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IHOACHUTEJIBHAA 3AITMCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI COCTaBieHa Ha
OCHOBE MOJOXEHUI W TpeOoBaHUM K pe3yabTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOi paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenojaBaHus y4eOHOTO
npeamera «Pu3nkay.

Conepxanue IIPOrpaMMbI 1o ¢u3uke  HampaBleHO Ha ¢dbopmupoBanue
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIONIMXCS W OPraHM3alUI0 W3ydeHHUs (UMK Ha
NEeSITeIbHOCTHOW OcHOBe. B mporpamme mo (u3HMKe YYHUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanu3anuu  TpeboBanuit PI'OC OOO K I[WIaHUPYEMBIM JHUYHOCTHBIM M
METalpeIMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAY4YHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHMUsL.

[IporpamMma mo (u3MKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOro marepuana Mo rojaam
oOydeHus (o Kiaccam), TMpeasaraeT MNPUMEPHYIO T[OCIEI0BaTeIbHOCTh HU3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOIO COJEp)KaHUi U y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma 1o ¢usrke pazpaboTaHa C b0 OKa3aHUs METOJUYECKON MTOMOIIN YIUTEIIO
B CO3aHUU paboyel MPorpaMMBI 10 y4eOHOMY MTPEIMETY.

®du3nKa ABISIETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SIBICHUM, U3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHoMueil u pusndeckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee sCHble O0pas3lbl MPUMEHEHHsS HAay4dHOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa M3 IVIaBHBIX 3aJla4 (U3NYECKOr0 00pa30BaHUs B CTPYKType o0Iero odpa3zoBaHus
COCTOUT B (OPMHMPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTM U HHTEpeca K HayKe Yy
oOyJaromuxcsi.

N3yuyenue ¢u3nku Ha 0a30BOM YpOBHE IIpENAIOJIaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTbD:

Hay4HO OOBSCHSTH SIBIICHUS,

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

MHTEPIPETUPOBATH JAHHBIE M UCIIOJIB30BATh HAyYHBIE JOKA3aTEIbCTBA /IS MIOJIYUYEHMSI BBIBOOB.

[lenn m3ydenus: GU3NKKA HA YPOBHE OCHOBHOTO OOINIETO OOpa3oBaHUs OMpPENETICHBI B

Konuenmun npenonaBanust yuedHoro npeamera «dusnka» B 00pa3oBaTeNIbHBIX OPTaHU3aALUIX

Poccuiickoit ®@eneparyu, peaqM3ylOIIMX OCHOBHbBIE 00IE0Opa3oBaTeNbHbIE MPOTrPaMMBbI,

yTBepkaAEHHON pemeHneM Kosermn MunucrepctBa npocsemieHus Poccuiickoit @enepanuun

(mpotokoi ot 3 nexadpst 2019 r. Ne [1K-4BH).

Henu n3yyeHusi pU3UKHU:
npuoOpeTeHne MHTEepeca M CTpeMJIeHHs OOy4arolMXCsl K HAayYHOMY H3YYEHHUIO IMPHPOJIBL,
pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTE;
pa3BUTHE NIPEICTABICHUN O HAyYHOM METO/I€ MTO3HAHUS U (POPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOLUM SIBIICHUSIM;

(dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3yu4eHUs] OCHOB CTPOCHUS MaTepUU
1 QyHIaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUE TPEICTABICHUNA O POJIM (PU3UKU AJsL Pa3BUTHS IPYIHMX €CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHI;



pa3BUTHE NMPEICTABICHUN O BO3MOXKHBIX cdepax Oymaymiei npodeccHoHanbHON IesTeNTbHOCTH,
CBSI3aHHOU C (PM3UKOH, MOATOTOBKA K JIabHEHIIIEMy OOYICHHIO B 3TOM HaIpaBICHUH.
JlocTikeHnne 3THUX IeNedl mporpaMMbl 1o (HU3MKE Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLNX 3a1a4:
npuoOpeTeHne 3HAaHUM O JIUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHMUYECKHX, TEIUIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHue YMEHHUI OMUCHIBATH U OOBICHATH (PU3MUECKHE SBICHUS C HCIOJIb30BAHHUEM
MOJTy4YEHHBIX 3HAHUI;
OCBOCHHME METOJIOB PEIIEHUS MPOCTEHIINX pacuyETHBIX 33a7ad C MCIOIb30BaHUEM (DHU3MYECKHUX
MoJienieil, TBOPYECKHUX M MTPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUH HaONI0AaTh NPUPOJHBIC SIBJICHHUS U BBINOJHSITH OIBITHI, J1AOOPATOPHbBIE
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX IPUOOPOB;
OCBOCHHE IPUEMOB PabOTHI ¢ HHPOpMaLuei Gpu3nyeckoro cofepkanus, BKIOUask HHGpOpMaIio
0 COBPEMCHHBIX JTOCTHKCHUSIX (DU3UKH, aHATIU3 U KPUTHUECKOE OIICHUBAHUE HH(POPMAIIHH;
3HaKOMCTBO €O cepamMu NpoQecCUOHAIBHON NEeATENbHOCTH, CBA3AHHBIMU C (U3HUKOW, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JTOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha u3ydenune ¢pusuku (0a30BbIii YPOBEHB) HA YPOBHE OCHOBHOT'O 00IIEro o0Opa3oBaHUs
oTBOJUTCS 238 4acoB:

B 7 Kiacce — 68 gacoB (2 yaca B HEICITIO),

B 8 kiacce — 68 yacoB (2 yaca B HEIEIIO),

B 9 kiacce — 102 vaca (3 yaca B Hezelno).



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u eé poJib B NO3HAHMHU OKPY KAKOIIEro Mupa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIIJIOBBIE, YTIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeIMUMHBL M3mepenue ¢usndeckux BenuunH. Dusmueckue NPHOOPHI.
ITorpemnocTs U3MepeHuil. MexxayHapoaHasi CUCTEMA €IMHULL.

Kak ¢u3uka m npyrue ecreCTBEHHbIE HAyKH H3y4yaroT MPHPOIy. EcTecTBeHHO-HAay4YHBIH
METOJ TMO3HaHMA: HAOIIOJEHHE, ITOCTAaHOBKA HAyYHOT'O BOIMPOCA, BBIABIDKEHHE THIIOTE3,
SKCIIEPUMEHT 10 TPOBEpKE THUIOTE3, OObsICHEHHWe HabmomaemMoro sBieHusa. OnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

MexaHnyeckue, TEIIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

duznyeckue NpudOPsI U MpoLieypa NPSMbIX U3MEPEHHM aHATOTOBBIM U HU(POBBIM PUOOPOM.
Jlabopamopuwvie pabomut u onvimel.

Omnpenenenue LeHbl AeIeHMs HIKaIbl U3MEPUTENBHOIO prdopa.

N3mepenne pacCcTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPAOTO Tea.

Ornpezenenne pa3MepoB MaJIbIX TEJ.

W3mepenne TemMneparypsl IpU NOMOIIHN KUAKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBI.

IIpoBeneHue Hccie0BaHUs 10 MPOBEPKE TMIIOTE3bI: NAIBHOCTH IOJIETA IIAPUKA, ITYHICHHOTO

TOPU30HTAJIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNUs 0 CTPOEHNH BelllecTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mepbl. ONBITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBuxenune yacTtul] BemiecTBa. (CBs3b CKOPOCTH JBHKEHHMS YacTUL C TEMIIEPAaTypOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKNBAHUE.

ArperaTHple COCTOSIHMSI  BEILECTBA: CTPOCHHME TIa30B, JHKUAKOCTEH M  TBEPABIX
(KpucTayJuInyeckux) Ted. B3auMocBs3b Mexay CBOMCTBAMHM BEILECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX U UX aTOMHO-MOJIEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO ABHKEHHS.
Hab6nronenue nuddysun.
Habmonenue sBneHuii, 00bACHSAIOIMXCS MPUTSHKEHNEM UM OTTAIKMBAHUEM YacTHUI] BELIECTBA.

Jlabopamopuvie pabomel u onvimul.

OreHka AuaMeTpa aToMa METO/I0M PsiIOB (C UCIOIb30BaHKUEM (poTorpaduii).
OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.
OnbITH 10 OOHAPYKEHUIO AEUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSHKEHHSL.

Pa3nen 3. /IBU:KeHNe ¥ B3aUMO/IeliCTBHE TeJl.

Mexannueckoe [JBHXKEHHE. PaBHOMEpHOE M HEpaBHOMEpHOe JBHKeHUE. (CKOpOCTb.
CpenHsis CKOpOCTh PYU HEPABHOMEPHOM JABMKEHUU. PacU€T myTH U BpeMEHU JIBU/KEHUSI.



SlBnenue wHepuuu. 3aKOH HHEpUUHU. B3aumoneicTBHe Tel Kak MPUYMHA M3MEHEHUS
CKOpOCTH JBHXKEHHUS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenne cuiabl C MOMOINBIO JUHAMOMETpA. SIBIeHuEe TAroTeHuss u cuia Tsxectu. Cuia
TSKECTU Ha JApyrux Iuianerax. Bec tema. HeBecomocTs. CrokeHue Cuil, HalpaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuii. Cuna TpeHus. TpeHHe CKOJIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Tena.

N3mepenne CKopocTH IPSIMOJIMHEUHOTO IBUKEHHUS.
HaburonieHue sBaeHUS MHEPIUH.

Habumronenne usmeHeHust CKOpOCTH IIPH B3aUMOJEHCTBUM TEN.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJL.

CrnosxeHue cuJil, HalpaBJIEHHbIX 110 OAHOM IPSIMO.

Jlabopamopnwvie pabomut u onvimel.

OnpeneneHre CKOPOCTH  PAaBHOMEPHOTO  ABWKECHMS  (IIapuKa B JKUJIKOCTH, MOJETH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Jjanee).

Omnpenenenue cpeHeil CKOPOCTU CKOJIbKEHUS OpyCKa WM [IapUKa 10 HAKJIOHHOM MIIOCKOCTH.
Omnpenenenue MI0THOCTU TBEPIOTO TeNa.

OnbITEI, JIEMOHCTPHUPYIONIHNEC 33aBUCUMOCTh  pacTshkeHUs — (AedopManuu) MPYKUHBI  OT
MPUIOKEHHOMN CHIIBI.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Tejla U Xapakrepa
CONPUKACAOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laByieHue TBEPABIX TeJl, ;KMAKOCTel U ra3oB.

Jasnenue. CriocoObl YMEHBIIICHUS U YBEIWYCHH NaBlieHus. JlaBneHue raza. 3aBUCUMOCTh
JaBIIEHUA Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBpienus: TBEPABIMU T€TAMU, KUJIKOCTSIMHU
u razamu. 3akoH [lackans. [THeBMaTHdeckue MamuHbl. 3aBUCUMOCTH JABJICHUS KUIKOCTH OT
rnyounsl.  [mapocratmueckuit  mapamokc. CooOmiaromuecss  cocynsl. [ 'mapaBnudeckue
MEXAHU3MBI.

AtMocdepa 3emsin u atmMocdepHoe naBiaeHHe. [IpudMHBI CyHIECTBOBaHMS BO3AYIIHOMN
o6onoukn 3emnu. Onweir Toppuuennu. M3mepenue arMochepHOTO AaBICHHUS. 3aBHCHUMOCTH
aTMOoc(epHOT0 JIaBJICHUsI OT BBICOTHI HaJl ypoBHeM Mops. [lpubopsl miiss u3MepeHus
aTMoc(hepHOTo JaBICHHS.

JleiicTBHE )KUIKOCTH | ra3a Ha MOTPYXEHHOE B HUX Telo. BriTankuBaromas (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHHUS T'a3a OT TEMIEPATYPHI.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmmaromnmecs Cocyibl.

I'mppaBamyeckuit mpecc.

[IposiBneHue nercTBrs aTMOC(EPHOTO JABICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00BbEMAa TOTPYXKEHHOW YAaCTH Tela W IUIOTHOCTH
AKHUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOW KUIKOCTH.



VYcnoBue 1muiaBaHus TeN: IJIaBaHUE WIIM MOTPYKEHUE TEI B 3aBUCMMOCTU OT COOTHOLICHMS
IJIOTHOCTEN TE€JIa U HKUJIKOCTH.

Jlabopamopuvie pabomel u onvimul.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOM B KMIKOCTH YaCTH
Tena.

OrnpeneneHne BHITAJIKUBAIOLIEH CUIIBL, AEHCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUIAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOLIEH CUIIbL, ACHCTBYIOUIEH Ha TENO B JKUJIKOCTH, OT
MAaccChl Tela.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTDb BBITAJIKMBAIOLIEH CHJIBI, AEUCTBYIOLIEH Ha TENO B
KUAKOCTU, OT 00bEMA MOTPYKEHHOHN B )KUJIKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
KoncTpynpoBanue  apeomerpa WM  KOHCTPYMPOBAaHHME JIOAKM U ONpEAelieHne €€
IPy30H0AbEMHOCTH.

Pa3nen 5. PaGoTa u MoIHOCTb. JHEPIus.

Mexanuueckas padota. MOLTHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecus
priuara. IlpuMmeHeHne npaBuia paBHOBECHs pbpluara K OJIOKY. «30JI0TO€ MPaBWIIO» MEXAHUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunermueckas u mnoreHuuanbHas sHeprus. [IpeBpamenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomut u onvimel.

Onpenenenure pabOThl CUIIBI TPEHHs MPU PABHOMEPHOM JIBUKEHHUHU Teja MO TOPU30HTAIBHON
MOBEPXHOCTH.

HccenenoBanue yCciioBU paBHOBECHS pblyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUsI MEXaHUYECKOW YHEPTUH.

8 KJIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO--KHHETUYECKON TEOPUU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB U MoJieKyld. OIBITb, MOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOI TEOpUH.

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro cOCTOsIHUM BemlecTBa. Kpucramimyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUJAKOCTEH U TBEPABIX TET HA OCHOBE TMOJIOKECHHI
MOJIEKYJISIpHO--KUHETHYecKo Teopuu. (CmauuMBaHME U KanWUISpHbIE sIBIE€HUA. TersoBoe
pacIIMpeHNe U CXKaTHE.

Temneparypa. CBA3p TemmepaTyppl €O CKOPOCTbIO TEIUIOBOTO JABM)KEHUS YacCTHII.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH »SHepruu: Teronepenaya u
coBeplIeHre padoThl. Bupl Temonepeaauu: TeIONPOBOIHOCTh, KOHBEKIMS, U3IyUECHHUE.

KonnyecTtBo TemnoTel. YenpHas TEMIOEMKOCTh BeIleCTBa. TerIOOOMEH U TEMIOBOE
paBHOBecHe. YpaBHEHHE TerIoBoro Oamanca. IlnaBieHune m oTBepAeBaHUE KPUCTATUYECKUX
BEIIIECTB. YENbHas TemioTa 1uiaBieHus. IlapooOpa3oBanne u KoHjaeHcamus. Mcmapenwme.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHusl. 3aBUCUMOCTb TeMIIEpaTyphl KUIIEHHUS OT
aTMOC(EpHOTO JaBJICHHUS.

Bnaxxnocts Bo3myxa.



DOHeprus TOIMBA. Y AebHas TEIJIOTa CrOPAHUS.

[Tpunuunsr pabotel TemnoBbix aBurareneil KIIJ[ TemmoBoro nsurarens. TeruioBble
JIBUTATEIH U 3aLIUTa OKPY>KarOUIeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUU B TEIIOBBIX IIpOLIECCaX.

Hemoncmpayuu.

Hab6nronenue 6poyHOBCKOTO IBH)KCHHS.
Hab6mronenue nuddysun.
Habumronenue siBneHnii cMauuBaHus U KalWJUISIPHBIX SIBICHUU.
Haburonenue TemioBoro pacivpeHust Ted.
V3MmeHeHue naBieHus ra3a mpu U3MEHEHUU 00bEMA U HArPEBaHUU MITH OXJIXKICHUU.
[IpaBuna n3mepeHus TeMiepaTypsl.
Bunsl Temonepenayn.
OxJtax1eHue IpU COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiieHuu paboThl BHEITHUMH CHIIAMHU.
CpaBHeHHE TETUNIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
Habmonenune kunenus.
Habumronenne nocTosHCTBa TEMIIEPATypPhl IPU IJIABJICHUH.
Mojenu TEIUIOBbIX ABUTATENEH.
Jlabopamopuwvie pabomut u onvimel.
OnbITHI 110 0OHAPYKEHUIO AEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUS.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OMnBITHI 110 HAOTIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEeH U TBEPIBIX TEII.
Onpeznenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JAaBJIEHUS BO3yXa OT €ro o0bEMa U HarpeBaHus WK
OXJIaXK/IEHUSI.
[TpoBepka runoTessl JIMHEHHOMN 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJAKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIeparyphl.
HabGmronenne m3MeHeHus: BHYTPEHHEW SHEPruu Tejia B pe3ylbTaTe Tervlonepenadyd U padoTsl
BHEILIHUX CHIL.
HccnenoBanue siBICHUS TEMJI000MEHA IPU CMEIIMBAHUM XOJIOJHOW U ropsYeil BObI.
OmnpezneneHue KOJIMYECTBA TEIJIOTHI, MOJyYEHHOTO BOJOH IpH TEMI00OMEHe C HarpeTbiM
METAJUIMYECKUM LUIUHAPOM.
Omnpenenenue yaeabHON TEIOEMKOCTH BEIIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OmnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3TyXa.
Omnpenenenue yaenbHON TEMIOTHI IIABIEHUS JIBAA.

Pa3nen 7. DnekTpuyecKue 1 MATHUTHbIE SIBJIEHHSI.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3aumonelcTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TeNl OT BEIMYMHBI
3aps70B U PACCTOSTHUSI MKy TEIaMH).

Onexrpuueckoe nose. HanpsxéHHOCTh 3nekTpudeckoro nois. [IpuHuun cynepnosunuu
IEKTPUYECKUX ITOJIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsaoB. DJIEMEHTAPHBIN 3eKTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHUKH U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.



ONEKTPUYECKUH TOK. YCIOBHS CYHIECTBOBAHMS JJIEKTPUUECKOTO TOKa. M cTOouHMKH
MOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHI TOK B )KMJIKOCTSIX U ra3ax.

Onexkrpuueckasd uenb. Cuna Toka. OnekTpuueckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BemlecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaieIbHOE COETMHEHUE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JeKTpUUYecKOro Toka. 3akoH J[xoynsa—JIeHma. DieKTpruiecKue nernu
U TIOTPEOUTENH ICKTPUIECKOM dHEPTrUH B ObITY. KOpOoTKOE 3aMBIKaHHE.

[TocrossHHBIE MarHuThl. B3auMOAEHCTBHME NOCTOSSHHBIX MAarHuTOB. MAarHMTHOE MOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHoe mnoJje
3JIEKTPUYECKOTO TOKa. IIpuMeHeHne 3J1eKTpOMarHuToB B TEXHUKE. J[eliCTBHE MArHUTHOIO IOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTeNb MOCTOSHHOrO ToKa. Mcmonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onbitel  @apanesd. SBnenwe snexkrpomMarHuTHOM  uHAYKUMHU. [lpaBuno  Jlenna.
Onekrporenepatop. CrnocoObl TOMyYEHUS JIIEKTPUUYECKOW HHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHCPTHH.

Hemoncmpayuu.

DreKTpu3anus Tel.

JIBa poja 37eKTpUYECKUX 3apsAJ0B U B3aUMOICUCTBUE 3aPSHKEHHBIX TEIL.
Y CTpOMCTBO U AEUCTBUE JIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAask UHAYKIIHSL.

3aKOH COXPAaHEHHUS ANEKTPUUECKUX 3apsAI0B.

[IpoBOIHUKY U AUDIEKTPUKH.

MoenvupoBaHie CHIIOBBIX JIMHUHM 3JIEKTPUUYECKOTO MOJIS.

N cToYyHNKM TOCTOSIHHOTO TOKA.

JlericTBUA DIIEKTPUYECKOTO TOKA.

DIIEKTPUUYECKUI TOK B KUIKOCTH.

I"a30BbIii pazps.

N3MepeHne cuiibl TOKa aMIEPMETPOM.

N3mepenne 3IeKTpUUeCcKOro HaNpsKEHNs BOJIbTMETPOM.

Peocrar u Mara3uH cOnmpOTHUBIICHUIA.

B3auMozeiicTBuE OCTOSSHHBIX MArHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MOJFOCOB MarHuTa.
MopenupoBaHrue MarHUTHBIX TTOJIEH MMOCTOSTHHBIX MAarHUTOB.
OneIiT Opcrena.

MarautHoe 1noJie Toka. JJIEKTPOMAarHur.

JlelicTBME MarHUTHOTO MOJI Ha TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENH IOCTOSHHOTO TOKA.

HccnenoBanue sBI€HUS SIEKTPOMATHUTHON UHTYKIIUH.

Omnerter @apages.

3aBUCHMOCTH HaNPABJICHHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHUSI.
DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomut u onvimel.

OnBITHI 110 HAOMIOACHUIO AJIEKTPU3ALINY TNl MHIYKIUEH U IPU COTPUKOCHOBEHUU.
HccenenoBanue 1elCTBUS IIEKTPUYECKOTO MOJIS HA IPOBOIHUKYU U TUDJIEKTPUKH.
COopka u mpoBepKa padOoTHI NEKTPUIECKOH IETH MTOCTOSIHHOTO TOKA.



W3mepeHne U peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryampoBaHue HAIPSKEHUS.

HccenenoBanue 3aBUCHMOCTH CWIIBI TOKA, MIYLIETO 4YEpPE3 PE3UCTOP, OT COINPOTHUBIICHMS
pe3ucTopa 1 HaNpsHKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUYECKOI'O CONPOTHUBIIEHUSI IPOBOJHUKA OT €T0
JUIMHBI, IIJIOIIAIHU IIOIIEPEYHOT0 CEYCHUS U MaTepHala.

IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUM NpPHU MOCIEAOBATEIbBHOM COEJUHEHUU [BYX
PE3UCTOPOB.

IIpoBepka nmpaBuiIa 1JIst CUIIbI TOKA IIPU NTAPAJUIEIBHOM COCIUHEHUH PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

Omnpenenenne MOLHOCTHU JIEKTPUUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, MAYLIETO Yepe3 JaMIIOUKYy, OT HANPS)KEHUsI HAa HEH.
Omnpenenenue KIIJ| narpeBatens.

HccenenoBanue MarHuTHOTO B3aMMOIEHCTBUS IIOCTOSTHHBIX MarHUTOB.

W3ydeHne MarHuTHOTO MOJI HOCTOSTHHBIX MarHUTOB MPH UX OObETUHEHUH U Pa3/ICICHHUH.
HccnenoBanue 1eMCTBUS IEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJNIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKHU ¢ TOKOM U MarHura
OT CHWJIBI TOKA Y HAIIPABJICHHs] TOKA B KaTYILKE.

N3yuyenue neiicTBUss MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM.

KounctpynpoBanue u usydenue paboThl AIEKTPOABUTATEINS.

N3mepenne KII/] anekTpoaBUrareibHONM yCTaHOBKH.

OnBITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JIE€KTPOMArHUTHOM MHIAYKIMU: UCCIEA0BAHNE U3MEHEHH
3HAYECHUS U HAPABJICHUS] HHAYKIIMIOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJeHHUsI.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cuctema orcué€ra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO [JBWKEHHs. PaBHOMepHOe mNpsMOJIMHENHHOEe JBMKeHue. HepaBHOMepHOE
npsiMOJIMHEHOe JBIkeHHe. CpenHsisi MU MrHOBEHHas CKOPOCTh Tejla TMPU HEPaBHOMEPHOM
JIBHYKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMonHelHOe ABMkeHrne. CBoOoaHoe nageHue. OnbITh
lManunes.

PaBHOMepHOE ABMXkeHUE MO OKpPYKHOCTH. [lepuon u yvactora oOpamienus. JluneitHas u
yriioBasi CKOpocTu. LIeHTpoCcTpeMUTENTLHOE YCKOPEHHUE.

Ilepsbiil 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpunnun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHSI CKOJIbKEHUS, CUjla TPEHHUS
MIOKOSI, IPYTUE BUBI TPEHUS.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TATOTCHHs. YCKOpEHHE CBOOOJHOTO TMAICHHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
MEeperpy3KH.

PaBHOBecue MaTepuanbHOU TOUkH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. 3Menenue ummynbca. MMynbe cuiibl. 3aKOH COXPaHEHUS] WMITYJIbCA.
PeaxktuBHOE nBHXKEHUE.



Mexanuueckass pabota U MOUIHOCTb. Pabora cui Tskectu, ynpyroctu, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHumanbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
ITorenumanpHas 3Heprus cxxaroi npyxxunsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
JHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPIUH.

Hemoncmpayuu.

HabumroneHne MexaHn4ecKkoro JBUKEHMSI Tela OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE MyTeil U TPACKTOPUH IBUKEHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX TeEIl
OTCU€Ta.

N3mepeHne CKopoCTH U YCKOPEHUSI IPSIMOIMHENHOT O IBUYKEHUS.

HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O JIBUYKEHUS.

Habumronenne nBr>xeHus Tena o OKpy>KHOCTH.

Habumronenne MexaHUYeCKuX SIBJICHUM, IPOUCXOAIINX B cucteme oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOUHETa (PU3UKU.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBI.

HaGnronenue paBeHcTBa CUJI IIPU B3aUMOACHCTBUM TeEIL.

W3meHeHune Beca Tea Ipyu YCKOPEHHOM JIBUYKEHUH.

Ilepenada nmIrynbca Ipyu B3aUMOJAEHCTBHAN TEIL.

[TpeoOpa3oBaHus 3HEPrUuM MPHU B3aUMOICHCTBUHU Tell.

CoxpaHeHue uMITyJbca IIpu HEYNIpyroM B3auMOJECHCTBUH.

CoxpaHeHue UMITyJibca pu a0COJIOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habumronenne peakTHBHOTO JBUKEHHUS.

CoxpaHeHue MeXaHU4eCKON 3HEPTUU IIpU CBOOOHOM IaJICHUU.

CoxpaHeHue MeXaHM4eCKON 3HEPTUY IPU ABUKEHUHU Tella MO IEHCTBUEM MPYKUHBI.

Jlabopamopusie pabomeul u onvimel.

KoHncTpynpoBanue Tpakra Ajs pa3sroHa U JaJIbHENUIIEro paBHOMEPHOTO JIBH)KEHUS IIapUKa WIH
TEJIEKKH.

Onpeznenenue cpeHel CKOPOCTH CKOJIbXKEHUs OpycKka WM JIBUKEHHUsS IIapuKa M0 HAKJIOHHOM
IJIOCKOCTH.

Omnpenenenne ycKOpeHus Teja Py paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOW TIOCKOCTH.
HccnenoBaHre 3aBUCUMOCTH IYTH OT BPEMEHU TP PaBHOYCKOPEHHOM JBM)KEHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTessl: €ciiv NpU PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HadyaJbHOM CKOPOCTH IMYyTH
OTHOCSTCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIME MPOMEKYTKN BPEMEHH OJMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.
Onpenenenne KodhPUIHEHTA TPEHUS CKOJIBKEHUS.

Ornpenenenne )KECTKOCTH MPYKUHBI.

Onpenenenne pabOThl CHIIBI TPEHHs MPU PABHOMEPHOM JIBUKEHHUHU Teja MO TOPU3OHTAIBHON
MIOBEPXHOCTH.

Omnpenenenue paboThl CHIIBI YIIPYTOCTH MPH MOABEME TPY3a € UCIIOJIb30BAHUEM HEMOABHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3y4eHne 3aK0Ha COXpaHEHUs DHEPTUH.

Pa3znen 9. Mexannuyeckue Kojae0aHusl M BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJI€OaHMM: MEpUOJI, 4acToTa,
aMIuTyna. MaremMatudyecKuidl U NPYKMHHBIM MasTHUKW. lIpeBpaiieHue sHepruu Ipu
K0J1e0aTeNbHOM JIBUKEHUU.



3aryxatomue kojeOaHus. BeinyxaeHHsle kojeOanus. Pezonanc. MexaHMuecKue BOJHBI.
CaolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MONepeyHble BOJIHBI. [lJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['poMKoOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. IHppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmroienue xonebanuii Tes moj| IeHCTBUEM CUJIBI TSKECTU U CUITBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmtoienue BoIHYKIEHHBIX KOJICOaHU U pe30HaHCca.
Pacrnipoctpanenue npoaoibHbIX U MONEPEYHBIX BOJIH (HA MOJAEIN).
HaburoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTHYECKHI pE30HAHC.
Jlabopamopuvie pabomel u onvimul.
Omnpenenenye 4acToThl U IEpHUoAa KoeOaHU MaTeMaTHUYeCKOr0 MasiTHUKA.
Omnpenenenye 4acToThl U Iepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJIeOaHHH MOIBEIICHHOTO K HUTH Ipy3a OT AJTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TTEPHOIA KOJICOAHUH TPY>KUHHOTO MasgTHUKA OT MAacChl Tpy3a.
[TpoBepka HE3aBUCHMOCTH MIEPHOIa KOJIeOaH Ipy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Tpy3a.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpUOJa KOJIeOaHUM MPYKUHHOIO MasTHUKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBI.
H3mepenne yckopeHus: CBOOOIHOTO MaeHHUS.
Pa3nen 10. DiiekTpoMarHuTHOE 1Mo0Ji€e M 3JIEKTPOMArHUTHbIE BOJTHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJIH. Mcronb30BaHuE 3JEKTPOMArHUTHBIX BOJH ISl COTOBOM
CBSI3U.
DnekTpoMarHuTHas npupojaa ceeta. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
CBoiiCcTBa 3I€KTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOIICTBA CBETA.
Jlabopamopnusie pabomel u onvimel.
N3ydeHne CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO Tee(OoHa.
Pa3znen 11. CBeToBble sIBJIEHUSI.
JlyueBas mopens cBera. Mcrounuku cBera. lIpsmonuHelHOE pacnpOCTpaHEHHUE CBETa.
3armenus Connua u JIynsl. Otpakenue cera. Ilnockoe 3epkaio. 3aKkoH OTpa)K€HHUs CBETa.
[Ipenomnenue cBera. 3akOH nperomiieHus cBeTa. [lonHoe BHyTpeHHee OTpaKeHHE CBETa.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox mydeit B smH3ze. OnTuueckas cucrema ¢oroanmnapara, MHUKpOCKoONa H
Teneckona. ['a3 kak ontudeckas cuctema. bim3opykocTs U 1ad1bHO30PKOCTb.
Pasnosxenue Oenoro ceera B criekTp. OnbiThl HpioToHa. CrioskeHne CieKTpaibHBIX 1IBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEITHOE pacIIpOCTPaHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenue u300pakeHui B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnrTuyeckuii CBETOBO/I.
Xon tyueil B coOuparouieii JmH3e.



Xop JIydeil B paccenBarollel JIMH3E.

[Tony4yenue n300pakeHui ¢ MOMOIIBIO JINH3.

[Tpuniun aevictBus GoToanmapara, MUKPOCKOTA U TEJIECKOTIA.
Mopens riasa.

PaznoxeHnue 0enoro ceera B CHEKTP.

[Tony4yenue Genoro cBera pH CI0XKEHUU CBETA Pa3HBIX LIBETOB.

Jlabopamopuvie pabomel u onvimul.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPayKEHUsI CBETOBOI'O JIyda OT yIJla NaJeHHUs.

N3ydeHne xapakTepUCTUK U300pakeHus IpeIMeTa B INIOCKOM 3€pKajle.

HccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMJIEHUSI CBETOBOI'O JIyda OT yIJjla MaJeHUsl Ha rPaHulle
«BO3yX—CTEKIION.

[Tomy4yenue n300paXkeHN C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI COOMPAIOIIEH JINH3HI.

OnBbITHI O Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

OnBITH IO BOCHPUATHIO IBETA MPEIMETOB IIPU MX HAOIIIOJCHUN Yepe3 IBETOBBIC (DPHUITBTPEI.

Paznen 12. KBanToBbIe sIBJIEHUSI.

OmnsiTel Pesepdopna n mmanerapuas moaens aroma. Moaens atoma bopa. Mcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIIEKTPHI.

PagunoaktuBHOCTh. Ajbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnass momens aromHoro sgpa. M3ortomsl. PaamoaktuBHBIE mpeBpamenus. Ilepuon
[0JIypacnaia aTOMHBIX sJIEp.

SnepHble peakuMy. 3aKOHBI COXPAaHEHMsI 3apsAJ0BOIO U MAacCOBOIO YHMCEI. DHEPIUsl CBA3U
aTOMHBIX saep. CBsa3p macchl W dHepruu. Peaknuum cuHTe3a u neneHus saep. McrounHukn
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIecTBUS palOaKTUBHBIX U3JyYEHUH HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrnexTpbl U31y4eHMsI U TOTJIOLIEHUS.
CrnexTpbl pa3aMyHbIX T'a30B.
CnexTp BoJopoa.
HaGnronenue TpekoB B kamepe Busbcona.
PaboTa cuéTunka HOHU3UPYIOLINX U3ITyYSHUH.
Peructpanus usnydeHus NpupoIHbIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopuvie pabomel u onvimul.
HabmroieHue CriiomHbIX U TMHEWYaThIX CIIEKTPOB U3TyUYEHHUS.
HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY ITYTH (110 poTorpadusm).
W3mepenne paaroakTUBHOTO GoHA.

IToBTOpPUTENBLHO-00001IAKOIIUI MOYJIb.

[ToBTopuTenpHO --0000IIAIONIMI  MOAYAb MpeJHa3HaueH Ui CHUCTEeMaTH3alud |
0000111eHUSs TPEIMETHOTO COJIEPKAHUS U OTbITa AE€ATEIbHOCTH, IPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKH K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMEHY I10
¢du3uke 1151 00yJaroUINXCsl, BRIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecneuMBaercs JOCTHKEHHE TMPEAMETHBIX U
METANPEeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 0OyueHHs, (POPMHUPYETCS €CTECTBEHHOHAyYHas
IPaMOTHOCTb: OCBOEHHE HAay4YHBIX METOAOB HCCJIEIOBAaHUS SIBJICHUM INPUPOABI U TEXHUKH,



OBJIAJICHUE YMCHHSIMH OOBSCHATH (U3NYCCKUE SIBIICHUS, MPUMEHSS IOJYYCHHBIC 3HAHMS,
pemarh 3aa4, B TOM YUCJIE KAUECTBEHHbBIC U SKCIIEPUMEHTAJIbHBIE.
[IprHIMNIMATBHO AEATEIIBHOCTHBIN XapaKTep JaHHOTO pa3/ielia pealn3yeTcs 3a CUET TOro,
4yTO 00y4arouIuecs BRIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJiaraeTcs:
Ha OCHOBE MOJYYCHHBIX 3HAHUI PACTIO3HABATH U HAYYHO OOBSACHATH (PU3UYECKHE SIBICHUS
B OKPYKaroUIEH IPUPOJE U OBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAyYHbIE METO/bI UCCIIEOBaHUs (U3UYECKUX SBJICHHM, B TOM YUCIE JUIS
MIPOBEPKU THIOTE3 U MOJYUYEHUS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAYYHBIE OCHOBBI HAMOOJEE€ BAXKHBIX JIOCTHIKCHHUH COBPEMEHHBIX TEXHOJIOTHUH,
HalpUMEpP, MPAKTUYECKOTO HCIIOJIb30BAaHMS PA3JIUYHbIX HMCTOYHMKOB SHEPrUM HAa OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHHUS BCEX W3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE

N3yuenue ¢pu3MKu Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl HAIPABICHO Ha JIOCTHXKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

B pesynbrare usydeHus (u3MKM Ha YpPOBHE OCHOBHOTO 0OmmIero oOpa3oBaHUS Y
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIOIIME JUYHOCTHBIE Pe3yJbTAThI B YaCTU:
RAMPUOMUYECKO20 60CHUMAHUA:

MPOSIBIICHUE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (DU3MYeCKON HAYKH,

[IEHHOCTHOE OTHOIICHHE K IOCTHKEHUSM POCCHICKUX YUEHBIX --(DU3HUKOB;

2ParxrcOancKo2o u OyxX06HO-HPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXICHHHM OOINECTBEHHO 3HAYMMBIX U ITHYCCKHX
po0JieM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
OCO3HAHUE BAKHOCTH MOPAJIbHO--3THYECKUX MPUHIIUIIOB B ICSITEIIbHOCTU YYEHOTO;

ICHMEMUYECKO20 60CRUMAHUA:

BOCTIPUATHE JCTETUYECKUX KauecTB (U3UYECKOM HayKu: €€ TapMOHMYHOTO IOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

UEHHOCMU HAYYHO20 NOZHAHUA:

OCO3HAHUE LIEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYpHI;
pa3BUTHE HAYYHOU JTI0003HATENLHOCTH, HHTEPECa K UCCIIEI0BATEILCKOM e TEIbHOCTH,
dopmuposanusn Kyiomypal 300p06ba U IMOUUOHATILHO20 OAZONONYUUA:
OCO3HAaHHE IIEHHOCTH Oe30macHoro oOpasa KH3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHpE,
BaXHOCTH TIPaBHJ O€30MMAaCHOTO MOBEJICHHUS HAa TPAHCIOPTE, Ha JOpOrax, ¢ JIEKTPHUUYECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;
c(hOopMUPOBAHHOCTh HaBBIKA peIIeKCUU, NMPU3HAHUE CBOETrO MpaBa Ha OMIMOKY W TAKOTO Ke
mpaBa y JIpyroro 4eJioBeKa;

mpyo006020 éocnumanus:
aKTHBHOE Yy4YaCTHE B PEIICHUM TMPAKTHYECKUX 3a1ad (B paMKax ceMbH, 00pa3oBaTEIbHOM
OpraHu3aIy, ropoja, Kpasi) TEXHOJIOTHYECKON M COLMAIbHON HaINpaBJICHHOCTH, TPEOYIOMUX B
TOM 4uCle U GU3NUECKUX 3HAHHUIA;,
MHTEpEC K MPAaKTHUECKOMY H3yUeHHIo Mpodeccuii, CBI3aHHBIX C (PU3UKOM;

IKOJ102UYECKO20 60CRUMAHUA:
OpHUEHTAINs Ha MPUMEeHeHHe GU3NYECKUX 3HAHUHU IS peleHus 3a/1a4d B 00J1aCTH OKpY>KaromIei
Cpenpl, TUTAHUPOBAHMSI TOCTYIKOB W OIEHKH WX BO3MOXKHBIX TOCJIECICTBHMA JIJISI OKPYXKAIOIIeH
Cpelbl;

OCO3HaHHE TTI00ATBHOT0 XapaKTepa HIKOJIOTHUECKUX MPOOIeM U yTel UX pelleHus;

adanmayuu K U3MEHAIOWUMCA YCII0GUAM COUUANbHOU U RPUPOOHOTL CPeDbL:
NOTPEOHOCTh BO B3aMMOJACWCTBUU TPHU BBHIMOTHEHUHU HCCIEIOBAHUN M TPOEKTOB (DHU3MUECKOM
HATPaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM JIPYTHX;

MOBBILIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO IEATEIbHOCT;

MOTPEOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHHMA, B TOM YHCIIe ()OPMYIIMPOBATH UJICH, TOHATHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;

OCO3HaHHe 1e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0011acTH (PU3UKH;
TUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PM3NUECKUX 3HAHMIA,
CTpeMJICHHE aHAJIN3UPOBATh U BBISIBIATH B3aUMOCBS3H MPUPOIbI, 0OLIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCTIOIb30BaHUEM (PU3NUYECKUX 3HAHUM;



OLIEHKA CBOUX JEHCTBUI C yUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BOZMOXKHBIX TI100aIbHBIX
OCJIENCTBHUI.

METANPEIMETHBIE PE3YJIbTATBI
B pesymbraTte ocBOeHHMs mTporpaMMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro

oOpazoBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHBI MeTampeIMeTHbIe PpPe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHbIE YHUBEPCAJIbHBIE Y4eOHbIE JIEHCTBUS, KOMMYHHKATHUBHBIC
YHHUBEpCcalbHbIe yueOHbIE ACUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

ITo3HaBaTe/bHbIE YHUBEpPCAIbHbIE Y4eOHbIe 1eiiCTBHA

ba3oBble Jlornyeckue AecTBUA:
BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIEC IPU3HAKA OOBEKTOB (SIBICHH);
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000UIeHUS U
CpaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEUYUS B paccMaTpuBaeMbIx (akTax, OaHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYUHHO--CIICICTBEHHBIE CBS3H NPH W3YYCHUU (PU3UYECKUX SBICHHN U TPOILECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUMN, BBIIBUTATh
TUIOTE3bl O B3aUMOCBA3SIX (PU3NYECKUX BEIHUUH;
CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHus y4deOHOW (u3MuecKoil 3aaauu  (CpaBHEHHE
HECKOJIbKMX BapHaHTOB PEUICHHUs, BHIOOP HamOoJiee MOAXOJAIIErO C y4ETOM CaMOCTOSITEIBHO
BbIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarenbcKue AeiiCTBUSL:
HCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MIO3HAHUS;
IPOBOAMTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIM (u3nueckuii
HKCIIEPUMEHT, HEOOBILIOE UCCIIEeI0BaHNE (PU3NYECKOTO SBIICHUS;
OLIEHMBAaTh Ha TNPUMEHUMOCTh M JOCTOBEPHOCTb MH(GOpPMALMIO, MOJIYYEHHYI0 B XOfe
VICCIJIEIOBAHMSI MJIN DKCIIEPUMEHTA;
CaMOCTOSITENIbHO (DOpMYIHpOBaTh 00OOIIEHHS M BBIBOJABI IO pE3yJibTaTaM IPOBEIEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEOBAHNUS;
IOPOTHO3UPOBATh BO3MOXKHOE JalibHElIIee pa3BUTHE (U3UUECKHX IPOLECCOB, a TaKxkKe
BBIIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nndgopmanmeii:
NPUMEHSTh Pa3jMyuHbIe METO/Ibl, HUHCTPYMEHTHI U 3aIlpoChl NMPU MOUCKE U 0TOOpE MH(pOpMaLIUU
WM JAaHHBIX C YYETOM MpPEASIOKEHHOM yueOHOoM pu3nueckoi 3a1auu;
aHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAIIUIO PA3TUUYHBIX BUIOB U
bopMm npencTaBIeHUS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (QOpMy TpelacTaBieHHs HHDOpMaLUU U
WUTIOCTPUPOBATH pelIaeMble 3a7jaul HECIOKHBIMU CXeMaMH, AMarpaMMaMu, WHOW rpaduxoi u
UX KOMOWHAIUSMHU.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE YueOHbIE el cTBUA:
B Xoe OOCyXJeHHs y4eOHOro maTepualia, pe3yiabTaTOB J1abOpaTOPHBIX pabOT W MPOEKTOB
3aaBaTh BOIPOCHI MO CYHIECTBY OOCYXJIAaeMOW TeMbl M BBICKAa3bIBAaTh HJIEH, HAllCJIEHHBIE Ha
peleHne 3aaui 1 noJiiepkaHue OiaroxenareIbHOCTH OOLIeHNUS;
COTIOCTABJISITH CBOM CYXJCHHUS C CYXACHHSIMH IPYTMX yYaCTHHKOB JHanora, OOHapy»KUBATh
pa3ianyne ¥ CXOJCTBO MO3ULINNT;
BBIpaXaTh CBOIO TOUKY 3PE€HHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO TPEACTABIATH PE3yJbTAaThl BBIIOJIHEHHOTO (PU3MUECKOro ONbITa (IKCHEPUMEHTa,
U CCIIEJOBAHMsL, IPOEKTA);
NOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW M WHAWBUAYaJbHOW pPabOTHI TpU
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIIeMBbI;
IPUHUMATD L€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JECUCTBUA IO €€ JOCTUKEHUIO:
pacmpenensats poiu, oO0CYKIaTh MPOIECCHl U Pe3ylabTaThl COBMECTHOW paboThl, 0000IaTh
MHEHUS HECKOJIbKHX JIIOJIEH;
BBITMOJIHATH CBOIO YacTh pabOThl, JOCTUTasi KAYECTBEHHOI'O Pe3yJibTaTa M0 CBOEMY HalpaBlIeHUIO
Y KOOPAMHUPYS CBOU JIEUCTBUSA C APYTUMU YJIEHAMH KOMAaH/Ibl;
OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MHPOAYKT MO KPUTEPHUSIM, CaAMOCTOSITEIBHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryisiTUBHBbIEe YHUBEpPCcAJIbHbIE yUeOHbIe 1elicTBUS

Camoopranu3aums:
BBISIBJISITH MPOOJIEMBI B KMU3HEHHBIX U Y4YEOHBIX CHUTyallUsAX, TPEOYIOIIMX HJsl peIIeHUS
buznyecKux 3HAHHUIA;
OPUEHTHPOBATHCSI B PA3IMYHBIX MOAXOAAaX MPUHATHS PEHICHUH (MHAWBUAYAIbHOE, TPUHSITHE
pelIeHus B rpyIIe, IPUHITHE PELLIEHUH TPYIOoil);
CaMOCTOSITENIbHO COCTaBIISATh aITOPUTM pelIeHUs PU3NYECKON 3a7]aui UITH TUTaHa HCCIIE0BaHuUs
C YyuéTOM WMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
IIpeAJIaracMble BApUAHTBI PEILICHMIA;
JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:
JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallMH U IpelaraTh IaH €€ N3MEHEHMUS;
OOBSACHATH MPUUMHBI TIOCTHKEHUS (HE JOCTUKEHUS) PE3yJIbTaTOB JI€ATEIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (DU3NYECKOTO
UCCIICIOBAaHMUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHMBILUXCS CUTYalUii,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHSIM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCUU Ha HAYUYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
IpU3HaBaTh CBOE MPaBO HA OMIMOKY MpHU pelieHnH (U3MYECKUX 3a/1ad UM B YTBEP)KICHUSIX Ha
Hay4HbIE TEMBbI U TAKOE K€ MPaBo APYTroro.

HHPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 7 kJjiacce NpeAMETHBIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIOLITIXCST YMEHHIA:
UCITOJIb30BaTh TMOHATHA: (U3NYECKUE M XMMUYECKHUE SBJICHUS, HAOMIOJCHUE, SKCIEPUMEHT,
MOJIeNTb, TUTIOTE3a, SAWHUIIB (U3NIECKAX BEIUYMH, aTOM, MOJIEKYJA, arperaTHbIe COCTOSTHUS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBMXKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOPHs, pPAaBHOJAEHCTBYIOIIAs CuHia, JedopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;
pasnuyath siBieHUS (aud¢ys3us, TEmaoBOe MABWKEHHE YACTHUIl BEIIECTBA, PaBHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE IBUKEHHE, WHEPIUs, B3aUMOJEUCTBUE TEN, paBHOBECHE TBEPABIX
TeJ C 3aKperUIEHHON OChIO BpAlleHHUs, Mepeaaya JaBieHUs TBEPAbIMU TeJaMH, )KUJIKOCTSIMU U
ra3amu, arMoc(epHoe NaBJeHHE, IJIaBaHWE TeJ, MPEBpAILECHUS MEXaHWYECKOH SHEpruu) 1o



ONMCAHHUI0O HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OINBITOB, JEMOHCTPHUPYIOIIUX JAHHOE
¢du3uueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UYECKUX SBICHHHA B OKPYXKAIOIIEM MHpE, B TOM
yuciae (U3NYECKUe SBJICHHUS B IPUPOJE: IPUMEPHl JABHKEHMS C PA3IMYHBIMU CKOPOCTSIMHU B
JKUBOM W HEXUBOW IIPUPOJE, ACUCTBUE CHIIBI TPEHUs B INPUPOAEC MU TEXHUKE, BIIMSIHUE
aTMOC(EepHOTro JaBJICHUS HA JKUBOW OpPraHu3M, IUIaBaHHE PbIO, phIYard B TEJIE YEIOBEKa, MpU
9TOM NEpPEeBOJIUTHh MPAKTHUECKYI0 3ajadyy B Y4eOHYI0, BBIICNATh CYLIECTBEHHbIE CBONCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

ONHKCBHIBATh M3y4YCHHbIC CBOWCTBa Tel H (PU3MYECKHE SBJICHUSA, HCIONB3Ys (usmueckue
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTH,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BeC Tela, CHJla TPeHHs, JaBiieHue (TBEPAOro Tela, XKHUIAKOCTH,
ra3a), BbITAJIKMBAIOLIAsl CHJIa, MEXaHWYecKas paboTa, MOIIHOCTh, IJIEYO CHJIbl, MOMEHT CHJIB,
KOO QHIIMEHT TOJNIE3HOTO NEHCTBHS MEXaHW3MOB, KUHETHYECKas W MOTEHIMAJbHAs SHEPTHs),
IpU ONHCAHMM IIPaBWJIBHO TPAKTOBaTh (PU3MYECKUII CMBICI HCHOJB3YEMBIX BEJIMYUH, HX
0003HaueHMsI U €JMHULBI (U3NYECKUX BEIMYUH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOLINE AAHHYIO
(bu3MUecKyro BEJIMYMHY C JAPYIMMHU BEIMYUMHAMHU, CTPOUTH I'paUKU M3yYEHHBIX 3aBUCHUMOCTEH
(bU3HUYECKUX BEIUYHH,

XapakTepu3oBaTh CBOMCTBa Tel, (uU3MyecKue SBJIEHHUS U IPOLECCHI, HCHOJIb3yd IpaBUia
CJIO’KEHUS CHII (BAOJIb OHOM NpsMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, npaBuiIo
paBHOBecHs pbruara (070Ka), «30JI0TOE MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUS! MEXaHUYECKOM
DHEpPTUU, TMpPH O3TOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3allUCBIBaTh €0
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (U3NYECKHUE SBJIEHUS, NMPOLECCHl M CBOMCTBAa Tell, B TOM YHUCIE M B KOHTEKCTE
CUTyallull TNPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH MPUYMHHO--CIEIACTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYEeCKUX II1aroB ¢ Onopoi Ha 1—2 M3ydeHHBIX CBOMCTBA
(bu3nUecKux sIBICHUH, GPU3NUIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pewmiath pacuéTHble 3a7aud B 1—2 AEHCTBHS, UCHOJB3Yd 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyecKkne BEIMYMHBI: Ha OCHOBE aHAlIM3a YCJIOBHUS 3a/laull 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PM3UYECKHE BETUYMHBI B (POPMYJIbI U IPOBOJUTH PACU€Thl, HAXOUThH CIIPABOYHbBIE
JTaHHble, HEOOXOJMMble JJs pEeLIeHHs 3a/ad, OIEHMBATh PEATUCTUYHOCTh IMOJTY4YEHHOU
(bu3n4ecKoil BETUUNHBL;

pacno3HaBaTh HpPOOJIEMBI, KOTOPHIE MOKHO DPELIUTh MPH MOMOIIM (PU3NYECKHMX METO/AOB, B
ONHCAaHUM HCCIIEOBaHMs BBIIENATh MPOBEPSAEMOE MPEANONoKeHUe (THIOTe3y), pa3iuyaTh U
UHTEPIPETUPOBATH MOJTYYEHHBIH PE3yNIbTaT, HAXOAUTh OIMIMOKU B XOJ€ ONbITA, JAENaTh BHIBOJIbI
II0 €T0 pe3yJIbTaTaM;

MPOBOAMTH OMBITHl 1O HAONIONEHUI0 (U3NYECKUX SBICHUM WIM (PU3NYECKHX CBOWCTB Tell:
(dbopMynHupoBaTh TpOBEpsieMble MPEIANONI0KEHUs, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ ONbITa U (OPMYIUPOBAThH BHIBOJIBI;

BBIMIOJHATh MpsSMble HM3MEPEHHUs pAacCTOSHUS, BpPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIEPATYPhI C UCMOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB, 3aUCHIBATH MTOKA3aHUS
npuOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

OPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOW (DU3MYECKON BEMUYMHBI OT JpPyrol ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JIBUXKYILIETrOoCs Tela OT
BPEMEHU [IBUKEHUs Tella, CUIIbI TPEHUs CKOJBKEHHUS OT Beca Tesa, KauecTBa OOpabOTKH
MOBEPXHOCTEN TE€J M HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJ, CHUIIbI
YIPYTrOoCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKHBAIOIMIEH CHIIBI OT 00bEMa MOTpYKEHHON yacTu
TeJa M OT IUIOTHOCTH KHMJKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, Ha



KOTOPYIO MOTPY>KEHO TEeJO, YCIOBHUU TUTABAHMS TN, YCIOBUI PAaBHOBECHS phluara U OJIOKOB),
y4acTBOBaTh B TUIAHUPOBAHWUU Y4EOHOTO HCCIEAOBAaHUS, COOMPATh YCTAHOBKY W BBIMIOJHSATH
U3MEpPEHUS, CIeAys MPEeAJoKEHHOMY IUTaHy, (HUKCHPOBAaTh PE3yJbTAaThl TOJYyYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE MPEIJIOKEHHBIX Tabmul U rpaduKoB, [enaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

MPOBOANTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BELIECTBA KHUAKOCTU U
TBEPIAOrO Te€la, CWIA TPEHHUS CKOJIBXEHUS, JaBJICHUE BO3AyXa, BBITAIKMBAIOIIAS CUIa,
JeMCTBYIOIIAs Ha MOTPY>KEHHOE B KHUJIKOCTh TEJO0, KOID(UIIMEHT MMOJIE3HOTO NEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJIEIysS TMPEITOKEHHON HHCTPYKIIMH: MPHU BBIMOJIHEHUHM U3MEPEHHH COOHpaTh
SKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYHMCIIATH 3HAYEHUE UICKOMOM BEITMYHHBIL;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
YKa3bIBaTh MPUHIUIBI ACUCTBHS TPHOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAOIINECS COCY/IbI, 0apoMeTp, phlyar, MOIBHKHBIA U HETIOBUKHBIN OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
omopoil Ha uX onucaHus (B TOM 4YHCIE: MOAIIMIIHUKYA, YCTPONCTBO BOJAOIPOBOJA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIOJb3Ys
3HaHHUS O CBOWMCTBAX (U3WYECKUX SBJICHUA W HEOOXOAWMbIe (U3HYSCKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJIUTH MPHUMEPHl (HAXOAUTh MH(OPMALMIO O MPHUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUS
¢u3nUecKruX 3HAHUIN B TIOBCETHEBHOW KHU3HH [T 00eCTIeYeHHsT 0€30MMacHOCTH TPH OOpaIIEeHUH C
npubopaMd U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHMS 3J0POBbsI M COOIIOJIEHUS HOPM
HKOJIOTUYECKOI'O MTOBEJICHUS B OKPYKAIOLIECH Cpelie;

OCYIIECTBIISITh OTOOP MCTOYHUKOB HHpopmanuu B MHTEpHETE B COOTBETCTBUM C 3aJaHHBIM
MMOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUU M NYTEM CPaBHEHUS Pa3IMYHbBIX
HMCTOYHUKOB BBIACNIATH MH(POPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUHBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJI30BaTh TIPH  BBIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEPATypy
bu3NYeCKOro coAep:KaHus, CIpaBOYHBIE MaTepUalbl, pecypchl ceTh WHTepHeT, BIaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(POpMAMM W3 OJHOM 3HAKOBOU
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIC KpaTKWE NHCHbMEHHBIE W YCTHBIC COOOIICHHWS Ha OCHOBE 2-3
HMCTOYHUKOB MH(pOpMauu (HU3MUECKOTO COJIEp>KaHUs, B TOM UYKCIE MyOIUYHO JeNaTh KpaTKue
COOOINEHUsI O pe3yNbTaTax MPOEKTOB WM YYeOHBIX HCCIEIOBAaHUM, MpPHU 3TOM TPaMOTHO
WCITOJTh30BaTh M3YYCHHBIM MOHATHUHHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHHUE
MPE3CHTALUEH;

MIPY BBITIOTHEHUH YY€OHBIX MPOEKTOB M MCCIIEIOBAHUI pacipeeniaTh 00I3aHHOCTH B TPYIIE B
COOTBETCTBUM C TIOCTaBJICHHBIMU 3aJladyaMU, CIIEIUTh 3a BBIIIOJIHEHUEM IUJIaHa JCHCTBUU,
aZIcKBaTHO OIICHWBATh COOCTBEHHBI BKJaJ B JICATEIBHOCTh TPYIIBI, BBICTPANBATh
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBasE MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3yiabTaTbl HA 0a30BOM YpOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
MCIIOJIb30BATh MOHATHS: Macca W pa3Mepsl MOJIEKYII, TEIJIOBOE BH)KEHHUE aTOMOB M MOJIEKYIL,
arperaTHble COCTOSIHHSI BEIECTBA, KPUCTAJUIMYECKHE M aMop(Hble Tena, HACHILEHHBIH U
HEHACBIIICHHBIA I1ap, BJIAXKHOCTH BO3[yXa, TEMIEparypa, BHYTPEHHSS JHEPrus, TEIJIOBOU



JIBUTATEIb, O3JEMEHTApHBIA DSICKTPUYECKUNA 3apsj, 3JCKTPUUYECKOE I10Jie, MPOBOJHUKU H
JUBJICKTPUKH, TIOCTOSHHBIHN 3JIE€KTPUYECKUI TOK, MArHUTHOE TIOJIC;

pa3nuyath SBICHUS (TEIIOBOE PACIIMPEHUE U CXKaTHe, TEIUIoNepeiaya, TEIIOBOE PaBHOBECHE,
CMauyuBaHMe, KallWUISIPHbIC SBJICHUS, WCIApeHHe, KOHAEHCAlMs, IUIaBJIeHUe, KpUCTAIU3aLus
(oTBepaeBaHUE), KHUIIEHHE, TeIonepeaaya (TEIUIONPOBOAHOCTb, KOHBEKLMS, H3IyYEHHE),
AIIEKTPHU3ALUs TeJl, B3aMMOJCHCTBHE 3apsjioB, NCHCTBUS DIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBHE MAarHUTOB, ACHCTBUE MAarHUTHOIO IOJI HA MPOBOJHUK C TOKOM,
3JIEKTPOMArHuTHasi MHAYKIMS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UYECKUX SBICHHNA B OKpPYXKAIOIIEM MHpE, B TOM
yucie GU3NYECKUe SBJICHUS B IIPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KalWJUIAPHbBIC SIBJICHUS B
IpUpOJIE, KPUCTAIUIBI B IIpUpoAe, uznyueHue CoiHLa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BL,
o0pa3oBaHUe POCHI, TyMaHa, HHEs, CHETa, AIIEKTPHUUECKUE SBJICHUS B aTMOC(EpE, dIEKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMiHd, Apeid MOJIHCOB, POJb MArHUTHOTO MOJS IS
KHU3HHU Ha 3emiie, MOJISIPHOE CUSTHUE, IIPU 3TOM HEpeBOJIUTH MPAKTUUYECKYIO 337a4dy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

ONKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3WYECKUE SBICHHS, WCIONB3YS (PHU3UIECKUE
BEJIMYMHEI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHsI, KOTUYECTBO TEIUIOTHI, YIEIbHAs TEIUIOEMKOCTh
BEIIECTBA, YJAEJIbHAs TEIUIOTAa IJIaBJICHUs, YylelbHas TeIUIoTa NapooOpa3oBaHMs, yJelIbHas
TEIUIOTa CrOpaHusl TOIIMBA, KO3(Q(UIMEHT MOJE3HOr0 JeHCTBUSA TEIUIOBOM MAIUHBI,
OTHOCHTENIbHASI BJIAXXHOCTh BO3JlyXa, OJJICKTPHUECKUH 3aps], CHJIa TOKa, JIIEKTPHUECKOE
HaNpsDKEHUE, COMPOTHBIIEHUE NPOBOJHHKA, YJCIBHOE CONPOTHBICHHE BEIIECTBa, padoTa M
MOITHOCTb 3JIEKTPUYECKOTO TOKA), NMPH ONUCAHUU NMPABHIBHO TPAKTOBaTh (PU3UUYECKHHA CMBICI
UCTOJIb3YEMBIX BEIMYMH, 0003HAYEHUS U eIMHUIIBI (PU3HUECKUX BEJIMYMH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3YyUEHHBIX 3aBUCUMOCTEH (PU3MUYECKHIX BEINYHH;

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBICHMS W TMPOLECCHI, MCIOJB3Ysl OCHOBHBIE
MOJIOKEHHUS ~ MOJICKYJISIPHO--KUHETUYECKOH  TEOpHHM  CTPOSHHS]  BEIIEeCTBA,  IPUHIIMII
CYMEPIIO3UINH T0JeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHS 3apsna, 3akoH Oma s
y4yacTka Lieny, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEeHUs! SHEPTUH, IIPH STOM J1aBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BhIPayKEHUE;

OOBSICHATH (PU3MYECKUE IMPOIECCHl W CBOMCTBA TeN, B TOM YHCIE W B KOHTEKCTE CHTYyalUui
NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NMPUUUHHO-CIEICTBEHHBIE CBS3H, CTPOHUTH
o0BsicHeHHEe M3 1—2 JIOTMYecKuX MIaroB ¢ omnopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3a7audl B 2—3 JEHCTBUSI, WCIOJIB3YS 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalW3a YCIOBMS 33/1a4M 3alKCHIBAaTh KPAaTKOE YCIOBHE,
BBISBIISATh HEJOCTAaTOK JAHHBIX JUIA pELICHUs 3a/]a4d, BBIOMpATh 3aKOHBI U (OPMYIBI,
HEOOXoMUMBIE il €€ pelIeHus, MPOBOANUTH PACUETHl W CPaBHUBATH IOJYYEHHOE 3HAYCHHUE
(GU3NIECKOil BETMYNHBI C U3BECTHBIMHU JIaHHBIMHU;

pacrio3HaBaTh NpPOOJEMbI, KOTOpbIE MOXHO PpEIIUTh MPU TOMOLIM (U3UYECKHX METOJIOB,
UCTOJB3Yysl ONMCAaHUE MCCIIEIOBaHUSA, BBIIEIATH IPOBEpsieMOe MPEANONI0KEHUE, OLEHUBAThH
NPaBUIHHOCTP MOPSAKA MMPOBEIACHUS UCCIIEIOBAHHUS, I€TIaTh BHIBOIBI;

IPOBOJIUTH OMNBITH 10 HAOMIOACHUIO (U3UYECKUX SBICHUH WIM (PU3MYECKHX CBOMCTB Tell
(KanmuJUIIpHBIE SIBJICHHSA, 3aBHUCHUMOCTb JaBJCHHUS BO3AyXa OT €ro o0béma, TeMIeparyphl,
CKOPOCTH TIpoIlecca OCTBIBaHMS M HarpeBaHUs NpPU M3IYyYECHHH OT I[BETa H3IIydaromen
(morjomaroei) MOBEpXHOCTH, CKOPOCTh HCIAPEHMs BOJAbI OT TEMIEpaTypbl JKUAKOCTH H



wiomaan €€ IMOBEPXHOCTH, JJIEKTpHU3aLMs TEJI U B3aUMOJAEHCTBHE 3JIEKTPUUECKUX 3apsOB,
B3aMMOJIEMCTBUE TIIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allUsd MAarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOI'O IOJS HAa IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHumra,
CBOWCTBA  3JIEKTPOJBUIATENs  IOCTOSIHHOTO  TOKa):  (OpMYyJIMpOBaTh  IPOBEpsSEMbIe
IPEINOoN0XKEeHUs, cOOUpaTh YCTAaHOBKY M3 IPEIJIOKEHHOro OO0OpYJOBaHUS, OMMUCHIBATH XOJ
OTIbITa U (POPMYIIUPOBATH BHIBOJIBI;

BBITOJIHATH IPSMbIE U3MEPEHMSI TEMIIEPATYPhl, OTHOCUTEIILHON BIAKHOCTH BO3/1yXa, CUJIbI TOKA,
HaNpsDKEHUsl C MCIOJb30BAHMEM AaHAJOrOBBIX NPUOOPOB M JATYUKOB (PM3UYECKUX BEJIMYHMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM a0COIIOTHOW MOTPEIIHOCTH;

NPOBOJIUTH HCCIIEOBAHUE 3aBUCHMOCTH OJIHOW (DM3WYECKOH BEIMYMHBI OT JPYro c
UCIOJIb30BAHUEM MPSMBIX H3MEPEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IIPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU MONEPEYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELIECTBA IPOBOJIHUKA,
CWJIBI TOKa, HWAYIIEr0 4epe3 IPOBOJHHUK, OT HANpsHKEHUS Ha IPOBOAHMKE, MCCIEIOBAaHUE
IOCJIEI0OBATEIbHOTO W MAapajuleIbHOTO  COEJUHEHUH  MPOBOJHUKOB):  IUIAHUPOBAThH
UCClIeIoBaHue, cOOUpaTh YCTAHOBKY U BBINOJHATh U3MEPEHUs, CIIEeAYs MPeUI0KEHHOMY IUIaHy,
(GUKCUpPOBaTh pPE3yNbTAThl IMOJYYECHHOH 3aBHCHMOCTH B BHUJAE TaOIWI U TpaduKOB, IeNaTh
BBIBO/JIbI 110 pP€3YJIbTaTaM UCCIIEJOBAHMUSI;

IPOBOJUTH KOCBEHHBIC M3MEpPEHHs (PU3NUYECKUX BEIWYHMH (yAeIbHAs TEIIOEMKOCTH BEIECTBA,
COIIPOTHBIJIEHUE TNPOBOJHMKA, paboTa M MOIINHOCTh 3JIEKTPHUECKOrO0 TOKA): IUIAHUPOBATH
U3MEpEHUs], COOUpaATh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHON UHCTPYKLIMU, U
BBIUNCIISTH 3HAUEHUE BEIMUMHBI,

coOIIOIaTh MTPaBUJIA TEXHUKU 0€301acCHOCTH MPH padoTe ¢ JIaAOOPaTOPHBIM 000PYIOBAHUEM;
XapakTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKHUX YCTPOMCTB ¢
OMopol Ha MX ONHMCAHMSA (B TOM YHUCIE: CHCTEMa OTOIJIEHUS JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKOM SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npubOpsl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXpPaHUTENH,
AJIEKTPOMArHUT, 3JEKTPOJBUTATENIb IMOCTOSIHHOTO TOKAa), WCIOJb3ysd 3HAHHUA O CBOWCTBax
(bu3nyecKuX SIBICHUN U HEOOX0AUMbIE (PU3NUECKHIE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEpPUTENbHbIE MPHUOOPHI MO CXeMaM M
CXEMAaTUYHBIM pHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETP,
JIBUTATENIb BHYTPEHHEI'0 CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMBbl IEKTPUUECKUX
LeNneld ¢ MOCIe0BATENbHBIM U MapauIeIbHBIM COSAMHEHUEM JIEMEHTOB, pa3jiuyasl yCIOBHBIE
0003Ha4YeHMsI DJIEMEHTOB AJIEKTPUUYECKUX LEMNel;

NPUBOJIUTH MPHUMEPHl (HAXOAUTh MH(OpPMALMIO O IMpHUMEpax) MPaKTUYECKOTOo HCIOJIb30BaHUS
¢u3nuecKkrx 3HaHUI B TIOBCEHEBHOM KU3HU JUIs oOecrieueHust 0€30IacHOCTH IpU OOPAIIIEHUH C
npubopaMyl W TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHS 370POBbS M COONIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKaIOLIEH Cpele;

OCYILIECTBIIATh TMOUCK HH(popMaruu ¢Qusnyeckoro coziepxanusi B VHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpaBHEHHUS JOINOJHUTEIbHBIX HCTOUYHUKOB BBLIETATH
uH(pOpMalIKIO, KOTOpas SBJISETCS MPOTUBOPEUMBOI MM MOXKET ObITh HEJOCTOBEPHOM;
UCTOJIb30BaTh MpPHU BBIIOJHEHWM YUYEOHBIX 3aJaHUi HAay4HO--TIOMYJSIPHYIO JIUTEpaTypy
($U3MUeCKOro CcoJepXKaHMs, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BiaAeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHd HHPOpPMAIMM M3 OJHOM 3HAKOBOM
CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHBIC NMHMCHMEHHBIE M KPAaTKHUE YCTHBIE COOOIIEHUs, 00001mas nHpopMaluio
U3 HECKOJBKUX MCTOYHHKOB (PU3MUYECKOTO COJEP)KAHMS, B TOM YHUCIE MYOJUYHO MPEACTaBIATH
pe3yibTaThl MPOEKTHOW MM MCCIEJOBATENbCKON AEATENbHOCTH, IPU 3TOM I'PaMOTHO



WCIIONIb30BaTh M3YYCHHBIN MOHSATUIHBINA ammapar Kypca (U3UKH, COMPOBOXKAATH BBICTYILICHUE
MIPE3CHTALIUEN;

P BBIMOJTHCHUH YYEOHBIX MPOCKTOB U HUCCICIOBAHUN (DU3MYECKHX MPOILECCOB pacIpenciisiTh
00513aHHOCTH B IPYIINE B COOTBETCTBUH C MOCTABJIEHHBIMU 33Ja4aMU, CJIECIUTh 3a BHINOJTHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JIEATENIbHOCTh ~ TPYIIbI, BBICTPAMBAaTh KOMMYHHUKAaTHBHOE B3aWMOJICUCTBUE, MPOSBIISSA
TOTOBHOCTD pa3peiaTs KOH(QIUKTHI.

K koniy oOyuenuss B 9 kjacce mnpeaMeTHbIE pe3ysbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:
HCIIOJIB30BaTh MOHATHS: CUCTEMA OTCUETA, MAaTEpHAJIbHASL TOUKA, TPACKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOT O JIBUYKEHUS, nedopmarnus (ynpyras, IIacTU4ecKas), TpEHUE,
LEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTH, aOCOJIIOTHO
TBEP/I0E TENO, LEHTP TSHKECTU TBEPAOIO Teja, paBHOBECUE, MEXAHUUYECKUE KOJIEOaHUs U BOJIHBI,
3BYK, HH(PPA3BYK U YJIbTPA3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKANA 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OTM30PYKOCTh M JTaTbHO30PKOCTb, CIIEKTPhl MCIYCKAHMS U MOTJIONIEeHUs, anbda-, OeTa- u
ramma-u3J1y4eHus, U30TOIbl, IICpPHAsl YHEPreTHKA;
pa3nuuath  SBJICHHS (paBHOMEPHOE U  HEPaBHOMEPHOE MPSMOJIMHEWHOE  JBUIKEHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JIBUKEHHE, CBOOOJHOE TAJCHHUE Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE JBIKCHHE, KOJIeOATEIbHOE
JIBUKEHHE (3aTyxalolle W BBIHYXKIEHHBIE Koyie0aHMs), PE30HAHC, BOJHOBOE JBHKCHHE,
OTPaXE€HUE 3BYKa, MNPSMOJIMHEIHOE pacnpoCTpaHEHUE, OTPAKEHHE U TPEIOMIICHHE CBETa,
MIOJIHOE BHYTPEHHEE OTpaK€HUE CBETa, pa3joKeHHe Oeloro cBeTa B CIEKTP U CII0KEHHE
CHEKTpaJIbHBIX I[BETOB, IHUCIEPCUSl CBETa, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HHKHOBEHHE
JMHENYaToro CreKkTpa HM3JIy4eHHs]) MO ONHCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIMX JJAHHOE (PU3HUECKOE SBJICHUE;
pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (DPU3MUECKUX SBICHUI B OKpY)KarolleM MHUpe (B TOM
ymciie (pU3NYECKUe SBIICHUS B NMPUPOJAE: NMPUIMBBI U OTIUBBI, JBWKeHHE miaHeT CosHeuHOU
CUCTEMbI, PEAKTHUBHOE [IBUJKEHUE KHUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH,
36MJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 5XO, L[BETA TeJ, ONTHUYECKHE SBICHUS B
npupojie, OWOJIOTMYECKOe JeMcTBUE BHJIMMOIO, YIbTPa(HOIETOBOIO M PEHTI€HOBCKOIO
U3ITy4eHUH, €CTEeCTBEHHBIH pPaJUOAKTUBHBIA (OH, KOCMUYECKHE JIy4yd, paJAHMOaKTHBHOE
U3ITy4YeHUE MPUPOJHBIX MHHEPAJIOB, IEHCTBHE PpPAaJUOAKTHUBHBIX H3JyYEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOIUTH MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIACIATH CYIIIECTBEHHbIE
cBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;
ONKCHIBaTh M3YUYEHHBIE CBONCTBA Tel M (U3WYECKUE SBJICHUS, HCIONB3Yys (U3HUecKue
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAsl CKOPOCTh TeJla TP HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMelIeHre, IyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHHUs, CHJIAa YINPYTrOCTH, CHJIA TSKECTH,
yCKOpeHUe CBOOOJHOIrO MaJieHusi, BEC Tejla, UMITYJIbC Tejla, UMIYJIbC CHUJIbI, MEXaHUYecKas
paboTa M MOIIHOCTb, MOTEHLIMAJIbHAS SHEPTUs Tela, MOJHSATOrO HaJ| MOBEPXHOCTHIO 3eMIIH,
NOTEHLIMAJbHAs DHEPIUsl C)KATOM NPY)KUHBI, KMHETUYECKas DHEPrus, MOJHAas MEXaHWYEeCKas
SHEprus, MEepuoJl M 4YacToTa KoJIeOaHWH, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEIOMIICHUS CpEeIbl), MPU OMHCAHUM MPABUIBHO TPAKTOBATH
buznyecKuit CMBICT UCHOJIb3YEMbIX BEJIUYUH, 0003HAUYEHUS U €IUHUIIBI (PU3MUYECKUX BEIUYUH,
HaXOAUTh (OPMYIIBI, CBA3BIBAIOIINE JaHHYIO (PU3UUECKYIO BEJIMYMHY C JAPYTMMHU BEITHMUYMHAMH,
CTPOUTH TPAPUKHU U3YUECHHBIX 3aBUCUMOCTEH (PH3UUECKUX BEIHYUH;



XapakTepu30BaTh CBOMCTBA TeJ, (HU3MUECKUE SBICHUS U MPOIECCHl, MCIONB3YsS 3aKOH
COXpaHEHHsI SHEPrHH, 3aKOH BCEMHPHOTO TATOTECHUS, MPUHIMII CYHEPHO3UIMUA CHJI, TPHHIIUI
oTHOcUTEeNbHOCTH [ammies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS WMITYJIbCa, 3aKOHBI
OTpPa)KEHMsI U IPEIOMIICHUS] CBETA, 3aKOHBl COXPAaHEHMs 3apsiI0BOTO U MAaCCOBOIO YHUCEN MpHU
AJICPHBIX peakUUsaX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3allUCHIBATh €ro
MaTeMaTHYECKOE BbIPAKECHUE;

OOBSICHATH (PU3UYECKUE IMPOLECCHl U CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTYaIHi
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABJIATH IPUUMHHO--CIEICTBEHHbIE CBSA3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOM Ha 2—3 M3YyYCHHBIX CBOWCTBA (PH3MUECKUX
SBIICHUN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacy€THbIC 3a/1a4M (ONUPAIOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3YS 3aKOHBI
U (QopMyiibl, CBs3bIBalOIIME (U3UYECKUE BEJIMYMHBL: HAa OCHOBE aHajgM3a YCIOBMS 3aJauu
3aMMCBIBaTh KPAaTKOE YCJIOBUE, BBISIBIIATh HEAOCTAIOIINE WM WU30BITOYHBIC JaHHBIEC, BHIOMPAThH
3aKOHBI W (OPMYNBI, HEOOXOAMMBIE Ui PEUICHHs, MPOBOJAUTH pPACYETHI W OLIEHUBATH
PEATMCTUYHOCTD MTOJYYEHHOTO 3HaUCHUsI (PU3UUYECKON BEIMUHHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEHIMTh TPH MOMOIIM (PHU3UUECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHHME MCCIEIOBAHUS, BBIICNIATH IPOBEPSIEMOE MPEANOI0KEHUE, OLIEHUBATh
IPaBUIBHOCTh IHOPsiIKA IPOBEJEHHUS HUCCIIEAOBAaHUs, JAejaTh BBbIBOJABI, HHTEPIPETHUPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJUTH OIBITH MO HAOMIOACHUIO (U3UYECKUX SIBICHUNA WM (PU3MYECKHX CBOMCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI PHEPrUM, 3aBUCUMOCTb IE€pUOjia
KoJIeOaHUH NPYKUHHOI'O MAasgTHUKA OT Macchl rpy3a M )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJibIX KoJieOaHuil, MpsIMONIMHEITHOe pacpoCTpaHEeHUe CBeTa, pa3jiokeHue 0eraoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300paKEHUS B IIOCKOM 3€pKajie U CBOMCTB M300pa’keHus
npeaMeTa B coOuparolei JuH3e, HaOI0JeHUE CIJIOLIHBIX U JIMHEHYaThIX CIIEKTPOB U3IYUESHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyI0BaHNUs, OMMCHIBATH X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI;

NPOBOJUTHh TPHU HEOOXOIUMOCTH CEPUI0 TPSMBIX H3MEPEHHU, ONpEIeNsisi cpelHee 3HAYeHHe
u3MepseMoil Benu4rHbl ((POKYCHOE paccTOsiHME cOoOMparomieil JMH3bI), 000CHOBBIBATh BHIOOP
crioco0a u3MepeHus (M3MEepUTENHLHOI0 Ipudopa);

NPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYUH C HWCIOIB30BAHUEM IPSIMBIX
U3MEepeHuil (3aBUCUMOCTh ITYTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JIBIDKEHHH 0e3 HadallbHOU
CKOpOCTH, Tlepro/ia KojJeOaH! MaTeMaTH4ecKoro MasiTHUKa OT JJIMHbI HUTH, 3aBUCUMOCTH yIJIa
OTpaKeHHsI CBeTa OT yrja MaJeHus M yrjia MpeJoMJICHHs OT yrjla MaJeHHs): IUIaHUPOBaThb
HCCJIEIOBAaHHUE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3YyJIbTAThl MOTYYEHHON
3aBUCUMOCTH (DM3WYECKHX BEIMYMH B BHUAC TaONWIl M TPaQuKOB, JENaTh BBIBOJIBI TIO
pe3ysbTaTaM UCCIIE0BaHuUS;

IPOBOJUTH KOCBEHHbIE U3MEpEHHs (PU3NUECKUX BEIMUYUH (CPEHss CKOPOCTh U YCKOpPEHHE Tela
pA PaBHOYCKOPEHHOM BW)KEHUH, YCKOPEHHE CBOOOJHOTO MaJeHHs, KECTKOCTH IMPYKHHEI,
KOA(P(UIIMEHT TPEeHHs] CKOJIBXKEHUs, MeXaHndeckas paboTa M MOIIHOCTb, 4acTOTa U IEPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYXHUHHOTO MAasSTHUKOB, OITHYECKas CHJIa COOHMparomien
JMH3BI, PaJMOAKTUBHBIA (DOH): IJIAHUPOBATH M3MEPEHMs, COOMpaTh HKCIEPUMEHTAIBbHYIO
YCTAHOBKY W BBITIOJIHATH U3MEPEHUS, CIEIys MPEII0KESHHON HHCTPYKIIMH, BEIYUCIIATH 3HAYCHNE
BEJIMYMHBI M aHAJIM3UPOBATH IIOJyYEHHBIE PpE3yJbTaThl C Y4ETOM 3aJaHHOW MOTPELIHOCTH
U3MEpEHUN;

co0JTI01aTh TIpaBUjIa TEXHUKH 0€30MMaCHOCTH TIPH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHHEM:;



pa3nn4yaTh OCHOBHBIE NPU3HAKUM H3YYEHHBIX (DU3MYECKHX MOJEJICH: MarepuanbHas TOYKa,
abCcoOTHO TBEPIOE TEJIO, TOUCUHBIM NCTOYHHK CBETA, JIyd, TOHKAs JIMH34, IIAaHETapHas MOJIEIb
aToMa, HyKJIOHHAsl MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh NPUHIMIIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpOil Ha WX oOmHMcaHus (B TOM YHCIE: CIUIOMETP, AATYMKU MOJOXKECHHS, PACCTOSIHUA H
YCKOPEHHUs, paKeTa, 5XO0JIOT, OYKH, Iepuckor, QoToamnmapar, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBAaX (PU3MUYECKHX
SBJICHUI U HEOOXOaMMbIe (PU3MYECKre 3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMBl M CXEMaTHYHbIE PHUCYHKM U3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX HPUOOPOB M TEXHOJIOTMYECKMX IPOLECCOB IpPHU pEIIeHUH y4deOHO--
IPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI Ul IIOCTPOCHUS U300paXKeHU B IUIOCKOM 3€pKalle U
coOuparoIei TMH3e;

NPUBOANUTH MPUMEPHI (HAXOIUTh MH(POPMAIUIO O MPUMEpPaxX) MPAKTHUYECKOTO HCIOIb30BAHHS
¢u3nuecKrx 3HaHUH B IOBCEHEBHOM KU3HU JUIsl oOecrieueHus: 0€30IacCHOCTH IpU OOPALEHUH C
npubopaMu M TEXHUUYECKUMH YCTPOWCTBAMM, COXPAHEHHs 3/10pOBbS M COOJIOAECHUS HOPM
HKOJIOTHYECKOTO MTOBEJICHHS B OKPY’KaIOIICH Cpee;

OCYIIECTBIISITh MOMCK MHPOpPMALUU (HU3NYIECKOTO conepkaHus B MHTepHETe, caMOCTOsTEIHHO
(bopMynHpysl MOMCKOBBIM 3ampoC, HAXOAWTh MYTH OINPENEICHUs] JOCTOBEPHOCTH IOIy4ECHHON
UH(pOpPMAaLMU Ha OCHOBE UMEIOIIMXCS 3HAHUN U JONIOJTHUTEIbHBIX UCTOYHUKOB,;

UCMOJIb30BaTh IPHU BBIIOJHEHWH Y4YEOHBIX 3aJaHUi Hay4yHO--IIOMYJSIPHYIO JIMTEpaTypy
(GU3NIECKOT0 CONEpXKAHMS, CIPABOYHBIE MaTepHalibl, pecypchl ceTh HHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMsl HMH(GOPMAIMM W3 OJHOW 3HAKOBOW
CHCTEMBI B JIPYT'YIO;

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIIEHWS Ha OCHOBE WH(pOpMAIHUU U3
HECKOJIbKUX HCTOYHHKOB (DPU3MUECKOTO COMEpKaHUs, IyOJIHMYHO TPEACTaBISTH PE3yIbTaThI
NPOEKTHONM WM MCCIE0BATENbCKOM JEATENIbHOCTH, IPH 3TOM TPaMOTHO HCIOJIb30BaTh
U3y4eHHBIN MOHATUIHBIN anmapar U3y4aeMoro pasjena (GU3UKU U COMPOBOXK/IATh BHICTYIJICHHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KommuecTBO yacoB €) JIEKTPOHHBIE
No HaunmenoBanue Kom I (adhposbie) Cnoco0 oLleHKH
. pa3ziesioB U TEM Tpo paxTiie HHop CHHCOK UTOTOBBIX TUIAHUPYEMBIX PE3yJIbTATOB | HTOTOBBIX
/1 Bcero| smpHBIE CKHUeE 06p830BaTeJIBHBIe
MpOrpaMMbl C YKa3aHHEM 3TaroB UX (OPMHUPOBAHMS TUTAHUPYEMBIX
pabotel | paboTh peCypcehl pe3ynbTaToB
Pazjnen 1. ®u3uka u eé poJib B NO3HAHUH OKPY:KAIOLIEr0 MUpa
Dusua - nayka bubmuoreka [IOK | - ucnonb30BaTh MOHATHS: GU3HYECCKUE U y
1.1 0 IpUpoze 2 https://m.edsoo.ru/7f |  xuMuueckue siBiIeHHS, HAOIIOICHHE, - YCTHBIH onpoc
416194 SKCIIEPUMEHT, MOJIEITb, TUIIOTE3A, €AUHULIBI
(bu3MYECKUX BEIMYHMH, aTOM, MOJIEKYJIa, -YCTHBIN OIpPOC
arperaTHble COCTOSHUA BenlecTBa (TBEPAOE, -MpaKTUYECKas
KUAKOE, Ta3000pazHoe); paborta
DUBIYCCKIe Bubnuoreka LHOK - pacrio3HaBaTh NPOSIBIICHUE N3YUYCHHBIX -CaMOCTOsTeIbHasd
1.2 B 2 1 https://m.edsoo.ru/7f | ¢$u3nYecKUX BICHUN B OKPYXKAIOLIEM MUpE, | paboTa.
416194 B TOM 4HcIie (PU3HYECKUE SBICHUS B -penieHne y4eOHbIX U
MIPUPOJIE; MPaKTHKO-
- 00BACHATH PU3NYECKUE SIBICHHUS, TIPOIIECCH] | OPHUEHTUPOBAHHBIX
Y CBOMCTBA Tell, 3a7ad4;
B TOM YHCJIE U B KOHTEKCTE CUTYyaIUid
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATH IPUUNHHO-CJIC/ICTBEHHBIE CBSI3H, -yCTHBIH OIpOC
CTPOUTH 00BsIcHeHNE U3 12 JTOrHYeCcKUX -IpaKkTHYeCKas
IaroB ¢ ONOpor Ha 1—2 U3y4eHHBIX pabora
ECTCCTBCHHOHay Buomuorekxa HOK CBOICTBa (I)I/ISI/I‘-ICCKI/IX HBJIGHHfI, (I)I/BI/I‘-ICCKI/IX -CaMOCTOSTEIbHAI
1.3 YHBII METON 2 1 https:/m.edsoo.ru/7f | 3aKOHA MM 3aKOHOMEPHOCTH; pabora.
O3HAHUA 416194 -cOo0II01aTh TIPaBUJIa TEXHUKU O€30MaCHOCTH -pelenne y4eOHbIX 1
npu paboTe ¢ 1ab0PaTOPHBIM O0OPYIOBAHUEM; | [IPAKTHKO-
- 1P BBITIOJIHEHUU YYEOHBIX MPOEKTOB U OPUEHTHPOBAHHBIX
HCCJICIOBAHMM pacpeieisiTh 00s3aHHOCTH B 3ajad;
rpyIIe B COOTBETCTBUU C IOCTABICHHBIMU
3aJlayaMu, CJISUTh 3a BBIMOJHECHUEM IIJIaHa
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JIeHCTBUH, aJIcKBaTHO OIICHUBATh
COOCTBEHHBIN BKJIAJI B IEATEILHOCTD TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE
B3aUMO/ICHCTBUE, YIUTHIBast MHEHUE
OKPYXKarOIIHX.

Uroro no pazneny

6

Pa3nen 2. [lepBoHayajibHbIe CBeJIEHUSI 0 CTPOEHUH BelllecTBA

bu6mmoteka [IOK
2.1 SGTPZ?T{;I: 1 https://m.edsoo.ru/7f4
m 16194
JIBrxeHue u
B3aUMO/ICHiCTBHE bubmnorexa LIOK
2.2 acTHIL 2 https://m.edsoo.ru/7f4
16194
BEILIECTBA ===
ArperaTHble bubnnorexa [IOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f4
BEIIECTBA 16194

- HCII0JIb30BATh MOHSTHSL: aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE,
KUJIKOE, Ta3000pa3Hoe);
- paznu4atk sBneHus (qudQy3us, TerIoBoe
JIBIDKEHHUE YaCTHUL] BEILECTBA)II0 OMMCAHUIO
UX XapaKTEpHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINUX JaHHOE
(bu3nyecKoe SIBIECHUE;
- pacro3HaBaTh MPOSBIICHUE U3YUYEHHBIX
(bu3NYECKUX SBJIEHUI B OKPY’KaAIOLIEM MHUPE,
B TOM 4uciie GU3NYECKHe SBICHUS B
IIPUPOJIE;
- OOBSCHATD (PU3HUECKUE SBIECHUS, IPOLIECCHI
¥ CBOMCTBA TeEJI,
B TOM YHCJIE U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISBJISITh IPUUMHHO-CIIECTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ ONopou Ha 1—2 U3y4eHHbIX
CBOICTBa QU3NYECKUX SBICHUM, PUINIECKIX
3aKOHa WJIM 3aKOHOMEPHOCTH;
- IPOBOJUTDH ONBITHI 110 HAOTIOACHHUIO
(bu3nUecKux SBICHUH WM (PU3NIECKUX
CBOMCTB TEII,

- COOJIIOIaTh MpaBHIIa TEXHUKUA OE30MaCHOCTH

- YCTHBIH onpoc

-YCTHBIH OITpPOC
-[IpaKTHYECKast
paborta
-CaMOCTOSITEIbHAS
pabora.

-penieHne yueOHbIX 1
MPaKTHKO-
OPHEHTUPOBAHHBIX
3ajad;

-YCTHBIH OITPOC
-CaMOCTOSITENIbHas
paborta.

-peleHne yueOHbIX 1
MIPAaKTUKO-
OPUCHTHUPOBAHHBIX
3aj1ad;
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pu paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
- 1P BBINIOJIHEHUHU yYEOHBIX MPOEKTOB U
UCCJICIOBAHMM paclpeiesaTh 00SI3aHHOCTH B
rpyIIe B COOTBETCTBUU C MOCTaBICHHBIMU
3aJla4aMH, CJICTUTH 32 BHIMIOJTHCHUEM TUTaHA
JIeHCTBUH, aicKBaTHO OIICHHUBATh
COOCTBEHHBII BKJIA/ B IEATEILHOCTH TPYIIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE
B3aMIMOJICHCTBHEC, YIUTHIBASI MHEHUE

OKpYXarolmunx.

Hroro no pazneny 5
Pa3nen 3. /IBu:KeHHe M B3aMMOAelCTBHE TeJl
bubmuorexa [JOK
3.1 Mexanuueckoe 3 https://m.edsoo.ru/7f4
JIBUKEHHUE 16194
bu6nuoreka [IOK
3.2 EH:TPHLE?F’BM%C&’ 4 https://m.edsoo.ru/7f4
T 16194
bu6mmoteka [IOK
3.3 Cwita. Buzp! cun 14 1 https://m.edsoo.ru/7f4
16194

-HCIIOJIb30BAaTh MOHATHS: MEXaHUYECKOE
JBIDKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEHHOE ), TPACKTOPHSI, HHEPIIHS,
paBHOAEHCTBYIOIIast cuil, Aedopmarus
(ynpyrasi, miacTi4eckas ), HeBECOMOCTb;

- pa3nuy4aTh SBJICHUS (PaBHOMEPHOE
IBIKEHUE, HEPAaBHOMEPHOE JIBUKEHUE, ,
B3aMMO/IEIICTBHE Tell, paBHOBECHE TBEP/IBIX
TEJN € 3aKPEMIEHHON OChIO BPAIEHUS )10
ONHCAHMIO UX XapaKTEePHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE
¢buznueckoe SIBICHUE;

- pacmo3HaBaTh MPOSIBICHUE N3YUIECHHBIX
(bu3nUecKUX ABJICHUIN B OKPYXKAIOIIEM MUPE,
B TOM 4YHnCIe (U3NICCKHE SBICHUS B
IPUPOJIE: TPUMEPHI IBHXKEHUS C
Pa3IUYHBIMU CKOPOCTSIMU B 5KMBOH U
HEKMBOM MPUPO/IE,IIPU TOM NIEPEBOIUTH
IPAaKTUYECKYIO 3a/1auy B y4€OHYIO, BBIIEISATh
CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHN)

-YCTHBIH OIIPOC
-pelieHne yueOHbIX 1
MIPAKTHKO-
OpPUEHTUPOBAHHBIX
3ajad4;

-YCTHBIH OIIPOC
-IIpaKTHYECKast
pabora
-CaMOCTOSITENIbHAs
pabora.

-penieHne y4eOHbIX U
IIPAKTUKO-
OPUCHTHUPOBAHHBIX
3ajay;

-YCTHBIH OIIPOC
-[IPaKTUYECKast
pabota
-CaMOCTOSITENIbHAas
pabora.

- KOHTPOJIbHAs
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(bu3nYeCKUX SIBICHUI;

- OIMCHIBATh U3yUYEHHBIE CBOMCTBA TEM U
¢bu3nveckue sIBICHUS, UCTIOIb3Ys
(du3UYEeCKre BeTUIMHBI (Macca, 00bEM,
IUIOTHOCTb BELIECTBA, BpEMS, IIYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa
YIPYTOCTH, CHJIA TSDKECTH, BEC TEJIA, CUla
TPEHHsI), IPU OMHCAHUU MTPABUIILHO
TPAKTOBATh (PU3MUECKUI CMBICIT
UCIOJIb3YEMBIX BETUYHH, UX 0003HAUCHUS U
SIMHULIBI PU3NICCKUX BEITUYHH, HAXOAUTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIIMYUHY C IPYTUMHU
BEJIMYUHAMU, CTPOUTH IPpaUKH N3YUIECHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIHMYNH;

- OOBSICHATH (PU3MUECKHUE SBICHUS, IPOLECCHI
U CBOMCTBA Tell,

B TOM YHCJIE€ U B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATH IPUUNHHO-CJIC/ICTBEHHBIE CBSI3H,
CTPOUTBH OOBSICHEHUE U3 1—2 TOTHUECKUX
[1aroB ¢ ONopoi Ha 1—2 U3y4eHHbIX
CBOICTBa GUBUUYECKUX SBICHHUH, PUIUIECKIX
3aKOHa WJIM 3aKOHOMEPHOCTH;

- pemath pacu€THbIe 3a1aun B 1-2 nelicTBus,
MCIOJIb3YS 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAOIINE (PU3MUECKUE BETMUUHBI: Ha
OCHOBE aHaJIM3a yCJIOBHUS 3ajaul 3aMChIBATh
KpaTKOE YCJIOBHUE, MOJCTABNIATh (PU3NUECKHe
BEJIMYMHEI B POPMYJIIBI U IPOBOIUTH
pacuéThl, HAXOIUTH CIIPABOYHBIC TaHHBIE,
HeoOXO0UMBbIE JJIs pelIeHus 3a1ad,
OLICHUBATh PEATMCTUYHOCTD MTOJIy4EHHOU
(U3UYECKON BETMYHHBL;

paborta

-peleHre y4eOHbIX 1
MIPAKTHKO-
OPHEHTHPOBAHHBIX
3ajad;




- pacro3HaBaTh Mpo0JIeMbl, KOTOPbIE MOXKHO
peLUTh MPHU MOMOIIN GU3NIECKUX METOJIOB,
B ONMCAHUHU UCCIIEJOBAHUS BBIICIIATh
MIPOBEPSIEMOE MPEITOIOKEHNE (THIIOTE3Y),
pa3ianyaTh U MHTEPIPETUPOBATH
IOJIy4EHHBIN pe3yJIbTaT, HAXOJUTh OLIMOKH B
XO/JI€ OIIBITA, AENaTh BBIBOBI IO €I0
pe3yabTaram;

- IPOBOJIUTH OTBITHI TI0 HAOIIOIEHUIO
(bu3nUecKux sIBICHUH WK GU3NIECKUX
CBOWCTB Tell: (opMyITupOBaTH IPOBEPsIEMbIE
IPEIOI0XKEeHUs, COOUpaTh YyCTAaHOBKY

U3 IPEI0KEHHOI0 000pYA0BaHMs,
3aIMCBIBATh X0/ OIBITA U (HOPMYITHPOBATH
BBIBO/IBI;

- BBIIIOJIHATH NPSAMbIE U3MEPEHUS
paccTosiHUs, BpDEMEHH, Macchl Tela, 00bEMa ¢
MCII0JIb30BAaHNEM aHAJIOTOBBIX U IIU(PPOBBIX
nprOOpPOB, 3aMUCHIBATh OKa3aHUs IPHOOPOB
¢ yu€ToM 3aJJaHHOMN aOCOTIOTHON
MIOTPEUIHOCTH U3MEPEHUN;

XapaKTepu30BaTh CBOMCTBA TeJl, (pU3NUECKHe
SBJICHUS U TIPOLIECCHI, UCIIOJIb3Ys ITPaBHIIa
CIIOXKEHHMSI cuJT (BAOIb OJHOM MPSMOIA), 3aKOH
I'yka, , mpu 3TOM /1aBaTh CIOBECHYIO
(bopMyIHUPOBKY 3aKOHA U 3aIIMCHIBATH €TO
MaTEMaTHYECKOE BBIPAKEHHUE;

- IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH
OJTHOW (PM3MUECKON BETMUMHBI OT JPYron

C UCMOJIb30BAaHUEM TNPSAMBIX U3MEPEHUI
(3aBUCUMOCTHU ITyTH PABHOMEPHO
JBUKYIIETOCS TeJla OT BPEMEHU JBUKECHHUS
T€Na,CUJIbl TPEHUS CKOJIBKEHHUS OT BEca TeNa,
KadecTBa 00pabOTKH MOBEPXHOCTEH TET U




HE3aBUCUMOCTH CHJIbI TPEHUS OT ILIOLIaN
COIIPUKOCHOBEHUS TeJl, CUJIbI YIIPYTOCTH OT
YIUTMHEHUS TIPYKUHBI)y4aCTBOBAThH B
IUTAHUPOBAHUH Y4€OHOTO UCCIIEI0OBaHMUS,
cOOMpaTh YCTAaHOBKY U BBITIOJIHSATD
U3MEpPEHUs, Cllelysl IPEI0KEHHOMY IIJIaHy,
(UKCUpPOBATh PE3yIbTATHI MOTYYECHHON
3aBUCUMOCTH (PU3MUYECKUX BEJINYMH B BUJIE
NPEUIOKEHHBIX Ta0IHIl ¥ TpadHKOB, 1E/IaTh
BBIBO/IbI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;
- IPOBOJIUTh KOCBEHHbIE U3MEPEHHUS
(bu3nUIeCKNUX BEMUYHH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTH U TBEPAOTO TeNa), CIaeys
IIPEIIOKEHHON HHCTPYKLIUN: TIPU
BBINOJIHEHUH U3MEPEHUI COOUpPaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISITD
3HAa4YeHHEe UCKOMOW BEITMYHHBI;
- cOOJII01aTh MpaBUiIa TEXHUKU O€3011acCHOCTH
npu paboTe ¢ 1a6opaTOpHBIM 000PYI0BAHUEM;
YKa3bIBaTh MPUHIHIIBI IEHCTBHUS TPUOOPOB U
TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETD;
XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUSL
M3YYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPON Ha MX ONHUCAHUA ,
MCIIOJIb3YS 3HAHMSI O CBOMCTBAX (PU3UUECKUX
SBJICHUN 1 HEOOXOIMMBbIE (PU3NYECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;
-IPUBOJUTH IPUMEPHI (HAXOIUTh
MH(}OPMALIHIO O IPUMEPax) MPaKTHYECKOTO
MCTIOJIb30BaHUS (PU3UUECKUX 3HAHUI B
MOBCETHEBHOM JKMU3HHU U1 00eCTIeUeHHUSI
0e30macHOCTH IpU OOpaIlleHuH ¢ mpudopamu
U TEXHUYECKMMHU YCTPOMCTBAMU, COXpaHEHUS




3I0POBBS M COOJIFOICHHSI HOPM
AKOJIOTMYECKOTO MTOBEICHUS B OKPYKAIOIIEH
cpene;

-OCYIICCTBIISITH OTOOP HCTOYHUKOB
uH(popmanuu B cetr UHTEpHET B
COOTBETCTBHAM

C 3aJIaHHBIM [TOUCKOBBIM 3alIPOCOM, Ha OCHOBE
HMMEIOIIUXCS 3HAHUI U TyTEM CpaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIJICISATh
nH(popMaIno, KoTopas sSBJIsSETCS
MIPOTUBOPECUYUBOU HIIK MOXKET OBITH
HEJIOCTOBEPHOM;

- 1P BBINIOJIHEHUHU yYEOHBIX MPOEKTOB U
HCCJICIOBAHHM pacpeiesiTh 00SI3aHHOCTH B
IpyIIe B COOTBETCTBUU C IOCTABICHHBIMU
3aJlagaMH, CJICIUTh 3a BBIIOJIHCHUEM IIJIaHa
JeUCTBUI, aJIcKBATHO OLIECHUBATh
COOCTBEHHBIN BKJIAJl B IEATETLHOCTD TPYIIIIHI,
BBICTpPaNBaTh KOMMYHUKAaTUBHOE
B3aWMO/ICVCTBUE, YUUTHIBASI MHECHUE

OKPYXarOIIHX.

Hroro no pasaeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJ, ;KUIKOCTel U ra3oB
JlaBnenue.
Ilepenaua
JIaBJICHUS bu6mmoteka [IOK
4.1 TBEPIBIMU 3 https://m.edsoo.ru/7f4
TeJIaMH, 16194
JKUJIKOCTSIMH U
rasamu
bu6nuoreka [IOK
4.2 ﬁaBieHHe 5 https://m.edso0.ru/7f4
HAKOCTH 16194

- UCTI0JIb30BaTh MOHATH:COOOIIAOIECS
COCY/IBI;

- pa3nuyaTh SABJIEHUS (Mepeaaya JaBIeHus
TBép)II)IMI/I TEJIaMH, )KUAKOCTSIAMU U Ira3daMu,
aTMoc(epHoe J1aBieHue, JIaBaHue Tel) Mo
ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
buznyecKoe sIBICHUE;

- pacio3HaBaTh NPOABIICHUC U3YYCHHBIX
(bU3NYECKUX SBJICHUN B OKPYXKAIOLEM MUPE,

-YCTHBIH OITPOC
-CaMOCTOSITEIbHAs
paborta.

-peleHne yueOHbIX 1
MIPAaKTUKO-
OPHUEHTHPOBAHHBIX
3aj1a4;

-YCTHBIH OITPOC
-CaMOCTOSITEIbHAS
pabora.
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bubmnoreka LIOK
43 Ammoceproe https://m.edsoo.ru/7f4
JIaBJICHUE 16194
[evicTtBue
JKIJIKOCTH ¥ rasa bubmmoteka [IOK
4.4 . https://m.edsoo.ru/7f4
Ha MOTPYKEHHOE 16194

B HUX TCJIO

B TOM uucJie (PU3UYECKUe SIBICHUS B
MpUpOJie:  BIHUSAHHUE aTMOC(EPHOTrO
JIaBJICHUS HA )KUBOW OpraHU3M, IJIABAaHUE
PBIO, IPU ATOM NEPEBOAUTH MPAKTUUECKYIO
3aja4y B yu4eOHYIO, BBIJICIIATH CYIIICCTBCHHBIE
cBoMcTBa (MPU3HAKHK ) GU3HYECKUX SBICHUM;
- OIUCHIBATh U3YYCHHBIC CBOMCTBA TEI U
buznueckue IBICHUS, UCTIONb3Ys
(du3nyecKre BeTUIHHEI (1aBiieHue (TBEPIOTO
Tena, KHUAKOCTH, Ta3a), BRITAJIKHUBAIOIIAS
CUJIa, MEXaHU4YeCcKasi padoTa, MOIIHOCTbD,
TUIEYO CHUJIBI, MOMEHT CHJIBI, KOO UITHECHT
MOJIE3HOTO ACHCTBUS MEXaHU3MOB,
KHHETUYCCKas U MMOTCHIIMAIbHAS YHEPTH ),
MIPYU OMMCAHHUH MTPABUIIBHO TPAKTOBATh
(U3HYECKUI CMBICIT MCITOJIb3YEMBIX BEITMIHH,
X 0003HAYEHUS U eTUHUIIBI (PU3HMUECKUX
BEJIMYMH, HAXOJUTh (DOPMYIIBI,
CBSI3BIBAIOIIINE TAHHYIO (PUZUYECKYIO
BEJIMYMHY C IPYTUMHU BEIHUYNHAMU, CTPOUTH
rpaduKi U3y4eHHBIX 3aBUCUMOCTEN
(UBUYECKUX BEIMYMH;

-XapaKTepru30BaTh CBOICTBA Te,
(U3UYECKUe SBJICHUS U MPOIIECChI, 3aKOH
[Tackans, 3akoH Apxumea, mpy 3TOM JaBaTh
CJIOBECHYIO (hOpPMYITUPOBKY 3aKOHA U
3aMKChIBaTh €70 MaTEMaTUIECKOe
BBIpaKCHUE;

- O0BACHATH (PU3HUECKUE SIBIICHUS, TIPOIECCHI
U CBOMCTBA TeElI,

B TOM YHCJIC ¥ B KOHTEKCTE CHTYyaIui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTHUECKUX

-pelieHre y4eOHbIX U
MPaKTHKO-
OPUECHTHUPOBAHHBIX
3ajad;

-YCTHBIN OIPOC
-CaMOCTOSITEIbHAS
paborta.

-perieHne yaueOHbIX 1
MPAKTUKO-
OPHEHTHPOBAHHBIX
3aay;

-YCTHBIH OITPOC
-[IPAKTUYECKast
pabota
-CaMOCTOSITENIbHas
paborta.

- KOHTPOJIbHAsS
pabota

-peleHe yueOHbIX 1
MPAaKTUKO-
OPUEHTHPOBAHHBIX
3ajad;
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1aroB ¢ OMopoi Ha 1—2 U3y4eHHBIX
CBOICTBa GU3UYECKUX SBICHUM, PUINIECKUX
3aKOHa WJIM 3aKOHOMEPHOCTH;

- pemiath pacu€THbIe 3a1aun B 1-2 nelicTBus,
UCTIONB3Ys 3aKOHBI M (HOPMYJIHI,
CBs3bIBAIOIIME (PU3NUYECKUE BEIMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHUS 3ajaul 3aIIMChIBATh
KpaTKO€ YCJIOBUE, MOJCTABIATh (PU3NUECKHe
BEJIMYUHEI B JOPMYJIIBI U IPOBOIUTH
pacy€Tbl, HAXOJUTh CIIPABOYHEIC TaHHBIE,
HEO0OXOIUMBIE JJIs PEelIeHUs 3a1a4,
OILICHUBATh PEATMCTUIHOCTD TOITYIEHHOU
(bu3nUeCcKOil BETUYNHBL;

- pacro3HaBaTh Ipo0OJIEMBbl, KOTOPbIE MOYKHO
PEIINUTh IIPU OMOIIHU (PUINYECKUX METOJIOB,
B OIMCaHHUH UCCIICIOBAaHUS BBIJICIATh
IIpoBEpsAEMOE MPEINOI0KEHHUE (TUIIOTE3Y),
pa3nuyaTh ¥ HHTEPIIPETUPOBATH
MIOJTyYECHHBIH pe3yNIbTaT, HAXOIUTh OIIHOKH B
XOJI€ OTIBITA, JETaTh BBEIBOJBI IO €T0
pe3yabTaram;

- IPOBOJIUTH OTBITHI TIO HAOTFOIEHUIO
bu3NYECKUX SIBICHUN WIH (PU3HUECKUX
CBOICTB Tel: OPMYIHUPOBATH IPOBEPSEMBIE
MPENOI0KEHUs, COOUPaTh YyCTAaHOBKY

13 MPEJJI0KEHHOTO 000PYI0BaHUS,
3aMUChIBaTh X0/ OIBITA U POPMYITUPOBATH
BBIBOJIBI;

- IPOBOJIUTH UCCIIEZIOBAHUE 3aBUCUMOCTH
OJIHOM (pU3MYEeCKON BEMUUHBI OT IpYyron

C UCTOJIh30BAHUEM MPSMBIX U3MEPEHHH (
BBITAIKHBAIOIIECH CHIIBI OT 00BhEMaA
MOrPYKEHHOM YaCTH TeJIa U OT INIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT TIOTHOCTH




Tena, OT MIYyOUHBI, HA KOTOPYIO MOTPY>KEHO
TEJ0, YCIOBUH TUIABaHUS TEll, ), Y4aCTBOBATh
B IJTAHUPOBAHUU y4E€OHOTO UCCIIEIOBAHUS,
coOupaTh YCTAaHOBKY U BBIIIOJIHSTh
WU3MEPEHHUS, CIIeIYs IPEUIOKEHHOMY IJIaHYy,
bukcupoBaTh pe3yabTaThl MOTYUYEHHOM
3aBUCHUMOCTH (PU3NYCCKUX BEITUYHH B BUJIE
MpeJI0KEHHBIX TaOIUIl U TPapUKOB, Je/IaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEAOBAHUS;
- IPOBOJIUTH KOCBCHHBIE H3MEPCHUS
(bu3nYeCcCKUX BeIHUUH (TUIOTHOCTH BEIIECTBA
JKUJIKOCTU Y TBEPJOIO TEJIa, JABJICHUE
BO3/yXa, BHITAIKUBAIOIIAS CHJIA,
JIEMCTBYIOIIAsI HA TIOTPY>KEHHOE B JKUJKOCTh
TEIO, ), CIeIys MPEAI0KEHHON HHCTPYKITUH:
IIPH BBITIOJTHEHUH H3MEPEHUN COOMPATh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIYUCISTH
3HAYCHNE NCKOMOM BEITUYHNHEL,
-co0MI01aTh TIpaBUiIa TEXHUKU 0€30MacHOCTH
pu padoTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;
YKa3bIBaTh MPUHIIUIIBI IEHCTBUS MPHUOOPOB U
TEXHUUYECKHUX YCTPONCTB: COOOIIAIOLINECS
cocyabl, bapomerp;
XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS
W3YYECHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPO HA UX OMUCAHUS (B TOM
YHCIie: YCTPOUCTBO BOJOIIPOBO/IA,
TUJIPABIINYECKUI TTPECC, MAHOMETD,
BBICOTOMEP, TIOPIITHEBOI HACOC, aPEOMETP),
UCIIOJB3YS 3HAHMS O CBOMCTBAX (PU3NUECKUX
SIBJICHUH 1 HEOOXOTMMBIE (PU3NUECKHE 3aKOHBI
1 3aKOHOMEPHOCTH;
-TIpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB U
UCCJICIOBAHHM pacrpenensTh 00s13aHHOCTH B




IpYINE B COOTBETCTBUU C ITOCTABICHHBIMU
3aJlagaMH, CJIICIATH 3a BEITIOJIHEHHEM IJIaHa
JEUCTBU, aICKBAaTHO OIICHUBATH
COOCTBEHHBIN BKJIJI B ICATEILHOCTD TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsI MHCHUE
OKPY/KAKOIIUX.

Hroro no pasaeny 21

Pa3nes 5. PaGora m MomHOCTH. JHEprus

bu6mmoteka [IOK
51 Pabora n 3 https://m.eds00.ru/7f4
MOIITHOCTh 16194
bu6nuoreka [IOK
59 IIpocteie 5 https://m.edso0.ru/7f4
MEXaHU3MBbI 16194
bu6nuoreka [IOK
53 ZI{:);E;I:IE‘ICCKM 4 1 https://m.edso0.ru/7f4

16194

-pa3nuyarth siBJIeHUS (paBHOBECHE TBEPIBIX
TeJN ¢ 3aKPEeIIEHHON OChIO BpAICHHUS,
MIPEBPAIICHHS MEXAaHUYECKOW SHEPTHH) 110
OMHCAHUIO UX XapPaKTEPHBIX CBOICTB U Ha
OCHOBE OTIBITOB, IEMOHCTPHUPYIOLIUX TAHHOE
busnuecKoe sIBICHUE;

-pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX
bu3NYECKUX SIBIECHUI B OKPY>KAIOLIEM MHUPE,
B TOM 4YHCJIe (PU3NUECKUE SIBJIICHUS B
MIPUPOJIE: MPUMEPHI PHIUATOB B TEIIE
YeJIOBEKa, MPU 3TOM NIEPEBOJIUTH
MPAKTUYECKYIO 3a7a4y B Y4€OHYI0, BEIICTSATh
CYyILECTBEHHbIE CBOICTBA (IIPU3HAKH)
(bU3HYECKUX SIBICHUN;

-OIMHUCHIBATh U3YYCHHBIE CBOMCTBA TEI U
buznuecKkue SBICHHUS, UCTIONb3Ys
(bu3HYecKre BETUINHBI (MEXaHUYeCKast
paboTa, MOIIHOCTb, MJIEY0 CHIIbI, MOMEHT
CHJIBI, KO(DPUITUEHT TTOJIE3HOTO NEUCTBUS
MEXaHU3MOB, KHHETUYECKas U
MOTEHITMATBHAS YHEPTHUS), TIPH ONMCAHUH
MPABUJILHO TPAKTOBATh PU3NIECKUI CMBICI
HCIOJIb3YEMBIX BETMYHH, UX 0003HAUEHUS U
€IMHULIBI PU3NIECKUX BEITUYHH, HAXOIUTh

-YCTHBIH OIIPOC
-[IpaKTHYeCcKast
pabora
-CaMOCTOSITEIIbHAS
pabora.

-perieHre yueOHbIX 1
[IPaKTUKO-
OPUEHTUPOBAHHBIX
3ajad;

-YCTHBIH OIIPOC
-[IPAKTUYECKast
pabota
-CaMOCTOSITENIbHas
paborta.

-pereHre yueOHbIX 1
MPAaKTUKO-
OPUEHTHPOBAHHBIX
3ajad;

-YCTHBIH OIIPOC
-IIpaKTHYECKast
pabota
-CaMOCTOSITEIbHAS
pabora.
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(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO
(bU3NYECKyI0 BEIUUYHHY C APYTUMU
BEJIMYMHAMH, CTPOUTH IPpa KU N3YUEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYHH;
-XapaKTepU30BaTh CBOICTBA Te,
(bu3nyeckue BICHUS U IPOLIECCHI, IPABUIIO
paBHOBecHs ppluara (6J10Ka), «30J10TOe
IIPABUJIO» MEXAHUKHU, 3aKOH COXPaHEHMUS
MEXaHUYECKOI SHEPTUH, IPU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U
3aMHChIBaTh €70 MaTEMaTUUYECKOE
BbIpa)KEHUE;

-00BACHATH GU3NUECKUE ABICHHUS, IPOLIECCHI
¥ CBOMCTBA TEJI,

B TOM UHCJIE U B KOHTEKCTE CUTYaIUH
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBsICHEHUE U3 1—2 JTOTUYECKUX
1aroB ¢ ONopou Ha 1—2 u3y4eHHbIX
CBOMCTBA (U3NYECKUX SIBICHUHN, PU3NUECKUX
3aKOHa WJIM 3aKOHOMEPHOCTH;

- pemarth pacuéTHBIE 3a/1a9i B 1-2 nelicTBus,
UCTOJIb3Ys 3aKOHBI U (hOPMYJIHI,
CBsA3bIBAIONIME (PU3NYECKNE BEIMUNHBL: Ha
OCHOBE aHaJIM3a YCJIOBHUS 334l 3aIIMChIBATh
KpaTKO€ YCJIOBUE, MOJCTABIATh (PU3NUECKUe
BEJIMYMHBI B (POPMYJIIBI U TIPOBOJUTH
pacuéThl, HAXOIUTh CIIPABOYHbBIE TAaHHBIE,
HEO0XO0AMMBIE JJIS pelIeHus 3a/1a4,
OIICHUBATh PEATTMCTUUYHOCTD MOJTYYEHHOM
(bu3nUecKoil BETUUNHBL;

- pacro3HaBaTh NPoOJIEeMBbl, KOTOPbIE MOYKHO
PELIUTh MPHU MOMOIIY (PU3UIECKUX METOJIOB,
B ONMCaHWM UCCIICIOBaHMs BBIIENIATh

- KOHTPOJIbHAS
paborta

-peieHne ya4eOHbIX 1
HPaKTHKO-
OPHEHTHPOBAHHBIX
3aj1a4;




MIPOBEPSIEMOE MPEITOIOKEHNE (THIIOTE3Y),
pa3ianyaTh U HHTEPIPETUPOBATH
MIOJTyYECHHBIH Pe3yNbTaT, HAXOIUTh OIIMOKH B
XO/JI€ OIBITA, AeNaTh BHIBOBI IO €r0
pe3ynbTaram;

- IPOBOJIUTH OMBITHI 110 HAOIIOJCHHUIO
(bu3NUeCKUX SIBICHUH WIH (PU3NIECKUX
CBOIICTB Tell: JOPMYITUPOBATH IPOBEPSEMbIE
MPEIOI0KEHUs, COOUPATh YCTAaHOBKY

13 MPEJJI0KEHHOTO 000PYI0BaHUS,
3aMuChIBaTh X0/ OMbITA U POPMYIHPOBATH
BBIBO/JIBI;

- IPOBOJUTH UCCIIEIOBAHNE 3aBUCIMOCTHU
OJTHOW (PM3MUECKON BETMIMHBI OT JPYron

C UCTOJIb30BAaHUEM MPSMBIX U3MEPEHHI
(ycnoBuit paBHOBECHsI phluara u 0JI0KOB),
y4acTBOBAaTh B IJIAHUPOBAHUHU Y4€OHOTO
UCCIIEIOBaHMsl, COOUpaTh YCTAaHOBKY U
BBITIOJIHATH H3MEPEHHUS, CICTYs
MPEUIOKEHHOMY TUTaHy, (PUKCHPOBATh
Pe3yJbTaThI MOJy4€HHON 3aBUCUMOCTH
(bU3NIEeCKUX BETMYMH B BUE PEITI0KESHHBIX
TaOIUI U TPaQUKOB, AETaTh BEIBOABI 110
pe3yJbTaTaM UCCIIeIOBAHUS,

- IPOBOJIUTH KOCBEHHBIE U3MEPEHUS
(bu3nueckux BeNUYUH (KOdPGUIUEHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX
MEXaHU3MOB), CIICTYsI TPEIITOKEHHOM
WHCTPYKIMU: TIPU BBITOJTHEHUN U3MEPEHHH
COOMpaTh IKCTIEPUMEHTAIEHYIO YCTAaHOBKY U
BBIUUCIIATH 3HAUEHUE HCKOMOM BETMUHHBI;

-c0o0JII0/1aTh MPaBUJIa TEXHUKU O€30MacCHOCTH

npu paboTte ¢ 1a6opaTOpHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHLHUIIBI IEHCTBUS IPUOOPOB U




TEXHUYECKUX YCTPOMCTB: pbIyar, o BH>KHBII
Y HEMOABYKHEIHN OJIOK, HAKJIOHHAS IJIOCKOCTE;
XapaKTEepPU30BaTh MIPUHIUIIBI ICUCTBUS
H3YYEHHBIX MPUOOPOB U TEXHHUYECKUX
YCTPOMCTB C ONOPOM HA UX OMHUCAHUA (B TOM
YHUCJe: MOJIIUITHUKA, YCTPOUCTBO
BOJIONPOBO/IA, TUIPABIMYECKUI TIpecc,
MaHOMET], BICOTOMEP, MOPIIIHEBOM HACOC,
apeoMeTp), UCIOJIb3Ysl 3HAHUS O CBOMCTBAX
(U3UYECKUX SBJICHUN U HEOOXOUMBbIC
(du3HYeCKre 3aKOHBI U 3aKOHOMEPHOCTH,

- IPUBOJIUTH TPUMEPHI (HAXOIUTH
nH(}pOpMaIIHIO 0 TPUMEPax ) MPAKTHISCKOTO
WCIIOJIb30BaHUs (PU3MUYECKUX 3HAHUH B
IMOBCEIHEBHOM JKU3HU 7151 00ECIICUECHHS
0e30MacHOCTH Ipu 0OpallleHnH ¢ Ipudopamu
1 TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHEHUS
3JI0POBBSI U COOJIOJIEHUS HOPM
AKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIICH
cpene;

- TIPH BBITIOJIHEHUHU Y4EOHBIX MPOEKTOB U
MCCJIEIOBAHMM pacpeieisiTh 00s3aHHOCTH B
TpyIIe B COOTBETCTBUU C IOCTABICHHBIMU
3aJja4aMH, CJICJIUTH 3a BBIIIOJIHCHUEM IIJIaHA
JEUCTBUI, aJICKBATHO OIICHUBATH
COOCTBEHHBIN BKJIQJI B IESITEIILHOCTD TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE
B3aUMO/ICHCTBUE, YIUTHIBast MHEHUE

OKPY’KaIOIIHX.

Hroro no pazaeny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68 12

YACOB 110 [TPOTPAMME
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