHre yaeGHOro MaTepuaa
1o rogam oOy4eHus (IO KilaccaM), IpeJiaraeT MPUMEPHYIO MOCIIeJ0BATEILHOCT
M3yYCHHS TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOIO CONEPKAHUS M
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yYaronMXCs.

Ilporpamma no ¢usuke paspaboTaHa ¢ LENBIO OKa3aHHMsS METOIMYECKOi
TIOMOIIH yYHTEIO B CO3AaHIN paboyel IporpaMMBl IO y4eGHOMY IIpeMeTy.

DuzyKa SBISLETCS CHCTEMOOOPA3YIOLIMM ISl €CTeCTBEHHO-HAYYHbIX Y4eGHBIX
IPEMETOB, IOCKOJIBKY (PU3MYECKHUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHHU,
M3y4aeMBIX XUMHEH, OHOJIOTHeH, acTpOHOMHUE! U PU3MUECKOl Teorpadueil, BHOCHT
BKJIaZl B €CTECTBEHHO-HAayYHYI0 KapTUHY MHpa, MPENOCTaBIseT Hauboiee SICHEIE
o0pasibl NPUMEHEHHSI HAyYHOTO METO/la MO3HAHHS, TO ecTh Cocoba MOJTyYeHUs
JOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa W3 rnaBHEIX 3a7a4 (U3HYECKOTO OOPa30BaHUS B CTPYKType 00I11ero
00pa30BaHUsI COCTOMT B (hOPMHPOBaHHH €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH MU
MHTEpeca K HayKe y 00yJarommxcsl.

Mzyuenne ¢usuku Ha Ga30BOM ypoBHE MPEATONAraeT OBNAiCHUE
CICNYIOIMMH  KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
IrPaMOTHOCTE:

* HAy4YHO OOBSICHSTH SIBJICHHUS,

° OLEHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS,

° UHTEPNPETUPOBATP  [OaHHbIE M  HCIOIB30BATH  HAyYHBIE
A0Ka3aTeNbCTBA IS TOJTYYEHHS BEIBOIOB.

llemn wusydeHuss GU3MKM Ha YpOBHE OCHOBHOIO OOILErO o0pa3oBaHHS
onpeneneHsl B Konuemnuuu mnpemonaBanus yue6Horo mpeamera «®usuka» B
00pa3oBaTeNbHbIX OpraHM3alusIx Poccuiickoii Oenepaliuy, peaau3yIoIIHUX
OCHOBHBIE ~ 00IIe00pa3OBaTeNbHbIe  POrPaMMBI,  YTBEPIKIEHHOM penieHreM




Komrerun MunucrepcrBa npocsenienust Poccuiickoii @eneparuu (IpoTokoi ot 3

nexabps 2019 r. Ne [1K-4Bm).

Henn n3yyenust puzukm:

NpUOOpeTeHNe HHTepeca M CTPEMIIEHHS OOYYalOIUXCS K HAYUYHOMY
U3YYEHHUIO TPUPOIBI, Pa3BUTHE WX HHTEJUIEKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPECTABICHUI O HAYYHOM METOJE MMO3HAHUS U (POPMHUPOBAHHME
HCCIIEOBATEILCKOrO OTHOLIEHUS K OKPYKAIOIIUM SIBIIEHUSIM;
(GopMHpOBaHHEe HAyYHOTO MUPOBO33PEHUS KaK Pe3y/IbTaTa H3yUeHHs OCHOB
CTPOEHHMsI MaTePHH U (GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKU;
dopMupoBaHHe IpPeICTaBIeHHH O PONH (U3UKU sl Pa3BUTHSA NPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE  TPENCTABICHWH O  BO3MOXHBIX  cdepax  Oynyiei
IPO(heCCHOHANBHOM AeSTENbHOCTH, CBI3AHHON C (hHU3UKOM, MOJATOTOBKA K
JallbHEHIIeMy OOyUYeHHUIO B 3TOM HallpaBJICHHH.

HocTikeHne 5THX Liesied mporpaMmbl Mo (GU3HMKEe HAa YPOBHE OCHOBHOTO
o0mero o6pazoBaHus 00eCIeYHBAETCS PELIEHMEM CIIEAYIOIIUX 3aAaY:

npuobpeTeHre 3HAHMH O [JUCKPETHOM CTPOGHHMM  BEILECTBA, O
MEXaHHYECKHX, TEIUIOBBIX, 3JIEKTPUYECKHUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

IpHOOpeTeHHe YMEHHUH OIUCHIBATh M OOBACHATH (PM3MYECKHE SBICHHS C
HCII0JIb30BAaHUEM TOYyYEHHBIX 3HAHMUIA;

OCBOCHHME METOJOB pELICHHUs IPOCTEHINHX pac4YETHBIX 3a7ad C
UCII0JIE30BaHUEM (bu3IeCKUX MojieleH, TBOPYECKUX u
IIPaKTHUKO-OPUEHTHPOBAHHEIX 33/1a4;

pa3sBUTHE YMEHWH HaOJIOAaTh IPUPOIHEIE SIBIEHUS M BBIIOJIHATH OIBITHI,
nabopaTopHble pabOTBI W 3KCIEPHMMEHTANBHBIE  HCCIEJOBAHUS  C
HCIOJIb30BaHUEM U3MEPUTENBHBIX IIPUOOPOB; '

OCBOCHHE MPUEMOB paboThI ¢ HHMOpMaIHel (GU3NIECKOTO COAEPIKAHMS,

. BKJIIO4as HH(bOpMaI_IPIIO O COBPEMEHHEBIX JOCTHXCHHSIX (bHBHKH, dHallu3 "

KPUTHUYECKOE OIEHHBaHUE UHDOPMAITIH;

3HAKOMCTBO €O cepaMu MpodecCHOHATBHON e TeIbHOCTH, CBI3aHHBIMH
C (U3MKOH, M COBPEMEHHBIMU TEXHOIOTUSIMH, OCHOBAaHHBIMH HA
JOCTHKECHUIX (PU3MUECKOM HAYKH.

Ha usyyenne ¢usuku (6a30BbIil ypoBEeHB) HA ypOBHE OCHOBHOIO OOINEro

obpasoBanus oTBoUTCA 238 wacos: B 7 Kinacce — 68 yacos (2 yaca B HEJIeN0), B 8
Knacce — 68 yacos (2 yaca B Hezlemo), B 9 xiacce — 102 yaca (3 gaca B Heziemo).

IIpennaraemsiii B mporpaMme 1o ¢u3nKe mepeveHs J1abopaTOpHBIX paGoT H
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yYUTeNb JeNlaeT BbIOOp IMpOBENEHHUs




1abOpaTOpHEIX pPabOT U OMNBITOB C YYETOM MHAMBHAYAJIBbHBIX OCOOEHHOCTEH

06yqa}01uchs{, CITUCKA JKCIIEPUMEHTANBHBIX 3aJaHHUH, [peiaraMeIX B paMKax
OCHOBHOT'O T'OCYJIapPCTBEHHOI'0 3K3aMeHa Mo (H3HUKeE.




COAEPKAHHUE OBYYEHUSA

7 KIIACC

Pazgen 1. @u3uka U e€ posib B NO3HAHHH OKPYKalollero Mupa.

@u3uka — Hayka o npupoje. SBneHus npuponsl. OU3MUECKUE SBICHUS:
MEXaHWYECKHE, TEIIOBEIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBLIE, 3BYKOBBIE.

Qusnueckre BeNUYUHBL M3mepenue ¢uznyeckux BenuynH. DPusnveckue
npubopsl. [TorpenHocTs u3MepeHuid. MexayHapoHasi CUCTEMA €IUHHUII.

Kak ¢usuka u JOpyrue ecTecTBeHHBIE HayKd H3YYalOT IIPHPOLY.
EcTtecTBEHHO-HayuHBII METOJ I103HAaHMsA: HAOJIOJEHHEe, IMOCTAaHOBKa HAYYHOTO
BOIIPOCA, BEIJBMKEHHUE THIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUNOTEe3, 0OBICHEHHE
HaOmonaeMoro siBneHus. Onucanne GU3NIECKUX SIBIEHUI C TTOMOIIBIO MOJIENEH.

Hemoncmpauuu.

1. MexaHu4yeckue, TEIUIOBBIE, JJIEKTPUYECKHWE, MAarHUTHbBIE, CBETOBbIE
SBIICHUS.

2. Pusuuyeckue npubOOpPHI U Mpoleaypa MPSIMBIX U3MEPEHHH aHAJIOTOBBIM H
A POBBIM TPUOOPOM.

Jlabopamopnuste pabomot u onsimot.

1. Onpenenenue NeHBI AEIE€HUS LKAkl M3MEPUTENIBHOTO IPHOOpA.

2. U3MmepeHue paccTOSHUIA.

3. HM3mepenue 06bE€Ma XKUIKOCTH U TBEPIOTO Tea.

4. OmnpeneneHue pa3MepoB MaJIbIX Tell.

5. M3mepeHue TeMmIepaTypbl NMPH ITOMOIIX >XKHIKOCTHOTO TEPMOMETpa H
JIaTYHUKA TeMIIepaTyphl.

6. IlpoBenenue wmccienoBaHusl 10 NPOBEPKe THIOTE3bl: HAJBHOCTH IOJIETA
IIapHKa, [IyIIEHHOI0 TOPU30HTAIbHO, TeM OoJibllle, YeM OOoJIble BhICOTA
mycKa. |

Pasnen 2. IlepBoHayaibHbIE CBeIeHHSI O CTPOEHHH BelECTBA.

Crpoenne BelecTBa: arOMbl W MOJIEKYJBI, HX pa3Mepbl. OIbITHI,
JIOKa3bIBaKOLIMeE JUCKPETHOE CTPOEHHE BELIECTBA.

HBwxenre dacTul BemecTBa. CBSI3b CKOPOCTH JIBH)KEHHS YaCTHIl C
TeMIeparypoi. bpoyHoBckoe aBmxenue, auddysus. BzaumoneiicTBHE YaCTHII
BEIIIECTBA: IPUTSHKEHUE U OTTAKHBAHHE. '

ATrperaTHble COCTOSIHMS BEIECTBA: CTPOEHHE Ta30B, JKHMIKOCTEH M TBEPIBIX
(KpucTajM4ecKkux) Tel. B3auMOCBs3p MeXIy CBOWCTBAMHM BELIECTB B PA3HBIX
arperaTHeIX COCTOSTHHUAX W MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHeIX COCTOSHUMN BOJIBI.

Hemoncmpauuu.

1. HabmoneHvre 6pOyHOBCKOIO JIBHIKEHHS.




2. Habmonenue nuddys3uu.

3. Habmonenne  gBneHWd,  OOBSCHSIONMXCS  NPUTSDKEHHEM WM
OTTAJIKUBAHHEM YACTHI] BEIIIECTBA.

Jlabopamopnore pabomol u onvimol.

1. OueHKa [uaMeTpa aTtoMa METOJOM psAfoB (C  HCIONB30BAHHEM

dororpaduii).
2. OnpIThl 10 HAOTIOIEHHUIO TEIUIOBOI'O PacIlIMPEHHUs ra30B.
3. OmnsITEI IO OOHAPYKEHUIO NEHCTBHS CHUII MOJIEKYJISIPHOTO MPUTKEHHS.
Pa3znen 3. /IBu:keHHe U B3aUMOJAEHCTBHE TeJl.
MexaHnndyeckoe JIBIDKeHHe. PaBHOMEpHOe M HEpPaBHOMEPHOE JBHKEHHE.
Ckopocts. CpeHsisi CKOPOCTh IIPH HEpPaBHOMEPHOM JBMXKeHUHU. Pacuér nytu u
BpEMEHHU JBHIKECHMUSI. :
SIBneHre WHEpPIUH. 3aKOH HHEpLUH. B3auMopneicTBHe Tesl Kak IpHYMHA
U3MEHEHHsT CKOPOCTH MIBHIKEHMs Tel. Macca Kak Mepa HHEpPTHOCTH Tella.
[TnotHOCTE BemiecTBa. CBSA3bh IUIOTHOCTH C KOJMYECTBOM MOJIEKYNl B €IHHHIIE
00BEMa BelllecTBa. :
Cula xaK XapaKTepucTHKa B3auMopeicTBus Ten. Cuiia ynpyrocTd U 3aKOH
['yka. Mi3amepeHune Cuiibl C MOMOIIBIO AMHAMOMETpA. SIBIEHUE TATOTEHHSA W CHIIA
Tsokectd. Crita TSDKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocts. Croxenue
CHJI, HalpaBJIEHHBIX 0 ONHOW TpsMoi. PaBHoneWcTByromas cuin. Cuila TpeHus.
Tpenue ckoibXeHUs: U TPEHUE NMOKOs. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HaGmonenue MexaHU4eCKOro JBH)KEHHUS Tella.
2. W3MepeHHe CKOPOCTH MIPSIMOTUHERHOTO JBI)KEHUSI.
3. HaGmopeHnue sBIeHUss HHEPLIMH.
4. Habmonenue n3aMeHeHUs] CKOPOCTHU IIPH B3aUMOJEHCTBUHU TEIL.
5. CpaBHeHKe Macc IO B3aUMOJICHCTBHUIO TeJl.
6. CroxxeHue Cu, HalpaBJIEHHbBIX 10 OAHOM NPSIMOM.
Jlabopamopnuie pabomot u onvimeol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOr'O JBHIKEHMs (ILIapUKa B 5KUJIKOCTH,
MOJEJTH DJIEKTPHYECKOT0 aBTOMOOIIIS M TaK Jajee).

2. Onpenenenuie cpeqHell CKOPOCTH CKOJBXKEHHS OpycKa WM LIapuKa I0
HaKJIOHHOH IJIOCKOCTH.
Ornpenenenue MNIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, NEMOHCTPUPYIOIIHE 3aBHCHMOCTh pacTsDKeHHs (medopmaiiuu).
IPY>XUHBI OT IPHIIOKEHHOU CHITBIL.

5. OneIThl, 1eMOHCTPUPYIOIIHE 3aBUCHMOCTh CHJIBI TPEHHS CKOJBXKEHHUS OT
Beca Tella U XapaKTepa CONPHKACAIOIIMXCS TTOBEPXHOCTEH.

Paznen 4. laBiienne TBEPABIX TeJl, JKHAKOCTEH U ra3oB.




Hanenue. CriocoObl yMeHBIIIEHUS U yBeJIM4YeHUs AaBieHus. [laBnenue rasa.

3aBHCHMOCTL JaBleHMS Traza oT 00BéMa, Temmeparyphl Ilepemaua naBnenHus
TBEPIBIMU TENaMH, JXUIKOCTSIMU U razamu. 3akoH Ilackang. IIHeBmaTHueckue
MallliHbl. 3aBUCHMOCTh HABIEHHS JXUAKOCTH OT IyOuHbL ['Mapocratuueckui
rapajiokc. CoobLaromuecst cocynsl. [ 'uapaBauyecKkiue MEXaHU3MBI.

AtMochepa 3eMnIH U aTMOC(epHOe JaBieHHe. [IpUYHMHBI CYIIECTBOBAHHMS
BO3/yIHONH o6osouku 3emnn. Ombir Toppudemnmd. M3mepenue atMochepHOro
naBlieHHs. 3aBUCUMOCTb aTMOC(EPHOro JaBieHHs OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! AJist U3MepeHus aTMOC(epHOTO NaBIIEHUS.

Jle¥icTBHE JXHIKOCTH U ra3a Ha MOrpyXéHHOE B HHMX TeJO. BEITalIKHBaroLas
(apxumenosa) cuna. 3akoH Apxumena. [lnaBanue ten. Bosnyxonnasanue.

Hemoncmpayuu.
3aBUCHUMOCTh JIaBJIEHUS T'a3a OT TEMIIEPATYPEI.

Ilepenaya naBrneHus KUIKOCTBIO H ra30M.
Coobmaroruecs: cocyibl.
I'mnpaBnuyeckuii npecc.
IIposiBnenue neiicTBUs aTMOChepHOTO JaB/ICHHUS.
3aBUCHMOCTD BBITAJIKUBAIOIIEH CUIIBI OT 00BhEMA IOTPYKEHHOM YaCTH TeJla
Y TUIOTHOCTH JKHUJIKOCTH.
PaBeHCTBO BBITAIKHBAOILEH CHIIBI BECY BHITECHEHHOM JKHUIKOCTH.
8. YciioBue niaBaHUs Tell: IUIaBaHUE WK IIOTPY)KEHHE TeJI B 3aBUCUMOCTH OT
COOTHOILEHHUS TIJIOTHOCTEH TeJla U KUIKOCTH.
Jlabopamophsie pabomot u onvimol.
1. HccrenoBanue 3aBUCMMOCTH Beca Tejla B BOJle OT 00BEMa MOTPYKEHHOM B
YKUJKOCTb YaCTH TeJIa.
2. OnpeneneHue BBITAIKHMBAIOLIEH CHIIBI, JEHCTBYIOLIEH Ha  Telo,
IIOTPYXKEHHOE B )KUIAKOCTb.
3. IlpoBepka He3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIIBI, IEHCTBYIOIIEH HA TEI0
B J)KHJKOCTH, OT MAacchl Tea.
4. OneITBl, JEMOHCTPHUPYIOUIHE 3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI,
JIEMCTBYIOIIEH Ha Teso B )KUIKOCTH, OT 00BEMA IMOTPYKEHHON B KUIKOCTh
YacTH TeJla U OT IUIOTHOCTH JKHIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WJIH KOHCTPYMPOBAHHE JIOAKH U

orpenesieHHe e€ rpy30noAbEMHOCTH.

Paznen S. PaGora 1 MomHoOCTh. JHEprus.

Mexanuueckas pa6ota. MOIIHOCTB.

[IpocTele MexaHM3MBI: pbIYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHs phryara. [IpuMeHeHre npaBuiia paBHOBECHS pbluara K 0JIOKY. «30510To€e
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npaBuiio» Mexanuku. KIT/] mpocTeix MmexanusMoB. [IpocTeie MexaHU3MBI B OBITY U

TEXHHKE.

Mexannueckas sHeprus. KuHeTHueckass W TNOTEHUIWANbHAss 3HEPTHS.
IIpeBpaliienre 0IHOro BHla MEXaHHYECKOH SHEPTHH B IPYroi. 3aKOH COXpaHEeHHs
OHEPIrHH B MEXaHHMKE.

Jemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXAaHU3MOB.

Jlabopamopusie pabomot u onvimel.

1. Ompenenenue pabOThI CUIIBI TPEHHUS IIPH PABHOMEPHOM JIBHXKEHHH TEJIA 10

FOPM30HTAIBHOM TTOBEPXHOCTH.
2. HccnenosaHue ycioBUil paBHOBECHUS phIyara.
3. Msmepenne KIIJ] HaKTOHHO#H IJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOI SHEPTHH.
8 KJIIACC

Pa3znen 6. TenyioBbie sAiBJIEHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPHU CTPOEHHS
BemecrtBa. Macca U pasMepbl aTOMOB W MOJIeKyJ. OIBITHI, IOATBEPIKIAMOLINE
OCHOBHBI€ MOJIO)KEHHUS MOJIEKYIIIPHO-KMHETUYECKON TEOPHH.

Mogenu TBEPIOro, MHIKOTO ¥ Ta3000pa3HOr0 COCTOSHHN BEINECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHME CBOWCTB Ia30B, HKHUIKOCTSH H
TBEPIABIX TEJl HAa OCHOBE IIONOXKEHHUHM MOJEKYSIPHO--KHHETHUECKOM TEOpHH.
CMauuBanue ¥ KalWUIApHBIe sBIeHus. TerioBoe pacluMpeHue U cKaTHe.

Temneparypa. CBs3p Temmeparypsl CO CKOPOCTBIO TEIJIOBOIO JBIIKCHUS
yacTull. BuyTtpenHss sHeprus. CnocoObl HW3MeHEHHS BHYTPEHHEW DHEPIMU:
TeIIoNepeiada U CoBepIleHre paboTsl. Buab! Tenonepenaum: TerionpoBoaHOCTS,
KOHBEKI[US, U3ITyYEHHE,

KonnuectBo TemnoTel. YienbHas TemmoéMKOCTh BelecTBa. TermioodMmen u
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIuloBOro ©Oaiadca. IliaBneHue u
OTBEpP/JCBaHUE KPHUCTAJUIMYECKUX BELIECTB. YelbHas TeIuloTa ILIABJIEHUS.
ITapoobpazoBanue u koupmeHcauus. Wcnapenue. Kunenwe. Viensnas Teriora

napooOpa3oBanus. 3aBHCHMOCTh TEMIIEPATypPbl KHIIEHMS OT aTMOC(hEpHOro
JaBIIEHUSI.

BiIa)KHOCTB BO3/LyXa..

DHeprus TONIMBA. Y JeJIbHas TEIIOTa CTOPAHKS.

[Ipunnuner pa6oThl TemoBbix asurateneit KIIJ| TermoBoro aBuraTens.
TemoBble [BUraTeNy U 3aIUTa OKPYKAIOLIEH CPeIBL.

3aKOH COXpaHEeHHs U IPEBPAIleHUs] SHEPTHH B TEIIOBBIX IPOLIECCaX.

Hemoncmpayuu.

1. HabGmonenne OpoyHOBCKOTO ABHKEHUS.




Uit o, sashy
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10.
11.
12.
13.

Hab6monenve nuddys3uu.

HaGmronenue sBiIeHNi CMAuMBaHUS U KaIUJIISPHBIX SIBIEHHUH.
Haburoienue TermioBoro paciiiperus Tel.

VismeHeHune naBiieHMs rasza IIPH W3MEHEHHH O0BbEMAa M HArpEeBaHUM HIIH
OXJIaXKJIEHUH.

IIpaBuiia u3MepeHUsl TeMIepaTyphl.

Bunsl Termonepenayum.

Oxna)kieHue IpU COBEPIIEHUH pabOTEL.

Harpesanue npu coBepIlieHHH paboThl BHELIHUMH CHIIAMHU.
CpaBHeHHE TEIIIOEMKOCTEM pa3IMYHEIX BEILECTB.
Habmonenue kurnenus.

Ha6utoneHue moCTOSIHCTBA TeMIIEPaTyphI IPH TUIABJICHUH.
Mojenu TelIoOBbIX ABUraTElIEH.

JlabopamopHnsie pabomsl u onvimol.

1;
2.
33

10.
11
12.
13;

OrBITHI 110 0OHAPYKEHUIO NEHCTBHS CHUII MOJIEKYJISIPHOTO TIPUTSDKEHMS.
OribIThI 110 BEIpAIMBaHHUIO KPUCTAJLUIOB [TOBAPEHHOM COJIM MJIM caxapa.
OnpiTel O HAOMIOAEHHUIO TEIUIOBOTO PACUIMPEHMs Ta30B, JKHUAKOCTEH H
TBEPIABIX TeJl.

Onpenenenne naBneHus Bo3ayxa B 6aIOHE IIIIPULIA.

OmnbITEI, NEMOHCTPUPYIOLIME 3aBUCHMOCTB IaBIIEHHS BO3[yXa OT €ro
00BEMa U HArpeBaHUsI WM OXJIAXK IEHHS.

[IpoBepka runoTe3sl JHHEHHOM 3aBUCUMOCTH [UIMHBI CTOIOHKA JKHUIKOCTH
B TEPMOMETPHUYECKOH TpyOKe OT TeMIlepaTypEl.

Habnionenne wu3MeHeHUs BHYTpPEHHEH OHEPrMM Telna B pe3ylbTaTe
TEIIONEepeauu U paOOThl BHEIIHUX CHIL.

HccnenoBanue siBICHUS TeII0OOOMEHA TPU CMELIMBAHMH XOJOXHOH H
ropsiue BOJIbL.

Onpenenenve  KONMUMYECTBAa  TEIUIOTHL, IOJYYEHHOrO  BOJOH  IIpH
TEIUIOOOMEHE C HarpeThIM METAJUTIECKUM LIMJIMHIPOM.

Ompenenenue ynenbHOM TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca ucnapeHus.

Orpenenenyie OTHOCHTENBHOM BIAXKHOCTH BO31yXa.

Omnpenenenue yensHOM TEIIOTE IIABIEHUS JIbA.

Pasnes 7. DiilekTpHYecKHe H MATHUTHBIE SIBJICHHS.

OnexTpusanus Tel. J[Ba pona sJeKTpHYEcKHX 3apsioB. BzaumoneiicTue
3apsDKeHHBIX Teld. 3akoH KynoHa (3aBHCHMOCTE CHIIBI  B3aHUMOIEHCTBHS
3apsDKEHHBIX TeJl OT BEJIMYHMHBI 3aPS/I0B U PACCTOSIHUS MEKIY TEIIaMH).

Onekrpudeckoe Tone. HampskEHHOCTh 3MEKTPHYECKOro mois. IIpuHImm
CYTIEPIIO3UIINH 3IEKTPUYECKHX M0Jieit (Ha KaueCTBEHHOM ypOBHE).




Hocutenu snexTpuyeckux 3apsmoB. DIIeMEHTAapHBINA 3JIEKTPUYECKUN 3apsil.

Crpoenne aroma. [lpoBomHMKM ¥  JMONEKTPUKH. 3aKOH COXpaHEeHHUS
3JIEKTPUYECKOTO 3apsijia.

ONEeKTPUYECKUH TOK. YCIOBHS CyIIECTBOBAHHS 3JIEKTPHYECKOrO TOKA.
McTOYHNKA NOCTOSIHHOTO TOKa. JIeMCTBHS SNEKTPHYECKOro TOKa (TEIIoBOe,
XUMHYECKOe, MAarHUTHOE). DIeKTPHYECKHH TOK B KUIKOCTAX M raszax.

Onexktpuveckas wmenb. Cumia ToKa. DJIEKTpUYECKOe  HATpsDKEHHE.
ConpoTuBneHue NpoBOJHUKA. YIENBHOE CONPOTHBIEHHE BeliecTBa. 3akon Oma
AJs ydacTka 1end. ITocnieioBatensHoe 1 napamienbHOe CoeJUHEHUE MPOBOJHUKOB.

Pabora u MoumHOCTB 3JIEKTPUYECKOro Toka. 3akoH Jhxoyns—Jlenna.
ONeKTPUYECKHE LETH U OTPeOUTENH IEKTPHIECKOH 3HepruHu B 65ITy. KopoTkoe
3aMBIKaHUE.

ITocTosinHble MarHUTEL. B3anumopeficTBre MOCTOSHHBIX MATHUTOB. MarHuTHoe
nosie. MaruutHoe mone 3eMJIM W ero 3HaueHWe OIS >KU3HM Ha 3emie. OmbIT
Jpcrena. MaruutHOe Tole 3eKTPUYecKOro ToKa. [IpuMeHeHHe IeKTPOMarHiTOB
B TeXHHKe. [[eHCcTBHEe MArHUTHOTO TOJISl Ha IPOBOJHUK C TOKOM. DJIeKTPOABUraTelb
IIOCTOSIHHOTO  TOKa. VCNONB30BaHWE SIEKTPOABUTATENIeM B  TEXHHUYECKHX
YCTpOMCTBaxX U Ha TPAHCIIOPTE.

Omnpitel ®apajes. SBneHne sneKTpoMarauTHON uHAykuy. [Tpasuno Jlexia.
DJeKTporeHeparop. Cnoco651 IOy YEeHUS 3IIEKTPUYECKOM HHEPIHH.
DJEKTPOCTaHIUY HA BO30OHOBISIEMBIX MCTOYHUKAX SHEPTHU.

Hemoncmpayuu.

DNeKTpHU3aIHs Tel.
JlBa pojia SeKTpUUECcKUX 3apsioB U B3aUMOJIEHCTBUE 3apsKEHHBIX Tl
YCTpolCTBO U NeHCTBHE 3JIEKTPOCKOIIA.
OIIEKTpOCTaTUYeCKast MHIYKIHU.
3aKOH COXPaHEHUsI HIEKTPUYECKUX 3aPSIOB.
IIpOBOIHUKY U U3IEKTPUKH.
MonenvpoBanye CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO TIOJIS.
M cTOYHHKH MTOCTOSHHOTO TOKA.
JleHcTBUS DIEeKTPHYECKOro TOKA.
. DIIEKTPUYECKHI TOK B )KUAIKOCTH.
. 'a30BbI# paspsi.
. I3MepeHune CUIIBI TOKa aMIIEPMETPOM.
. I3smMepenue 511eKTpU4eCcKOro HanpspKeHUs BOJIBTMETPOM.
. Peocrat 1 MarasuH conpoTuBieHuii.
. BzauMoieficTBHe MOCTOSHHBIX MATHUTOB.
. MozeniupoBanye HEBO3MOXKHOCTH pa3lesieH s MONI0COB MATHHUTA.
. MopenupoBanyue MarHUTHBIX T0JI€l TOCTOSHHBIX MATHHUTOB.
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19
20
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. OneiT Opcrena.

. MarauTtHoe moJe Toxa. JNeKTPOMArHur.

. JleficTBHEe MarHUTHOTO TOJIS HA IPOBOAHUK C TOKOM.

. DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

. MccnenoBanye SBIEHUS NEKTPOMArHUTHOM HHIYKI[HH,

. OnbiTer @apajes.

. 3aBUCMMOCTh HaNpaBlIE€HUS HWHIYKIMOHHOTO TOKA OT YCIOBHH €ro
BO3HUKHOBEHHS.

. DIIeKTPOTeHePaTOpP IOCTOSHHOIO TOKA.

Jlabopamopnsie pabomst u onvimel.

1.

o v s ow

10.
11.

12.

13.

14.

15.

16.
1677

18.

OneiTel 1Mo  HaOMIONEHMIO SNEKTPH3ALMU  TeJl WHAYKUUWEH M TIpH
CONPUKOCHOBEHHH.

HccnenoBanue NeHCTBUS DNIEKTPUYECKOTO TIOJNS HAa IPOBOIAHUKH U
JUDIIEKTPUKH.

Cbopka u npoBepka pabOThI ANEKTPUIECKOM IENH TIOCTOSHHOIO TOKA.
V3MepeHute U peryIHpOBaHie CHIIb TOKA.

M3mepeHnue U perynupoBaHue HalpsKeHHS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO HYEPe3 PE3UCTOP, OT
COTIPOTHUBIICHHUS PE3UCTOPA U HAIIPSDKEHUS Ha PEe3HCTOpE. ‘

OnsrTsl, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTh 3IEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHMKA OT €ro MAIHHBI, IUIOMAIH IOIEPEYHOTO
CEYEHMs U MaTepuaa.

[Tposepka mpaBHIa CIOXEHUS HANPSHKEHHH IIPH I10CIENO0BATENbHOM
COEIUHEHHUH JIByX PE3HUCTOPOB.

Ilposepka npaBuna Ui CHJIBI TOKA NPH NAapayIedbHOM COEJHHEHHH
PE3UCTOPOB.

Ornpenenenne paboThl 31€KTPHYECKOrO TOKA, HAYIIETO Yepe3 Pe3HCTOp.
OnpesieneHue MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBIAEIIEMOM Ha
pe3ucTope.

Hccnenosanne 3aBUCHMOCTH CHIIBI TOKa, MAYIUETO YEPE3 JIAMIIOUKY, OT
HaIIpSDKEHUS Ha HEH.

Omnpenenenue KII1/I narpesares.

Hccneopanyue MarHUTHOTO B3aMMOZIEHCTBHS TIOCTOSHHBIX MAarHHTOB.
M3y4eHne MarHUTHOTO MOJISL TIOCTOSIHHBIX MATHUTOB TIPU UX 00beTHHEHHH
Y pa3JeJICHUH.

Hccnenosanue efcTBYS SIEKTPUYECKOrO TOKA Ha MATHUTHYIO CTPEIIKY.
OnBITEI, IeMOHCTPUPYIOLIME 3aBUCHMOCTH CHJIBI  B3aWMOJEHCTBUS
KaTyIIKK C TOKOM U MarHuTa OT CHJIbI TOKA M HaIlpaBJIEHHUS TOKA B KaTyIIKE.
W3y4yenue neficTBUSI MArHUTHOTO I10JIs1 HA TPOBOJIHUK C TOKOM.




19. KoHcTpyrupoBaHue ¥ u3ydeHue paboThl AJIEKTPOABUTaTENS.

20. Mamepenmue KI1]I anexTpoaBuraTensHOM YCTaHOBKH.

21. OnBITEl MO HCCIENOBAaHUIO SBJIEHUS 3JEKTPOMAarHUTHOM WHIYKLUU:
HCCJICOOBAHHEC M3MEHEHUMM 3HAYeHUs H HaIrpaBJICHHUsT WHAYKIIHOHHOT'O
TOKa.

9 KJIACC
(102 4gacos, 3 yaca B HEJIENIO)

Pa3spen 8. 3akonbl B3aumoaeiicTBUsS U ABHKeHHs TeJl. (36 yacoB)
Marepuanenas touka. Tpaexkropus. Cxopocts. [lepemenienue. Cucrema otcuera.
OnpeneneHue  KOOpAMHATHI  JBHXKYyIIero Tena. [ paduku  3aBHCHUMOCTH
KMHEMaTH4YECKUX BEJIMYMH OT BpeMeHH. [IpsMonuHeliHOe paBHOYCKOpEHHOE
nskeHre. CKOpPOCTh paBHOYCKOPEHHOTO [BIDKeHHS. [lepememneHue mpu
PaBHOYCKOPEHHOM JBWXeHUU. OmpeneneHre KOOPAWHATHI JBHXKYILEro Tela.
I'paduky 3aBHUCHMOCTH KWHEMAaTHYECKHMX BEJIMYHUH OT BpEMEHH. YCKOpPEHHE.
OTHOCHTENBHOCTE MEXaHUYECKOTO JBMKeHHs. MHepranbpHas cucTeMa OTcUeTa.
Ilepspiii 3akoH Hprorona. Bropoii 3akoH Hrerotona. Tpermit 3akoH HproToHa.
CBobonnoe nanenue 3akoH BcemupHoro tsaroreHus. KpuBosmHeitHOe IBHXEHUE
JIBH:KEHME 110 OKPYKHOCTH. MIcKyccTBeHHBIe Iy THUKH 3emutd. PakeTsl. IMITyibc.
3aKOH COXpaHEeHHsI HMITYJIbCA. PeaxtBHOEe ngBMKeHHe. JIBMKeHUe Tena
OpoILIEHHOr0 BEpTHKAIBHO BBepX. [IBHKeHHEe Teyia OpOLIEHHOro IMOJ YIJIOM K
TOPU30HTY. J[BMXKeHHe Tesa OpOlLIeHHOI0 FOPU30HTAIIBLHO. Y CKOpEHHE CBOOOIHOTO
IafieHusl Ha 3eMJie ¥ APYTruX IUIaHeTax.

DponmanvHbie 1a60pamopHble pabomol.

1. MccnenoBanue paBHOYCKOPEHHOIO ABMXKEHUS 06e3 HadalbHOH CKOPOCTH.
2.M3MepeHue yCcKOpeHHs: CBOOOTHOTO MaIeHHU.

Paznen 9. Mexannueckne Koj1eGaHusi H BOJIHbI. 3BYK. (15 yacoB)
Mexannueckre konebGanus. Awmmmutyna. Ilepwon, uyactora. CBoGojHbIe
xonebanus. KonebarensHbie cucteMbl. MasTHUK. 3aBHCHMOCTD EPHO/IA M YACTOTEI
HUTSHOTO MasTHHKA OT JUIMHbI HUTHU. [IpeBpanienne sHepruu npu KosnebaTeIbHOM
JIBMOKEHMH. 3aTyxarolue KonebaHus. BriHyKIeHHbIe KojeOanus. Mexanudeckue
BoyHbl. [JlnwHa BonHbel.  IIpogoneHble M momepeuHble BOJHBL. CKOpPOCTB
pacmpoCcTpaHeHHsl BOJIHBL. 3ByK. Bbicota um TemMOp 3Byka. ['pomkocTh 3ByKa/
Pacnipoctpanenue 3Byka. CkopocTs 3Byka. OTpaskeHue 3ByKa. Jx0. Pezonanc.
@ponTaneHas nabopatopHas padbora.

3.MccrnenoBaHue 3aBUCHMOCTH II€pHOJa M YacTOTHl CBOOOJHBEIX KOJIEOaHMH
MAaTeMaTUYECKOr0 MasiTHUKA OT €ro JJTHHEI.

Pasaen 10. daexTpomaruuTHble siBjieHus. (24 yaca)

JlelicTBue MarHMTHOTO IIONII Ha OJJIeKTpUYecKHe 3apsaabl. [ paduueckoe
H300pakeHMe MAarHUTHOro Tmoins. HampaBiieHHe TOKa W HalpaBjieHHE €ro
MarHuTHOoro mnond. OOHapyXeHHe MarHdTHOrO IIOJs II0 €ro JIeWCTBHIO Ha
3JIEKTpUYeCKUi TOK. [IpaBuio neBoit pyku. MarHUTHBIN TOTOK. DJIEeKTPOMAarHUTHAS




WHOYKIUA. SIBneHue snekTpoMarHuTHOW wuHAykuuu. [lomydeHwe nepemMeHHOro

JIEKTPHYECKOIO TOKA.

DNneKTpoMarHuTHoe Ione. HeonHopoaHOe W HEOMHOPOJHOE Ioje. B3auMocBs3b
DIIEKTPUYECKOI0 M MArHUTHOIO TIOJIeH. DIeKTpOMarHuTHble  BOJHBL. CKOpOCTB
pacnpocTpaHeHHs! AIEKTPOMarHUTHBIX BOJIH. ONeKTpOoBUTATETE.
OnekrporeHepatop. CBET — 3IEKTPOMArHMTHAs BOJIHA.

®OponTanpHas 1aboparopHas padora.

4. M3y4eHnue sIBICHUS 3JIEKTPOMArHUTHON WHIYKIIUH.

Paszxen 11. Ctpoenne atoma u atromuoro siapa (20 yacos)

PamnoakTuBHOCTE. Anb(a-, 6eTTa- 1 ramMmma-u3inydeHre. OIBITHI 10 PACCEUBAHUIO
anbda-yactun. Ilramerapras wmonens aroma. AtomHOe sapo. IIpoToHHO-
HEWTPOHHass MoJenb sapa. Meronsl HaONIOJEHWS W PETHCTPALMU YACTHII
PanuoakTuBHBIE NpeBpallleHHs. ODKCIEepHMeHTallbHble METOABL 3apsa  sapa.
MaccoBoe uucno snpa. Snepusie peakiuu. enenue u cunres saaep. Coxpanenue
3apsAfa W MacCOBOI'O YHUCJIAa IPH SOEPHBIX peakuusx. OTKphITHE IIPOTOHA H
HEUTPOHA. SIZiepHbIe CUIIBI. DHEPTHS CBSI3U YaCTHI] B SpE.

Oueprus cBsasu. Jlepekt Mace. Boienenre sHepruu py JeJIEHAH U CHHTE3E SIJIED.
Wcnonk3oBanue  simepHoi  sHepruu.  JlosumeTpus.  SImepHBId  peakTop.
IIpeobpaszoBanre BHyTpeHHE! SHEPIHUH SAEP B TEKTPUUYECKYIO SHEPTUIO. ATOMHAs
dHepreTHKa. TepMosiiepHble peaklinu. buonornyeckoe neiCTBrE pagralium.
OpoHTansHas nabopatopHas paboTa.

5.M3y4enue nenenus sifipa aroMa ypasa 1o ¢potorpaduu TpeKos.

6.M3yueHne TpeKOB 3apsHKEHHBIX YaCTHI] IT0 TOTOBBIM (OTOrpadusiM.

Pasgen 12. Ctpoenue u 3BoJouus Beenennoii (5 guacoB)

CocraB, crpoenne u mpoucxoxneHue CoyHEUHOM CHCTEMEI. Bosbmue Tena
Conneunoit cucremsl. Mansie Tena Conneunoit cucreMsl. CTpoeHue, U3TydeHHe |
sposmonus Conana u 38e3/1. CTpoeHue U 3BOIOIUS BeeleHHOH.

Pasnen 13. IloBTopenue (5 4)




IJIAHAPYEMBIE PE3VJIBTATBI OCBOEHHS IIPOIPAMMBI IO
®HU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA30OBAHMNS

W3yuenne ¢pusvku Ha ypoBHE OCHOBHOIO 00IIEro o0pa3oBaHMs HanpapjeHO

Ha JJOCTHXXEHHE JINYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa3oBaTeIbHbIX
pe3yNbTaTOB.

B pesynbrare uzyuenus $GU3MKU Ha ypoOBHE OCHOBHOTO 06IIEro o6pa3oBaHus

y obyuatorerocst 6y1yT chopMHPOBaHbI CIIEAYIOIHME JTUUHOCTHbIE PE3y/IbTAaThl B
JaCTH:

®

1) narpuoTHYeCKOro BOCIUTAHHSA:

— TPOSIBJIEHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHMCKOM
¢bu3nueckoit HayKw;

— LIEHHOCTHOE€ OTHOIIIEHHE K JOCTH)KEHUSAM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpaxJaHCKOro H AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHS:

— FOTOBHOCTH K aKTUBHOMY Y4YacCTHIO B OOCYKIEHUH OOIECTBEHHO 3HAYMMBIX U
THYECKUX MPOoOeM, CBI3aHHBIX C npaKTquCKHM IIPUMEHEHUEM JOCTHXKEHUH
bU3HKY; :

— OCO3HaHWE BaXXHOCTH MOpPAJIbHO--3TUYECKMX NPHHIIUIIOB B JESTENBHOCTH
YYE€HOrO;

3) acTeTHYECKOr0 BOCIIHTAHHS

— BOCIPUATHE ICTETHYECKUX KAYECTB (DU3UYECKOW HAyKH: €€ TapMOHHYHOI'O
MIOCTPOEHHS, CTPOIOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) 1eHHOCTH HAYYHOIO NO3HAHMSA:

— OCO3HAHWE LEHHOCTH (PU3MYECKOM HAayKH KaK MOIIHOTO HHCTPYMEHTA
II03HaHUs MHpPa, OCHOBBI Pa3BUTHUS TEXHOJOTHH, Ba)XKHEHIIIEH COCTaBISIOIIEH
KYJIbTYPHI;

— Pa3BUTHE HAy4YHOM JFOO03HATENBHOCTH, HWHTEPECa K MCCIEN0BATENBCKOM
NeATeNbHOCTH;

S) d¢opmupoBaHHS  KyJAbTYpbl  310pOBbSi H 3MOIHOHAJIBHOTIO
Onaromosyymsi:

— OCO3HaHHME LEHHOCTH Oe30MacHOro obpaza KW3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHMpE, BaXKHOCTU IIpaBUJ 0€30IIaCHOro IIOBEJEHMs Ha
TPaHCIIOpTEe, Ha JOpOrax, ¢ JJIEKTPUYECKHMM M TEIJIOBEIM OOOPYIOBaHHMEM B
JIOMalIHUX YCIIOBHSIX;

— C()OPMUPOBAHHOCTE HABBIKA PedIIeKCHH, TPU3HAHUE CBOETO IPABa Ha OLIHOKY
U TAKOI'0 )K€ IpaBa y ApYroro 4ejioBeKa;

6) TpynoBOro BocnuTaHMus:




e — AKTHBHOE ydYacTHE B peEIIeHWH IPaKTHYECKHUX 3a1a4 (B paMKaxX CEeMbH,
00pa3oBaTenbHOM  OpraHM3alldM, TOpoAa, Kpas) TEXHONOTHYEeCKOU U
COLIMAJIBHOM HaPaBJIEHHOCTH, TPEOYIOIIHMX B TOM HHCIIe U (PU3UUECKUX 3HAHUIH;

e — MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Npodeccui, CBSI3aHHbIX C (PU3HUKOMH;

e 7)3K0JOrH4eCKOro BOCIIHTAHHSA:

e — OpHUEHTAllUs Ha NpUMeHeHWe (GU3UYECKUX 3HAHWUU I pellleHUs 3a1ady B
obJlacTH OKpy’Karollledl cpenbl, IUIAHUPOBAHHUS TOCTYNKOB M OLEHKH MX
BO3MOXXHBIX IIOCJIEICTBUH JJIs1 OKPY>KAIOIIEH Cpebl;

‘'« — OCO3HaHHE TI00AIBHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM U IMyTed WX
pelleHus;

e 8) ajanTanMH K HM3MEHSIIOIMMCS YCJOBHSIM COIHAJILHOH M NPHPOAHOI
cpeabl: :

e — MNOTPeOHOCTh BO B3aUMOJEUCTBUM NIPU BBINOJIHEHHM HCCIEIOBaHUN U

MIPOEKTOB - (QU3MYECKOW HANpPaBIEHHOCTH, OTKPBITOCTH OIBITY X 3HAHUAM
OpPYTHX;

e — TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 IIPaKTHYECKYIO
IeSATENBHOCTD;

¢ — TOTpPeOHOCTH B POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YKciie (GOPMYIUPOBATH
UJICH, TTIOHATHUS, TUIIOTE3BI O PU3UIECKUX 00BEKTaX U SIBJICHHIX;

e — OCcO3HaHWE JAe(GHUIIUTOB COOCTBEHHBIX 3HAHWA W KOMIIETEHTHOCTEH B 00J1acTH
(115635097

e — IUIAHMPOBAaHME CBOEr0 pa3BUTHS B INPUOOPETEHHMH HOBBIX (PU3UUYECKUX
3HAHUM;

e — CTPEMIICHHME aHAJIM3UPOBATH U BBISIBIIATH B3aUMOCBSI3U IIPUPOABI, O0IIECTBA U
9KOHOMMKH, B TOM YHUCJIE C UCIIOIB30BaHHEM (DH3UYECKUX 3HAHUH;

e — OLEHKAa CBOMX JEHCTBUH C Y4€TOM BIMSHHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOXHBIX INTOOATIBHBIX MTOCIEACTBHM.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynberaTe 0CBOEHHS NPOrpaMMEI IO (U3UKE HAa YPOBHE OCHOBHOTO 00IIIET0
obpazoBaHuss y oOywarouierocs OyayT cGhOpMHpPOBaHBEI MeTanpeaMeTHbIE
pe3yJIbTaThl, BKIIIOYAIOIME [TI03HABATEIbHbIE YHUBEPCAIbHBIE YUeOHbIE IeCTBUS,
KOMMYHHMKAaTHUBHbIE  yHHUBepcajbHble Yy4eOHble  JeWCTBHS, pErylsITHBHEIE
YHUBepCalbHble yueOHbIE NEHCTBYS.

ITo3naBaTe/ibHBIC YHHBepPCcAJIbHbIe YueOHbI€e 1eficTBUSA

ba3oBble Jlornyeckue aelcTBUA:




BBISIBIIITh W XapaKTepU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB

(saBMEHMIA);

yCTaHABJIMBATE CYLIECTBEHHBIH MPU3HAK KJIACCU(DUKALIMKA, OCHOBAHUS JIJIs
000011IeHNS U CPAaBHEHUS; '

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIIOIEHUSIX, OTHOCSIIUXCS K QU3UUECKHM SBIEHHUSM;
BBISIBJISITE ITPUYMHHO--CJIECTBEHHBIE CBSI3H IIPH HM3yYeHUH (DU3UUYECKHX
SIBIIEHUH U IIPOLIECCOB, JIeaTh BEIBOABI C UCIIOJIL30BAHHEM JENYKTHBHBIX U
HUHIYKTUBHBIX YMO3aKJIIOYEeHHH, BBIIBUraTh TMIIOTE3BI O B3aWMOCBSI3SAX
(bU3UYECKUX BETHYMH,

CaMOCTOSITENIbHO BEIOMPATH CTIOCO0 peleHus yieOHOH GU3HIeCKOH 3a1a9u
(cpaBHEHHE HECKOJBKHX BapUaHTOB pelleHHs, BbIOOp Haubolee
MOIXOJSLLErO ¢ yUETOM CaMOCTOSTEBHO BEIZIEIEHHBIX KPUTEPHEB).

ba3zoBbie HCCJIeA0BaTEeIbLCKHE AeHCTBHA:

HCII0JIB30BaTh BOIIPOCHI KaK UCCIIE0BATENbCKUI HHCTPYMEHT MTO3HAHUS;
NPOBOMUTH 10 CAMOCTOSTENIFHO COCTABIIEHHOMY TIJIaHY OIIBIT, HECIOXHBIH
(GU3MYECKHH JKCIIEpPUMEHT, HeOONBINOE HCCIEN0BaHHE (DU3UUECKOTO
SIBIICHUST;

OLIECHMBATh HAa NPUMEHHUMOCTh M JOCTOBEPHOCTH = HH(OPMAIHIO,
NOJIy4EHHYIO B XOJI€ UCCIIENOBaHMs UITH SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (POPMYIHPOBATH OOOOIIEHUS ¥ BBIBOJBI 110 pe3yJibTaTaM
IIPOBEAEHHOTO HAOIIIOIeHUS, OTIbITA, HCCIIEIOBAHKS;

IPOrHO3MPOBATE  BO3MOXHOE JlalibHEMIlee pa3BUTHE (QU3MYECKHX
MIPOLIECCOB, a TAK)Ke BBIJBUTaTh MPEIONI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaXx.

Pabora ¢ nndopmanmeii:

IPUMEHSATH Pa3IMYHble METOIBI, HHCTPYMEHTHI M 3aIPOChI IPH [OKMCKE U
orbope HMH(OPMAalMK WM [JAHHBIX C YYETOM MPEUIONKEHHOM ydeGHOM
¢bu3mIeckoit 3a1a4n;

aHaJIM3UPOBaTh, CUCTEMATH3MPOBATh U HUHTEPIPETUPOBATH WH(OPMAIHIO
Pa3NIMYHBIX BUAOB U (GOPM TIpeACTaBICHHS;

CaMOCTOSTENIGHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY IIpPeICTaBIECHUS
WHGOpPMallMM M HUIOCTPUPOBATH pEIIAEMBIE 3aJaud  HECIOXKHBIMU
CXeMaMH, arpaMmMamMu, MHOH rpadUKoi U UX KOMOHHAIIMSIMHU.

KommyHHKaTHBHBIE YHHBepcaibHbIe yueOHbIe JeHCTBHS

B Xozle o0CyxJeHusi yueOHOro Marepuana, pe3yJsTaToB J1a0opaTOpHBIX
paboT U NPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKa3bIBAaTh HJIEH, HAlleJICHHbIE Ha pellleHHe 3aJavyd W IOJIepIKaHue
OaroxenaTeaIbHOCTH OOIICHUS,




COIIOCTAaBIATh CBOH CYXIEHHA C CYXIACHHSIMH JPYIHX Y4aCTHHUKOB

Iuasora, o0HapyXHUBATh PA3IHYHe U CXOICTBO TTO3UIUMY;

BBIPQ)KAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U ITMCEMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIIATh Pe3yJIbTaThl BHITOTHEHHOTO (PU3UYECKOr0 OIbITa
(aKCIIEepUMeHTa, UCCIIeOBAHMS, IPOEKTA); :

MIOHUMATh U HUCITOJIH30BaTh MMPEUMYIIIECTBA KOMaHIHOM U WHIUBUY IbHOM
pabOTEI TIPH PEIEHUH KOHKPETHOH (PU3MIecKOi TpoOIeMBl;

MIPUHUMATH LIeJIM COBMECTHOHW JIEsITeIbHOCTH, OPraHU30BBIBATh AeHCTBUS
Mo e€ JOCTHKEHHIO: paclpedeliaTe poJid, o0CyXHaTh IpoLecchl U
pe3yJIbTaThl COBMECTHOM paboTsl, 0600111aTh MHEHUSI HECKOJIBKUX JIIOCH;
BBITIOJIHSATh CBOIO YacTh pabOThI, JOCTHIas KaueCTBEHHOrO pe3ylibTara 1o
CBOEMY HAITPaBIIEHHIO ¥ KOOPAUHUPYS CBOH IEHCTBUS C APYTUMHU WICHAMHU
KOMaH/IbI;

OIIEHMBATh KAa4eCTBO CBOEro BKJIana B OOIIMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENTEHO CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBHUS.

PerynsiTHBHBIe YHHBepcaJdbHbIe Y4eOHBIe NelcTBUSA

Camooprannzauﬂﬂ:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX M Y4€OHBIX CHUTyalUsX, TPeOyroIuX
JUIsl pelieHus (PU3HUECKUX 3HAHUM;

OPHEHTHPOBATbCS B  PA3NWYHBIX IMOAXOJAaX IPHHATHUS  pELICHUH
(MHIMBHIYalbHOE, NPUHATHE peIleHHs B IpyIe, NPUHATHE pPELIeHHH
TPYIITIOit);

CaMOCTOSITEJIbHO COCTABIISITh AJITOPUTM pEeIIeHHs (PU3UYECKOM 3a1a4uul HIH
IUIaHA MCCIEOBaHUsl C YY4ETOM HMMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOJXHOCTEH, apryMEHTHPOBATh NpeJlaracMble BApUAHThI PELEeHUH;
JieNlaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a pelIeHHUe.

CaMOKOHTPOJIb, 3MOIMOHAIbHbIH HHTEIJIEKT:

JlaBaTh aJIcKBaTHYIO OLIEHKY CUTYyalldy U NIpeuiaraTh IiiaH €€ H3MEHEHHS;
OOBSICHATH TPHYMHBI  JOCTHXKEHHUS (HEOOCTHDKEHHS) pe3yJIbTaToOB
JIeSTEIBHOCTH, 1aBaTh OLIEHKY IIPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBEI B HEATENLHOCTH (B TOM YHCIE B XOJ BBIMOJIHEHHS
(GU3MYECKOr0 HUCCIe[OBaHUST WIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSTENBCTB, M3MEHUBIIMXCS CUTYalldil, YCTaHOBJIEHHBIX OIIHUOOK,
BO3HMKILIUX TPYIHOCTEH;

OLIEHHBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO IPYTOT0 YeJIOBeKa B XOJe CIIOpa HIIM JUCKYCCUM Ha
HAy4HYIO TeMY, IOHUMaTh MOTUBEI, HAMEPEHUS U JIOTHUKY APYIoro;




IIPM3HABaTh CBOE IIPaBO Ha OLIMOKY NpPH pelIeHUH (PU3NYECKHUX 3a]a9 HITH
B YTBEPIXKJICHUSIX HA HAYYHBIE TEMBI H TAKOE XK€ MPABO JPYroro.

INPEIJMETHBIE PE3YJIbTATHI

K xoH1y oOy4enus B 7 Kjiacce NpeMETHBIE pe3ylIbTaThl HAa 6a30BOM YpOBHE
JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTE y O0YUAIOIMXCS YMEHHUIH:

UCTIONB30BaTh  IOHATHA: (GU3WYECKHE W XHMHYECKHE  SIBJICHUS,
HaOIIOIEHNEe, SKCIIEPUMEHT, MOJElb, TMIOTe3a, €IUHUILI (DU3MYECKUX
BEIIMYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSIHMs BellecTBa (TBEDIOE,
KUJIKOE, Ta3000pa3HOe), MeXaHHYecKoe [IBIKEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, NPSMOJHMHEHHOE), TPAaeKTOPHs, pPAaBHOACHCTBYIOIAs
cuna, nedopmanmst -~ (ymnpyras, nacTuyeckas), HEBECOMOCTB,
COOOLIAIOTHECS COCY IBL;

pasnuyark gBieHus (AudQy3us, TEMIOBOe MBM)KEHHME YaCTHUL] BEIECTBA,
PaBHOMEpPHOE  JIBMDKEHHE, HEpPaBHOMEPHOE  [BIDKEHHE, HHEPIMS,
B3aHMOJIECTBHE TeJl, PABHOBECHE TBEPMABIX TeNI C 3aKPENJIEHHOH OCBIO
BpallleHus], llepeiada TaBIeHUs TBEPABIMH TeJIAMH, XHUIKOCTIMH U Fa3aMH,
aTMOC(epHOe [aBjieHHe, IUIABaHWE Tell, NPEBPAILEHUS MeXaHWYeCKOil
DHEPIMHU) 1O OIHMCAHWIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHPYIOIMX NaHHOE (DU3UYECKOE SABJIEHHUE;

pacro3HaBaTh  IPOSBJICHHE M3YyYEHHBIX (HU3UYECKHX SBIEHUN B
OKpYXXaloIlleM MHpe, B TOM 4YHCjIe (QHU3MYECKUE SBIEHHS B MPHPOJE:
IPUMEPHI JIBHOKEHUS C Pa3IMUYHBIMU CKOPOCTSIMH B JKHBOM W HEXHMBOU
IpUpoJie, NEWCTBHE CHUJIBI TPEHUS B MPHUPOLAE M TEXHUKE, BIIUSHUE
aTMOC(EpPHOTO JaBlEeHHs Ha JXHBON OpraHW3M, IUIaBaHHe PhIO, PHIYATH B
TeJIe YeJIOBEKa, IIPH 3TOM NEPEBOJUTE MIPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHEIE CBOMCTBA (IPU3HAKHU) (GHU3UYECKUX SBJIICHUIH;
ONKMCBIBATh W3YYCHHBIC CBOMCTBA TEN M (QM3MYECKUE SIBICHHUS, HCTIOJb3Ys
(usMYecKre BETUIUHEI (Macca, 06BEM, IIOTHOCTH BEIEeCTBA, BPeMsi, IIyTh,
CKOPOCTB, CpPEeHsIsl CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BeC Tela,
CHJIa TPEHUSI, AaBlieHHe (TBEPIOTO Tella, UIKOCTH, ra3a), BRITATKHBAIOIIAS
CuJla, MeXaHW4YecKas paboTa, MOLIHOCTb, IIIEYO CHIIBI, MOMEHT CHIIbI
KO3()(MUIMEHT TMONE3HOr0 [OEWCTBUS MEXaHH3MOB, KHUHETHYECKas W
NOTEHIMa/llbHasl SHEPrHs), IpPH OINUCAHWUH TPAaBUJIBHO TPaKTOBAaTh
(uzryecKuii CMBICI HCIIONB3yEMBIX BEIMYHH, UX 0003HAYEHUS U €HHHIbI
(pU3MYECKUX BENMYHH, HAaXOAMThH (OPMyYJIBI, CBA3BIBAIOIINE JAHHYIO
(GHU3UYECKYI0 BENMYMHY C ADYTHMH BEJIHYMHAMH, CTPOMTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (DU3UUECKUX BETUYKH;




e XapaKTepH30BaTh CBOMCTBa Tell, (U3WYECKHE SIBIECHUS M IIPOLECCHI,

WCIIONE3YS MPAaBMIIA CIOXEHUS CHiI (BIONEL ONHOM MpsAMOH), 3akoH I 'yka,
3akoH Ilackans, 3akoH ApxuMena, MpaBUIO paBHOBecHs phidara (6ioka),
«30JI0TO€ IIPAaBUJIO» MEXaHWKH, 3aKOH COXpaHEHHS MeXaHH4eCKOH
SHEPIrUH, NPH 3TOM JaBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHa U
3allMChIBATh €r0 MaTeMaTHYeCKOe BEIpAKEHUE;

e OOBICHATH (PU3HYECKHUE SIBJICHUS, IIPOLIECCH U CBOWCTBA TeJl, B TOM YHCJIE
H B KOHTEKCTE CHUTyallud NpaKTUKO-OPHEHTHPOBAHHOIO XapakTepa:
BBISBIISATE IIPUYMHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTH O0BsACHEHHE M3 1-2
JIOTUYECKHX I11aroB ¢ OMOpod Ha 1-2 M3y4yeHHBIX CBOMCTBA (PU3UYECKHX
SBIIEHUH, (PM3UYECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH;

e pemarb pacy€THbIe 3aJadyd B |-2 [elCTBUS, HCIOJB3Ys 3aKOHBI H
bopMyiel, cBs3bIBarOIIHe (U3NYECKHE BEJIMYMHBLI: HA OCHOBE aHaJM3a
YCIIOBHS 33/1a4y 3allUChIBaTh KPaTKOE yCIIOBHE, MOACTABIATE (HU3HUECKHE
BEIUYMHBI B (D)OPMyJIbI W IIPOBOAUTH PACUETHI, HAXOAMTH CIPABOYHBIE
JlaHHblE, HEOOXOAUMBIE JUIsl PEIICHHs 3a[a4, OLEHHBATh PEATMCTHYHOCTh
IIOJIyYEHHO! (DU3UYECKOM BETMINHEL,

e pacmo3HaBaTb IIPOOJIEMBbl, KOTOpble MOXKHO PpELIHTh TIPH TTOMOIIH
(u3nUecKuX METONOB, B ONIUCAHUU UCCIIENOBAHKS BBIAEISATH IIPOBEPSIEMOE
NPEANoIoKEHUE (TUIIOTE3Y ), Pa3IN4aTh U HHTEPIIPETUPOBATH MOTYyYEHHBIH
pe3ysbTar, HaxXOOUTh OIIMOKM B XOJE OMNbITa, AeNaTh BBIBOJBI IO €ro
pe3yJbTaram;

e TMPOBOJUTH ONBITBI M0 HaOMOAeHHIO GU3UYECKHUX SBIEHHH WK
(u3MUecKuX CBOMCTB Tell: (JOPMYIMPOBATH IIPOBEPSIEMBIE IPEATIONOKEHUS,
COOMpaTh YCTAaHOBKY W3 MPEINIOKEHHOTO 060PY IOBaHMS, 3alIMCHIBATH X0/
OIIBITa U (POPMYJIMPOBATH BEIBOJIEI,

* BBIMOJIHATE IPAMBIE HM3MEPEHHUS PpACCTOSHHSA, BpPEMEHH, MAacChl Teja,
00béMa, CHIIBI U TEMIIepPaTypbl C HCIOJb30BAHMEM AaHAJIOTOBBIX U
UU(PPOBEIX TPHUOOPOB, 3alMCHIBATH [OKA3aHWS IPHOOPOB C YYETOM
3aJIaHHOM a0COMIOTHOM MOTPENIHOCTH H3MEPEHHIA;

e TMPOBOJAHMTL HCCJIEJOBAHHE 3aBUCUMOCTH OJHOM (PHU3UYECKOM BEJIMYMHEI OT
JApYroil ¢ HCIOJb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBHCHMOCTH ITyTH
PaBHOMEPHO ABIIKYILErOCs Tejla OT BpEMEHH IBIXKEHHS Tejla, CHIIbl TPEHMS
CKOJIB)XCHHS OT Beca Tela, KadecTBa OOpabOTKH IOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHIIBI TPEHUS! OT IUIOIIAaHd CONMPHUKOCHOBEHHS TEJl, CHJIbI
YIPYrOCTH OT YJUTHHEHHS TpYXKHHBI, BBITAIKHBAIOLIEH CHIIBI OT 06BEMA
NOTPY)KEHHON YaCTH Tela U OT IUIOTHOCTH YKHUIAKOCTH, €€ He3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT ITyOUHBI, Ha KOTOPYIO MOTPYXKEHO TEJO, yCIOBUM
IIaBaHMs TeJI, YCIIOBUI paBHOBECHs pblyara M OJIOKOB), Y4acCTBOBATh B




IUJIAHAPOBAHMM  Y4eOHOrO HCCIIENOBaHUS, COOUpaTh YCTAHOBKY U

BLINIOJHATS M3MEPEHHs, CleNys MpeIIoKEeHHOMY IUIaHy, (UKCHpOBATH
pe3ynbTaThl TOTYYEeHHOM 3aBHCHMOCTH (DH3WYECKWX BEWYWH B BHJIE
NPEJUIOJKEHHBIX TabNMuL U TpadUKOB, JenaTh BBIBOJBI IO pe3yJbTaTam
HCCIICOBAHUS; :
IIPOBOJUTH KOCBEHHBIE M3MEpEeHUs] (PU3UYECKUX BeNHYHMH (TUIOTHOCTH
BEILIECTBA XXUAKOCTH U TBEPOIO TeJla, CUJla TPEHUS CKOJIbKEHHUS, JaBICHUE
BO3/lyXa, BBITAIKHMBAIOIAs CHJIA, JCHUCTBYIOLIAs Ha MOrpyXEHHOE B
KHUAKOCTb  Telo, KO3(MGULUMEHT T[OJe3HOro MAeHCTBHSA  IMPOCTHIX
MEXaHU3MOB), CIeAys MNPEeIOKEHHOW HHCTPYKLHMH: IIPH BBINOJIHEHHH
U3MEPEHHH CcOOHMpaTh SKCIEPUMEHTAIBHYI) YCTAaHOBKY H BBIYHCIISATH
3HAYEeHUE UCKOMOM BEJTUYHMHBI;

coOIr01aTh NpaBuiia TEXHUKH 0€30IaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHHEM;

YKa3bIBaTh MPUHLHMIBI AEMCTBUS NPUOOPOB M TEXHHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, JHUHAMOMETp, COOOILAroUIMecs COCyIbl, OapoMmeTp,
phIyar, NOABMKHEIN U HEMOABH)XHBIA OJIOK, HAKJIOHHAS TIOCKOCT;
XapaKTepU30BaTh IPUHLMIBI JEHCTBHS HW3YYEHHBIX NPHOOPOB M
TEXHUYECKMX YCTPOMCTB C ONOpOH HA HX OIHCAHHS (B TOM YHCIE:
NOJAIIMIIHUKYA, YCTPOWCTBO BOAOMPOBOJA, THAPABIMYECKHH Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBO HACOC, aApeOMETp), UCTIOB3YsI 3HAHHS
0 cBOMCTBaxX (PU3UYECKHX SIBICHUN U HEOOXOAUMbIE (U3HYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTE  IpUMEPBl  (HAXOOWTh HMHMOPMALMIO O  TNpHUMepax)
MIPAKTHYECKOIO0 MCIO0JIb30BaHUS (PU3MYECKUX 3HAHHH B IIOBCEIHEBHOM
JKU3HHM [Is obecrieueHus 6e30macHOCTH MpU OOpallleHuu ¢ IprHbopaMu U
TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHUs 3[I0POBbSI U COOITIOICHHSI HOPM
5KOJIOTMYECKOr0 IIOBEIEHUs B OKPYXKaloIleH cpee;

OCYLIECTBIIATE OTOOP HCTOYHHMKOB HHGpopManmuu B HHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM [TOMCKOBBIM 3aIIpOCOM, HAa OCHOBE UMEIOIIUXCS
3HAHUM UM TIyTéM CpaBHEHHS pPAa3JIMUYHBIX MCTOYHHUKOB BEIJENIATH
uH(OpMaIHIO, KOTOpas SBISAETCS MPOTHBOPEUHMBOM HIIM MOXET OBITH
HEJIOCTOBEPHOM;

UCII0JIb30BATh IPY BBINOTHEHUH y4eOHBIX 3aJjaHUN HAYYHO--IIOMYJISIPHYIO
IUTEpaTypy (GU3NYECKOTr0o COIePIKaHHsl, CIIPABOYHBIE MAaTEPHAIIEI, PECYPCHI
ceti HHTepHer, Bianers nNpuéMaMH KOHCIEKTHPOBAHHS TEKCTA,
npeoOpa3oBaHus HHGOPMAIMK U3 OJHOI 3HAKOBOM CHCTEMBI B IPYIYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKWe NMUCHBMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE 2-3 HCTOYHHKOB HMH(OPMAIMK (PHUIUIECKOTO COIAEPIKAHHS, B TOM




HHUCIIC 1'[}’6J'[HT-IH0 J€JIaTh KPaTKHE COOGH.[GHHH 0O pe3yJibTaTax MpPOEKTOB UIIN

y4yeOHBIX MCCIIE[OBAHMM, IPH STOM I'PAMOTHO HCIIONB30BATH M3YYEHHBIN
MOHSTUWHBIA ammapaT Kypca (U3WKH, COMPOBOXIATH BHICTYIUICHUE
IIPE3EHTALUEN;

IIPA BBINIOJIHEHUW Y4YeOHBIX IPOEKTOB M MCCIIEJOBAHUM paclpelensiTh
00s13aHHOCTH B TIPYIlNlE€ B COOTBETCTBHUU C IOCTABJICHHBIMH 3a/lauyaMH,
CIeJIUTh 3a BBINOJIHEHHEM IlJlaHA JeMCTBHH, aJeKBaTHO OLIEHHUBATh
cOOCTBEHHbIM  BKJaJ B  JIEATEIBHOCTh  TIPYNIbl,  BBICTPAaMUBATh
KOMMYHHKaTHBHOE B3aMMOJIeHCTBYE, YUUTHIBasi MHEHHUE OKPY>KaAIOIIHUX.

K xoHIy 00y4ueHHs B 8 Kiacce mpeIMeTHBIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJDKHBI OTPaykaTb CPOPMHUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHUH:

HCIIONIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JABUXKEHHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSHUSI BELLECTBA, KPUCTAUIHYECKHUE U
aMopbhHBIe Tella, HACHIIIEHHBIM W HEHACHIIEHHBIA I1ap, BIAXHOCThH
BO3/yXa, TeMmIleparypa, BHYTPEHHsSI SHEPrusi, TEIUIOBOW JBUraTelb,
2JIEMEHTAPHBIN JIEKTPUYECKUN 3apsifl, JIEKTPAYECKOE I10JIe, IIPOBOJIHUKHI
U TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUIECKHH TOK, MAarHUTHOE I10JIE;
paziuyaTh sBJieHUs (TEIUIOBOE paclIMpeHHe M ClKaTue, Teruvlornepejaaua,
TEMJIIOBOE PAaBHOBECHE, CMayHWBaHWE, KallWJUISIPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJIeHCalMs, IUIaBJeHHe, KpHcTauiu3aius (OoTBepaeBaHHe), KUIIEHHUE,
TerJionepenaya (TETIONMpPOBOAHOCTS, KOHBEKIIHUS, U3ITyYeHHeE ),
JNEKTpU3aLUs TeJl, B3aUMOJIEHMCTBUE 3aps/iOB, JEHUCTBHUS BJIEKTPHUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aMMOJCUCTBME MAarHUTOB, [CUCTBUE
MarHUTHOTO IIOJS Ha MPOBOJHUK C TOKOM, JIEKTPOMArHMTHAS MHIYKLIHS)
II0 OIIMCAHHUIO HX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIKX AaHHOe (pU3ndecKoe sIBJIEHHUE;

pacrio3HaBaTh MPOSIBJIEHHE W3YYEHHBIX (QU3WYECKUX SBICHUH B
OKpY’KalOllEM MHpE, B TOM 4YHucle (HU3UYECKHe SIBICHHS B IPHUPOJIE:
[IOBEPXHOCTHOE HATSHKEHHUE U KanHJIJIstHLIe SIBJIEHUST B IIPUPOJE,
KpUCTaJUIBl B npupozne, usnydeHue ConHIa, 3aMep3aHHE BOJOEMOB,
MopcKkue Opu3sl, 00pa3oBaHHe pOCH], TYMaHa, HHEsl, CHera, 3JIEKTPUYECKHE
ABJICHUSI B aTMocdepe, 3IEKTPUIECTBO KHUBBIX OPraHW3MOB, MarHWTHOE
11oJ1e 3eMJIH, Apei ] MoJIIOCOB, POJIIb MATHUTHOTO ITOJIS IS Y)KU3HH Ha 3eMITe,
IOJIAPDHOE CHsSIHWE, IIPU 3TOM IEPEBOAUTH IMPAKTHYECKYHO 3alady B
y4eOHYIO, BBIIENATH CYIIECTBEHHbIe CBOMHCTBA (TMPU3HAKH) (U3HYECKHX
SIBJICHUI;

ONKCHIBATH M3yUYECHHBIE CBOMCTBA TEI M (PU3UYECKHUE SIBIICHHS, UCTIONbB3YS
du3nUeckde BEIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIUsi, KOJTUYECTBO
TEIJIOTBI, YyJelbHas TeIUIOEMKOCTh BellleCTBa, YJelbHas TeIJIoTa




IIaBICHHUA, YAClbHasd TEILUIOTa napooﬁpaawaﬂnﬂ, yaelbHas TEIIoTa

CrOpaHHMs TOMIMBA, KOS(QOUIMEHT TONE3HOro JeHCTBUS TeIIOBOM
MAaIlIMHBI, OTHOCUTEJIbHAS BIAYXXHOCTh BO3AYX4a, JIIEKTPUUECKUM 3apsill, cuia
TOKa, DJJIEKTPMYECKOE HampsDKEHHWe, CONPOTHUBIEHHE IIPOBOJHHUKA,
YAEJIBHOE CONPOTUBRIIEHHE BellleCTBa, paboTa U MOILHOCTH JIEKTPHUUECKOTO
TOKa), TPHU OIHCAHWH TPaBHUIBHO TPAKTOBATH (HH3UIECKHH CMEICI
UCIIOJNIB3YyEeMBIX BEIMYMH, 0003HAUECHHUS U eTMHULBI (DU3UYECKUX BEJUYHH,
HaxoJIUTb (DOpPMYJIBI, CBS3BIBAIOIINE MAHHYIO (PU3MUECKYIO BEIIMYHUHY C
IPYTUMH BEJIMYUHAMH, CTPOUTH TpauKh H3YyUYEHHBIX 3aBHCUMOCTEH
(hU3UUECKUX BEITUUYUH;

XapaKTepHU30BaTh CBOMCTBa TelN, (HU3UYECKHe SBICHUS U MPOLIECCHI,
UCIIOJIb3ysl OCHOBHBIE IOJOKEHUSI MOJIEKYJSPHO--KUHETUUECKON TeOopHH
CTPOEHHS BelllecTBa, MPUHIIUI CYIEPIO3UIINH Toyieil (Ha KauecTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHUs 3apsija, 3akoH OMa [ yd9acTKa LenH, 3aKOH
Hxoynsi—JleHna, 3aK0OH COXpaHEeHUsI SHEPTUH, IIPHA 3TOM JaBaTh CIIOBECHYIO
(GhOpMyITHPOBKY 3aKOHA M 3aIIUCBIBATH €r0 MaTeMaTUYECKOe BhIPAXKEHUE;
OOBSCHATH (PU3MUECKHE IMPOLECCHl M CBOWCTBA TeJl, B TOM YHCIE U B
KOHTEKCTe CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABISATH
IIPUYMHHO-CJIeICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHuecKux
IaroB C OMOpoM Ha 1—2 W3yYeHHBIX CBOWCTBa (DU3WYECKHX SBICHUH,
(¢u3MUECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewmiars pacu€THble 3a4ayd B 2—3 JEWCTBHS, MCIIONB3Ys 3aKOHBI H
¢opMynbl, cBs3BIBAMOIIME (H3MYECKHe BEIWYWHBI: HAa OCHOBE aHaju3a
YCIOBHsI 3a/la4M 3alliChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUISI pelleHds 3aJadd, BBIOMpaTh 3aKOHBI W  (POpPMYIIBI,
HEOOXONUMEIe s €€ pelleHHs, IPOBOIUTH pPacuéThl M CpPaBHHUBAThH
MOJTy4eHHOe 3HaUeHHe (PU3MUECKOH BETHYMHEI C U3BECTHBIMH TaHHBIMHU;
pacrosHaBaTh IIpOOJIEMBI, KOTOPBIE MOJKHO pELIATh IpPU I[OMOLIA
(U3MUECKMX METOIOB, HCIIOJIE3Ys OMUCAaHHUE HCCIIeIOBaHUs, BBIIEIATH
IIpOBEpPsSIEMOE  IMPEANONIOKEHHe, OLIEHHWBAaTh MPABUIBHOCTh TMOPSAKA
NIpOBEIEHUsI UCCIIEOBaHUS, AeJIaTh BEIBOIEL, |

IIPOBOJUTE OMNBITBI 110 HAOMIOACHUIO (U3MYECKUX SIBICHUH WU
bu3znyecKkux cBOWCTB Tell (KalHIUIIPHEIE SBJICHHS, 3aBUCHMOCTD JTaBIICHUS
BO3JlyXa OT ero o0b&Ma, TeMIepaTyphl, CKOPOCTH Ipolecca OCThIBAHUS U
HarpeBaHMsi IIpM M3Iy4YEeHHHM OT LBeTa M3Iy4arolneid (Ioriomiaromieii)
IIOBEPXHOCTH, CKOPOCTh HCHApeHHs] BOJABI OT TeMIIepaTyphl XKUIAKOCTH H
IIom@anu e€ MOBEePXHOCTH, OJJeKTpu3alus Tel ¢ B3aWMOJelCTBUE
JNEKTPUYECKUX 3apsfoB, B3aUMOJEHCTBHE TMIOCTOSIHHBIX MAarHUTOB,
BU3yaIM3alldsi MAarHUTHBIX TIOJIeM TIOCTOSIHHBIX MArHHUTOB, JEHCTBHS




MardtuTHOI'O IIOJIA Ha MIPOBOOHHK C TOKOM, CBOMCTBa JJIEKTPOMAarHuTa,

CBOICTBA HJIEKTPOABUIATENS IOCTOSHHOIO TOKA): (hopMyIHpoOBaTh
IIpOBepsieMbIe TMPEAIOIOXKEHUS, COOMPATh YCTAHOBKY U3 IIPEIUIOKEHHOIO
000pyIOBaHusl, ONUCHIBATE X0/ OIBITA M (JOPMYIIHPOBATH BBIBOJIBL,
BBITIOJIHATH NPSIMBIE U3MEPEHUS TEMIIEPATyPhl, OTHOCHTEIBHOI BIAXKHOCTH
BO3/lyXa, CHJBI TOKa, HANpPSXEHUS C MCIIOJIb30BAaHUEM aHAJOTOBEIX
npubOPOB U JIATYMKOB (DM3UYECKHX BEJIUYUH, CPABHHMBATH De3yJIbTATHI
U3MEPEHHH ¢ y4ETOM 3alaHHOMN aGCOTIOTHOM MMOrPEeIIHOCTH;

IPOBOAMTH UCCIENOBaHKE 3aBUCUMOCTH OJHOM (DH3MYECKOM BEIMYUHEI OT
APYroH C  WCIONB30BAHHEM IPSIMBIX H3MEpPEeHHH  (3aBHCHMOCTD
CONPOTHUBJIEHUS IPOBOJAHHMKA OT €ro MAJHHBI, IUIOLAJ{ IONEPEYHOro
CEUCHUS U YACIIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHMKA, CHIIBI TOKA,
UIYIIEro 4epe3 MPOBOAHUK, OT HAaNpsHKeHWs Ha MPOBOJHHKE,
UCCJICIOBaHNE  TIOCTIENOBATEIBHOIO MW  MMapajule]IbHOr0  COEAMHEHMH
POBOJIHMKOB): IIaHMPOBAaTh HCCIEOBAHME, COOMPaTh YCTAHOBKY U
BBITIOJIHATE M3MEPEHHMsI, Cllefys MpPeUIOKeHHOMY IUTaHy, (DUKCHpPOBAaTh
Pe3yIbTaThI [IOTY4IEHHOW 3aBUCUMOCTH B BU/Ie TabJHIl ¥ rpa)MKoB, 1enaTh
BBIBO/IBI I10 PE3yJIbTATaM HCCIIEIOBAHMSI;

[IPOBOJUTE KOCBEHHBIC H3MEpPEHMs (U3UYECKUX BeNWYHMH (yIelbHas
TEIIOEMKOCTh ~ BEILECTBA, COINPOTHBIEHHE IPOBOJHMKA, pabora wu
MOILIHOCTE 3JIEKTPHYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHs, COOMpaTh
OKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAysl MPEIONKEHHON HHCTPYKIHH, U
BBIYHCIIATh 3HAYCHHE BETMYHHBL,

COOJIIO/IaTh MpaBMIIa TEXHUKK 0€30I1aCHOCTH MpH paboTe ¢ 1aGopaTOpHEIM
000pyIOBaHUEM;

XapaKkTepH30BaTh IPUHLUNBI JIEHCTBUS HM3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONIOPOH Ha MX ONMUCaHKs (B TOM YUCIIE: CUCTEMA
OTOILJIEHHS JOMOB, TUTPOMETP, NapoBasi TypOHHa, aMIIepMETp, BOJILTMETD,
CYETUMK OJIEKTPUYECKOH OSHEPIHH, BIEKTPOOCBETHUTENBHBIE IIPHGOPHL
HarpeBaTeJbHbIE 3IEKTPONPUOOPEI (mpumepsr), JJIEKTPUYECKHE
TPENOXPAHUTENIH, STEKTPOMArHUT, 3JIEKTPOIBUIaTeNb IIOCTOSIHHOTO TOKA),
UCIIOJIB3Ysl 3HAHWS O CBOMCTBaX (M3MYECKUX SIBJIECHUM M HEOOXOIHUMBIE
(pu3HYecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTk TIPOCTBIE TEXHUYECKME YCTPOWCTBA W H3MEPHTEIbHBIE
NPUOOPEI TIO CXeMaM H CXeMaTHYHBIM PUCYHKAM (KHIKOCTHBIH TEPMOMETP,
TEPMOC, TICUXPOMETP, TUIPOMETP, JBUraTelb BHYTPEHHETO CrOpaHMs,
OJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI 3JIEKTPUUECKUX Lerei ¢
IIOCJICIOBATEIbHBIM H NTApaJUIENIbHBIM COEAMHEHUEM JJIEMEHTOB, Pa3nyas
YCJIOBHBIE 0003HaYEHHS JIEMEHTOB JEKTPHUECKHUX LIETIEH;




e TPUBOOUTH TMpUMephl (HaXOOUTh HHGMOpMaIMIO O  MpHUMepax)
MPaKTHIECKOTO MWCIIONE30BAHUS (DH3HUECKMX 3HAHMM B IOBCEIHEBHOM
KHM3HM JUls obecriedyeHus] 6€30MacHOCTH MPU OOpaIlleHud ¢ pUbopaMu U
TEXHHYECKMMH YCTPOUCTBAMH, COXPAaHEHUS 3M0POBbs U COOIOAEHHS HOPM
9KOJIOTMYECKOTr0 TIOBEJIEHHSI B OKPYXKAIOIIeH cpejie;

® OCYIIECTBIATH IIOMCK HH(QOpPMaLuH (QU3UYECKOTO COAEPKaHHS B
MuTtepHeTe, Ha OCHOBE MMEIOIIUXCS 3HAHHM W IIyTéM CpaBHEHHS
JIOTIOTHUTENIBHBIX HCTOYHUKOB BBLAENIATH MHPOPMAIUIO, KOTOPAs SBIISETCS
IIPOTHBOPEYMBOM UITM MOXKET OBITh HEJOCTOBEPHOM;

e HCIIOJB30BaTh IPU BBIIOIHEHUH YUeOHBIX 33laHHi HAYIHO--TIOMYIISIPHYIO
UTEpaTypy HU3UUECKOrO COepIKaHHUSs, CIIPABOYHEIE MATEPHAIIBI, PECYPCHI
ceti MurtepHer, Bnagerp mnpuéMaMM KOHCIIEKTHPOBAHHS TEKCTa,
npeoOpazoBaHus HHOOPMALIMH 13 OJHOM 3HAKOBOM CHCTEMBI B APYIYIO;

* CO3JaBaTh COOCTBEHHBIE NUCHBMEHHbIE M KpaTKHe YCTHBIE COOOIIEHHS,
00obmas MHGOPMALHIO W3 HECKOJIBKHX HCTOYHHKOB (DH3UUECKOTO
CONEPIKaHUsI, B TOM YHCIIe IyOJIUIHO IIPEICTABIATE PEe3YJIbTaThl IPOEKTHOR
WA KCCIIE0BATENBCKON AeSTeIbHOCTH, TIPU 3TOM IPaMOTHO MCII0JIb30BaTh
U3yYEHHBIM TIOHATHHHBIM anmapaT Kypca (H3HKH, CONPOBOXKIATH
BBICTYIICHUE TIpEe3eHTallHE;

e IpPH BBHIIIOJHEHUH YYEOHBIX IIPOEKTOB M HCCIEHOBaHHN (U3UIECKUX
NPOLECCOB paclpenielsaTh OOS3aHHOCTH B TPYIIlE B COOTBETCTBHM C
MIOCTABJIEHHBIMHU 3a/la4aMy, CIE€OUTh 3a BBINIOJHEHHEM ILIaHaA JIeHCTBHHA U
KOPPEKTHPOBAaTE €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B
AESITeIbHOCTh IPYIINEI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aUMO/IEHCTBHE,
IIPOSIBJISiSi TOTOBHOCTE pa3peliath KOH(IUKTEL

K koH1y 00yuenus B 9 ki1acce IpeIMeTHBIE pe3y IbTaThl Ha 6a30BOM YPOBHE

JOJDKHBI OTPaXaTh C(HOPMUPOBAHHOCTD y 00YYaIOIHXCSH YMEHHUIA:

* HCIOJB30BaTh IIOHATHA: CHUCTEMa OTCY€Ta, MaTepuajbHas TOYKa,
TPAaeKTOPHsl, OTHOCUTEIBHOCTE MEXaHWYECKOTO JBHXKEHUs, nedopMarus
(ynpyras, miacTUdecKas), TpPEeHHe, LEHTPOCTPEMHTENHLHOE YCKOPEHHE,
HEBECOMOCTBb M TEeperpy3KHd, LEHTP TSHKECTH, abCoOTHO TBEpAOE Tero,
LEHTP TSHKECTH TBEPIOIO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, SIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA
3JICKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M HallbHO30PKOCTb,
CIIEKTPbI UCIYyCKaHMs M IOIJIOLIEeHus, anbga-, 6eTa- U raMMa-u3JIyueHus,
U30TOIBI, IJIEPHAst SHEPreTHKa,

e pasnuYyarh sBJICHUS (PaBHOMEPHOE M HEpaBHOMEPHOE IPSIMOJMHEHHOE
ABH)KEHHE, DPaBHOYCKOPEHHOE IPSIMOJMHEeWHOE JBH)KEHHE, CBOOOIHOE
naJiecHue TeJjl, paBHOMEPHOE IBI)KEHHE I10 OKPY)KHOCTH, B3aMMOJEHCTBUE




TEIl, PEaKTHBHOE JBIXXEHHE, KoJjebaTenbHOe NBUKEHHE (3aTyXarolue u

BBIHYKJIEHHBIE KOJIe0aHus), PE30HAHC, BOJIHOBOE NIBIXKEHUE, OTpPAXKEHUE
3ByKa, TIPSIMOJIMHEWHOE DPACIPOCTPaHEHHE, OTPAKEHHE W ITPEeIOMIICHUE
CBETa, [10JIHO€ BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOXKeHHe 0eJIoro CBEeTa B
CIIEKTP M CJIOXEHHME CIEKTPAJbHBIX IIBETOB, JWUCIEPCHUs CBETa,
CCTECTBEHHAsl PaJHOaKTUBHOCTh, BOSHMKHOBEHHE JMHEWYATOro CIIEKTpa
U3JIy4€eHHUs) 110 ONMCAHUIO UX XapaKTePHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIIEHUE;

paclio3HaBaTh MPOSIBIIEHHE U3YYEHHBIX (HU3WYECKHX  SBJIEHUNA B
OKpYXarollleM MHpe (B TOM 4YHcjle (H3HYECKHE SBJIEHUS B IPHPOJE:
IIPAIIMBBI U OTJIUBEI, ABHXKEeHHE IuIaHeT COJIHEUHOM CUCTEMBI, peakKTHBHOE
JABH)KEHHE OKHMBBIX OPraHH3MOB, BOCIPHATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSCEHHE, CEHCMHUYECKHe BOJIHBI, I[yHaMH, 3XO, I[BETA Tell,
ONTHYECKHE SIBJICHUS B IPHUpOJE, OUOJIOTHYECKOe IEHCTBHE BHIMMOTO,
YAETPa(pHOJIETOBOTO M  PEHTIEHOBCKOTO H3Iy4eHHH, eCTecTBEHHBIN
PafiMOaKTUBHBIM (DOH, KOCMHMYECKHE Iy4YHd, PaJHOaKTHBHOE H3ITyueHHE
IPUPOJHBIX MHWHEPAJIOB, [EHCTBHE pPAAUOAKTUBHBIX HW3JIyYeHHH Ha
OpraHM3M 4YeJlOBEeKa), NPH 3TOM IIEePeBOJUTH IMPAKTHYECKYIO 3334y B
y4eOHYI0, BBIIENATH CYIECTBEHHbIE CBOMCTBA (IPU3HAKH) (DU3MUECKHX
SIBJICHUH;

ONUCBIBATh U3YYCHHBIE CBOMCTBA TeJl U (DU3MYECKHUE SIBICHHUS, HUCIIOJIB3Ys
(usnyeckue BeNUYMHBI (CPeIHSs W MIHOBEHHAas CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JBW)XCHHH, YCKOPEHHE, IepeMelleHHe, MyTh, YIJIOBas
CKOpOCTb, CHJIAa TPEHHS, CHJIa YIPYTOCTH, CHJIAa TSXKECTH, YCKOPEHHE
CBOOOZHOTO TAJeHMs, BeC Tela, HMITYJIbC Tela, MMIYJIbC CHIIBL
MexaHu4Yeckas paboTa W MOINHOCTb, INOTEHIMANbHAas BHEPrHs TeJa,
IIOAHATOTO HaJ MOBEPXHOCTBIO 3€MIIM, IMOTEHLMAIbHAS DHEPTHS CXKATOM
NPY>XHHBI, KHHETUYECKasi SHEPTHS, II0JIHAsI MEXaHUYECKasi SHEPTHS, TIEPHO/
U 4acToTa KoJjieOaHWH, JIMHA BOJHEI, TPOMKOCTH 3ByKa M BBICOTA TOHA,
CKOpPOCTH CBETa, IOKa3aTelb IIPEJOMIIEHHS Cpelbl), IMPH ONHCAHHU
NPaBUIIBHO TPaKTOBaTh (HU3UUECKUI CMBICT HCIOIB3YEMBIX BeIWYHH,
0003HAYEHMs] U ENUHMIBLI (U3UYECKUX BENMYMH, HAXOIUTH (DOPMYIIBI,
CBSI3BIBAIOIINE NaHHYIO (U3UYECKYIO BEJIMYHHY C APYTUMH BEIHUYHHAMH,
CTPOUTH FPaQMKH U3YyYEHHBIX 3aBUCHMOCTEN (PU3MYECKUX BEIUYHH,
XapaKTEpU30BaThb CBOMCTBA TeJ, (PU3MYECKUE SBICHHS M IIPOLECCH,
UCIIOIB3Ysl 3aKOH COXpaHEHWsl SHEPIWH, 3aKOH BCEMHPHOTO TATOTEHUS,
IIDHHIHI CYNEPIO3ULMKM CHJI, NPHHLMI OTHOCHTEJIBHOCTH [ anuies,
3aKOHbI HBIOTOHA, 3aKOH COXpPaHEHHUSI MMITYJbCA, 3aKOHbl OTPAXKEHHS H
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPaHEHH 3apsAI0BOI0 M MacCOBOIO YHCE




NpU SAEPHBIX pEakIMsX, NP 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY
3aKOHA M 3aIUCHIBATH €I0 MATEMATHUECKOE BEIDAKEHHE;

OOBSCHATH (pU3MUecKHe IpollecCHl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTHKO-OPHUEHTUPOBAHHOIO XapaKTepa: BHIABIIAThH
IIPUYUHHO--CIIEICTBEHHEIE CBS3H, CTPOUTEH OOBSCHEHUE U3 2—3 TOTHYECKHUX
IIIaroB C OMOpoi Ha 2—3 W3y4YeHHBIX CBOHCTBA (DU3HYECKHUX SIBIICHHH,
bu3MUecKrX 3aKOHOB WY 3aKOHOMEPHOCTEH;

pelath pacuéTHble 3ajauH (ONMUparoIIrecs Ha CUCTEMY U3 2—3 ypaBHEHHH ),
UCIIOJIB3YSI 3aKOHBI U (YOPMYITBI, CBS3BIBAIOIIHE (PHU3UUECKIe BEIUIUHbBI: Ha
OCHOBE aHaJIi3a yCJIOBHS 33/1aud 3allUChIBATh KPATKOE yCIOBHE, BEISABIATD
HeIOCTaloIIe WM W30BITOUHBIE JaHHbIE, BEIOMpPATh 3aKOHBI U (GOPMYJIbI,
HeoOXoouMble ISl pelleHus, NPOBOJAUTH pPacuyé€Tbl M  OLEHHBAThH
PEATMCTUYHOCTE IOYYEeHHOT0 3HaYeHHs (PU3HYECKON BEIMYUHBI,
pacno3HaBaTh MpPOOJEMBbI, KOTOpPblE MOXHO PpELIUTh IIPH IIOMOIIH
(GU3MUEeCKHX METOOB, HCIONB3Ysl OINHCAaHUE HCCIENOBaHUsS, BBIIEIATH
MIPOBEPSEMOE TPEATNOJIOKEHUE, OLEHUBATh IIPAaBUIBHOCTE IIOPsIKA
IIPOBEJEHUS] UCCIENOBaHWs, JeNaTh BBIBOJbI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIIOIEHHUH U OIIBITOB;

IIPOBOJUTE ONBITHl 10 HAGNIONEHMIO (DU3MYECKUX SBICHHH WM
¢du3nUecKux CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HproToOHa, 3aKOHa
COXpaHEHHUs JHEPruH, 3aBUCUMOCTH NepHoAa KOJeOdaHWW MNpYyKHUHHOIO
MasTHHMKA OT MacChl Irpy3a M XECTKOCTH IIPY>KMHBI U HE3aBUCHMOCTH OT
aMILTATYIBI MAJIBIX KONeOaHHH, IPAMOIMHERHOE PACIIPOCTPAHEHHE CBETA,
paznokeHrne Oeyloro cBeTa B CIEKTP, U3yUeHHe CBOMCTB HM300paXkeHHs B
IUIOCKOM 3epKajle M CBOWCTB H300pakeHUsi mpenMera B coOuparolen
NUH3€e, HaOMIOJeHUe CIUIONIHBIX ¥ JHHEHJaThIX CHeKTPOB U3Iy4YeHHs):
CaMOCTOSATEIbHO CcOOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
000py0BaHus, ONMCHIBATh XOJ OIBITA M €r0 pe3ysbTaThl, GOpPMYyIUPOBATH
BBIBOJIBL;

MPOBOJUThH MPU HEOOXOIUMOCTH CEpHIO NPSMBIX U3MEpEeHHH, oInpenenss
cpelHee 3HayeHHe u3MepseMoil BenHYHHB! ((POKyCHOe paccTOsHUe
cobuparoleii JTUH3bI), OOOCHOBEIBaTH BBIOOp cHocoba H3MepeHHs
(u3mMepuTenpHOTO pUbopa);

IPOBOJUTE MCCIIEJOBAaHUE 3aBUCHUMOCTEeH (U3HYECKUX BEeIMYUH C
HCIIONIBE30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU [IPH
PaBHOYCKOPEHHOM JBIDKEHHH 0e3 HadalbHOM CKOPOCTH, IIepuoja
KonebaHUi MaTeMaTHYecKOTO MasTHHKA OT JUIMHBI HUTH, 3aBHCHMOCTH
yrila OTpPa)X€HUs CBeTa OT yrja NaJeHUus M yria MNpeJoMJIeHHs OT yIJa
NajeHus): IJJaHUPOBaTh MCCIIEOBaHUE, CaMOCTOSTEIBHO COOHMpaTh




YCTAHOBKY, (DHUKCHPOBaTh pe3yJbTaThl IOJYYEHHOH 3aBHCHMOCTH

(bu3HUeCKUX BENMYHH B BHE TAONHIl U IpaduKOB, JENATh BEIBOABI IO
pe3ynbTaTaM HCCIIeJOBAHUS;

IIPOBOJUTL KOCBEHHblE HU3MepeHUs (U3HYECKUX BEJIHYMH (CpemHss
CKOpPOCTB U YCKOPEHHE Tella IPH PABHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE
CBOOOAHOTO TANeHUs, KECTKOCTh IIPYXHUHBI, KOID(OHIMEHT TpeHHUS
CKOJIBXKEHUS, MEeXaHWueckas paboTa M MOIIHOCTb, 4acTOTa M IEPHOJ
KojeOaHWM MaTeMaTH4ecKoro M NPY)XHHHOTO MAasTHUKOB, ONTHYECKAs
cuna cobuparolled JIMH3bL, pPaJHOAKTUBHBIM (OH): IIAHHPOBATH
U3MEPEHHUs], COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINIOJIHATH
U3MEpEeHHUs, CIefys TNpeIoKeHHOH HHCTPYKIHUH, BBIYUCIATH 3HAUYEHHE
BEIIUYHHBI U aHAJIM3UPOBATH MOJyUYeHHBIE Pe3yJIbTAThI C YYETOM 3aJaHHOH
MOTPELTHOCTH U3MEPEHHUI;

coOJI01aTh NpaBUiia TEXHUKH 0e30ITacCHOCTH MPHU paboTe ¢ J1abopaTopHBIM
o0opynoBaHHEM;

pasnuuyaTh OCHOBHBIE IIPH3HAKM W3YyUEHHBIX (GU3HYECKUX MOJIeNeH:
MaTepHallbHasi TOYKa, aOCONOTHO TBEPIOE TeNl0, TOYEYHBIH HCTOYHUK
CBeTa, JIy4, TOHKAas JIWH3a, IUIaHeTapHas MOJIEJIb aTOMa, HYKIIOHHAs MOJIeJb
aTOMHOTO S/Ipa;

XapaKTepu30BaTh NPHUHLMIBI JEHCTBHS HM3yYEeHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OmHUcaHHS (B TOM YHCIHE:
CIIMZIOMETP, [aTYUKU IOJOXKEHUs, PACCTOSHUS M YCKOPEHHS, pakera,
3XOJIOT, OYKH, IIepUCKON, QoToanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOII, IO3UMETp, KamMepa BHIIbCOHA), HUCMONB3ysS 3HAaHHUA O
CBOMCTBaX (H3UYECKHX SBICHHH W HEOOXOHHMBIE  (DH3HUECKHE
3aKOHOMEPHOCTH; |

HCIIOJIE30BATh CXEMbl U CXeMaTUYHbIe PUCYHKH M3YUEHHBIX TEXHHUYECKHX
YCTPOMICTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIIOTHYECKHX MIPOIECCOB ITPU
pEelleHHH y4eOHO--NPaKTHYeCKUX 3a1Jad, OITHYECKHE CXEeMBl s
IIOCTPOEHHUS N300paKeHU B IVIOCKOM 3epKalie M COOUpaoIe THH3E;
NPUBOAUTL  INpHMepbl  (HaXxoguTh HHGOPMAIMIO O  IpPUMEpax)
PaKTUYECKOTO HCIOIB30BaHUS (HU3UYECKHX 3HAHMH B ITOBCEIHEBHOMN
XKHU3HH [T obecrieueHus: 0€30acHOCTH IPU OOpaIlleHHH ¢ NMpubopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXpAaHEHHS 3JI0POBbS U COOJIIOICHUS HOPM
HKOJIOTHUECKOTO ITOBE/IEHUSI B OKPYIKAIOIIeH Cpee;

OCYIIECTBIIATE IOMCK HH(OpManuu (GU3HIECKOTO COAEPXKAHHS B
HutepHeTe, caMOCTOATENBHO (POPMYITHUPYS MOMCKOBBIN 3aIpoC, HAXOIUTE
IIyTH OIPEIEIIEHHs] JOCTOBEPHOCTH MONYYEHHOW WH(pOPMAIIHK HA OCHOBE
HMMEIOINXCS 3HAHHUM U JOTIOTHUTENBHBIX HCTOYHHUKOB;




HCIIOJIF30BATh NPH BBIMOJHEHWH yUeOHBIX 3a/laHUi Hay4HO--IIOIYJIIPHYIO

ATEPATYPY DU3HYECKOTO COIEPIKAHNS, CIIPABOUHBIE MATEPHAIE], PECYPCHI
cetru MHWutepHer, Bnamerb mNpuéMaMH KOHCIEKTHPOBAHHUS TEKCTa,
npeobpa3zoBaHus HH(POPMALMHU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MHDOPMAllMH W3 HECKOJIBKHUX HCTOYHHKOB (GHU3UYECKOro COIEpIKaHus,
MyOIMYHO MPEACTABIISATh Pe3yJIbTAThl MPOEKTHOW MIIM UCCIIE0BATENBCKOM
JesTeIbHOCTH, TpPH OTOM TpPaMOTHO  HCIIOJB30BATh  HM3YYEHHBIH
NOHSATUMHBINA anmapar H3yd4aemMoro pasjena (PU3MKM M CONPOBOXKJIAThH

BBICTYIJICHHME IIpe3eHTallMel ¢ Yy4YETOM OCOOEHHOCTEH ayqUTOPHH
CBEPCTHHUKOB.
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE

OBPA3OBATEJILHOI'O IMTPOIIECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJISI VYEHUKA

Beenurel.Ousuka. 7 knace. YueGuuk (aBrop A. B. ITepeimkun) - M.: Hpoda,
2023

2. ®uspka. 8 kiacc. YuebHuk (aBrop A. B. Ileppimkun) - M.: [ipoda, 2022

3. @usuka. 9 kiacc. Yuebuuk (aBrop A. B. Ilepsimkun, I'yTaEK) - M.: [Ipoda,
2022

4. COopruk 3az1a4 110 u3HKe 7-9 Kiacchl: Tocobue I ydalmxcs
ob1rieoOpasoBarenbHbIX yupexaeHuii/ B.U. Jlykammk,.-M.: I[TpocBemmenue, 1994

BapHaHT

METOAUYECKUE MATEPHUAJIBI 1J151 YUUTEJIS

Beenure]l. A . Kuprk ®@usuka 7 CaMoCTOSTEbHBIE U KOHTPOJIBHEIE paboTHI.
Mocxksa «Mnekca» 2003.

2. LW Tlennep, A. XynaGepapies [IporpaMMupoBaHHbIE 3aaHUS 110 ¢buzuke
s 6-7 knaccoB. Mocksa «IIpocsemenuey 1985.

3. H.B. Unbuna TemaTtudeckwuit I;OHTpOHB o ¢dusuke. 3auersl. 7 knacc. Mocksa
«HMutennexr-Lieratp» 2001.

4. JL.O.I'enpenmreiin, U.M.I'ensdrar, JI.A. Kupuk 3anaun o ¢pusuke. 7 kiacc.
Mockga «MueMo3uHay», 2010.

5. B.W.Jlykamuk COopHuUk 3anay no ¢usmke. Mocksa «IIpocsemenue» 2001.




6. JI.A.Kupuk ®usuka 8 CaMocTosTENEHEIE U KOHTPOJIBHEIE paGoThl. MoCKBa

«Hnekca» 2003.

7. H.B. nbuna TemaTudeckuii KOHTposb 1o $hu3uke. 3adeTsl. § kiacc. Mocksa
«Huarennexr-Lientp» 2001.

8. JLO.I'ennenurreiin, U.M.Iensrar, JI.A. Kupuk 3agaqu mo ¢buzuke. 8 kiacc.
MockBa «MHemo3uHa», 2010.

9. ®usuka. Tectsl.- Caparo: Hnueﬁ,ZOll

10.®uspka. Jlunakruyeckne Matepuaisl. 7 kmace (aB A. E. Mapom, E. A.
Mapon). — M.: [Ipoda, 2008

11.9nexTponHOe npuIOXKeHHE K yueOHHUKY.

12. ®uszmka. Jlunakruyeckre MaTepuasl. 8 Kiace (aB A. E. MapOH, E. A.
Mapon). — M.: [Ipoda, 2008

13. JL.3.I'enpenmreiin, U.M.Tensérar, JI.A. Kupux 3anauu 1o ¢busuke. 9 kiacc.
Mocksa «MHemo3mHay, 2010.

14. ®uzuka. lunaktuueckue Marepuaisl. 9 kinace (aB A. E. Mapon, E. A.
Mapon). — M.: [Ipoda, 2008

15. KoHTponbHBIE M caMOCTOATENEHEIE PAGOTHI 1O ¢usuke. 9 kace: Kk y4eOHHKy
A.B. Tleprimkuna, E.M. I'ytank «®usuka 9 kiace» / O.. I'pomueBa. — M.:
HspatenscTBo «Dx3ameny, 2014,

16.TecThl 10 pu3nKe I TOATOTOBKH K 0I'D(2016, 2017, 2018 1)

JaHHBIC




IHUPPOBBIE OGPA30OBATEJIBHBIE PECYPCHI U PECYPChI CETH

HUHTEPHET

Beenutel. http://www.fizika.ru/ «®usuka.ruy»

2. http://physics.nad.ru/ «®u3uka B aHUMAIHIX.

3. http://Www.fcior.edu.ru./card/6020/zakon-sohraneniya-impulsa.html

4. http://files.school-collection.edu.ru/dlrstore/fc5¢224e-3916-de44-8988-
2e5d493f1a5b/00144676402321672.htm 7

5. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics - DenepanbHbie TECTHI
0 MeXaHHUKe. TecThl 0 KMHEMaTHKe, TMHAMHKE U cTaTuKe. Kakplil TecT
coctout u3 40 Bonpocos. [IpenycMoTpeHbl Tpu pesxrMa paGoThl ¢ HUMU:
O3HAaKOMJICHHE, CAMOKOHTPOITb M 00yYeHHe.

6. http://www.cacedu.unibel.by/partner/bspu/ - AxTusHas (bu3uKa: MporpaMMHOE
obecrieyeHne JUIsl IOANEPIKKY U3YUeHHS LIKOIBHOIO Kypca ¢pusuku. CBenieHus o
pa3paboTKax U UX NpeaHa3sHaYeHuH: (OPMUPOBAHHE OCHOBHBIX IIOHSITHH,
YMEHHH U HaBBIKOB PELIEHHS IPOCTEHIIKX 3a/1a4 110 (U3HKE U aKTUBHOTO
HCIIOJIB30BaHMA UX B pa3IU4HbIX cUTyalusx. [Ipeacrasinero 6omnee 6000
BAPHAHTOB 33JaHUH-CUTYalHi, KOTOPbIE MOXKHO HCIIONL30BaTh HA YPOKE B BHJIE
HEOOJBIINX KOMITBIOTEPHBIX ()parMeHTOB.

7. http://archive.1september.ru/fiz/ - ['azera “1 CeHTs0ps”: MaTepUalibl 10
dusuke. [Mon6opka my6Gnukammii 1o NpeNnoiaBaHuI0 (PU3UKHU B IIKOJIE. APXUB ¢
1997 1

8. http://www.gomulina.orc.ru/ - ®usuka u ACTPOHOMMSI: BUPTYaJIbHEII




METOANYECKHid KaOWHET. BUpTyanbHbINH MeToANYECKUH KaBGUHET yuuTens hU3NKK

1 acTpoHoMuH. MHpOpMannonHble MaTepuansl. MeToauka IpenofaBaHusl.

9. http://physics.nad.ru/ - AHEManUyu PU3MYECKIX TIPOLIECCOB. TpexmepHbie
aHMMAlluK U BU3yaIU3alkH [0 QU3UKE, COIPOBOXKAAIOTCS TEOPETHUECKIMH
OOBSCHEHHUSIMH.

10. http://kiv.sovtest.ru/ - DeKTpOHHBIH Y4eOHUK 110 BU3NKE 7_9xn-Ilo
HEKOTOPBIM pasjieiaM UMeoTCs AuGepeHIIMpoBaHHbIE 3a1a4H, 1abOpaTOpHEIE
paboTHL

11. http:/fcior.edu.ru/ - enepanbHblii HeHTp HHOOPMAIIHOHHO-
00pa3oBaTeNbHBIX pecypcoB. KaTanor 3nekTpoHHbIX 06pa3oBaTeNbHbIX pecypcoB

JIaHHEIE




