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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMH K pe3ynbTaTaM OCBOCHMsS HAa 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbel 1o ¢GuU3MKe  HampaBleHO  Ha  (OpMHpOBaHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alMi0 HM3y4eHus (U3MKH Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMs.
[TporpamMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe y4yeOHOro mMaTtepuala 1o rojiam
oOyueHus (o Kjaccam), IMpeajgaraeT MPUMEPHYIO I10CJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA HPEAMETHOTO COJEpXKaHHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO31aHUU paboyel porpaMMebl 110 y4eOHOMY MPEAMETY.
dusmKa ABIAETCS CUCTEMOOOPa3yIOLIUM /ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX IIPEIMETOB,
MOCKOJIbKY (pU3MUEcKue 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nueckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisgeT HauOojee sCHble 00pa3lpl MPUMEHEHHMsS] HAYy4HOIO MeEToja
IIO3HAHUS, TO €CTh CI10C00a NOJIYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpnHa U3 NaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHus
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcsi.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JaHHbIE U MCIOJIb30BaTh HAyuyHbIE JOKa3aTelIbCTBA IS
MIOJIyY€HUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHHS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepauuu, peaau3yrolMX OCHOBHBIE 00I1€00pa3oBaTeIbHbIE IPOrPaMMBI,
yrBepxkA€HHON pemenneM Komernn MunncrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHUA U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEACTABICHUNA O POIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeSATeTLHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JTalbHEUIIEMY OOYYCHHIO B 3TOM
HaTPaBIICHUU.

JlocTuxkeHne S3TUX Ieliell mporpamMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a]a4:

e npuoOpeTeHHe 3HAaHUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHHYECKUX,
TEIUIOBBIX, MIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUINYCCKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3a/lad C HCIOIb30BAaHHEM
(buU3HYECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl M HSKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTEIIbHBIX TPHOOPOB;

e OcBOeHHE MPHUEMOB PabOTHI ¢ HMH(poOpMarue (GU3MUECKOro CcoAep>KaHMs, BKIIOYAs
UH(POPMALIMI0O O COBPEMEHHBIX MJOCTHXKEHHSIX (U3MKH, aHallu3 U KPUTHUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cepaMu mpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOTO 0OIIETO 0Opa3oBaHUs
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamMme o (pusmke nepedeHs JabopaTOPHBIX paboT U ONBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JelaeT BbIOOp MpOBeIeHUsl J1abOopaTOPHBIX padoT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIUXCsl, CIICKA AKCIIEPUMEHTATBHBIX
3aJjaHui, peiaraeéMbIX B paMKaXx OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa 1o (pusmke.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUU OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3nYECKUEe SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecreCTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHMs: HaOJIOJeHHe, IMOCTAHOBKA HAay4YHOTO BOINPOCA, BBIABI)KEHHUE THIIOTE3,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, SJIEKTPUUECKHUE, MAarHUTHBIEC, CBETOBBIC SIBIICHHUSI.

2. Owuzuveckue MpuOOPHI U MPOLEAypa MPSIMBIX H3MEPEHHUI aHAJIOTOBBIM M IH(PPOBHIM

puoOpOM.

Jlabopamopnuvie padbomot u onvimol.

Omnpenenenue HeHbl JeIeHUs KAl K3MEPUTEIHLHOTO Mproopa.
W3mepenne paccTOsTHUM.
N3mepenne o0bEMa KUIKOCTH B TBEPOTO TeIa.
Onpenenenue pasMepoB MajbIX TEJ.
W3mepenne temiepaTypbl MOpU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JaTyuMKa
TEMIEPATYPHI.
6. IlpoBeneHnue wuccieqoBaHHUs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA IAPHKA,
MYLEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3nen 2. [lepBoHavaibHbIE CBeACHUS 0 CTPOCHHH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITH, JO0Ka3bIBaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMSI 4YaCTUI[ C TEMIEpaTypoOi.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumopelcTBHEe dYacTHI] BEIIECTBA: NPUTSIKEHUE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIPHbIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue nuddys3un.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSDKEHUEM UM OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmBITHI M0 0OHAPYKEHUIO ASHCTBHS CHUII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe JBHKEHHE. PaBHOMEpHOE M HepaBHOMEpHOe JBMKEeHHE. CKOPOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHH. Pacy€r myTH v BpeMeHH IBUKEHUSI.
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SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl KakK NpUYMHA W3MEHEHHS
CKOpOCTH JBHMXKEHHMS Tel. Macca kak mepa uHepTHocTH Tena. IlnotHocTs BemecTBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBa.

Cuna kak XxapakrepucTuka B3aumojeiictBus Tten. Cuia ynpyroctd v 3akoH ['yka.
W3mepenne cuiibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha JIpyrux miaHetax. Bec Tema. HeBecomocTh. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUUECKOTo JIBHXKEHHS Tela.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburoneHue sBjaeHUS] MHEPIUH.
Habmroienue n3aMeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEI.
CpaBHeHuE Macc 0 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlaﬁopamopuble pabomot u onvimol.
1. Ompenenenrie CKOPOCTH PABHOMEPHOTO ABIKCHHS (IIApUKa B KHUAKOCTH, MOJAEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpezneneHue cpenHell CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenye MmI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh PACTSOKEHMS (IepopManuu) MpYKUHBI OT
MPUJIOKEHHOMN CUIIBIL.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenne. CriocoObl yMEHbIICHHS U YBEIUYEHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava naBneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3IYLIHOU
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMocdepHOro naBieHus. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Te0. BriTankuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: CoCy/sl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AaBICHHUS.

3aBUCHMOCTbh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTh Tena Hu

IUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

8. VYcioBue 1ulaBaHUS TeN: IUIaBaHUE WIM TOTPYKEHHE TEl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUNIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuwie pabomul u onvimol.
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1. HUccnenoBanue 3aBUCUMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTb

4acTu Tela.
2. OmnpeneneHve BBITAJKUBAIONIEH CHJIBI, JICHCTBYIOIICH Ha TeJO, MOTPYKEHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIICH CHJIBI, JACHCTBYIOIIEH Ha TeIO B
XKUJKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOUICH CHIIBI, EHCTBYIONIEH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YACTH TeJla U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTrpa WJIM KOHCTPYHPOBAHHE JIOJKM U OIpPEIEIECHUE €€

rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThle MeXaHU3MBI: pblyar, OJIOK, HakKJIOHHas IUIOCKOCTb. lIpaBuio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunetnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUU B JPYroil. 3aKOH COXPaHEHUs SHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Ompenenennie paOOTBI CHUIIBI TPEHHUS NPU PABHOMEPHOM JIBWKEHUM Tejia II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

3. Hsmepenne KIIJ] HakIOHHOM MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTUH.

8 KUIACC

Pasnen 6. TenuioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSHUM BemlecTBa. Kpucramiueckue u
amopdusie Tena. OObsiICHEHNE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYeCKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TermoBoe
pAacCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KEHHUS YacTHILL.
Buytpennsis sHeprus. CnocoObl U3MEHEHHsS BHYTPEHHEM »SHEprum: Tervionepenada u
coBepireHre paboThl. BUpl Teruionepenaun: TerionpoBOAHOCTh, KOHBEKIUS, H3ITYICHHUE.

KonuyecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BEMIECTBA. 1e€MI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOro OanaHca. [lnaBneHue u OTBepleBaHUE KPUCTAITMYECKUX
BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u KoHueHcanus. Mcmapenue.
Kunenue. YnaenpbHas Temnota mapooOpa3oBaHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUINBA. Y IeJIbHas TEIJI0Ta CTOPAHMS.

[Tpuammner padotel TemnmoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIBbI.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.



Hab6nronenne 6poyHOBCKOTO JBUKEHUS.
Hab6mronenue nuddys3un.
Habmtoienue siBjeHnii cMauuBaHUs U KaWUTSIPHBIX SIBJICHUIA.
HabGmonenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHue AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsl.
Bunel Teronepenayu.
OxaxkJIeHue MpU COBEPILIEHUU PabOTHI.
HarpeBanue npu coBepiieHry paboThl BHEITHUMH CHUIaMH.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre IOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTrATENEH.
Jlabopamopnwvie padbomot u onvimol.
OnbITHI 1O OOHAPYKEHUIO NEHCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ornpezenienne 1aBieHUs BO3AyXa B OJJIOHE IINPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka rumoTe3bl JUMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.

7. HaOnronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3ysbTare TeIuionepeaadd u

paboTHl BHEIITHUX CHII.

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpeneneHue KOTMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW TIPU TEIIOOOMEHE C

HarpeTbIM METaJNIMYECKUM IIUIHHAPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCapeHusl.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI MJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

OnekTtpuzanusi Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzaumojelcTBHue 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBUS 3apsKEHHBIX TET OT BEITUYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTprUdeckoro mojst. [IpuHImn cyneprno3uiium
AIIEKTPUYECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkrpuyeckux 3apsaoB. DJIEMEHTapHBIN 3ieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKH TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOTO ToKa. VMcTouHukmM
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUH TOK B )KUJAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBICHHE
MPOBOJHUKA. YJIEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  yd4acTKa IEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TTPOBOJHUKOB.

Paborta u MoUTHOCTH 37EKTpUUEcKOro Toka. 3akoH J[xoyns—JIenna. DnexTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe 7151 KU3HU Ha 3emiie. OnbIT Dpcrena. MarautHoe nose
AIEKTPUYECKOr0 ToKa. [IpuMeHeHne 31eKTpOMaruHuToB B TEXHUKE. J[eficTBME MarHUTHOTO OIS

CoNoOA~WNE
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab MOCTOSHHOrO ToKa. Vcnosb3oBanue
AJIEKTPOJIBUraTEICH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  Papazgess. SBieHue snekTpoMarHuTHOM — wHAyKuuu. [IpaBuno  JleHma.
OnextporeHeparop. CrocoObl MONYyYEHHs] 3JNEKTPUUECKOW HHEPTUU. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHHU.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.
JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.
DneKTpocTaTUuecKast UHIYKIIHSL.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.
[IpOBOJHUKY U TUBTEKTPUKH.
MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cTouyHMKY TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mMepeHne 3eKTpUYECKOro HalpsKEHUsI BOJIbTMETPOM.
. Peocrat u mara3uH cCOnpOTHBIICHUM.
. B3aumopeiicTBue NOCTOSSHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH pa3/I€IeHMsI I0JIFOCOB MAarHUTA.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1noJjie Toka. JJIeKTPOMAarHuT.
. JlelicTBu€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS AJIEKTPOMArHUTHON UHIYKITUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJIeHUSI WHIYKITMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwvie padbomot u onvimol.
OnBITH MO HAOMIOCHUIO DNIEKTPU3AIIUU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
UccnenoBanue neiCcTBUS JIEKTPUUECKOTO MOJISl HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IEMH MTOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HalpsiKEHUSI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOpeE.
7. OneITel, JEMOHCTPHUPYIOUIME  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €r0 JUIMHBI, IIJIOIIAU ONIEPEYHOr0 CEUeHHs U MaTepuara.
8. TlpoBepka mpaBWiIa CIOXKEHUS HANPSDKCHUH TPH ITOCIICOBATEILHOM COCJIHHEHUN
JIByX PE3UCTOPOB.
9. TIpoBepka mpaBuia I CHUIIBI TOKA MPH MAPATUIEITEHOM COSTUHEHUN PE3UCTOPOB.
10. Omnpenenenrie pabOTHI ANEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIIETSIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIOUKY, OT HAMPSKCHHS
Ha He.
13. Onpenenenue KIIJl narpeBares.
14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.

CoNoOA~WNE
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15. 3yueHne MarHUTHOTO MOJS IOCTOSHHBIX MAarHUTOB IpPU HMX OOBEAMHEHUHM WU
pas3ieIcHUN.

16. UccnenoBanue AeHCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKa U HallpaBJIEHUS TOKA B KaTYILKeE.

18. M3yuenue AelicTBUSI MArHUTHOTO IOJISE HA TPOBOIHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue paboTbl 3JEKTPOIBUTATEsL.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl 10 MCCIIEJOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM HMHIYKLMU: HCCIIEAOBaHHE
M3MEHEHUH 3HaYeHMsI U HAIIPABJICHUSI UHAYKLIHOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEepHOe mpsMONMHENHHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOE JBHKeHHe. CpelHsisi U MrHOBEHHAs CKOPOCTh Tela NpH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsiMonuHelHoe aBukenne. CBoboiHoe maaenue. OnbIThl
lanunes.

PaBHOoMepHOEe ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
yIJI0Basi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cwia TSKECTH M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpEHHE CBOOOTHOTO TaJCHHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue maTepuanbHON ToukHu. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Cs3b
sHeprun U padothl. [loTeHIManpHas S>HEPrus Tena, MOJHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxxunsl. Kunertnueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HabGmroneHne MeXaHUYeCKOTO JIBIXKEHHSI TeJla OTHOCUTEILHO Pa3HBIX TEJT OTCUETA.

2. CpaBHeHHE TIyTeHd W TPAEKTOPUU IBMKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
pPa3HBIX TEII OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue ABMXKEHUS Tela 0 OKPYKHOCTH.

HabGnronenne MexaHW4eCKUX SBJIICHUM, MPOUCXOAIINX B cUCTEMe OTCUETa «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENFHO KabuHeTa (PU3HKH.
3aBUCUMOCTh YCKOPEHHMS TeJla OT MAacChl Tela U IEUCTBYIOIIEW Ha HETO CHJIBI.
Habmronenue paBeHCTBa CUJT TPU B3aUMO/ICHCTBUU TEJL.

N3MeHeHue Beca Tenna Npu yCKOPEHHOM JBHKEHUU.

10 [lepenava ummynbca Ipu B3aUMOJEHCTBUM TET.

11. TIpeoOpa3oBaHus SHEPTUH NIPU B3aUMOJICUCTBUU TEIL.
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12.
13.
14.
15.
16.

CoxpaHeHrE UMITYJIbCA PU HEYTIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa PHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

HaOnroneHue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH IPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKON 3HEPruM MPpH JBMXKEHUH TeJla 0] IeHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

1.

2.

o N

10.

11.

KoncTpynpoBanue Tpakta Juisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO ABM)KEHHUS
[IapUKa I TEJICKKHU.

Omnpenenenue cperHell CKOPOCTH CKOJBXKEHHsI OpyCKa WM JIBXKEHHUS IIapUKa I10
HaKJIOHHOM IJIIOCKOCTH.

Onpenenenne ycKOpeHHUs Tejla MPU PABHOYCKOPEHHOM JBHKEHHUU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)XEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TpPU PABHOYCKOPEHHOM JBIKEHMHM 0€3 HadadbHOU
CKOpPOCTH IIYTH OTHOCATCA KaK pPian HEYETHBIX quceii, TO COOTBCTCTBYIOHIUE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAaJIbHOI'O
JTABJICHHUSL.

Omnpenenenne Ko HUIMEHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CUJIbl TPEHUS INPU PABHOMEPHOM [JBHKEHUHM Tejla II0
TOPU30HTAILHOM MOBEPXHOCTH.

Ornpenenenne pabOThl CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpAHEHUS SHEPTUH.

Paznen 9. Mexannuyeckue Koje0aHusi M BOJHBI.

Konebarenbnoe nBwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHWIA: TEpUO], 4YacToTa,
amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIH MasTHUKA. [IpeBpaiieHue dsHepruu Mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue konebanus. BeiHykneHHble koneOaHus. Pesonanc. MexaHnueckrue BOJHBI.
CgoiicTBa Mexannueckux BoJH. [IpogonpHbIe U TonepeyHbie BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TEJE, CEICMUYECKHE BOIHBI.

3Byk. ['pomMKkoOCTb 3ByKa U BeicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CHIIBI TSXKECTH U CUIIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOGmroneHre BEIHYKICHHBIX KOJICOAaHHUI U pe30HaHCa.

4. PacmpocTpaHeHUE MPOIOJIBHBIX U TONEPEYHBIX BOJIH (Ha MOJIEINN).

5. HaGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUU pe30HaHC.

Jlabopamopnwvie pabomot u onvimol.

1. OmpeneneHuie 4aCTOTHI U TIEpUOAA KOJIEOAHUN MATEMATUYECKOTO MAsITHHUKA.

2. OmnpezeneHre YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH TepHoJa KojeOaHWN IMOABEIIEHHOTO K HHUTU Tpy3a OT
JUTHHBI HATH.

4. VccnenoBaHue 3aBHUCHMOCTH TepHOja KojeOaHWN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TepHoOAa KoJeOaHWil Tpy3a, MOJBEHIEHHOTO K HUTH, OT

Macchl rpys3a.
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6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh Mepuojaa KoJIeOaHUH MIPYKHUHHOIO
MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOopeHHUs! CBOOOIHOTO Ma/ICHUSI.
Pa3nes 10. Di1eKTpOMarHuTHOE 10J1e M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE TOJIE. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. McIionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIe CBOICTBa CBETA.
Jlabopamopuvie pabomul u onvimel.
1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIILHOTO TenedoHa.
Pa3nes 11. CBeToBble siBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. lIpsimonuHelHOe pacnpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHKE OJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox nyweit B muH3e. Omnrtuyeckas cucrema ¢oToamnmapara, MHKPOCKONa u
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Pasnosxxenue 6enoro cera B cekTp. OnbiTel HptoToHa. CrioskeHne CIEKTPaTbHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
1. IIpsmonuHeiiHOE pacnpocTpaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBera.
OnTH4ecKkuii CBETOBO/I.
Xon syuelt B coOuparomiei JuHse.
Xox JIydeil B paccenBarolel JTUH3E.
[Tony4yenne n3o0paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun nelictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOMA.
10. Mopnens rnasa.
11. Paznoxkenue 0emoro cBeTa B CIIEKTP.
12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOIO JIyda OT YIJla MaeHHs.
2. HzydeHme xapakTepUCTHK H300pakKeHUs TIpeIMETa B IIIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHnne n300paxeHuit C MOMOIIBIO COOMPAOIIEH JTHH3HI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoLei JINH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MpPU UX HAOIIOJEHUU dYepe3 LIBETOBBIE
(GUIBTPBI.
Pazgean 12. KBanToBbIe siBJIeHMS.
OmnsiThl Pesepdopna n ninanerapHas mozens aroma. Mogens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.
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PamnoaktuBHOCTh. Anbda-, Oeta- um ramma-usinydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass mogmens aromHoro sigapa. M3oromsl. PanpnoaktuBHble npeBpamenus. llepuon
noJIypacnaaa aTOMHBIX sJiep.

SAnepHble peakMy. 3aKOHbI COXPaHEHUsI 3aps0BOIO U MAaCCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHBIX saep. CBsa3p maccel UM dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIeicTBU paguOAKTUBHBIX U31yUYE€HUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3IMyHbIX I'a30B.

CnekTp Bogopoaa.

Habumonenue tpekos B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYICHHI.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimel.

1. HaGumrozneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYyYECHHUS.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE JHEPTUM YACTUIBI 1O TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-0000 1A NI MOIYIb.

[ToBTOpUTENBEHO--0000MIAIONNIT  MOAYAb MpeAHAa3HA4YeH JUid CUCTeMaTHU3aluu U
00001IeHUsT IPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIFHOCTH, IPHOOPETEHHOTO MPH U3yYCHUU
BCEro Kypca (pu3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢uzuke U1t 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

[Ipyu wu3ydyeHUH JAHHOTO MOAYJS PpPEATU3YIOTCS M CUCTEMATU3UPYIOTCS  BUJIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneuyuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX TJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOpMUPYETCs E€CTECTBEHHOHAy4YHAas
rPaMOTHOCTh: OCBOCHHME HAyUHBIX METOJIOB HCCIIEOBaHMS SIBJICHUM NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSMHU OOBSICHATh (PUINYECKUE SBJICHHS, MPHUMEHsSI TOJTYYCHHBIE 3HAHUS,
pemarth 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHBIE.

[TpyHIMNIHATBHO NEATEIBHOCTHBIA XapaKTep JaHHOTO pas3fella pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolInecs BHIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DM3MUECKUE SIBICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCEIHEBHOM KU3HU;

MCIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHHI, B TOM YUCIE IS
MPOBEPKHU TMIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJ/IOB;

OOBSICHATh HAayYHblE€ OCHOBBI HambOoyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOrO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHHUKOB SHEPrUM HAa OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMsI BCEX U3BECTHBIX BUJIOB SHEPTUH.

ouawNE
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne (U3MKKM HA YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06p330BaTeHBHHX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

[l mposiBIEHHE UHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOHN (hU3NYECKOi
HayKu;

[ IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBbIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MTPUMCHCHHEM JOCTHKCHUH (PU3UKH;

] ocOo3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

[] BOCHIPHUSTHE 3CTETUYECKUX KauyeCcTB (PU3MUYECKOW HAayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IO3HAHMSA:

] oco3HaHMEe LEHHOCTH (HM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIONICH KYJIbTYPbI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;
5) popMupoBaHus KyJbTYPbl 310POBbS U IMOLHOHAJIBLHOI0 0JIATONOJIYYMS

[] oco3HaHMEe IIEHHOCTH Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETJIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBHUSIX;

[J copMUpPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e IIpaBa y Jpyroro 4ejioBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[ akTUBHOE y4acTHe B PEIICHHH MPaKTHYECKHX 3a7ad (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHM3aly, Tropoja, Kpas) TEXHOJOTMYECKOM M  COIMaJbHOM HANpaBIEHHOCTH,
TpeOyIONINX B TOM YHUCie U GU3NYECKUX 3HAHMUIA,

] MHTEpeC K MPaKTUIECKOMY H3ydeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIA;

7) IK0I0THYECKOr0 BOCTIMTAHUA:

[J opueHTalusi Ha TpUMEHEHHE (PU3NYECKUX 3HAHWHA ISl pelIeHHus 3aaad B oOyacTu
OKpY’Kalollled Cpe/ibl, MUIAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX IOCIEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

[ oco3HaHMeE IN100ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K HN3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUHM TMpPH BBIOJHEHUH MCCIEIOBAaHUN M IPOEKTOB
(bu3MYeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

[J MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO AEATEIbHOCTD;

[J moTpeOHOCTh, B (OPMUPOBAHWU HOBBIX 3HAHW, B TOM 4YHcle (OPMYIUPOBATH HJIEH,
TIOHSTHS, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;

[ oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHUN U KOMITETEHTHOCTEH B 00J1aCTH (DU3UKH;

) mIaHupOBaHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DU3UYECKUX 3HAHMIA,

[J cTpemlieHHE aHAIW3UPOBaTh M BBIABIATH B3aUMOCBS3H TMPUPOABI, OOIIeCTBa U
SKOHOMMKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;
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e [] oOmeHKAa CBOMX JEHUCTBUM C Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHMs mTporpamMMmbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuyatomerocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUSA, PETYISATUBHBIE YHUBEPCAIbHBIE YUeOHbIE ACHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBu:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUH);

® YCTaHABIMBATH CYIIECCTBEHHBINA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUSA AJIsi 0000IICHUS
Y CpPaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (PaKTax, TAaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YyYCHHHM (UBNYECKUX SIBICHUNA U
IIPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAHUEM JECIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PHU3UUECKIX BEJTUUMH;

® CaMOCTOSTENbHO BBIOMpaTh cCMoco0 pemieHus YyuyeOHOM (Qu3myeckol 3amauu
(cpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHHUs, BBIOOP Hambojee MNOIXOIALIEr0 C
y4€TOM CaMOCTOSTEIbHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

®  1ICIIOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

® T[POBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
bu3HYEeCKUi HIKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

® OIEHUBaTh Ha NPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OpPMALMIO, TOJYYECHHYIO B XOE
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTaMm
IPOBEAEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATH BO3MOKHOE JalIbHENIIEe pa3BUTHE PU3NYECKUX MPOLIECCOB, a TaKXKe
BBIJIBUTATh MPEATOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

® T[IPUMEHATh pPa3IMYHbIE METO/bl, HMHCTPYMEHTbl U 3alpoChl IpPU IOUCKE U OTOOpE
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndecKoil 3a1auu;

® AHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAILIMIO PA3TUUYHBIX
BUJIOB U (hOpM IpeICTaBICHUS;

® CaMOCTOSTEIbHO BBIOMpaTh ONTHUMANbHYIO (POpMY MpeacTaBieHus HHGPOPMALUU U
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH, JAMarpaMMaMu, HHON
rpaduKoil 1 X KOMOUHALIUSMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

e B X0l€ OOCYXKIeHHs Yy4eOHOro Mmarepuala, Pe3yJbTaToB J1a0OpaTOPHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HAaIleJICHHbIE Ha PellieHue 3a/1a4i U Moiep KaHue 0J1aroxenaTeIbHOCTH OOIIeHHUS,;

® CONOCTaBISATH CBOM CYXJIEHUS C CYXKICHUSIMH JPYyTrUX YYacTHHUKOB JHUAJOra,
OOHapy>KUBaTh Pa3InYMe U CXOJICTBO NO3ULIUH;

® BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
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nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DM3MUYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYATHLHOU PaOOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

INPUHUMATh LEJIM COBMECTHOW JIEATEIBHOCTH, OPraHW30BBIBaTh JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIA, 00CYKIaTh MPOIECCH U PEe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITNIOJHATh CBOKO 4YacTh PaOOTHI, JOCTUIas KavyeCTBEHHOTO pe3yibTaTra IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMHU YIICHAMH KOMAaH/IbI,
OIICHUBATh KA4YeCTBO CBOET0 BKJIaga B OOMMA TPOAYKT IO KPUTCPUSM,
CaMOCTOSITEIIEHO CPOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3amnus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nyeCKUX 3HAHMIA;

OpUEHTUPOBAThCA B PA3IMYHBIX NOAXOAAX MPUHATUS pElIeHUH (MHIMBUIYaIbHOE,
IPUHSTHUE PELLICHUS B TPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pELIeHUS (U3NYECKOM 3ajadd WM IUJIaHa
UCCIICIOBaHUs C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MIpe/jaraéMble BApUAHThI PELICHUM;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJbTaToOB JesTEIbHOCTH,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PHU3HUUECKOTO
UCCIIIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peUIeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO APYIOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenust B 7 Kjacce MpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

UCTIONIB30BaTh TIOHATHS: (HU3MUECKHE W XUMHYECKHE SIBICHHs, HaAOIIOICHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BelecTBa (TBEPIOE, JKHIKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJMHEHHOE),  TpPaeKTOpHs,
paBHOACHCTBYOIas cwia, Aedopmanus (ympyras, IUIaCTUYECKasi), HEBECOMOCTD,
cooOIarnmecs cocy bl

paznuyath siBreHus (1udQy3us, TEII0BOE IBUKEHHUE YacTUIl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, MHEpLUs, B3aUMOJEICTBHE Tell, paBHOBECHE
TBEPABIX Tl C 3aKPEIUIEHHOW OCBbIO BpalllCHMs, Iepejadya [aBJICHUsS TBEPIBIMU

15



TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(GEpHOE JaBJIeHUE, IJIaBaHUE Tell, IPEBPaLeHUs
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
pacrio3HaBaTh MPOSIBIICHHE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPYKAIOLEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPHI ABMKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMS Ha >KMBOM OpraHu3M, IJIaBaHHE DbIO,
pBIYary B TEJE YeIOBEKa, MPHU 3TOM IEPEBOIUTH NMPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3MUECKUX SBJICHUH;
OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYIrOCTH, CHJa TSDKECTH, BEC Tela, CWIa TPEHUs, JaBIICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHW4ecKas padorta,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QULUUEHT MO0Je3HOro AEeUCTBUS
MEXAaHU3MOB, KMHETUYECKasi W MOTEHLUAJIbHAsl 3HEPIUs), IpU ONHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U €AMHULIBI
(GU3NUECKUX BEIMYMH, HAXOTUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HMUECKYIO
BEIMYMHY C JPYTUMH BEJIUYMHAMM, CTPOUTH Tpa(UKH H3YYEHHBIX 3aBHCHUMOCTEH
(U3HMYECKUX BEINYHH,
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS M IPOLECCHI, HCIOJIb3Ys
IpaBUiIa CIOXKEHUs CUJ (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXAaHWYECKOM DJHEpruy, IpU OTOM JaBaTb CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;
OOBSICHATH (PU3UYECKUE SIBICHUS, MPOIECCHl W CBOMCTBA TEll, B TOM YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NPUYUHHO-
-CJI€/ICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C ONOpPOM Ha
1-2 wu3yueHHbIX cBoOiicTBa (U3MUYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;
pemarh pacu€THble 3agaud B 1—2 gAelcTBUS, MCNONb3ysd 3aKOHbI U (OPMYIIbI,
CBs3bIBaroIMe (U3MUYECKHE BEIMUYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUA 3aJlaud
3alMChIBaTh KPATKOE YCJIOBME, MOJCTABIATH (U3UYECKUE BEIWYMHBI B (OPMYJIBl U
IPOBOJUTH Pacy€Thl, HAXOAUTH CIPABOYHbBIC JAHHBIC, HEOOXOAUMBIE IJIS pEIICHUsS
3a/1a4, OL[CHUBATh PEATMCTUYHOCTh NOJy4YEeHHONU (PU3NUECKON BEIUYNHBI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TMOMOIIU (PUINYECKUX
METONOB, B OIHMCAaHUM HCCIENOBAHUS BBIACIATH IPOBEPSIEMOE IIPEAINIOIOKEHHE
(runotesy), pa3iIdyaTb U HWHTEPIPETHPOBATH IOJYUYEHHBIH pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIbITA, JIeaTh BBIBOJBI 110 €T0 PE3YJIbTaTaM;
IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten: (GopMynaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHs, CcOOUpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBI;
BBINOJIHAThH NPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, MaCcChl Tesla, 00bEMa, CHIIBI U
TEMIIepaTypbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJ]aHHOM a0CONIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM INIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JBWKEHUS TeEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaau
CONIPUKOCHOBEHHMSI TeJI, CHJIbl YNPYTOCTH OT YIJIMHECHMS NPYKUHBI, BBITAJIKABAIOIIEH
CHIIBI OT 00BbEMa TOTPYKEHHOHM 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
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HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, Ha KOTOPYIO HOTIPYKEHO Telo,
YCIOBHU TJIaBaHUS TN, YCIOBHHM paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIENIOBaHMs, COOMpaThb YCTAHOBKY M BBINOJHATH
U3MEpeHus, cienys MpeIoKeHHOMY IUIaHy, (PUKCHPOBATh pE3yJbTaThl MOIy4YCHHON
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUJEC NPEIJIOKEHHBIX TAaONMLl U TIpadUKOB,
JlenaTh BBIBOJBI 110 pe3ysIbTaTaM UCCIIEIOBAHMS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKHX BEIMYMH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CUila TPEHUs CKOJIBKEHHMs, [aBICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIAs Ha MOIPY)KEHHOE B KHUAKOCTb TeEJO,
KO3 PHUIMEHT TMOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
UHCTPYKLIMU: IIPU BBINOJIHEHUHN U3MEPEHUH cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYKCIIATH 3HAYCHUE UCKOMOU BEJIMYUHBIL;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyZI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABUKHBIN U
HEMO/BKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha HX OMNMCAaHUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, TUAPABIMYECKUNM IPEcC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCTONb3ysl 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTIOo
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHWA B TIOBCEAHEBHOW KHM3HHM I OOECIeUYeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOiicTBamu,
COXpaHEHMsI 370pOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TIIOBEACHHS B
OKpYXKarollleu cpee;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popmaiuu B MHTepHETe B COOTBETCTBUHM C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNA U ITYTEM CPaBHEHUS
pas3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WJIM MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 33/1aHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJa/IeTh NpUEMAMMU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAILUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro copepkaHusi, B TOM YHUCJIe MyOJINYHO JIeNaTh
KpaTKue COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM YyYeOHBIX HCCIIEeIOBaHU, IPU 3TOM
IPaMOTHO HWCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
CONPOBOXAATh BBICTYIJICHUE NIPE3CHTALNEH;

IIPYU BBIIIOJIHEHUHU Yy4YEOHBIX MPOEKTOB M MCCIEIOBAaHUM paclpenessTh 00S3aHHOCTH B
IPyIIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xonny oOyuenus B 8 kJjacce mpenMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHSTHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBA, KPUCTAUIMUYECKHE W aMopdHBIE Tena,
HACBIILICHHBI U HEHACBILIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSIA
SHEprus, TeIJIOBOW JABUTATENb, AJIEMEHTAPHBIN JIEKTPUUECKUHN 3apsij, JIEKTPUUECKOE
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110JIe, MPOBOJHUKU W JIUIIEKTPUKH, TOCTOSHHBIA JJIEKTPUYECKUH TOK, MarHUTHOE
HOJIE;

pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHUE U CXKaTHE, TEIUIoNepenada, TEMIoBOe
paBHOBECHE, CMauMBaHME, KalNWUIApHbIE SBICHUS, HCHApEeHUE, KOHJEHCaIus,
IUIaBJICHHE,  KpUcTaum3auus  (OTBepJeBaHME),  KHUIEHHE,  TeIulonepenaya
(TEenIonpoBOJHOCTh, KOHBEKLMS, W3JIyUYE€HHUE), DJIEKTpU3aLUs TeJl, B3aUMOJIECHCTBUE
3apsA70B, JEUCTBHSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBUE
MarHuToB, JAEWCTBHE MarHUTHOI'O IOJI1 HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKLMSA) 1O ONMCAHUI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (GU3NYECKUE SBIEHUS B IPUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUST B IPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OJIEKTPUYECTBO IKUBBIX OpPTaHHU3MOB,
MarHuTHOE Mosie 3eMid, Jpeld MOoIHCOoB, pOJib MArHUTHOTO MOJS JUISL KHU3HM Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, UCHOb3Ys (PU3NYECKHE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHeIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJICHUSA, YAEIbHAs TeIIoTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTENbHAS BJIAXXHOCTb BO31YXa, JIEKTPUYECKUU
3apsijl, CHJIa TOKA, JJIEKTPUYECKOE HAaMpsDHKEHUE, CONPOTUBICHUE IPOBOIHMKA,
yJlelIbHOE COIIPOTHUBIICHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKa), IPU
ONMMCAHWU MPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJb3YEMBIX BEIMYHH,
0003HaueHMs M eIUHHIbI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMU BEJIUYMHAMHU, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIMYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOEHMS BEIIECTBA,
OPUHIUI CYNEpNo3uIMH Moje (Ha KayecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsaa, 3akoH Oma ans ydacTka nenu, 3akoH Jxoynsa—J/IeHuma, 3akoH coxpaHeHHs
SHEPIuu, MPH 3TOM JAaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alHCHIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSACHATh (PU3MUECKHE MPOILIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2-3 JEWUCTBUSA, HCIOJIBb3YsS 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMKChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJIS pElICHUs 3aJaud,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JJIs €€ PEelIeHus], IPOBOJUTh Pacu&Thl U
CpaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO PELIUTh MPU IMOMOLIM (PUIUUECKUX
METOJIOB,  MCIIONb3ysd  ONUCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
IIPENIOJIOKEHNE, OLIEHWBATh MPAaBWJIBHOCTh MOPSAKAa MPOBEIACHUS HCCIEA0BaHUSA,
JIEJIaTh BBIBOJIBL,
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IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Ten (KamwuIspHbIE SIBJICHUS, 3aBUCHMMOCTBH JIaBJIGHHMsSI BO3JAyXa OT €ro o00béma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUS U HArpeBaHUsA IIPU U3JIy4YCHHUH OT LIBETa
U3y4yarouie (Morjomaroneil) MOBEpXHOCTH, CKOPOCTb HCIApPEHHUsT BOJBl  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJEKTpU3alMs Tel U
B3aMMOJICICTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX I10JIEH OCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATENs
IOCTOSIHHOTO TOKa): (hopMyIMpoBaTh IpOBEpSEMBbIE IPEINOJIOKEHHs, CcOoOUpaTh
YCTaHOBKY M3 MPEMJIOKEHHOIO 00O0pyJdOBaHMs, OINMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTh BHIBO/BI;
BBINOJIHATh NPsIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXKHOCTH BO3/1YyXa,
CHJIBI TOKA, HANpPSDKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IPUOOPOB U JIaTYMKOB
(Gu3nUecKux BEIMYUH, CPAaBHUBATh pPE3YylbTaThl H3MEPEHUM ¢ Y4€TOM 3aJaHHOM
a0COIOTHON MOTPEIIHOCTH;
IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IJIOIIAJU MOMEPEYHOI0 CEYEHUs U YAEJIBHOIO CONPOTHUBIICHUS BELECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBOIHUKE,
UCCJIEIOBAaHHUE T10CJIEI0BATEIbHOTO U MApajUIeIbHOTO COEJUHEHUM MPOBOJHUKOB):
IUITAHUPOBATh UCCIEe0BaHUE, cOOUPAaTh YCTAHOBKY M BBIIOJHATH U3MEPEHUs, Clenys
IPEJJIOKEHHOMY IIaHY, (PMKCUPOBATh PE3YJIbTAThl MOJIYYEHHON 3aBUCUMOCTU B BUJE
TaOJIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJbTaTaM HCCIIeI0BaHUS;
IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIEays
IPEJI0KEHHOW MHCTPYKIUH, U BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,
coOnrofaTh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;
XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK AIIEKTPUUYECKON
SHEpPruM, HIJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepBl), SJEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
IIOCTOSIHHOTO TOKA), HWCIOJIb3YS 3HaHUSA O CBOMCTBaX (U3MUECKUX SBJICHUH U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;
pacrio3HaBaTh NPOCThIE TEXHUUYECKHE YCTPOICTBA M H3MEPUTENbHbIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUIaTEIb BHYTPEHHEIO CTOPaHHUs, JIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI 3JIEKTPUUYECKUX LIeTel C MOCIeN0BaTebHbIM U MapauleIbHbIM COEIMHEHUEM
HIIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPHUECKUX IETeH;
OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW XM3HM s OOecredeHus
0€30MacCHOCTH MpH OOpaIleHud C NpUOOpaMU U TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpere;
OCYILIECTBIISATh MOMCK HH(pOpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE€ MMEIOIIMXCS 3HAHUH M NYTEM CpPaBHEHMS JOINOJIHUTEIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBIAETCS NPOTUBOPEYMBON MIM MOXKET OBITh
HEJIOCTOBEPHOM;
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UCTIOJIb30BaTh MPU BBITIOJIHEHUH y4eOHBIX 3aJJaHUN HAYyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpazoBaHus HHGoOpManUu U3
OJTHO 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUsS, B TOM YHUCIIEe
nyOlIMYHO  IPEICTaBISITh  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JeSITeIbHOCTH, MIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh U3YyYCHHbIM MOHATHHMHBIA amnmapat
Kypca (pHU3MKH, COPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

OpY BBIOJHEHUHM YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenesaTbe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMH 3aJadyaMi,
CIIEINTh 32 BBHIOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLIEHUBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  IPYINIbI,  BBICTPAUBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISSL TOTOBHOCTD Pa3peliaTh KOH(INKTHI.

K xonuy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

WCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalbHAas TOYKa, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHUYECKOTr0 JIBMKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TpEHHUE, IEHTPOCTPEMUTEIPHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Kd, IEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tela, paBHOBECHE,
MEXaHHYECKUE KOJICOaHWsI W  BOJHBI, 3BYK, HHQPPa3ByK H©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATBHO30PKOCTh, CIEKTPHl HCITyCKaHWS W TOTJIONICHHs, anb(da-, Oera- W ramma-
U3ITy4eHUs], U30TOIBI, SACpHAs YPHEPTEeTHKA,

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JIBI)KEHUE, CBOOOIHOE TMaJICHUE TEJI, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJECHCTBUE TeEJ, PEAaKTUBHOE JIBH)KCHHE,
KoJiebaTenbHOe JBMIKEHHE (3aTyXarollue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXEHUE 3ByKa, NPSIMOJMHEWHOE paclIpOCTPaHEHHUE,
OTpa)KE€HUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3IOKCHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWUYATOTO CIIEKTPa W3ITy4EHUS )
[0 OMHMCAHUIO MX XapaKTE€PHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOe (PU3HYECKOE SIBICHHE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBJIICHUM B OKpYKaroeM Mupe (B
TOM 4YHcie (U3NUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE JIBI)KEHHE KUBBIX OPTaHU3MOB, BOCTIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJHBI, ILyHAMH, 3XO, I[BE€Ta Te,
ONTHUYECKHUE SIBJICHUS B  TPHPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUY€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$OH, KOCMHYECKHE JIy4YH, pPaJHNOAKTUBHOE W3JIyUYe€HHWE NPHUPOIHBIX MHHEPAJIOB,
JEMCTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYUHBI (CPEeIHsIST ¥ MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YHIPYTOCTH,
Cuja TSDKECTH, YCKOpPEHHE CBOOOIHOTO MaJCHMsI, BEC Tella, UMITYJIbC Tea, UMITYJIbC
CHWJIBI, MEXaHUYeCcKasi padoTa U MOIHOCTh, MMOTCHIIMATIBHAS SHEPTUS TeJa, MOJTHITOTO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOM MPYKUHBI, KUHETHYeCKast
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SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KOJIeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEIOMIICHUS
cpezbl), MPU ONUCAaHUM IMPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCHOJIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI HEPIMU, 3aKOH BCEMHUPHOI'O TIATOTEHUS, NMPUHLUI CYNEPHO3ULUU CHII,
IPUHIUI OTHOCUTENbHOCTHU ['anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHbl OTPAKEHMsI M IPEIOMIIEHMSI CBETA, 3aKOHbl COXPAHEHHs 3apsal0BOr0 H
MaccoBOro 4YHcel MpU SACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3yuyeHHbIX CBOMCTBA (U3UYECKUX SABICHUM, (PUIUUECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3aja4uM (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONb3Ys
3aKOHBl M (DOpMysibl, CBsI3bIBarOLIME (PU3UYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allMChIBaTh KPaTKOE YCJIOBME, BBIABIATH HEAOCTAIOLIME WU
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIS pPELICHUs,
IPOBOAMTH pPAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOIO 3HAYCHUS
(bu3M4ecKoil BEITUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (DU3HUYECKHX
METOJIOB,  MCIIONb3ysd  ONUCAaHUE  MCCIENOBAaHUS,  BBIICISATH  MPOBEPSIEMOE
IpPENOoNI0KEeHNe, OICHWBAaTh IMPABWIBHOCTh TNOpPSJIKa IPOBEIACHUS HCCIEI0BaHUS,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IIPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKkOHAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuil Npy>KUHHOTO MAasTHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, NPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pa3JIoOKEHHE Oelloro cBeTa B CIEKTpP, U3YYEHHE CBOICTB H300pa)keHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsl MpeaMmera B coOMparouliei JMH3e,
HAOJIIO/IEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB M3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 000PYA0BaHMs, ONMCHIBATH X0 ONbITAa U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOJIBI;

MPOBOAMTHh NPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX H3MEPEHUH, Ompenesss cpeaHee
3HaYeHHe u3MepseMoi BeNUYMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOAMUTH HCCIIEIOBaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSAMBIX M3MEPEHMH (3aBUCUMOCTh IIyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM
JIBUKEHUM 0e3 HaualbHOW CKOpPOCTH, TMepuoja KojiedaHHM MaTeMaTHuecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBaTh pe3yabTaTbl IOJIYYEHHOW 3aBHCHMOCTH
¢bu3nyecKUX BETUYMH B BUAE TaOMUI U TpaduKOB, J1e1aTh BBIBOJBI MO pe3yJbTaTam
MCCIIE/IOBAHMSI;

IPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja IIPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOpEHHE CBOOOHOIO Na/ieHus,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHHUS, MeXaHHuecKkass pabora u
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MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh HU3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJIHATH
U3MEpEHMS, Cenysl NMPEeAJIOKEHHON MHCTPYKLIMH, BBIUUCISTH 3HAUEHUE BEJIMYUHBI U
AQHAIM3UPOBATh IOJyYEHHBIE pE3ylbTaThl C Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOuoaTh TpaBWJia TEXHUKH O€30MacHOCTH 1mpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTAHETapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu30BaTh MPUHIUIBI JCHCTBUS M3YYEHHBIX MPHOOPOB U TEXHHYECKUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, AJATYUKHU MOJIOKEHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OUYKH, TIEPUCKOII, OTOAImapaT, ONTUIESCKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, KaMmepa Bunbcona), HCIONB3ys 3HAHUA O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
IPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JJISl MOCTPOCHUSI M300paKEHUN B IJIOCKOM
3epKajie U coduparouieit TuH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUUECKOTO
UCTIOJIB30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHUus
0e30MacHOCTH TpU OOpalieHuH C OpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYXKarolliei cpene;

OCYILIECTBIIATh MOMCK HMH(OpManuu (¢uzndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsI TMOMCKOBBIA 3ampoc, HAaXOAUTh IYTU OIpEeAeIeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJAJIeTh MpUEMAMM KOHCIEKTHPOBAHMSA TEKCTa, NpeoOpazoBaHus HHGOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMAaLUU
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOT0 COAEp)KaHMs, MyOJIMYHO MpeCTaBIsATh
pe3yNbTaThl IPOEKTHON WIIM MCCIIEA0BAaTENbCKON AEATENbHOCTH, NPU 3TOM IPaMOTHO
UCIOJIb30BaTh HM3YYEHHBIM MOHATUHHBINA amnmapar u3y4yaemoro pasaena (U3uKd Hu
COTPOBOXKAATh BBICTYIUICHHE TMpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

JesiTeIbHOCTD YUMTEJISI C y4eTOM padoyeil NporpaMMbl BOCIIUTAHUS:

- TpOSIBJICHHWE HWHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHMCKON (M3MYECKOM HAayKW; HEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB,;

- TOTOBHOCTb K AaKTHBHOMY Yy4YacTHIO B OOCYKICHHMU OOIIECTBEHHO-3HAYMMBIX M ATUYECKHX IMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHHUEM TOCTUKEHUN (PU3UKY;

- OCO3HaHHME IICHHOCTH (PU3MUYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHWS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, Ba)kHEHIIEH
COCTaBIIAIOLIEH KYJIbTYpBI;

- OCO3HAaHME LIEHHOCTH 0e30IacHOro o0pa3a )KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MUPE, BAKHOCTHU MPaBUJl 0€30I1aCHOTO NOBEICHUS
Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AIEKTPUYECKUM U TETIJIOBBIM 000pYI0BaHUEM B IOMALIHUX YCIOBUSX;

- c(hOpMHPOBAHHOCTH HaBBIKA pe(ICKCHH, PU3HAHNE CBOETO MIPaBa Ha OMIMOKY M TaKOTO JKE MpaBa y IPYroro 4einoBeKa;

- AKTUBHOE y4acTue B PELICHUM NPAaKTUYECKHUX 3a1ad (B paMKax CEMbH, ILIKOJIbI, TOpOJa, Kpas) TEXHOJOTHYECKOH M COIMaIbHON
HaIpaBJICHHOCTH, TPEOYIONUX B TOM YKCIIE M (PU3HMUECKUX 3HAHUIA;

- HHTepec K MPAKTUYECKOMY HM3YyYEHHMIO Mpo¢eccuid, CBS3aHHBIX C (PU3HUKOM.

- OpHEHTalus Ha MpUMEHEHHe (U3NYECKUX 3HAHWU IS PeHIeHUs 3a7a4 B 00JIACTH OKPY)KAIOUIeH Cpe/bl, INIAHMPOBAHUS TOCTYIKOB H
OLICHKH MX BO3MOJKHBIX IIOCIIEACTBUN JUIsl OKPYXKAIOLIEH CPENbI;

- OCO3HaHHWE IIOOATBHOIO XapakTepa 3KOJOTMYECKHX MpoOJieM U MyTel UX peleHus.

- TIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIBHOCTD;

- noTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4HcClie POPMYIUPOBATH UJIE€U, MOHATHUS, TUIOTE3bl O (U3NYECKUX OOBEKTaxX U
ABJICHUSX;

- YCTaHOBJICHHE JIOBEPUTENIbHBIX OTHOIIEHUH MEXAY IEeJarorHyeckuM pabOTHUKOM M €ro OO0y4aroUIMMHCS, CIHOCOOCTBYIOLIMX
MO3UTUBHOMY BOCIIPHUSATHIO OOydarolIUMUCS TpeOOBaHMM M MPOCHO MENaroruueckoro pabOTHHMKA, NMPHUBJIEUEHUIO MX BHUMAHUS K
o0cyxaemMoii Ha ypoke HH(POpMAaIK, aKTUBU3AIMH UX ITI03HABATEIbHON JESITEIbHOCTH;

- noOyXaeHre OoOydJarolmuxcs COOJMI0JaTh Ha YpOKE OOIICNpPUHSITHIE HOPMBI TOBEIEHHUS, TpaBuja OOIIEHHS CO CTapIIUMU
(megaroruueckuMu pabOTHUKAMU) U CBEPCTHUKAMHU (00YJarOIUMHUCS ), TPUHIUIEI y4eOHOM JUCIUIUIMHBL U CAMOOPTaHU3alUH;

- IpUMEHEHHE Ha ypOoKe MHTEPAKTHBHBIX (pOopM paboThI ¢ 00yHAIOIIUMUCS: UHTEUIEKTYalbHBIX UIP, CTUMYIHPYIOUUX IT03HABATEIbHYIO
MOTHUBAIMIO 00YJarOIUXCs; TUAAKTUIECKOT0 TeaTpa, I/ie MOJyYeHHbIe Ha YPOKe 3HAHHsI OOBITPHIBAIOTCS B T€ATPAIbHBIX OCTAHOBKAX;
JMCKYCCHM, KOTOpbIE Jat0T 00y4YalOMIMMCSl BO3MOXHOCTh IIPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOIO JMAJIOTa; TPYNIOBOI paboThI
WK paboOTHI B Tapax, KOTOpPhIE yyaT 00ydaroMXCcsi KOMaHIHOM paboTe U B3aMMOAECHCTBHIO C JPYTUMH 00YUYaIOIIMMUCS;

- BKJIOYEHHE B YPOK WIPOBBIX MPOLEAYpP, KOTOPbIE IMOMOTalT MOJJAEepkKaTh MOTHUBALMIO OOYyJalOmUXCAd K IOJYYEeHHIO 3HAHUH,
HAJIQ)KMBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHMH B KJlacce, TOMOTAOT YCTAHOBJIEHHUIO J00poOXenaTelbHOH aTMOC(epsl BO
BpEMs YPOKa,
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UHUIMMPOBAHUE M TOJJEP’KKa HCCIIEAOBATENIbCKOM AEATEIbHOCTH OOy4YaloUIMXCsl B paMKax peanu3alud UMM WHIUBHyalbHBIX U
TPYINIIOBBIX UCCIEI0BATEIbCKUX MPOEKTOB, YTO AACT OOYYAIOMIMMCS BO3MOXXKHOCTH IMPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHUS
TEOPETUYECKON MPOOIEMbl, HABBIK T€HEPUPOBAHMS U OPOPMIICHHSI COOCTBEHHBIX MICH, HABBIK YBKUTEIHHOTO OTHOIICHHS K UY>KUM

uaesM, opOpMIICHHBIM B paboTax IpYrux MccienoBareield, HaBbIK MyOJIMYHOTO BBICTYIUICHHS TIEpe/ ayAUTOPUEH, apryMEeHTHPOBAHUS

1 OTCTanMBaHMS CBOCH TOUKHU 3pCHUH.

7 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpaMMsbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * HAYIa O TpHpOAe https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHCCIHE BETHAMHEL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 0,5
CTECTBEHHOHAYYHbI METOJ MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspnen 2. [IepBoHayabHbIE CBEACHUS O CTPOCHHH BelleCTBA
bu6mmoreka [JOK
2.1 1 0,5
CTpocHHe BetlecTsa ’ https://m.edso00.ru/7f416194
99 JIBr>KeHUE U B3aUMOJICMCTBUE YaCTHI] 5 bubmuorexa [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
b K
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 nomorexa IO

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

24


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Hroro no pazgeny )
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.2 Huepuis, macea, I10THOCTS o https://m.edsoo.ru/7f416194
bubmuorexa [JOK
33 (una. Bret o 10 https://m.edso00.ru/7f416194
Htoro no pazneny 23
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. llepenava naBieHust TBEPABIMU 4 bubmuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 3
Jlarerite XuAKocTA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
4.3 A 5
TMOC(EPHOE JaBICHNE https://m.edsoo0.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 9 bubnuotexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTB. DHeprus
bu6mmorexa [IOK
>1 Pabora i mowsocTs 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
52 Hlpoctere MexaHH3MEI > https://m.eds00.ru/7f416194
5.3 MexaHuueckast SHeprus 4 bubmorexa [JOK

https://m.edsoo0.ru/7f416194
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Hroro no pazgeny 12

PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 12
8 KUIACC
KounuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (mudpp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeruioBble siBieHUs
bu6mmoreka [JOK
1.1 7
CTpocHHe 1 CBOHCTEA BeleCTB 3 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 2 1
CTIOBBIC HPOECCH > > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
51 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tela 5 bubnuorexa [JOK
' Y X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.2 IT i 7 2 1
OCTOAFHBIN SHCKTPHHCCIHHI TOK 0 ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 7 1 1
3 ATHITHbIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DEKTPOMArHHTHAs HHAYKIHA > https://m.edsoo.ru/7f4181ce
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Hroro mo pazneny 37
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
9 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (mudpp )
NMpPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €ro 14 1 1 bubmuorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
N bubmuorexa [JOK
12 Bsanvonercrsne Tei 16 . 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. 1
13 3aKOHBI COXpAHEHHS 10 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannuyeckue KoJ1e0aAHUS U BOJTHBI
bubmuorexa [JOK
2.1 M 7 1
CXAHMICCKHE KONeOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M ) 1
CXAHMICCKHE BOTHBI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
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Paznen 3. 3J'[eKTp0MaFHI/ITHOC moJie 1 3JICKTPOMATrHUTHBIC BOJIHBI

DJIEKTPOMArHuTHOE MOJE U bubnnoreka [HOK
3.1 5
ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 5
Pasznen 4. CBeToBbIC ABJICHUSA
bu6mmoreka [IOK
4.1 4
3aKOHBI PACNIPOCTPAHCHNT CBETA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ OITHYECKHE TIPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P
3 asNiokeHue 0eoro CBeTa B CIIEKTP 6 httos://m.edsoo.ru/7f41a4a6
Htoro no paznemny 16
Pa3znen 5. KBanToBble sIBJIEHUA
51 Hcnyckanue u orjIonieHue ¢cBeTa aTOMOM 1 Bubmorexa ITOK
' Y m https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2
> Crpoenne aTomHoro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuuu 10 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpeHme n 0000IIEHNE CONEePKAHUS 9 bu6mmorexa [IOK
' Kypca (pusuku 3a 7-9 kiacc https://m.edso0.ru/7f41a4a6
Hroro mo pazneny 9
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Jlutreparypa

denepanbHas padouas nmporpamma. dusuka A 7-9 kimacco. ba3zoBblil ypoBeHb.

UYepnukosa, Onbera Anekceesna. UY-49 dusuka : 7-if kinacc : 6a30BbIi ypoBEHb: MeToIM4ecKoe mocooue k yueonuky M. M. Ileppimkuna, A. U.
NBanoBa / O. A. YUepnukosa, C. H. I'manenxosa, B. B. Kynpssues. — 3-e uzn., nepepad. — Mocksa : [Ipocsemenue, 2023.

. M. Ilepoiukun, A. . BanoB. ®usuka. YueOnuk.7 kinacc. Mocksa «IIpocsemenue», 2023.

N. M. Ilepbimikun, A. W. IBanoB. ®usnka. YueOHuk.8 kimacc. Mocksa «IIpocsemnienue», 2023.

. M. Ilepsiukun, A. . BanoB. ®usuka. Yuebnuk.9 kimacc. Mocksa «IIpocsemenue», 2023.
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