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MOSICHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYarOUIMXCsl M OPraHU3ALMI0 H3Y4YCHHS
bu3MKN Ha AEATETbHOCTHOM OcHOBe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NpPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COACpPKAaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[TporpaMmMa mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusuka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBJICHUM,
M3y4yaeMbIX XUMHEHN, OU0I0oTHuel, acTpoHOMUEH U puznueckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MUpPa, NPEIOCTaBiIseT HauboJiee sICHbIE
oOpa3Lbl MPUMEHEHUsI HAYYHOT0 METOJAa MO3HaHHUA, TO €CTh CIoco0a MOJy4eHU s
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 TiaBHBIX 3a7a4 (PU3nuecKkoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHUPOBAHMH ECTECTBEHHOHAYYHON I'PaMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTS:

e HAy4YHO OOBSICHATH SIBJICHUS;
¢ OIECHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETHPOBATH  JIaHHBIE WM MCIOJIb30BaTh  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJISl IOJIy4EHMS BBIBOJIOB.

[lenn wu3yueHuss (PU3MKU Ha YypPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHbIX oOpraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Kosnerun MunuctepcTBa npocsenieHusi Poccuiickoit denepanuu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:

e IPUOOpPETEHNE UHTEpEeCca M CTPEMJICHUS OOYYaloIIMXCS K HaydyHOMY
U3YYEHUIO TNPUPOABI, PA3BUTHUE HMX MHTEIUIEKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUSI U (HOPMUPOBAHME
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

« OpMUPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3YYEHHs] OCHOB
CTpOEHMS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

o« GOpMUpOBaHUE TPEACTABICHUN O POJIM (PUIMKU JUISI PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJOTHII;

e pa3BUTHE  TPEACTABICHUH O  BO3MOXKHBIX  cdepax  Oynaymien
po(heCCUOHATILHON JEATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOMH, MOATOTOBKA K
JayibHeNeMy 0Oy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX IieNied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

o IPUOOpETEHNE 3HAHUIN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;

e IPUOOpPETEHNE YMEHHUI OMHUCHIBATH U OOBACHATH (DU3MUECKUE SIBJICHUS C
UCIOJIb30BaHUEM MOTYUECHHBIX 3HAHUM;

¢ OCBOGHHE METOJOB pEIICHUS TMPOCTEUIINX pPAcu€THBIX 3amad ¢
WCIIONIb30BaHUEM (PH3UYECKUX MOJENel, TBOPUYECKHMX H MPAKTHKO-
OpUEHTHPOBAHHBIX 33/1a4;

e pPa3BUTHE YMEHHUI HaONIOAATHh MPUPOJHBIE SBJICHUS U BBINOJHATH OMbBITHI,
nabopatopHble pabOThl U IKCIEPUMEHTAJbHbIE HUCCIEIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

¢ OCBOCHHE TPUEMOB pabOThl ¢ MHpOpMaIMeil (U3UUECKOTO COAEpIKaHU,
BKJItOUYasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTHKCHUSX (U3UKH, aHAIN3 U
KPUTHUYECKOE OIICHWBaHNE WH(POPMAIINH;

 3HAKOMCTBO €O cepamu npoheCCUOHATBHON EATEIbHOCTH, CBA3aHHBIMU C
(u3MKONM, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHUKEHUSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
KJacce — 68 yacoB (2 vaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B Heleno)



COAEPKAHUE OBYUEHUSA
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Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KaI0IIEero Mupa.

®duzrka — Hayka o mnpupone. SBneHus npuponabl. OuU3NUECKHE SBICHUSL:
MEXaHUYECKHUe, TEIIOBbIE, JIEKTPUUYECKHIE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpentHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢u3nka u npyrue ecCTeCTBEHHbIE HAYKH H3y4JaloT Mpupoay. EctecTBeHHO-
Hay4YHBI METOJA TMO3HaHUA: HaOJIOJACHUE, IOCTAaHOBKA HAYYHOrO BOMPOCA,
BBIJIBUKCHUE THIIOTE3, OKCIEPUMEHT 110 TMPOBEPKE THIOTE3, OOBICHECHUE
HaOmogaemoro siieHus. Onucanue GU3HIeCKUX SBICHUNA C TIOMOIIBIO MOJICTICH.

Hemoncmpauuu.

1. MexaHWYeCKUE, TEIUIOBbIC, JJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIC
SIBIICHUSI.

2. Ousndeckue MpUOOPHI M MPOIEAypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM H
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul.

1. OmpeneneHue NEHbI IeEHUs MIKAIbl U3MEPUTEIBHOTO Tprbdopa.
2. 3mepenue o0bEMA KUAKOCTH U TBEPJOTO Tea.
3. Omnpexnenenue pa3MepoB MaybIX TEN.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactuil BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoneicTBue yacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTayuinyeckux) Teil. B3auMocBsi3b MexXay CBOMCTBAMM BELECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIA BOJIBI.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHHUS.

SBneHne unHEpUMM. 3aKOH HMHEPLUU. B3auMoaencTBHE Tell KaK NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBSI3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BbEMa BellecTBa.

Cuna Kak xapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyroctd M 3aKOH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TIATOTEHMS U CHJIA



TsokecTu. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAaIIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHue ckosbkeHus: U TpeHue nokosi. TpeHue B Npupoje U TEXHUKE.

Jlabopamopnvie pabomul.
1. OmnpenesieHHe MIOTHOCTU TBEPIOTO TENA.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypwl. [lepemaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MAalIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnuyeckuit
napasokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emnn u atmocepHoe naBiaeHue. [IpuunHBI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABICHHUS.

JlelicTBue XKUIOKOCTH M ra3a Ha IOTPYKEHHOE B HUX TEJIO. BhITanKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlabopamopnvie pabomeol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOIPY>KEHHOE B )KUIAKOCTD.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue rnpaBusia paBHOBECHs pbluara K 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KITJ[ mpocTteix Mexanus3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckass odHepruss. KuHeTmueckas W INOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHre OJHOTO BHIA MEXAaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopuwie pabomel.

1. Omnpenenenue paboThl CUIIbI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJa I10
TOPU30HTAIbHON NOBEPXHOCTH.
HccenenoBanue ycioBui paBHOBECHs pblyara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.
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Pa3nea 6. TenioBbIe AIBJICHUS.

OCHOBHBIEC TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUSA
BemiecTBa. Macca W pa3mMepbl aTOMOB M MOJIEKYJI. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopaenu TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BeIIECTBA.
Kpucrannmuueckue u amopdusie tena. OObICHEHHE CBOMCTB ra30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOW TEOPUHU.
CMmaunBaHu€e U KallWUISIPHBIC sIBJICHUS. TemIoBOe pacuIupeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
gacTull. BuyTtpeHnsisi sHeprus. CrmocoObl HW3MEHEHUS BHYTPEHHEH OJHEPTHUU:
TeIIonepeaaya u CoBepiieHue padotsl. Buabl Teronepeaayn: TeIIONpPOBOHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KonnuecTBo TeruioThl. YenabHas TEIUIOEMKOCTh BelecTBa. TermiooOMeH |
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAs TEIUIOTAa ILJIABJICHUS.
[TapooOpa3zoBanue u konjaeHcaiusa. Mcmapenue. Kumenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTyphbl KHUIICHHS OT aTMoCc(epHOTo
JIaBJICHUSI.

BrnaxnocTh BO3ayXa.

OHeprust TOIUINBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Ipunuunel paboTsl TermnoBbix aBurarenei KIIJ[ TemnoBoro asuraresns.
TerioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIBL.

3aKOH COXpAHEHUS ¥ MTPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Jlabopamopuvie pabomeul.

1. HccnenoBanue siBieHHS TEIUIOOOMEHAa MPH CMEIIMBAHUHM XOJIOJHOW U
ropst4er BOJIBL.

2. OmnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOM  Ipu
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIMJITMHIPOM.

3. Omnpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSJI0B U PACCTOSHUS MEXKIY TETIAMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpuueckoro mods. [IpuHiuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBONHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSI 3IEKTPUYECKOro TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KMJIKOCTSX U T'a3ax.



Onektpuueckas uenb. Cuina  Toka.  DJIEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka nenu. [locnenoBarenbHoe U apaiieibHOE COEAUHEHUE POBOJHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DnexkTpudecKre 1enu U NOTPeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mnoje 3eMiId M €ro 3HayeHue Ui Ku3HU Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE 1OJIE€ 3JIEKTPUYECKOTO TOKA. [I[puMeHeHne 3J1IeKTpOMarHuToB
B TEXHUKE. J[efiCTBME MATHUTHOTO OISl HA MPOBOJAHUK C TOKOM. DJIEKTPOABUTATEIb
INOCTOSIHHOIO ~ TOKa. Vcrnosb30BaHME  3JEKTPOJABHUIaTeNed B  TEXHUYECKHX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DneKTpOreHeparop. Crioco0sl HOJIYYECHUS AIIEKTPUYECKOU DHEPTUU.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHUH.

Jlabopamopnvie pabomeol.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

V3mepenre u peryaIupoBaHie CHITbI TOKA.

H3mepenne u peryaInpoBaHie HAMPSHKEHUS.

HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa, WIYIIETO 4Yepe3 pPEe3nucTop, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKCHHS Ha PE3UCTOPE.

5. OmpeneneHre MOIMHOCTA DJEKTPUUECKOTO TOKAa, BBIACIAEMON Ha
pe3ucTope.

6. HMccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4epe3 JIAMIIOYKY, OT

HanpsHKEHUS Ha HEW.

P wnN e
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Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe naBwkeHHEe. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBmkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJjia TP HEPABHOMEPHOM JIBUKECHUMU.

Yckopenue. PaBHOyckopeHHOe TmpsiMonmHEHOe aBmkeHue. CBoOomHOE
najgenue. OnbiTel ["anumnes.

PaBHOMeEpHOE ABMXKEHUE MO OKpYXKHOCTH. llepwon u uvacrota oOparieHwus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Tepseiit 3ak0oH HeroTona. Bropou 3akoH HeroroHa. Tperunii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3HUIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJla
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBuxenune mianer BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTh U neperpysKu.



PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPJIOTO TEJIAa C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynec Tena. M3menenne nmmyinbca. UMmynbe cHilbl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHIInanbHas YHEprus Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus cKaTtou npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPI'UH.

Jlabopamopuvie pabomeul.

1. KoHcTpynpoBaHue TpakTa HJid pa3roHa M JAJbHEHUIIET0 paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIEKKH.

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBKEHHS OpycKa WM JIBHXKCHHS
HIapyKa MO HaKJIOHHOW ITOCKOCTH.

3. OmnpexneneHne yCKOpPEHHs Tela MPU PAaBHOYCKOPEHHOM JIBUKEHUH IO
HaKJIOHHOM IIOCKOCTH.

4. WccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JBIKCHUU 0€3
HayaJbHONU CKOPOCTH IyTH OTHOCSTCS Kak psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

6. MccnegoBanue 3aBUCUMOCTU CHJIBI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Omnpenenenne k0dPpGUIMEHTA TPEHHUS CKOJIBKECHHUS.

8. OnpeneneHue KECTKOCTH NPYKUHBI.

9. OmpeneneHue padOThI CHIIBI TPEHHUS ITPU PABHOMEPHOM JIBIXKEHUHU TeJa 10
TOPU30HTATBHON TOBEPXHOCTH.

10. OnpeienieHne  pabOThl  CHJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCIIOJIb30BaHUEM HETOIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. VI3ydyeHue 3aKkoHa COXpaHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pesonanc.
Mexanuyeckue BoJiHBI. (CBOMCTBa MexaHMYeCKMX BOdH. IIpomonbHble W
IonepeyHsple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacInpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Jlabopamopnuie pabomet.



1. OmpezgeneHne dYacTOTbl M TepUoAa KoJeOaHMM MaTeMaTu4ecKoro
MasTHHUKA.
OmnpeneneHre 4acTOThl U MEpUoia KoJIeOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpUOJa KOJIeOAaHUN MOABEIIEHHOTO K HUTU
rpy3a OT IJTUHBI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. [IpoBepka He3aBHUCHUMOCTH TepHoja KoieOaHW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. M3mepeHue ycCKOpeHHs CBOOOTHOTO MaCHHUS.

Pazgea 10. DneKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Jlabopamopuwie pabomeul.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHJIBHOTO
TenedoHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBera. 3atMeHus CosHna u JIynsl. Otpaxenue ceeta. [1nockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llonmHoe BHyTpeHHee
OoTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xop myuent B mua3ze. OnTudeckas cucrema goToarmapara, MUKpOCKOTa
u Teneckomna. a3 kak ontuyeckas cucreMa. biim3opykoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HptoTtona. Croxenue
CHEKTpalIbHBIX UBETOB. JlMcnepcus cBeTa.

Jlabopamopuvie pabomeol.

1. TlomydeHue nzo0paxxeHUN ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.
2. Ompenenenne (HOKYCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomieit
JIUH3HL.

Pa3nen 12. KBaHTOBbBIE SIBJICHUS.
OmnbiTel Pezepdpopaa u mmanerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornouieHre ceera atoMoM. KBaHThl. JInHeHYaTbie CIEKTPHI.



PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hykionnas wMopgenb aromHoro sapa. W3oromsl. PanuoaktuBHBIE
npeBpaiienus. [lepuoa nmoxypacnaga aTOMHBIX siJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apAI0BOTO M MAacCOBOTO YHCEIL.
OHeprusi cBsi3M aTOMHBIX sfep. CBsA3b Macchl W dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku snepruu CostHIa U 3BE3I.

SAnepnas sHepretuka. JleMCTBUS paJMOAKTUBHBIX H3JIYYCHUH Ha >KHUBBIC
OpTaHU3MBI.

Jlabopamopnvie pabomul.

1. HaOmroieHue CIUTONIHBIX M IMHEHYATHIX CIICKTPOB U3ITyUSHUSI.
2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTHUIBI MO TOPMO3ZHOMY
nytH (1o ¢poTtorpadusim).

IHoBTOpPHUTEILHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000AIOMINKA MOAYJIb TPEAHA3HAYEH JI CUCTEMATHU3aluU
1 00001IEHNS TPEAMETHOTO COACPKAHUS U OIBITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakKe Il MOATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY SK3aMEHYy M0 (U3MKe JisI 00ydaroniuxcsi, BRIOpABIIMX ITOT
y4€eOHBII NpeIMET.

[Ipy M3y4eHUM JAHHOIO MOJIYJI PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JESTEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi FPAMOTHOCTh: OCBOEHUE HAy4HBIX METOJIOB HCCIIEIOBaHUS
SBJICHUN TPUPOAbI U TEXHUKHU, OBJIAJCHHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
SBJICHHS, TPUMEHSAS TOJyYECHHbIC 3HAHWSA, pelaTb 3aJaud, B TOM YHCIIE
KAueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIIMATBHO IEITEILHOCTHBIN XapaKTeP JAHHOTO pa3eia pealn3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs, B KOTOPBIX UM IpeaJiaraeTcs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBACHATH
(bu3nyecKkue BIEHUS B OKPYKaOIIEeH MPUPOJIEe U TOBCEAHEBHOM KU3HU;

UCIT0JIb30BaTh HAYYHbIE METOIbl UCCIEAOBAHUS (PU3UYECKUX SIBIICHUN, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HamOOJee BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO HUCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
HHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
DHEPIHUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3nKyM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

B pesynbrare n3ydyenust Gu3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyuaromerocsi 0yayT c(popMUpOBaHbl CIAEAYIOLUIUE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTH:



1) mnaTprMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nuecKkoil HayKu;

— [EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— FOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CY>KJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
buzukwy;

— OCO3HAaHUE BAXXHOCTU MOPAIbHO-3TUYECKUX MPUHUUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUATUE ACTETUYECKUX KAUeCTB (PU3MUECKOW HAYKH: €€ TapMOHUYHOIO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI 0 MO3HAHUSI:

— OCO3HAaHUE IIEHHOCTH (PU3NYECKOM HAyKHM KaK MOIIHOTO HMHCTPYMEHTA
MO3HAHUSI MUPA, OCHOBBI PA3BUTHUSl TEXHOJIOTMM, BaKHEWILIEH COCTaBISIOIICH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JIOOO3HATENBHOCTH, HMHTEpECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0POBbS H  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHUE IIEHHOCTU Oe3omacHOro oOpa3a >KH3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBHJl O€30MacHOro0 IMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hopMupoBaHHOCTH HaBbIKA pedhICKCUU, TPU3HAHKIE CBOETO MTpaBa Ha OLTHOKY
Y TAKOT0 K€ MpaBa y JIPyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— aKTMBHOE Yy4YacTHUE€ B PEIICHWU MPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTHYECKOW U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOMIUX B TOM YHCIIC ¥ (DU3UIECKUX 3HAHHM;
— MHTEpEC K MPAKTUIECKOMY U3yUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHCHTAIMs Ha TPUMEHEHHE (U3MYECKHX 3HAHWM I pEIICHHs 3a7a4 B
00JIaCTH OKPY’KAIOIICH Cpenpl, TJIAaHUPOBAHHS TOCTYNKOB W OLEGHKH UX
BO3MOYKHBIX IMOCIICICTBUN U1 OKPYKAIOLIEH CPEbI;

— OCO3HaHUE TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM M MyTel ux
pelIeHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJOBMAM COLMAJIBHON W NMPHUPOIHOH
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIIOJHCHUN WCCICIOBAHUNA U
MPOEKTOB (DU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IPYTHUX;



e — MOBBIIIEHHE YPOBHSA CBOCH KOMIETEHTHOCTH 4Ye€pe3 IMPAKTUYECKYIO
JIeSITCIILHOCTD;

e — IOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (POPMYITUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O (PU3NUECKUX O0BEKTaX U SIBJCHUAX;

e — OCO3HaHWE JACPUIUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1acTH
buzukwy;

e — IUIJAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (HHU3UIECKUX
3HaHWM;

e — CTpPEMJICHUE aHAIU3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUCCKUX 3HAHUM;

e —OIICHKA CBOUX JCHUCTBUM C YYETOM BIMSHMS Ha OKPYXKAIOIIYIO CpELy,
BO3MOXKHBIX TJIO0AJIBHBIX MOCIICICTBHIA.

METAINIPEJMETHBIE PE3YJIBTATbDI
B pesynbTare ocBOeHus MporpaMmsl 1o (pr3rKe Ha YpOBHE OCHOBHOTO OOIIETO

oOpa3zoBanust y oOyuaromerocss OyayT choOpMUPOBaHBI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHbBIC YHUBEPCATbHBIC YUeOHbIE ICUCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIC TICUCTBUS.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3zoBble jornyeckue AecTBUS:

¢ BEISIBIIATD WM XapaKTepHU30BaTh CYIICCTBCHHBIC TMPU3HAKA OOBEKTOB
(siBNICHMI);

e YCTAHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KiacCU(UKAIMU, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

o BEISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B pacCMaTpUBaeMbIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCSIINUXCS K (DU3NICCKUM SIBIICHHSIM;

e BEISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPU W3YYEHUU (DU3NIECKUX
SIBJICHUU U TIPOIIECCOB, JI€TIATh BBIBOJIBI C MCIIOIB30BAHUEM JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUYEHUN, BBIJBUTATh TUIIOTE3Bl O B3aWMOCBS3SX
(U3UICCKUX BEIIMYUH,

¢ CAMOCTOSITEJIEHO BBIOMPATH CITOCO0 peIicHHs YueOHOW (PU3NUecKo 3amauun
(cpaBHeHME HECKOJIbKMX BapHaHTOB pElIeHHs, BBIOOp Hauboiee
MOIXOJISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:

¢ UCITOJI30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

o IPOBOJIUTH TI0 CAMOCTOSITEIIBHO COCTABJIICHHOMY IIIAHY OIBIT, HECIOXKHBIN
(Gu3MUecKuil HKCIEPUMEHT, HEOOJIbIIOE HUCCIEA0BaHUE (PU3UYECKOTO
SIBJICHMUS;



o OTICHUBATH HA MPUMEHUMOCTD 1 JJOCTOBEPHOCTHh MH(POPMAITHIO, TTOTYUYEHHYIO
B XO/I€ UCCJIEIOBAHUS UITU IKCIIEPUMEHTA;

¢ CAMOCTOSITENIBHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJIBI MO pe3yibTaTam
IPOBEIEHHOTIO HAOIIOCHUS, OTIbITA, UCCIIEIOBAHUS;

o IPOTHO3UPOBATH BO3MOYKHOE TAJIbHEHIIIEeE pa3BUTHE (PU3MIECCKUX TPOIECCOB,
a TaK)Ke BBIIBUTATH MPEIIOJIOKEHUS 00 UX PAa3BUTUH B HOBBIX YCIIOBUSX H
KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

e IPUMEHSTh PA3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI MPU TOUCKE H
orObope WHPOPMAIMKM WIA JAHHBIX C y4E€TOM TMPEAIOKCHHOW Y4eOHOU
dbusnueckoil 3a1a4n;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHGPOPMAIIUIO
Pa3IUYHBIX BUJOB U POPM IIPEICTABICHHUS;

¢ CAMOCTOATEJIBHO  BBIOMpATh  ONTUMAIbHYIO (OpMy  TpeACTaBICHUS
nHpopMaluu U WUIIOCTPUPOBATh pelllaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMHu, TharpaMmMamMu, HTHOU rpauKoi M MX KOMOWHAIIASIMH.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE YueOHbIe HeiCTBUS:

¢B XOJIe OOCYXJEHHs Y4eOHOro marepuaia, pe3yJbTaTOB JIabOPATOPHBIX
paboT ¥ IPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00OCYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAICJIICHHBIE Ha PEIICHHWE 3aJadyd W TOJJCp KaHHe
0aroxeIaTeaIbHOCTH OOIICHUS;

e COTIOCTABIIATh CBOM CYXKJICHUS C CYXKJICHUSAMH APYTUX YYACTHUKOB JIMAJIOTa,
OoOHapy>KUBaTh PA3IMUNE U CXOJCTBO MO3UITUH;

e BEIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e IyOJTUYHO TPEACTABIATh PE3YJbTAThl BHIMOJHEHHOTO (HU3MYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TPOCKTA);

 TIOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIAUBUIYaTbHON
paboThI IPU PEIICHUH KOHKPETHOM (PU3NYECKON TTPOOIEMBI;

o IPUHUMATB 1IETTH COBMECTHOM JCATEIHPHOCTH, OPTaHU30BBIBATH ACHUCTBUS 110
e€ MOCTHKEHUIO: PacIpeieIsATh POIU, 00CYKIATh MPOIIECCHl M PE3YIbTaTh
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

o BBITIOJIHATHh CBOIO YacTh Pa0OTHI, TOCTUTAs] KAYECTBEHHOTO pPe3yJbTara o
CBOEMY HAIPaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C IPYTUMU YICHAMH
KOMaH/IbI,

o OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOMMH MPOAYKT IO KPUTEPHSM,
CaMOCTOSTEIIbHO C(OPMYITHPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBHSI.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHS
Camoopranuzamnus:

e BBISIBIIATH MPOOJIEMBI B )KH3HEHHBIX U YYEOHBIX CUTYAIUAX, TPEOYIOITUX JIJIs

pereHus GU3NIEeCKUX 3HAHUI;



¢ ODUEHTHPOBATbCA B  PA3IMYHBIX MOAXOJAAX  MPUHATUS  PELUIECHUM
(MHIMBUYyadbHOE, MPUHATHE DPEIIECHUS B TPYMNIE, NPUHATHE PEIICHUMN
TPYIIION);

¢ CAMOCTOSITENIBHO COCTaBJISATh AJIFOPUTM PEIICHUsT (PU3NYECKON 3aJauM WU
IJIaHa MCCIEJOBAaHUS C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apTyMEHTHPOBATH NPEJIaracMble BAPUAHTHI PELLICHN;

o JICTIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

o IaBaTh AJICKBATHYIO OLIEHKY CUTYyalluy U Npeiararh IjiaH €€ U3MEHEHHS],

¢ OOBSICHATH  NPUYUHBI  JOCTWKEHHUS  (HEIOCTIKEHHUS)  pe3yibTaToB
JESITEIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS
(¢u3nyeckoro MCCIEAOBAHHUA WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENBCTB, M3MEHUBIIMXCS CUTYallMil, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

* OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LEIU U YCIOBUSIM;

o CTaBUTh C€0s1 HA MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM AUCKYCCHUU Ha
HAy4HYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;

o IPU3HABATH CBOE MPAaBO Ha OIMIMOKY MpHU pEIIeHUH (PU3UUECKUX 3a]a4 WIH B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO IPYTOro.

HPEAMETHBIE PE3YJIBTATBI
K xonIy oOyueHus B 7 Kjacce IpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

e UCTIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XUMUYECKUE SBJICHUS, HAOIIOICHUE,
AKCIEPUMEHT, MOJICJIb, TUNIOTE3a, €AUHUIIBI (PM3UYECKUX BEJIUYUH, aTOM,
MOJIEKYyJla, arperatHbieé COCTOSHUSI BemiecTBa (TBEPIOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYeCKOe JBKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOJEHCTBYIOIIAs cuia, nedopmarus
(ympyrasi, iacTU4ecKas), HEBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;

e paznuuath siBieHUs (MudQy3us, TEMIOBOE IBHKCHUE YaCTUIl BEIIECTBA,
pPaBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEpPHOE  JBWXXEHUE, HWHEpIIUs,
B3aUMOJICICTBUE TEJ, PABHOBECHUE TBEPIBIX TEJN C 3aAKPEIUIEHHOM OCHIO
BpallleHusl, repeada JaBieHus TBEPIBIMU TEIaMU, KUIKOCTIMHU U ra3aMu,
aTMOC(epHOE [aBJICHHUE, IUIABAHHE TeJ, MPEBPAILEHUS MEXaHHYECKOU
SHEPruM) MO ONHCAHUI0 WX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

e PacmiO3HABaTh  MPOSBICHUE  W3YYCHHBIX  (PU3WYECKUX  SBJICHUM B
OKPYXAIoIeM MHpEe, B TOM 4YHCIIe (DU3NYECKUE SBJICHHUS B TPHUPOJC:
IpUMEpPhI JIBMKEHUS C PA3IUYHBIMU CKOPOCTSMHU B >KMBOM M HEXKHBOU
npupojie, JCUCTBUE CWIbl TPEHHS B TPUPOJIE M TEXHUKE, BIUSIHUE
aTMOC(EpHOro JaBJICHUs Ha KMBOM OpraHU3M, IJIABaHUE pPbIO, pbluaru B



TEJIe YeJIOBEeKa, MPH ATOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHY) (DU3HUUECKUX SIBJICHU;

o OTMCHIBATh MU3YYCHHBIC CBOMCTBA T€N U (PU3MUYECKHE SIBJICHUS, UCIIOJb3Ys
dusnueckue BeIMUMHbI (Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CKOPOCTb, CPEIHSA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIAa TSKECTH, BEC Tela,
CuJia TPEHUsl, AaBJeHue (TBEPAOTO TeNa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
Cuja, MeXaHu4deckas pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIbI,
KO3 (UIMEHT TOJIE3HOTO JCHCTBUS MEXaHHU3MOB, KHHETHYECKas U
MOTEHIMANbHAS JHEPrus), NpU ONUCAHUMA NPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICI UCTIOJIb3YEMbIX BEJTMUMH, UX 0003HAYCHUS U €IUHHIIBI
(Gu3MUEeCKMX BEJIMYMH, HAaXOJIUThb (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUECKyl0 BEIMYUHY C JPYTUMH BEIWYMHAMHU, CTPOUTH TpaPuKu
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

¢ XapaKTEpHU30BaTh CBOMCTBa Tel, (PHU3UUYECKUE SBICHUS U MPOLECCHI,
WCTIONB3Ys TIpaBUJIa CJIOKEHHS CUJI (BAOJb OJIHOW mpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBUIIO paBHOBECHUs phiyara (0Joka),
«30JI0TOE€ TPABUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHM4YECKOU
SHEPIrud, NpH OTOM [aBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

¢ OOBSACHATH (PU3UUECKUE SIBICHUS, TPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyalllii IPAaKTUKOOPUEHTUPOBAHHOIO XapaKTEPA: BBISABIISITH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 TOTHYECKUX
IaroB ¢ Onopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(U3HUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

e pelIaTh pacyETHBIC 3a/1aUu B 1—2 1eWCTBUS, UCHOb3Ys 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOIIME (PU3NYECKHE BETMUYUHBI: HA OCHOBE aHAJIN3a YCJIOBHS 33a/1a41
3alHChIBaTh KPAaTKOE YCIIOBUE, MOJACTaBIATh (PU3NUYECKHE BEIUMYMHBI B
dbopMynbl M TPOBOAWTH PacyEThl, HAXOAWTH CIPABOYHBIC JaHHbBIC,
HEOOXOAMMBIE JUIsl pPELIEHUs 3a/ay, OLEHUBATh PEATUCTUYHOCTH
MOJIYYeHHON (DU3UYECKOM BEITMYUHBI;

e pacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh MpU HOMOIIU
(u3HUEeCKUX METOJI0B, B OIIMCAHUH UCCIIEIOBAHUS BBIJIETSATH TPOBEPSIEMOE
peanoiaokeHue (runoTe3y), pa3inyaTh U HHTEPIPETUPOBATH MOJTYUCHHBIN
pe3ynbTaT, HaXOAWTh OUIMOKM B XOJ€ ONbITa, J€JaTh BBIBOJABI MO €ro
pe3ynbTaTam;

e IPOBOJIUTH OMBITHI IO HAOIIOACHHUIO (DU3NYECKUX SABJICHUNA WA (PU3UUECKUX
CBOMCTB Ted: (OPMYJIUPOBATH MPOBEpsieMble MPEANOI0KEHUI, COOMPATh
YCTaHOBKY U3 MPEIOKEHHOTO 000pYyI0BaHus, 3alMChIBaTh X0/ OMNbITA U
(dbopMyIHpOBaTh BHIBOIBI,

o BBITIOJIHATH MPSMbIE U3MEPEHUSI PACCTOSHMSI, BPEMEHH, MacChl Tella, 00bEMAa,
CHWJIBl M TEMIIepaTypbl C MCIOJb30BAHUEM aHAJIOTOBBIX M LHUQPPOBBIX
npuOOpoOB, 3alKUChIBaTh IOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOU
a0COTIOTHON TOTPEIIHOCTH U3MEPEHHUI;



¢ IPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHON (PU3UYECKOW BEIMYUHBI OT
JAPYrofl C HCIOJIb30BAHUEM IMPSIMBIX HM3MEPEHUM (3aBUCUMOCTH ITyTH
PaBHOMEPHO JIBIKYILIETOCS TeJIa OT BpEMEHU ABM)KEHUS TeJla, CUIIbI TPEHUS
CKOJIB)KEHUSI OT Beca Tejla, KadecTBa OOpabOTKM IOBEPXHOCTEM Tel U
HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAAM COINPUKOCHOBEHUS TEJl, CHUJIbI
YIPYTrOCTH OT YAJUHEHUs MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00bEMa
HOTpyKEHHOM YacTH Tejla U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH T€JIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
TJIaBaHMs TeJl, YCJIOBHM paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM ~ y4€OHOTO HCCIEAOBaHUS, COOUpATh YCTAaHOBKY U
BBITIOJHATh WM3MEpPEHUs, Cienys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJTYYCHHONW 3aBHCHMOCTH (U3MUYECKUX BEIHYMH B BHJE
MPEIJIOKEHHBIX TaOnMHIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBAHMSI;

¢ IPOBOJIUTh KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEIUYMUH (IJIOTHOCTh
BEIIECTBA )KUJIKOCTHU U TBEPAOIO TeJa, CHJIa TPEHUS CKOJIbKEHUS, JaBJICHHUE
BO3/yXa, BBITAJKHUBAIOIIAsl CUJIa, ACHCTBYIOLIas Ha MOTPYXKEHHOE B
KHUAKOCTh  TeNo, KOA(D(UIMEHT TMOJIE3HOTO  JEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJIeAys NPEIIOKEHHOW WHCTPYKLIMHU: TPH BBIMOJTHEHUU
M3MEpPEHNl coOupaTh JKCIEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYEHUE MCKOMOI BEJIMYHHBI;

o COOJTIO/IaTh MpaBUJIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ JTabopaTOPHBIM
00opy10BaHUEM;

¢ YKa3bIBaTh IPUHIIMIIBI JCHCTBHUS MPHUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, AMHAMOMETp, COOOIIAIOIINECS COCYIbl, OapoMeTp, phluar,
MOJIBYDKHBIA M HETIOJIBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTD;

e XapaKTepU30BaThb MPUHLUIBI  JEWCTBUS  M3YyYEHHBIX MNpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPON Ha UX omnucaHusi (B TOM YHCIE:
HNOJUIMITHUKHY, YCTPOWCTBO BOJAOIPOBOAA, TUIPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMED, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
0 CBOMCTBaX (PU3UYECKUX SIBJICHUN 1 HEOOXOIUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

o IPUBOJIUTH MPUMEPHI (HAXOIUTh HH(POPMAIKIO O TPUMEPAX ) MPAKTUYECKOTO
UCTIONb30BaHUSl (PU3NYECKUX 3HAHWW B TOBCETHEBHOM KWU3HU IS
oOecrieueHuss 0€30MAaCHOCTM TMpu  oOpamieHud ¢ mOpudbopamMu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHS 3/IOPOBbS M COOIIOCHHSI HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYIKaIOIEH Cpee;

¢ OCYIIECTBIISITh OTOOpP HCTOYHUKOB wuH(popmanmu B VHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUA © TYyTEM CpPaBHEHUS Pa3WYHBIX HCTOYHUKOB BBIJCISTH
MHPOPMAITMIO, KOTOpas SBJISAETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

¢ UCTIOJIb30BaTh MPHU BBHIMOJIHEHUH YYEOHBIX 3aJaHUNA HAYYHO-TIOMYJSPHYIO
JIUTepaTypy (HU3HUECKOTro COAepKaHus, CIIPaBOUYHbIE MaTEPHUAIIBI, PECYPCHI



ceru MHTepHeT, BIAaneTh MNpUEMAaMM KOHCIIEKTHUPOBAHUSA  TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpAaTKHWE IMHUChMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMaIu (PU3NUECKOTO COJCpPKaHUS, B TOM
qucIe myOJuIHO JeNiaTh KpaTKUE COOOIICHHS O pe3yiIbTaTaX MPOSKTOB UITH
y4eOHBIX HCCIEAOBAHUM, TP 3TOM TPAMOTHO HCIOJIb30BaTh M3yUCHHBIN
MOHSATUWHBIN ammapaT Kypca (QU3HKH, COMPOBOXKIATh BBICTYIUICHHE
MPE3CHTAIUEN;

o TP BBIMOJHCHUH YYEOHBIX TMPOEKTOB M HCCIAEJOBAHUM pacIpeaeisiTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBHU C IIOCTABJICHHBIMH 3ajadaMu,
CIIEAUTh 3a BBINOJHCHUEM IIJIaHA JICMCTBUHM, aJICKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATEIbHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMO/ICICTBUE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.

K xoHiy 00yuenus B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

e HCIIOJIb30BaTh IIOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TCIUIOBOE JBHKECHHUE
aTOMOB M MOJICKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAUIMYECKUE U
aMopdHbIe TeJla, HACHIIEHHBIH W HEHACBHIIICHHBIM Tap, BIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI JHEPrusi, TEIUIOBOM JBUIaTElIb,
3JIEMEHTAPHBINA JICKTPUUYECKUM 3apsil, SIIEKTPUYECKOE T10JI€, IPOBOJIHUKHU
Y TUDJICKTPUKU, IOCTOSHHBIN AJIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;

e pa3nuuaTh SIBJICHUSA (TEIUIOBOE pacCUIMpEeHUE U CXKaTHhe, Teruionepesaya,
TETUJIOBOE PaBHOBECHUE, CMAUMBAHWE, KANWLIAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIWs, TUIABJICHUE, KpHUCTa/uIM3anus (OTBEpIcBaHHE), KHIICHUE,
Teruionepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHS, U3JIyUYCHUE),
BJICKTPU3AIMS TEJ, B3aUMOICUCTBHUE 3apSAJ0B, JEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MArHUTOB, JCHCTBHUE
MarHuTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 OIMUCAHWI0O KX XapAKTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

e PaCIO3HABaTh  NPOSIBJICHUE  M3YYEHHBIX  (U3WYECKUX  SIBICHUH B
OKpY)KalollleM MHUpe, B TOM 4ucie (U3NYECKUE SIBJICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWULIPHBIE SBICHUS B MPUPOJE,
KpUCTaJUIbl B mpupoiae, wuznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBJICHUSA B aTMocdepe, dJIEKTPHUECTBO YKHMBBIX OPraHU3MOB, MAarHUTHOE
mosie 3eMiu, Apeid MoI0COB, pOJIb MATHUTHOTO TTOJIS JUTS "KU3HHU Ha 3eMIIe,
MOJIIPHOE CHUSIHUE, TIPU OTOM IIEPEBOJAUTH MPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIpHU3HAKH) (PU3UUECKUX
SIBJICHUI;

e ONTUCHIBATh M3YYEHHBIC CBOMCTBA TeJl W (HU3UYECKHUE SIBJICHUS, WCIOIL3YS
dbu3nYecKkre BeIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUS, KOJTUYECTBO
TEIUIOTHI, YJEJbHAsA TEIUIOEMKOCTh BELIECTBA, YJACIbHAsA TEIUIOTA
MJIaBJICHUS, yJeNTbHAs TEIUIoTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa



CrOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOM
MAalINuHbI, OTHOCUTENBHAS BJIAYXHOCTH BO3/1yXa, JIEKTPUYECKUN 3aps, cuia
TOKa, DJEKTPUYECKOE HANpsIKEHHE, CONPOTUBJICHUE IPOBOJHHUKA,
yJI€JbHOE COIIPOTUBIIEHUE BEILIECTBA, pad0Ta U MOIIHOCTb AIEKTPUUECKOTO
TOKa), IpPU ONHUCAHUU MPABUIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMUMH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BEJIUYMH,
HaXoAUTh (POPMYIbI, CBSI3BIBAIOIIUE JaHHYIO (PU3NYECKYIO BEIMYUHY C
APYTUMU BEIMYMHAMH, CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCUMOCTEH
(bU3HUECKNX BEINYNH;

¢ XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MYECKHE SBICHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHMSI MOJIEKYJISIPHO-KHHETUYECKONH TEOPHUH
CTPOCHMSI BEIIECTBA, NPUHLHUII CYNEPHO3UIMH TMOJeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsAna, 3akoH Oma I y4acTKa LenH, 3aKOH
Jxoynsi—JIeHna, 3aKOH COXpaHEHUs! SHEPTUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3alIUCBHIBATh €r0 MATEMaTUYECKOE BhIPAKEHUE;

¢ OOBACHATh (PU3MYECKHE MPOLECChl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalUld MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISBISATH
MPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTMYECKUX
1aroB C omnopoi Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

o pelIaTh pacyETHBIE 3a7auu B 2—3 AEMCTBUSL, UCIIOJIb3YS 3AKOHBI U (POPMYJIBL,
CBsI3bIBAIOIIME (PHU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIW3a YCIOBUSI 3a]1a4n
3alMCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JUIS
penieHus 3aJauu, BbIOUpAaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE NSl €€
peunieHusi, NpOBOAUTH pacy€Thl W CPaBHUBATH IOJYYEHHOE 3HAYEHUE
(u3HUECKON BEIMYUHBI C U3BECTHBIMU TAHHBIMU;

e pacro3HaBaTh MpOOJEMbl, KOTOpPbIE MOYKHO PpELIUTh NpPU OMOIIU
(u3NYECKUX METOJIOB, HCIIONb3Yys OMHCAHHUE HCCIEJOBAHMS, BbIICIATH
IPOBEPAEMOE NPEANOJIOKEHNE, OLEHUBAaTh IPABWIBHOCTh MOpPSJIKA
IIPOBEJICHUS UCCIIENOBaHUS, 1€JIaTh BEIBOBL;

¢ IPOBOJUTH ONBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBJICHUN WM (PU3NUECKUX
CBOMCTB TeN (KanwUISipHbIE SBJICHMSI, 3aBUCUMOCTD JAaBJICHUS BO3yXa OT
ero o0bEma, TeMrepaTypbl, CKOPOCTH Ipoliecca OCThIBAHUS U HArPEBAHMS
IpU U3JIYYCHUW OT I[BETA W3JIydarolieil (MOrJIoaroIieii) MOBEpXHOCTH,
CKOPOCTbh UCHApeHHs] BOJbI OT TEMIIEpaTyphbl >KUJIKOCTU M IUIOLIATU €€
NOBEPXHOCTH, OJJEKTPU3aLUs Ted W B3aUMOJIEUCTBHE AJIEKTPUUECKUX
3apsAI0B, B3aUMOJEHWCTBUE ITOCTOSIHHBIX MAarHUTOB, BH3YyaJu3alMs
MarHUTHBIX ITOJIEW MOCTOSIHHBIX MarHUTOB, IEWCTBHSI MAarHUTHOIO ITOJISI HA
NPOBOAHUK C  TOKOM, CBOWMCTBAa  JJICKTPOMAarHWTa,  CBOWMCTBa
AJIEKTPOJIBUTATENsl TOCTOSHHOTO TOKa): (OpMYJIUpPOBATH IMPOBEPSEMBIC
MPEINOJIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHUS,
OIUCHIBATh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOIBL;

o BBIIOJIHATH MPSAMBIC U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTHU
BO3/lyXa, CHJbl TOKA, HAIPSOKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX



MpUOOPOB W JATYMKOB (PU3MYECKUX BEIIMYWH, CPABHUBATH PE3YyJIbTATHI
U3MEpEHUH ¢ y4€TOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

o IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3MYECKON BEIUYUHBI OT
IpPYro C  MCHOJIb30BaHUEM  MPSIMbIX  HM3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBJIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN MOMNEPEYHOrO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UIyIIETO 4epe3 TMPOBOAHUK, OT HANPsHKEHHsT HAa  IPOBOJHUKE,
HCCIIEIOBAHUE IOCIEAOBATEIBHOIO W MApAJUIEIBHOIO  COCAUHEHUN
MIPOBOJIHUKOB): IJJAHUPOBATH HCCIEAOBAHUE, COOMPATh YCTAHOBKY H
BBITIOJHATh WM3MEpPEHUs, Cieays MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOU 3aBUCUMOCTH B BHJI€ Ta0JIUII U TpadUKOB, 1eJaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

¢ IPOBOJIUTh KOCBEHHBIE HU3MEPEHHS (PU3NYECKUX BEIMUMH (yAeIbHas
TEIJIOEMKOCTh  BEIIECTBA, CONPOTUBIEHUE MPOBOAHHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOrO0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaATh
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIElysl MPEII0KEHHON MHCTPYKLUU, U
BBIYUCIISATh 3HAYEHUE BEJIMUHUHBI,

o COOJTIO/IaTh MpaBWJIa TEXHUKU 0€30MaCHOCTH TpU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

e XapaKTepU30BaTh MPUHLHUIBI  JIEUCTBUS  W3YYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONUCAHUs (B TOM UHUCIIE: CUCTEMA
OTOIUJIEHUSI JOMOB, TUTPOMETP, TapOBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DHEPrUH, 3IJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEAOXPAHUTEIH, HIEKTPOMATHUT, SJIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIONIBb3Yysl 3HAHUS O CBOWMCTBAX (PU3MUYECKHUX SIBJICHUH U HEOOXOIUMBIE
(uznyecKkue 3aKOHOMEPHOCTH;

e PAaCIO3HAaBaTh IMPOCTHIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIbHBIC
prOOPHI IO CXEMaM U CXEMATUYHBIM PUCYHKaM (KUJIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETpP, IBUTATENb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX LIEeTel C
MOCJIEIOBATENbHBIM M MapaJIIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHbIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUYECKUX 1IETIEH;

o IPUBOIUTH MPUMEPHI (HAXOIUTh MH(POPMAITHIO O TPUMEPAX ) MPAKTUIECKOTO
WCTIONIh30BaHUs (DU3UYECKUX 3HAHUKA B TIOBCETHEBHOW JKU3HU IS
oOecrieueHnss 0€30MACHOCTH Tpu  oOpamieHuu ¢ [OpudbopamMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHECHHUS 3JI0POBBS M COOTIOACHUS HOPM
SKOJIOTMYECKOTO MOBEACHUS B OKPYKAIOILEH CPELE;

¢ OCYLIECTBIISATH NOUCK HHpOpMaLnK (pusmdeckoro coaepxxanus B Intepuere,
Ha OCHOBE HMEIONIUXCS 3HAHUW W MyTEM CPaBHEHUS JOMOJHUTEIbHBIX
HMCTOYHUKOB BBIACIATH HH(POPMAITUIO, KOTOPAsl SBJISICTCSI TPOTUBOPEUUBOM
WIH MOXET ObITh HEJOCTOBEPHOI;

e UCITOJIF30BATh TP BBIMOJHEHUU YUYEOHBIX 3aJlaHUNA HAYYHO-TIOMYJISIPHYIO
JIUTepaTypy (HU3HUECKOTro COAEpKaHus, CIIPaBOYHBIE MAaTEPUaJIbl, PECYpPCHI



cetu VHTepHer, BraaeTh MNpUEMAMH KOHCIIEKTUPOBAHMS  TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

¢ CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE U KpaTKUE YCTHBIE COOOIIECHHUS,
0000mas uHOpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB (U3HUECKOTO
COJep)KaHusl, B TOM UHKCJIE MYyONUYHO TPEACTABIATh PE3yIbTaThl
MIPOEKTHOM WJIM HMCCIIEAOBATENBCKON NEATEIbHOCTH, P 3TOM I'PAMOTHO
WCIIONIb30BaTh M3YYCHHBIM TOHATUWHBIM ammapaT Kypca (U3HKH,
CONPOBOXK/IATh BHICTYIUICHHE MIPE3ECHTALINEH;

eIPU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX
IPOLECCOB PACIPEAEATh O0S3aHHOCTH B TPYIIE B COOTBETCTBHM C
[OCTaBJICHHBIMU 3aJjauaMH, CJIIEIUTh 3@ BBIIIOJIHEHUEM IUIaHA JACUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKIaJI B
JESITeIbHOCTh TPYIIIbl, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

K xoHIy 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTAaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSl YMEHHUIA:

¢ UCTIOJIb30BaTh MOHSATHSA: CUCTEMA OTCUETa, MaTepuaibHast TOUKA, TPACKTOPHUS,
OTHOCHUTEJILHOCTh MEXaHHWYECKOTO JBIKEHUs, aedopmanus (ymnpyras,
IUIaCTUYECKas ), TPEHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHNE, HEBECOMOCTD U
HEeperpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TSKECTU
TBEPJOrO Te€ja, PABHOBECHE, MEXaHUYECKUE KOJICOAHUS U BOJIHBI, 3BYK,
uH(Dpa3ByK W  yIObTPa3ByK, JJEKTPOMArHUTHbIE BOJHBI,  IIKaja
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCT,
CHEKTPhbl UCIYCKAaHUs M MOTJIOIIEHHUs, anbda, OeTa- U raMMa-u3JIydeHus,
M30TOIBI, IAEPHAS DHEPreTHKA;

e pa3nuyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE
NaJieHUE TeJl, PABHOMEPHOE JBHKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJI, PEaKTUBHOE JABM)KEHUE, KojeOaTelbHOE NBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE ABUKEHHUE, OTPaKEHUE
3ByKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHUE WM MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue OeIoro cBeTa B
CHEKTp M CJOXXEHHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHUS ) 10 ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

e Pacrio3HaBaTh  MPOSBICHUE  HM3YyYEHHBIX  (U3NYECKUX  SIBJICHUM B
OKpyXXarolieM Mupe (B TOM uucie (PU3UYECKHE SBICHUS B MPUPOJIE:
NPWIKBbI U OTIUBBI, BHKEHUE TU1aHeT COJTHEUYHOM CUCTEMBbI, P€aKTUBHOE
JIBU)KCHUE OJKUBBIX OpPraHW3MOB, BOCIPHSITHE 3BYKOB JKMBOTHBIMH,
3eMIIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJIOTMYECKOE ACUCTBUE BUAMMOTIO,
yJIBTPaQHUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4EHMH, €CTECTBEHHBIN
paniMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4yHd, pPaJHUOAaKTHUBHOE H3JIy4YeHHE



NPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHM3M 4YEJIOBEKa), MPU 3TOM NEPEBOAMTH NPAKTHUECKYIO 3aJauy B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IpU3HAKM) (PU3NYECKUX
SIBJICHUU

o OTIUCHIBATh M3yUYEHHBIE CBOWCTBA Tel M (PU3UUECKHUE SIBICHUSA, HCIIOJb3YS
¢usznyeckue BEMUYMHBI (CpeHSSt WU MTHOBEHHas CKOPOCTh Tela IpHu
HEPaBHOMEPHOM JIBM)KEHUM, YCKOPEHHE, NEPEMEIICHHE, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSAKECTH, YCKOPEHHE
CBOOOMHOTrO TMAajeHHs, BEC Telld, HUMIYJIbC Tela, HWMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEPrus Tena,
HOJHATOIO HAJl MOBEPXHOCTBIO 3E€MJIM, IOTCHIUAIbHAS DHEPTUS CKATOU
IPYXUHBI, KHHETUYECKast SJHEPI s, IOJIHAs MEXaHUUYECKAs SHEPT U, IEPUOJT
M 4YacToTa KosieOaHUi, JUIMHA BOJIHBI, [POMKOCTbh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTeidb MPEIOMIICHHUS Cpefbl), MpPU OMNHUCAHUU
OPaBUJIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HUCIOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUA U €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (POPMYJIBL,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMUYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH I'paUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

¢ XapaKTepHU30BaTh CBOMCTBAa Tel, (PU3UYECKUE SBICHHUS M MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs SHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLIMI CYNEPIO3ULIUA CHWJI, IPUHIMUI OTHOCUTEIbHOCTH [ amwies,
3aKk0oHbl HBIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUSI 3apsI0BOTO U MAaCCOBOI'0 YHCEI
OpU SACPHBIX PEaKIMsIX, MPU 3TOM JlaBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHNUE;

¢ OOBACHATh (PU3MUYECKHE MPOLECChl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUld MPaKTUKOOPUEHTUPOBAHHOI'O XapakKTepa: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHUE U3 2—3 JIOTUYECKUX
IaroB C OMopol Ha 2—3 U3Y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHUM,
(Pu3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

o peliaTh pacu€THbBIC 3a]a4u (ONMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHUE BEJIUUNHBI: Ha
OCHOBE aHaJIM3a yCJIOBUS 3aJa4M 3alUChIBATh KPATKOE YCIOBUE, BBISBIIATH
HEJOCTAOIINE WU U30BITOYHBIE JAHHBIE, BHIOMPATH 3aKOHBI U (DOPMYJIBI,
HEOOXOIUMbIE JJIi PpELIEHUs, NPOBOAUTH pacy€Tbl M OLEHUBATH
PEATUCTUYHOCTD MOJyYEHHOTO 3HAaUeHHS (PU3NUECKON BEJIMYUHBI,

e pacro3HaBaTh MpOOJEMbl, KOTOpPHIE MOXHO PEUIUTh NpU OMOIIU
(GuU3NYECKUX METO/IOB, HCIONb3ys OMHCAHME HCCIIECIOBAHMS, BBIICIATH
IIPOBEPSIEMOE  MPEAINOJIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh MOPSAJKA
IIPOBEICHMSI  UCCJENOBAHMS, JIeJIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ysbTaThl HA0JIIOIEHUH U OIIBITOB,;

o IPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3NYECKUX SBJICHUN WU (PU3NUECKUX
CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs
SHEPruM, 3aBUCUMOCThH IE€pUOJia KOJIEOaHUM MPYXUHHOIO MAasiTHUKA OT



Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCHMOCTb OT AMILIUTYIbI
MaJIbIX KoJieOaHUM, IPSIMOJIMHEWHOE PAaCIIPOCTPAHEHUE CBETA, Pa3JI0KEHUE
0eyioro cBeTa B CIEKTpP, M3y4YEHHE CBOMCTB HM300paKE€HHS B IUIOCKOM
3epKajie U CBOWMCTB H300pa)kK€HUs IMpeAMeTa B COOMparoliei JMH3e,
HAOJIOICHUE  CIUIOIIHBIX M JIMHEHYaThIX  CIEKTPOB  M3IYUYCHUS):
CaMOCTOSITENIbHO ~ CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHusl, OMMUCHIBATH XOJ1 OMBITA U €r0 PEe3yJIbTAThl, (POPMYITHUPOBATH
BBIBOJIBL

¢ IPOBOJUTH TIPU HEOOXOIUMOCTU CEPUIO MPSMBIX H3MEPEHMM, OMpeaemsis
CpeqHee 3HAa4YCHHE H3MEpIeMOl BenuuuHbl ((POKycHOE paccTosHuE
cobuparomield JIMH3bI), OOOCHOBBIBaTH BBIOOP crocob0a HM3MEpPECHHS
(u3MepuTeapLHOTO MpUdopa);

¢ IPOBOJIUTH  UCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TpU
PAaBHOYCKOPEHHOM JIBJKEHHHM 0€3 HadaJllbHOM CKOpPOCTH, MepHoJa
KoJe0aHUH MaTeMaTHYeCKOro MasTHUKAa OT AJUHBI HHUTH, 3aBUCHMOCTU
yria OTpakeHHs CBETa OT yIjla MaJCHUS W yria MpPeJoMJICHHs OT yriia
NajeHusi): TUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3uYeCKUX BEJIWYUH B BUJE TaOIWIl U rpadUKOB, JI€JIaTh BBIBOJBI IO
pe3yJibTaTaM HCCIEI0BAHNUS;

¢ IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMUYMH (CPEIHSS CKOPOCTh
U YCKOpDEHHE Teja TMpU PABHOYCKOPEHHOM JIBUKEHHH, YCKOpPEHHUE
CBOOOMHOTO TMajeHusi, KXECTKOCTh MPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa M TEPHOJ
KoJe0aHUH MaTeMaTUYeCKOT0 W TPYKHHHOTO MAasTHUKOB, ONTHYECKas
cuia coOWparomie JMH3bI, PAJUOAKTUBHBIA (OH): TIJIAHUPOBATH
M3MEpEHHs, COOMpaTh HSKCIEPUMEHTANIbHYI0 YCTAaHOBKY M BBITIOJHATD
W3MEpEHUs, CIeAys MPEANOoKEHHOW WHCTPYKIIMH, BBIYHUCISATH 3HAYCHHE
BEJIMYHMHBI U aHATTU3UPOBATH MOYYCHHBIC PE3YIbTaThl C YUETOM 3aJaHHOU
IIOIPENTHOCTHA U3MEPEHUN;

o COOJTIO/IaTh MpaBUJIa TEXHUKH 0€30MacCHOCTH TpH paboTe ¢ JTabopaTOPHBIM
000pyI0BaHUEM;

e pa3MUYaTh OCHOBHBIC TIPU3HAKM W3YYCHHBIX (PU3UYECKUX MOJIEICH:
MaTepHalibHasi TOYKa, a0COJIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JTMH3a, JIaHeTapHas MOJENb aTOMa, HyKJIOHHAs! MOZIEITb
aTOMHOTO $1/1pa;

e XapaKTepU30BaTh MPUHIMUIBI  JIEUCTBUS  W3YYEHHBIX TpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPON Ha HX ONHCAaHHUA (B TOM YHUCIE:
CIUIOMETp, MATYUKH TOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHs, paKeTa,
9XOJOT, OYKH, TMepucKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBax (U3MYECKHX SBIEHUH UM  HEoO0XoauMble (u3nyeckue
3aKOHOMEPHOCTH;



¢ UCTIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB IIPU
pelIeHnH  y4eOHO-NPAKTUYECKUX 3a]ad, ONTHUYECKHE CXEMbl UL
IOCTPOEHUS U300paKEHU B IJIOCKOM 3€pKajie U coOuparomien JuH3e;

¢ IPUBOJUTH MPUMEPHI (HAXOUTh HHPOPMAIIHIO O TPUMEPaX) MPAKTHIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B TIOBCEIHEBHOM JKM3HU MJIA
oOecnieueHus 0Oe30mMacHOCTH Tpu  oOpalieHnd ¢ TnpubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

¢ OCYILIECTBIIATH MOMCK MHPOpMaUU PU3NIECKOTr0o cojiepkaHus B MIHTepHeTe,
CaMOCTOSITENIbHO  (POPMYJIMpPYsl TIOMCKOBBIM 3ampoc, HAXOIUTh IIYTH
OTNpe/eNeHUs] JOCTOBEPHOCTH IIOJYYEHHOHM HWHGPOpMaluu Ha OCHOBE
UMEIOUINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHUKOB,;

¢ CTIONIb30BaTh MPHU BBHIMOJTHEHUH YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
TuTEPATypy (PU3NUECKOTO COJEPKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetu UuTepHer, BIajeTh MNpuUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

¢ CO3/1aBaThb COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
UHPOpPMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DPU3MUECKOTO COJEP KAHUSA,
NyOIMYHO NPEACTABIATH PE3YJIbTAaThl MPOSKTHOM WIIM UCCIIEI0BATENLCKON
NEeATENbHOCTH, TIPU OSTOM TPAMOTHO  HCIOJIb30BaTh  W3YUYEHHBIN
MOHSATUMHBIN amnmapar HM3ydyaeMoro pasnena (U3UKA U CONPOBOXKIATh
BBICTYIUICHUE Tpe3eHTalMell ¢ Y4YETOM OCOOEHHOCTEW ayIuTOpHH
CBEPCTHUKOB.
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