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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa mo ¢u3uke Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TOJIOKEHUN M TpeOOBaHHI K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE OCHOBHOMU
oOpa3oBaTenbHOM mporpamMmsbl, mnpeacraBieHHBIx B @DPI'OC 00O, a Takke ¢ ydé€ToMm
denepanpHOl paboueit mporpamMmbl BochuTaHUus W KOHIENIMHM MpernogaBaHusl y4eOHOTO
npeamera «Pu3nka.

Conepxanue  mporpamMMmbl IO ¢uzuke  HampaBleHO  Ha  (GOpMHUpOBaHHE
€CTeCTBEHHO-HAYYHOH T'PAMOTHOCTH OOYYAIOIIMXCA M OpPraHu3aluio0 H3ydeHus (u3uku Ha
NeSITeIbHOCTHON OCHOBE. B mporpamMme mo ¢Qu3uKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanuzaiuu  Tpeboanuit OPI'OC OOO Kk MmIaHUPyeMbIM JIMYHOCTHBIM U
METaNpeIMETHBIM  pe3yJbTaraM  O0ydeHwus, a  TaKkKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS.

[IporpaMMa 1o ¢u3Mke ycTaHaBIMBAET pacHpelieleHre yueOHOro marepuana Mo rojam
oOydeHust (IO Kjaccam), MpeyiaracT MPUMEPHYIO TIOCIEI0BATEIbHOCTE H3YYCHHUS TEM,
OCHOBaHHYIH) Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COAEPKAHUS U Y4ETE BO3PACTHBIX
0COOCHHOCTEH 00yJaIOIIUXCS.

[Iporpamma no ¢usuke pazpadboTaHa ¢ HENIbI0 OKa3aHHUSI METOJUYECKON MOMOIIH YUUTEIIO
B cO3/1aHUH paboueii mporpaMMbl 0 y4eOHOMY MTPEIMETY.

®duszuka ABISETCS CUCTEMOOOPA3YIOIIMM AJII €CTECTBEHHO-HAYYHBIX YU4EOHBIX MPEAMETOB,
MOCKOJIbKY (PM3WYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOILIECCOB WM SBIICHUM, U3y4aeMbIX XUMUEH,
Ouosiorueit, actpoHoMHel U (U3NUECKOH reorpadueil, BHOCUT BKJaJ B €CTECTBEHHO-HAYYH VIO
KapTUHY MHpa, NpeIoCTaBisseT Hauboiiee SICHblE 00pa3lbl NMPUMEHEHHS HAy4yHOTo MeToja
MO3HAHUS, TO €CTh CII0C00a MOYYEeHUs JOCTOBEPHBIX 3HAaHUM 0 MHUpe.

OnHa 3 TIaBHBIX 33a7au (U3NYECKOr0 0O0pa3oBaHMs B CTPYKType 0O0Iero oOpa3oBaHUS
COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTM W MHTEpeca K Hayke Yy
o0ydJarommxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpeNIojiaraeT OBJAZCHHUE CIEAYIOIUMHI
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAaYYH Y10 TPaMOTHOCTb!

Hay4HO OOBSCHSTH SIBIICHUS,
OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYUYHOT'O HCCIIE0BAHMUS;
MHTEPIPETUPOBATH JJAHHBIE U UCIIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA IS [TOJIyYEHUS BBIBOJIOB.

enn wu3ydeHuss GuU3MKM Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs ONpEeNeHbl B
Konuenmun npenogaBanust yueOHoro npeamera «DPusnka» B 00pa3oBaTeIbHBIX OPraHU3ALUAX
Poccuiickoit  ®eneparuun, peaqu3yloNMX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTPAMMBIL,
yrBepxk€HHOW pemenneM Komnermn MunncrepctBa npocsemenus Poccuiickoit @enepannn
(mpotokon ot 3 nexabps 2019 r. Ne [TK-4BH).

Hean usyyenus Ppusnku:
npuoOpeTeHne HMHTepeca M CTPEMJICHHs OOy4aroIluMXcs K HaydyHOMY H3YYEHHUIO HPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPECTABICHUN O HAYYHOM METOJE MO3HaHUs U (POpMHUPOBAHHE HCCIETO0BATENHCKOIO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

(hopMHpOBaHHE HAyYHOTO MHUPOBO33PEHMSI KaK pe3y/ibTaTa U3yuyeHHUs OCHOB CTPOEHHSI MaTepuu
1 (pyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

(dbopMHpOBaHUE TIPEACTABICHUN O ponu (U3MKU [UIS Pa3BUTUS JPYTUX ECTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHH,



pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX chepax Oynymieil mpodeccuoHaIbHONW esSTeNbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JAIbHEHIIEMY 00 YYCHHIO B ’TOM HaIlpaBJICHUH.
JloCTIKeHHe STHX LeNedl mporpaMmbel 1o (u3MKe Ha YypPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHMs 00ECIIEUnBACTCS PEUICHUEM CISAYIOLNX 3a1a4:
npuoOpeTeHue 3HaHWM O JAMCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHMYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne yMEHUI OMHCHIBaTh M OOBSACHATH (U3NYECKHUE SBICHUS C HCIIOJIb30BaHUEM
MOJIYYEHHBIX 3HAHHH;
OCBOCHHE METOJIOB PEIICHUs MPOCTEHIIMX PACUETHBIX 33Jad C HUCIOJIb30BaHUEM (PU3NUECKUX
MoJIeNIel, TBOPYECKHUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33]1ad,
pa3BUTHE YMEHHI HAOMIOaTh MNPUPOJHBIC SIBICHUS M BBINOJHITH OIBITHI, JIaOOpaTOpPHBIE
paboThI U IKCIIEPUMEHTAIbHbBIE UCCIIEAOBAHUS C UCTIOIb30BAaHUEM U3MEPUTEIbHBIX MPUOOPOB;
OcBOeHHUE TIPUEMOB paboThI ¢ HHPOpMaIHeH PU3NIECKOTO COACPKAHMS, BKITIOYask HHPOPMAITUIO
O COBPEMEHHBIX JOCTIKCHHUIX (U3UKH, aHAIN3 U KPUTUIECKOE OI[CHUBAHUE HH()OPMAIIHH;
3HAKOMCTBO cO cdepamu MpodeccCHoHaNbHON NesATENbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTKEHUSAX (PU3MUECKON HAYKU.

Ha usyuenne ¢usuku (6a30BbIii ypoBEeHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMSI
oTrBoAUTCS 238 4acos:

B 7 kiacce — 68 yacos (2 yaca B HEZEIIO),

B 8 kiacce — 68 yacos (2 yaca B HEZEIIO),

B 9 knacce — 102 yaca (3 gaca B HeZEIIO).



COJAEPKAHUE ObYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPYKAIOIIEro MUPA.

®usuka — Hayka O npupojne. SIBieHus npuponbsl. PuU3ndecKue SABICHUA. MEXaHUYECKHUE,
TEIJIOBBIE, AIIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuMHBL M3Mmepenue ¢usnueckux BenuuuH. Dusnyeckue HPUOOPHI.
[TorpemHocTh M3MepeHuit. MexayHapoHas CUCTEMAa €IMHUIL.

Kak ¢u3uka u apyrue ecTtecTBEHHbIE HAayKd WM3Yy4aloT npupony. EcrecTBeHHO-Hay4dHBIN
METOJl TO3HaHWA: HaONIoAeHHEe, IOCTAaHOBKAa HAYYHOIO BOIPOCA, BBIABUIKEHHE THUIIOTES,
SKCHEPUMEHT II0 TPOBEpPKE TuUMoTe3, OOBsICHeHHWEe HalmonaemMoro spieHus. Omnucanue
(U3HYECKUX SBJICHHIA C TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

Mexanuyeckue, TeIrI0BbIe, JIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

duznyeckue mMpuOOPHI U MPOoIeaypa IPSIMbIX H3MEPEHUN aHAJIOTOBBIM U IU(POBBIM IPUOOPOM.
Jlabopamopnuie pabomot u onvimel.

Onpenenenye HeHsbl JeJIeHUs MIKalIbl K3MEPUTEIBHOIO pHoOopa.

N3mepenue paccTossHUAMN.

N3mepenune o0bEMa JKUAKOCTH M TBEPIOTO Tea.

Ornpezenenue pa3MepoB MajbIX TEJ.

N3mepenune temneparypsl Py NOMOILU KUIKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATYPHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIOTE3bl: JAIBHOCTH IMOJIETA IIAPHKA, MYHIEHHOIO

TOPU3OHTAIIBHO, TeM OO0JIbIIIE, YeM OOJIbIIE BHICOTA MYCKA.

Pa3nen 2. [lepBoHayanbHbIe CBeleHHS] 0 CTPOEHHHU BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYJbl, WX pa3Mepbl. OMBITHL, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BELIECTBA.

JIBkenue yactuil BemiecTBa. CBSi3b CKOPOCTHU JIBIDKCHHS YacTHI[ C TEMIIEpaTypoOi.
BbpoynoBckoe nBuxkenue, muddysus. BzaumopeilicTBue dYacTuIl BelIecTBa: MNPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHSI  BEIIECTBA. CTPOCHHE Ta30B, IKUIAKOCTEH U  TBEPHABIX
(KpucTayyInueckux) Tell. B3anmMOCBsI3b MEXIY CBONCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBL.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHIKEHUS.
Hab6monenue muddysum.
HaGmronenue siBneHnid, 0ObSICHIIOMUXCS TPUTSHKECHUEM HIIH OTTATKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopusie padbomul u onvimul.

OrieHKa TrUaMeTpa aToMa METOJIOM PsIoB (C HCoiib30BaHHeM (GoTorpaduii).
OnbITHI 1O HAOTIOIEHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
OMBITHI 110 OOHAPYKEHUIO ICUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHS.

Pasznen 3. /IBu:keHune U B3auMojieiicTBue TeJl.

Mexannueckoe pABwkeHUE. PaBHOMepHOE M HepaBHOMEpHOE JBHKEHHE. (CKOpPOCTB.
Cpenusiss CKOpOCTh TIPH HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu 1 BpeMeHU ABUKECHUS.



SBnenue wuHepuuu. 3aKOH HHEpUUHU. B3auMopeilcTBME Ten Kak MpUYMHA W3MEHEHHS
CKOpPOCTH JBM)KEHHMsI Tesn. Macca kak mepa HHEepTHOCTH Tena. [lnoTtHocth BemiecTBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJT B €IMHUIIE 00bEMA BEIIECTBA.

Cuiia kak xapakTtepucTuka B3aumojedcTBus Ten. Cuna ympyroctd u 3akoH ['yka.
N3mepenune cuiibl ¢ NMOMOIIBIO JAMHAMOMETpa. SIBneHue TsAroreHuss u cuia Tsokectu. Cuiia
TSDKECTH Ha Apyrux IuiaHerax. Bec tema. HeBecomocth. CliokeHue Cuil, HANpPaBICHHBIX IO
oaHoOU mpsMoid. PaBHonelcTBytomas cui. Cuna TpeHus. TpeHrue CKOJIbKEHHUS U TPEHHUE IMOKOSL.
Tpenue B IpUpoOAE U TEXHUKE.

Hemoncmpayuu.

Habumroienne MexaHu4eckoro IBUKEHUS Tena.

N3mepenne ckopocTy MPSIMOJIMHEUHOTO JIBUKEHHUS.
HaGnronenue siBieHUs] MHEPLUU.

HaGuroienne n3MeHeHus: CKOPOCTH TP B3aUMOJICHCTBUU TEll.
CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TEJ.

Ciio)xeHue cuil, HalpaBJIEHHbBIX 110 OJTHOW MPSIMOM.

Jlabopamopnuie pabomot u onvimel.

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO ABIOKEHHs (IIapuka B KUAKOCTH, MOJEIH
AIIEKTPUIECKOr0 aBTOMOOWIIS M TaK Jajiee).

Ornpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa WK IIapUKa M0 HAKJIOHHOW MJIOCKOCTH.
Ornpezenenne mIoTHOCTUA TBEPOTO Tea.

OmnbITh, JEMOHCTPUPYIOIIME 3aBHCHMOCTh pACTSDKEHHUS  (aedopManuu) MPYKHHBI — OT
MIPUIIOKEHHOMN CHUJIBI.

OnbIThL, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUSI CKOJIBKEHUS OT Beca Tela U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pasnen 4. /laBieHue TBEPABIX TeJI, JKUIAKOCTEH 1 ra3oB.

Hasnenue. CiocoObl yMEHBIIIEHUS U yBeNWYeHHs AaBieHus. [laBneHue raza. 3aBUCIMOCTh
JaBJIEHUA ra3a oT o0bEMa, Temneparypsl. [lepenaya naBiueHust TBEPABIMU TEIaMU, KUJIKOCTSIMHU
u razamu. 3akoH [lackansa. IIHeBMaTMuyeckue MamvHbl. 3aBUCUMOCTbH JABJIEHUS KUJKOCTH OT
riyounsl.  ['mapocratnueckuit  mapagokc.  CooOmarommecs:  cocyabl. [ 'uapaBiudeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmocdepHoe maBieHue. [IpHUMHBI CyIIECTBOBaHMS BO3IYIIHON
obonoukn 3emnu. OmnbiT Toppuuennu. M3mepenue aTtMocepHOro AaBlieHUsA. 3aBUCHMOCTH
aTMOC(EpHOTO JaBJICHHS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(EpHOTO JTaBJICHHS.

JlelicTBUE KUKOCTH ¥ ra3a Ha MOTPYKEHHOE B HUX TeJ0. BrITasikuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus KUIKOCTHIO U TA30M.

Coobmarommuecs: CoCyabl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nericTBUs aTMoc(hepHOTO TaBICHHUS.

3aBUCHUMOCTh BBITAIIKMBAIOIICH CHUJIBI OT O0BEMA MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
AKUJIKOCTH.

PaBeHCTBO BBITATKMBAIONICH CUJIbI BECY BBITECHEHHOM KUIKOCTH.



VYcnoBue mniaBaHUs TeNl: IUJIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCUMOCTHM OT COOTHOLUEHHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopnwie pabomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa MOTpyXKEHHOW B KMIKOCTh YacTH
Tena.

Onpenenenre BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, IOIPYKEHHOE B KUAKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIEH CHWIIbI, JEUCTBYIOLIEH HA TEJIO B >KUAKOCTH, OT
Macchl Tea.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOIIEH Ha TENO B
KHUJKOCTH, OT 00bEMa MOrPYKEHHOM B )KUAKOCTh YACTH T€a U OT INIOTHOCTHU XKHUJIKOCTH.
KoHctpynpoBanue apeoMerpa WM  KOHCTPYMPOBAaHHME JIOAKM M OmpelereHue  eé
Ipy30I0AbEMHOCTH.

Pa3nen 5. PaGora m MOIIHOCTH. DHEPrHsi.

Mexanunyeckas pabota. MOIIIHOCTb.

[IpocTeie MeXaHHM3MBI: pbIYAr, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBWiIO paBHOBECHS
peruara. [IpumeHneHue mpaBuiia paBHOBECHUS phluara K OJOKY. «305I0TO€ MPaBHIIO» MEXaHHKH.
KIIJ] mpocThix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanuveckas sHeprusa. KuHetmueckas W mnoTreHuuainbHas dHeprusd. IIpeBpaunienue
OJIHOTO BHJIa MEXAHUUYECKON SHEPTUHU B Ipyroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[IpuMepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopusie pabomol u onvimel.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU30HTAIBHOMN
IOBEPXHOCTH.

Hccnenosanue yclioBUN paBHOBECHUS pblyara.

Nsmepenne KIIJ] HakJTOHHOM MITOCKOCTH.

N3ydenune 3aKkoHa COXpaHEHUS] MEXaHUYECKON SHEPTHH.

8 KJIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcCHOBHBIE TOJOXKEHUSI MOJIEKYISIPHO--KUHETUUECKON TeOpUu CTpOoeHHs BelecTBa. Macca
U pa3Mepbl aroMoB U MosieKyl. OTmbIThl, MOATBEP)KIAIOIIME OCHOBHBIE TIOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, KHUJIKOTO U Ta3000pa3HOTO COCTOSIHMN BemiecTBa. Kpucrammnueckue u
amopdusie Tena. OOBICHEHHE CBONCTB Ta30B, )KUAKOCTEH W TBEPBIX TEJI HA OCHOBE TMOJIOKECHUI
MOJIEKYJIIPHO--KUHETHYECKOM Teopud. (CMaunWBaHMEe W KanWUIApHbIE sBIeHHs. TeruioBoe
pacUIMpeHre U CKaTHhe.

Temneparypa. CBsi3p TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBM)KEHHSI YaCTHILL.
Buyrpennsis sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH »JHEpruu. Temonepeaadya U
coBepleHne paboThl. Bubl Terionepenadn: TeIIONPOBOAHOCT, KOHBEKIHS, U3IYy4YEHHUE.

KonnyectBo TeruioTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TemooOMEH U TemoBOe
paBHOBecHe. YpaBHEHHE TeIuioBoro Oananca. [lnaBneHue M OTBepAeBaHHE KPUCTAJUIMYECKHX
BEUIECTB. YJenbHas Terwiora IuiaBleHus. IlapooOGpasoBanue u KouaeHcauus. Mcmapenue.
Kunenne. VYaenpHas Temnora napooOpa3oBaHus. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMOC(epHOTO AaBICHHUS.

Bnaxxnocts BO3yxa.



DHeprus TOMBa. Y IeIbHAas TEMI0Ta CTOPaHHUs.

[Mpunnuner paboter TemnoBbix nBurareneid KIIJ| TemmoBoro asuratens.

JIBUTATENIM U 3aLIATA OKPYKAIOIIEH CPEBI.
3aKOH COXpPaHEHHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MTPOLIECCAX.
Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JBHIKEHUS.
Hab6monenue nuddysum.
HaGmoienue sSBJICHU cMaurBaHUS W KaMILUISIPHBIX SBICHUN.
HaGuroieHue TermioBoro pacimpeHust Tedl.
W3meHneHue qaBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WM OXJIAXKICHUU.
[IpaBuna n3amepeHus TeMepaTypsl.
Bupel Terionepenaun.
OxJtaxieHue mpyu COBEPUICHUH PaOOTHI.
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BELLIECTB.
HaGuroienne KumeHusl.
Habmtoienne nocTosHCTBa TeMIIEpaTyphl MPH TUIaBICHUU.
Monenu TerIoBBIX ABUTATEIIEN.
Jlabopamopusie pabomol u onvimel.
OnBITHI 10 OOHAPYKESHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHUS.
OnpIThI 110 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WIIM caxapa.
OnpIThI 10 HAOTIOICHHUIO TETIJIOBOTO PACIIUPEHUSI TA30B, JKUIKOCTEH U TBEPIBIX TE.
OmnpeneneHnue AaBleHUs BO3yXa B OasIOHE IITPHUIIA.

TerioBele

OHBITI)I, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD JJaBJICHHUA BO3ayXa OT €TI0 00BéMa u Harp€BaHusid WA

OXJTAXKIACHUA.

[IpoBepka runoressl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPHUUECKOMN

TpyOKe OT TeMIEepaTyphl.

HaGmtonenune u3MeHeHus BHYTpEHHEW SHEpruu Tejla B pe3yibTaTe Terionepenadyd M padboTbl

BHEIIHUX CHIL.
WccnenoBanue siBieHns TeI1000MeHa py CMEIIMBAHUY XOJIOITHOM U ropsiueil BOJIbI.

OHpe,[[eJ'ICHI/IC KOJIMYCCTBA TCIJIOTHI, ITOJIYYECHHOT'O BOOOM npu TEIIOOOMEHE C HarpeTbiM

METAJUIMYECKUM LHUITUHAPOM.
Omnpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npoiiecca uCHapeHusl.
OrnpeneneHre OTHOCUTENILHON BIAXKHOCTH BO3AyXa.
Ornpenenenne ynenbHON TEIJIOTHI IIaBICHUS JIb/A.

Paszgea 7. JiiekTpuyecknue ¥ MarHMTHbIE SIBJICHUS.

Onektpuzarus Ten. J[Ba poma dIEKTpUYECKUX 3apsnoB. B3ammopaeicTBue 3apsHKEHHBIX
ten. 3akoH KymoHa (3aBUCUMOCTH CHJIBI B3aMMOJCHCTBHS 3apsDKEHHBIX Tel OT BEITUYHMHBI

3apsA 0B U paCCTOAHUSA MCIKIY TCJ'IaMI/I).

Onekrprueckoe nose. Hanpssk€HHOCTh anexkTpudeckoro noss. IlpuHmun cynepnosunnu

ANIEKTPUIECKUX TIONIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu QJICKTPHUYCCKUX 3apsAHa0B. 9HeMeHTapHBIﬁ BHGKTpI/I‘-ICCKI/Iﬁ 3apsan. CTpOCHI/IC

atoma. [IpoBOTHUKH U TUAIIEKTPUKU. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiaa.



DNEeKTpUYECKUH TOK. YCJIOBHSI CYIIECTBOBAHMS AIJIEKTPUYECKOrO0 TOKA. VcTOUHMKM
MOCTOSTHHOTO TOKa. JIeHCTBHS DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTPUUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onextpuueckas nenb. Cuna Toka. OleKTpudeckoe HampspkeHue. ConpoTHUBIIEHUE
IIPOBOJHMKA. YJEIbHOE CONpPOTHBJIEHHE BemlecTBa. 3akoH Owma aind ydacTKa LEIu.
[TocnenoBarenpHOE U NapAIIIEIIBHOE COEAMHEHUE TPOBOIHUKOB.

PaboTa 1 MOIITHOCTH 3JIEKTpUYECKOTrO ToKa. 3akoH J[koyns—JIeHma. DiekTpuieckue memnu
Y IOTPEOUTEIH STECKTPUUECKON dHEeprun B ObITY. KOpOTKOE 3aMbIKaHHE.

[TocrossHHbIE MarHuThl. B3auMOAEHCTBHME NOCTOSIHHBIX MAarHMTOB. MAarHuTHOE IIOJE.
MarnuTtHOe 1oJie 3eMJIM ¥ €ro 3HaueHHe i Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe noJjie
3IEKTPUYECKOTO TOKA. [I[puMeHeHHne 3eKTpOMarHuToOB B TEXHUKE. JlelicTBMe MarHMUTHOTO MOJIS
Ha T[POBOJHMK C TOKOM. OJIEKTPOJABUTraTelb IOCTOSHHOrO TOKa. Vcnosp3oBanue
3JIEKTPOJIBUTaTeIeH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes. SBaeHue  anekTpoMarHutHoM  uHAykuuu. IlpaBuno  Jlenna.
Onektporereparop. CrnocoObl MOMydeHUS AJICKTPUUYECKON SHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

Dnektpuszanus Tei.

JIBa poJia JIEKTPUUECKUX 3aps0B U B3aUMOJECHCTBUE 3apSyKEHHBIX Tell.
Y CTpolCTBO U IEMCTBUE AIEKTPOCKOTA.

DnexTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
Hcrounmku mocTosTHHOTO TOKA.

JlericTBUS 2IIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKHUI TOK B )KUJIKOCTH.

I"a30BbIit pa3ps.

N3mepenne cuiibl TOka aMIepMETPOM.

N3mepenue 37eKTpUuuecKoro Hanps>KeHUsI BOJIbTMETPOM.

Peocrat u Mara3zuH conpoTHUBIICHUM.

B3anmoneiicTBre NOCTOSIHHBIX MAarHUTOB.

MonenrpoBaHue HEBO3MOXKHOCTH pa3iesieHuUs OJTIOCOB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmnsIT Opcrena.

MarauTHO€E 1oJie TOKa. JJIEKTPOMArHHUT.

JleficTBe MarHUTHOTO TOJIL HAa TPOBOJIHUK C TOKOM.
DNEeKTpOABUTATENb MIOCTOSTHHOTO TOKA.

UccnegoBanue siBIEHUS 3J1€KTPOMArHUTHOW UHIYKIUU.

Omnbrter @apanest.

3aBHUCHMOCTD HaIIPaBIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUN €0 BO3SHUKHOBEHHUSI.
DneKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuwie pabomot u onvimel.

OnbITHI 10 HAOTIOEHUIO STIEKTPU3AIUHU Tell MHAYKIIMEH U PU COTPUKOCHOBEHUH.
HccnegoBanue AeMCTBUS AIEKTPUUECKOTO TOJI Ha TPOBOJIHUKHU U AUDJICKTPUKH.
COopka u mpoBepKa pabOThI AMEKTPUICCKOM IIEMH MOCTOSHHOTO TOKA.



W3mepenue u perylinpoBaHue CUIbl TOKa.

W3mepenue u peryinpoBaHue HaPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MJIYLIETO YEpe3 PE3UCTOpP, OT CONPOTHUBIICHUS
pE3UCTOpa U HANIPSHKEHMSI Ha PE3UCTOPE.

OnpIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD MIEKTPUYECKOTO COIIPOTUBIICHHS IIPOBOAHMKA OT €T0
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYECHU U MaTepuaa.

[IpoBepka mpaBuia CIOKEHUS HANPSOKEHUM IpU  IOCIIEJOBATEIBHOM COEAMHEHHUU JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuiia AJis CUJIbI TOKA IPHU MapajIeIbHOM COETUHEHUH PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

OnpeneneHne MOIHOCTH MEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO YEPe3 JaMIIOUKY, OT HANPSDKCHMS HA HEH.
Onpenenenue KII/] narpeBarens.

HccnenoBanue MarHUTHOIO B3aMMOJEMCTBHS IIOCTOSHHBIX MarHUTOB.

W3yueHre MarHuTHOIO MOJIsI TIOCTOSIHHBIX MAarHUTOB IIPU UX 00BbETMHEHUN U pa3ieICHHH.
HccenenoBanue necTBUS MIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aMMOJEHCTBHS KaTyIIKM ¢ TOKOM U MarHuTa
OT CWJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

W3ydeHne nelicTBUsI MArHUTHOTO IOJIL HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u usydeHue padoThl 3JIEKTPOABUraTE.

Nsmepenne KIIJ[ asekTpoaBUraTENbHON YCTAHOBKHU.

OnpIThl IO MCCIEAOBAHUIO SIBJICHUSI 3JIEKTPOMATHUTHOW MHIYKLIMH: UCCIIEJOBAHUE U3MEHEHUN
3HAYEHUS U HAIPABJIICHUs NHIYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHUsI.

Mexanunueckoe amxeHue. MarepuanbHas Touka. Cuctema orcuéta. OTHOCHUTETHHOCTH
MEXaHUYECKOrO JIBMKEHHS. PaBHOMEpHOE MNpSIMOJMHENWHOE JBH)KeHWe. HepaBHOmMepHOE
npsAMOJIMHENHOEe ABMXkeHue. CpelHsisi U MTHOBEHHash CKOpPOCTh Teja NP HEPABHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHHOe npsMouHeiiHoe aBuxenne. CBoooHoe najgeHue. OmnbIThl
lanunes.

PaBHOMepHOE nBMXKEHHE O OKpyxkHOCTH. Ilepron m wactora oOpamienus. Jluneinas u
yriioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBbiit 3akoH Herorona. Bropoi 3akoH Herorona. Tperuit 3akon Herotona. Ilpuniun
CYNEPHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuja TPEHUs CKOJIbKEHUS, CUjla TPECHUS
IIOKOSI, IPYTUE BUJbI TPEHUS.

Cuna TsSOHKECTH W 3aKOH BCEMHUPHOTO TITOTCHHS. YCKOPEHUE CBOOOJHOTO TAJCHHUS.
JBwxenune mmaHer Bokpyr Connua. IlepBas kocmmueckass ckopoctb. HeecomocTs u
MEepETPy3KH.

PaBHOBecue MarepuanbHOU Touku. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc tema. M3menenne mmnynbca. MMmmynbc cuiibl. 3aKOH COXPAHEHHs HMMITYIIbCA.
PeaktuBHoOe NBIDKECHHUE.



Mexanudeckass pabota U MOIIHOCTb. PabGota cun TspkectH, ynpyroct, TpeHus. CBs3b
sHepruu U pabothl. [loTeHUManbHas 3HEpPrusi Teja, MOJHSATOrO HaJ IOBEPXHOCTHIO 3EMIIU.
ITorenumanpHas SHEprus CxaTou NpyxuHbl. Kunernueckas sHeprus. Teopema 0 KUHETHYECKON
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPIUH.

emoncmpayuu.

HabntoneHne MexaHMUecKOro ABMKEHHS TeJla OTHOCUTENIBHO Pa3HbIX TNl OTCUETA.

CpaBHeHuE NyTeH U TPAaeKTOPUN ABMXKEHHS OJHOTO U TOTO )K€ TEJIa OTHOCUTEIBHO Pa3HbIX Tel
oTcuéra.

W3Mmepenue CKOpPOCTH U YCKOPEHHUS IPSMOJIMHEHHOTO IBUKEHUS.

HccnenoBanue Npu3HAKOB PAaBHOYCKOPEHHOTO IBHIKEHUS.

Habntonenue nBuxkeHUs Tela 110 OKPYKHOCTH.

HaGmoienne MeXxaHWMYeCKHUX SIBIICHUH, IPOUCXOASIINX B cucTteMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHTEIILHO KaOMHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHs Tejla OT MACChl TeJla U JEHCTBYIOIEH Ha HETO CUJIBL.

Habnronenne paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TEJ.

N3menenne Beca Tena Ipu YCKOPEHHOM JIBU)KCHUH.

Ilepenaya nMIrysibca npyu B3auMOJIEHCTBUU TEIL.

[IpeoOpa3oBanus 3HEPTUU NPU B3aUMOACHCTBUM TEJL.

CoxpaHeHue UMITYJIbca IIPU HEYIIPYTOM B3aUMOJIEHCTBHUH.

CoxpaHeHue UMIyIbca IpHU aOCOJIIOTHO YIIPYrOM B3aUMOJICHCTBUU.

HabmtoneHne peakTHBHOTO IBUYKEHMS.

CoxpaHeHne MEXaHUYECKON PHEPTHH NPU CBOOOIHOM I1aJIEHUU.

CoxpaHeHne MEXaHUYECKON PHEPTHH NPH IBUKEHUU TeJla MO/ IeUCTBUEM IIPYKUHBI.

Jlabopamopuvie padomol u onvimal.

KoHcTpynpoBanue Tpakra A pa3sroHa U JAJIBHEHIIET0 paBHOMEPHOTO JBMKEHUS IIapUKa WIN
TEJICKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHUsI Opycka WM JBHXKEHHS LIapUKa 10 HAKIOHHOU
IIJIOCKOCTH.

Onpenenenne yCKOpeHHs Tejla NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IpH PAaBHOYCKOPEHHOM JBI)KEHUH 0e3
HavyaJbHOU CKOPOCTH.

[IpoBepka rUnmoTe3bl: €ciau MpU PaBHOYCKOPEHHOM JIBJKEHHUH 0€3 HayaJbHOM CKOPOCTH IYTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE IIPOMEXYTKH BPEMEHU OJMHAKOBBI.
HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS.
Omnpenenenne ko3 puimeHTa TpeHus: CKOIbKEHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue paboOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JBMKEHHM Tejla MO0 TOPU30HTAIbHOMN
IIOBEPXHOCTH.

Omnpenenenue paboThl CUIIBI YIIPYTOCTH MPH MOAbEME Ipy3a C HCIOJIB30BAaHHEM HETIOABHKHOTO
M TIOJABMKHOT'O OJIOKOB.

N3yuenue 3ak0Ha COXpaHEHUS SHEPTUH.

Paznen 9. Mexanuueckue KoJe0aHUS U BOJIHBI.

Konebarenbnoe nBuxeHne. OCHOBHbIE XapaKTEpPUCTUKHM KoJieOaHMI: Nepuoj, 4acToTa,
aMIUIMTyda. Marematudyeckuii W MNPYKHHHBIA MaATHHKW. [IpeBpamenue sHeprum npu
KoJie0aTeIbHOM JBUKEHUH.



3aryxatomue Konebanus. BoinyxnenHsie xonebanusi. Pesonanc. Mexanuueckue BOJHBIL.
CpoilicTBa MexaHn4yeckux BOJH. [IpoosibHbIE U mONEepeYHble BOJIHBI. JJIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4YecKue BOJIHBI B TBEPJIOM TEJI€, CEHCMUYECKHUE BOJIHBI.
3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yabTpa3ByK.
Hemoncmpayuu.
HaGntonenue xonebanuil Ten noJ1 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
HaGntonenue xonebanuil rpy3a Ha HUTHU U HA IPY’KUHE.
HaGimroienne BBIHYKIEHHBIX KOJICOaHUI 1 pe30HaHCA.
PacnipocTpaneHye npo10ibHBIX U TIONEPEYHBIX BOJIH (Ha MOJICIN).
HabntoneHnne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI pE30HAHC.
Jlabopamopusvie pabomul u onvimeol.
Omnpezenenue 4acTOThI U IEpHOIa KOJIOAHNH MaTeMaTHYeCKOro MasTHUKA.
OmnpeneneHue 4acTOThI M IEpUOA KOJIeOaHNUH NPYKUHHOTO MassTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MOABEILICHHOI'O K HUTHU I'Py3a OT JUITMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEpUoa KoJeOaHU| NPY>KUHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH Iepuo/ia KoueOaHuil rpy3a, IOABEUIEHHOI'0 K HUTH, OT Macchl Ipys3a.
OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOAa KoieOaHUM NPYKMHHOIO MasiTHHKA OT
MAaCCBI I'Py3a U )KECTKOCTU MPYKUHBI.
N3mepenue yckopeHus cBOOOJHOTO MajieHUs.
Paznes 10. Di1ieKTpOMarHuTHOeE MoJie M 3J1eKTPOMAarHUTHbIE BOJIHBI.
DNEeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [1Ikana snekTpoMarHuTHBIX BOJH. Vcnosib30BaHuE 37€KTPOMAarHUTHBIX BOJIH /ISl COTOBOM
CBSI3H.
DnexTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoiHOBBIE CBOIICTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBeIE cBOMICTBaA CBETA.
Jlabopamopusie pabomol u onvimel.
N3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbI0 MOOMIIBHOTO TesedoHa.
Pa3nen 11. CBeToBbIe siBJIeHHUS.
JlyueBasg monenb cBera. Mcrounuku csera. [IpsAMonumHelHOE pacnpoCTpaHEHUE CBETA.
3armenus Connna u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3aKoH OTpakeHUsI CBETA.
[Ipenomiienne cBeta. 3akoH IpenomiieHus cBeTa. [lonHOEe BHYTpeHHEe OTpakeHHE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHYECKUX CBETOBOJAX.
JIunza. Xopn nydeit B nuH3e. OnTHueckas cucrema Qoroanmnapara, MHKPOCKONa U
Teneckona. ['1a3 kak ontuueckas cuctema. bim3opykocTs M 1albHO30PKOCTb.
Pasnoxxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CrioskeHre CEeKTPabHBIX LBETOB.
Jucnepcus ceera.
Hemoncmpayuu.
[IpssMonrHENHOE pacpOCTPaHEHHE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n300pakeHUii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTHYeCKUH CBETOBOJI.
Xon nyueit B cobuparoreit 1uH3e.



XoJ ny4der B paCCEUBAIOLLIEH JIMH3E.
[Tomy4yenue n300paKeHUIA C ITOMOIIBIO JTMH3.
[Tpunnun neiictBus ¢oroarnmnapara, MUKpPOCKOIA U TEIECKOIIA.
Mopens riasa.
Paznoxenne 6e10ro cBeTa B CIIEKTP.
[Tonmy4yenue 6e10ro cBeTa MpHU CIIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnwie pabomot u onvimel.
HccnenoBanue 3aBUCUMOCTH YIila OTPa)KEHUSI CBETOBOTO JIyda OT yIJla MaJeHHs..
N3yueHne xapakTepUCTHK U300paxKeHus IpeMeTa B IIJIOCKOM 3epKaje.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEIOMIIEHHSI CBETOBOTO Jlyya OT yIJla MaJeHUsl Ha IPAHULE
«BO3YX—CTEKIIOM.
[Tony4yeHnue n300pakeHHI ¢ MOMOIIBIO COOMPAFOIICH JTUH3HI.
Onpenenenne GOKYCHOIO pacCTOSHUS U ONITUYECKOM CHIIbl cOOMparOILeil INH3BL.
OmnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OmnbITHI IO BOCIIPUSTHUIO IIBETA IPEMETOB IPU UX HAOIIOICHUH Yepe3 LIBETOBbIC (PHIIBTPBI.

Pasznea 12. KBantoBblie iBJIeHUS.

OmneiTel Pesepdopna u mnanerapHas mojaenb aroma. Monens atroma bopa. Mcnyckanue u
IIOTJIONICHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPEI.

PamunoaktuBHOCTE. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOIO siipa.
Hyknonnas wmopens atomHoro szapa. M3oronsl. PaguoaktuBHble mnpeBpaiueHus. Ilepuon
NOJTypaciaia aTOMHBIX siIep.

SnepHble peakuu. 3aKOHbI COXpPaHEHUsI 3aps10BOIO U MAacCOBOI'O YHMCEN. DHEPrusi CBA3U
aToMHbIX saep. CBsA3b Macchl M SHepruu. Peaknum cuHTe3a U JeneHus saep. VMcrouHuku
sHepruu CosHIa U 3BE3 L.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIYYCHHUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JTy4eHUS U MOTJIOIIEHUS.
CrieKTphl pa3aMyYHbIX I'a30B.
Crnektp Bonopoza.
Hab6utonienue tTpekoB B kamepe BuiibcoHa.
Pabora cuéTunka HOHU3UPYIOMIUX U3TyYEHHH.
Perucrpanus nzmydeHust NpupoJHbIX MUHEPAIOB U IPOAYKTOB.
Jlabopamopusie pabomol u onvimel.
HabmtoneHne CrijionIHbIX ¥ IMHEHYaThIX CIEKTPOB U3ITydECHHUS.
HccnenoBanue TPEeKOB: U3MEPEHHE SHEPTHU YACTHUIIBI 1O TOPMO3HOMY 1yTH (110 hoTorpadusim).
N3mepenue paaroakTuBHOTO (oHA.

IHoBTOpHUTENBbHO-00001IAKO M MOYJIb.

[ToBTOpUTENBHO --0000MIAIOIIMKA  MOJYIb IpEeIHA3HAUYeH Ui CHCTeMaTHU3allud M|
0000111eHUs TPEIMETHOTO COAEPIKAHUS U ONBITA JAESITEIbHOCTH, IPHOOPETEHHOTO MPU U3YUECHUH
BCEro Kypca (M3UKH, a TaKKe JJIS MOJArOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢bu3nke A7 00yJarOUINXCsl, BHIOPABIINX 3TOT y4eOHBIN MpeaAMET.

IIpy wW3ydeHMM JaHHOIO MOXYJS PpEATU3YIOTCS M CUCTEMATU3UPYIOTCS  BHJbI
NEeSTeNIbHOCTH, Ha OCHOBE KOTOpPBIX OOecreyuBaeTcsi JOCTHKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IUIAHUPYEMBIX Ppe3YylbTaTOB 00ydeHHUs, (POpMHUpYeTCsl eCTeCTBEHHOHAy4dHas
IPaMOTHOCTb. OCBOEHHME HAayYHBIX METOJOB HCCIICAOBAaHUS SIBICHUH MPUPOJBl U TEXHUKH,



OBJIAJICHHE YMEHHUSIMH OOBSICHATh (U3NUYCCKUE SIBICHUS, TPHUMEHSSI TOJTYYCHHBIE 3HAHUS,
pemiaTh 3aJja4u, B TOM YUCJIE KAUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IpuHUIMNHATBHO IEATETFHOCTHBIA XapaKTep JAHHOTO pa3jiesia peain3yercs 3a CU€T TOoro,
YTO 00yJarouIruecs BBITTOIHSIOT 3a/1aHHsI, B KOTOPBIX UM IPEJIaraeTcs:
Ha OCHOBE IOJyYEHHBIX 3HAaHUH PACIIO3HABATh U HAYYHO OOBSACHATH (DM3UYECCKUE SIBIICHHS
B OKPY)KAIOIIECH MPUPOJIC U TIOBCETHEBHOM JKU3HH,
MCIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3MUYECKUX SIBJICHHM, B TOM YHCIE JIs
MIPOBEPKHU THUIOTE3 U MOJYyYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSICHSITh HAyJYHBIC OCHOBBI HAMOOJIEe BAXKHBIX JOCTHIKECHHH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, NPAKTUYECKOTO HCIOJIb30BAHUS PA3JIUYHBIX HCTOUYHUKOB JHEPrUd HAa OCHOBE
3aKOHa MpeBpaIicHus n COXpaHEHUs BCEX HM3BECTHBIX BHIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE

N3yuenue Qu3uku Ha ypoBHE OCHOBHOIO 00Iero o0pa3oBaHMs HANpPaBICHO Ha JOCTH)KEHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTaTOB.

B pesynprate u3ydenuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Yy
oOyyaromerocst 0yayT c()OpMHPOBAHBI CIEAYIOLIUE JIUYHOCTHBIE Pe3yJIbTAThI B YACTH:
nampuomuuecKo20 60CRUMAHUA'

MIPOSIBJICHUE HHTEPECa K HICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PM3NYECKOI HAYKH;

[IEHHOCTHOE OTHOIICHUE K TOCTHKEHUSM POCCUNCKUX YUEHBIX--(DU3UKOB,;

2PaXscOanCcKO20 U OyX08HO-HPAGCHBEHHO20 60CHUMAHUA'

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHHH OOLIECTBEHHO 3HAYMMBIX U ITHYECKHX
pobJeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNUEM JIOCTUKECHUN (PU3UKHY,
OCO3HaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESATEIbHOCTH YYEHOTO;

ICMEMUYecKo20 60CNUMAHUA

BOCIIPUSTHE JCTETHYECKUX KadecTB (U3NUYECKOM HAyKd: €€ TapMOHHUYHOTO IIOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

UEHHOCIMU HAYYHO20 NO3HAHUA

OCO3HaHHE LIEHHOCTHU (PU3NYECKON HayKH KaK MOILIHOTO MHCTPYMEHTA [TO3HAHUSI MUPa, OCHOBBI
pPa3BUTHUS TEXHOJOTUM, BAJKHEUILIEH COCTABIIAIONIEH KYIbTYpPHI;
pa3BUTHE HAYYHOH JTFOO03HATETLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON NeSITeNbHOCTH,
dhopmuposanua Kyniomypot 300p06ba U IMOUUOHATLHO20 DJ1AZONONYHUA'
OCO3HaHHE LEHHOCTH 0€e30macHOro 0o0pa3za >KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE,
BaXHOCTU IpaBuil 0€30I1aCHOrO IMOBEJECHHUS Ha TPAaHCIOPTE, Ha JIOpOrax, ¢ AJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBAHUEM B JOMAIIIHUX YCIOBUSX;
c(OPMHPOBAHHOCTh HaBbIKa pe(IEKCUH, MPU3HAHHE CBOEro IpaBa Ha OLIMOKY M TaKOTo XKe
IpaBa y Ipyroro 4eJoBeKa,

mpy006020 60CRUMAHUA '
aKTMBHOE y4acTHEe B pEIICHWM MPAaKTHUECKHX 3a1a4 (B paMKax ceMbH, 00pa3oBaTelbHON
OpraHM3aIiy, ropoja, Kpas) TEXHOJOTHYECKONH U COLIMAIbHOW HAMpaBICHHOCTH, TPEOYIONINX B
TOM 4uciie U (U3NUECKUX 3HAHUM,
MHTEpeC K MPaKTUYECKOMY U3Y4eHUI0 podeccuil, CBA3aHHbIX C (PU3HUKOM;

IKOI02UHECKO20 60CNUMAHUSL.
OpHUEHTAIIMS Ha MpUMeHeHue (PU3NYecKNX 3HAHUU IS pelleHus 3a7a4 B 00JIacTH OKpYKaroIIeH
Cpelpl, IUIAaHUPOBAHUS IOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCJIEICTBUN IJI1 OKpYXKarolleu
Cpelbl;

OCO3HaHUe TN100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

aoanmayuu K UsMEHAIOUWUMCA YCII06UAM COUUATIbHOU U RPUPOOHOIL CPEeObl:
MOTPEeOHOCTh BO B3aWMOJEWUCTBUU MPU BBHINOJIHEHUU HCCIEIOBAHUN U MPOEKTOB (HHU3HUECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JAPYTHUX;

MTOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IPAKTUUECKYIO NE€ATEIbHOCTD;

MOTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHHH, B TOM 4HcClie (POPMYITUPOBATH UJEH, TIOHSATHUSA,
TUTIOTE3bI O (PU3NIECKUX O0BEKTAX U SBICHUSX;

Ooco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acT (PU3UKH;
IUTAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUA;
CTpeMJICHHE aHAJTU3UPOBATh U BBISIBIISITh B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMHUKH, B TOM
qyuCIe c HCIIOJIb30BAaHUEM (buznueckux 3HaHUM,



OLIEHKA CBOUX JIEHCTBHH C Y4ETOM BIHMSHHS HA OKPYXAIOIIYIO CPEly, BO3MOXKHBIX TTI00AIBHBIX
IIOCIICZICTBHUM.

METANPEAMETHBIE PE3YJIbTATbBI
B pesyabTate ocBoeHHsI MporpamMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

oOpazoBaHusi y oOyuyatomerocss Oyayr copMuUpoOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABATEIbHBIC YHHBEpPCAJIbHBIE Yy4eOHBbIE JEUCTBUS, KOMMYHUKATHBHBIC
yYHUBEpCaJIbHbBIC YUeOHbIE ICHCTBUSA, PErYIATUBHBIC YHUBEPCAIbHbIC YUeOHbIC NEHCTBHUS.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eHCTBUS

Ba3oBrble Jornueckue AeicTBus:
BBISIBJISITh M XapaKTEPHU30BaTh CYICCTBEHHbIC IPU3HAKU O0BEKTOB (SBJICHHIA);
yCTaHABIMBATh CYIIECTBEHHBI TNPU3HAK KIACCH(HUKAIMHM, OCHOBAaHUS s OO0OOLICHUS U
CpaBHEHUSI,
BBISBJISTh 3aKOHOMEPHOCTH M IPOTHBOPEUUsS B paccMarpuBaeMbIX (akTaxX, JJaHHBIX U
HAOJIOACHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBICHUSIM;
BBISIBJISITH IPUUMHHO--CJIEJICTBEHHBIC CBS3U MPH M3Yy4eHUN (DU3MUECKHX SIBICHUN U MPOIIECCOB,
JieNaTh BBIBOJBI C UCIOJb30BAaHUEM JIEITYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIFOUEHHUH, BbIIBUTATh
THITOTE3BI O B3aUMOCBS3X (PU3NYECKUX BEJINYHH,
CaMOCTOSITENIHO BBIOMPATh CIOCOO pelieHus yueOHOW (u3uueckod 3amaun  (cpaBHEHHE
HECKOJIbKUX BapHUaHTOB pELICHHs, BBIOOp HamOojee MOAXOISIIEr0 ¢ Y4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble nccienoBaresbckme 1eCTBHA:
HCII0JIb30BATh BOIIPOCHI KaK UCCIEA0BATEIbCKUNA HHCTPYMEHT ITO3HAHMS;
MPOBOAUTh TIO CAMOCTOSATEIHHO COCTABICHHOMY IIJIaHY ONBIT, HECIOXKHBIM (U3UUYECKUI
HKCHEPUMEHT, HEOOIBIIIOE UCCIIe0BaHNE (PU3MUECKOTO SBICHUS;
OLICHMBATh Ha TMPUMEHUMOCTb M JOCTOBEPHOCTh HMH(POpPMAIMIO, MOJYYEHHYIO B XOJ€
WCCIEA0OBAHUS UM SKCIIEPUMEHTA,
CaMOCTOSITENIbHO (OPMYJIHUPOBAaTh OOOOIIEHHWS M BBIBOJABI 10 pe3yabTaTaM HPOBEAEHHOTO
Ha0JII0/IeHNs, OIBITA, UCCIIEJOBAHMS,
IIPOrHO3UPOBaTh BO3MOXKHOE JajibHeliiee pa3BUTHE (PU3MUECKUX IPOLECCOB, a TaKxkKe
BBIIBUTATh MPEMONIOKEHNS 00 X PA3BUTUU B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora c undopmanmeii:
MPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl IPU MOUCKE U O0TOOpE MHPOpMAIUU
WJIH TAHHBIX C YUETOM MPEATIOKEHHOHN yaeOHol pu3udeckoit 3aqauu;
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAIUIO PA3NTUUYHBIX BUAOB U
¢bopm npencTaBieHus;
CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMalbHYO QopMy TMpeacTaBieHuss HHpopMmanuu U
WUTIOCTPUPOBATh pelllaeMble 3a/1a4ll HECJIIOKHBIMU CXEMaMHM, JuarpamMmamu, UHOU rpadukoil u
NX KOMOMHAIIMSAMU.

KoMMyHuKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIE HelCTBHSA:
B Xo0Jle 0OCyX/JeHuss y4eOHOro MaTepualia, pe3ylbTaToB JaO0OpaTOPHBIX PabOT M TMPOEKTOB
3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl U BBICKA3bIBaTh MJIEH, HAICJICHHbBIE Ha
pellIeHre 3aJaui U noiiepKaHue 0J1arokenareaIbHOCTH OOIEHMS;
COTOCTABJIATh CBOU CYXKIEHUS C CYKICHHSIMH APYTUX YYaCTHHUKOB JHAliora, OOHapyXKHBaTh
pa3iauyue U CXOACTBO MO3UIINN;
BBIPAXXaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;



MyOMYHO TMPEACTaBISATh PE3YNIbTAaThl BHIMOJHEHHOTO (DM3MYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIICIOBaHMSI, IPOCKTA);
MOHMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHOH pa0OTHI IMpHU
pelIeHnr KOHKPETHON (pU3NYeCcKOoil mpoOIeMbl;
MPUHUMATh L€ COBMECTHOM NESATENbHOCTH, OpPraHU30BBIBAThH JIEHCTBUS MO €€ JOCTHKECHUIO:
pacrnpenenartb poiid, OOCYXAaTh MPOIECCHl M Pe3ylbTaTbl COBMECTHOM paboThl, 0000mIaTh
MHEHUS HECKOJIbKUX JHOJEH;
BBITIOJIHATH CBOIO YacTh pa0OThI, JOCTUTasi KAUECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY HAIPaBJICHUIO
Y KOOPAMHUPYS CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KaueCTBO CBOEr0 BKJAaJla B OOWIMNA MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
c(hOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIe 1eCTBUSA

Camoopranu3anus:
BBISBJISATH MPOOJIEMBI B JKM3HCHHBIX M YUCOHBIX CHUTYallUsAX, TPEOYIOMIMX [UIsl PEIICHUS
(bu3NYEeCKNX 3HAHUM,
OPHEHTHUPOBATHCS B PA3IUYHBIX IMOAXO0JaX MPUHATHS peUIeHUN (MHIAMBHUIyAIbHOE, HPUHSATHE
pELIeHuUs B IPYIIE, IPUHITHE PEIICHUI TPYIIION);
CaMOCTOSITEIILHO COCTABIISATh AJITOPUTM PEIIeHUs (GU3HUSCKON 3a/1auyl WM TIaHA UCCIICIOBAHUS
C Y4éTOM HMEIOIIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAThH
npeagaraeMble BApUaHThl PELICHUIH;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pPEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHATbHBII UHTEJJIEKT !
JaBaTh aJIEKBaTHYIO OLIEHKY CUTYAIlMU U TIpesiaraTh IUlad e€ U3MEHEHNS,
OOBSCHSTH MPUUYMHBI JTOCTIKCHHS (HE JTOCTHIKEHHS) PE3y/IbTaTOB JEATCIBHOCTH, 1aBaTh OLECHKY
MPUOOPETEHHOMY OIIBITY;,
BHOCUTHh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BBINOJHEHUS (HU3UIECKOTO
UCCIICIOBAHMsI HIIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHBIIMXCS CHTYAIlHi,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJAbTATa IEIH U YCIOBUSIM;
CTaBUTh ce0s HA MECTO APYroro 4ejoBeKa B XOJE CIopa WU ANCKYCCHU HAa HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABaTh CBOE MPABO HA OIIMOKY MpU penieHuU (HU3UYECKUX 3a]a4 WA B YTBEPKICHHUSIX Ha
Hay4HbIE TEMBI M TaKOE K€ MIPaBO JAPYroro.

HNPEAMETHBIE PE3YJIbTATBI

K xoHiy oOyueHusi B 7 KJjacce MpeIMETHbIE Pe3y/IbTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH y OO YJAIOIIUXCS YMEHUI:
HUCIIOJIB30BATh ITOHATHIA:. (1)PI31/I‘-IGCKI/IC N XHMHUYECKHUE SABJICHHA, H36HIOHGHI/I6, 3KCHepI/IMeHT,
MOA€CJIb, TUIIOTE3a, €ANHUIIBI q)HSI/I‘IeCKI/IX BCJIIMYNH, aTOM, MOJ'IeKy.]'Ia, aneFaTHBIe COCTOAHUA
BemnectBa (TBEPAOE, KHMIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, TPSMOJUHEIHHOE), TPaeKTOPHs, paBHOJCHCTBYOMAs Ccwia, jaedopmarus
(ympyrasi, mutacTudeckas), HeBECOMOCTh, COOOIIAIOIINECs COCY/IbI;
pa3nuyath sBieHUs (nuddy3us, TEIIOBOE [BUKCHHUE YACTHI[ BEIIECTBA, PABHOMEPHOE
JABUXKCHUC, HepaBHOMepHOC JIBUXKCHUC, I/IHepL[I/IH, B3aHMOI[CfICTBPIe TCII, paBHOBeCI/IC TBép,Z[I:IX
TSI C 3aerHHéHHOfI OCBbIO BpaH_[eHI/ISI, Hepe,uaqa JABJICHUSA TBépIII:IMI/I TCJIIaMHU, XUIAKOCTIAMHU U
razamy, aTMoc(epHOe NaBJICHHE, IUIaBaHWE TEJ, MPEBPALICHUS MEXaHMYECKOW SHEpPIruu) I0



ONMCAaHUIO HX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JAHHOE
¢buznyeckoe siBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3NYECKUX SIBICHHH B OKpPYXAIOIIEM MHpE, B TOM
yuciie (U3NYECKUe SIBJICHUSA B MPUPOJE. MPUMEPHI JIBUKEHUS C Pa3IMYHBIMH CKOPOCTSMHU B
JKUBOM M HEXHMBOM NpPHUPOAE, NCUCTBUE CHUJIbl TPEHUS B MPUPOJE MU TEXHHUKE, BIUSHUE
aTMOC(EepHOTrO JaBJICHHUS Ha XUBOW OpPraHU3M, IUIaBaHUE PBIO, PblUaru B TeJie YeJOBEKa, NMpPHU
TOM NEPEeBOJIUTh NPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBLICTATH CYIIECTBEHHBIE CBOMCTBa
(mpu3Haku) pU3HYCCKUX SIBICHUN;

OMKCHIBATh H3YYEHHBbIE CBOWCTBA Tel U (DU3MYECKHE SIBICHUSA, HCIONb3yd (QU3nYecKue
BeJIMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSS CKOPOCTb,
CWJIa YIPYTOCTH, CHJIa TSKECTH, BEC T€Ja, CHJIa TPEHMUs, J1aBiieHue (TBEPAOro Teia, )KUJIKOCTH,
ra3a), BbITAJIKHUBAIOIIAs CHUJIa, MEXaHWYeckass paboTa, MOIIHOCTb, IJIEUO CHUJIbl, MOMEHT CHUJIbI,
KO3 (ULIUEHT TMOJEe3HOro ACWCTBUS MEXAaHW3MOB, KMHETHYECKas W MOTCHIMAlIbHAs YHEPIHs),
IpU ONMHMCAaHUHM TPABWILHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIUYHH, HX
0003HAYCHHS W €AWHUIBI (PU3UYECKUX BEIUYMH, HAXOJUTH (HOPMYIBI, CBSI3BIBAIOIINE JAHHYIO
(bU3MUECKyI0 BEMYHUHY C APYTMMHU BEIMYUHAMH, CTPOUTH TpapUKy H3yYEHHBIX 3aBUCHUMOCTEH
(bu3HUECKUX BEIUYHH,

XapaKTepu30BaTh CBOICTBa TeJ, (U3MYECKUE SIBICHUS W TMPOLECCHl, HMCIOIb3ys IpaBuUiia
CIIOXKEHUs CUIT (BOJIb OHOW MpPsiMOit), 3akoH ['yka, 3akon Ilackans, 3akoH ApxuMea, IpaBuiIo
paBHOBecHs pbiuara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHHUYCCKOM
SHEPruM, MpU OTOM JaBaTb CIOBECHYIO (OPMYIMpPOBKY 3aKOHAa U 3allUCBIBaTh €ro
MaTeMaTHYeCKOE BBIPAKECHUE;

OOBSCHATH (pU3MUECKHE SIBICHHUS, MPOLIECCHI M CBOWCTBAa TEJ, B TOM YHUCIE MU B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BBIABIATh NPUUYMHHO--CIEACTBEHHBIE
CBSI3U, CTPOUTH OOBACHEHHE M3 1-2 NOrmuecKkux maroB ¢ onopoi Ha 1-2 M3ydeHHBIX CBOWCTBA
(bu3nYecKux sSBIEHUHN, GU3NUYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacué€THble 3amauu B 1-2 melicTBUA, UCHONB3YS 3aKOHBI U (POPMYIBI, CBS3BIBAIOIIUE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHajM3a YCJOBHS 3a/Jaydl 3alUChIBaTh KPaTKOE YCIOBHE,
MOJICTABIATh (PU3UUYECKHE BEIMYUHBI B POPMYIBI U MPOBOJUTH PACUEThI, HAXOAUTH CIPABOYHBIE
JaHHbIC, HEOOXOAMMBIE HJs peIIeHHs 3aJad, OIEHUBATh pPEaTUCTHYHOCTH MOJY4YEHHOU
(bu3MUECKOil BETUYNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpblE MOXXHO PELIUTh MpPU IMOMOIIM (PU3MYECKUX METOJOB, B
OIUCAHUM HKCCIICJIOBAHUS BBICIATh MPOBEPSIEMOE TPEANOIoKeHHe (TUIOTe3y), pa3auyarh U
MHTEPIPETUPOBATh MOJYYEHHBIA pe3yabTaT, HAXOJAUTh OMIMOKHU B XOJE OIBITA, JIEJIaTh BBIBOJbBI
IO €ro pe3yabTaTam;

MPOBOJIUTH OMNBITHl MO0 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (PU3NYECKUX CBOICTB Tel:
(dbopMynMpoBaTh TpPOBEPSIEMbIE MNPEIAMNONIOKEHUS, COOMpaTh YCTAaHOBKY W3 IPEAJIOKEHHOTO
000pyIOBaHUSs, 3aIIUCHIBATH XOJI OMbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBIIIOJIHATh TPSMbIE HM3MEPEHUs pACcCTOSHUSA, BPEMEHH, Macchl Tena, o0bEMa, CUJIbl U
TEMIEPATyphl C UCIOIH30BAHHEM AHAJIOTOBBIX U IU(GPOBBIX MPHUOOPOB, 3aMUCHIBATH MOKA3AHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUH,

MPOBOJUTHh HWCCJEAOBAHWE 3aBUCHMOCTH OJHOM (U3NUECKOW BETWYHHBI OT JPYrod ¢
WCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PaBHOMEPHO JABMIKYILIErocs Tejla OT
BPEMEHM JBIKEHUS TeJa, CUJIbl TPEHHsSl CKOJIbKEHHUS OT Beca Tejla, KadecTBa 0O0pabOTKH
ITOBEPXHOCTEW TEN U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAU COIPUKOCHOBEHHMS TEJl, CHJIbI
VIIPYTOCTH OT YIUIMHEHHS] MPYKUHBI, BBHITAIKUBAIOUICH CHIIBI OT 00BbEMa MOTrpy:KEHHOM YacTH
Tela W OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha



KOTOPYIO TIOTPYXKCHO TeJIO0, YCIIOBHU IUIABaHUsSI TEJ, YCIOBHW PaBHOBECHs pbldyara M OJIOKOB),
y4acTBOBaTh B IUIAHHMPOBAHMM YYEOHOTO MCCIIEIOBAHHUS, COOMpATh YCTAHOBKY W BBINOJIHATH
U3MEpEHUs, CIeAys MpeIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YyJIbTaThl  IMOJY4YECHHOH
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHMJEC NPEAJOKEHHBIX TaOIuL U IpadUKOB, J€IaTh
BBIBOJIBI 110 PE3Y/IbTaTaM UCCIICJOBAHMS,

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH (IUIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPAOrO Teja, CHJIA TPEHUS CKOJBXCHHSA, JaBICHUE BO3]yXa, BBITAJKHUBAIOIIA CHIIA,
JeCTBYIONIAst Ha MOTPYKEHHOE B KHUJKOCTh TEJO, KOA(PPUIMEHT MOJIE3HOTO NEHCTBHUS MPOCTHIX
MEXaHHM3MOB), CIIAys IPEUIOKCHHOW WHCTPYKIMH: IPHU BBIMOJHCHUH HM3MEPEHHH coOUpaTh
JKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UICKOMOM BEJINYMHBI;

co0Jr01aTh MpaBUiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pPYOBaHUEM;
yKa3bIBaTh NPUHLUIIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAaloIINECs COCY/bl, OapoMeTp, phlvyar, MOABHKHBIN U HEMOJIBUHBINA OJIOK,
HAKJIOHHAs [IJIOCKOCTH,

XapakTepu30BaTh NPUHIMIIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMoOpod Ha UX oOnucaHuss (B TOM YuWCie. MOJUIMIIHUKKM, YCTPOMCTBO BOAOIIPOBOAA,
THPABINYECKUI MPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HCIIOIb3Ys
3HaHUSI O CBOMCTBaX (M3MUYECKUX SBICHUH W HEOOXOIUMBbIE (HU3UYECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

HOPUBOAUTH TPUMEPbl (HAXOAUTh MH(POPMALHUIO O MPUMEPax) MPAKTHYECKOrO HCIOIb30BAHMUS
(bu3NYeCcKUX 3HAHWI B MOBCETHEBHON XKHU3HH JIJIsl 0OecriedeHus: 0€30MacHOCTH MPH OOpaIIeHUH C
npubopaMu M TEXHHMYECKHMMH YCTPOWCTBAMHM, COXPAHEHHUS 30POBbS WU COOJIOACHUS HOPM
9KOJIOTUYECKOI0 ITIOBEJICHUS B OKPYKAOLIEH Cpene;

OCYILECTBJISATh OTOOp MCTOYHUKOB HMH(popmanuu B VIHTepHETE B COOTBETCTBMM C 3a/laHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW M IYTEM CpPaBHEHUS Pa3IMYHBIX
MCTOYHHUKOB BBIJCNATh MH(OpPMAIMIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOH;

UCIOJb30BaTh TPU  BBIIOJIHEHUH YUEOHBIX 3aJjaHUN HAaydHO--TIONMYJSIPHYIO JIUTEparypy
(u3MUeCKOro coJiep)kaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl ceTu HHTepHeT, BianeTh
npuéMaMM KOHCIEKTUPOBAaHUS TEKCTa, IMpeoOpa3oBaHMsi WHGOpMAllMM W3 OJHOM 3HAKOBOH
CUCTEMBI B JIPYT'yIO;

co3/laBaTb COOCTBEHHBIE KpaTKUE ITMCbMEHHbIE W YCTHBIE COOOLIEHUS HAa OCHOBe 2-3
HCTOYHHUKOB HMH(pOpMaIMU (PU3HUECKOTO COAEp)KaHMs, B TOM 4Hcie MYOJIUYHO JAeaTh KpaTKue
coOOIIeHUs O pe3yiabTaTax IPOEKTOB MM Y4€OHBIX HCCIEAOBAHUN, MPU 3ITOM TIPaMOTHO
MCIOJIb30BAaTh M3YYEHHBIN MOHATUIHBIA anmapar Kypca (U3HMKH, CONPOBOXK/ATh BHICTYIJICHUE
Mpe3EHTALMEN;

IIPU BBHIMOJHEHUHN YYEOHBIX MMPOEKTOB M HCCIIEAOBAHUM pacnpenensTh 00s3aHHOCTU B TpYMIE B
COOTBETCTBUM C ITOCTaBICHHBIMM 3aJadaMH, CJIEIWTHh 32 BBIIOJIHEHHEM IUIAHA JIEWCTBUH,
aJIecKBaTHO OLIEHHWBAaTh COOCTBEHHBIM BKJIaJ B JIEATENbHOCTh TPYMIMbI, BBICTPAWBAThH
KOMMYHUKaTHUBHOE B3aMMOJIEHCTBHE, YUUTBIBAasE MHEHUE OKPY/KAIOILUX.

K xonmy oOyueHust B 8 Kjacce mpenMeTHBIE pe3yiIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTh y OO YUaAOLIUXCS YMEHUI:
UCIIOJIb30BaTh MOHATHSA. Macca U pa3Mepbl MOJIEKYI, TEIUIOBOE ABM)KEHME aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMS BEIIECTBAa, KPUCTAUIMYECKHE M aMOp(HBbIE Teja, HACHILEHHBIA U
HEHACBIIEHHBIN Map, BIAXKHOCTh BO3/yXa, TEMIIepaTypa, BHYTPEHHSISI SHEpPrus, TEIIOBON



JIBUTATeNb, SJEMEHTApHBIA JJIEKTPHUUECKUH 3apsfl, SJCKTPUYECKOE II0JIe, MPOBOJHHKH H
TMBJICKTPUKH, TIOCTOSTHHBIHN JIEKTPUUECKUI TOK, MarHUTHOE TIOJIE;

pas3nuuaTh SBJICHUS (TEIUIOBOE PACIIMPEHHE U CKaTHe, TEIUIoNepeaada, TEMJIOBOe PAaBHOBECHE,
CMa4MBaHHe, KAlWUIIPHBIC SBICHHS, WCIApEHHE, KOHICHCANHWs, IUIABICHHE, KPHCTAJUIA3AIMS
(oTBepaeBaHME), KHIICHWE, TeIUIonepenaya (TeIUIONPOBOAHOCTh, KOHBEKLMS, H3IyUCHHUE),
ANIEKTPU3AIMA Tell, B3aWMOJCHCTBHE 3aps]OB, JCHCTBUS 3JEKTPHYECKOTO TOKa, KOPOTKOE
3aMBbIKaHHE, B3aMMOJICHCTBHE MAarHUTOB, JEHCTBHE MAarHUTHOTO IIOJII HA NMPOBOJHHUK C TOKOM,
JNIEKTPOMArHUTHAs! MHAYKIHS) 10 ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (QU3HUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE H3YUYCHHBIX (PH3MYECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, B TOM
qrcie (U3NYECKHe SBJICHUS B MIPUPOJIE. MOBEPXHOCTHOE HATSDKEHHE M KAalWJUIPHBIC SIBJICHUS B
IpUpoJie, KPUCTALIBI B IIpupoae, u3nydenue CoiHIa, 3aMep3aHue BOZOEMOB, MOPCKHE OpHU3BI,
oOpa3oBaHUe pOCHI, TyMaHa, UHEs, CHETa, JICKTPUUECKHE SIBICHUS B aTMOC(EpE, NEKTPUIESCTBO
KHUBBIX OPTaHU3MOB, MAarHUTHOE TOJ€ 3eMJd, Opei( IOJIOCOB, POJIb MArHUTHOTO TOJS ISt
KHU3HU Ha 3eMJie, OJSIPHOE CUSHUE, MIPHU ITOM IEPEBOJUTH MPAKTHUECKYIO 33[a4y B y4eOHYIO,
BBIICIIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKU) (DH3HUYECCKUX SIBIICHU;

OINMCHIBATh M3y4YCHHBIC CBOWMCTBA Tel M (u3MYecKue SBICHUS, MCHONB3YSd (usndeckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHUsi, KOJMYECTBO TEIUIOTHI, yAelbHas TEIIOEMKOCTh
BEIECTBA, yJENIbHAs TEIUIOTA IUIABJIEHMS, YJeJIbHas TEIUIOTa HapooOpa3oBaHMA, YyAeIbHAs
TEIJIOTa CrOpaHusl TOIUIMBA, KO3()(UIMEHT TONe3HOro NeHCTBUS TEIJIOBOW MAaIIWHBbI,
OTHOCHUTENbHAS BIIAKHOCTh BO3AyXa, OJCKTPHUUSCKHW 3apsill, CHUJa TOKa, ODIEKTPUYECKOE
HalpsDKEHHEe, CONPOTHBICHUE IPOBOJHMKA, Y/AEIbHOE CONPOTHUBIICHHE BeIllecTBa, pabora u
MOIIHOCTh 3JIEKTPUYECKOTO TOKa), TPU OIMKCAHUHU MPABUIBHO TPAKTOBATh (PM3MYCCKUN CMBICI
WCTIOJIBb3yEeMBIX BEITMYMH, 0003HAUYCHUS M €IUHHIBI (PU3UYECKUX BEIWYHH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JaHHYIO (U3UYECKYIO BEJIMYMHY C JAPYIMMH BEIUYMHAMH, CTPOUTH IpapuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (DU3MUYECKHE SIBICHUS M TIPOLECCHI, HCIIONB3YyS OCHOBHBIE
TIOJIOKEHHUSI  MOJICKYJISIPHO--KHHETHYECKOW ~ TEOpUM  CTPOCHHUS  BEMIECTBA,  MPHHIUI
CYIEpIO3UIMU Mojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsja, 3akoH Oma s
yJacTka 1emn, 3akoH /[xoyns—JIeHna, 3aKkoH COXpaHEeHUs1 YHEPTUH, TIPU ITOM J1aBaTh CIIOBECHYIO
(bopMyYITHPOBKY 3aKOHA 1 3aITCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (PU3NYECKHE TPOLECCHl W CBOMCTBA TEN, B TOM YHCJIE W B KOHTEKCTE CHUTYaIHi
MIPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BbISBIATh NMPUUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oO0bsicHeHHe M3 1-2 JorMyeckux maroB ¢ omopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3MYECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdyéTHbIe 3amaud B 2—3 JCHCTBUS, MCIONB3YS 3aKOHBI M (HOPMYIBI, CBS3BIBAIOIINE
¢u3nyeckre BEMMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3alMCBhIBaTh KPAaTKOE YCIOBHE,
BBISIBJIATh HENOCTATOK JAHHBIX [UIS pelIeHUs 3aJaud, BBIOMpATh 3aKOHbBI U (HOpMYyIIHI,
HEOOXOAMMBIC U €€ pelIeHHs, MPOBOJIUTH pPAcy€Thl M CPaBHUBATH MOJNYYCHHOE 3HAUYCHUE
(bU3NYIEeCKOil BETMYNHBI C U3BECTHBIMU JIAHHBIMU,

pacrio3HaBaTh NpOOJEMbI, KOTOPbIE MOXHO PpEIIUTh IMPH MOMOIIM (DU3MYECKUX METOJIOB,
UCTOJb3ysl ONUCAHHWE MCCIEeOBAaHUSA, BBIIACIATH IPOBEPIEMOE MPEANOI0KEHNE, OICHUBAThH
MPAaBUIBLHOCTD MOPSIKA MPOBEACHUS UCCIIEIOBaHNS, 1eaTh BEIBOIbI;

MPOBOJIUTH OMBITHI O HAOTIOACHWIO (U3MYECKUX SIBICHWUH WM (PU3MUECKUX CBOWCTB Tel
(KanmuIsipHBIC  SBJICHUS, 3aBUCHMOCTH JIABJICHHMS BO3AyXa OT €ro o0bEMa, TemIepaTypsl,
CKOPOCTH TIpoIlecca OCTBIBAHMS M HAarpeBaHMS IIPH M3JIY4EHUH OT IBETa H3JIydarouien
(TIoryIoImAKoNIe) MOBEPXHOCTH, CKOPOCTh HCIIApEHHs BOJBI OT TEMIEPaTypbl JKHIKOCTH M



wionaau €€ MOBEPXHOCTH, 3JIEKTPU3alUs TEl U B3aUMOJACHUCTBUE 3JIEKTPUUECKUX 3aps/IoB,
B3aUMOJICIICTBUE IIOCTOSIHHBIX MAarHUTOB, BHM3YyaJM3al[dsi MarHUTHBIX IIOJE€H IOCTOSHHBIX
MarHuToB, JAEWCTBHUS MAarHUTHOIO IIOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMrTa,
CBOMCTBA  3JIGKTPOIBHraTelii  IMOCTOSHHOIO  TOKa):  (OPMYIHpOBAaTh  MPOBEPSEMbIC
IPEIIOI0KEHNs, COOMpaTh YCTAaHOBKY M3 HPEJIOKEHHOIOo OOOpYyAOBaHHUS, ONHUCHIBATH XOJ
OTBITa U POPMYITUPOBATH BHIBOJIBI;

BBIIIOJIHATH IPSIMbIE U3MEPEHMSI TEMIIEPATYPbI, OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa, CUJIbI TOKA,
HaMpsDKEHHUs C HUCIOJIb30BAHUEM AHAJIOrOBBIX HPUOOPOB M JAaTUYMKOB (PU3MUECKUX BEJIUYHUH,
CpaBHUBATb PE3y/IbTAaThl U3MEPEHUN C YUETOM 3a/1aHHON aOCOJIFOTHON MOTPEIIHOCTH;

MPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3MUYECKOW BEITUYMHBI OT JAPYroil ¢
UCIIOJIb30BAHUEM IMPSMBIX H3MEpPEHUH (3aBUCUMOCTb CONPOTUBIIEHMSI IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAM HONEPEYHOI0 CEeUYEHUs U YIEIbHOIO CONPOTUBIIECHUS BELIECTBA IIPOBOIHUKA,
CHJIBl TOKa, HAYIIEro Yepe3 MPOBOJAHMK, OT HANpsHKEHHS Ha IMPOBOAHUKE, MCCIIEJOBAHUE
MOCJICAOBATEIBHOTO M MApaJUICJIBHOTO  COCJMHEHHMH  MPOBOJHHMKOB).  IUIAHHPOBAThH
UccleIoBaHKe, cOOMpaTh YCTAaHOBKY U BBINOJIHATh U3MEPEHUSI, CIIEys MPEAJIOKEHHOMY IUIaHYy,
(bukcupoBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHMOCTH B BHJE TaONUI M TIpaduUKOB, JesaTh
BBIBO/IbI 110 pPe3yJIbTaTaM UCCIIEI0BaHUS;

MPOBOJMTh KOCBCHHBIC M3MEpEHUs (pu3nmyeckux BequuuH (yAenbHas TEIUIOEMKOCTh BEILICCTBA,
CONMPOTHBJICHHE MPOBOIHKMKA, Pabd0oTa ¥ MOIIHOCTh JICKTPUYECKOrO TOKA): IUIAHUPOBATH
U3MEpEHUs, COOMpaTh SKCIEPUMEHTAIbHYI YCTAHOBKY, CleAYs NPEeJIOKEHHOW MHCTPYKLUH,
BBIUUCIIATh 3HAUEHUE BEIMUUHBI;

co0IIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;
XapaKTepU30BaTh IMPHUHLMIBI JAEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpoi Ha WX omucaHus (B TOM 4YHCJE. CHCTeMa OTOIJIEHHS JIOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK HIIEKTPUUECKOW SHEPTHH, 3JIEKTPOOCBETUTENbHBIE
npuOOpkl, HArpeBaTeNbHBIC AJIEKTPONPHOOPHI (IIPUMEPHI), DICKTPUUSCKHE MPETOXPAHUTEIH,
ANIEKTPOMATrHUT, JIICKTPOJBHUraTeb IOCTOSHHOTO TOKA), HCIOJB3ysl 3HAHUS O CBOMCTBAX
(bu3NYeCcKUX SBICHUHN U HEOOX0IUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHWYECKHE YCTPOWCTBA M H3MEpPUTENIbHBIE MPUOOpPHI MO CXEMaM U
CXEMaTHYHBIM pPUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEpPMOC, MCHXPOMETpP, TUTPOMETP,
JIBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUECKUX
Lernel ¢ MOoCIeJOBaTeNIbHBIM U MapaJlIe]bHbIM COEAMHEHUEM IEMEHTOB, pa3jiuyasl YCIOBHBIE
0003HAYEHUS HIIEMEHTOB JEKTPUUECKUX LIETeH;

NPUBOIUTH TPUMEpPHI (HaXOAWTh WH(POPMAIMIO O MPHUMEPaxX) MPAKTHUYECKOTO HCIOIb30BaAHHUS
(¢bu3MYecKUX 3HaHUHN B MOBCEAHEBHOMN JKU3HU JUIsl oOecriedeHns 0€30MacHOCTH MPHU 0OpallieHu! ¢
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3J0POBbsI M COOJIOJCHHS HOPM
9KOJIOTUYECKOT0 MTOBE/ICHUS B OKPYXKaIOLIEeH cpefe;

OCYILIECTBIATh MOMCK HH(popManuu (U3NYECKOro coaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAaHMM W TyréM CpaBHEHMSI JONOJIHUTEIBHBIX HCTOYHHUKOB  BBIIEINATH
MH(pOpMaINIO, KOTOPAst SBJISIETCS MPOTUBOPEUUBOI MIT MOKET OBITh HEIOCTOBEPHOMH;
UCMOJb30BaTh TIPHU BBIIOJHEHWH Y4EOHBIX 3aJaHUN HAay4HO--TIONYJSIPHYIO JIUTEpaTypy
(bu3MUecKoro cojepxaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu HWHTepHeT, BIaaeTh
npuéMaMHl KOHCIIEKTHPOBAHMSI TEKCTa, IMpeoOpa3oBaHHs HH(OpMAlMM W3 OJHOW 3HAKOBOU
CHCTEMBI B IPYI'YIO;

co3/laBaTh COOCTBEHHbIE MUCbMEHHBIE M KpaTKHe YCTHBIE COOOILIeHHs, 0000Imas nH(opMaIuo
U3 HECKOJIbKMX MCTOYHHUKOB (DU3MUYECKOTO COAEP)KaHMs, B TOM YHCIE MyOJHMYHO MPEACTaBIATh
pe3ynbTaThl MNPOEKTHOM MM HCCIENOBAaTENIbCKOM  JESATENbHOCTH, INPH 3TOM TI'PAMOTHO



WCTOJIb30BAaTh M3YyYCHHBIM MOHATHUIHBIN anmapaT Kypca (HU3UKH, COMPOBOXKIATH BBICTYILICHHE
MpEe3EHTALNEN;

IIPY BBHITIOJTHEHUH y4eOHBIX MPOEKTOB M HUCCICNOBAHUHN (DU3MYECKHUX IMPOILECCOB PaCIpeeisiTh
00s13aHHOCTH B T'PYIIEC B COOTBETCTBUU C MOCTaBJICHHBIMH 3aJa4aMH, CJIICIUTH 32 BBIITOJTHCHUEM
IJjIaHa JEWCTBUH M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIA] B
JIEATEIbHOCTh ~ TPYIMIbI, BBICTPAUBAaTh KOMMYHMKATUBHOE  B3aMMOJCHUCTBUE,  MPOSIBIISA
TOTOBHOCTB pa3peniaTh KOH(QIUKTHI.

K konmy oOyuenus B 9 kJjiacce MpeaMETHBIC Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH y OO YUAIOIIUXCS YMEHUI:
HCIIOJIh30BaTh MOHATHUS: CHCTEMa OTCYETa, MaTepHAIbHASI TOYKA, TPACKTOPHS, OTHOCUTEIILHOCTh
MEXaHUYECKOTO JBYKEHUS, nedopmarus (ympyras, TIacTHYecKas), TpeHue,
LEHTPOCTPEMUTEIILHOE YCKOpPEHHE, HEBECOMOCTb M MEPErpy3KH, LEHTP TIKECTH, aOCOIIOTHO
TBEPJIOE TETO, LEHTP TSHKECTH TBEPIOTO TEJa, pABHOBECHE, MEXAaHWYECKUE KOJICOAHHS U BOJIHBI,
3BYK, UH(OPA3BYK U YIbTPA3BYK, dJIEKTPOMATHUTHBIC BOJIHBI, IIKala AJIEKTPOMArHUTHBIX BOJIH,
CBET, OMU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHl UCIYCKaHHS U MOTJOILIEHUS, anbda-, Oeta- u
ramMmMma-u3Jy4deHust, U30TOIIbI, siIepHAast SHEPTETHKA,
pasnmuuaTh  SABJIEHUA (pPaBHOMEpPHOE UM  HEPAaBHOMEPHOE MPSIMOJUHEHHOE  JIBHIKCHHE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JBUKEHUE, CBOOOJHOE TMTAaJCHHE TeJl, PaBHOMEPHOE
JIBUKCHHE TI0 OKPYXKHOCTH, B3aWMOJICHCTBHE TEJ, PEAKTUBHOE IBUKCHHE, KOJeOaTeIbHOE
NBIDKEHUE (3aTyXalolue W BBIHYXKICHHbIC KoJieOaHUs1), PE30HAHC, BOJIHOBOE JBUIYKEHUE,
OTpaXeHHE 3BYKa, NPSIMOJIMHEHHOE paclpoCTpaHEeHHEe, OTpPaKeHHWE M MPEJIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPaXEHUE CBETa, pa3joKeHHUE OeIoro cBeTa B CIEKTP U CIOXKEHUE
CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAs PaTUOAKTUBHOCTb, BO3HHKHOBEHUE
JUHEWUYATOTO CIIEKTpa M3JIy4eHHUs]) IO OMHUCAHUI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE PU3NUIECKOE SBIICHUE;
pacrmo3HaBaTh MPOSBICHHE HM3YYCHHBIX (PU3MUECKUX SIBJICHHWN B OKpY)KalIlleM MUpe (B TOM
yucie (U3UYECKHe SIBJICHUS B MPHUPOJE. MPUIUBBI U OTJWBBI, JIBIKEeHHE TuIaHeT CONHEYHOU
CHUCTEMBI, PEaKTUBHOE [BI)KCHHE >KUBBIX OPTraHU3MOB, BOCHPHUITHE 3BYKOB KHUBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IYHAMH, 3XO, I[BE€Ta TeJl, ONTHUYECKHUE SIBICHUS B
npupojae, OUOIOTUYECKOE JEeWCTBHE BHJIUMOTO, YAbTPa(HOIETOBOrO U PEHTIE€HOBCKOTO
W3JIYYCHHM, €CTECTBEHHBIH paJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4H, paJHOaKTUBHOE
W3JIyYCHHE TPUPOJHBIX MHHEPAJIOB, JCUCTBHUE PATUOAKTUBHBIX U3JIYUCHUM HAa OpraHu3M
YeJI0BeKa), MPH 3TOM MEPEBOUTH MPAKTHUECKYIO 33]]auy B Y4eOHYIO, BBIICISTh CYIIECTBEHHbBIE
cBOMCTBA (MpU3HAKK) QU3UUECKUX SBIICHHIA;
OMKCHIBATh HW3YYEHHBIE CBOWCTBA Ten W (U3WYECKHE SIBICHUS, HCIONB3yd (QHU3NIeCcKue
BEJIMYUHBI (CPEIHSISI U MCHOBEHHAsI CKOPOCTh TeJia TP HEPAaBHOMEPHOM JIBHIKECHHH, YCKOPEHHE,
nepeMenieHue, MyTh, yrioBas CKOPOCTh, CHJa TPEHHS, CUJA YIPYTOCTH, CHUJIa TSKECTH,
YCKOpEeHHE CBOOOIHOTO MaJCHMs, BEC Tejla, MUMIYIbC TeJd, UMIYIbC CHUJIbI, MEXaHWYeCKas
paboTa ¥ MOIIHOCTH, MOTEHIMANbHAS JHEPrUsl Tella, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJbHAs SHEPrus CXKATOW MPYKUHBI, KUHETUYECKAs] SHEPrus, IMOJHas MeXaHU4ecKas
SHEPTHsI, TEePUOJI W YacTOoTa KoJieOaHWM, NJMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IMOKA3aTellb MPEIOMIICHUS CPEIbl), MPH OMHCAHHHM IPAaBUIBHO TPAKTOBAThH
(u3HYeCKUN CMBICI UCTIONh3YEMbIX BEIHYMH, 0003HAYEHUS U €IUHUIBI (PU3NUYECKUX BEIHUMWH,
HaXOJUTh (DOPMYIIBI, CBSI3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEIMYHUHY C APYTUMHU BEIHYMHAMH,
CTPOUTH rpaduku M3y4EHHBIX 3aBHCHMOCTEH (bu3mIecKux BEJIUYMH,



XapakTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHHUA M MPOIECCHl, MCIONB3YSd 3aKOH
COXpPaHEHHsI SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHMS, MPUHLUI CYIEPHO3UIMU CHJI, TPUHIUI
otHocuTenbHOCTH ['anmmmesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHWS MMITYJbCa, 3aKOHBI
OTPaXEHUS U TPEIOMJICHHSI CBETa, 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHCEN IpU
SJIEPHBIX PEAKIMIX, MPU TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alUCHIBATh €0
MaTeMaTHYECKOE BhIPAXKECHUE,

OOBSICHATh (PU3MUECKUE MPOIIECCHl M CBOMCTBA Tel, B TOM YHCJIE M B KOHTEKCTE CUTYaIHi
MIPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NMPUYMHHO--CIIEACTBEHHBIE CBSA3HU, CTPOUTH
00BbsCHEHHE U3 2—3 JIOTMYECKUX IIIaroB C OMOpPOM Ha 2—3 M3YYCHHBIX CBOMCTBA (DU3UUYECKUX
SABJICHUH, (PU3NIECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

peuiath pacyéTHbIC 3a/a4u (ONMUPAIOIINECS HA CHCTEMY U3 2—3 ypaBHEHWUIA), UCIIONIB3YsI 3aKOHBI
u (opmynbl, cBs3bIBalolMe (pU3MUECKHEe BEIUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJayd
3aMMChIBaTh KPaTKOE YCIIOBHE, BBIABIATH HEJOCTAIONINE WM M30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI W (OpMynbl, HEOOXOAMMBIC Ui pPEIICHHs, IMPOBOAUTH PACYETHI M OICHUBATH
PEATMCTUYHOCTD MOJIYYCHHOTO 3HaUeHUs (PU3MUECKON BEIMIHUHEI,

pacrmo3HaBaTh MNPOOJEMBbI, KOTOpPHIE MOXXHO PEIIUTh MpHU TMOMOIIM (U3HUYECKUX METOOB,
UCIIONIb3YySl OIKCAaHUE WCCIEAOBAHUS, BBIICTATh MPOBEpsieMOE MPENON0KEHUE, OILEHUBAThH
MPaBWIBHOCTh TMOPSAIKA IMPOBEICHUS HCCIEIOBaHMs, JeJaThb BBIBOJBI, WHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOICHUH U OIBITOB;

MPOBOJIUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUH WM (PU3HYECKHX CBOWCTB TEJ
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs] SHEPruH, 3aBUCHMOCTh MEpHOIa
KoJe0aHui MPYKMHHOT'O MasgTHUKA OT MacChl Ipy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYbI MaJIbIX KOJeOaHWM, MPSIMOIIMHEMHOE paCIpOCTPAHEHHUE CBETA, pas3siokKeHue 0eroro
CBETa B CIIEKTp, U3YUEHHE CBOMCTB M300paXEHUsI B TUIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparomei JIMH3e, HaOM0AeHNe CIUTONIHBIX U JIMHEHUaThIX CIIEKTPOB U3JTy4EeHHUs):
CaMOCTOSITENILHO COOMpPATh YCTaHOBKY M3 M30BITOUHOrO Habopa 00OpYyAOBaHUS, ONUCHIBATh X0/
OTIBITA ¥ €TO PE3YNIbTaThl, POPMYTHUPOBATH BEIBOJIBL;

MPOBOJIUTH NPU HEOOXOJUMOCTH CEPUIO TNPSMBIX HM3MEPEHUH, ONpenelsis CpeAHee 3HaueHue
U3MepsAeMOil BeNMYMHBI ((POKYCHOE PACCTOSIHUE COOHMPAFOIICH JIMH3BI), 0O0OOCHOBBIBATH BBIOOD
criocoba u3MepeHus (M3MEPUTETHLHOTO IPHOOpPa);

MIPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (DU3UUECKUX BEJIMYMH C MCHOJIb30BAHMEM MPSIMBIX
U3MEpeHui (3aBUCHUMOCTb IYTH OT BPEMEHM NPH PAaBHOYCKOPEHHOM JBHM)KEHHH 0€3 HayaJbHON
CKOpOCTH, TIepro/ia KoJIeOaHWH MaTeMaTHYeCKOTO MasiTHUKA OT JUTMHBI HATH, 3aBUCHMOCTH yria
OTpPaXEHHsI CBETa OT yIJia MaJCHUS M Yrja TMpEeNOMIICHHs OT yria TaJeHus): IUIaHHpPOBATh
WCCIIe/IOBAaHKE, CaMOCTOSITEIbHO COOMpATh YCTAHOBKY, (PUKCHUPOBATH PE3YIbTATHI MOIYUYCHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOMUIl W TpauKOB, JAeiaTh BBIBOABI I10
pe3yibTaTaM UCCIE0BaHUS;

MPOBOANTH KOCBEHHBIE M3MEPEHHs (PU3NYECKUX BEIMYHMH (CPEIHSsI CKOPOCTh U YCKOPEHHE Teja
IpU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOpEHHE CBOOOTHOIO MaaeHMs, >KECTKOCTh IMPYKUHBI,
KOX(QPHUIMEHT TPEeHUs CKOJBXKEHHUs, MeXaHWuyeckas paboTa M MOIIHOCTh, YacTOTa U MEPUOJ
KoJle0aHUH MaTeMaTH4ecKoro M NPYKHMHHOTO MAasSTHHKOB, ONTHYECKass CHJa coOuparomien
JMH3bI, PAJHOAKTHBHBIA (DOH). IUIAHHMPOBATh HW3MEPEHHs, COOHMpATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJHATH U3MEPEHHUsI, CIeNys MPEeAT0KEHHON HHCTPYKLIUHU, BEIYUCIATh 3HAYCHHE
BEJIMYMHBl W AHAIM3MPOBATH IIOJYYEHHBIE pE3YJIbTaThl C Y4ETOM 3aJaHHON MOTPENIHOCTH
W3MEpPEHUN;

co0ro1aTh MpaBMiia TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000pyIOBaHUEM,



pa3nuyaTh OCHOBHBIC TNPU3HAKM HM3YYCHHBIX (U3NYECKUX MOJEJeH: MaTephalbHas TOYKa,
a0COIOTHO TBEP/IOE TEJIO, TOUCUHBIH UCTOUYHUK CBETA, JIy4, TOHKAs JMH3A, IUIAaHETapHas MOJIEIb
aToMa, HYKJIOHHasi MOJI€JIb aTOMHOTO S11pa;

XapakTepu30BaTh MPUHIMIBI JEHCTBUS HM3YYEHHBIX NPHOOPOB M TEXHUYECKHUX YCTPOHCTB C
OIOpOM Ha HX ONHUCaHUSA (B TOM YHCIE. CIUIOMETP, JATUMKU IIOJIOXKEHHS, PACCTOSHUSA U
YCKOPEHHUs, pakeTa, »3XO0JOT, OYKM, Iepuckon, ¢oroanmnapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), WCIONb3ysl 3HAHUS O CBOMCTBAX (HH3MYCCKHX
SABJICHUH U HEOOXO0IUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMWCTB,
U3MEPUTENIBbHBIX INPUOOPOB UM  TEXHOJIOIMYECKMX IPOLIECCOB IPU  pEIIEHUH  y4eOHO--
IIPAKTUYECKHUX 3a7ay, ONTUYECKHE CXEMBbI Ul MOCTPOCHUs N300paKEHUI B IJIOCKOM 3epKaje U
coOuparoliel JTuH3E,

NPUBOJIUTH MPUMEPBI (HAXOIUTh UHPOPMAIMIO O MPUMEPAX) MPAKTUUYECKOTO HCIIOJIb30BAHUS
(bu3NYEeCKUX 3HAHWI B IOBCETHEBHON KU3HU JJIsl 00ecTedeHns1 0e30MacHOCTH MpU 00PAICHUH C
npubopaMM M TEXHMYECKHMMM YCTPOHMCTBAMHM, COXPAHEHHUS 3]I0pOBbsi U COOJIOACHUS HOPM
9KOJIOTMYECKOT0 IIOBEICHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIATh MOUCK MH(POpMauu (HU3NYecKoro conxepkanust B VIHTEpHETE, caMOCTOSITEIbHO
dbopMynHpys TOWUCKOBBIA 3alpOC, HAXOAUTH IYTH ONPEACICHUS JTOCTOBEPHOCTH IOJYICHHOM
nH(pOpMaIMY Ha OCHOBE MMEIOLINXCS 3HAHUN M IOTTOJTHUTEIHHBIX UCTOYHUKOB,;

UCIOJb30BaTh TPU  BHIIOJIHEHUH YUEOHBIX 3aJaHUN HAaydHO--TIONYJSIPHYIO JIUTEparypy
(¢u3nYecKoro coaep)kaHusi, CIPaBOYHBIE MaTepUaNbl, pecypchl ceTu VHTepHeT, BIaaeTh
npuéMamMi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs WHPOPMALMU U3 OJHOM 3HAKOBOH
CUCTEMBI B JIPYI'yIO;

co3/laBaThb COOCTBEHHBIE IUCHbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE WH(pOpMalMU U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOro COJep)KaHus, MYOJIMYHO TPEACTaBIsATh pPE3yIbTaThl
IIPOEKTHOM HWJIM HCCIEN0BATENbCKOM JEATENbHOCTH, IPU OSTOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUHHBINA anmapar U3ydyaeMoro pasjena (U3MKU U CONPOBOXK/IATh BBICTYIJIEHUE
MIpe3eHTalNeN c y4€TOM ocobeHHocTel ayIUTOPUH CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KomnuectBo gacos C) JIEKTPOHHBIE
Ne HaumenoBanue K . (udpoBsIc) Cnoco0 oneHKu
h pa3zenoB U TeM OHTPO paktuie | (HHOD CHHCOK UTOTOBBIX IUIAHUPYEMBIX PE3YJIbTaTOB| HMTOIOBBIX
/11 Bcero| anuBIE CKHE o0Opa3oBaTeNbHbIC
MPOTpaMMBbI 5 5 CCVDOLL C YKa3aHHUEM 3TaIoB UX GOPMHUPOBAHUS IJIAaHUPYEMBIX
paboTel | paboOTHI pecyp PE3YIIBTATOR
Pa3nen 1. ®u3uka u eé posib B NO3HAHMH OKPY:KAKOIIET0 MUpa
bubmuoreka [IOK | - ucnonb3oBaTh NOHATHS: (HU3UIECKUEC U

®usuka - HayKa

1.1 o HbHDOLC 2 https://m.edsoo.ru/7f
pHupoOna 416194

bubmuoreka [JOK

1.2 Pusmicckue 2 1 https://m.edsoo.ru/7f
BEJIMYUHBI 416194

EcrecrBeHHOHAYy but6mmorexa [IOK

1.3 YHBIN METO 2 1 https://m.edsoo.ru/7f
MO3HAHUAI 416194

XUMHUYECKHE SBIICHUS, HAOIIOACHHE,
SKCIIEPUMEHT, MOJIEJb, TUTIOTE3a, CAMHUIIBI
(u3HUeCKUX BEIUYUH, aTOM, MOJIEKYIIa,
arperaTHbI€ COCTOSTHUS BelecTBa (TBEPAOE,
KHKOE, ra3000pa3Hoe);
- pacrio3HaBaTh MPOSIBICHUE U3YUCHHBIX
(hu3HUeCKUX SBICHHUM B OKPYXKAIOIIEM MHUPE,
B TOM 4HCJI€ (PU3UUYECKHE SIBJICHUS B
MIPUPOJIE;
- O0BSICHATH (PU3NUYECKHE SIBICHUS, TIPOIIECCHI
M CBOMCTBA Tell,
B TOM YHCJI€ U B KOHTEKCTE CUTYaIlui
MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISTH IIPUIMHHO-CIICJICTBCHHBIE CBSI3H,
CTPOUTH O0BsICHEHHE U3 1-2 moTHYecKux
I1aroB ¢ OMopo Ha 1-2 u3y4eHHBIX
CBOICTBa (pU3MYECKUX SBIECHUH, PU3NIECKIX
3aKOHA WJIM 3aKOHOMEPHOCTH;
-co0JII01aTh TIPaBHIIa TEXHUKH 0€30MacHOCTH
pu paboTe ¢ 1abopaTOpPHBIM 000PYIOBAHUEM;
- P BBITOJTHEHUN Y4EOHBIX MMPOEKTOB U
HCCTIe0BaHUH pacTpeieisTh 00S3aHHOCTH B
TpyIIe B COOTBETCTBUU C TOCTaBICHHBIMHU
3a/la4yaMH, CJIEIUTh 3a BHIMOJIHEHUEM IJIaHa

- YCTHBIH OIpoc

-YCTHBIN OIIPOC
-paKkTUYecKas
pabora
-CaMOCTOATEIbHAS
pa0ora.

-pelieHyne yueOHbIX U
IIPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1ad4;

-YCTHBIN OIIPOC
-paKkTUYecKas
pabora
-CaMOCTOSITEbHAs
pabora.

-penieHne yueOHbIX U
IIPaKTHKO-
OPHUCHTHUPOBAHHBIX
3ajady;
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JEUCTBUH, aIcKBaTHO OLICHUBATH
COOCTBEHHBIN BKJIA]l B ACITEILHOCTD TPYIIIIHI,
BBICTpaUBaTh KOMMYHUKATUBHOE
B3aWMO/ICVICTBUE, YUUTHIBASI MHEHUE

OKPYKAIOIIUX.

Uroro no pazgeny

6

Pa3znen 2. HepBOHa‘laJILHI)Ie CBCACHHSA O CTPOCHHMH BeIICCTBA

bubmuorexa [JOK
2.1 g;‘l’l(e"z:g; 1 https://m.eds00.ru/7f4
16194
JIBrkeHue n
B3aUMOJIENICTBUE Bubmmoreka HOK
2.2 S 2 https://m.edsoo.ru/7f4
16194
BEIIECTBA =
ArperartHbie bubnuorexa LIOK
2.3 COCTOSIHHS 2 https://m.edsoo.ru/7f4
BeIlleCTBa 16194

- UCIOJIb30BATh OHATHUS. aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHHS BelIecTBa (TBEpI0E,
KHIKOE, Ta3000pa3Hoe);
- pa3nu4atk sBiIeHUs (Iudy3us, TemI0Boe
JIBIDKEHHUE YaCTHUL[ BEILIECTBA)IIO OMHUCAHUIO
UX XapaKTePHBIX CBOMCTB U1 Ha OCHOBE
OIIBITOB, JIEMOHCTPUPYIOIINX JJAHHOE
¢bu3nuecKoe SIBICHUE,;
- pacro3HaBaTh MPOSBICHUE U3yYEHHBIX
(U3NYIECKHX SIBIICHUI B OKPYXKAIOIIEM MHPE,
B TOM uucIie GU3NYECKUe SBICHUS B
MPUPOJIE;
- OOBSCHATDH (PU3NYECKUE SBICHUS, IPOLIECCH
U CBOMCTBA TeElI,
B TOM YHCJI€ U B KOHTEKCTE CUTYallui
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIBIISITH TIPUYAHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTH O0BsICHEHNE U3 12 TOTHYECKUX
I1aroB ¢ ONopoi Ha 1-2 U3yd4eHHBIX
CBOMCTBA (PM3UYECKUX SABJICHUN, PU3UUECKUX
3aKOHa WJIM 3aKOHOMEPHOCTH;
- IPOBOJIUTH OMBITHI TIO HAOTFOIEHUTIO
(bu3nUecKuX SIBICHUN W PU3NIECKUX
CBOMCTB TEII,

- co0I01aTh MpaBUJia TEXHUKH 0€3011acHOCTH

- YCTHBIH OIpoc

-YCTHBIN OIIPOC
-paKkTUYecKas
paborta
-CaMOCTOATEIbHAs
pa0ora.

-pelieHyne yueOHbIX U
MIPaKTHKO-
OpPUEHTUPOBAHHBIX
3ajady;

-YCTHBIHN OIIPOC
-CaMOCTOSITEbHAs
pa0ora.

-penieHyne yueOHbIX U
IIPaKTHKO-
OPHUCHTHUPOBAHHBIX
3ajad4;
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pu pabote ¢ 1abopaTOPHBIM 00OPYTOBAHHEM;
- TP BBITIOJIHEHUU Y4EOHBIX MMPOCKTOB U
UCCIICIOBAaHHI pacIpeiesiATh 00s3aHHOCTH B
TPYIIIE B COOTBETCTBUU C MIOCTaBICHHBIMU
3aJjauaMH, CJICJUTh 32 BBIITOJIHEHHEM TUIaHA
JEUCTBUH, aIcKBaTHO OLICHUBATH
COOCTBEHHBII BKJIAJI B ICATEIILHOCTD TPYIIIIHI,
BBICTpanBaTh KOMMYHUKATHBHOE
B3aUMO/ICHCTBHE, YUNTHIBass MHCHHE
OKPYKAFOTIIHX.

Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3aUMO/ielicTBHE TeJl
MexaHn4deckoe bubmiorexa LIOK
3.1 3 https://m.edsoo.ru/7f4
JIBIDKCHUE 16194
bubmnoreka IIOK
3.2 Muepuus, macca, 4 https://m.edsoo.ru/7f4
[JIOTHOCTH 16194
bu6nuoreka [IOK
3.3 Cwa. Bugs! cun 14 1 https://m.edsoo.ru/7f4
16194

-HCITIOJIB30BAaTh IOHATHUSA: MEXaHHNYCCKOC
JBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEITHOE), TPACKTOPUSl, HHEPLIUS,
paBHOJIEHCTBYIOMIAs CHJI, Aeopmanus
(ympyras, macTu4eckas), HeBECOMOCTb;

- pa3nMyaTh SBICHUS (PaBHOMEPHOE
JIBMDKEHWE, HEPABHOMEPHOE JIBUKECHUE,
B3aUMOJICHCTBHE TEJI, PABHOBECHE TBEP/IBIX
TEJ € 3aKPErIEHHON OChIO BPALEHUS )10
OIMCAHUIO MX XapaKTEPHBIX CBOMCTB | Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE
(du3nuecKoe SIBICHUE;

- pacmo3dHaBaThb MPOABICHHUEC N3YYCHHBIX
(U3NUECKHX SIBICHUH B OKPYXAIOLIEM MHPE,
B TOM YHCIJIE (i)I/ISI/I‘—IeCKI/Ie SIBJICHUA B
NpUpPOJIE: IPUMEPHI ABHKCHUS C
pPa3iIndYHBIMU CKOPOCTSAMHU B KUBOH U
HEKUBOH MPHPOJIE,IIPU TOM IIEPEBOIUTH
MPAKTUYECKYIO 33/1a9y B yUeOHYIO, BBIICIATH
CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKN)

-YCTHBIN OIIPOC
-pelieHre yueOHbIX U
MIPaKTHUKO-
OPHUEHTUPOBAHHBIX
3a1ad4;

-YCTHBIN OIPOC
-IIpaKTHYECKast
paborta
-CaMOCTOsITeIbHAs
pabora.

-pelieHre yueOHbIX U
IIPAKTUKO-
OpPHEHTUPOBAHHBIX
3ajad,

-YCTHBIN ONPOC
-MIpaKTHYECKasl
pabota
-CaMOCTOsITeIIbHAS
pabora.

- KOHTPOJIbHAS
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(U3NYECKUX SIBICHUI;

- ONHCHIBaTh M3Y4YEHHBIC CBOMCTBA TEN U
(u3nueckue SBICHUS, UCIIONIb3Ys
(usnueckue BeIMUMHBI (Macca, 00bEM,
IJIOTHOCTh BEILIECTBA, BPEMs, ITyTh,
CKOpOCTB, CPENIHssl CKOPOCTh, CHIIa
YIIPYTOCTH, CUJIA TSKECTH, BEC Tella, CUila
TPEHUs1), IPU ONMCAHUH TPABUIHHO
TPaKTOBATh (PU3UUECKUI CMBICT
WCTIOJIBb3yEeMbIX BEJTUYMH, UX 0003HAYCHUS
eAMHULIBI PU3UYECKUX BETUYMH, HAXOUTh
(hopMyIIbI, CBA3BIBAIOIINE JAHHYIO
(bU3HUECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMH, CTPOUTH IPaMKN U3YICHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BEITUYHH;

- OOBSCHATH (PU3UUYECKHE SBICHUS, TIPOLIECCHI
M CBOMCTBA Te€ll,

B TOM YHCJI€ U B KOHTEKCTE CUTYallui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITH TIPUYMHHO-CIIEJICTBEHHBIE CBSI3H,
CTPOUTH 00BbsICHEHHUE U3 1-2 Jornueckux
II1aroB ¢ ONMopoi Ha 1-2 u3y4eHHBIX
CBOMCTBA (PU3NUECKUX ABICHUN, PU3UUIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

- pemiaTh pacyéTHble 3a1aun B 1-2 neficTBus,
WCIIOJIb3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIONIME (PU3MUECKUE BETUUNHBL: Ha
OCHOBE aHAJIN3a yCIIOBUS 33/1a4M 3aIHChIBATh
KpaTKO€ YCJIOBHUE, MOJICTABIIATh (PU3UUECKUE
BEJIMYUHBI B JOPMYIIBI U TPOBOTUTH
pacuéTbl, HAXOAUTh CIPABOYHBIE TAHHBIE,
HEOOXOAMMBIE JJIsl pEIICHUS 3a/1a4,
OLIEHUBATh PEATUCTUYHOCTD MOJTYIEHHOM
(hU3NYECKON BETUINHBI,

pabora

-pemieHne yueOHbIX U
MPaKTHKO-
OPHUCHTHUPOBAHHBIX
3amad;




- pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO
PELIUTh MPH MOMOIIH (PU3NIECKUX METOJIOB,
B OIIMCaHUHU UCCIIEI0OBAHUS BBIICIIATh
MIPOBEPSIEMOE MIPEOI0KECHUE (THITOTE3Y),
pa3nuyaTh U MHTEPIPETUPOBATh
MOJTYYEHHBIH Pe3yNbTaT, HAXOAUTH OUTMOKU B
XO/JI€ OIbITA, JeJIaTh BBIBOJBI 10 €T0
pe3ynbpraram,

- IPOBOJIUTH OMBITHI 10 HAOIIOAECHUIO
(bU3NYECKHX SIBICHUN WK (PU3UIECKUX
CBOWCTB Tel: (OPMYIUPOBATH IPOBEPSIEMbIE
MIPENIOJIOKEHUS], COOUPATh YCTAHOBKY

U3 MPEUI0KEHHOr0 000pYA0BaHUs,
3aIMCBIBATh XOJI OIBITA ¥ (POPMYIHPOBATH
BBIBOJIBI;

- BBIMOJIHATD IPSMbIE U3MEPEHUS
paccTosiHus, BpEMEHH, Macchl Tella, 00bEMa ¢
UCIOJIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX
puOOPOB, 3aMMCHIBATh [TOKA3aHUs IPHUOOPOB
¢ y4€TOM 3aJaHHON aOCOMIOTHON
MIOIPEIIHOCTH U3MEPEHUH;

XapaKTepu30BaTh CBOMCTBA TN, (hu3NUYecKHe
SIBJIGHUS U TIPOLIECCHI, UCTIONb3Ys MTpaBUiIa
CJIO’KEHUS crJ (BIOJIb OJHOM MPsIMOiL), 3aKOH
I'yka, , mpu 3TOM J1aBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €r0
MaTeMaTH4eCKOe BhIPaKEHHE;

- IPOBOJUTH MCCIIEA0BAHNE 3aBUCHUMOCTH
OJTHOM (QU3nYecKol BEIMUUHBI OT IPYyroi

C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUI
(3aBUCUMOCTHU YT PABHOMEPHO
JBUKYIIETOCS TeJla OT BPEMEHM JIBUKCHUS
TEJa,CUJIbl TPEHUS CKOJIBKEHUS OT Beca Tela,
KadecTBa 00pabOTKH MOBEPXHOCTEH TEl U




HE3aBUCHUMOCTH CHJIBI TPEHHUS OT TUIOIIAAN
COIIPUKOCHOBEHUS TEJI, CUJIBI YIIPYTOCTH OT
YAJIMHEHHUS IPY)KHHBI)y4aCTBOBATH B
IUTAHUPOBAHUH Y4eOHOTO UCCIIEI0BAaHUS,
coOMpaTh YCTAaHOBKY U BBIIIOJIHSATD
U3MEPEHUs, CIenys PEI0KEHHOMY IIJIaHy,
(uKcupoBaTh pe3ynbTaThl HOTYyYEHHON
3aBUCUMOCTH (PM3UYECKUX BEIMYHH B BUIC
IPEUIOKEHHBIX TaOIUL] U TpapUKOB, JeIaTh
BBIBOJIBI 110 PE3YIbTaTaM HCCIIECIOBAHUS;

- IPOBOJIUTH KOCBEHHbIE U3MEPEHUS

(U3NYECKNX BEMMYMH (IUIOTHOCTH BEIECTBA

’KUJKOCTH U TBEPIOTO TeJa), CIACays

MPEIIOKEHHON UHCTPYKLIMK TIPU

BBINOJIHEHUH U3MEPEHUI coouparthb

HKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH

3HaYeHHE UCKOMOM BEJTMUMHBI;

- cOOJII01aTh MPaBUJIa TEXHUKU O€30MMaCHOCTH

npu pabore ¢ 1a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIIHUIIBI IEHCTBUS IPUOOPOB U

TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETD,

TTMHAMOMETD;

XapakTepu30BaTh MPUHLUIIBI AEHCTBUS

M3Y4EHHBIX TPHOOPOB U TEXHHUECKUX

YCTPOMCTB € OMOPOii HA X OMUCAHHUSA ,

WCTIOJB3Ys 3HAHUS O CBOMCTBAX (U3NIECKUX

SBJICHUH U HEOOXO0IUMbIe (PU3HUECKUE 3aKOHBI

Y 3aKOHOMEPHOCTH;

-[IPUBOJIUTH IPUMEPHI (HAXOIUTh

nH(}OpMaLINIO O TPUMEpax ) MPaKTUYECKOTO

UCIOJIb30BaHUS (PU3NUECKUX 3HAHUHN B

MTOBCETHEBHOM JKMU3HU JIJIsl 00ecrieueHus

6€30MacHOCTH ITpU 00paIeHNnH ¢ prudopamu

U TEXHUYECKUMH YCTPOHCTBAMHM, COXPAaHEHHUS




3JI0POBbS U COOJIOJICHUS HOPM
9KOJIOTMYECKOTO TTOBEJICHHS B OKPYKAIOLIEH
cpene;

-OCYIIECTBIISITh OTOOP HCTOYHUKOB
uHpopmanuu B cetu HTEpHET B
COOTBETCTBUU

C 33JIaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAaHUU U IIyTEM CPaBHEHHUS
pa3IMYHBIX HUCTOYHUKOB BBIACIIATH
nH(OPMAIIHIO, KOTOpast SBISICTCS
MIPOTUBOPEUUBOM UK MOXKET OBITH
HEJIOCTOBEPHOM;

- [P BBIIIOJIHEHUN Y4EOHBIX POEKTOB U
MCCJICIOBAHUI pacTpeesisiTh 003aHHOCTH B
IPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMU
3a/layaMu, CJIEIUTh 32 BBINOJHEHUEM I1JIaHa
JIEWCTBUM, aJIEKBAaTHO OLICHUBATH
COOCTBEHHBIH BKJIAJl B ACATEIHLHOCTD TPYIIIIHI,
BBICTpPaNBaTh KOMMYHUKATUBHOE
B3aUMO/ICHCTBUE, YIUTHIBASI MHEHUE
OKpYKaIOIIHX.

Hroro no pasgeny
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Pasnea 4. JlaBjieHue TBE

AbIX TEJ, JKHJIKOCTEH M ra3oB

JlaBiienue.
[Iepenaua
JaBJICHUS bu6mmotexka IIOK
4.1 TBEPABIMU 3 https://m.edsoo.ru/7f4
TelaMu, 16194
KUJAKOCTSIMHU U
razamu
bubmmoreka IIOK
4.2 iz];?gz?; 5 https://m.eds00.ru/7f4
16194

- UCTOJIb30BATh IOHATH: COOOILAIOIINECS
COCYJIBI;

- pa3nyath SABJICHUs (Tepeaya J1aBIeHus
TBEPABIMU TeJlaMU, KUJKOCTSIMU U ra3aMH,
aTMoc(epHoe J1aBJeHHe, JIaBaHue Tel) Mo
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
buznuecKoe sIBICHUE,;

- pacrio3HaBaTh MPOSIBICHUE U3YYEHHBIX
(bU3NYECKUX SIBIICHUH B OKPYXKaIOIEM MHpE,

-YCTHBIN OIIPOC
-CaMOCTOSITeIbHAs
pabora.

-pelieHre yueOHbIX U
IIPAKTUKO-
OpPHEHTUPOBAHHBIX
3ajad;

-YCTHBIN ONPOC
-CaMOCTOATEIbHAs
pabora.



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bubnnoreka [HOK
A
4.3 ;;c;;izpme https://m.edsoo.ru/7f4
8 16194
JeicTBue
JKHJKOCTH U rasa bubnmoreka [IOK
4.4 A https://m.edsoo.ru/7f4

Ha [OTPpyKEHHOE
B HUX TEJIO

16194

B TOM 4YHMCIIe (PU3NYECKHE SBICHUS B
MpUPOJE: BIMSHUE aTMOC(HEPHOTO
JIaBIICHUS HA )KMUBOUM OpraHu3M, IIaBaHUE
PBIO, IPH ATOM MEPEBOIUTH MTPAKTUYECKYIO
3aa4y B y4eOHYIO, BBIICISTh CYIICCTBEHHBIC
cBolicTBa (MpU3HAKK) QU3UUECKUX SIBICHHIA;
- OTIMCHIBATh N3YYCHHBIC CBOMCTBA TEI U
(u3nYecKue SIBICHUS, HCTIONb3YS
busnyeckue BeMUUnHbI (1aBiaeHue (TBEPIOro
Tela, KUIKOCTH, Ta3a), BhITAIKUBAIOIIAsI
CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb,
TUIEYO CHJIBI, MOMEHT CHIIBI, KO3 PHUIIHEHT
MOJIE3HOTO JICHCTBUSI MEXaHNU3MOB,
KMHETHYECKAs ¥ MOTCHINAIbHAs SHEPTHs),
MIPH OTMCAHUH MTPABUIBLHO TPAKTOBAThH
(u3NYECKHA CMBICIT UCTIOJIb3YeMbIX BEITHYUH,
uX 0003HAUYEHUS U €AUHULIBI PU3NIECKUX
BEJIMYUH, HAXOAUTh (POPMYIIBL,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTUMH BETMIUHAMH, CTPOHUTH
rpaduKy U3y4CHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BETUYNH,

-XapaKTepH30BaTh CBOMCTBA Tell,
(u3nYecKue BICHUS U MPOIECCHI, 3aKOH
[Mackaiist, 3aKk0OH ApXuUMena, IPH TOM J1aBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U
3aIMCBIBATh €T0 MAaTEMaTHYECKOEe
BEIpa)KCHUE,

- O0BACHATH (PU3NUYECKHE SBJICHHUS, TPOLIECCHI
H CBOICTBA TeI,

B TOM YHCJI€ U B KOHTEKCTE CUTYallui
MPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH TIPUYMHHO-CJICJICTBEHHBIC CBSI3H,
CTPOUTH 0O0BsICHEHUE U3 1-2 JTOTHYECKUX

-penieHne yueOHbIX U
MPAKTUKO-
OPHEHTHPOBAHHBIX
3ajad;

-YCTHBIN OIpOC
-CaMOCTOSITEIbHAs
pabora.

-pemieHne yueOHbIX U
IIPAKTUKO-
OpPHEHTHUPOBAHHBIX
3ajau,

-YCTHBIN OIpPOC
-paKkTUYecKas
pabota
-CaMOCTOSATEIbHAs
paborta.

- KOHTpOJIbHAas
pabota

-penieHne yueOHbIX U
MPAKTUKO-
OPHUCHTHUPOBAHHBIX
3ajad4;



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

II1aroB ¢ ONMOpo Ha 1-2 u3y4eHHBIX
CBOWCTBA (PM3UYECKUX SBICHUN, PUIUIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

- pemiaTth pacuérHele 3a1aun B 1-2 nelictBus,
UCIOJIb3Ys 3aKOHBI U (YOPMYIIBI,
CBSI3bIBAIOIIME (PM3UYECKUE BETUYMHBL: HA
OCHOBE aHaJIN3a YCIOBUS 3aJa4X 3aIIUCHIBAaTh
KpaTKOE yCIIOBHUE, MOJICTABIIATh (PHU3UUECKUE
BEJINYMHBI B (POPMYJIBI U IPOBOJUTH
pacuéTrhl, HAXOUTh CIIPAaBOYHBIE JaHHbIE,
HeoO0XOAUMBIE AJIs pelIeHus 3a1ay,
OLICHUBATh PEAIMCTUYHOCTH MOJTYyYEHHON
(u3nYecKOil BETMUNHBL;

- pacno3HaBaTh PoOJIEMbI, KOTOPbIE MOYKHO
PELIUTh NPH MOMOIIH (PU3NIECKUX METOJIOB,
B ONMCAHUU UCCIIEJOBAHUSI BBIIEIIATD
MPOBEPSEMOE TPEIIONIOKEHHE (THITIOTE3Y),
pa3nuyath U UHTEPIPETUPOBATH
MOJTYYEHHBIH pe3yibTaT, HAXOJAUTh OLIMOKH B
XOJI€ OTbITA, JIEJIaTh BBIBOJIBI 1O €TO
pe3ynbpraram,

- IPOBOJUTH OIBITHI IO HAOJIOIEHUIO
(bu3nYecKUX SIBICHUM WM PU3NYECKUX
CBOMCTB Te: GOpMYIUPOBATH TPOBEPSEMbBIE
MPENOI0KEHUS, COOUPATh YCTAHOBKY

U3 IIPEIOKEHHOrO 000PYI0BAHUS,
3aMMCchIBaTh X0/1 ONbITa U POPMYITHPOBATH
BBIBOJIBI;

- IPOBOAMTH UCCIIEJOBAHUE 3aBUCHMOCTH
OJTHOW (PU3MUECKON BETMUUHBI OT APYron

C UCIIOJIb30BAHUEM TIPSAMBIX HU3MepeHuit (
BBITAJIKUBAIOIIENA CHIIBI OT 00BEMA
MOTPYXEHHON YacTH Tesla U OT IUIOTHOCTU
KHUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH




TeJa, OT MIYOUHBI, Ha KOTOPYIO TIOTPYKEHO
TEJO, YCIOBUH IJIaBaHUs Tell, ), y4aCTBOBATh
B IUIAHUPOBAHUH Y4E€OHOTO UCCIIEIOBAHMS,
cOOMpaTh YCTAaHOBKY U BBIITOJIHSATD
W3MepeHus, cleays IpeaI0oKEHHOMY ILJIaHy,
(uKCHUpOBaTh PE3yNbTAThl HOTYIEHHON
3aBUCUMOCTHU (PU3UYECKUX BEJIMYHMH B BUJIE
MPEUIOKEHHBIX TaOIUI] U TPapUKOB, JeTaTh
BBIBO/IBI 110 PE3YJIbTaTaM MCCIICOBAHNUS;
- IPOBOJIUTH KOCBEHHBIE N3MEPEHUS
(bu3HYecKux BeIUYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTHU U TBEPJIOIO TEJIa, JaBICHUE
BO3/1yXa, BHITAIIKUBAIOLIAS CHJIIA,
JIeMCTBYIOMIAs Ha TIOTPYKEHHOE B )KUAKOCTh
TEJNO, ), CIeys MPEeAI0KEHHON HHCTPYKIIUU:
MIPH BBHITTOJIHEHUH N3MEPEHUH coOuparthb
HKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH
3HAYCHHE MCKOMOY BEIUUHNHEL
-cOoOI0AaTh MpaBUiIa TEXHUKU 0€30MacHOCTH
rpu paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;
yKa3bIBaTh MPUHIIMIIBI 1€ CTBUS IPUOOPOB U
TEXHUUYECKUX YCTPOMICTB: cooluiaronuecs
cocybl, bapoMeTp;
XapaKTepU30BaTh MPUHIUIIBI CHCTBUS
W3YYEHHBIX TPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OTIOPOI HA X OMUCAHUS (B TOM
qucie: yCTpOHCTBO BOJIOTIPOBO/A,
TUJPABINYECKUI MPECC, MAHOMETD,
BBICOTOMED, TIOPIIHEBOW HACOC, APEOMETD),
WCTIOJB3Ys 3HAHUS O CBOMCTBAaX (PU3NIECKUX
SBJICHUH U HEOOXO0IUMbIe (PU3HUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;
-TIpH BBITIOJTHEHUU YYEOHBIX TPOEKTOB U
HCCIIeIOBaHMI pacpenensiTh 00513aHHOCTH B




TpYIIE B COOTBETCTBUU C TOCTaBICHHBIMHU
3aJla4aMu, CJICAUTh 3a BBEIIIOJHCHHUECM IIJIaHA
JNIEUCTBUI, aIeKBaTHO OII€HUBATE
COOCTBEHHBIN BKJIA]] B ICATEIHHOCTh TPYIIIIHI,
BBICTPaWBaTh KOMMYHUKATHBHOE
B3aUMO/ICIICTBUE, YUUTHIBAs MHEHHE
OKPYKaIOIIHUX.

Hroro

10 pa3nery
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Pa3gen 5. PadoTra 1 MOLIHOCTE. D

Heprus

bubmuoreka [JOK
5.1 Pagora u 3 https://m.edsoo.ru/7f4
MOIIHOCTb 16194
bu6mmoreka [JOK
5.2 Hpocrsie 5 https://m.edsoo.ru/7f4
MCXAHU3MBbI 16194
but6mmorekxa [IOK
M
5.3 SHZ;iE;meCKaﬂ 4 1 https://m.edsoo.ru/7f4

16194

-paznuyarh sBieHus (paBHOBECHE TBEPABIX
TeJ C 3aKPeIIEHHON OChIO BpaICHHUS,
MPEBPAIICHUS] MEXaHUYECKOM YHEPTUH) TI0
OTMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
(usHyueckoe sBICHUE;

-pacro3HaBaTh MPOSIBJICHUE N3YICHHBIX
(bu3HUecCKUX SBICHU B OKPYKAIOIIEM MUDE,
B TOM YHCJI€ (PU3UUECKHE SIBJICHUS B
MpUPOJIE: IPUMEPHI PHIYATOB B TEJIE
YeJIOBEKa, MPU STOM NIEPEBOJIUTH
MIPaKTUYECKYIO 337]a4y B y4EOHYIO, BBIICISTh
CYILIECTBEHHBIC CBOWCTBA (MPU3HAKM)
(bu3HYecKUX SBICHHUIA;

-OMMKUCHIBATh M3YUYEHHBIE CBOMCTBA TEN U
(usnueckue BICHUS, UCTIONb3Ys
(buznyeckre BEMTUINHBI (MEXaHUYECKas
paboTa, MOIIHOCTH, TJIEYO CHIIBI, MOMEHT
CHJIBI, KOO PHUITUEHT TTOJIE3HOTO TCUCTBUS
MEXaHU3MOB, KUHETUYECKAS U
MOTEHITMAIbHAS SHEPTHSI), TPU OTHMCAHUH
MPaBWJIBHO TPAKTOBATh (PU3UUYECKUN CMBICIT
HCIOJIb3yEMBIX BEIMYMH, UX 0003HAYECHUS U
eMHUIIBI (PU3NYECKUX BETUYHH, HAXOUTh

-YCTHBII ONpPOC
-[IpaKTHYECKas
pabora
-CaMOCTOSITeIbHAs
paborta.

-peleHne yueOHbIX U
MIPAKTHKO-
OPHEHTUPOBAHHBIX
3amad;

-YCTHBIN OIIPOC
-paKkTUYecKas
pabota
-CaMOCTOSITEIbHAs
pa0ora.

-penieHyne yueOHbIX U
IIPaKTHKO-
OPHUCHTHUPOBAHHBIX
3a1ad4;

-YCTHBIHN OIIPOC
-paKkTU4yecKas
pabota
-CaMOCTOATEIIbHAs
pabora.
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(hopMyIIbI, CBA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BETUUUHY C APYTUMU
BEJINYMHAMH, CTPOUTH IPauKN U3Y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;
-XapaKTepU30BaTh CBOMCTBA Tell,
(u3nYecKue SBICHUS U MPOLECCHI, TPABUIIO
paBHOBecus pbruara (0110Ka), «30J10TOE
IIPaBWJIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEpruH, pU 3TOM JjaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U
3aIUCBIBATh €r0 MAaTEMAaTUYECKOE
BBIPAXKEHMUE;

-00BACHATH (PU3HUECKUE SABJICHUS, IPOLIECCHI
M CBOMCTBA TeEll,

B TOM UHCJIE U B KOHTEKCTE CUTYaLUi
[IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa:
BBISBIISITH IPUUNHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH 00BsICHEHUE U3 1-2 JTOTHYECKUX
1aroB ¢ ONopol Ha 1-2 U3y4eHHBIX
CBOMCTBa (pU3MUECKUX ABICHUHN, PU3NUECKUX
3aKOHAa WJIM 3aKOHOMEPHOCTH;

- pemiaTth pacuétHele 3a1aun B 1-2 nelicTBus,
UCHOJb3Ys 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOLME (PU3NYECKUE BEJIMYUHBL: Ha
OCHOBE aHaJln3a yCJIOBUS 3aJja4ui 3alIUChIBaTh
KpaTKoe YCJIOBUE, MOJCTAaBIATh (pU3nuecKue
BEJIMYUHBI B POPMYIIBI U TPOBOJIUTH
pacuéThl, HAXOUTh CIIPABOYHBIEC JaHHbIE,
HEOOXOAUMBIE JJIS pelIeHus 3a1ad,
OILICHUBATh PEAIMCTUYHOCTH IMOTYYEHHON
(u3NYEeCKOil BETUUNHBL;

- pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO
PeLuTh IpU MOMOIIN (PU3HMUECKUX METOJIOB,
B ONMCAHHUM HUCCIIEIOBaHMS BBIIEIATD

- KOHTPOJIbHAsA
pabora

-pelieHre yaeOHbIX U
MIPAKTUKO-
OPHECHTUPOBAHHBIX
3ajad,




MIPOBEPSIEMOE MIPETOI0KECHUE (THITOTE3Y),
pa3nuyaTh U HHTEPIPETUPOBATD
MIOJTYyYCHHBIH Pe3yNbTaT, HAXOAUTH OIIHOKH B
XO/JI€ OTBITA, JeNaTh BBHIBOJBI 10 €T0
pe3ynbTaram;

- POBOJIUTH OMBITHI IO HAOIIOAECHUIO
(bU3UYECKUX SBICHUN WM (PU3HUIECKUX
CBOWCTB TeJ: ((OpMYIUpPOBATH IPOBEPSIEMbIC
MIPEATIONIOKEHNUS, COOMPATh YCTAaHOBKY

13 MPEJII0KEHHOT0 000PYyI0BaHUA,
3aIUChIBATh X0 ONBITAa U (HOPMYIUPOBATH
BBIBOJIBI;

- IPOBOAMTH MCCIICIOBAHUE 3aBUCMOCTH
OJTHOW (PM3NYECKOI BETUUMHBI OT APYroi

C UCTIOJIb30BaHUEM IPSIMBIX U3MEPEHH
(ycioBmii paBHOBECHsI pbldara 1 0JIOKOB),
y4acTBOBAaTh B IUTAHWPOBAHUH Y4EOHOTO
HCCIIEeI0OBaHMsl, COOMpaTh YCTAHOBKY U
BBITIOJIHATH U3MEPEHMUSI, CIIEAYs
MpeUI0KEHHOMY TUTaHY, (PUKCHPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH
(U3NYECKUX BETMYMH B BHJIE MPEIOKESHHBIX
TabauI U TpaduKOB, AETaTh BBIBOABI 110
pe3yabpTaTaM HCCIIEJOBAHNUS;

- IPOBOJIUTH KOCBEHHBIE N3MEPEHUS
¢bu3nueckux BeJIUYUH (KOAPGUIUEHT
MOJIE3HOTO JICWCTBUS MPOCTHIX
MEXaHHM3MOB), CJICYs MPEIIOKESHHOM
MHCTPYKLUU: TIPU BHIIOJTHEHUU U3MEPEHHH
COOMpaTh SKCIIEPUMEHTAITFHYIO YCTAHOBKY H
BBIYUCIIATH 3HAUEHNE HCKOMOM BEJTMUUHBL;

-co0JIr0/1aTh IPaBUJIa TEXHUKHU 0€30MacHOCTH

npu pabote ¢ 1a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHINIBI ICHCTBUS TPUOOPOB 1




TEXHUYECKUX YCTPOUCTB: pblyar, IOABUKHBII
Y HETIOJIBMKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTB;
XapaKTepU30BaTh PUHLUIIBI ACHCTBUSA
W3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMOPOM Ha UX ONMHUCaHUs (B TOM
YUCJIe: NOJUIUITHUKH, YCTPOUCTBO
BOJONIPOBO/A, TUAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMED, TOPLIHEBON HaCOC,
apeoMeTp), UCIOIb3Ys 3HAHUS O CBOWCTBAX
(hM3UYECKHX SBJICHHUA U HEOOXOIUMBIC
(u3nyUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

- MPUBOJIUTH NMPUMEPHI (HAXOAUTh
nH(OPMALIHIO O TPUMEPax ) IPAKTUYECKOTO
WCIIOJIb30BaHUS (PH3UYECKHUX 3HAHUN B
MOBCETHEBHOM KM3HU 7151 00ecTieueHust
0€30MacCHOCTH NPH 00paLIeHUH ¢ TprudopaMu
Y TEXHUYECKUMH YCTPONUCTBAMM, COXPAHEHUS
3/10pOBbs U COONIOAECHUSI HOPM
3KOJIOTUYECKOTO MOBEJICHUSI B OKPYKArOIIE
cpene;

- P BBITOJIHEHUU Y4EOHBIX MPOEKTOB U
HCCIe0BaHUH pacTpeesiTh 00I3aHHOCTH B
rpyIIe B COOTBETCTBUU C TOCTaBICHHBIMU
3a/la4yaMH, CJIEIUTh 32 BHIMOJIHEHUEM IJIaHa
JIEWCTBUM, aJICKBATHO OLICHUBATH
COOCTBEHHBIN BKJIAJ B ICATEILHOCTD TPYIIIIHI,
BBICTpanBaTh KOMMYHUKAaTUBHOE
B3aUMOJICHICTBYE, YIUTHIBAS MHCHHE

OKPYKAIOIIHUX.

Wtoro 1o paszueny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME
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