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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TIOJIOKEHUI W TpeOOBaHWU K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.

Copepxanue  mporpaMMmbl 10 (u3MKe ~— HampaBieHO  Ha  (popMmupoBaHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKKA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K ™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus.

[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOydeHus (Mo Kiaccam), TpeajaracT MPUMEPHYIO TOCIEI0BATEIbHOCTh HW3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.

®uszrKa SBISIETCA CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX PEAMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble 0Opa3lbl NMPUMEHEHHS HAydHOTO MeEToJa
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:

HAy4YHO OOBSICHSTD SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
HMHTEPIPETUPOBATH JaHHBIE U UCIOJIB30BaTh HAYUHbIE JOKA3aTeIbCTBA AJIs OJyYEHHS BBIBOJIOB.

Henu wm3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUs OMIPEICIICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBL,
yrBepxka€HHOU pemenreM Koiserum MunucteperBa npocsemieHust Poccuiickoit denepanuun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TK-48H).

Hean usyyenus pusnku:

MpuoOpeTeHne WHTEpeca W CTpeMIIeHHs OOy4aloluXcs K HAyYHOMY H3YYEHHUIO MPHUPOIbI,
pa3BHUTHE UX UHTEIUIEKTYabHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

pa3BHUTHE MPEJICTABICHUN O HAYYHOM METO/JIE TO3HAaHUSA U (POPMHUPOBAHUE HCCIIEI0BATENHCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa U3yueHUs: OCHOB CTPOSHUSI MaTepUH
1 (hyHIaMEHTAIIBHBIX 3aKOHOB (DU3HKH;

(dhopMHUpOBaHHE TPEICTABICHUNA O POIM (PU3UKU OIS Pa3BUTHUS APYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHIA;



pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyaymiel nmpodeccrHoHalbHON NESTETbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY 00YYEHHUIO B 3TOM HAIIPABIICHHH.
JlocTibkeHre STHX Iefiell mporpaMmbl 1Mo (HU3MKE HAa YPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHUs 00ECIIEYNBACTCS PEIICHUEM CICAYIOIINX 3a4a4:
npuoOpeTeHne 3HAHUM O JWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
npuoOpeTeHne YMEHUH ONHCHIBATh M OOBACHATH (DM3WYECKHE SBICHUS C HCIIOJIB30BaHUEM
MOJIyYCHHBIX 3HAHUI;
OCBOCHHE METOJIOB PELICHUs MPOCTEHIIMX PACUETHBIX 33Jad C HCIOJB30BAaHHEM (U3NIECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHWH HAOIIONaTh TPUPOJHBIC SBJICHHUS M BBIIOIHATH OIBITHI, JaOOpaTOpHEIE
paboTHI M SKCTIEpUMEHTAIBHBIE UCCIIEIOBAHUS C UCTIOH30BAaHUEM N3MEPHTEIBHBIX IIPHOOPOB;
OCBOEHHE TIPUEMOB paboThI ¢ HHPOpMaIuen PU3NIECKOTO COACpIKAHUS, BKII0Yask HHPOPMAIIUIO
0 COBPEMEHHBIX JIOCTHKEHUAX (PU3HMKH, aHATTN3 M KPUTHYECKOE OIIEHUBaHHE MHPOPMAIINH;
3HAKOMCTBO CO cdepamu MpodhecCHOHATBHOM eATEeIbHOCTH, CBS3aHHBIMU C (DHU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.
Ha usydenune ¢usuxu (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme o Gu3uKe nepeueHb J1adopaTOPHbIX pabOT U OMBITOB HOCUT
PEKOMEH/ATENbHBIN XapakTep, Y4UTeNdb JAelaeT BbIOOp MpOBENEHHs Ja0OpaTOPHBIX PA0OT U
OMBITOB C YYETOM UHAUBUIYAIBHBIX OCOOCHHOCTEN 00Y4arOIINXCsl, CIIUCKA KCIIEPUMEHTAIbHBIX
3aJJaHUH, IpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa N0 (U3UKe.



COJEP)KAHHME YYEBHOI'O ITPEJIMETA
7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY/KAI0IIero Mupa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHoCTh N3MEPEHNUI. MeXIyHapOaHASI CUCTEMA EAVHULL.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE TuUIoTe3, O0O0bsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(bUBUYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnnueckue, TEerIoBbIe, SJEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

duznyeckue NpubOpsl U Mpolieaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(POBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbl JEIEHUs MIKAIbl K3MEPUTEIBHOTO Mprbopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenune Temneparypsl Mpy NOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue nccnenoBaHusl MO MPOBEPKE T'MIOTE3bl: AATBHOCTh MOJNETA IIApUKa, MYIIEHHOTO

TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemecTBa: aroMbl M MOJIEKYNbI, MX pa3mepbl. OMNbITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBxenue uactui BemiecTBa. CBs3b CKOPOCTH JIBMXKEHHMS YacTHUL] C TEMIIEpaTypoM.
BbpoynoBckoe naBwxkenue, muddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U TBEPABIX
(kpuctaymuinueckux) Teia. B3aumocBs3b MeXIy CBOWMCTBAMHU BEILECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBI.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.
Ha6monenue nuddysun.
Habmronenue siBiaeHuit, 00BACHAIOMUXCSA MPUTSDKEHUEM WM OTTAKMBAHMEM YacTHUIl BEHIECTBA.

Jlabopamopusvie pabomot u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHUEM (oTorpaduit).
OnbITH IO HAOMIOICHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbITh IO OOHAPYXKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMOJeiCTBHE TeJl.

MexaHnnueckoe JBUKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
CpenHss cKopoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacd€T Iyt U BpEMEHM JBUKECHHUSL.



SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JBHXEHHUS Tel. Macca kak mepa uHepTHocTu Tena. IlnoTHocTs BemiecTBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XxapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO AMHAMOMETpA. SIBlieHME TIroteHus M cuia Tsokectd. Cuna
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHrue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABIKEHHS TEJa.

N3mepenune ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs HHEPIUH.

Habmronenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomel u onvimel.

Ompenenenre CKOPOCTH PaBHOMEPHOTO JABWKEHHUS (IIapuKa B  OJKUJIKOCTH, MOJIETH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajiee).

Omnpenenenre cpegHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa N0 HAKIIOHHOM TJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OmbITEL, JAEMOHCTPUPYIOUIHWE 3aBHCHUMOCTh pacTsDKeHHs (nedopmaruu) TPYXKHHBI  OT
MPUJIOKEHHOW CHIIBI.

OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHUS OT BeEca Tela U Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CiocoObl yMEHBIIICHUS U yBENTMUEHUS MaBieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaMHU, KUJIKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
rnyounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl.  ['uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpuuuHBI CyleCTBOBAHUS BO3AYIIHOU
o6onoukn 3emnu. OnbiT Toppuyennu. M3mepenue aTrmMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMoc(epHOro JaBJI€HHUS OT BBICOTHI HaJl YypoBHeM Mops. I[Ipubopsl ans wu3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTHIO U Ta30M.

Coobmaromuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBIICHUS.

3aBUCHUMOCTh BBITAIKUBAIOIICH CHUIIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOILIEH CUITBI BECY BHITECHEHHOM KUKOCTH.



VYcnoBue muaBaHus Te: IUIABAHUE WIM IOTPYXKEHUE TEll B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeJIa U KUJIKOCTH.

Jlabopamopusie padbomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOrPYXKEHHOH B JKMIKOCTh YacTH
Tena.

Onpenenenre BbITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B JKUIKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLIEH CHWJIbI, JEUCTBYIOLIEH HA TEJIO B MKUJKOCTH, OT
MAacChl Tea.

OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIbI, JEMCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa NOTPYKEHHOH B KHUAKOCTh YaCTH TEJa U OT IUIOTHOCTHU >KUIKOCTH.
KoncrpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHME JIOJKM M OmIpeneneHue  eé
Irpy30N0AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOILIHOCTb.

[IpocThie MexaHU3Mbl: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTbix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHeTnueckas W TOTeHUUaIbHas »Heprus. IlpeBpaienue
OJIHOTO BHJIa MEXaHUYECKON PHEPTUHU B IPYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

emoncmpayuu.
[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenne paboOThl CUJIBI TPEHHs NMPH PAaBHOMEPHOM JBI)KEHUHU Tejla 10 TOPU30HTAIbHOMN
MTOBEPXHOCTH.

HccnenoBanue ycioBuid paBHOBECHSI pblyara.

N3amepenne KIIJI HaKIOHHOW IJTIOCKOCTH.

N3ydeHne 3aK0Ha COXPAHEHUSI MEXAHUYECKON SHEPTUH.

8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHO--KHHETHYECKOM TEOpUH CTPOEHUS BelmecTBa. Macca
U pa3Mmepbl aroMOB U MoOJeKyd. OINbITbl, MOATBEPKAAIOIINE OCHOBHBIE IIOJOXKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOro COCTOSIHHMM BemecTBa. Kpucraminueckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH M TBEPABIX TEJl HA OCHOBE IMOJIOKEHUN
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWULIpHbIE sBIeHUsA. TemioBoe
pacIIupeHue U C)KaThe.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEW OHEpruu: Tervionepenada u
coBepiieHre padboThl. Buapl Temonepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. YaenpHas TEMIOEMKOCTbL BEIIECTBA. 1€IMI000MEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. I[lnaBneHue u oTBepleBaHUE KPUCTAIITHYECKUX
BEIIECTB. YJenpHas Temiora IutaBneHus. [lapooOpazoBanume u KoHaeHcarus. McmapeHue.
Kunenue. YnenbHas TeroTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATyphl KUIIEHUS OT
aTMOC(epHOTO JTaBICHHUS.



Bnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHast TEMJI0Ta CTOPAHMUSL.

[puntunsr paboter TermoBblx jBuraresnedt KIIJ[ rterutoBoro asuratens. TeruioBbie
JIBUTATENIH U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS SJHEPTUU B TEIUIOBBIX IIpOLECcCaXx.

Jemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Hab6monenue muddysun.
Habnronenue siBieHUi cMaunBaHUs M KalTWJUISIPHBIX SIBIICHUH.
HaGnronenue TerioBoro pacumpeHust Tel.
W3meHeHue naBieHus ra3a npu M3MEeHEHUU 00bEMa U HarpeBaHUU WK OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMeparypsl.
Bunapsl Tenionepenayu.
OxnakJiIeHue Npu COBEPLUICHUH PabOTHI.
Harpesanue npu coBepiieHNH padOThl BHEUTHUMH CHUIIAMH.
CpaBHEHME TETUIOEMKOCTEN Pa3INYHBIX BEIIECTB.
Habnronenue kumneHus.
Habmronenue nocrosHCTBa TeMIIEpaTyphl MPHU TUIABICHUU.
Moenu TeIUIOBEIX ABUTATEIIEN.
Jlabopamopnwie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.
OMnBITHI 10 BBIPAMIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM WIIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHUS Fa30B, )KUJIKOCTEH U TBEPIBIX Tell.
Omnpenenenre AaBlieHUs BO3yXa B Oa/sIOHE IIMTPHILIA.
OnbIThI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh JTaBJICHUS BO3yXa OT ero o0bEMa M HarpeBaHus WU
OXJIQXKICHHUS.
[IpoBepka runoTe3sl TUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIIepaTyphl.
Habmonenue m3MeHeHus: BHYTpEHHEH >HEpPruM Tella B pe3yibTaTe TeIuionepeaadyd u padoThbl
BHEIIHUX CHUJL.
HccnenoBanue siBieHUs TEII000MeHa pU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.
Omnpenenenrne KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUITUHAPOM.
Onpenenenue yneabHOU TEIMIIOEMKOCTH BELIECTBA.
HccnepoBanue npoliecca UCrapeHusl.
OnpeneneHrne OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.
Ornpenenenue yaeabHOU TEMJIOTHI IIJIaBICHUS JIb/IA.

Pazgen 7. DiiekTpu4yecKHe H MATHUTHBIC SIBJICHHUS.

Onexrpuszanus Ten. JlBa poja 2JIEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHUMOCTb CHIJIBI B3aMMOJAEHCTBHS 3apsDKEHHBIX TNl OT BEJIWYHMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 2nekTpuyeckoro nosid. IIpuHnun cyneprnozunnn
ANIEKTPUUYECKHX TOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocutenu snekTpuyeckux 3apaaoB. DJIEMEHTapHBIM 3ieKkTpuueckuid 3apsan. CrpoeHue
atoMa. I[TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOI0 3apsaa.



OnexTpuuecKuil TOK. YCIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOro ToKa. McTouHuku
IIOCTOSIHHOTO TOKa. JleWcTBUSA 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKHMJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJnexkTpuyeckoe HampspkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHUE BellecTBa. 3akoH Oma Ui ydacTka LEMu.
[TocnenoBarenbHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTPUYECKOTO ToKa. 3akoH Jxoynsi—JIeHna. DnekTpruuecKue menu
Y TIOTPEOHUTENH AIIEKTPUYECKON dHEpruu B ObITy. KOpoTKOE 3aMBIKaHue.

[TocrostHHbIE MarHuThl. B3auMoaeicTBME NOCTOSIHHBIX MarHMTOB. MarHutHoOe IOJI€.
MarnuTHO€ noJie 3eMJIM U €ro 3Ha4eHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1oJie
AIEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTPOMAarHuTOB B TEXHHUKE. [[eicTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTpPOJBUTaTeldb IOCTOSHHOrO TokKa. lcmosib3oBaHue
AJIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue  snekTpomMarHuTHoM  wHAykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrocoObl TOJYyYEeHUS] DJICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUH.

emoncmpayuu.

DJeKTpu3alus Tell.

JIBa poja EeKTPUYECKUX 3apsA0B U B3aUMO/ICICTBHE 3apsyKEHHBIX TeJl.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTA.

DneKkTpocTaTudecKas HHIYKIHUS.

3aKOH COXpaHEeHHUsI JEKTPUUECKUX 3apsI0B.

[IpoBOJHUKHU U TUAIIEKTPUKHU.

MoaenupoBaHK€e CUIOBBIX JUHHUM 3JIEKTPUUECKOTO TOJISI.

W cTouHMKY TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B )KHJIKOCTH.

I"a3oBrIit pazps.

W3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTprUuecKoro HanpsKeHUs! BOJIBTMETPOM.

PeocTar 1 marasuH conpoTHUBICHUIA.

B3aumonelicTBue NOCTOSTHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXHOCTHU Pa3/IeJICHHs MOTIOCOB MarHUTA.
MonenupoBaHue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.

MaruauTtHoe noJje Toka. JJIeKTPOMarHur.

JleiicTBre MAarHUTHOT'O TIOJISl HA MPOBOIHUK C TOKOM.
DNEeKTpOABUTATENb IOCTOSTHHOTO TOKA.

UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Omnbrter @apages.

3aBUCHUMOCTb HAIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
DIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

OnbITHI MO HAOTIOACHUIO JCKTPU3AIMH TN MHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnepoBanue AeMCTBUS AIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKka padoThI YNEKTPHUUECKOH IETTH MOCTOSHHOTO TOKA.



W3mepenue u peryimpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HaPsHDKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, MJIYLIEr0 YEpPe3 pE3UCTOpP, OT CONPOTHUBIICHUS
pe3UCTOpa U HATIPSKEHUS HA PE3UCTOPE.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD IEKTPUUYECKOTO COMPOTHUBIICHHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOIAAN TOTIEPEYHOT0 CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBuia CIOKEHUS HANPSHKEHUM IPU  TOCIEA0BATEIBHOM COEIMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jyid CUJIbI TOKA MIPH APAIJIEIIBHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI ANMEKTPHUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

Onpenenenne MOIIHOCTH AIEKTPUYECKOTO TOKA, BHIJECNIIEMON Ha pe3UCTOpeE.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO Yepe3 JIaMIIOUKY, OT HANpsKEHHs Ha HEH.
Onpenenenue KII/] narpeBaresns.

HccnenoBanne MarHuTHOTO B3aUMO/ICHCTBUS IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO MOJISt OCTOSTHHBIX MArHUTOB MPU UX 0ObEIMHEHUH U pa3/IeJICHUN.
HccnenoBanue nelcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbIThI, JEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJECUCTBHS KaTYIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIlPaBJIEHUS TOKA B KaTYIIIKe.

N3ydeHue necTBHUsI MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

KoHncTpynpoBanue u u3zydeHue padoThl 3J€KTPOABUTaTENsL.

N3mepenue KII/] anekTpoaBUrareasHON YCTaAHOBKH.

OnBITEI IO MCCIENOBAHUIO SIBJICHUS DJIEKTPOMATHUTHONW MHIYKIMM: HUCCIEIOBAaHUE M3MEHEHUN
3HAYEHUS U HANPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe apuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBLHOCTh
MEXaHMYECKOr0 JBIKEHHS. PaBHOMEpHOE mpsMOJIMHENHHOE ABWXeHHe. HepaBHOMepHOe
npsAMoJInHeHHOe JBWKeHue. CpedHsis U MTHOBEHHasi CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMouHelHoe aBrkeHne. CBoOoiHoe majgeHue. OmbIThI
T'anunes.

PaBHOMepHOE ABIKeHUE MO OKpyKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[TepBriit 3akoH Hprotona. Bropoii 3akon Herotona. Tpetuii 3akon Hprorona. [lpunumn
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIBKEHMS, CUjia TPEHHS
IIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TsSHKECTH W 3aKOH BCEMHUPHOTO TSTOTEHHS. YCKOpPEHHE CBOOOJHOTO TMaJeHUSs.
JIBxenne mmaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
MIEPETPY3KHU.

PaBHOBecue MaTepuanbHOi TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenune umnynbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS] UMITYJIbCA.
PeakTtuBHOE ABMKEHUE.



Mexannueckasi pabota U MOUIHOCTb. PaboTa cui TSKECTH, ynpyroct, TpeHus. CBsi3b
sHepruu U pabotel. lloTeHuManbHas SHEpPrus Tena, MOTHATOTO HAJA TMOBEPXHOCTHIO 3EMIIH.
IToreHnmanpHas 3Heprus c:karod npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KUHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOM SHEPTUH.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABMKEHHS T€JIa OTHOCUTENIFHO PAa3HBIX TEJ OTCUETA.

CpaBHeHUE IMyTeW W TPAeKTOPUI JBMKEHUS OJTHOTO U TOTO )K€ TE€JIa OTHOCUTEJIBHO PAa3HBIX TEJ
OTCYETA.

W3mepeHue cCKOpoCTU U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

Habntonenue ABM>KEHUS Tena M0 OKPYKHOCTH.

Habmronenne MexaHMuecKux SIBJICHHUH, IPOUCXOAAIIUX B cucteMe oTrcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmronenue paBeHcTBa CUJl MPU B3aUMOIEHCTBUU TEll.

N3menenue Beca Tena npu yCKOPEHHOM JBUKEHHH.

[lepenaua nMmynbca Ipyu B3aMMOJIEHCTBUH TEI.

[IpeoGpa3oBanust SHEPTUU NPU B3aUMOAECHCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa TIPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHre UMITyJIbca IPU a0COJIOTHO YIIPYTroM B3aWMOAECHCTBUU.

Habmonenue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHME MEXaHUYECKON PHEPIUH NP IBIKECHUH TeJla MO IEHCTBUEM IIPYKHUHBI.

Jlabopamopnuwie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa I pasroHa M JAJIBHEHIIETO PaBHOMEPHOTO IBIKEHUS IIapHKa WIN
TEJICKKH.

OmnpeneneHue cperHel CKOPOCTH CKOJIbKEHHsI OpycKa WM JIBH)KEHUS LIapuKa 10 HAaKIOHHOH
IIJIOCKOCTH.

Onpenenenne ycKOpeHHs Teila IPU PaBHOYCKOPEHHOM JIBHYKEHUU 110 HAKIIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU I[P PaBHOYCKOPEHHOM JBMDKEHHM 0Oe3
HA4aJIbHOM CKOPOCTH.

IIpoBepka runoTessl: €ciau IPU PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HayaJbHOW CKOPOCTH ITyTH
OTHOCSTCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIME IIPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JJaBJICHMSL.
Omnpenenenne ko3 duiuenTa TpeHus: CKOIbKEHMUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne paboOThl CUJIBI TPEHUs NMPU PAaBHOMEPHOM JABWXKEHHMM Tesla MO TOPU30HTAIbHON
IIOBEPXHOCTH.

Omnpenenenne pabOThI CUJIBI YIIPYTOCTH MPH NObEME I'Py3a C UCHOIb30BAaHUEM HEIOJIBHKHOTO
U TIOJIBIJKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs] SHEPTUU.

Pazgen 9. Mexanndeckue KoJ1e0aHUs M BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHbIE XapaKTEPUCTHKHM KoJeOaHM: MEpUoJi, 4acToTa,
aMIuIMTya. MartemaTuueckuii M TNpYXKUHHBIH MaATHUKU. [IpeBpallieHue 5>HEpruM Ipu
KoJ1e0aTeIbHOM JIBUKECHUH.
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3aryxatomue kojeOaHus. BeiHykaeHHble Kojebanus. Pezonanc. MexaHuyeckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogoabHbie M onepeyHble BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MeXaHUYeCKHE BOJHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Jemoncmpayuu.
Habnronenue xonebaHuii Te MO AEHCTBHEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaGnronenue BBIHYX/IEHHBIX KOJIEOaHH U pe30HAHCA.
Pacrnipoctpanenuie npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habnronenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopubvie padbomot u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHuii MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenne 4acToThl U Mepro/ia KojaeOaHui Npy>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH MepUoia KoJieOaHWH MTOABEIICHHOTO K HUTH I'Py3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojebaHui MPy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KojieOaHHi rpy3a, MOABEIMIEHHOTO K HUTH, OT MacChl rpy3a.
OMmBITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh TEPHOJa KOJICOAaHWH MPY)KUHHOTO MAasTHHKA OT
MacChl Tpy3a U KECTKOCTH TIPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUS.
Pa3nen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE TMOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana snexkTpoMarHUTHBIX BOJIH. Mcnonb30BaHNe AJIEKTPOMATrHUTHBIX BOJIH Ul COTOBOM
CBSI3H.
DneKTpoMarHuTHas nmpupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa AIIEKTPOMATrHUTHBIX BOJIH.
BosHOBEIE CBOIICTBA CBETA.
Jlabopamopnuwie pabomel u onvimel.
N3ydeHne cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MMOMOIIBI0 MOOUIIBLHOTO TenedoHa.
Pazpen 11. CBeToBLI€e SIBJIEHUS.
JlyueBas monenb cera. Vctounuku cBera. [IpsMonuHelHOE pacHpOCTpaHEHHUE CBETA.
3armenus Connia u Jlynsl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpa)KEHUs CBETA.
[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox myueir B mnmH3e. Omnrtuyeckas cucreMa ¢oToamnmapara, MHKPOCKONa U
Teneckomna. [ a3 kak ontudeckasi cucreMa. bam3opykocTs U AaIbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. ClioskeHHE CIEKTPaIbHBIX [IBETOB.
Jucnepcus cBera.
Hemoncmpayuu.
[IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xona iyueil B cobuparoieit TuH3e.
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XoJ 1y4el B paccenBarolen JIUH3E.

[Tomy4yenne n300paXKeHMIA C TIOMOIIBIO JIH3.

[Tpunuun neiictBus oroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Mopens rnasa.

Pa3noxxenue 6eroro cBeTa B CIIEKTP.

[Tomy4yenue 6eoro cBeTa NpH CIOKEHUH CBETA PAa3HBIX IIBETOB.

Jlabopamopubvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUsSI CBETOBOTO JIy4ya OT yrija MaJeHUsl.

N3ydeHne xapakTepuCTUK U300pakeHUs ITpeIMeTa B IUNIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHHS CBETOBOIO Jy4a OT yIJIa MaJeHUs Ha TpaHULe
«BO3LYX—CTEKIIO».

[Tony4yenue n300paskeHUI C MOMOTIBIO COOMPAOIIIEH JTUH3HI.

Omnpenenenne (OKYCHOTO pacCTOSTHUS M ONTHYECKON CHJIbI COOMpArOIIei INH3bI.

OnbITHI IO Pa3I0KEHUIO 0EJI0Tr0 CBETa B CHEKTP.

OnbITHI 10 BOCIIPUATHIO I[BETA MPEAMETOB IIPU UX HAOJIIOJIEHUU Yepe3 LIBETOBbIE (PUIIBTPBI.

Pasznen 12. KBanToBbIe siBJICHHS.

OmneiTel Pesepdopaa u minanerapuas mojnens aroma. Monens atroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE AaTOMHOTO sfpa.
Hyknonnass Monens aromHoro snpa. HM3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacmnaia aTOMHBIX sJIEp.

SnepHbie peakuyu. 3aKOHbBI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOTO YMCEN. DHEPTHS CBSA3U
aToMHBIX saep. CBs3p maccel U dHeprud. Peakuuu cuHTe3a M aeneHus sanaep. McrtouHuku
sHeprun CoJiHIIa U 3BE3I.

Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpayuu.

CreKkTpbl U3JIy4€HHs U HOTJIOLEHUS.
CriexTpbl pa3IuyHbIX Ta30B.
CrnekTp Boaopoa.
Hab6nronenue tpexoB B kamepe Buibcona.
Pa6ota cuérunka HOHU3UPYIOMIUX U3TYyUCHH.
Perucrpanus usiydeHus npupoaHbIX MUHEPATIOB U IPOIYKTOB.
Jlabopamopnuie pabomel u onvimel.
Habmtonenue CriiomHbIX U JIMHEHYaThIX CIEKTPOB U3JTyYEHUS.
HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
N3mepenue paguoakTuBHOTO (poHa.

IHoBTOpPHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBbHO--0000MIAIOMUN  MOIYTb MpeAHa3HAYeH [UId CHUCTEMaTH3aluu U
0000111eHUsT TPEIMETHOTO COJIEPKAaHMSI U OTIbITA JIEITETbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pu3MKH, a Taxke JJs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeT.

[Ipy w3ydyeHHH JAHHOTO MOJIYJS PpPEANU3YIOTCS M CUCTEMATU3UPYIOTCS  BHJIbBI
NeATeNbHOCTH, Ha OCHOBE KOTOPBIX oOecreuuBaeTrcs JOCTHXKEHME TNPEAMETHBIX U
MeETanpeaMeTHbIX MJIAHUPYEMBIX pEe3yAbTaTOB oOy4eHus, bopmupyetcs
€CTECTBEHHOHAYYHAsITPaMOTHOCTh. OCBOEHHE HAay4YHbIX METOJOB MCCIEAOBAaHUS SBJICHUI
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OPUPOJBl U TEXHUKH, OBJIAJCHUE YMEHHSMH OOBACHATH (U3NUYECKUE SIBICHHS, TNPHUMEHSS
IIOJIyYEHHBIE 3HaHMsI, PEIIaTh 3aJJa4l, B TOM YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpuHIMIMATBEHO AEATEILHOCTHBIN XapaKTep AAHHOIO pa3jiela pealu3yercs 3a cUéT Toro,
4TO 00y4JarouIrecs BBIIOIHAIOT 33aHusl, B KOTOPBIX UM MPEAIaracTcs:
Ha OCHOBE MOJY4YEHHbIX 3HAaHUH paclio3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKpY)Karolllel MpUpoJe U NOBCEAHEBHOM KU3HMU;
WCIIOJIb30BATh HAYYHBIE METOIBI UCCIETOBAHUS (PU3NUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU MIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSICHATH HaydyHbIE OCHOBBI HamboJiee BAXKHBIX JIOCTHIKCHHH COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPAKTUYECKOTO HCIOJIb30BAaHUSI PAa3IMYHBIX MCTOYHMKOB SHEPrUM Ha OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUHU.
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INJIAHUPYEMBIE PE3YJIbTATDBI

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha
JOCTHIKEHHUE TMIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIHTATOB.

B pesynpraTe u3ydeHus (U3MKM HA YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y
oOyuaromierocst OyayT cOpMHUPOBAHBI CICAYIONINE TNIYHOCTHBIC PE3YIbTAThl B YaCTH:
1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:
[ mposiBIeHWE WHTEpeca K MCTOPHH M COBPEMEHHOMY COCTOSTHHIO POCCHUUCKOHN (Du3mdeckoi
HayKH;
[J IEHHOCTHOE OTHOIIEHUE K JIOCTIXKEHHSIM POCCUNUCKHUX YUEHBIX--(PU3UKOB;
2) rpaxIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:
[J TOTOBHOCTh K aKTMBHOMY YYaCTUIO B OOCYXKJIEHUU OOIECTBEHHO3HAUYMMBIXH ATHUYECKUX
po6JIeM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (HU3UKY,
[J 0co3HaHME BaXKHOCTH MOPATBHO--3THUYECKUX MPUHIIUIIOB B JIEATETLHOCTH YUEHOTO;
3) 3cTeTHYeCKOro BOCTIMTAHUSA:
[J BOCHPHUATHE ACTETHYECKUX KauecTB (PU3MUYECKOW Haykh: €€ TapMOHMYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:
[J OCO3HaHME IEHHOCTH (U3MYECKOM HAyKH KaK MOIIMHOTO HWHCTPYMEHTA IO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABISAIOIIEN KyIbTYphI;
[J pa3BUTHE HAyYHOH JTHOO03HATEIHLHOCTH, MHTEPECA K UCCIEA0BATENHCKOM ACSITEIIbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0J1Ar0NOJyYHs:
[ oco3HaHuE LIEHHOCTH 0e30macHOro oOpa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BKHOCTH MpaBMJI OE30MACHOTO MOBEJIEHUS Ha TPaHCIOPTE, Ha A0pOrax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 00OpPYIOBAaHUEM B JIOMAIIHUX YCIOBHSIX;
[J chopMHUPOBAHHOCTh HaBbIKa PEeQIICKCHH, TPU3HAHUE CBOETO IMpaBa Ha OIIMOKY M TaKOTO XKe
IpaBa y Ipyroro 4ejaoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
[J aKTMBHOE y4YacTHE B pEILIEHUHU MPaKTUYECKHX 3a7ay (B paMKax CeMbH, 0Opa3oBaTeNIbHOMN
OpraHu3aliu, ropoja, Kpas) TEXHOJIOTMYECKON U COI[MAIbHOM HANpaBICHHOCTH, TPEOYIOIIUX B
TOM 4Hucie U PU3NYEeCKUX 3HAHUM;
[J uHTEpecC K MPaKTUYECKOMY U3y4eHHIO Mpodeccuil, CBSI3aHHBIX ¢ (PU3UKOI;
7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:
[J opueHTalusi Ha MpUMEHEHHE (U3UUECKUX 3HAHWM [UIsl pelleHus 3agad B oOjacTu
OKpYXarollel cpeipl, MIIaHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUM IS
OKpYXaroILlEel Cpebl;
[J oco3HaHue I00aTBFHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U MyTeil UX pelieHus;
8) axanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHO CPebl:
[J moTpeOHOCTh BO B3aMMOJCHCTBUH IPU BBIMIOJIHEHUU UCCIIEIOBAHUN U MPOEKTOB (HHU3MUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;
[J NOBBILIEHHE YPOBHS CBOE€H KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO AEATENbHOCTD;
[J motpebHOCTh B (hOPMUPOBAHUH HOBBIX 3HAHH, B TOM 4yHclie POPMYITHUPOBATH UJIEU, TIOHATHS,
TUMNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;
[J oco3HaHue NePHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;
] mmaHUpOBAaHUE CBOETO PA3BUTHUS B MPUOOPETECHUN HOBBIX (PM3NYECKUX 3HAHUN;
[J cTpemileHHe aHAJIM3UPOBATh U BBHISBISTH B3AUMOCBSI3U MPHUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCTIONB30BaHUEM (PU3NIECKUX 3HAHU;
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[J omeHKa CBOUX JEHUCTBUM € YYETOM BIIMSHHS Ha OKPYXKAIOLIYI0 Cpely, BO3MOKHBIX
rJ100aJIbHBIX TOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHMs mTporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT cQOpPMHpPOBAaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHBIC YHHBEpCATbHbIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE YUeOHbBIE ICHCTBHSI, PETYIATHBHBIC YHUBEPCATbHBIC YIeOHbIE ICHCTBHSL.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble joruyeckue neicTBus:
BBISIBJISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);
YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIacCU(PHUKAIMUA, OCHOBAHMUS Uil OOOOIICHHUS U
CpaBHEHMUS,
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUYUsT B paccMaTpuBaeMbIX (akTax, HJaHHBIX U
HaOIOACHUSAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSM;
BBIABJIATE NPUYNHHO--CJICACTBCHHBIC CBA3H IIPU MU3YYCHUU (1)I/ISI/I‘-IeCKI/IX SIBJIEHUU U mponeccos,
ACJIAaTh BBIBOJbI C UCIIOJB30BAHUEM JECAYKTUBHBIX U UHAYKTUBHBIX YMOSaKHIO‘ICHHfl, BBIIBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘-IeCKI/IX BCIINYUH,
CaMOCTOSITEJIPHO BBIOMpATh CHOCOO pemieHus ydeOHoW (u3nyeckoi 3amayu  (CpaBHEHHUE
HECKOJIbKUX BApUAHTOB peIleHus, BbIOOp Haubojiee MOAXOASIIEr0 ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:
MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII MHCTPYMEHT MO3HAHMUS,
MPOBOJUTH [0 CAMOCTOSITEILHO COCTABJIEHHOMY TIUIAHY OIIBIT, HECJIOXKHBIA (U3NYECKUI
AKCIEPUMEHT, HEOOIbIIIOE HCCTel0BaHne (PU3UYECKOTO SIBICHUS;
OIICHHBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTb HWH(MOPMALIMIO, TMOJYYEHHYIO B XOJE
UCCIIEIOBAHUS WM SKCIIEPUMEHTA;
CaMoOCTOSITENIbHO  (OpMYIMPOBaTh OOOOLIEHUS M BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMUS,
MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BuTUe (U3UYECKUX MPOIECCOB, a Takke
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:
MPUMEHSTHh Pa3IUYHbIE METObI, HHCTPYMEHTBI U 3aIllpOChl MPU MOUCKE U 0TOOpe MHPOpMaIUN
WM TAaHHBIX C YUETOM MPEI0KEHHOHN yueOHOU (u3nvecKko 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3NIUYHBIX BUIOB U
(dbopM TpecTaBICHHUS;
CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAaNbHYIO (OpMy TMpeAcTaBleHUS HHPOPMAIUU |
WJUTIOCTPUPOBATH pelIaeMble 33Jjauid HECIOKHBIMU CXeMaMH, AUarpaMMaMiu, UHOU Tpadukoi u
WX KOMOWHAIUSMHU.

KoMMmyHukaTuBHbBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCTBHUS:
B X0/i¢ OOCYXJeHHusi y4eOHOro marepuaina, pe3ylbTaToB JabopaTOPHBIX pabOT M MPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl U BBICKA3bIBATh WJICH, HAIICTICHHBIE Ha
pelIeHne 3a1a4u U TOoIIepKaHke 01aroKenaTeIbHOCTH OOIIEeHUS;
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COTIOCTABJISTh CBOM CYXKJIEHHUS C CYXKICHUSMHU APYTUX YYaCTHUKOB JUAIOTA, OOHAPYKHUBATh
pa3IM4Me U CXOACTBO MO3ULIUM;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

MyOMMYHO TMPEACTaBIATh PE3YIbTAThl BBIOJHEHHOTO (PH3UYECKOTO OMbITa (SKCIIEPHMEHTA,
WCCIe0BaHUs, IPOCKTA);

MOHUMATh W UCHOJB30BaTh NPEUMYIIECCTBA KOMAHJHOW WM WHIUBUAYAILHOW pabOTHI MpH
pElIeHUH KOHKPETHOM (pr3HUecKoil mpoOiIeMsbl;

MPUHUMATH I[EIH COBMECTHOM IEATEIIBHOCTH, OPraHW30BBIBATH JCUCTBUS 10 €€ TOCTHKEHUIO:
pacmpenensiaTb poJid, OOCYXJaTh MPOIECCHl M PE3yJbTaThl COBMECTHOM paboThl, 0000mIaTh
MHEHHUS HECKOJILKHX JIIOJICH;

BBITIOJTHATH CBOO YacTh pabOTHI, TOCTUTAsE KAYECTBEHHOTO Pe3yJIbTaTa Mo CBOEMY HAIlPaBJICHUIO
Y KOOPJMHHPYS CBOU JCHCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI,

OIICHMBATh KAa4yeCTBO CBOETr0 BKJaJa B OOMMI TPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIHHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszauus:
BBIBJSITH TIPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTyallMsiX, TPEOYIOMHMX I pEerIeHUs
(buznyecKux 3HaHUI;
OPHEHTHPOBATHCS B PA3TUYHBIX TMOAXOJAX MPHUHATHS PEIICHUN (MHIWBUAyaTbHOE, TPHHSITHE
perieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);
CaMOCTOSITENIBHO COCTABIISATh aJITOPUTM pelleHUs (pU3NUecKor 3a1auul WK IJIaHA UCCIIETOBAHUS
C y4€TOM UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMeHTHpPOBATh
npeiaraéMble BapuaHThl PelIeHUM;
JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLICHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEeHHUS,
OOBSACHATH MPUUYHUHBI JOCTHKEHUS (HEAOCTH)KEHHS) PE3yJIbTaTOB ACSTEIbHOCTH, 1aBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS (U3ZUUYECKOTO
UCCIIEIOBAHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHUBIIUXCS CUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEHH;
OIICHUBATh COOTBETCTBUE PE3YNIbTATa IEJIU U YCIOBUSIM;
CTaBUTh ce0s Ha MECTO IPYTrOoro 4eiloBeKa B XOJI€ CHOpa WM JUCKYCCHH HAa HAYyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;
MpHU3HABaTh CBOE MPAaBO Ha OMMOKY MPHU pelieHud (PU3HUECKUX 3a/1a4 UM B YTBEPKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K xoHiy oOyuenust B 7 kJacce IpeAMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:
UCMOJb30BaTh MOHATHS: (U3NYECKHEe M XUMUYECKHUE SBJICHUS, HAOIIOAEHUE, SKCIIEPUMEHT,
MOJieNb, TUIIOTE3a, €AWHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BeliecTBa (TBEpAOE, KHUJKOE, Tra3000pa3HOE), MEXaHHYeCKOoe JIBIKEHHE (paBHOMEpPHOE,
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HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPAeKTOPHs, pPAaBHOJACHCTBYIOIIAs CHia, JedopManus
(ympyras, miaacTudeckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

paznmuyath sBieHus (auddys3us, TemIoBoe JBMKEHHE YACTUIl BELIECTBA, PaBHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE IBWKCHHE, WHEPIHs, B3aUMOJICHCTBUE TEJ, PaBHOBECUE TBEPIBIX
T€J C 3aKperIEHHOW OCBhIO BpalleHMs, Iepefayda JaBjaeHUs] TBEPAbIMU TEJIAMHU, KUIAKOCTAMU U
razamu, arMoc(epHO€ JaBJIEHUE, IUIABAHUE TEJ, MPEBPALICHUS MEXaHMYECKOW SHEPruu) Io
ONMCAHUI0O HUX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JAHHOE
¢bu3nveckoe siBICHHE;

pacrmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3MUYECKUX SBJICHHA B OKPYXAIOIMIEM MHpPE, B TOM
guciie (U3NYCCKUE SBICHUS B TPUPOJIE: NMPUMEPHI IBMKCHHUS C PA3IMYHBIMUA CKOPOCTSIMH B
KUBOW W HEXHWBOW TMpPHUpOJE, ACUCTBAE CWIBI TPEHUS B TPUPOJEC M TEXHHUKE, BIUSHUE
aTMOC(epHOro JaBJICHUs Ha >)KMBOW OpPraHu3M, IUIaBaHUE pbIO, pblyard B TEJ€ YeJOBEKa, Mpu
9TOM TMEPEBOJUTh MPAKTHUUECKYIO 3aJadyy B Y4eOHYIO, BBIJICNATH CYLIECTBEHHbIE CBOMCTBA
(npu3HaKyM) PU3NUECKUX SIBICHUI;

ONKCHIBaTh M3y4YCHHBbIE CBOMCTBA Tel M (PU3UYECKHE SBJICHUS, HCHOJIb3ys (QU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEUIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTD,
CHJIa YIIPYrOCTH, CHUJIa TSDKECTH, BEC Tejla, CUjla TPEHUs, JaBlieHue (TBEPAOIo Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHUJIbI,
KO(pPUITMEHT TMOJIE3HOTO NEHCTBHS MEXaHW3MOB, KHHETHYECKas W TMOTEHIIUAIbHAs SHEPrus),
MPU OINHUCAHWM TPABWJIBHO TPAKTOBATh (U3WYCCKHH CMBICI HCIOJB3YeMBIX BEIUYHH, WX
0003HAYCHHSI U SIUHUIBI (U3HUECKUX BEITUYHMH, HAXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO
(bu3NYeCKy0 BETUYHUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH I'paUKu M3y4yEeHHBIX 3aBUCHUMOCTEN
(hMBUYECKUX BEIMYNH,

XapaKTepH30BaTh CBOWCTBA Tel, (U3MUECKUe SBJICHHUS M MPOLIECCHl, HCIHOJB3Ys IpaBHiia
CJIOKEHHUS cu (BIOJb OJHOM MpsiMOii), 3akoH ['yka, 3axoH [lackais, 3akoH Apxumena, IPaBUIIo
paBHOBecHs pbluara (010Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXpaHEHHs] MEXaHUYECKOI
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alUCBIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATh (U3NYECKUE SIBJICHUS, MPOLIECCHI U CBOMCTBA TeJl, B TOM YHCIE M B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MNPUYUHHO--CIIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JTIOTMYECKHUX IIaroB ¢ OMOpPOi Ha 1—2 M3YYEHHBIX CBOMCTBA
(buznyeckux ABJIeHUH, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3a7aud B 1—2 AeWCTBUS, MCIONB3YSA 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
(¢usznuecKkue BENMYUHBI: HA OCHOBE aHajM3a YCIIOBUS 33/laydl 3alKChIBaTh KPaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BETUYUHBI B JOPMYIIBI U MPOBOJIUTH PACUEThI, HAXOIUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOIMMBbIE MJIsi peHIeHHs 3ajad, OLEHUBATh PEATUCTUYHOCTh MOJTY4EHHOMN
(bu3MUeCKO BEIUYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH TOMOIIHM (PU3UYECKHX METOJOB, B
OTIMCAaHWUU WCCIIEJIOBAHUS BBIACTATH MPOBEpseMOE MPEIONoKeHHne (TUNOoTe3y), pa3inyaTh U
MHTEPIPETUPOBATH MOIYYCHHBIN pe3ylbTaT, HAaXOAUTh OMIMOKK B XOJE OMbITA, IEaTh BBHIBOJbI
0 €T0 pe3yabTaTaM;

MPOBOJUTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUM WIH (PU3NYECKHX CBOWMCTB Tell:
dbopMynupoBaTh MPOBEpsSEMbIE MPEANONOKEHUS, COOMpPaTh YCTAHOBKY W3 MPEMATIOKEHHOTO
000pynOBaHus, 3aMUCBIBATH X0 OMBITa U (POPMYTHUPOBATH BHIBOJIBI;
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BBITMIOJIHATh TIPSMBbIE HM3MEpPEHHs] PACCTOSIHUSA, BpPEMEHH, MacChl Teja, O0bEMa, CHUJIBI H
TEMIIepaTyphl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX M LU(POBBIX MPHUOOPOB, 3aMUCHIBATH TOKA3aHUS
prOOPOB ¢ YIETOM 33aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

NPOBOJIUTh HCCIIEOBAHME 3aBUCHMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT JpPYro ¢
HCII0JIb30BAHUEM MPSIMBIX W3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBHXKYLIETOCs Tejia OT
BPEMEHHU JIBIDKEHHUSl Tella, CHJIbl TPEHHUS CKOJIbKEHHs OT Beca Teja, KadyecTBa o0paboTKu
MIOBEPXHOCTEN TEJI W HE3aBUCHUMOCTHU CUJIbl TPEHMS OT IUIOIAJU CONPUKOCHOBEHMSI TEJI, CHIIbI
YIPYroCTH OT YIUIMHEHHS MPYKHHBI, BHITAJKUBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHON 4YacTh
Tela U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJyOMHBI, Ha
KOTOPYIO MOTPYXEHO TEJO, YCIOBHI IUIABaHUS TeJl, YCIOBHA PaBHOBECHS pbluara M OJIOKOB),
y4acTBOBATh B IUIAHWPOBAHWU Y4EOHOTO HCCIENOBaHUS, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, CcleAysd MpPeaJoKeHHOMY IUIaHy, (UKCUPOBATh pE3yJAbTaThl IOJIY4YEHHOM
3aBUCHUMOCTH (DU3MYECKUX BEJIMYUH B BHJIE NPEUIOKEHHBIX TaONMIl M TpaduKoB, IeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUYECKHX BEIWYHH (TUIOTHOCTH BEHIECTBA KHUIKOCTH U
TBEPAOro Teja, CuUja TPEHUs CKOJbKEHHS, JaBJIEHWE BO3JyXa, BBITAJKUBAIOIIAs CuUJIa,
JefcTByIONas Ha NOTPYKEHHOE B )KUJKOCTh TENO, KO3()(PUIIMEHT MM0JIe3HOr0 JEHCTBUS MPOCTHIX
MEXaHU3MOB), CJelys MPeAI0KEeHHON HMHCTPYKIMHU: MPU BHINOJHEHUH HU3MEpEeHUui coOuparth
AKCTIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIISITH 3HAYCHHE UCKOMOW BEJTMYUHEI;

coOroAaTh MpaBuila TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
YKa3bIBaTh TPUHITUIBI JIEHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMET,
JMHAMOMETp, COOOMIAIOIINECS COCYIbl, OapOMETp, pblyar, MOABWXHBIA U HENOABWAKHBIN OJIOK,
HaKJIOHHAas MJIOCKOCTb;

XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOWCTB ¢
Omopol Ha UX oOmucaHusd (B TOM 4YHUCIE: MOAUIMIIHUKH, YCTPONCTBO BOJOIPOBOJA,
THJIPABINYECKUN IPEcC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHONb3Ys
3HaHUS O CBOMCTBaxX (U3MUECKUX SBJICHUH M HeoOXoauMmble (U3UYECKUE 3aKOHbI U
3aKOHOMEPHOCTH;

IPUBOANUTE NMPUMEPHI (HAXOIUTh MH(OPMALMIO O IpUMepax) MPAKTUYECKOro HCHOJIb30BAHUSA
(bu3n4ecKrX 3HaHUHM B TIOBCEHEBHOW KU3HU 11 oOecrieyeHus 0e30M1acHOCTH ITpH 0OpaleHUH ¢
npubopaMM U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS U COONIIOJCHHMS HOPM
9KOJIOTMYECKOT0 MOBE/ICHUS B OKPYKAIOLIEH CpeIe;

OCYLIECTBIIATh OTOOP MCTOYHUKOB HMH(popManuu B VIHTepHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUM M NyTEM CpaBHEHMs pPa3IMYHBIX
HCTOYHHUKOB BBIACIATh MH(POPMALUIO, KOTOPAas SIBJIAETCS MPOTHUBOPEUMBON MM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJb30BaTh IpPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO--HOMYJSIPHYIO JIUTEpaTypy
(GU3MYecKOro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT, BlaieTh
npuéMaMi KOHCHEKTHPOBAaHUS TeKCTa, MpeoOpazoBaHUs HMHGOpMAIMM U3 OJHOW 3HAKOBOU
CHCTEMBI B JPYI'YIO;

co3/1aBaTh COOCTBEHHbIE KpaTKUE IHCBbMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HCTOYHUKOB MHGpOpManuu (GU3NYECKOTO COAEpKaHMs, B TOM YHCIe MyOIMYHO JenaTh KpaTKue
COOOLIeHUs O pe3yibTaTaxX IPOEKTOB WM Y4eOHBIX HCCIIEAOBaHUM, NMPH 3TOM TPaMOTHO
UCIOJb30BaTh W3YUYEHHBIH MOHATUNHBIN anmapaT Kypca (U3UKH, CONPOBOXKJATh BBICTYIUIEHUE
MpE3EHTALNEN;
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IIPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpeAessaTh 003aHHOCTH B TpyIIe B
COOTBETCTBMH C IIOCTABJICHHBIMU 33/1a4aMH, CJIECJUTh 3a BBINIOJHEHWEM IUIaHA JICHCTBUH,
aJIeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJAJ B JAEATEIBHOCTh TPYNIBI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMO/ICHCTBUE, YYUTHIBAS MHEHUE OKPY)KAIOLIHX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIC pe3yabTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIIUXCS YMEHUN:
HCII0JIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tena, HACHIIEHHBIH u
HEHACBHIIEHHBIN TMap, BIAXHOCTh BO3[yXa, TEMIeEpaTypa, BHYTPEHHSS ODHEPrHus, TEIUIOBOM
JIBUTaTeb, 3JEMEHTAPHBIM AUIEKTPUUYECKUI 3apsi, 3JIEKTPUYECKOE I10JIe, MPOBOJHUKU U
JMRJIEKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pasnuyath sBJIEHUS (TEIIOBOE pacIIMpeHHe U CKaTHe, TeIionepeaaya, TEIIOBOE paBHOBECHE,
CMauyMBaHWe, KalWUISIPHBIC SBJICHUS, UCIIAPEHHUE, KOHJCHCAIMS, IUIaBIICHUE, KPUCTaTU3aIUs
(oTBepaeBaHME), KHUIIEHME, Teronepenaya (TEIIONPOBOIHOCTb, KOHBEKIMS, U3IyYEHUE),
ANIEKTpU3ALUSA TeJ, B3aUMOJCICTBUE 3aps/ioB, NCHCTBUS DJIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHHe, B3aMMOICHCTBHE MAarHUTOB, ACWCTBHE MAarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHIYKIMS) MO0 OMMCAHHWIO MX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE HM3YyYCHHBIX (H3MUECKUX SBJICHUH B OKPYXKAIOIIEM MHPE, B TOM
grcie GU3NYecKre sIBIICHHS B MIPUPOJIC: TOBEPXHOCTHOE HATSDKEHUE M KaWILISIPHBIC SIBIICHHS B
MIpUPOJIe, KPUCTAILIIBI B MpHpoje, n3nydeHre CoJiHIIa, 3aMep3aHre BOJ0EMOB, MOPCKHE OpH3bI,
oOpa3oBaHue pOChl, TyMaHa, UHEsl, CHETa, AEKTPUIECKHE ABICHUS B aTMOc(hepe, FEKTPUIECTBO
KHMBBIX OPraHU3MOB, MarHUTHOE NoJje 3emid, Apeld MoyocoB, pojib MAarHUTHOTO MOJS AT
KHU3HU Ha 3emiie, MOJIIPHOE CUSHHE, NIPU 3TOM IEPEBOAUTH NMPAKTHUECKYIO 337ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (PU3UUECKHUX SBJICHUA;
ONKCBIBATH M3Y4YEHHBbIE CBOMCTBA Tel W (U3MUYECKUE SBICHMS, HCIOJIb3Ys (U3nUecKue
BEJIMYUHBI (TEMIIEpaTypa, BHYTPEHHS SHEPIHsl, KOJIMYECTBO TEIJIOTHI, Y/IeJIbHAs TEIIOEMKOCTb
BEIIECTBA, yAEibHAs TEIUIOTAa IJIABJICHUS, YyJelbHas TEIUIOTa IMapooOpa3oBaHUs, yJelIbHas
TEIUIOTa CrOopaHMus TOIUIMBA, KOA((QUIMEHT IOJIE3HOrO JEHCTBHUA TEIUIOBOW MAIIMHBI,
OTHOCHUTEJIbHASL BJIAXKHOCTb BO3JyXa, OHJICKTPUYECKMH 3apsj, CWila TOKa, 3JIEKTPUYECKOe
HanpsDKeHHe, CONPOTUBJICHUE IPOBOJHUKA, YIECJIBHOE CONpPOTHBIEHHE BeEIlECTBa, paboTa u
MOIIIHOCTh JIEKTPUYECKOI'O TOKA), MPU ONUCAHUU MPABUWIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIOJb3yeMbIX BEIMYUH, 0003HAYEHUS U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (HU3UYECKYI0 BEJIWYMHY C JIPYTMMHU BEJIMYMHAMH, CTPOUTH I'padUKu
U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (pu3Muyeckue SIBICHMS U IPOLIECCHI, MCIOJb3ysd OCHOBHBIE
MIOJIOKEHHUSI ~ MOJIEKYJIAPHO--KHHETUYECKOM  TEOpUM  CTPOEHHUS  BEIIECTBA,  IPUHIMII
CYNEepHO3UIMH MOoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH Oma amis
y4acTka 1en, 3akoH Jxoymns—JleHna, 3aKkoH coXpaHeHHs SHEPTHH, IIPU 3TOM JIaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3alIUCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;
OOBSICHATh (PU3UYECKUE MPOIECCHl M CBOMCTBA Tell, B TOM YHCIIE MU B KOHTEKCTE CHUTyalui
MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUMHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH
oOBbsicHeHHEe M3 1—2 JIOTMYECKUX IIaroB ¢ OMopod Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3MUYECKHX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemaTh pacuy€THble 3aJauyd B 2—3 JEHUCTBUS, MCHOJB3Ys 3aKOHBI M (OPMYIIBI, CBS3BIBAIOLINE
¢u3nyeckue BETMYMHBI: Ha OCHOBE aHAlM3a YCJOBMS 3a/1auM 3alHChIBaTh KPAaTKOE YCIOBUE,
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BBISIBIISITh HENOCTATOK JAHHBIX JUIS PEIICHUs 3aj]add, BBIOMPATh 3aKOHBI W (HOPMYIIHI,
HeoOXouMBbIe ISl €€ pEelIeHUs, MPOBOJUTH PAcy€Thl M CpPaBHUBATH MOJYyYEHHOE 3HAYCHUE
(u3HUECKOl BEIMYMHBI C H3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIMTh TPH TMOMOIIM (DU3HUECKUX METOJOB,
WCIMOJIb3ysl OINHMCAHWUE HCCIEIOBAHUSA, BBIACIATH MPOBEPSIEMOE NPEANOJIOKEHHUE, OLECHHUBAThH
MPaBUWJILHOCTH TOPSIIKA MPOBEICHUS UCCIEAOBaHMS, I€TIaTh BHIBOJIBI;

MIPOBOJMTH OTBITHI IO HAONIONCHUIO (U3NYCCKUX SIBICHUN WM (U3HYSCKUX CBOUCTB Tl
(KanmWJUIsIpHBIC  SIBJICHUSI, 3aBUCHUMOCTBH JABJICHHS BO3JyXa OT €ro 00bEma, TeMIeparyphl,
CKOpOCTH TMpOLECCa OCThIBAHMS M HArpeBaHus MNPH H3IYYECHHH OT LBETAa M3JIydarouen
(mormnomaroniei) MOBEPXHOCTH, CKOPOCTh HUCHAPEHHS BOJBI OT TEMIIEPATyphl KUIAKOCTH M
IIoN[aau €€ IMOBEPXHOCTH, JJICKTPU3AIUsA TEA W B3aUMOJCHCTBUE DJIEKTPHUYECKUX 3apsJIOB,
B3aUMOJICHICTBHUE TOCTOSIHHBIX MAarHWUTOB, BU3YaJIH3allUsl MArHUTHBIX TIOJIEH TIOCTOSIHHBIX
MarHuTOB, JEUCTBUS MarHUTHOTO TIOJIsI Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,
CBOMCTBa  DJEKTPOJBUTATENsl  IMOCTOSHHOTO  TOKa):  (opMylupoBaTb  MpOBEpsSEMbIE
MPEANOJIOKEHHS, COOMPaTh YCTAHOBKY M3 TMPEIIOKEHHOTO OOOpPYIOBAaHMS, OMUCHIBATH XOJI
oTbITa U (HOPMYTUPOBATH BHIBOJIBI,

BBITIOJTHATE TIPSIMBbIE U3MEPEHUS TEMIIePaTyphbl, OTHOCUTEILHOMN BIAXHOCTH BO3/yXa, CHUJIBI TOKA,
HaIpsDKEHUS C HCTOJh30BAHUEM AaHAJIOTOBBIX NMPUOOPOB M JNATYMKOB (PU3MUECKHX BEIIMYHH,
CpPaBHUBATH PE3YNIbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHOM OTPENTHOCTH;

MPOBOJIUTHh HCCJIEIOBAHUE 3aBHCHUMOCTH OJHOW (DU3WYECKON BEIWYUHBI OT JPYyrol ¢
WCTIOJIb30BAHUEM TIPSMBIX HM3MEpPEHUN (3aBUCHUMOCTHh COIMPOTHBIICHHUS TPOBOJHUKA OT €ro
JUTMHBI, TIOMIAAN MOMEPEYHOTO CEYEHUS M YIETbHOTO COMPOTUBIICHUS BEIIECTBA IMPOBOJAHUKA,
CUJIBI TOKa, WIYIIETO 4Yepe3 MPOBOJHHUK, OT HAINPSIKEHUS Ha MPOBOJHHUKE, HCCIEAOBAaHUE
MOCJIEOBATEIbHOTO W TMapajuIeIbHOTO  COCJMHEHWH  MPOBOJIHUKOB):  IUIAHUPOBATH
Hccae0BaHue, COOMPaTh YCTAHOBKY U BBITIOJHATh U3MEPEHUS, CIICAYys MPEITI0KEHHOMY TUIaHY,
(bUKCUpOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCHMMOCTH B BHJE TaOnuI W TpaguKoB, AeiaTh
BBIBOJIBI 110 PE3YJIbTATaM MCCIICI0BAHUSI;

MIPOBOJIUTh KOCBEHHBIC M3MEpPEHUsI (PU3NYECKUX BEIMUYMH (yAENIbHAs TEIUIOEMKOCTH BEIIECTBA,
CONIPOTHUBIICHHE TIPOBOJHUKA, pabOTa M MOIIHOCTh DJEKTPUUYECKOrO TOKA): IUIAHUPOBATH
M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEAIOKEHHON HHCTPYKIIUU, U
BBIYHCIIATH 3HAUYCHHE BEJIUYMHEL,

coOJro1aTh MpaBUiia TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000PYI0BAHHEM;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3y4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OTIOpOM Ha WX OMHCaHWA (B TOM YHCJIE: CHCTEMa OTOIUICHHS JOMOB, THI'POMETp, IapoBas
TypOMHa, aMIepMeTp, BOJIbTMETP, CUETUMK DIEKTPHUUECKON SHEPIuH, 3JIEKTPOOCBETHTEIbHBIC
MpUOOPHI, HArpeBaTeJIbHBIC AJICKTPONPUOOPHI (MIPUMEPHI), IICKTPUUYCCKUE MPEAOXPAHUTEIIH,
AIIEKTPOMArHUT, AJIEKTPOJIBUraTeNb IMOCTOSIHHOTO TOKA), MCIOJb3ysd 3HAHHS O CBOMCTBAX
(hbM3UYECKUX SIBJICHUN U HEOOX0MMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTENbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (OKUJIKOCTHBIH TEPMOMETP, TEpPMOC, TCUXPOMETP, THUTPOMETD,
JIBUTATENh BHYTPEHHETO CTOpaHMsl, dJEKTPOCKOIN, PEOCTAaT), COCTABIATh CXEMbI AIIEKTPHUUYECKUX
Lenel ¢ MOCIIeIOBAaTENbHBIM U NapaJlJICbHBIM COCAMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbBIE
0003HaYECHHUSI PIIEMEHTOB AIIEKTPUUECKHX IIeTIeiH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIUIO O MPUMEpPax) MPaKTUYECKOTO HCIMOJIb30BaHUS
(bu3MUeCKUX 3HAHHUI B TIOBCEIHEBHOW KU3HU sl 00ecreueHrs 0€30MacHOCTH MPU OOPAIEHUH C
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npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/0POBbS M COONIOJICHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH CpelE;
OCYILIECTBIIATh TMOUCK HH(popManuu (u3nyeckoro cojiepxanuss B VHTepHeTe, Ha OCHOBE
UMEIOLUXCA 3HaHMW W NOYTEM CpaBHEHMs JOINOJHUTEIbHBIX HMCTOYHUKOB  BBIIEIATH
HH(POPMAIIHIO, KOTOPAs SIBJISIETCS] IPOTUBOPEYUBOM MITH MOXKET OBITH HEJIOCTOBEPHOM;
WCIOJB30BaTh TMPH BBINIOJHEHWH YYEOHBIX 3aJaHWil HAyYHO--TIOMYJSIPHYIO JINTEPATypy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaieTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHGOpMAIMKA W3 OJHOW 3HAKOBOU
CUCTEMBI B APYI'YIO;
CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIC W KPAaTKUE YCTHBIE COOOIIEHUs, 0000mas nHPOPMALUIO
U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COJIEp’KaHUs, B TOM YHCJE MYOJUYHO NMPEACTaBIAThH
pe3ynbTaThl MPOEKTHON WM HCCIENOBATENIbCKOM JIeATENbHOCTH, MPU 3TOM TIPaMOTHO
HCI0JIb30BATh M3YyYEHHbIN MOHATUNHBINA ammapaTr Kypca (U3UKH, COIPOBOXKAATh BBICTYIUICHHE
MpE3EHTALNEN;
IIPU BBINIOJHEHUH YYEOHBIX MPOEKTOB U HCCIENOBaHUI (PU3MUECKUX MPOLIECCOB PACIPEAEATh
0053aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTABICHHBIMU 3a/1a4aMH, CIIEUTH 3a BBHITIOJHEHUEM
IJlaHa JAEWCTBUM M KOPPEKTUPOBAaTh €ro, aJleKBaTHO OIIEHMBaThb COOCTBEHHBIN BKIJIAJ B
NeSITebHOCTh ~ TPYIIbI, BBICTPaWBaTh KOMMYHHKAaTUBHOE B3aUMOJEHCTBHE, MPOSBISL
TFOTOBHOCTb pa3periaTh KOHQIUKTHI.

K koHiy oOyueHus B 9 Kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:
UCIOJb30BATh MOHATHA: CUCTEMa OTCUETA, MaTepuaibHas TOUKA, TPACKTOPUS, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBIDKCHUS, nedopmarus (ympyras, TJIaCTHYECKas ), TpEHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M HEpPEerpy3kH, LEHTP TSDKECTH, aOCOJIOTHO
TBEPJIOE TEJIO, LEHTP TSHKECTH TBEPJOIO Tesa, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbHIE BOJIHBI, IIKaJa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPBI MCIYyCKAaHUS U NOIJIOLIEHMs, anbda-, OeTa- u
raMMa-u3JIydeHusi, U30TOIIbl, SA€pHAasl SHEPIeTUKA;
pa3nuyath  sBJIEHUSA (PAaBHOMEPHOE M  HEPaBHOMEPHOE MPSIMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJMHENHHOE JBW)KEHUE, CBOOOJHOE MaJeHHE Tell, PaBHOMEpPHOE
JBMDKEHUE II0 OKPYKHOCTH, B3aUMOJICHCTBUE Tell, PEAKTUBHOE JBI)KEHHUE, KojeOaTeabHOe
JBIDKEHUE (3aTyXalollMe M BBIHYXKICHHBbIE KOJEOaHMs), PE30HAHC, BOJIHOBOE JBHMIKEHHE,
OTpaKE€HHE 3BYyKa, MPSAMOJMHEHHOE paclpoCTpaHEHHE, OTPaKEHUE U IPEIOMIIEHHE CBETa,
II0JIHOE€ BHYTPEHHEE OTpakeHUE CBEeTa, Pa3JIoKeHHE OeJOoro cCBeTa B CIEKTP U CIOXKEHHE
CIEKTPAJIbHBIX LIBETOB, AMUCHEPCUS CBETa, €CTECTBEHHAs paJMOAaKTUBHOCTb, BO3HUKHOBEHHE
JMHEWYaToro CHEeKTpa H3JIydyeHHs)) IO OINUCAHMI0O HX XapaKTepHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SIBICHUE;
pacrio3HaBaTh IpPOSBICHUE M3YYEHHBIX (DPU3MYECKHX SIBICHUH B OKpyXarolleM Mupe (B TOM
yuciae (QU3MUECKUe SIBICHUS B MPUPOJE: NPUIMBBI M OTIUBHI, ABWXKEHHE IuiaHeT CoJIHEeYyHOH
CHUCTEMBI, PEAKTHUBHOE JIBU)KEHUE >KMBBIX OPIraHHU3MOB, BOCIPHITHE 3BYKOB IXHUBOTHBIMH,
3EMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, X0, LBETa TeEJI, ONTHYECKHUE SBJICHUA B
npupojse, Ouosornyeckoe JeiicTBME BUAMMOIO, YIbTPa(UOIETOBOIO M PEHTIC€HOBCKOTO
U3TY4YEeHUH, €CTEeCTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE Jy4H, paHMOaKTUBHOE
U3JIyYEHUE MPUPOJHBIX MMHEpAJIOB, NEMCTBUE PAaJUOAKTUBHBIX H3IYyYEHHH Ha OpraHHU3M
YeJioBeKa), MpH 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a/1auy B y4yeOHYI0, BBIJCIAThH CYIIECTBEHHbIE
CBOMcTBA (MIPU3HAKK) (GU3UUECKUX SBICHUM;
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ONMCBHIBATh HM3Y4YECHHBIC CBOWCTBA Tel W (PU3MUECKUE SIBICHHS, HCIONb3YS (U3HUECcKue
BEJIMYMHBI (CPEHSS U MTHOBEHHAsl CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBIKEHUH, YCKOPEHUE,
IIepEMEILEHUE, IyTh, YIJIOBAasi CKOPOCTb, CWJIa TPEHUs, CHJIa YIPYrOCTH, CHJIA TSDKECTH,
YCKOpeHHe CBOOOJIHOTO MAJeHUs, BEC Tella, MMIYJbC Tela, MMITYIbC CHJIbI, MEXaHHYECKas
paboTa M MOIIHOCTH, MOTEHIMAIBHAS SHEPrHs Teja, MOTHATOTO HaJ| MOBEPXHOCTHIO 3EMIIH,
MOTEHLMAJIbHAS SHEPrUsl CXKATOM NpPY)KHUHbI, KUHETUYECKAas SHEpPrus, IOJIHAs MEXaHWYyecKas
SHEprus, Nepuoj M 4YacroTa KoJieOaHWM, JUIMHA BOJIHBL, I'POMKOCTb 3BYKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I0KAa3aTejib IPEJIOMIIEHUS Cpeibl), IPH ONHUCAHUU IPaBUIBHO TPAKTOBATh
(GU3NYECKUN CMBICI UCHOJIB3yEMBIX BEJIIMYMH, 0003HAYCHHUS W €JUHHIBI (PM3MUYECKUX BEITHYHH,
HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE AaHHYIO (PU3MUECKYIO BEIIMYMHY C IPYTMMHU BEITMYMHAMH,
CTPOUTH rpaQUKU U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (QU3NYECKHE SBJICHHS U IPOLECCHl, HCIOJIb3YysS 3aKOH
COXPAaHEHHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLMII CYNEPIO3UINN CHUJI, TPUHIUI
oTHOcuTenbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, 3aKOHBI
OTpaXEHMsI U MPEJIOMIIEHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsA70BOTO M MAcCOBOTO 4YHCEN MPHU
SIEPHBIX pEaKUUsAX, IPU ITOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCBIBATH €rO
MaTeMaTH4eCKOe BhIPaKEHUE;

OOBACHATh (PU3WYECKHE IMPOLIECCHl W CBOMCTBA TeN, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallHMi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISATH MPUYMHHO--CIIEJCTBEHHBIE CBSA3HM, CTPOUTH
00BsiICHEHNE W3 2—3 JIOTMYECKUX IIaroB C OMOpPOW Ha 2—3 M3YYCHHBIX CBOWCTBA (PH3MUYECKHUX
SIBIICHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1aun (OMUparoIuecs Ha CUCTeMY U3 2—3 ypaBHEHHIT), UCIIOJIB3YsI 3aKOHBI
u (GopMynbl, CBA3bIBAIOIIME (U3NYECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 33Ja4d
3aIlUCBIBATh KPAaTKOE YCJIOBUE, BBISBIIATh HEIOCTAIOLINE WM U30BITOUHBIE JaHHBIE, BEIOMPATH
3aKOHbl U (OPMYJbl, HEOOXOAWUMBIE MJISl PEIIEHUs, MPOBOAUTh pacu€Tbl U OLEHUBATH
PEATMCTUYHOCTD MTOJIy4EHHOTO 3HaUeHUsI (PU3MUECKON BEJINYHHBL,

pacro3HaBaTh IPOOJEMbI, KOTOPbIE MOKHO PEIIUTh IMPH MHNOMOIIM (PU3MYECKHX METOJIOB,
UCIOJIb3YSl OIMCAHME HCCIENOBAaHMs, BBIACIATH IPOBEPAEMOE IPEANOJIOKECHHUE, OLCHUBATh
IIPaBWJIBHOCTh IIOPSIIKA IIPOBENEHUS MCCIEAOBAaHUA, JelaTh BbIBOJABI, HHTEPIPETUPOBATH
pe3yiIbTaThl HAOIIOAECHUHN U OTBITOB;

IIPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (U3MUECKUX SBICHUH MM (PU3MUYECKHX CBOMCTB Tell
(u3ydyeHnue BTOporo 3akoHa HbrOTOHa, 3aKOHAa COXpAaHEHMs SHEPrHM, 3aBUCUMOCTh IepuojJa
KoJIe0aHUH NPYKUHHOTI'O MasiTHUKA OT Macchl Ipy3a U AKECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYAbl MaJbIX KOJIeOaHUM, MPsIMOIMHENHOE pacpOCTpaHEHUE CBETa, pasjiokKeHue Oeaoro
CBETa B CHEKTP, U3yuYE€HHE CBOMCTB M300pak€HUs B IUIOCKOM 3€pKajleé U CBOMCTB M300pa’keHUs
npeaMera B coOuparolieil JJuH3e, HaOIroieH!e CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB U3JTy4eHUs):
CaMOCTOSTEJIBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pyJOBaHUs, ONUCHIBATh X0/
OIIBITA U €T0 PE3yJbTaThl, POPMYIUPOBATH BBIBOJIBI;

IIPOBOJIUTH MPHU HEOOXOJIUMOCTH CEPUI0 NPSMBIX HW3MEPEHUH, ONpeAessisl cpelHee 3HaueHue
u3MepsieMoil BennuMHbl ((POKyCHOE paccTosiHME coOMparomieil JHMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEpUTEIHLHOI0 IpUudopa);

IIPOBOJIUTH HCCIIEJOBAHUE 3aBHCUMOCTEH (PM3MUECKMX BEJIMYMH C HCIOJIb30BAaHHEM MPSIMBIX
U3MEpEeHui (3aBUCUMOCTb IIYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBKEHHUU 0€3 HadalbHOM
CKOPOCTH, TepHoa KojaeOaHHi MaTeMaTHYeCKOTO MasTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH yriia
OTpaKEHHsI CBETa OT yIJIa MaJeHUs M yriia MPeJoOMIICHUS OT yIyla MaJeHus): IJIaHHPOBaTh
UCCIIeIOBaHUE, CAMOCTOSITENIbHO cOOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3YAbTaThl MOJIY4YECHHON
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3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BUAE TaOIUIl M TpapuKOB, JeNaTh BBIBOABI IO
pe3yibTaTaM HCCIEeI0BAHUS;

MIPOBOJIUTH KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIUYHH (CPEeIHss CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBH)KCHUH, YCKOpPEHHE CBOOOJHOTO MaJeHUs, >KECTKOCTh MPYKUHBI,
KOX(QQHUIMEHT TPEHUSI CKOJBXKEHHs, MEXaHW4YecKas padoTa W MOIIHOCTh, YacTOTa W IEPHOJ
KoJIe0aHUH MaTeMaTH4YeCKOTO M TPYKHHHOTO MAasTHHUKOB, ONTHYECKas CHJla coOMparomei
JWH3BI, PAJMOAKTHBHBIA (OH): TIJIAHUPOBATH HW3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBITOJIHATH U3MEPEHUS, CIEIys MPEUIOKEHHOW HHCTPYKIIUH, BBIYUCIISITh 3HAUCHUE
BEIMYUHBl W aAHAJIM3UPOBATH IOJyYCHHBIE PE3yJabTaThl C YYETOM 3aJaHHOH MOTPEIIHOCTH
U3MEPEHUN;

coOroAaTh MpaBuila TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;
pa3nuyaTth OCHOBHBIE TPU3HAKA WM3YYCHHBIX (DU3MYECKHX MOJENeH: MaTepHaibHas TOYKa,
a0COIIIOTHO TBEPJIOE TEJO, TOUCYHBII HCTOUYHHK CBETA, JIyd, TOHKAs JIMH3A, IJIaHEeTapHas MOJIETTh
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPHUHIUIBI JIEHCTBHS WM3YUYEHHBIX TPUOOPOB M TEXHHUYECKUX YCTPOWCTB C
OTOpO Ha WX omHMcaHUs (B TOM YHCIE: CHUJAOMETP, MATYMKH TMOJIOKEHHS, PACCTOSHHUS H
YCKOPEHHs, pakera, OdXOJIOT, OYKH, WEepPUCKOIN, (oToammapar, ONTHYSCKHE CBETOBOJBI,
CTIIEKTPOCKOM, J03UMETp, KaMepa BuIIbCOHA), MCIONB3ys 3HAHUS O CBOMCTBAX (DU3NIECKUX
SIBIICHUN U HEO0X0AUMBbIE PU3NYECKHEe 3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMBI M CXEMAaTHYHbIE PHUCYHKHM HW3YYEHHBIX TEXHHYECKUX YCTPOICTB,
W3MEPHUTENBHBIX MPHOOPOB H TEXHOJOTWYECKHX TIPOIECCOB TIPU PEIIeHHH Y4eOHO--
IIPAKTUYECKUX 3a]a4, ONTHYECKUE CXEMBI Ul MOCTPOEHUS U300pakeHUI B IUNIOCKOM 3€pKaje U
coOuparoIei JIMH3E,

IPUBOANUTE NMPUMEPH! (HAXOAUTh MHPOPMALHUIO O IMPHUMEpPax) MPAKTHUECKOrO HCIOJIb30BaHMS
(hM3UYECKUX 3HAHUN B TIOBCETHEBHOM JKU3HU /IS 0OeCcTieueHHs 0€30MacCHOCTH MPU 0OpaIeHUH ¢
npubopaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS U COONIOJCHHMS HOPM
9KOJIOTMYECKOT0 MTOBE/ICHUS B OKPYKAIOLIEH Cpefie;

OCYLIECTBIIATh NMOMCK MHPOpPMALUHU (PU3HYECKOTO cojepkaHus B VMIHTepHeTe, caMOCTOSTEIbHO
(bopMynupys MOUCKOBBIM 3alpoc, HAXOAUTh IYTH OIpPENENIEHUs JOCTOBEPHOCTH IOJIy4EHHOMH
nHGOpMaLUK HA OCHOBE UMEIOLIUXCSI 3HAHUN U TONOJHUTEIbHBIX HICTOYHUKOB,;

UCIOJb30BaTh IPU BBINOJHEHUH YUYEOHBIX 3aJaHUH HayyHO--HONMYJSIPHYIO JIUTEpaTypy
(Gbu3n4ecKoro cojep’KaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT, BiaaeTh
npuéMaMi KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus HMHGOpMAIMKU U3 OJHOW 3HAKOBOU
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIEC IHCbMEHHBIE M YCTHbIE COOOIIEHHsS Ha OCHOBE HHGpOpMaluu U3
HECKOJIbKUX MCTOYHHMKOB (DU3MUECKOTO COAEpKaHMsl, MyOIMYHO MPEACTABIATh PE3yJIbTaThl
IIPOEKTHOH WM MCCIEeI0BATEIbCKON JEATENbHOCTH, NP 3TOM TIPaMOTHO HCHOJIb30BATh
M3yYEHHbIN MOHATUHHBIN anmnapaT U3y4aeMoro pasjena (GU3UKU U CONPOBOXKIATH BBICTYIJICHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
e DJIEeKTPOHHbIE
o_lca HaunmenoBanue pazaesna, tembl ypoka | KoauuectBo (umdposbie )
yp 4acoB o0pa3oBaTte/ibHbIE
pecypchl
Paznen 1.®@u3uka u e€ poJib B NO3HAHUHU 6
OKPY’Kalolero Mmupa
1 CrapToBast IMarHoCTHKA. 1
2 ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOJTBI
dusnyeckue IBICHUA 1
4 dusndecKkre BeJIMUYUHBI U X U3MEPEHUE 1
Merto 11 HaydyHOTO TIO3HaHUSL. OnucaHue bubnuoreka [JOK
5 N . 1
(bU3NIECKUX SIBICHHI C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
Ypoxk-uccnenosanue "[IpoBepka runoressl:
6 JTATBHOCTH MOJETA IMIApUKa, MMyIIIEHHOTO 1
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbITIE
BBICOTA IMycKa"
Pa3znes 2.IlepBoHavaibHble CBEICHUS O 5
CTPOEHHH BellecTBa
Ctpoenue BemectBa. OTBITEH
7 OIE)aSBIBaIO Hlie HCKPETHOE ’CT ocHUE 1 bubmmorexa LIOK
A 1HE JUCKD p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBYO>KEHHE YaCTHII BEIeCTBa 1 bubmmorexa LIOK
HBel https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoBanue «OMNbITHI 1O
9 HaOJIIOACHUIO TEIJIOBOTO PACIIUPEHUS 1
rasoB»
10 ArperaTHble COCTOSIHHS BEIIECTBA 1
OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOIBL
11 O06o0meHue mo pas eny «lle BOHa‘IaJ'IBHI[bIe 1 bubmmorexa LIOK
. pasaely p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEIIECTBA
Paznen 3./IBu:xeHue u B3aumojieiicTBue 21
Te
12 Mexannueckoe ABHKEHNUE. PaBHOMEPHOE U 1 bu6mmoreka [JOK
HEpaBHOMEPHOE JIBMIKECHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [JOK
13 Ckopoctb. EAUHHUIEI CKOPOCTH 1
p JIHIT p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMEHH IBIKEHUSA 1 Eubmiorexa OK
yr p a https://m.edsoo.ru/ff0a0ae4
Bbubnmoreka IIOK
15 WNuepuusa. Macca — Mepa HHEPTHOCTH Tl 1 1

https://m.edsoo.ru/ff0a0c10
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https://m.edsoo.ru/ff0a013e
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https://m.edsoo.ru/ff0a079c
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IInoTHOCTE BemiecTBa. Pacuer Maccel u

bubmuoreka [IOK

16 1
00beMa Telia 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «Onpenernenue 1
IIJIOTHOCTH TBEPJOTO TEJIA»
Pemenne 3agau o reme "[InoTHOCTH bu6mmoreka [{OK
18 n 1 .
BEI[ECTBA https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepHCTHUKA B3aUMOICHCTBUS 1
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas padota «/3yueHue
20 3aBHCHUMOCTH pacTsoKeHus (aedopmariim) 1
MIPYKUHBI OT MPUJIOKCHHOHN CHITBD)
21 [[IBnenue TsroTtenus. Cuia TsHKECTH 1
CBs13b MEX]Ty CHJION TSKECTU U MacCCOU
22 Teaa. Bec TJ;J}'IIa Pemrenue 3amay mo reme 1 Bubmaorexa LIOK
o " https://m.edsoo.ru/ff0al778
Cuna TsKecTu
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. 1 bubnuotexa [JOK
dusnyeckre XapaKTePUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6moreka [IOK
24 H3smepenwe cuit. JuHaMOMET 1
p A p https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 Bec Tema. HeBecomocthb 1
https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CUJI, HAPABJIEHHBIX MO 1 bubnuorexa [JOK
OJTHOM TIpsIMO#i. PaBHO IcHiCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemrenue 3agad mo reme 1
"PaBHoaelicTBytomas cun"
Cuna tpenus u e€ Buabl. TpeHue B Ipupojie bubnuorexa [JOK
28 1 ]
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabdora «3y4yeHue
29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBKEHUS OT 1 bubnuorexa [JOK
CHJIBI JJABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTNPUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeneneHue 1
PaBHOJICHCTBYIOIIEH CUIIbI
Pemenue 3agau o temam: «Bec Tena»
31 « a(l)nqecxli)e M300pakKeHUE CHUIT» ’ 1 bubmorexa [IOK
P P ’ https://m.edsoo.ru/ff0alde0
«Cuibly, «PaBHOIGHCTBYIONIAS CHIDY
KounTtponsHas paborta o temam:
32 «MexaHnuecKoe JBIKeHue», «Macca, 1
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxenune cumy, «CHibh
Paznen 4./laB1enue TBEPABIX Te, 21
JKMIKOCTEH U ra3oB
Hasnenue. CriocoObl yMEHbLICHUS U bubnuorexa [IOK
33 1
YBEJIIMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a 1 bubnmnoreka [JOK

25


https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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0T 00bEMa, TEMIIEPATYPHI

https://m.edsoo.ru/ff0a2376

35 IIepenada naBieHus TBEPABIMU TEIAMH, bubnuorexa [JOK
KUJIKOCTSIMU U ra3amu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )KUJKOCTH U ra3e, BbI3BAaHHOE bub6mmoreka [{OK
IEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBieHue B bubnuorexa [JOK
KHJIKOCTH U rase. 3akoH [lackais https://m.edsoo.ru/ff0a2826
bu6mmoreka [{OK
38 Coobmarontect cocyme! https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmorexa ITOK
/P P https://m.edso0o.ru/ff0a3136
40 Manomertpsl. [IopiIHEBOM KUIKOCTHBIN
Hacoc
a1 ATmocdepa 3eMiu U IPUYHUHBI €€ bubnuoreka [JOK
CYIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
bu6moreka [IOK
42 Bec Bo3nmyxa. ATmMocdepHOe naBiieHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocepHoro aasienus. OnbIT bubnuoreka [JOK
Toppuyenin https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS OT bubnuorexa [JOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepouns. ATmochepHoe bubnuorexa [JOK
JaBJICHHE HA Pa3JIUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay no teme " AtmocdepHoe
nasieHue"
g | e Buorra 10K
26 - AP s https://m.edsoo.ru/ff0a3276
cuiia
o | Aeraors oo Orpererene Buorra 10K
m > yrom https://m.edsoo.ru/ff0a33fc
TEJIO0, HOTPY>KEHHOE B JKUJIKOCTH)
JlaGopaTopHas pabota 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca Teja B bubnunoreka [JOK
BOJIC OT 00BhEMA TMOTPY)KEHHOH B )KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTU TeIa»
bubmuoreka [JOK
>0 Hnaarme Tex https://m.edsoo.ru/ff0a3a96
JIaGopatopHas pabota "KoHcTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
onpenenaeHue e€ rpy30noabEMHOCTH"
o | Do s o e B LOK
Y/IOB. BOSAYX . https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUJAKOCTEH U ra30B»
53 KonTtponsHas pabora no Teme «JlaBnenue

TBCPABIX TCII, JKMIKOCTEH U ra3oBy
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Pa3nes 5.PaGoTa 1 MOIIHOCTH. JHeprus.

12

bubmuoreka [IOK
1
>4 Mexammeckas padora https://m.edsoo.ru/ff0a3f82
bubnuoreka [IOK
1
> MomgocTs. EAuHHIE! MOLIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenosanue "Pacuér MoiHoCTH, 1
pa3BUBAEMO MPHU MO IBEME TIO0 JiecTHHUIIE"
57 IIpocTeie Mexanu3mel. Peryar. PaBHoBecue 1
CHJI Ha pblyare
o | Dmeemme st || s o
patopHad p A https://m.edsoo.ru/ff0a478e
YCIIOBU PABHOBECHS PhIYaray
59 Bcepoccuiickaa nposepounas paboma. 1
Koaddumuent nonesnoro aecTeus
60 MexaHm3ma. Jlaboparopras padora 1
«M3mepenune KIIJI HaKIIOHHON MIJIOCKOCTH
61 Pemenne 3amau mo teme "Pabora, 1 bu6moreka [IOK
MomHoCTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnuoreka [JOK
MOTEHIUAIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUHU 1 bubmorexa I[1IOK
P p https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEPUMEHT I10 TEME
"DKCEepUMEHTAIBHOE OTIPEICIICHUE
64 W3MEHEHUS KHHETUYECKON 1 1
MTOTEHITNATLHOW SHEPTUH TIPU CKAaThIBAaHUHT
TeJla M0 HAKJIOHHOM MIOCKOCTH"
65 KontponpHas padora o teme «Pabota u 1
MOIITHOCTh. DHEPTUS»
66 PaGora ¢ Texcramu 1o TeMe "MexaHndecKoe 1 bu6mmoreka [IOK
JBIDKCHHE" https://m.edsoo.ru/ff0a4ee6
67 Hrorosas Tecropasi padora. 1
Pabota c rekctamu o teme "PaboTa.
68 . 1
MontHoCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 63

I[TIPOTPAMME
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