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MNOACHUTEJBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOlW Tporpammbl, TpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTanus W KoHIenmmuu mnpenojgaBaHus y4eOHOTo
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3MKe YUUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesieHHe y4yeOHOro mMaTepuala 1o rojam
o0ydeHust (1o Kjiaccam), MpeajgaraetT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCS.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHUs METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SIBICHUH, M3Yy4aeMbIX XHUMHEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HamOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIo MeToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.
Opna w3 rNMaBHBIX 3a7ad (U3MYECKOro 00pa3oBaHUSl B CTPYKType oOIIero odpazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U HHTEpeca K Hayke Yy
o0yyJaroumxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOINUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yTBepxkA€HHON pemeHneM Koimernn MunucteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokon ot 3 nexadbps 2019 r. Ne I[1K-4BH).
Henu nzyvyenus pU3NKu:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE IMIPEJCTaBICHUM O HAyyHOM MeTOAe TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O pOJU (U3UKU JJIS PAa3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JIeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalbHEUIIIEMY O0yUEHHUIO B 3TOM
HalpaBJICHUH.

JocTmwkenne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILIEro

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e [puoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TETUIOBBIX, MJIEKTPHUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e npuoOpeTeHHe YMEHUH ONUCBIBATH UM  OOBACHATH (U3HUYECKUE SIBICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
(bU3NIECKUX MOJIEJICH, TBOPUSCKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

® Dpa3BUTHEC YMCHHW HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl M AKCIIEPUMEHTAIBHBIC HCCICAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTEIIbHBIX TPHOOPOB;

e OCBOcHHE MPUEMOB PabOTHI ¢ HMH(DOpMaIuer (GU3MUECKOro COACP)KAHUS, BKIIOUYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINN;

® 3HAKOMCTBO CO cdepaMu mpodheCCUOHATBLHON ACSITeIFHOCTH, CBSI3aHHBIMU C (DH3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTUKCHUAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no (Gu3mnke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIN XapakTep, YYUTENb JenaeT BbIOOp MpoBelneHus 1ab0opaTopHBIX paboT u
OTIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJaIOIINXCs, CITUCKA IKCIIEPUMEHTAITLHBIX
3aJJaHMid, TIPe/IaraeMbIX B PaMKax OCHOBHOT'O I'OCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3HKe.

Y4eT BOCIUTATEIHHOIO MOTEHIIMAJIA npeamMmera «Puzuka»

OrpomHast poJib B BOCIUTaHUU U opMupoBanuu yenoseka npuHamiexut ®U3UKE - nayke o0
OKpyXkaromieM Mupe. YToObl HalTH MyTH peleHus: IpobieM, HyKHO XOPOIIO MPEICTaBIsATh, KaK
YCTPOEH Halll MUp, 3HaTh OCHOBHBIE (yHJaMEHTaJIbHbIE (PU3NUECKHUE 3aKOHBI, YMETh UX
AQHAJIN3UPOBATh, UHTEPIPETUPOBATH, IPUMEHSATD, YMETh IIPOTHO3UPOBATH Pa3BUTUE CUTYALUH U
HaXOJWTb ITyTH PEILIECHUS.

Kypc ¢puzukn — cucteMoo0pa3yromuii A1 €eCTeCTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETOB,
MOCKOJIbKY (pM3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBIECHUI, N3y4yaeMbIX XUMUEH,
Ouonoruelt, actpoHoMuel U Gpusnueckoi reorpaduein. duznka — 3T0 NpeaMeT, KOTOPbIi He
TOJIBKO BHOCUT OCHOBHOH BKJIa/l B €CTECTBEHHO-HAYyYHYIO KapTUHY MHUpPA, HO U MPEJOCTaBIISAET
HanOoJiee siCHbIe 00pa3Ilbl MPUMEHEHHUS HAYYHOT'O METO/Ia TIO3HAHUS, T. €. CII0Cc00a MOTyUeHUS
JIOCTOBEPHBIX 3HaHMI 0 Mupe. HakoHnel, ¢pusnka — 3To MpeaMeT, KOTOPbIN HapsAay ¢ APYTUMU
€CTECTBEHHO-HAYYHBIMU IIPEIMETaMH JIOJKEH J1aTh 00y4yaroUMCs pecTaBlieHne 00
YBJIEKATEJIbHOCTH HAyYHOT'O MCCIIENOBAHMS M PAJOCTH CAMOCTOSATEIBHOTO OTKPBITHSI HOBOT'O
3HAHMUS.



OpHa U3 MIaBHBIX 33/1a4 GU3UYECKOT0 00pa30BaHUs B CTPYKTYpE 00IIero o0pa3oBaHus COCTOUT
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH U MHTEpEca K HayKe Y OCHOBHOI Macchl
o0yy4aromuxcsi, KOTOpbIe B AajbHEHIIeM OYIyT 3aHATHI B CAMBIX pa3HO00Opa3HbIX chepax
nesitenbHOCTH. Ho He MeHee BaXKHOM 3a/1a4eid SIBISeTCs BBISABICHHE U IOrOTOBKA TAJIAHTIUBBIX
MOJIOJIBIX JIFOACH JJISl POJOIDKEHUST 00pa30BaHMs U NalbHEHIIeH MpodecCHOHANTBHOM
JeSITeIbHOCTH B 00JIaCTH €CTECTBEHHO-HAYYHbIX UCCIIEI0BAaHUM U CO3JaHUH HOBBIX TEXHOJIOTHH.
CornacHo NPUHATOMY B MEXIYHAPOJIHOM COOOLIECTBE OIpeesieHut0, «EcTecTBeHHO-HayuHas
IPaMOTHOCTb — 3TO CIIOCOOHOCTb YeJIOBEKA 3aHUMaTh aKTUBHYIO IPaXIaHCKYIO MO3UIIMIO 10
00I1eCTBEHHO 3HAYUMBIM BOIIPOCAM, CBSA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 FTOTOBHOCTb
MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU U/ICSIMHU.

BocnurareabHbIi moTeHIMA peaMeTa «PDU3MKa) peasu3yercs yepes:

— IpUBJIeYCHHE BHUMaHHA 00yJarOMMUXCsl K IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUI, OPraHU3aIMI0 PadOTHI C TIOIY4aeMOi Ha YPOKE COIHATIbHO 3HAYUMOM nHpopManuei —
WHUIMMPOBAHHE €€ 00CYKICHHS, BBICKa3bIBAaHHsI 00YUAIOIIMMUCS CBOETO MHEHHUS 110 €€ TMOBOTY,
BbIPa0OTKH CBOEr0 OTHOIIEHHUS K HEH;

- HO[[60p COOTBCTCTBYIOIINX TCKCTOB AJId YTCHUS, 3a/la4 UHTCPCCHBIX IO COACPIKAaHUIO,
Ooratble UIESIMH, UMEIOIIHE HECKOIBKO CrTOCO00B pemieHus. [logdupas cnenuaibHbIM 00pa3oM
3a/1a49¥, MO’KHO OCYIIECTBIISTh M HDABCTBEHHOE, M SKOHOMUYECKOE, ¥ IKOJIOTHIECKOE
BOCIHUTAHUEC;

— MPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (OPM pabOThI ¢ 00YUAIOIIMMUCS: HHTEIUIEKTYaTbHBIX
UTp, CTUMYJIUPYIOIIUX MO3HABATENbHYIO MOTUBAIIMIO 00YYaIOIINXCS; TUCKYCCHI, KOTOPBIE Al0T
00y4arouMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOIO JHAIIOTa;
rpynnoBoi paboThI WK pabOTHI B Mapax, KOTOPhIE yuaT 00ydaroluXcsi KOMaHIHOU paboTe u
B3aMMOJIEHCTBHIO C IPYTUMH 00yYaroIMHUCS;

— MHULUUPOBAHUE U MOJIEPIKKY UCCIIEI0BATENbCKOM AEATEIbHOCTH 00YyUaIOIUXCsl B paMKax
peanu3any UMUA HHAUBUIYAIBHBIX U TPYNIOBBIX UCCIIEI0BATENbCKUX IPOEKTOB, UTO JACT
00y4aromuMcsi BO3MOKHOCTb IPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHHS TEOPETUYECKON
po0JIeMbl, HaBbIK TEHEPUPOBAHUS U O(YOPMIIEHUS] COOCTBEHHBIX UJIEH, HABBIK YBAXKUTEIHHOTO
OTHOILEHMS K YyXXKUM UesIM, 0(pOpPMIIEHHBIM B paboTax APYrux McciaenoBaTeei, HaBbIK
MyOJIMYHOTO BBICTYIUIEHUS Tepes ayAuTOpueil, apryMEeHTHPOBAHUS U OTCTauBaHUs CBOCH TOUKU
3pEHUS.

- TBOPUYCCTBO BBIAAOIINUXCSA y‘IéHBIX - (1)I/ISI/II(OB — 9TO OCHOBHBLIC HAITPABJICHU A BOCIIMTaTEIbHOMN
ACATCIIBHOCTH YUUTCIIA (1)I/I3I/IKI/I Io HpI/IO6H_IeHI/IIO O6y‘IaIOIJ_[I/IXCH K OCHHOCTSAM HAY4YHOI'O
IIO3HAHUA.

- oOpaleHre K UCTOpUU (U3UKU — BXKHEHIINN MyTh peaqu3alii BOCIUTATEIbHOTO MOTEHIHAa
YPOKOB (DU3HUKH, PACKPBITHS YEIIOBEUECKOTO CMBICIIA HAYKU O MIPUPOJIE, TaK KaK UCTOPU3M
bopmHpyeT HaydHOE MUPOBO33pEHNUE, PA3BUBAET HHTEPEC K HAYKE, CIIOCOOCTBYET MOBBIIICHUIO
KayecTBa 3HaHUi1, TIOMOTaeT HPaBCTBEHHO BOCIIUTHIBATH 00YYaIOIINXCSl, COBEPILIEHCTBYET
METOJUKY MpenoiaBaHus PU3UKU;



- 33]1a4 ¥ 3aJ1aHus CIIOCOOCTBYONME (POPMUPOBAHUIO KPUTUUECKOTO U JIOTHYECKOTO
MBIIIICHHS]; HABBIKOB OIIEHKH, CTPYKTYPUPOBaHMsI HH(OPMAIIMU U BBIACICHHS TTIABHOTO;
YMEHUH TOBOJUTH HAYaTYI0 pabOTy O KOHIIA; CTPEMJICHUS BHIOUPATh PAllMOHAIBHBIN MyTh
peLICHUs 3a/1a4M, BBIIIOJIHEHUS 3a1aHNsl; YMEHHUI PyKOBOACTBOBAThLCS IIPAaBUIIaMU IIPU
BBINOJIHEHUH 33JJaHU, BOCHUTaHNUE OTBETCTBEHHOI'O M OEPEKHOT0 OTHOIICHUS K OKpYXKaroIei
cpeze, 0CO3HaHHE HEOOXOIMMOCTH NPUMEHEHUS TOCTUKEHUH COBPEMEHHON HAYKHU U
TEXHOJIOTUH JUI PallMOHAIBHOTO PHPOJIONIONIB30BaHus, (POPMUPOBAHHE OCHOB SKOJIOTMYECKON
IPAMOTHOCTH.

COAEPXKXAHUE OBYUEHUA

7 KVIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuunH. Duszndeckue TPUOOPHI.
ITorpemnocTs n3MepeHuii. MexayHapoiHas CHCTeMAa €IMHHII.

Kak ¢usuka u npyrue ecrecTBeHHble HayKd M3y4yaroT NMpHpo]y. EcTecTBeHHO-Hay4YHbIH
METO/ MO3HaHMA: HaOIIO/IEHUE, IOCTAaHOBKAa HAY4YHOIO BOIIPOCA, BBIIBHKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®uszuuyeckue MpuOOPsl U MpOLEAYpa MPSIMBIX U3MEPEHHH aHaJIOrOBBIM M IIU(PPOBBIM

npubopom.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue LEHbI JeISHUsS HIKAJIbl U3MEPUTEIBHOTO Mproopa.

W3mepeHnne pacCTOSTHUM.

3. HMsmepenue o0bEMa KUIKOCTH U TBEPIIOTO TETA.
4. OrmpepesieHre pa3MepoOB MaJbIX TEJl.
5. UsMmepeHne temmepaTypbl NpU MOMOIIMA KUJKOCTHOTO TEPMOMETpAa M JAaTUUKA

TEMIEPATYPHI.
6. IlpoBeneHne wuccienoBaHMs MO IIPOBEPKE TMIIOTE3BI: NAJbHOCTh IMOJIETA ILAPHKA,
MYIIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIlIe, YeM 0O0JIbIlIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITHI, JO0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypou.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTSIKEHHUE H
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEGHHME Ta30B, JKUAKOCTEH M TBEPABIX
(KpUCTaINIMYeCKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIpPHBIM cTpoeHueM. OcOoOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKEHHS.



2. HaGmoaenue nuddysuu.
3. HaGnronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTAKMBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopuwvie pabomot u onvimeul.

1. OmeHka guamMeTpa aToMa METOJAO0M PSIOB (C UCIOIb30BaHUEM GoTorpaduii).

2. OmbITHI IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/1eiicTBHE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe aABMkeHUE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBUKEHUU. Pacy€T myTH U BpEMEHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHoctH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia Kak XapakTepucTUKa B3aumojenctBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
W3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha JIpyrux 1ianerax. Bec tema. HeBecomocth. CrokeHHE CHII, HAIPaBJICHHBIX I10
onHOU npsiMoil. PaBHozeicTBytomas cui. Cuna TpeHus. TpeHue CKOJNbXEHHUSI U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmroeHue MEXaHU4YEeCKOro JBUKEHUS Tea.

2. H3mepeHne CKOPOCTH NPSAMOIMHENHOIO JBUKEHUS.

3. HaOmoneHue siBIeHUS MHEPLIUU.

4. HabnroneHue N3MEHEHUs: CKOPOCTH MPH B3aMMOAEHCTBUH Tell.
5. CpaBHEHHE MaccC 110 B3aUMOACUCTBHIO TEIl.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJHOW MPSIMOH.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuUKa B KHIKOCTH, MOJIEIH
HIIEKTPUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIbXEHHs Opycka WIM LIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OnbIThl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTsKeHHs (nedopMarvu) NpyX HUHBI OT
IIPUJIOKEHHOM CHJIBL.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbILICHHS U YBEIUYeHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00béMa, Temieparypsl. [lepenada naBneHust TBEPIBIMU TEIAMHU, KHUIKOCTSIMU
u razamu. 3akoH [lackans. [IHeBMaTuueckue MamuHbl. 3aBUCUMOCTH JABJICHUS KHUIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecst cocyasl. ['mapaBianueckue
MEXAHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUUMHBI CyIIECTBOBAHHUS BO3IYLIHOMN
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JleiicTBuE XUKOCTH U ra3a Ha MOorpykx€HHOE B HUX Telo. BrlTankuparomas (apxume1oBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormaBanue.



Hemoncmpayuu.
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3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATypBhI.

Ilepenaya naBneHus KUIKOCTBIO U Fa30M.

CooOuiaromuecs cocyabl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neiicTBust aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMAa MOTPYKEHHOM dYacTH Tela |
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJa U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HA TEJNO, IMOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
XKUJKOCTH, OT Macchl Tela.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUIIBI, ACUCTBYIOIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas padora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[Ipumenenue npaBuiia paBHOBECHUS! pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckas SHeprua. Kunetnueckas W mnoreHuManbHas 53Heprus. llpespamienne
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Omnpenenenne pabOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BHKEHUH Tela II0
TOPU30HTAILHOM MMOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenune KII1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU YHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYII. OHLITBI, MOATBCPKAAIOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN



MOJICKYJIIPHO--KUHETHYeCKOH Teopun. CmauMBaHWE ¥ KamWUIIpHBIE SBIEHUSA. TerioBoe
pacUIMpPEHHE U CXKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABHKEHHUS YaCTHII.
Buytpennsis sHeprus. CnocoObl HM3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBepIIeHHE padoThl. BUIbI TeIIONEpe1aun: TeIJIONMPOBOAHOCTh, KOHBEKIIUS, U3TYUCHHE.

KonnuectBo TeIIOTHEL. YIelbHAas TEIIOEMKOCTh BeliecTBa. TEIIOOOMEH M TEILIOBOC
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBrneHue u OTBEpJeBaHUE KPUCTALTUICCKHIX
BEIIECTB. YAeNbHAas TemioTa IuiaBieHus. IlapooOpa3oBanue u KoHueHcanwus. Mcmapenue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPaHMUSI.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEN CPEBL.

3aK0OH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO BUKEHUS.

HaGmronenue nuddy3un.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

W3meHenune naBiaeHuUs ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WUJIU OXJIaXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

Oxak/IeHue MPU COBEPILIEHNUU PaOOTHI.
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HarpeBanue mipu coBepiiieHun pabOThl BHEITHUMU CHUJIaAMH.
. CpaBHEHME TETUIOEMKOCTEN PA3TUYHBIX BEIIECTB.
. Habmoienue xuneHus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBIICHUH.
13. Mojenu TemIOBBIX ABUTaTelei.
Jlabopamopnuvie padbomot u onvimol.
1. OnbIThI O 0OHAPYKEHUIO JEHUCTBUS CUII MOJICKYJIIPHOTO TTPUTSHKEHUSI.
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OmnbITHI IO BbIpAallIMBAHHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIM UJIK caxapa.

3. OmnbITh IO HAONIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI.
4. OmpeneneHue AaBIeHUs BO3AyXa B OalsIOHE MITPHUIIA.
5. OneITBl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH [aBJIEHUSA BO3JyXa OT €ro o0béMa

HarpeBaHUs WIN OXJIAXKICHUS.

6. IlpoBepka rumoTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaOmoneHne m3MeHeHHs BHYTPEHHEW SHEprHM Tela B pe3yJsibTaTe TeIulonepenaud u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBieHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.

9. OmnpeneneHue KOIUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIIOOOMEHE C
HarpeTbIM METaJUIMYECKUM [IUIMHAPOM.

10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpoliecca UCIapeHusl.

12. Onpenenenne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue yneabHON TEIUIOTHI TUIABJICHUS JIbJIA.



Pazgen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSIKEHHBIX TEI OT BEJIWYUHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).

Onexrpuueckoe nosne. HanpsoxéHHocTs snexTpudeckoro noms. IIpuHnun cynepnozunun
AIIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsin. CrtpoeHue
aTtoMa. IIpOBOIHHKY U TUDIIEKTPUKU. 3aKOH COXPAHEHHUS HIEKTPUUYECKOTrO 3apsAa.

ONEKTPUYECKUA TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUYECKOrO TOKA. McTouHukM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onexrpuueckasd uwenb. Cuna Toka. OneKkTpuyeckoe HampspbkeHue. ComnmpoTuBieHHE
IIPOBOJHMKA. YIEJIBHOE CONPOTUBJICHHME BemecTBa. 3akoH Owma Uil ydacTka LEHu.
IlocnenoBarenpbHOE U MapaIEIbHOE COCTUHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DiekTpuueckue Henu
U MIOTPeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrositHHBIE MarHuThHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJIE.
MarnuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 *KU3HU Ha 3emie. OnbIiT Dpcerena. MaruHutHoe mosie
ANEKTPUYECKOTO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha IPOBOJHUK C TOKOM. OJEKTPOJABHUIaTrelb IOCTOSHHOrO ToKa. Mcnosb3oBaHue
JJIEKTPOABUTATENEH B TEXHUUECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuno  JleHua.
OnextporeHeparop. CrocoObl MOMyYeHHs] ANEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.

JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

OneKTpocTaTUIECKast UHIYKIIHSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH ITOCTOSTHHOTO TOKA.
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JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. I'a30BBIi1 pa3psn.
. I3mepeHne CHiIbl TOKa aMIIEPMETPOM.
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. I3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt 1 MarasuH cOnpoTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
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. JleficTBMe MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue sBieHUs 2JIEKTPOMarHUTHOM MHTYKIIUH.
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N



23. OnbiTel Dapajes.

24. 3aBUCUMOCTD HAIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.

25. DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimeol.

OnbIThHI 1O HAOTIOECHUIO SJIEKTPU3ALUU TeJl MHAYKLIHEH U PU COTPUKOCHOBEHUU.

HccnenoBanue qeHCTBUS 3JIEKTPUUECKOIO MOJIS HA MPOBOIHUKU U AUDJICKTPUKH.

COopka u mpoBepKa padOTHI JMEKTPUIECKOH IETH MOCTOSIHHOTO TOKA.

W3mMepenue U peryImpoBaHue CUIIbI TOKA.

W3mepenue U peryanpoBaHue HANPsHKEHUS.

HccnenoBanuie 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS

pe3ucTOpa M HAINPSHKEHUS Ha PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPHUYECKOTO  CONPOTHBIICHUS
NPOBOJHHUKA OT €r0 JJTUHBI, IJIOIIAIH TONIEPEUYHOr0 CEUSHUS K MaTepHraa.

oV kwNPRE

8. IIpoBepka mpaBuiia CIIOKEHUS HAINPSDKEHUN IIPU IIOCJIEIOBATEIBHOM COCIMHEHUU
JBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Ui CUJIBI TOKA IIPYU NapalIeIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UYLLIEr0 YEPE3 PEIUCTOP.

11. OnpeneneHyne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha pE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HAIpPsHKCHUS

Ha HEW.

13. Onpenenenne KI1/] narpeBarensi.

14. MccnenoBaHre MarHUTHOIO B3aUMOZECHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. 3yyeHre MarHuTHOrO IOJIsI IOCTOSIHHBIX MarHUTOB IpU HUX OOBEIWHEHUU U

pa3ieIeHUH.

16. MccnenoBanue JENCTBUSA SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OneIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBHS KaTyIIKU ¢ TOKOM U

Mar"ura oT CHJIbl TOKa M HaIIPABJICHUS TOKA B KaTYIIKE.

18. M3yueHne neicTBHSI MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHrpoBaHue U U3ydeHue paboThl AIEKTPOABUTATEINS.

20. N3smepenne KI1/] anexTpoaBurarenbHOM YCTAaHOBKH.

21. OnbITEl N0 MCCIEAOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBAaHUE

VU3MECHEHUN 3HAYEHUs U HAIlIPaBJICHUS UHIYKIIMOHHOTO TOKA.
9 KUIACC
Pa3pnen 8. Mexanu4yeckue siBJICHUs.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO [JBIKEHHs. PaBHOMepHOE IpsMOIMHENHOE nABMXKeHHE. HepaBHOMepHOE
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MTHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMonuHeiiHoe aprkeHne. CBo6oHoe nagenue. OnbIThl
lNanunes.

PaBHOMepHOE ABWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHnun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUS CKOJIbKEHUs, Cuila TPEHHS
IIOKOS1, APYTHE BUBI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenune 1uaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTe. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIun

u pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprus TCjia, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4ecKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUU IBMXKEHMS OJHOTO M TOTO K€ Te€Jla OTHOCUTEIIBHO
Pa3HBIX TEJl OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaGmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENBHO KaOMHETa (PU3UKH.
3aBUCUMOCTh YCKOPEHHMS T€JIa OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmroneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAEUCTBUH TEIL.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIPYTOM B3aUMOJAECHCTBUU.

13. CoxpaHeHre UMIYJIbca Py a0COIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEPIUU pU CBOOOJHOM MaICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTHH MPH JIBUKEHUU TeJla MO/ IeUCTBUEM NPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoncTtpyupoBaHue TpakTa I pa3srOHAa M JaIbHEHIIETO PaBHOMEPHOIO JBHKCHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHHs IapHUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tejla NpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTes3bl: €CIM TPU PABHOYCKOPEHHOM [BIKEHHH O0e3 HaudaibHOU
CKOPOCTH IIyTH OTHOCSTCS KakK psJI HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenne kKodpPuIMeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBI.



9. Ompenenenue pabOThl CHJIBI TPEeHHs MpPU PABHOMEPHOM JBIJKEHUU Tella I10
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH MOABEME TIpy3a C HCIOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJBUYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckne KoJje0aHUS U BOJHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMImTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue Koie0aHuit Te MO JEHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. HaGmoaenue xosie0aHuii rpy3a HA HUTH U Ha MIPY>KUHE.

3. HalGnronenue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U ONEPEUYHBIX BOJIH (Ha MOJEINN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue 4acToThl U Ieproia KoiaeOaHU MaTeMaTHYeCKOro MasgTHHKA.
2. OmpezneneHue 4acTOThI U MEPHOJA KOJICOaHUI MTPYKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH MEpHoOa KoieOaHUI MOJABELMIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. HccrnenoBaHue 3aBHCUMOCTH IEPHO/A KOJEOAHUH MPYKUHHOTO MAasATHHUKA OT MAacChl
rpysa.
5. IlpoBepka HEe3aBUCHUMOCTH IepHojAa KoJIeOaHUH TIpy3a, MOABELICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JE€MOHCTPUPYIOLIME 3aBUCHUMOCTh IE€pHOJa KOJEOAHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
ONEKTPOMarHUTHOE NOJIE. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBAa 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKkTpoMarHuTHbIX BOJH. Vcronb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupona ceera. CKkopocTh cBeTa. BolHOBEIE CBOCTBA CBETA.
Hemoncmpayuu.
1. CaolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. V3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.
Pasznea 11. CBeToBLI€e IBJICHHUS.
JlyueBas monenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeTa. I1oHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHNE OJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX.



Jlunza. Xox nydeir B numH3e. Omntmueckas cuctema ¢oToammapara, MUKPOCKONa |
Tesneckona. I'na3 kak onTudeckas cucteMa. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©END VA WN R

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Tpenomiienue cBera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOuparomeit Junse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.

. IIpunuun neiictBus oroannapara, MUKpOCKOIIA U TEJIECKOIIA.

10 Mopens riasa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. Ilomydenue Oeoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.

1.
2.
3.

Nowuvs

HccnenoBanue 3aBUCMOCTH yIJia OTPAKEHHsI CBETOBOTO JIyuya OT yrijia MajaeHusl.
W3ydeHne xapakTepuCcTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTjla MPeOMIICHUs] CBETOBOTO JIyda OT yIJia MaJeHus Ha
TPaHUIIE «BO3TYX—CTEKIION.

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne (OKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OMNBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnpITHl MO BOCHPUATHIO 1IBETAa MPEIMETOB NpU WX HAOIIOACHHM Yepe3 IIBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
NoTJIoNIeHne cBeTa aToMoM. KBaHThI. JInHeluaThie CIIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas momens aromHoro sigpa. M3otomsl. PaamoaktuBHbIE TpeBpainenus. Ilepuop
IoJIypacnazaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX saep. CBsa3p macchl M dHepruu. Peaknum cuHTe3a W JeneHus saep. Mcrounukn
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpavyuu.
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CrHieKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmoienue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHU3UPYIOIUX U3TYyYESHUH.

. Perucrpanus n3mydeHus NpupoIHbIX MUHEPAIOB U IPOAYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1.

Ha6J'IIOI[eHI/Ie CIIOIITHBIX M TUHEHIATHIX CIICKTPOB U3JTYUCHUA.



2. HccnenoBanue TPEKOB: HM3MEpPEHUE SHEPIMM YaCcTUIIBI 1O TOPMO3HOMY IMyTH (TIO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH MJi1 CUCTeMaTu3aluu U
0000111eHUsT IPEAMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUHU
BCET0 Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydyeHHUH JAHHOTO MOZYJS PpEANU3YHOTCS M CUCTEMAaTU3UPYIOTCS  BHJIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX o0OecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
MeTanpeIMETHBIX IUTAHUPYEMBIX pe3yJIbTaToB o0y4eHus, dopmupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHUE HAy4HbIX METOJOB MCCIEIOBAHUs SIBJICHUU
OPUPOAbl U TEXHHUKHU, OBJIAJICHUE YMEHUAMU OOBICHATH (DU3HUECKUE SIBICHUSA, NPUMEHSSA
[IOJIyUYEHHBIE 3HAHUS, PELIATh 337a4l, B TOM YHCJIE€ KAYECTBEHHBIE U SKCIIEPUMEHTAIIBHBIE.

[IpuHIMIINAIBHO AEATEIbHOCTHBIA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
4TO 00yYaIOLIUECs BBHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHATH (PU3UUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI UCCIENOBAaHHUS (PU3UYECKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAayYHBIE OCHOBBI HambOoJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HalpuMep, MPAKTHYECKOTO0 HCIOJIb30BaHMS PA3JIMUHBIX HCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHA MIPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyeHne QUMK Ha YpPOBHE OCHOBHOrO 00IIEro oOpa3oBaHMs HANpaBiIeHO Ha
JOCTH)KEHUE JIMUHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

B pesynbrate wusyueHus GU3MKM Ha YPOBHE OCHOBHOIO o0O0mero oOpa3oBaHusi y
obyyaromierocs OyayT chOpMUPOBaHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHI B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

® — MpOsBIEHHE UHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHMIO POCCHHMCKOH (hruznyeckoi
HayKU;
® — [[EHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB,;

e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

® — TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXIECHHUU OOIIECTBEHHO3HAYMMBIXH ITUYECKUX
po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKY;

® — OCO3HaHWE BAXXHOCTH MOPAIbHO--3THYECKHUX MPUHIIUIIOB B I€SITEIBHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

® — BOCIPHUATHE ICTETUYECKUX KadyeCTB (PU3MUecKOd HayKH: €€ TapMOHUYHOTO TMOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHHE LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHU TEXHOJIOTHM, BAXKHEUIIEN COCTABIIIOLIEN KYJIbTYPHI;

® — pa3BUTHE HayYHOU JHOO03HATEITHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM JACSITEIIBHOCTH;



e 5) popmupoBaHus KyJIbTYPHI 310POBbSI M IMOLMOHAIBHOTO 0JIATONIOTYYHSI:

® — OCO3HAHHWE I[IEHHOCTH 0e30MmacHOro oOpasza >XU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TIpaBWUJ O€30IaCHOTrO TOBEACHUS Ha TPAHCIOpPTE, Ha Joporax, ¢
ANEKTPUYECKUM U TETJIOBBIM 00OPYIOBAaHUEM B JIOMAITHUX YCIOBHSIX;

e — chopmupoBaHHOCTH HaBbIKA pedIieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e IIpaBa y Ipyroro 4eyioBeKa;

e 6) TPYyA0BOI0 BOCIIMTAHMSA:

® — aKTHBHOE y4acCTHE B PEIICHUM MPAKTUYECKHX 3a7ad (B paMKax ceMbd, 00pa3oBaTeIbHOM
OpraHm3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJbHOW HAaIpPaBIEHHOCTH,
TpeOyIOIINX B TOM YHCIe U GU3NYECKUX 3HAHMUIA;

® — HMHTEpeC K MPaKTUYECKOMY M3y4eHUIO podeccuii, CBI3aHHBIX C PU3UKOM;

e 7)3KOJIOrHYeCKOr0 BOCIIUTAHUS

e — OpHEHTalUsd Ha TMpPUMEHEHHE (QU3NYECKUX 3HAHUM A pelleHus 3anad B 00JacTH
OKpY’Karollel cpebl, MIAHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOXHBIX IMOCIEACTBHIA
TUIS OKPYXKAIOIIeH Cpebl;

® — OCO3HAaHHME INI0OATBFHOTO XapaKTepa YKOJOTUYECKUX MPOOJIeM U MyTel UX PeleHus;

e 8) ajanTanuu K M3MEHAIOIUMCS YCJIOBUSIM COLMATbHONM M PUPOJAHOM Cpeabl:

¢ — MOTpPeOHOCTh BO B3aMMOACHCTBHM TMpPHU BBIMOJTHEHUH HWCCIEIOBAaHUI U TMPOEKTOB
(bu3nyecKoil HaMPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATeIbHOCTb;

¢ — nmoTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM 4Yucie (HOpMyIupoOBaTh HIIEH,
MIOHSTHS, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

e — Oco3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

® — [JJAaHHPOBAHHUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA,

® — CTPEMJICHHE aHAJIU3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

® — OIICHKAa CBOUX JEMCTBUI C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO CpPEIy, BO3MOKHBIX
rI100aMbHBIX TOCTEICTBUN.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOEHMsSI MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanust y oOyuatomierocs OyayT cGhOpMHUpPOBaHBI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIIME T[103HAaBaTeIbHbIE YHHMBEpCAJIbHbIE Yy4yeOHble JEHCTBHUS, KOMMYHUKAaTHBHBIE
YHHUBEpCalbHbIC yUeOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAJIbHBIE yueOHbIE ACHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBble JJoruueckne aeicTBus:

® BBIBIATH U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUH);

® YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS TSI 0000IICHUS
Y CPaBHEHUS,

® BBIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBAEMbIX (aKTaX, JaHHBIX H
HAOIIOIEHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

® BBIABIATH NMPUYUHHO--CICACTBEHHBIE CBS3W NPU U3YUYEHUU (UBUYECKUX SIBICHUU U
MPOLECCOB, JENaTh BBIBOABI C MCIIOJIB30BAHUEM JEAYKTUBHBIX M WHIYKTUBHBIX
yMOSaKHIOquHﬁ, BbBIIBHUTATh T'HITOTE3bI O B3AUMOCBA3AX (1)I/ISI/I‘IGCKI/IX BCJINYHH,



CaMOCTOSITENIFHO ~ BBIOMpATh crocod pemieHus y4deOHOW  (u3MUeckoil 3amaun
(cpaBHEHHE HECKOJBKHUX BapHUaHTOB peUICHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C
Y4ETOM CaMOCTOSITEJIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebCcKHe eiCTBHUA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKIUII HHCTPYMEHT TIO3HAHHS,

NPOBOIUTh TI0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIIOKHBIN
(bU3HYECKUI IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PHU3UIECKOTO SBICHUS;
OILICHUBATh HA MPHUMEHUMOCTh U JIOCTOBEPHOCTh MH(MOPMAIIHIO, TIOJTYYCHHYIO B XOJIE
WCCJICTIOBAHMSI MITU KCTIICPUMEHTA;

CaMOCTOSITENILHO ~ (OpMYyITUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
pOBEAEHHOTO HAOIIOAEHUS, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3sBUTHE (PU3NIECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATh TPE/IIONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX M KOHTEKCTaX.

PatGora ¢ undopmaunmeii:

MPUMEHSATH PA3JIMYHBIE METO/bl, HHCTPYMEHTBhI M 3alpOoChl MPU TOUCKE U OTOOpE
uH(pOpMaLIMU WIN JaHHBIX ¢ Y4ETOM IMPeAoKeHHOM yueOHoM (hru3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(GOPMAIIUIO PAa3TMUHBIX
BUJIOB U (hOpM Ipe/IcTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GopMy MpeacTaBieHus HHpopMmanuu u
WJUTFOCTPUPOBATh PEIIaeMble 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu, HHOU
rpaduKoii 1 UX KOMOWMHAIIHSIMH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

B XOJie OOCYXACHHS Y4eOHOTO Marepuayia, pe3yabTaToB JaO0OPATOPHBIX padoT U
MPOCKTOB 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TEMbI U BBICKA3bIBATh UJICH,
HaIlCJICHHBIC Ha PEIICHUE 3a/1a4H | MOJIep)KaHue 0J1aroKeaTeIbHOCTH OOIICHHS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JPYrUX YYaCTHUKOB JIMAJIOTA,
OOHapY)KUBATh Pa3INYKE U CXOJICTBO TO3HIIUH;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

HY6J'II/I‘-IHO HpeI[CTaBHSITI) pe3y.]'II)TaTI)I BBIITOJIHCHHOT O (1)H3I/I‘-ICCKOFO OIIbITA
(9KCTIEpUMEHTA, UCCIIEIOBaHUS, IPOEKTA);

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYAJIbHOM pabOTHI
MIPU PEIICHUH KOHKPETHON (PU3NYECKON MPOOIEMBI;

NPUHUMATh 1€ COBMECTHOW [1€ATEIbHOCTH, OPraHW30BHIBATh JACUCTBUA MO €&
JOCTHIKEHUIO: PaCHpPEeNeNiaTh POJid, 00CYXIaTh MPOIECCH U PEe3yNbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;

BBHITMIOJHATh CBOKO YacTh PalOOTHI, JAOCTUTas KaueCTBEHHOTO pe3yibTara MO CBOEMY
HaHpaBJ’IeHI/IIO u KOOpI[I/IHI/Ip}If[ CBOH HeﬁCTBHﬂ C )IpyrI/IMI/I YJICHaMH KOMaH/bI,
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMUNA TPOAYKT 1O KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM yYACTHUKAMH B3aMMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusaunus:

BBISBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUIX, TPEOYIOIIMX Ui peIICHHs
bu3nyecKuX 3HaAHMIA;



OpUEHTUPOBATbCSA B PA3IMYHBIX NOAXOAAX NPUHATUSA pELIeHUH (MHIMBUIYaJIbHOE,
MPUHITHE PELIEHUs B TPYIIE, MPUHATHE PELICHUH IPYIIIOi);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pelleHUs (U3NYECKON 3alayd WU IJIaHa
UCCJIEIOBAHMSI C YYETOM HUMEIOUIMXCS PECypCoOB U COOCTBEHHBIX BO3MO>KHOCTEH,
apryMEHTUpPOBATh IIPEIaracMble BAPUAHTHI PEILICHU;

Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYaLlUH U IIpeJIaraTh IjiaH €€ U3MEHEHNU,

OOBSICHAT IPUYMHBI JTOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJbTaTOB JAEATENbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTbh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUS (HU3NUYECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO APYroro 4ejaoBeKa B XOJI€ CIOpa WIM JAUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY NpU pEUICHWH (GHU3UYECKUX 3aJad WM B
YTBEPKJICHUSIX HA HAY4YHBIE TEMBI M TAKOE K€ IIPABO APYIOro.

INPEJIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenuss B 7 KJjacce IpeIMETHbIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

UCTIOJIB30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBIICHHs, HaOIIOICHNUE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CAUHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHSI BellecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMUeCKOoe
JIBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  IMPSMOJIMHEHHOE),  TPACKTOPHS,
paBHOJEHCTBYIOmAsE cuia, aedopmarust (ympyras, IUIacTUYecKasi), HEBECOMOCTb,
COOOLIAOIIUECS COCYIbI;

pasznuuath siBieHus (Iud@y3us, TeII0BOE IBUKEHNUE YaCTUIl BEIIECTBA, PABHOMEPHOE
NIBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPIMs, B3aHMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TN C 3aKPEerIEHHOW OChIO BpalleHMs, Tepeaada JaBICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH H Ta3aMH, aTMOC(HEPHOE JaBJICHUE, ITIABAaHUE Tell, TIPEBPAICHUS
MEXaHHYECKOM SHEPTHUHN) TI0 OIMMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OITBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrto3HaBaTh MPOSIBIICHUE N3YYCHHBIX (DM3MUYECKUX SBIICHUH B OKPY)KAIOIIEM MHpE, B
TOM uucie (pU3UYEecCKHe SIBICHUS B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B XKMUBOW W HEXUBOW MpUpPOJE, ACHCTBHE CHIIBI TPEHHS B MPHPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOTrOo JaBICHHWS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pBIYard B TEJ€ YeIOBEKa, MPH 3TOM TEPEBOTUTHh NMPAKTUUECKYIO 337ady B Y4EOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTIHCHIBATh M3YYCHHBIC CBOMCTBA Tel M (pU3MUYECKUE SBICHUS, UCTIONB3Ys (PU3UIECKUE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTh, CHJIa VYIPYrOCTH, CUJa TSDKECTH, BeC Tela, CWiIa TPEHUS, JaBlICHUE
(TBépmOrO TeENa, KUAKOCTH, Ta3a), BBHITAIKMBAIONIAs CWJIA, MEXaHWYecKas padora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQHIMEHT TMOJe3HOTO JCWCTBUS
MEXaHM3MOB, KUHETUYECKasl W MOTEHIIUAIbHAsl DHEPTUs), IPU OMHCAHUU TMPABUIBHO



TPAaKTOBaTh (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEJIUYMH, MX 0003HAYCHUS U €AMHULIBI
(¢U3NUEeCKUX BEIMYMH, HAXOOUTH (POPMYIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUUECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH Tpa(UKH H3YYEHHBIX 3aBHCHUMOCTEH
(bU3nMUeCKUX BEINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
IpaBUia CIOXKEHUs CUJ (BAOJIb OAHOM mpsAMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECUS pbluara (0J0Ka), «30JI0TO€ MPAaBUIO» MEXaHUKH,
3aKOH COXpaHEHMsI MEXaHMYECKOH SHepruu, IpU OSTOM JaBaTb CJIOBECHYIO
(GOopMyNIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyallul MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABJIATh NPUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTh OObsICHEHHE U3 1—2 JOrMYecKuX LIaroB ¢ ONOpPOH Ha
1-2 wu3yueHHBIX CBOiicTBa (U3MYECKUX SABICHUN, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pematb pacuéTHble 3agayd B 1—-2 1eHCTBHA, HWCHOIB3Ysd 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE AaHalW3a YCJIOBHSA 3a/laud
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATh (U3NYECKHUE BEIMYMHBI B (HOPMYJIBI U
IPOBOJUTH Pacy€Tbl, HAXOAUTh CIIPABOYHbBIC JAHHbIC, HEOOXOAUMBIE AJISI pEIICHUs
3aJa4, OLEHUBATh PEATMCTUIHOCTD MOJYYSHHOU (PU3NUIECKON BEITMUHUHEI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (HU3HUYECKHX
METOJI0OB, B OINMCAHUM MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE
(runortesy), pas3idyaTb U HHTEPIPETHUPOBATH IOJYUEHHBIM pe3ynbTaT, HaXOJIUTh
OLIMOKH B XOJI€ OIIbITA, JIe1aTh BBIBO/BI 110 €I0 PE3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Tes:  (OPMYIMPOBATH IPOBEPSIEMble NPEANON0KEHUs, COOUPAaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIUCHIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MACChl Tesla, 00bEMa, CUIIbI U
TEMIEPATYpPbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOoKa3aHusi TPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH U3MEPEHUI;
IIPOBOAMTH HCCIIEOBAHHE 3aBUCHUMOCTH OIHOW (PM3MYECKOM BETUYMHBI OT JIPYrod c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
T€la OT BPEMEHM JIBUKEHUS TeEJla, CHUJIBI TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIBl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHMSI TeJ, CHJIbl YIPYTOCTH OT YIJIWMHEHHs MPY>KUHBI, BbITAJKUBAIOIIEH
CHIbl OT OO0BEMa MOrpyKEHHOM 4YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tesa, OT TIIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH TJaBaHUS TeJd, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCJEOBaHUS, COOMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHUs, cleaysl NPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpaduKoB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHMSI;

NPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs (PU3MUECKHX BEIMUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWJIA TPEHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/AYyXa,
BbITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIas Ha MOTPYKEHHOE B KHUJAKOCTh TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys MPesIOKEHHON
MHCTPYKILIMU: TIPU BHIMOJIHEHUHN U3MEPEHHUI cOOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISTH 3HAUEHUE NICKOMOM BEJIMUMHBL



coOioaTh TMpaBWJa TEXHUKH Oe30MacHOCTH IMpu pabore ¢ 1abopaTOPHBIM
0o0opyoBaHUEM;

yKa3plBaTh IPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phbluar, NOJBUKHBIN U
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapakTepu3oBaTh IPUHLUIBI JAECHCTBHS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIOIIPOBO/A, TUAPABIMYECKUM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCHONb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJIECHUM M HEOOXOIUMbIE
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAX) HPAKTUYECKOTro
UCTIOJIb30BaHUST (PM3MUECKUMX 3HAHUM B TIOBCEAHEBHOM KHU3HH Ui OOecredeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU W TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEACHUS B
OKpYKalollleu cpee;

OCYILECTBIIAATh OTOOP HMCTOYHUKOB HMH(popmaiuu B MHTepHETe B COOTBETCTBUHM C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIACISATH WH(POPMAIIHIO, KOTOPAst SBISIETCS TPOTHBOPEUUBON
WJI MOKET OBITh HEIOCTOBEPHOI;

UCTIOJIB30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
(U3NYECKOT0 COJEp)KaHUsS, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MUCbMEHHbIC M YCTHbIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4eckoro coaepkaHusi, B TOM 4HUCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX UCCIIEIOBAaHUM, IPU 3TOM
IrpPaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NTPE3EHTALUEM;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIEIOBAHUM paclpenessTh 00S3aHHOCTH B
IPyNIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NEeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILINX.

K xoHuy oOyuenust B 8 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSl YMEHUI:

HCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIEeCTBA, KPUCTAIUIMYECKHEe M aMOp(HBIE Tena,
HACBHIIIECHHBI ¥ HEHACBIILICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, IIEKTPUUECKOE
10JI€, NMPOBOJHUKUA W AUIEKTPUKHU, MOCTOSIHHBIN JJIEKTPUYECKUN TOK, MarHUTHOE
T0JIE;

paznuyaTh SIBJICHUS (TEIUIOBOE paCUIMPEHHE U C)KaThe, Terulonepenaya, TEIIoBOE
paBHOBECHE, CMAYMBAHHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHJICHCALU,
TIJIABJICHHUE, KPUCTAJUTU3ALMS (oTBepaeBaHue), KHUIIEHUE, TerIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, HM3IY4YEHHUE), DJICKTPU3AlMs TeJ, B3aUMOCHCTBHE
3apsaa0B, JACHUCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJIECHCTBUE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHas



UHAYKIUSA) 1O ONHCAHUI0 MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBJIECHUIM B OKPY)KAIOLIEM MHpE, B
TOM YHCIIC (bH3I/IquKI/IC ABJICHUSA B TIHPUPOJAC: IMMOBCPXHOCTHOC HATAXKCHUC U
KallWUISIpHbIE ABJICHUS B HPUPOZAE, KPUCTAUIBI B mpupoze, uzinydenue CoiHia,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, DIEKTPUYECTBO JKUBBIX OpPraHHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJIICOB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emiie, MOJSIPHOE CHUSIHUE, IIPU 9TOM MEPEBOAUTH MPAKTUUYECKYIO 33]auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIIOEMKOCTD BCIICCTBA, YACJIbHAad TCIUIOTA IUIABJICHUA, YACIbHAA  TCIJIOTA
napooOpa3oBaHus, yJAEIbHAs TEIUIOTa CrOPaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JIeMCTBUS TEIUIOBOW MAIMHBI, OTHOCHUTEJIbHAS BIAXKHOCTb BO31yXa, JIEKTPUYECKUH
3apsil, CHUJa TOKa, OJJIEKTPUUYECKOE HalpsHKEHUE, CONPOTUBIICHHWE IPOBOIHMKA,
yIIeIbHOE COMPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUYECKOTO TOKA), PH
OMMCaHUM TIPaBUJIbHO TPAKTOBATbH (1)H3HHCCKHﬁ CMBICJI HCIHOJB3YEMBIX BCJIWYMH,
0003HaueHMsI ¥ eUHUIBI (U3NUECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBSA3bIBAIOINE
JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTHh TIpaduku
HN3YUCHHBIX 3aBHCHMOCTEH (bH3I/I‘-I€CKHX BCJINYMH,

XapakTepu3oBaTb CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
OCHOBHBIC ITOJIOKCHUA MOJIGKy.H?IpHO--KI/IHGTI/I‘-IGCKOI\/JI TECOpHUU CTPOCHUA BCIICCTBA,
OPUHLMII CYNEPHO3UIMM TMOoJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiza, 3akoH Oma s yyacTka uenu, 3akoH JDxoyms—JIeHna, 3aKoH cOXpaHEHUus
SHEpPruy, NMpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3aIMCHIBaTh €ro
MaTCMAaTUYCCKOC BBIPAKCHUC,

OOBSICHATh (pU3MUYECKHE MPOLIECCHl U CBOWCTBA TeJ, B TOM YHUCIE U B KOHTEKCTE
CI/ITyaIII/II\/’I MMPAKTUKO-OPUECHTUPOBAHHOT'O XapaxkTepa: BBISIBJIATD
MNPUYIUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTH 00biIcHeEHHE U3 1—2 JOTHYECKHUX IIaroB C
oropoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemath pacuéTHble 3aayd B 2-3 JeHCTBHSA, HUCHOIb3ysd 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aIMCbIBATh KPAaTKOEC YCJIOBHUC, BBIABJIATH HECAOCTATOK OAHHBIX JJIA PCIICHUA 3aaadvu,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE IS €€ PeleHUs, TPOBOIUTh PAacUEThl U
CpaBHUBATh MOJIyUEHHOE 3HaUeHHe (PU3NUECKON BETMUHHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh IpOOJEMbI, KOTOpPbIE MOMKHO pEIIUTh MpU TMOMOIIK (PUINYECKUX
METO/I0OB,  MCIIONB3ys  ONMCAaHHE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
MMPCAIIOJIOXKECHNUEC, OLCHHUBATH IIPABUJIBHOCTL IOPSAJAKa IPOBCACHUA HCCICIOBAHUS,
J€JIaTh BBIBObI,

IIPOBOAMTH OMNBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (KamWUISIPHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3JyXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HArPEBaHMsI MPU U3ITYUYEHUH OT I[BETA
U3Iydaome (moriomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIICPATYPbl KUIAKOCTH W ILIOIIAaAN eé IIOBEPXHOCTHU, OJICKTpU3alusd TEI U
B3aHMOHeﬁCTBHe OJICKTPUYCCKUX 3apsAa0B, BSaHMOJIeﬁCTBI/Ie IIOCTOSAHHBIX MAar"HuTOB,



BU3YaJIN3allUsl MAarHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, JIEMCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh TMPOBEPSEMBIEC MPEANOI0KEHUsA, COOUPATh
YCTAHOBKY M3 IPEUIOKEHHOI'O0  00OpyJOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GopMynHpOBaTh BHIBOBI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXHOCTH BO3/1YyXa,
CHJIBI TOKA, HANpPSUKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IPUOOPOB U JIAaTYMKOB
(¢u3nUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMYUHBI OT JPYroul C
UCIIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIICHHS MPOBOAHUKA OT
€ro JJIMHBI, IJIOLAJN MONEPEYHOI0 CEUEHHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYIIETO YE€PE3 MIPOBOJHUK, OT HANPSKEHUS Ha IIPOBOJIHUKE,
UCCJIEJOBAaHKUE II0CJIEI0BATEIbHOTO W IApaJUIEIbHOTO COECJUHEHUM IPOBOJIHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY M BBINOJHATH M3MEPEHMs, CIeays
IPEJI0KEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3y/bTaThl NOJYYEHHOM 3aBUCUMOCTH B BUJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3UUECKUX BEIMUYUH (yIesbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys
IPEI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOioaTh TpaBWJa TEXHUKH 0e30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € OHNOpPOH Ha MX ONucCaHMs (B TOM YHCIE: CHCTeMa OTOIUICHHUS JJOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMII€pMETP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEpPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABUIaTeNb
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKHUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEocTaT), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NapauIeIbHBIM COCIUHEHUEM
HJIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LeTeH;
IOPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMI0 O TMpHUMEpax) MPAKTUYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUH B TOBCEJIHEBHOW KM3HM A oOecredeHus
0e30macHOCTH NpHU OOpalleHuH C OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIIOIGHHUS HOPM OKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleu cpere;

OCYIIECTBIIAITh TMOUCK HHpopManuu ¢usnueckoro coaepxanuss B HHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUH M NYTEM CpPaBHEHHUS JOIOJIHUTEIBHBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBITIOJTHEHUH y4eOHBIX 3aJJaHUi Hay4yHO--TIONYJISIPHYIO JIUTEPATYPY
(bu3NYECKOro CcoJepKaHus, CIPAaBOUYHbIE MaTepuasbl, pecypchl cetu HHTepHer,



BJIa/IeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAILUN U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE IHCHMEHHBIE U KpaTKHE YCTHbIE cooOuIeHus, 00001mas
WH(OPMAIIMIO U3 HECKOJIBKUX HCTOYHHKOB (PM3UYECKOTO COACPIKAHHS, B TOM YHCIIE
nyOJIMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOEKTHOW WM  HCCIIENOBATEIhCKOMN
JIeATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh U3YYECHHBIM MOHATUIHBIA anmapar
Kypca (hU3UKH, COMTPOBOXK/IATh BEICTYIUICHUE TTPE3CHTAIINECH;

IpPU BBIIOJHEHUH Y4YEOHBIX MIPOEKTOB M HCCIEA0BaHUN (U3UUYECKUX IPOILIECCOB
pacrpeaensaTh 00sS3aHHOCTH B TPYIMIE B COOTBETCTBUU C IMOCTABICHHBIMU 33J[a4aMU,
CIEAUTh 3a BBINOJHEHUEM IUIAHA JEHCTBUM W KOPPEKTUPOBATH €ro, aJcKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJIaJ B  JEATENHOCTb  TIPYIIBL,  BBICTpAaUBaTh
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, TPOSBIISAA TOTOBHOCTD pa3peliaTh KOH(IJIUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCuéTa, MaTepualbHas TOYKa, TPAEKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIAOro Teja, paBHOBECHE,
MeXaHWYeCKne KoneOaHus ©  BOJHBI, 3BYK, HWHOQPa3BYK ©  yJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl HUCITyCKaHWsl M IOIVIOIIEeHUus, anbda-, Oera- U ramma-
U3JIy4€HUs, U30TOIBL, SZEpHAs DHEPreTHKA;

pasinyarh sBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPsIMOIMHEHHOE ABM)KEHHE, CBOOOIHOE MaJJeHUE TeJl, PABHOMEPHOE
JBUKEHHE [0 OKPYKHOCTH, B3aUMOJCIHCTBHE TeJl, PEAKTUBHOE JBUXKECHHE,
Kose0aTeIbHOE JBMKEHUE (3aTyXarolle M BBIHYXKAEHHbIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE PACIHPOCTPaHEHHUE,
OTpaXCHHE U MPEIOMIIEHUE CBETA, [I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOro CHEKTpa WU3JIy4EHUs)
[0 ONUCAaHUIO UX XApPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINUX
JaHHOE (pr3nUecKoe SIBIEHUE;

pacrio3HaBaTh NMPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXarolieM Mupe (B
TOM 4Hcie (U3HUECKUE SBIICHUS B IPUPOJIE: MPUINBBI U OTJIUBBI, JBH)KEHUE IJIAHET
ConHeyHOM cucTeMBbl, pEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCTIPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LBETa TEll,
ONTHYECKHE SBJICHUSA B  IpUpOjAE, OuoJorMuecKkoe JeiicTBUEe  BUAMMOTIO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HW3JIY4YE€HUH, €CTECTBEHHBIN paJuOaKTUBHBIN
(GOoH, KOCMHYECKHME JIy4d, paJAHMOAKTUBHOE MW3JIyY€HHUE TPUPOIHBIX MHUHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYyYeHUIH HAa OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOINUTH
NPaKTUYECKYIO 33aJady B Yy4eOHYIO, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
bu3nUecKuX SBICHUIA;

OIKCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSss U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHHUE, MepeMelleHne, MyTh, YIIoBas CKOPOCTb, CHJa TPEHUs, CHUJA YINPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHHsI, BEC Tesa, UMIYJIbC Tejla, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOILIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOIHITOTO



HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIAJIbHAS SHEPTUS CHKAaTOM MPYKUHbBI, KHHETHYECKas
DHEprus, MOJHAasg MEXaHWYeCKas HSHEeprus, MEepuoJl M YacToTa KojeOaHu#, IUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTeNlb MPEIOMIICHUS
Cpelipl), MPH OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICI HCHOIb3YEMbBIX
BEJIMYMH, O0O3HAUEHUS M €JUHUIBI (U3NYECKUX BEIUYHUH, HAXOIUTH (POPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIWYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepU30BaTh CBOICTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI PHEPrHH, 3aKOH BCEMHUPHOIO TITOTEHUSI, MPUHIUI CYNEPHO3ULUN CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akonbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYIIbCa,
3aKOHBI OTPAKEHUS M MPEJOMJICHHS CBETA, 3aKOHBl COXPAaHEHHS 3apsa0BOTO U
MaccoBOrO0 4YHCEI TpU SACPHBIX peaKUusX, INpU OTOM JaBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3alIUCHIBATh €M0 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluli  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHUH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3aja4uM (OMUPAIOLIUEC Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Ys
3aKOHBI W (OPMYIIBIL, CBSI3bIBAfOIIUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIIN3a
YCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONINE WU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIC I PEIICHUs,
IOPOBOIUTH PACYETBl M  OICHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBIL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pEIIUTh NpPU TMOMONIM (PU3UIECKUX
METOJIOB,  MCIIOJNb3ysd  ONUCAaHWE  MCCIENOBAaHUS,  BBLICHATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OILICHUBATh MPAaBUWJIBHOCTh TMOPSAKA MPOBEICHHS HCCIEAOBAHUSA,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOCHUN U OIBITOB;

IPOBOJUTH OMBITHI IO HAOMIOJCHUIO (PU3MUECKUX SBICHUN WIH (PU3NYECKHX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuo/ia KojebaHuil MPyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYAbl MAJIbIX KOJI€OaHUH, MPSIMOJIMHEHHOE paclipoCTpaHEeHHE
CBETa, pPa3lio’KeHHe OeJIoro cBeTa B CHEKTpP, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 M30BITOUHOrO Habopa 000PyA0BaHUS, OMMCHIBATH X0 OMbITa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss cpenHee
3HaYeHHe u3MepseMoi BeNUYMHBI ((OKYCHOE paccTOsHHUEe COOUpAIOLIel JIHMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSMBIX HM3MEPEHHH (3aBHUCUMOCTh MyTH OT BPEMEHH TMPH PaBHOYCKOPECHHOM
JIBUKEHUM 0e3 HaualbHOW CKOpPOCTH, TMepuoja KojiedaHH MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaXEHUS CBETa OT yrja HaJeHus u
yriia MpesoMIICHHUs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENHLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH



(Gu3n4ecKknx BEIUYMH B BHJIE TAOIUI U rpadUKOB, AeIaTh BBIBOJIBI [0 pPe3yIbTaTaM
UCCIIEJOBAHMSI,
® [IPOBOJUTb KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYMH (CpelHsAs CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHE CBOOOIHOTO A CHHUS,
KECTKOCTh NPYKUHBI, KOXPPULUUEHT TPEeHHsI CKOJBKEHUS, MeXaHHueckass padora u
MOIIHOCTb, 4YacToTa M MepHoA KojleOaHMH MaTeMaTHMYecKOro MU IPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEHU, CIenysl NPEeIIOKEHHON MHCTPYKLMH, BBIUNCIIATh 3HAYCHHE BEIUYHMHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE pE3yJIbTaThl € Y4E€TOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;
e coOmozaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;
® pa3InYaTh OCHOBHBbIE MPHU3HAKU H3YYEHHBIX (U3MYECKUX MOJeNedl: MaTepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYECYHBI HMCTOYHHMK CBETa, JIyd, TOHKAs JIMH3a,
IUTaHETapHasi MOJEIb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;
® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHA W3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OOPON Ha X OMMUCAHU (B TOM YUCIIE: CHUAOMETD, TATUUKHU [1OJIOKEHHUS,
pacCTOsHUS U YCKOPEHMS], PAKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
® CIIOJIB30BATh CXEMbl M CXEMAaTHYHbIE PUCYHKU H3YYEHHBIX TEXHUYECKMX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIICHUU Yy4eOHO--
NPAaKTUYECKUX 3ajlay, ONTUYECKHUE CXEMbI JJIS MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoleil JuH3e;
® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpHUMeEpax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30macHOCTH TpU OOpalleHHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTHYECKOrO TIIOBEACHHS B
OKpYXKarolleu cpee;
® OCYLIECTBISATh MNOWCK HH(popmanuu ¢uznyueckoro coxaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TOMCKOBBIM 3ampoc, HAXOAUTh IYTH OIpeleeHus
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;
® UCMOJb30BAThH MPH BBHINOIHEHUH YYEOHBIX 3aJJaHUI HayYHO--TIONYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;
co3laBaThb COOCTBEHHBbIE IMUCHBMEHHBIE U YCTHbIE COOOIIEHHS HAa OCHOBE HH(pOpMaluu U3
HECKOJIbKUX MCTOYHHUKOB (PU3WYECKOTO COJEpKaHUs, MyOIMYHO MPEICTaBISATh PE3yIbTaThbl
MPOEKTHON WJIM HCCIEIOBAaTeNIbCKON JEsTebHOCTH, MPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapar u3yyaemoro pasjaesna (GU3MKU U COMPOBOXKIATh BHICTYIUICHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIuTOPUN CBEPCTHUKOB.
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Paznen 1.TemyioBble iBJIEHUS
Crpoenue u bubmuoteka [IOK

1.1

CBOMCTBA

7

https://m.edso0.ru/7f418



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce

BEILICCTBA lce
TelLIoBLIe but6mmoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI
1ce
Hroro no pazueny 28
Pa3nen 2.9/iekTpryecKke 1 MATHUTHBIE SIBJIE€HUSA
DJIEKTpUYECKHUe
3apsIbl. bubnmoreka [JOK
2.1 3apsKCHHbBIC 7 1 https://m.edsoo.ru/7f418
Tena U ux 1lce
B3aUMO/CHCTBIE
[TocTostHABIN bubnunorexa LIOK
2.2 INEKTPUYCCKUI 20 1 7 https://m.edsoo.ru/7f418
TOK lce
MarHITHEL bubnunoreka LIOK
2.3 6 1 15 https://m.edsoo.ru/7f418
SIBJICHHS
1ce
DIEKTPOMAarHuTH bubmorexa HOK
2.4 P 4 https://m.edso0.ru/7f418
ast UHAYKLUS
1ce
Htoro no paznemny 37
PesepBHOe Bpems 3
OBUIEE
KOJIMYECTBO
3 145
YACOBIIO 08
ITPOTPAMME
9 KJIACC
KosamnuecTBo yacos JJIeKTPOHHBIE
Ne HaumenoBanue
(uu¢posbIe)
n/ pa3aesioB M TeM Bcer  KouTpoubH IIpakTHyeck
o0pa3oBaTejibHbIE
n NMporpaMMsbI 0 ble padoThI ue padoTsl
pecypchl
Paznen 1.Mexanuveckue siBJeHUsI
MexaHn4eckoe
[RA— bu6mmorexa [IOK
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €T0
4a6
OMHCaHUS
B3anmoneiicteue bubmorexa [JOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a
Tel
4a6
1.3 3aKOHBI 10 3 bubmuoreka [JOK
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COXpaHCHHUSI

https://m.edsoo.ru/7f41a
4a6

Uroro no pazgeny

40

Pa3zgen 2.Mexannueckue KoJe0aHUA U BOJTHBI

51 Mexanuueckue
' KoJieOaHus
59 Mexannueckue

BOJIHBI. 3BYK

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
436

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
436

Pa3zgen 3.2/iekTpoOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBbIE BOJIHbBI

DNeKTpOMaraHuTH
oe 1oJje u bubnuorexa [JOK
31 6 https://m.edsoo.ru/7f41a
3JIEKTPOMAarHuTH
4a6
bI€ BOJIHBI
Hroro no pasneny 6

Pa3znen 4.CBeToBbIe IBJEHHS

3aKOHEBI bu6mmoreka [IOK

4.1 pacrpocTpaHeHH 6 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIMH3EI U bu6mmoreka [IOK

4.2 ONTHYECKHUE 6 https://m.edsoo.ru/7f41a
prOOpbI 4a6
Paznoxenue bu6mmoreka [IOK

4.3 OeJoro cBera B 3 https://m.edsoo.ru/7f41a
CIIEKTP 4a6

Hroro no paszneny 15

Pa3znea 5. KBaHnToBbI€e IBJIeHUSA

Hcnyckanue n bubnnoreka [JOK

51 IIOTJIOIICHUE 4 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CrpocHe bu6mmoreka [IOK

5.2 P 6 https://m.edsoo.ru/7f41a
aTOMHOTO si/Ipa

4a6

SnepHbre bu6mmorexa [IOK

5.3 P 7 1 https://m.edsoo.ru/7f41a
peaxkuuu 426

Hroro no pazneny 17

Paspnen 6.I1oBTOpHUTEILHO-00001IaI01LIHIT MOAY/1b
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IToBTOpEeHue u
00001IeHNE

6.1 coJiepKaHus
Kypca GU3UKHU 32
7-9 knacc

Hroro no pazneny

OBII[EE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

27

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
436



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

		2024-09-19T14:16:41+0300
	МБОУ "Балабаш-Баишевская СОШ"




