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IHHOACHUTEJIBHAA 3AIIMCKA

IIporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs COCTaBJIE€HA HA OCHOBE
IOJIOKEHUH W TpeOoBaHMM K pe3yiabTaraM OCBOEHHMs Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBarensHOU mporpaMMmel, mpeacraBieHHbIXx B PI'OC 000, a Takxke ¢ yuérom denepanbHOI
paboueii mporpammsl BocrinTanus U KoHuenmuu npenogaBanus yueOHoro npenmera «Pu3nkay.

CopneprkaHue nporpaMMsl 1o (pU3KMKe HampaBIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYyYaroIUXcsd U OpraHM3alUI0 M3yueHHs] (U3UKU Ha JEATeIbHOCTHOW OCHOBE. B
nporpaMMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO TpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO Kk mMIaHUPYEMBIM JIMYHOCTHBIM W METAlpeJAMETHBIM pe3yJbTaTaM
00y4eHHUs, a TaKXKe MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeneleHue ydyeOHOro marepuaija o rojam
oOydyenus (mo KiaccaM), IMpeylaraeT MPUMEPHYIO IIOCIEJOBATEIbHOCTh H3YUEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEJAMETHOIO COJEpKaHUSA U y4ETe BO3PACTHBIX OCOOCHHOCTEH
00y4aroIuXxcs.

[Iporpamma o ¢usuke papaboTaHa ¢ HETbI0 OKA3aHUS METOIMYECKON TTOMOIIH YYUTEIIO B
co3JlaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

®duszuka SBISETCd CUCTEMOOOPA3YIOLUM JUIsl €CTECTBEHHO-HAYUYHbIX YUYEOHBIX MHPEIMETOB,
IIOCKOJIbKY (PM3UYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U SBJICHUM, M3y4aeMbIX XUMMEH,
Ouosiorueit, acTpoHoMHerd U (Qu3MuUecKoi reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTHHY MHpa, NPEIOCTaBIseT Hauboyiee sCHBIE O0paslbl NPUMEHEHUS HAaydyHOTO METo/a
MIO3HAHUS, TO €CTh CIIOCO0A MOIY4YEHUS JOCTOBEPHBIX 3HAHUNU O MHpE.

OnHa U3 rIaBHBIX 3ajad (PU3MYECKOro OOpa3oBaHMs B CTPYKType oOLiero odpa3zoBaHUs
COCTOUT B (DOPMUPOBAHMM E€CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W MHTEpeca K HayKe Yy
00yJaronmxcs.

N3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MPEAIOJaraeT OBJAJACHHE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIMMH €CTECTBEHHO-HAY4YHYIO TPAMOTHOCTD!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEPHPETUPOBATh JAHHBIE M HCIOJIb30BAaTh HAay4YHbIE J0Ka3aTeJIbCTBA JUIS
MIOJIy4€HUs BHIBOJIOB.

Ienn wu3ydyeHuss (QU3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMs OIpEIesieHbl B
Konnenuuun npenogaBanus yueOHoro mnpenmera «®Pusnka» B 00pa30BaTENIbHBIX OpPraHU3AIMIX
Poccuiickoit @enepanuy, peaqu3ylOIIMX OCHOBHBIE 00II€00pa3oBaTeibHbIE MPOTPaAMMBI,
yTBepkIEHHOW pemieHueM Komtermn MunncrepcTBa mpocsemenus Pocculickorn ®enepanuun
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-4BH).

Hean nzyyenus pU3NKu:

e npuoOpeTeHHe UHTEpeca U CTPEMIICHHUSI 00YJaOUINXCsl K HAYYHOMY U3YyYEHHUIO IPUPOIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® Dpa3BUTHE MPEJCTABICHUH O HAyyHOM MeETOJe TMO3HaHUsA M  (QopMHUpOBaHUE

HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;
e (opMHUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3Y4YEHUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (opmupoBaHue MpeAcCTaBICHUN O pONU (U3UKHU I PA3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymell npodeccunoHaTbHON
NesITeNIbHOCTH, CBA3aHHOW C (PM3MKOM, MOJATrOTOBKA K JajbHEHIIeMy OOyYeHHUIO B 3TOM
HaIpaBIICHUU.

JlocTIKeHne STUX IeJed mporpaMMbel 1Mo (u3MKe Ha YpPOBHE OCHOBHOIO OOIIETO

o0pa3oBaHMs 00CCIIEUNBACTCS PEIICHHEM CICIYIONINX 3a1a4:

e npuoOpeTeHre 3HAHUH O TUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHUYECKUX, TETIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e 1puoOpeTeHre YMEHUN ONUCHIBATH U OOBACHATH (PU3HUECKUE SBICHHS C UCTIOIb30BAHUEM
MOJIYYE€HHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHUS MPOCTEUIINX pPAaCYETHBIX 3a7ad C HCIOJIb30BAHUEM
(bu3nyecKux Mojeel, TBOPUECKUX U MPAaKTHUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHUU HAONIOJATh MPUPOIHBIC SIBICHUS U BBIIOJIHATH ONBITHI, Ja0OpaTOpHbIE
paboThl M DKCHEPUMEHTANbHBIE HCCIEIOBAHHUS C HCIOJIb30BAHUEM H3MEPUTEIbHBIX
puOOpoB;

e ocBocHHE MNPUEMOB paboThl ¢ uHPOpManuedn (U3HUECKOTO COJEpKAHMS, BKIHOYAs
MHPOPMALIMI0O O COBPEMEHHBIX JIOCTWKCHUSAX (U3MKH, aHaIu3 H KPUTUYECKOE
OLIEHUBaHHE MHPOPMALINH;

® 3HAKOMCTBO €O cepamMu MPO(HEeCCHOHATHLHOU NIEATSIBHOCTH, CBSI3aHHBIMU C (DU3WKOW, U
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSX (PH3NUECKON HAYKH.

Ha usydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO 00IIEero oOpazoBaHUs
orBoauTcs 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B HezeN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Ipennaraemslii B nmporpamme no Gu3uke nepedeHb 1ad0paTOPHBIX PabOT U OMBITOB HOCHUT
pEKOMEHIaTeNbHBIN XapaKTep, yUUTENb JeIaeT BEIOOp MPOBEIeHUS Ta0OPATOPHBIX padOT U OTBITOB
C yuéTOM MHAMBUIYAIBHBIX OCOOCHHOCTEW 00YYaIOIIUXCsl, CIIUCKA IKCIIEPUMEHTAIBHBIX 3aJJaHUH,
MpeJiaraeMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO dK3aMeHa 1o (pu3uke.

COILEPKAHUE OBYYEHUSA

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoze. SIBieHus npupoipl. OU3NYECKUE SIBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckue BenuuuHbl. HM3mepenne ¢usnmueckux BenuuuH. dusnueckue npuOOPHI.
[TorpemnocTs n3MepeHnid. MexayHapoIHasi CUCTEMA €IHHMII.

Kak ¢u3uka um Jgpyrue ecTecTBEHHbE HAayKH H3ydaroT Mpupony. EcTecTBeHHO-HayudHBIN
METOJ TO3HaHWA: HAONIO/eHHe, TOCTAHOBKA HAyYHOIO BOIPOCA, BBIIBWKEHHE THUIOTE3,
AKCIIEPUMEHT I10 NPOBEPKE TUIoTe3, 00bsICHEHHE HaOI0gaeMoro spieHus. Onucanue Gu3nueckux
SIBJIEHUH C IIOMOIILIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuuecKkue, TEIIOBbIE, HIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHHUS.

2. O®usnveckre MPUOOPHI W TPOIEAypa TPSMBIX H3MEPEHHH aHAIOTOBHIM M HU(POBHIM

pudopom.



Jlabopamopuusie pabomot u onvimel.

Omnpenesnenue EeHbI JeICHUs KAl U3MEPUTEIBHOTO MpHoopa.

N3mepenue paccTosHUMN.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenre pa3MepoB MaJIbIX TE.

W3mepenue TtemmepaTypbl IOpU IOMOIIM SKUIKOCTHOIO TEpMOMETpa M JaT4yMKa
TEMIEPATypHI.

arwpnE

6. IlpoBeneHue wuccieqoBaHUS IO NPOBEPKE THUIIOTE3bl: MNAIBHOCTh MOJNETAa IIAPUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIIE BHICOTA MTyCKa.

Paznen 2. [lepBoHayaibHbIe CBeeHNs 0 CTPOCHNH BelleCTBA.

CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrkenne wyactul BeniecTBa. CBs3b CKOPOCTH JABWKEHUS YacTHL] C TEMIIEPATypOu.
bpoynoBckoe nBmxkenue, auddy3us. B3aumomeHcTBHE YACTHI] BEIIECTBA: MPUTKCHHE U
OTTAJIKUBAHUE.

ArperaTtHble  COCTOSIHUA ~ BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTauIMYeCcKuX) Tel. B3auMocBsI3p MeEXIy CBOWCTBAaMU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpavyuu.

1. HaGmromenue OpOyHOBCKOTO ABFKEHHSL.

2. HabGmrogenue nuddysuu.

3. HaOmrogenue siBneHHH, OOBACHSIOUUXCS MPUTSHKEHUEM WU OTTAJIKHUBAHHEM YaCTHUIL

BELIECTBA.

Jlabopamopuvie pabomul u onsimol.

1. Omnenka nuamMerpa aToMa METOJIOM PsJIOB (C MCIoJIb30BaHUEM (hoTorpaduii).

2. OmbIThI 110 HAOIIOACHUIO TEIIJIOBOTO PACHIUPEHUS T'a30B.

3. OmbITHI 10 OOHAPYKEHUIO JCHCTBUS CHIT MOJICKYJIIPHOTO MTPUTSKECHUS.

Paznen 3. /IBuskenune u B3auMojieiicTBue TeJl.

Mexanuueckoe BHxeHue. PaBHoMepHOe U HepaBHOMepHOe JBHkeHHe. CkopocTh. Cpeansis
CKOPOCTb IPY HEPABHOMEPHOM JIBUKEHUU. Pacuér myTu U BpeMeHH JIBH>KEHHUSI.

SBnenune wuHepuuu. 3aKOH WHepIUHU. B3aumoneicTBue Ten Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH JHBIDKCHHS Tel. Macca kak mepa uHepTHOCTH Tena. IlnotHocTs BemectBa. CBS3b
TJIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BEIIECTBA.

Cuiia Kak XxapakTepUCTUKa B3auMoJencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOIIBIO TMHAMOMETpA. SIBlIeHUE TATOTEHHS U ciia TsokecTd. Cuila TSKECTH Ha JAPYTUx
wiaHerax. Bec Tema. Heecomocth. CroxeHHE CHII, HalpaBICHHBIX 10 OJHON MpPSIMOH.
PaBHognelicTByromas cuin. Cuna TpeHus. TpeHue CKoiabXKeHUs: U TpeHHue Nmokos. TpeHue B mpupoae
U TEXHUKE.

Hemoncmpayuu.

Hal6mronenne MexaHun4ecKoro JBMKEHUS Tea.

N3mepenne ckopocTu NPsIMOJIMHEUHOTO JIBUYKEHUS.
HaGmtoienue sSBJICHUS] HHEPIIHH.

HalGmronenne nsMeHeHus: CKOpOCTH TTPU B3aMMOICHCTBHUH TEJT.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEN.

ok wnE

Cnoxenue CHJI, HAIIPAaBJICHHBIX I10 OJTHOM HpﬂMOfI.



Jlabopamopuusie pabomot u onvimel.

1.

OmnpeneneHne CKOPOCTH PABHOMEPHOIO JBMKEHMS (IIApUKa B KMIKOCTH, MOJEIHU
AJIEKTPUUYECKOTO aBTOMOOWMIISA U TaK JaJiee).

Omnpenenenue cpeAHell CKOPOCTH CKOJBKEHHUS OpycKa WM IIAapUKa IO HAKJIOHHOU
IJIOCKOCTH.

Omnpezenenue IOTHOCTU TBEPAOIO TENA.

OmnbITH, EMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsokeHHs (aedopManuu) HpyKUHBI OT
IIPUIIOKEHHOM CHIIBI.

OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHMJIbI TPEHUS CKOJBXEHHUS OT Beca Tesla U
XapaKTepa CONPUKACAIOIIUXCS TIOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

JlaBnenue. CriocoObl YMEHBIIICHUS W YBEIWYCHUs JaBieHus. [laBneHue raza. 3aBUCHMOCTh
JaBJeHUs ra3a oT o0bEma, Temneparypsl. [lepegava naBneHus TBEPABIMU TEIaMH, KUJIKOCTSIMH U
razamu. 3akoH Ilackang. IlHeBMaTHueckune MaIlIMHBL. 3aBUCHUMOCTL JaBJIEHHUST JKHUIKOCTH OT
riyounsl. ['uapocratudeckuii mapagokc. CooOmiarommuecs cocyabl. [ uapaBIudeckine MeXaHNu3MBbI.

ATtmocdepa 3emnu u arMmocdepHoe naBieHue. [IpuuMHBI CyliecTBOBaHUS BO3YIIHOM
obonoukn 3emnu. OmbiT Toppuuennu. M3mepenue arMocepHOro [aBieHHS. 3aBHUCHUMOCTh
aTMoc(hepHOro IaBlIeHUsS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s usmepenus arMocpepHOro
JTaBJICHUS.

JlelicTBHE JXKMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNo. BrITankuparomias (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornnaBanue.

Hemoncmpayuu.

ok wnE

o N

3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenada naBineHus )KUIKOCTHIO U Fa30M.

Coobmatrommuecs: cocypl.

I'mppaBnuueckuii mpecc.

[IposiBnenue nelicTBus aTMOC(EpHOTO JaBICHHUS.

3aBUCUMOCTD BBITAJIKHBAIOLIEH CUJIBI OT 00BbEMa MOTPYKEHHON YacTH Teja U MIIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLLEH CUJIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue miaBaHus TeN: IUIABAaHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOLIEHUS
IIJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopnsie pabomol u onvimol.

1.

HccnenoBanue 3aBHCHMOCTH Beca Telda B BOJE OT 00bEMa MOTPYKEHHOW B KHUJIKOCTb
4acTH Tea.

OmnpeneneHre BBITAIKUBAIOMIEH CHIIBI, JEHCTBYIOIIEH Ha TeENo, MOTPYXKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUIIBI, IEUCTBYIOIIEH Ha TEJIO B KUIKOCTH,
OT MaccChI Tea.

OnBITBL, TEMOHCTPUPYIOIIHE 3aBHCHUMOCTh BBITAIKMUBAIOIIEH CHIIBIL, JEWCTBYIOIIECH Ha
TEJO B XHUJAKOCTH, OT 00b&Ma MOTPYKEHHOM B )KMIKOCTh YaCTH TeJa M OT IUIOTHOCTH
KUIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM U OIpPEIEICHHE €€
rpy30N0ABbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEPrus.



Mexannyeckas padora. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pbIuar, OJ0K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHs phIuara.
[TpumeHeHMe paBUiIa paBHOBECHS pblyara K 0J10Ky. «3o0i0Toe npaBuio» Mexanuku. KITJ[ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas v noreHuuanbHas sHeprusi. [IpeBpainenue oxHoro
BHJIa MEXAHUYECKON PHEPTUHU B JIPYroi. 3aKOH COXPAaHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie pabomot u onvimel.

1. OmpeneneHue paOGOTBl CWJIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHUM Tella 110

TOPU30HTAILHON IIOBEPXHOCTH.

2. HccnenoBaHue ycIOBHI paBHOBECHS phluara.

3. Hsmepenne KIIJI HaKIOHHOM MJIOCKOCTH.

4. HW3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOM SHEPTUU.

8 KUIACC

Pa3znea 1. TemsioBbie ABJICHUS.

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca u
pa3Mepbl  aroMOB M MOJeKyd. OmnbITel, TNOATBEPKIAAIOLIME  OCHOBHBIE  MOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSHUHN BemiecTBa. Kpucrammndeckue u
amop¢usie Tena. OObsCHEHHE CBOICTB Ia30B, KUIKOCTEH M TBEPIBIX TEJ HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO--KUHETUYECKOH Teopur. (CMayuBaHWE€ W KaNWULIPHBIE SBIEHUA. TeIioBoe
pacIIUpPEHUE U CKATHUE.

Temneparypa. CBsizb TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBWXKEHUSI YACTHII.
Buytpennss sHeprusi. CiocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: TeIionepeaaya U CoOBEpIIeHHE
paboTel. Buasl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Ty4YEeHHUE.

KonmuuecTBo TemmoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. TemIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIJIoBoro OanaHca. IlmaBieHne W OTBepAECBaHUE KPHUCTALITUYECKUX
BEIIECTB. YAenbHas TeruioTa IMiaBneHusa. [lapooOpasoBanue u KoHAeHcanus. VcmapeHue.
Kunenue. VYnaenbHas Teminora mnapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEpaTyphl KHUIIEHUS OT
aTMOC(EpHOTO TaBJICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus TOIIMBa. Y IeibHas TEIJI0Ta CTOPAHUS.

[Mpunmuner  pabGotel  TemnoBbix apurateneid KIIJ[ TemmoBoro nBuratens. TemmoBsie
JIBUTATEININ U 3aINATA OKPYKAIOIIEH CPEBI.

3aK0oH COXpaHEHUs U MPEBPAICHHS YPHEPTUHU B TEIJIOBBIX IIPOIIECCax.

Hemoncmpayuu.

Habmtonenne 6poyHOBCKOTO IBUYKEHUSI.

Ha6mronenue quddysun.

HalGmronenue siBneHnii CMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHUH.

Habmroienne TemmoBoro pacimupeHus Ted.

W3meHeHue qaBiieHus ra3a Mpyu U3MEHEHUH 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTyphl.

Bunael Terionepenayn.

OxnaxeHre Ipy COBEpPIICHHH PabOTHI.

NN PE



9. HarpeBanue npu coBepiieHUH pabOThl BHEITHUMH CHJIAMH.
10. CpaBHeHue TEMIIOEMKOCTEH pa3IMYHBIX BELIECTB.
11. HaGmroieHre KUTMEHUsI.
12. HaGmroieHre nmocTosSHCTBA TEMIIEPATyphl IPU IJIaBICHUU.
13. Mozeny TEIIOBhIX IBUTATEIEH.
Jlabopamopuvie pabomul u onvimel.
OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOW COJIM WIIM caxapa.
OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHUS] Ta30B, )KUKOCTEH U TBEPABIX TEIl.
Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.
OmnbITH, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTH [aBJIEHUS BO3JIyXa OT ero o0béma u
HarpeBaHus WIH OXJIAXKICHUS.
6. IlpoBepka rumoTe3bl JHMHEHMHON 3aBUCMMOCTH JUIMHBI CTOJOMKAa KUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. Habmogenue M3MEHEHUS BHYTPEHHEH SHEpruM Tejla B pe3yibTaTe TEIUIoNepenadyd U

paboThl BHELTHUX CHUIL.

8. HccnenoBaHue siBJICHHS TEIJIO0OMEHA MTPH CMEUIMBAHUH XOJIOJAHOMN U TOpsSYEi BOBI.

9. Omnpeznenenue KOIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOH MPHU TEIII00OMEHE ¢ HarpeThiM

METAJUIMYECKUM IIMIIHHAPOM.

10. Onpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCIapeHUs.

12. OnpeneneHne OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI IJIABJICHUS JIbA.

Pazgen 2. DiaekTpuyeckue 4 MATHUTHBIE SIBJIEHHUS.

OnexTpuszanus Ten. JIBa poga 3MeKTpUUECKHUX 3apsaaoB. BzaumonelicTBue 3apsyKeHHBIX Tel.
3akon KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJEUCTBUS 3apsSHKEHHBIX TEN OT BEIUYMHBI 3apsiioB U
PaCCTOSIHUSL MEXKIY TeIIaMH).

Onexkrpudeckoe moje. Hampspk€HHOCTH 3ieKTpudeckoro mois. [IpuHIMN cynepro3uum
JIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DIeMEeHTapHbIN dlieKTpuueckuii 3apsa. CTpoeHue aToMma.
[TpoBOTHUKY M JUAIEKTPUKHU. 3aKOH COXPAaHEHHS DIIEKTPHUYECKOTO 3apsijia.

DNEeKTPUYECKU TOK. YCIOBHS CYHIECTBOBAaHHS OJEKTPHUECKOTO TOKa. VICTOYHHMKH
MOCTOSIHHOTO TOKa. JIeHCTBHUSA 5SIEKTPUYECKOro TOKa (TEloBO€, XHMHUYECKOE, MarHuTHOE).
DNEeKTPUUECKUH TOK B )KUAKOCTSX U razax.

Onextpuueckas uenb. Cuna TOKa. DOnekTpudeckoe HampspkeHue. ComnpoTHBIEHHE
MPOBOAHMKA. YJENbHOE CONpOTHUBIEHUE BemecTBa. 3akoH Owma Ui yyacTKa  LIEMH.
[TocnenoBarenbHOE U MapaliebHOE COEAMHEHUE TPOBOIHUKOB.

PaboTa 1 MOIIHOCTb 3yIeKTpHUecKoro Toka. 3akoH Jpxoymns—JleHna. DnekTpudyeckue Henu u
MOTPEOUTENN YICKTPUIECKOM dHEprun B ObITY. KOopoTKoe 3aMbIkaHme.

[TocrosuHble MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX MAarHuTOB. MAarHMTHOE TOJIE.
MarnuTHOe nosie 3eMiId M ero 3HaueHue Juid Ku3HU Ha 3emuie. OnblT Dpcrena. MarHuTHoe mose
AJIEKTPUUECKOTO TOKa. [IpruMeHeHre 3JeKTpOMAarHuToB B TEXHUKE. J[efiCTBHE MAarHUTHOTO MOJIS HA
MIPOBOJTHUK C TOKOM. DJIEKTPOJBHUTATENb IOCTOSTHHOTO TOKa. VCcIIonbp30Banme 2IeKTpoIBUTaTENeH B
TEXHUYECKHX YCTPOWCTBAX M HA TPAHCIIOPTE.
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OnbiTel  @apanes. SBieHwe  anekTpoMarHUTHOW — wHAYKuuMH. [lpaBuno  Jlenna.
Onekrporerepatop. CrmocoObl TMONYYEHHUs OJICKTPUUECKON JHEPruH. DIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUH.

Jemoncmpayuu.

CoNarLODdPE

MNONNNRNNNNRPR R RRRRRPR R R
B WNRPOOWOM~NOUNWDNIEREO

DJeKTpu3anus Tell.

JIBa pona 3JIeKTpUUYECKUX 3aps/I0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEL.
YCTpOUCTBO U JIEHCTBUE IEKTPOCKOIIA.

DJIeKTpOoCTaTUYECKask MHIYKIIHS.

3aKOH COXPaHEHHMS AIEKTPUUECKUX 3aps/IOB.

[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JJUHHAM 3JIEKTPUUYECKOTO TOJISL.

HcTOUHUKH TOCTOSTHHOT'O TOKA.

JleficTBUSA SIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUN TOK B )KUJKOCTH.

. ["'a30BBbIi1 pazpsm.

. U3mepenue cuiibl Toka aMIepMETPOM.

. U3mepenue 31eKTpuyecKOoro HarpsKeHUs BOJIbTMETPOM.

. Peoctat u marazuH conpOoTUBIICHUN.

. BzaumopeicTBre NOCTOSIHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3JICJICHHS TIOJIFOCOB MArHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHO€ noJjie ToKa. JJIeKTPOMAarHuT.

. [lelicTBME€ MAarHUTHOTO MOJIS1 HA POBOJIHUK C TOKOM.

. DIIEKTPOJABUTATENb OCTOSHHOTO TOKA.

. UccnepoBanue siBIeHUS 3J1€KTPOMAarHUTHOM MHIYKIUU.

. OnbrTer @apapest.

. 3aBUCHMOCTD HaIpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.

25.

9J'IeKTp0F CHECPATOP MOCTOAHHOT'O TOKA.

Jlabopamopuvie padomol u onvimel.

ok wnE

9.

10.
11.

OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH T MHAYKIMEH U IPH CONPUKOCHOBEHUH.
WccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO MOJI HA TIPOBOJIHUKH U JUDJIEKTPUKH.

C6opka 1 mpoBepka pabOThl ANEKTPUUECKON LEMHU MOCTOSHHOTO TOKA.

W3mepeHue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HalpsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYILETO YEpE3 PE3UCTOp, OT CONPOTUBICHUS
pe3UCTOpa U HANIPSKEHUSI HAa PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO CONPOTUBIICHUS IPOBOJIHUKA
OT €ro JJIMHBI, IJIOLIa/Id OTIEPEYHOT0 CEUEHHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOKEHUS HANPSDKEHUHM MPU MOCIEI0BAaTEIbHOM COEIMHEHUHU JIBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia AJis CUIIBI TOKA MIPH MMAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
Onpenenenre pabOThHI IEKTPUUECKOT0 TOKA, UIYIIETO YEpPe3 PE3UCTOP.

OnpeneneHre MOIHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOpE.



12. UccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, MIIYILETO Yepe3 JaMIOUKy, OT HampsOKEeHUs Ha
HEW.

13. Onpenenenue KIIJI narpeBarens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. UsyyeHre MarHUTHOTO TIOJS IMIOCTOSHHBIX MAarHUTOB TMPU UX OOBEIUHEHUU U

pa3leIeHuN.

16. MccnenoBanue ASWCTBUS SJEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnpIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSL KaTyIIKH C TOKOM M

MarHuTa OT CHJIbl TOKa W HAIPABJICHUs TOKA B KATYIIKE.

18. N3yuenHwue neiCTBUS MATHUTHOTO TTOJISI HA TIPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue padoThl SJICKTPOABUTaTEIL.

20. Usmepenne KIIJ anekTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnbITEl MO HCCEIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOM WHAYKLUWHU: HCCIeI0BaHUE

W3MEHEHUHN 3HAUCHUS U HANPABJIECHUS UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznea 1. Mexannueckue siBJICHUS.

Mexanuueckoe nBwxeHHe. MarepuanbHas Touka. Cucrema oTcu€ra. OTHOCUTENBHOCTH
MEXaHMYECKOro  JBWXKEHUsA. PaBHOMepHOe mpsMOJMHENHHOEe JBHXKeHHe. HepaBHoOMepHOe
npsMosinHeitHoe nBwkeHue. CpenHsis W MrHOBEHHAash CKOPOCTh Tejla MpPU HEPaBHOMEPHOM
JBIKEHUH.

Yckopenue. PaBHOyckopeHHOe mpsimoniuHeiiHoe aBrkeHue. CBoOoaHoe mageHue. OMbIThI
lanunes.

PaBHOMEpHOE ABWKEHHE IO OKpYXHOCTH. llepmom m yactora oOpamienus. JIuaeliHas u
yriaoBasi ckopocTu. LleHTpocTpeMuTenbHOE YCKOpEHNUE.

IlepBoiii 3akon HproTona. Bropoi 3akoH Hetotona. Tperuit 3akoH HerortoHa. [IpuHiumn
CYTNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Ciiia TPEHUS CKOJIBKEHHUsI, CHJIa TPEHHSI TTOKOS,
JIPYTUE BUIBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHHE CBOOOJHOTO TMaJCHHUS.
JIBrxenue raneT Bokpyr Connua. [lepBas kocMuueckas ckopocTb. HeBecOMOCTh U eperpy3KH.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tela ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3MeHenne umnynbca. MMmynbc cuibl. 3aKOH COXpPAaHEHUS HMMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanuyeckas paboTra W MOIIHOCTh. PaboTa cun TspkecT, ympyroct, TpeHus. CBs3b
sHepruu u padoTel. lloTeHnmanbHass SHEpPrusi Tejia, MOJHSATOTO HAJ TOBEPXHOCTHIO 3EMIIH.
[loTrenuumanpHas sHeprust cxaroud npyxuHbl. Kunetumdeckas sHeprus. Teopema 0 KMHETHUECKOMH
SHEPTruu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HaGmroneHrne MEXaHUYECKOTO IBU)KEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

2. CpaBHEeHHE MyTeH W TPACKTOPUN JBMIKEHHS OJHOTO M TOTO K€ Tella OTHOCHUTEIHHO

Pa3HbIX TeJl OTCUETA.

3. H3MmepeHHe CKOPOCTH M YCKOPEHUS MPSIMOJTMHEHHOTO JBUKCHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.
5. HabGnrogenue qBUKEHHs TeJa MO OKPYKHOCTH.

B



Habnroienne MexaHuyeckux SIBICHUH, MPOUCXOAAIIUX B cucreMe oTcuéra «Temexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JBMKCHUU OTHOCUTEIILHO KaOMHeTa (DU3HKH.
3aBHUCHUMOCTbh YCKOPEHHUS Tella OT MacChl Tejla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Habuonenue paBeHcTBa CUIT TPU B3aUMOICHCTBUU Tell.

N3menenune Beca Tena Ipu YCKOPEHHOM JIBM)KEHHH.

. Ilepenada nmmysnbca Ipu B3aMMOJEHCTBUU TEIL.

. IIpeoOpa3oBanus SHEPTUH MTPHU B3AUMOJICHCTBHUH Tell.

. CoxpaHeHue UMITyJIbca IIPU HEYNIPYTOM B3aUMOJIECHCTBUH.

. CoxpaHeHue UMITyJIbCca IpU aOCOJIFOTHO YIIPYrOM B3aUMOJCHCTBUU.

. HabGnronenue peakTHBHOTO JIBUKEHUSI.

. CoxpaHeHnue MEXaHU4YECKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

. CoxpaHeHue MEXaHU4YECKOW YHEPIUH NP IBWKEHUU TeJla 110 IEHCTBUEM TIPYKUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

©

10.

11.

KonctpyupoBanue TpakTa [Uisi pa3roHa W JaJdbHEUIIEr0 pPaBHOMEPHOIO JIBHIKCHHUS
[IAPUKA UITH TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHA Opycka WM JBUKCHHS IIapHKa [0
HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHue YCKOPEHHsI Tejla MPU PABHOYCKOPCHHOM JBMDKEHHHM I10 HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBHKEHUH 0€3
HavaJIbHON CKOPOCTH.

[TpoBepka rUMOTE3bI: €CIIHM MPH PABHOYCKOPSHHOM JIBHXKCHHH 0€3 HadalbHON CKOPOCTH
IIYTH OTHOCATCA KaK psa HEYETHBIX YUCCII, TO COOTBECTCTBYIOIIHEC IMPOMEIKYTKHN BPEMCHU
OJNHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKCHHS OT CHJIBI  HOPMAJIBHOTO
JaBIICHHUSI.

Omnpenenenne kodPpPUIIEeHTa TPECHUS CKOTBKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paboOThl CUJIBI TPEHHs TPH PABHOMEPHOM JIBXKEHHMH Tela IO
TOPU30HTAILHONW TOBEPXHOCTH.

Omnpenenenne pabOTHl CHIIBI YIPYrOCTH TpH TOABEME TIpy3a C HCIOIB30BAaHHEM
HEIMMOABUKHOT'O U TOABUXKHOT'O 0JI0KOB.

W3yueHne 3akoHa COXPaHEHUS SHEPTHH.

Pa3znea 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI.
KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHHI: TEPHOJ, YacToTa,

aMIUIMTyna. MareMaTHdeckMii W IPYKWHHBIA  MaATHMKU. [IpeBpamieHue »sHeprum npu
KoJ1e0aTenbHOM JIBUKECHUH.

3aTyxa10mHe KoJieOaHMsI. BBIHY)KI[eHHBIe kosieOanus. Pe3onanc. MexaHWYECKUE BOJIHBI.

CgolicTBa MEXaHUYECKUX BOJIH. [IpoaoibHBIE M TONIEPEYHBIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKre BOJIHbBI B TBEPAOM TeJIe, CECMUYECKUE BOJTHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

1. HaGmronenue koyieO0aHU TEJ MO ACHCTBUEM CHIIBI TSDKECTU U CHUJTBI YIIPYTOCTH.
2. HabGmonenue koneOaHuil Tpy3a HA HUTH U HA TIPYXKHHE.

3. HabGnronenue BEIHYKACHHBIX KOJIEOaHUN U pe30HaHCA.

10



4. PacnpocTpaHeHHe MPOAOILHBIX U MTOTIEPEUYHBIX BOJH (Ha MOJIEIH).

5. HabGmroneHre 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHi pe30HaHC.

Jlabopamopuusie pabomot u onvimel.

1. OmnpeneneHue 4acTOTHI U MEPHOA KOJICOAHUN MAaTEMAaTHUYECKOTO MasiTHUKA.

2. OmpepeneHue 4acTOTHI U MEPHOJIa KOJICOAHHIA TPYKMHHOTO MasiTHUKA.

3. HccrnepnoBanme 3aBHCHMOCTH TEpHOAa KOJeOaHWH MOJBEIIEHHOTO K HHUTH Tpy3a OT
JUIUHBI HUTH.

4. WccnegoBaHue 3aBUCHMOCTH TepHoAa KoJeOaHU MPYXKUHHOTO MasTHHUKA OT MAaccChl

rpysa.
5. TlpoBepka HE3aBHCHUMOCTH Ieproja KoineOaHui rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.
6. OnbIThl, 1EMOHCTPUPYIOIIKNE 3aBUCUMOCTb NE€pHO/a KOJeOaHUH NPYKUHHOIO MasiTHHKA
OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHUs: CBOOOIHOTO MaJICHHUS.
Pazgen 3. DiekTpoMarHuTHOE 10Jie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE 1oJje. DJIeKTPOMarHUTHbIe BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 31eKTPOMarHUTHBIX BOJIH. VICII0/Ib30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CgsoiicTBa 3/1EKTPOMArHUTHBIX BOJIH.
2. BonHoBbIe CBOICTBaA cBeTa.
Jlabopamopuvie pabomsl u onsimol.
1. H3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tese(oHa.
Pazgen 4. CBeToBbIe SIBJICHUS.
JlyaeBass Mmozenb cBera. Vctounuku cBeta. llpsmMonuHeldHoe pacnpocTpaHEHUE CBeTa.
3armenus Connia u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomiienne cBera. 3akoH mpenomiieHus: cBera. [losiHoe BHyTpeHHee OTpaKeHHE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
JIunza. Xon nydeit B nuH3e. OnTrudeckas cuctema (oTtoanmnapaTa, MUKPOCKOIA M TEJIECKOTA.
I'ma3 kak onruueckas cucreMa. bIM30pyKOCTh U 1aabHO30PKOCTb.
Paznoxenue Genoro ceera B cnekTp. OnbiTel HhtoToHA. ClloK€HHE CNIEKTPAIbHBIX I[BETOB.
Hucnepcus cBeTa.
JHemoncmpayuu.
[IpssMonMHENHOE pacIPpOCTPAHEHNE CBETA.
OTtpaxkeHue cBera.
[Tonmy4yenne n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTHYecKuil CBETOBOI.
Xon nydeil B cobuparouieil muH3e.
XoJ 1y4ei B pacCeuBaroLen JTUH3E.
[Tonmy4yenue n300pa’keHUA C TOMOIIBIO JIMH3.
. Ilpunnun pevictBus oToamnmnapara, MUKPOCKOIIa U TEJIECKOTa.
10. Mogens riasa.
11. Pa3noxenue 6enoro cBeTa B CIEKT.

CoNoORwDdE
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12. Tlomydenne 6enoro cBETa MPH CIOKECHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HCCJ’IG[[OBaHI/IC 3aBUCUMOCTH yTJIa OTPAKCHHA CBCTOBOI'O JIyda OT yIJjia MaJACHUs.

2. VI3yueHue XapakTEpUCTUK U300paKEHHS MPEIMETa B IJIOCKOM 3epKajle.

3. HccnenoBanue 3aBHCHUMOCTH YIJla MPEOMIICHUS CBETOBOIO Jy4ya OT yrja MaJieHus Ha
TPaHUIE «BO3yX—CTEKIIO.

[Tonydenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne HOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OnbITHI 11O Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.

No ok

OnpIThl 1O BOCHPUATUIO LIBETA NPEIMETOB MPU HMX HAONIOAECHHWU Yepe3 IBETOBBIC
GUIBTPHL

Pasznea 5. KBantoBble sABJICHHUA.

Omnwitel Pe3epdopna u mianerapHas Mojenb atoma. Mojaenb atoma bopa. Mcmyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamunoaktuBHOCTh. Anbda-, Oera- u ramma-m3nydeHus. CTpOCHHE aTOMHOTO sIpa.
Hyxnonnass wmogens artoMmHoro sjapa. M3ortombl. PanmoakTtuBHble mnpeBpamieHus. I[lepuon
MOJIypacnajia aTOMHBIX SIEp.

SnepHble peakiuu. 3aKOHBI COXpPAHEHHS 3apsIOBOTO M MAacCOBOTO 4YMCET. DHEPrUsi CBS3H
aToMHBIX sifep. CBsi3p Macchl U dHepruu. Peaknuu cunresa u aeneHus saep. MICTOUHUKYM SHEpruu
ConHua u 3B€37.

SnepHas sHepretuka. JleicTBUs palMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHNU3MBI.

Hemoncmpayuu.

CrieKTphl U3JTy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyuHbIX I'a30B.

CrekTtp Bomopoaa.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka MOHU3UPYIOMINX U3TYUEHUH.

Perucrparnus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopmuwvie padbomol u onvimol.

1. HalGmroneHue CIUIONIHBIX U THHEWYATHIX CTIEKTPOB H3ITYUCHHUS.

2. UccnemoBaHrne TPEKOB: HM3MEPEHHE OJHEPIHMHM YACTUIBI IO TOPMO3HOMY MyTH (TIO

¢dotorpadusam).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpPHTE/IBLHO-00001IAKO LN MOLYTb.

[ToBTOpHTENBHO--0000AIOINI MOJTYJIb MPETHA3HAYEH JIJIsi CUCTEMAaTHU3allui U 0000IIeHUs
MIPEIMETHOTO COJIEP’KaHUSI U OIbITa JAEATEIbHOCTH, IPUOOPETEHHOTO MPHU M3YYEHHUU BCETO Kypca

ok wnE

¢u3uKy, a TaKkKe Ui MOJTOTOBKM K OCHOBHOMY TIOCYIAapCTBEHHOMY 3K3aMeHy MO (u3uke IUis
o0yyaromuxcs, BEIOpPaBIIMX 3TOT y4eOHBIH MpeaMerT.

[Tpy M3ydeHUN MaHHOTO MOJIYJS PEATHU3YIOTCS M CHCTEMATU3UPYIOTCS BUBI IESTEILHOCTH,
Ha OCHOBE KOTOPBIX 00ECTIeUYMBACTCS JOCTH)KEHUE TIPEAMETHBIX M METANPEIMETHBIX TUTAHUPYEMBIX
pe3yabTaToB 0O0yueHHs, (OPMHPYETCS] €CTECTBEHHOHAy4YHas TI'PaMOTHOCTh: OCBOEHHE HAyYHBIX
METOZOB HCCIENOBaHMS SBJICHUNH TPUPOABI U TEXHHUKH, OBJIAJICHUE YMEHHUAMHU OOBSICHATH
busnveckre SBICHUS, IPUMEHSIS MTOJTy4YeHHbBIE 3HAHMS, PEIIaTh 33a/]aud, B TOM YHCIIe Ka9YeCTBEHHBIE
Y DKCTIEPUMEHTAIbHBIE.
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[IpuHIMNUATBEHO NEATENbHOCTHBIA XapaKTep AAHHOTO pas3jesia peajau3yercs 3a CuéT Toro,

qTo0 06yqafoumec;1 BBIIIOJIHAKOT 3alaHUA, B KOTOPBIX UM NPCAJIaracTcA:

Ha OCHOBC MOJYYCHHBIX 3HAHUM pacno3HaBaTb U HAYYHO 0OBACHATH (1)I/I3I/I‘ICCKI/IG SIBJICHUSA B

OKpY>Karollel MpUpo/ie U OBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAY4YHBIC MCETOJAbI HCCIICOAOBAHUA (bI/IBI/I‘ICCKI/IX ﬂBJ'IGHHfI, B TOM 4YHCIIC IJIA

IMPOBCPKU T'UIIOTE3 U MOJTYUCHUS TCOPCTUUYCCKUX BBIBOOOB,
OOBICHATH HAayY4YHBIC OCHOBLI Hanboyiee Ba)KHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,

HaIpuMep, MPAKTUYECKOIO HCIIOJIB30BAHMS PA3JIMYHBIX MCTOYHUKOB DHEPIUU HA OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTHUHU.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3ydenue U3k HAa ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs HAMpPaBICHO HA JOCTI)KEHUE

JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynaprare wu3ydeHus (U3MKM Ha YPOBHE OCHOBHOrO oOmero ooOpa3oBaHus y

oOyyarorerocst OyyT c(oOpMHUPOBAHBI CIECTYIONIUE TNYHOCTHBIE PE3yJIbTAThl B YACTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

MPOSIBIICHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (DU3UUYECKOM
HAYKU;

[IEHHOCTHOE OTHOILIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTh K QKTUBHOMY Yy4YacTHIO B OOCYXIIEHHUU OOILIECTBEHHO 3HAUYMMBIX U ITHUYECKHX
po0JIeM, CBA3aHHBIX C IPAKTUYCCKUM MPUMEHEHHUEM JTOCTHIKCHUHN (DU3HKU;

OCO3HAHUE BaAXKHOCTH MOPAIbHO--3TUYECKUX TPUHIUIIOB B AESATEIBHOCTH YYEHOIO;

3) 3CTEeTHYECKOro BOCIIMTAHMSI:

BOCHIPHUSATHE 3CTETUYCCKMX KadecTB (DM3MUECKON HayKu: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

OCO3HaHUE IEHHOCTH (PU3MUECKON HayKHh KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAJKHENIIEN COCTABIIAIOLIEH KYJIbTYPBI;
pa3BUTHE HAYYHOMH JIFOOO3HATEIHHOCTH, MHTEPECA K UCCIIeI0BATEILCKON e TEIbHOCTH;

5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIHLHOTO 0JIATONOJIYYMSI:

OCO3HaHHE [EHHOCTHU 0e30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BKHOCTH TPaBUJI 0€30MaCHOTO TOBEJACHHS Ha TPAHCIOPTE, HA JOPOrax, ¢ AJIEKTPHUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;

c(hOpMUPOBAHHOCTh HABbIKAa PEeQIICKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO K€
1paBa y JIpyroro 4ejoBeKa;
6) TPY10BOT0 BOCIIUTAHUSA:

AKTUBHOE Yy4YaCTHE B PEIICHUHM NPAKTUYCCKUX 3ajad (B paMKax CeMbH, 0Opa30BaTEIbHOU
OpTraHu3aIfy, TOPOa, Kpasi) TEXHOJIOTHUYECKOHN U COIMATbHON HANIPABIEHHOCTH, TPEOYIOMINX B
TOM 4uCle U GU3NUECKUX 3HAHHIA,

HMHTEpPEC K MPAKTUIECKOMY U3yUYeHHI0 Ipodeccuit, CBI3aHHBIX C PU3UKOMH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:
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° OpHUCHTAllMd Ha HNTPHUMCHCHUC (1)PI3H‘-I€CKI/IX 3HAHUUI I pCIICHHA 3a1a4 B O6HaCTI/I
OKpYXKarollel cpesibl, IUIAaHWPOBAHUSI TIOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCJEICTBUHN JIs
OKpYKaloIlle Cpeibl;

o OCO3HaHMe II00aJIBLHOr0 XapaKTepa 9KOJIOIrH4CCKUX Hp06HeM u HYTeﬁ HX PCIICHUA,

L4 8) aJanTanuu K USMEHAIOIIUMCH YCJII0BUAM COIMAIBHOM U HpHpO)IHOﬁ Cpeabl:

e OTPeOHOCTH BO B3aMMOJCHCTBHU NPH BBINOJHEHUH HCCICIOBAHUN U MPOEKTOB (PU3NYECKOM
HaIIPaBJICHHOCTH, OTKPBITOCTb OIBITY U 3HAHUAM JPYTHX;

L4 IOBBIIICHUEC YPOBHSA CBOCH KOMIIETCHTHOCTH 4YCpe3 NPAKTUICCKYIO ACATCIIBHOCTD,

e T0TPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM YMCIE (GOPMYIUPOBATH UJCH, TIOHITHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

e 0oco3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007acTH (PU3UKH;

®  TUIAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUH;

o CTPEMIICHUE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBA3H IIPHUPOAEL, O6I.H€CTBa 1 3KOHOMHMKH, B
TOM 4HUCJIC C UCITIOJIB30BaAHHEM (1)I/I3I/ILI€CKI/IX 3H21HPII>1;

®  OIIEHKA CBOMX JEHCTBUH C YUETOM BIMSIHUS HA OKPYKAIOIIYIO CPENly, BO3MOKHBIX TII00ATBHBIX
HOCJIEJICTBUMH.

METAINIPEAMETHBIE PE3YJIbTATBI
B pesynbpTare ocBOEHHS IPOrpaMMBI 10 ()U3KUKE HAa YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMUS
y oOyuatomerocss Oyayr cOpMHpPOBaHBI MeTampeIMeTHble pPe3yJbTaThl, BKIOYAIOIINE
MO3HABATENIbHBIE YHUBEpCAlbHbIE Yy4eOHbIe MJCHCTBHS, KOMMYHHMKAaTHUBHBIE YHHUBEpCAIbHbBIC
yueOHbIe AeWCTBUS, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbIC ICHCTBHUS.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JeHCcTBUA
ba3oBble Jornyeckne aeMCTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKNA OOBEKTOB (SBICHUI);
YCTaHABJIMBaTh CYLICCTBEHHBIM MPU3HAK KJIAaCCU(HUKAINU, OCHOBAHUS U1 00OOIICHUS U
CpaBHEHUS,

BBIABJIATE 3aKOHOMCPHOCTH W MPOTHUBOPCUUA B pacCMaTpPUBACMBIX q)aKTaX, JaHHBbIX H
Ha6J'II-021€HI/I$IX, OTHOCAIINUXCA K (1)I/I3I/I‘-I€CKI/IM SIBJICHUSAM,

BBIABJIATHE MPUYUHHO--CIICACTBCHHBIC CBA3HW IIPpW H3YUYCHHUU (1)I/ISI/I‘I€CKI/IX SIBJICHUN H
mponeccoB, ACHaTb BbIBOALI C HCHOJB30BaAHUEM ACAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3UUYECKUX BEITHUUH;
CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHust yueOHOU (u3ndeckoi 3amauu (CpaBHEHHUE
HECKOJIbKUX BapMaHTOB pELICHHs, BBIOOpP Hauboyiee TMOAXOJAIIET0 ¢  Y4YETOM
CaMOCTOSITENTbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBUS.

HCIIOJIb30BaTh BOIPOCHI KAK UCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHHUS;

MIPOBOJMTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OTBIT, HECIOXKHBIM (PU3NUECKHit
AKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBAaHNE (DU3NUECKOTO SIBJICHHUS,

OIICHUBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OpPMAIHIO, TOTYYECHHYIO B XOJe
WCCTIEOBAHUS WIIH DKCIIEPUMEHTA,;

CaMOCTOSITENTLHO (POPMYITHPOBATH 0OOOIIECHUS M BBHIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOICHNS, OIBITA, UCCIICIOBAHMUS;

14



IMPOTrHO3UPOBATH BO3MOXKHOC JalbHelIIee Pa3BUTHUC (1)I/I3I/I‘-ICCKI/IX MponeccoB, a TAKIKEC
BBIIBUI'aTh MPEATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

PabGora ¢ undgopmanmeii:

NPUMEHSTh PA3JIMYHBIC METOJbI, MHCTPYMEHTBI W 3alpoChl TPU IOHCKE U OTOOpE
MHGOPMAIIMY WK TaHHBIX C YIETOM MPEUIOKEHHOW yueOHOM (hU3nYecKol 3a1a4m;
aHAJM3UPOBaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH WH(OOPMAIMIO PA3THUHBIX
BHUJIOB ¥ (DOPM MpeACTaBICHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMaJbHYIO (OopMy mpencTaBieHUs HHGOpMAIMH W
WUTIOCTPUPOBATh pEIIaeMbIe 3a/Ja4ll  HECIOKHBIMH CXEMaMH, JWarpaMMaMu, HWHOU
rpaduKoii ¥ UX KOMOMHAIIUSIMH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

B X0J1e 00Cyx/1eHHs yueOHOro MaTepHaa, pe3yabTaToB J1ab0paTOPHBIX padoT U MIPOEKTOB
3aJjaBaTh BOIPOCHI IO CYILECTBY 00CYXIaeMOIl TeMbl U BbICKAa3bIBaTh UJEU, HALICIICHHbIE
Ha pellleHHe 3a]1auu U MoAJepkKaHue OIaroesnaTeIbHOCTH OOIEHMS;

COIIOCTABJIATh CBOM CYXACHHA C CYXKICHUSAMH JPYrMX YYacTHUKOB JHAaJIOra,
OOHapyKUBATh PA3IMYNE U CXOJICTBO MO3HIINH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

nyOoJIMYHO  NPEACTaBJIATH  PE3YJbTaThl  BBIIOJHEHHOTO  (DU3MYECKOrO  OIbITa
(3KcrIepuMeHTa, UCCIeI0BaHUs, IPOEKTA);

IIOHMMAaTh U HCHOJb30BATh MIPEUMYLIECTBA KOMAaH/HOW W MHAUBUAYaJIbHOW pabOThI MpHU
peleH KOHKPETHON (PU3NIECKO TPOOIIeMBI;

IIPUHMMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh JEHUCTBUSA IO €€
JOCTHKEHHUIO: PaCHpelelsTh PO, OOCYKIaTh IPOLECCHl M PEe3yJbTaTbl COBMECTHOMN
paboTbl, 00001IaTh MHEHHUST HECKOIBKHX JIFOJIEH;

BBIIIOJHATh CBOIO 4YacTb paOOThl, JOCTHras KauyeCTBEHHOI'O pe3ylbTaTra IO CBOEMY
HaIPaBJIEHUIO U KOOPAUHUPYS CBOU JAECUCTBUS C APYTUMU YJIEHAMH KOMAaH/IbI;

OLICHHMBATh KaueCTBO CBOETO BKJaJa B OOLIMN MPOJYKT MO KPUTEPUSM, CAMOCTOSTEIIHLHO
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHUCTBHSL.

PeryisiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe JIeiicTBUS
Camoopranuzanmusi:

BBISIBJIATh MPOOJIEMBI B J)KM3HEHHBIX U y4EOHBIX CUTYaIUsX, TPEOYIOIUX JJIs peIIeHus
(bu3NyYecKUX 3HaAHUI;

OPUEHTHPOBATHCS B PA3IUYHBIX MOJAXO0JaX MPHUHATHUS pelleHud (MHIUBUAYAIbHOE,
MIPUHSATHE PEILIEHUs B TPyIINe, IPUHATHE PEILEHUI Ipynnoi);

CaMOCTOSITEJIbHO COCTABJIATH AJITOPUTM peuieHus] (QU3MYEeCKOM 3ajaud WIM IUlaHa
UCCIICIOBAaHMSI C Y4ETOM HMEIOIIMXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEeHTHPOBATh MIpeIaraéMble BApUAHTBI PELLIEHUN;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTpOJIL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJylaraTh IUlaH €€ H3MEHEHMS;
OOBSACHATh MPUYMHBI JTOCTHKEHUS (HETOCTUXKEHUS) PEe3yJIbTaTOB JEATEIBHOCTH, NaBaTh
OLIEHKY MTPHUOOPETEHHOMY OIBITY;
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BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (DPU3UIECKOTO
UCCIIEIOBAaHUsI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILIUXCS
CUTYalluH, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh ce€0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa MM JUCKYCCHH Ha HAaydHYIO
TeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpH peuieHHH (GU3NYECKUX 3a7ad Wikl B
YTBEPKACHUIX HA HAYYHbIE TEMbI H TaKOE K€ [IPaBo IPYroro.

MNPEJIMETHBIE PE3YJBbTATHI
K koHmy oOydenuss B 7 KJjacce MpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA

UCIIOJIb30BaTh  MOHATUS: (QU3MYECKHMe W XUMHYECKHE SBJICHMs, HaOJIIoJeHHe,
SKCIIEPUMEHT, MOJIelb, TMIOTe3a, €AMHULIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa,
arperaTHbIC€ COCTOSIHMS BeliecTBa (TBEpAOE, KHMIKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBIDKEHHE  (paBHOMEpHOE,  HEpPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIIAs cuia, naedopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTbD,
COOOIIIAIOIIUECS COCY/IbI;

pasnuuath sBieHus (quddys3us, TEMIOBOE ABIKEHHUE YAaCTHIl BEIIEeCTBA, PaBHOMEPHOE
IBIDKEHUE, HEPAaBHOMEPHOE [BM)KCHUE, HHEPIHS, B3aMMOJICHCTBHE Tell, paBHOBECHE
TBEPIBIX TeJ C 3aKPEIUIEHHON OChIO BpAIlEHUs, Iepeavya JaBIeHUs TBEPIABIMU TEJIaMH,
KHUAKOCTAMU M Ta3amMH, aTMocepHoe [aBlieHUE, IUIaBaHHe Tell, MpEeBpalleHus
MEXaHUYECKON PHEPruM) MO OMUCAHUIO UX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE HU3YYCHHBIX (PU3NUYECKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B
TOM Yuciie (PU3MYECKHE SIBICHUS B MPHUPOJE: NPUMEPHI JABIKCHHS C Pa3IHYHBIMU
CKOPOCTSIMH B JKUBOW M HEIKUBOU MIPUPOJIE, ACUCTBUE CHUIIBI TPEHUS B IPUPOE U TEXHHKE,
BIIMSIHME aTMOC(HEPHOTO JaBJIeHUs Ha KUBOW OpraHM3M, IUIaBaHUE PbHIO, pblYaru B Tele
YeJIoBeKa, MpPHU HSTOM MEPeBOJUTh IMPAKTHUECKYI0 3a7ady B Yy4eOHYyI0, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NYECKUX SBICHUII;

OIMCHIBATh M3yUYCHHbIE CBOMCTBA TeN U (hU3MUYECKHE SBICHHS, UCHOIb3Ys (PHU3NUECKUe
BeMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMsI, IyTh, CKOPOCThH, CPEIHSIS
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Teja, CHJIa TPEHUs, JaBieHue (TBEPIOTO
TeJNa, JXUAKOCTH, Ta3a), BRITAIKUBAIOIIAS CUJIa, MEXaHWYecKast paboTa, MOLTHOCTb, TIEYO
CHJIBI, MOMEHT CHJIbI, KOO (UIIMEHT MOJIE3HOT0 JAEHCTBHUSI MEXaHU3MOB, KUHETHYECKash U
MOTEHIMATIbHAsT SHEPTHs), PU OIUCAHWU TPABWILHO TPAKTOBATh (DU3UUECKUN CMBICT
WCTIOJBb3yEMBIX BEIIMYHMH, UX 0003HAYEHUS U €IWHUIBI (PM3NYECKUX BEIWYHH, HAXOAUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIWYMHY C JAPYTMMH BeIWYMHAMH,
CTPOUTH TPaPUKH N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tell, (U3NUECKUE SBJICHUS U MPOILECCHl, UCTOIb3Ys MpaBUiIa
CIIO’KEHHs cHJI (BJOJIb OJHOU NpsiMOM), 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MIPaBHUJIO paBHOBECHs pbruara (0JI0Ka), «30J10TOe MPABHIIO» MEXAHHUKH, 3aKOH COXPAHEHUS
MEXaHUYeCKOH DHEPTruW, TpPHU OSTOM JIaBaTh CIIOBECHYIO (DOpPMYIHMPOBKY 3aKoHa U
3aMMCBIBAaTh €70 MAaTEMAaTUYECKOE BhIPAXKECHUE;
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OGBHCHHTB (1)I/IBI/I‘-IGCKI/IC SABJICHUS, MTPOLICCCHI U CBOICTBa TCJI, B TOM 4YHCJIC U B KOHTCKCTC
CUTYalNi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISBIATH NPUUMHHO--CIIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE W3 |—2 JIOTMYECKHX IIaroB ¢ OMOpOod Ha 1—2 M3y4EeHHBIX
CBOWCTBa (PU3UYECKUX SBICHUH, PU3NIECKIX 3aKOHA WIIM 3aKOHOMEPHOCTH,

pemate pacu€THble 3afaud B 1-2 JeCTBHUS, HCIONB3YsSd 3aKOHBI U (HOPMYIIBI,
CBA3BIBAIOIIIHEC CI)I/ISI/I‘IGCKI/IG BCJIMYHHBI: HA OCHOBC aHa/IM3a YCJIOBUA 3aJladd 3allMChbIBATH
KpaTKoe YCIIOBHE, NOJCTaBIATh (hU3MUYECKHe BEIMYMHBI B (HOPMYyIbl M TMPOBOJHTH
pacuéThl, HAXOAUTH CIIPABOYHBIE JAHHbIE, HEOOXOIUMbIE JIUIsl PEILICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOJYYeHHON (PU3UYECKON BETUUHUHBI;

pacrno3HaBaTh npoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU (HU3UUECKUX METOJIOB, B
OIIMCaHUU HCCICA0BaHUA BBIACTIATH IMPpOBEPACMOC MMPCAITIOJIOKCHUC (FI/IHOTe3y),
pa3nuyath M HMHTEPIPETUPOBATh IOJYYEHHBIH pE3yibTaT, HaXOIUTh OMIMOKH B XOJIe
OIBITA, JEJIaTh BBIBOJBI I10 €r0 PE3YJIHTATAM,;

MIPOBOJIUTH OMBITHI IO HAOIIOCHUIO (PU3MUYECKUX SBICHUN WM (PU3NUYECKUX CBOWCTB TEN:
dbopMynupoBaTh  MpOBEpsSEMble  MPEANOIOKEHHS,  COOMpaTh  yCTAHOBKY W3
MPeIJI0KEHHOTO 000PYA0OBAaHHUS, 3aMKUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOABL;
BBITIONHATH MPSIMbIE U3MEPEHHsI PACCTOSHUS, BPEMEHHU, MAacChl Tena, 00bEMa, CHIIBI U
TEMIIEPATypbl C HKCIOIb30BAaHHUEM AaHAJOTOBBIX M HHU(PPOBBIX HPHUOOPOB, 3aMUCHIBATH
MMOKa3aHus TPHOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTH U3MEPEHHUIA;
MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT JPYrol ¢
HCIIOJIb30BAHUEM MPSMBIX U3MEPEHHM (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBHIXKYILErocs
TeJla OT BPEMEHM JABWKEHHUS Teja, CUJIbl TPEHUS CKOJIBXEHHUS OT Beca Tela, KayecTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHJIBl TPEHHUS OT IUIOHIAU
CONPUKOCHOBEHUS Te€J, CHJIbI YINPYTrOCTH OT YIUIMHEHUS NPYKUHBI, BbITAIKHWBAIOIICH
CUJIBI OT 00BEMA OTPYKEHHON YACTH TeJIa U OT TNIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IINIOTHOCTH TECJia, OT FJIY6I/IHI)I, Ha KOTOPYIO IIOTPY’KCHO TECIIO, yCJIOBI/Iﬁ IIJ1aBaHus TCII,
YCIIOBUI paBHOBECHsI pblyara W OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHHH Y4eOHOTO
UCCIIeIOBaHMs, COOMPATh YCTAHOBKY W BBITIONHSATh U3MEPEHHUS, CIEAYs MPEAT0oKEHHOMY
mIaHy, (UKCHpPOBATh pe3yJIbTaThl MOJYUYEHHOW 3aBHCHUMOCTH (PU3HUYECKUX BEIHYUH B
BUAC TPCIIOKCHHBIX Ta6J'II/III n Fpaq)HKOB, ACJIaTb BBIBOJIbBI IO  PE3yJibTaTaM
HCCIIE0BAHUS;

INpOBOANTE KOCBCHHEBIC HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BEJINYNH (HJ’IOTHOCTB BEIIIECTBA
KUIKOCTH M TBEPAOrO Tena, CHJIAa TPEHHUS CKOJIbKEHHUs, JaBICHUE BO3AyXa,
BBITAJIKABAIOIIAs CHUJIA, IEUCTBYIOINIAsl HA IOTPYKEHHOE B JKUJIKOCTh TEJI0, KO HUIIEHT
IOJIE3HOTO JIEUCTBUSA MPOCTBHIX MEXAHU3MOB), CIEAys MPEII0KEHHOW MHCTPYKLUU: MpU
BBITIOTHEHUH H3MEpPEHUN COOMpaTh HKCIEPUMEHTATbHYIO YCTAaHOBKY U BBIYUCIATH
3HA4YE€HHE UCKOMOW BEJIMYUHBI;

coOnrofaTh TMpaBWiIa TEXHUKH Oe30MacHOCTH TMpu  pabore ¢ J1abopaTOpHBIM
00opynoBaHUEM;

yKa3bIBaTh MIPHUHIIUIIBI AIEUCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOMIAIIINECs COCYAbl, OApOMETp, phIvar, MOABHUKHBIA U HEMOIBUKHBIN
0JI0K, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHITUIIBI ACWCTBUS U3YUCHHBIX MPUOOPOB U TEXHUYECKUX yCTPOUCTB
C OmoOpoil Ha WX oOmucaHus (B TOM YHCIE: TOJMIIUITHUKH, YCTPOMCTBO BOIOMPOBOJA,
THAPABIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEp, TOPITHEBOM HACOC, apeoMeTp),
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UCIOJb3ys 3HAHUSA O CBOMCTBaX (PU3MUECKUX SBICHUM M HEOOXOOUMBbIE (U3UYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTL TPUMEPHI  (HAXOAUTh HMHGOPMAIMIO O TpUMEpax) MPaKTHIECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEJHEBHOM KM3HM I OOecredeHus
0e30macHOCTH TMpH oOpameHuu ¢ npubdopaMH W TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHMs 37J0POBbs U COOJIOJCHHUSI HOPM SKOJIOIMUYECKOTO MOBEACHUS B OKPY KAOLIEeH
cpexe;

OCYLIECTBIATh OTOOpP HCTOYHHMKOB HH(popMmanuu B VHTepHeTe B COOTBETCTBHM C
3aJJaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3NIUYHBIX MCTOYHUKOB BBIIEIATH MH(POPMALUIO, KOTOpas SBISETCS MPOTUBOPEUMUBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BATh MPH BBIMOJHEHUM YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JINTEPATypy
(bu3n4ecKoro cojepkaHus, CIIpaBOUYHbIE MaTepUabl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMi  KOHCIEKTHUPOBAHMS TEKCTa, IHpeoOpazoBaHus HHGOpManuu |3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3JlaBaTb COOCTBEHHbIE KpaTKM€ MHCbMEHHbIE U YCTHbIE COOOLIEHMsS Ha OCHOBE 2—3
WCTOYHHUKOB HH(pOpMAMK (PU3HMUECKOTO COACPKaHUSA, B TOM YHCIE MyOJIWYHO IenaTh
KpaTKHUE COOOILEHUsI O pe3ysibTaTaX MPOEKTOB MM Y4eOHBIX HCCIIEJOBaHWM, IPU 3TOM
IPaMOTHO  HUCHOJb30BATh  M3YyYCHHbIM TMOHATUHHBIA  ammapar Kypca  (U3HUKH,
COIIPOBO’KAATh BBICTYIJICHUE IPE3eHTalUEH;

IIPU BBIIOJIHEHUH Y4YE€OHBIX MPOEKTOB U HCCIIEAOBAHUM pacrpenessaTh 0O0S3aHHOCTH B
IpyIIe B COOTBETCTBUM C IOCTABJICHHBIMH 3aJayaMH, CJIEAUThH 3a BBIIOJHEHHEM IlJIaHa
NEHCTBUM, aJeKBAaTHO OLIEHUBATb COOCTBEHHBIM BKJIaJ B JI€ATENBHOCTb T'PYIIIBL,
BBICTPauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIKX.

K koHmy obOydenuss B 8 kijacce mpeaMETHBIE pe3yibTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAIOLIUXCSI YMEHHI:

HCIIOJIb30BAaTh IOHATHSA: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE IBUKEHUE ATOMOB HU
MOJIEKYJ, arperaTHble COCTOSHHUS BEIIeCTBa, KpUCTAIMYECKHE M aMop(HbIe Tena,
HACBIIICHHBIA M HEHACBILICHHBIM Iap, BIAXHOCTh BO3J1yXa, TEMIIEpaTypa, BHYTPECHHSA
SHEPIHsl, TEIUIOBOM JBHUTaTENlb, 3JIEMEHTAPHBIM AJIEKTPUYECKUN 3apsl, IJIEKTPUIECKOE
10JI€, TPOBOJAHUKU U IUDJIEKTPUKU, IOCTOSIHHBIN JJIEKTPUUECKUN TOK, MATHUTHOE T10JIE;
pasnuuath SIBIEHHSA (TEIUIOBOE pAacIIMpEeHHe M C)KaTue, TeIuloneperaya, TEemjIoBoe
paBHOBECHE, CMauMBaHUE, KAIWUISIPHBIE SIBJIICHUS, UCIIAPEHUE, KOHJAEHCALIU, UIaBICHUE,
KpucTayu3auuss (OTBep/ieBaHUE), KWUIIEHUE, Tervlonepenada (TEMIONPOBOIHOCTD,
KOHBEKIIMSI, H3Iy4YeHHE), OJEKTpHU3alusi TeJ, B3aUMOJAEHCTBHE 3apsaoB, JEHCTBUS
JJIEKTPUYECKOIO0 TOKA, KOPOTKOE 3aMbIKaHHWE, B3aWUMOJECHCTBUE MAarHuTOB, JACHCTBHUE
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsI UHIYKIIUS) 1O OMKCAHUIO
UX XapaKTEepHBIX CBOICTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AaHHOE (pu3nueckoe
SIBJICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOIIEM MHUpE, B
TOM yHciie GU3NUecKue sIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KallWJUIIpHbIE
SIBJICHUSI B IPUPOJE, KPUCTAILIBI B Npupojie, uznydenne ColiHla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, JJIEKTPUUYECKHE SIBICHUS B
atMocepe, SJIEKTPUYECTBO JKHUBBIX OPraHU3MOB, MarHuUTHoe moje 3emud, apeid
MIOJIFOCOB, POJIb MArHUTHOTO MOJIA Ui KU3HU Ha 3emile, MOJIAPHOE CUSHUE, MPU ITOM
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NEPEeBOUTh MPAKTHUECKYI0 3aJadyy B Y4eOHYIO, BBIICIATh CYLIECTBEHHbIE CBOWCTBA
(mpu3HaKy) pU3NYECKUX SIBICHUMH;

OIMCBIBATh U3YyUYCHHBIC CBOMCTBA T€l M (PU3MUECKUE SIBICHUS, UCIOJB3Yd (pU3HMUECKue
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS OJHEPrHs, KOJUYECTBO TEIUIOTHI, YAEJbHas
TEIUIOEMKOCTb ~ BEILLECTBA, yJA€IbHAs TEIUIOTa IUIABJIEHUS, YyJAEIbHAs  TEIJIoTa
napooOpa3zoBaHMsl, YAEJIbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KO3(P(UIMEHT MO0Je3HOro
JEUCTBUS TEIUIOBOW MAIUHBI, OTHOCHUTENbHAs BIIAXKHOCTb BO3/yXa, 3JEKTPHUUECKUI
3apsijl, CUJIa TOKa, dJIEKTPUYECKOE HAIPSKEHHE, CONPOTUBIICHUE NPOBOJHMKA, YAEIbHOE
COIIPOTHBIIEHUE BEILECTBA, pad0Ta M MOIIHOCTh 3JEKTPUUYECKOrO TOKA), IPU ONHCAHUU
IIPaBUJIBHO TPAKTOBATH (PU3UYECKUH CMBICI MCIIOJIb3YEMbIX BEJIWYMH, O0O3HAYEHUS U
eMHUIBl  (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIIME JIAHHYIO
(¢u3NYeCKyl0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpapUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tel, (HPU3MUYECKHE SIBICHUS U MPOLIECCH, UCIIONIb3Ysl OCHOBHBIE
IIOJIOKEHHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTPOEHMS BEUIECTBA, IPHUHIIMII
CYNEpIIO3UIMHU T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsina, 3akoH Oma
Il ydacTKa 1enH, 3akoH JDxoyns—JIeHna, 3akoH COXpaHeHHs SHEPTuy, IPU 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMaTUYECKOE BBIPAKCHHUE;
OOBSICHATH (PU3NYECKHE MTPOLECCHI U CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYaIHi
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh NPUUMHHO-CICIACTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKUX I1aroB ¢ ONOpoi Ha 1—2 M3yuyeHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUH, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THble 3agauyd B 2-3 JICHCTBHS, UCIONB3YsS 3aKOHBI W (POPMYIIBL,
CBsI3bIBaOIIME (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3aJlauM 3aIllUChIBATh
KpaTKOE€ YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUIsl PELICHUs 3aJadd, BBIOMPATh
3aKOHBI ¥ (DOPMYJIBI, HEOOXOUMBIE JUIs €€ PEeUIeHHs, TIPOBOJUTH PACUYETHI M CPABHUBATH
MOJTy4YeHHOE 3HaYeHHEe (PU3NYECKOI BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh NMpoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU (PU3HMUECKUX METOJIOB,
UCIIOJIb3YSl  ONMCAaHUE HCCIENOBaHUS, BBIACIATH IMPOBEPSIEMOE  IPEANIOIOKEHHE,
OLICHMBATH IIPABWIIBHOCTD MOPsIIKA IPOBEIECHUS UCCIIEIOBAHMS, EJIaTh BBIBOIBI,
MIPOBOJIUTH OIBITHI IO HAOMIOJCHUIO (PU3UUECKUX SIBIECHUHN MK (PU3MUECKUX CBOUCTB Tell
(kanuJUIApHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUs BO3/yXa OT ero oobéma, TeMreparypsl,
CKOPOCTH TIpOIlecca OCTBIBAHWSA M HAarpeBaHMs MPU H3IYYEHUH OT LIBETA H3JIydarouei
(moromaronei) HOBEpXHOCTH, CKOPOCTh UCHAPEHUS BOJbI OT TEMIEPATYPhI )KUJIKOCTH U
wionaad €€ MNOBEPXHOCTH, IEKTPU3aLMsS Tl M B3aUMOACUCTBHE DIIEKTPUYECKHUX
3apsA70B, B3aMMOJCHCTBUE IOCTOSHHBIX MAarHMTOB, BU3yaJlW3allisd MAarHUTHBIX IOJIEN
MTOCTOSIHHBIX MAarHUTOB, JI€WCTBUS MAarHUTHOTO MOJI Ha IMPOBOJHMUK C TOKOM, CBOMCTBA
AJIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOABHUIATENsl MOCTOSHHOIO TOKa): (OpMYyJIHUpOBATH
IpoBepsEMBbIE MPEAIOIOKEHHsI, COOMpaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000py10BaHUS,
OIUCBIBATH XOJI OIBITA U (POPMYITUPOBATH BBHIBOJIBI;

BBINIOJHATh TPSAMBIE M3MEPEHUS TEMIEPATYpbl, OTHOCUTEIBHOW BIAXXKHOCTH BO3AYXa,
CHJIBI TOKa, HANpsOKeHUs C MCIIOJIB30BAaHMEM aHAJIOTOBBIX NPUOOPOB U JTATUUKOB
(Gu3NyYecKnX BENWYHMH, CpPaBHUBATh pE3yJabTaThl H3MEPEHHH C Y4YETOM 3aJaHHOU
abCOIOTHON MOTPEIIHOCTH;
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MIPOBOJIUTH HCCIEIOBAHUE 3aBHCHMOCTH OJHOW (PU3MUECKOW BETMYMHBI OT JAPYrol ¢
UCIOJIb30BAHUEM NPAMBIX U3MEPEHUN (3aBUCUMOCTh CONPOTUBIIEHUS POBOJIHUKA OT €ro
JUIMHBI, TJIOUIAJU TIONEPEYHOr0 CEUEHHMs] U YAEIbHOIO CONPOTHUBIICHMS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, MIAYIIETO Yepe3 MPOBOJHUK, OT HANpPSHKEHUS HA MPOBOJIHUKE,
UCCIIEJOBAaHUE IIOCIEOBATEIBHOIO U MApaJUIEIbHOTO COCIUHEHUH IPOBOJHHUKOB):
IUTAHUPOBaTh HCCIElOBaHME, COOMpPATh YCTAaHOBKY M BBIIOJHATH H3MEPEHUs, Cleays
IIPE/UIOKEHHOMY IUIaHy, (UKCUpPOBAaTh PE3yJbTaThl MOJYYE€HHON 3aBUCHUMOCTH B BHJIE
TabauI U TpaduKoB, A€TaTh BBIBOJBI 110 PE3yIbTaTaM HCCICIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsI (DU3MYECKMX BEJIMYMH (yIelbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBJICHWE MPOBOJHHMKA, PabOTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA):
IUTAHUPOBaTh ~ M3MEPEHHsA, COOMpaTh OSKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CIEAys
IPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAYCHNUE BEJIMUHHBI;

coOmogaTh TpaBUja TEXHUKM Oe3omacHOcTH Tpu  pabore ¢ mabopaTOPHBIM
o0opyI0oBaHUEM;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS U3YyYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIIOPOM Ha UX OMMCaHUs (B TOM YHCIIE: CUCTEMA OTOIJIEHUS JOMOB, TUTPOMETD, TapoBast
TypOuHa, amIepmerp, BOJITMETD, CUETUHK ANEKTPHUUECKOM SHEPIHUH,
AJIEKTPOOCBETUTENFHBIE MPHOOPBI, HArpeBaTelIbHBIE AIIEKTPONPUOOPH  (TIpUMEpHI),
UIEKTPUUECKUE MPEJOXPAHUTEIHN, 3IIEKTPOMArHUT, 3JIEKTPOABUraTelb IOCTOSHHOIO
TOKa), MCIIOJB3Yysl 3HAHUSA O CBOMCTBaX (U3MUECKUX SABJICHUH M HEOOXOIUMbIe
¢bu3nveckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh [IPOCTbIE TEXHUUECKUE YCTPOWCTBA U U3MEPUTENIbHbIE IPUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATENIb BHYTPEHHEIO CrOpaHUs, OJEKTPOCKOI, pEeOCTaT), COCTaBIATH CXEMBI
UIEKTPUUECKUX LIeTIEH ¢ MOCIe0BaTeNbHBIM U MapaJlIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pas3nuyast ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX LEMeH;

NPUBOAUTH TpUMeEphl  (HaXOOUTh HWHPOPMALKIO O MpPHUMEpax) MNPaKTUYECKOro
UCMOJb30BaHUS (PU3MUECKMX 3HAHUH B IOBCEJHEBHOM KHU3HM I oOecredeHus
0e30MacHOCTH MpU OOpalleHHH ¢ MNpudopaMM M TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHS 37I0POBbSI i COOJIIOJICHUSI HOPM DKOJIOTHUECKOTO TIOBEACHHUS B OKPY)KAIOIIEH
cpexe;

OCYIIECTBIISTh TIOUCK WHpOpMannuu (PU3NYECKOTO cofepkaHus B MHTepHETe, Ha OCHOBE
UMEIOIINXCS 3HAaHUM M TyTEM CpaBHEHHs JONOJHHUTEIbHBIX HCTOUYHUKOB BBIIENATH
HHPOPMAIIHIO, KOTOPAst SBJISIETCS IPOTUBOPEYNBOM UM MOXKET OBITh HEJIOCTOBEPHOM;
UCIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATypy
(GU3NIECKOTO CONEepKAHUS, CIIPABOYHBIE MaTEpUANbl, pecypchl ceTn MHTepHeT, BiIaaeTh
npuéMamMi  KOHCIIEKTHPOBAHUS TEKCTa, TMpeodpa3oBaHus WHGOPMAIMA W3  OJHOMN
3HAaKOBOW CHUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE NHCHbMEHHBbIE M KpaTKuU€ YCTHbIE cooOuIeHus, 0000mas
MH(POPMAILIMIO M3 HECKOJBKUX HCTOYHHUKOB (PU3MUECKOTO COJEp)KaHUs, B TOM 4YHCIE
nyOJINYHO NPECTABIATh PE3yIbTaThl MPOSKTHOM MITN MCCIIEI0BATENbCKOM AEATENbHOCTH,
IPH 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIN TMOHATHHHBIA ammapar Kypca (HU3UKH,
COIPOBOKAATH BHICTYIJICHHUE TIPE3CHTAIINCH;

NpHU  BBIOJHEHUH YYEOHBIX TIPOSKTOB M HCCIEAOBAHWHA (U3NYECKHX IPOIECCOB
pacrpeneniate OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33Ja4aMH,
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CJIEIUTH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUM U KOPPEKTUPOBATH €ro, aJcKBaTHO OLICHUBATh
COOCTBEHHBIH BKJAX B JIEATEIBHOCTh TPYIIBI, BBICTpPAUBaTh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, MPOSIBIISS TOTOBHOCTH pa3peraTh KOH(QIUKTHI.

K konmy obOydenuss B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0A30BOM YpPOBHE JIOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

UCIOJIb30BaTh IIOHATHS: CUCTEMAa OTCYETa, MaTepuallbHas TO4YKa, TPaeKTOpPHs,
OTHOCUTEJIBHOCTh MEXAHWYECKOIro IBWXKEHUs, Aedopmanus (ympyras, IUIacTHYECKast),
TPEHUE, LICHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U NEPETPY3KH, LIEHTP TAKECTH,
abCOMIOTHO TBEPJOE TEJNO, ILIEHTP THKECTH TBEPAOTO Teja, PaBHOBECHE, MEXAaHHMUYECKHUE
Kosie0aHUs U BOJIHBI, 3BYK, HH(Pa3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh M JAbHO30PKOCTh, CHEKTPhl UCIYCKaHUS
U TIOTJIOLICHHUS, anb(a-, 6eTa- 1 TaMMa-u3ITydeHHsI, U30TOIbI, S/IEPHAst SJHEPIeTHKA;
pa3nuyath SBJIECHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSAMOJIMHEHHOE JBHIKEHHE,
PaBHOYCKOPEHHOE IpPSIMOJMHEIHOE BM)KEHUE, CBOOOAHOE IaJCHUE TEJl, paBHOMEPHOE
JIBMKEHUE 110 OKPYXHOCTH, B3aMMO/ICHCTBHE TEJI, PEaKTUBHOE JBI)KEHUE, KOIeOaTeIbHOe
JBMDKEHUE (3aTyXalollMe U BBIHY)KJCHHbIE KOJIeOaHuUs), pe30HAHC, BOJHOBOE JIBUKEHUE,
OTpa)kKeHHE 3BYKa, IPSIMOJIIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHNUE U NIPEIIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTpaKEHHE CBETA, Pa3JIOKEHHE Oeoro CBETa B CHEKTP M CIOKECHUE
CHEKTPAJbHBIX  LIBETOB, JAMCIIEPCUSl  CBETA, €CTECTBEHHas  pPaJUOAaKTHBHOCTD,
BO3HUKHOBEHUE JIMHEHYATOro CIEKTpa HU3JIy4EHHUs) IO ONHCAHUI0 MX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
pacrio3HaBaTh IPOSBICHUE M3YYEHHBIX (M3NYECKUX SIBICHUHM B OKpYy)Karolem mupe (B
TOM 4ucie (QU3MUeCKue SIBJICHHUS B NPUPOJE: NPUWIMBBI U OTJIUBBI, JIBUKEHUE IUIAHET
ConHeyHOU CUCTEMBI, PEaKTUBHOE JBM)KEHUE >KMBBIX OPraHHW3MOB, BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAaMH, 05XO, LIBETa Tell,
ONTUYECKHWE  SBJIEHUS B  Ipupoae, Ouosiornyeckoe  JieficTBUe  BUAMMOTIO,
yIAbTPaUOJIETOBOTO U PEHTTEHOBCKOTO U3JIy4YE€HUH, €CTECTBEHHBIN pajinOaKTUBHBIN (OH,
KOCMHUYECKHE JIy4H, paJHOAaKTHUBHOE H3Iy4YE€HUE NPUPOJHBIX MHUHEpAJIOB, JEWCTBHE
paAMOAKTUBHBIX H3JIyUeHUH HaA OpraHW3M 4YeloBeKa), IpU OTOM IEpPEeBOAUTH
MPAKTUYECKYIO0 3aJadyy B Yy4eOHYI0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBAa (IPU3HAKM)
(bU3NYECKUX SIBICHUIA;

OIMCHIBATh U3YyYCHHbIE CBOMCTBA Tel U (pU3MUECKUE SBICHUS, MCIIONB3Ys (U3NUECKHe
BEJIMYUHBI (CpeIHssi U MIHOBEHHas CKOPOCTh Tejda IPU HEPAaBHOMEPHOM JBUKEHHH,
YCKOpEHUe, epeMelieHue, MyTh, YIiIoBas CKOPOCTh, CUJIa TPEHUS, CHJIa YIPYTOCTH, CUIIa
TSKECTH, YCKOpPEHHE CBOOOJHOrO MajJeHUsi, BEC Tesla, UMIYJIbC Tella, UMITYJIbC CHIIBI,
MeXaHu4eckass paboTa M MOIIHOCTb, NOTEHIMAlbHas SHEPrus Teja, MOJHATOrO HaJ
MIOBEPXHOCTBIO 3€MJIM, IIOTEHLMAIbHAs DJHEPrusl C)KATOM TPYKUHBI, KUHETHUYECKas
SHEprus, MOJHAs MEXaHWYEeCKasi SHEPrus, NepUo] M 4acToTa KojieOaHWH, UIMHA BOJIHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, ITOKAa3aTeNb MPEIOMIICHHSI Cpebl), pU
ONMCAaHUM TMPAaBUIBHO TPAKTOBaTh (PU3MYECKUI CMBICT HCIOJIB3YEMbIX BEJIHYUH,
0003HaYeHUs U EIUHHUIBI (PU3MYECKHX BEIMYHH, HAXOAUTH (OPMYJBI, CBS3BIBAIOLINE
JTaHHYIO (PU3UYECKYIO0 BEJIMYMHY C JAPYTUMHU BEIMUYMHAMHU, CTPOUTH IpadUKH M3YUEHHBIX
3aBUCHUMOCTEHN PU3NUYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tej, (U3MUECKHE SIBICHUS U MPOLECCHI, UCIONb3Yys 3aKOH
COXPAaHEHHs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMsI, NMPUHIUI CYNEPHO3ULMH CHI,
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NPUHLUI OTHOCUTENbHOCTU ['anmiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa,
3aKOHBI OTPAXKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUs 3aps10BOTO U MaCCOBOTO
qHceNl MPU SJIEPHBIX PEaKIMsX, IPU 3TOM JIaBaTh CIOBECHYIO (hOPMYITUPOBKY 3aKOHA U
3aIlMCBIBAaTh €T0 MATEMAaTUYECKOE BhIPAXKECHUE;

OOBSICHATH (PU3NYECKHE MPOLIECCH] M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPUUUHHO--CIEJICTBEHHbBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIAaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA
(bU3NYECKUX SIBICHUH, PU3NIECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

pemaTh pacuy€THbIE 33aJaun (ONUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUil), UCHONb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJauM 3alUCBhIBaTh KPAaTKOE YCIOBUE, BBIBIATH HEJOCTAIOMIME WM HW30BITOYHBIC
JaHHbIe, BBIOMpATh 3aKOHBI U (OPMYINbI, HEOOXOAUMBIE ISl PELICHUS, MPOBOAUTH
pacy€Thbl U OLIEHUBATh PEATUCTUYHOCTD [TOJYYEHHOTO 3HaUeHUsI (PU3MUECKON BETMUHHBI;
pacro3HaBaTh MIPOOJIEeMbl, KOTOPbIE MOYXHO PELIMTh IPU IMOMOIIU (PU3MUECKUX METOIOB,
UCTOJNB3ysl OMHCAHWUE HCCIEAOBAHMS, BBLACIATH HPOBEPSEMOE  IPEIIOJIOKECHHE,
OLICHUBATh MPAaBHJIBHOCTh TMOPSAKA MPOBEACHUS HCCICIOBAHUSA, JI€NaTh BBIBOJBI,
HMHTEPIPETHUPOBATh PE3Y/IbTaThl HAOIIOAEHUI U OIBITOB;

MIPOBOJIUTH OTIBITHI IO HAOIOCHUIO (PU3UUECKUX SBICHUH M (PU3HMUECKUX CBOHCTB TEI
(u3ydeHue BToporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUS SHEPIHM, 3aBUCUMOCTh
nepuosia KosedaHui Mpy>KMHHOTO MasTHUKA OT MAaccChl Irpy3a M KECTKOCTHU NMPYXKHUHBI U
HE3aBUCHUMOCTh OT AMIUIUTYIBl MajbIX KOJIEOAHWH, MPSIMOJIMHEHHOE PacHpOCTpaHEHUE
CBETa, pa3joXeHHe Oeoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300paXEHUSI B IIJIOCKOM
3epKajle U CBOMCTB M300pakeHus MpeaMmera B coOuparoliedl JMH3e, HaOIoAeHue
CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB M3JIYYEHHS): CAMOCTOSITEIbHO COOMpATh YCTaHOBKY
u3 u30bITOYHOTO Habopa OOOpYIOBAaHWS, OMHCHIBATH XOJ OMBITA M €ro pPe3yNbTaThl,
(hOopMyIIMPOBATH BEIBOJIBI;

MPOBOJIUTh TIPH HEOOXOIUMOCTH CEpUI0 TMPSIMBIX HM3MEPEHHH, OIpeneNss CcpenHee
3HaUeHUE U3MepsieMON BeIMYMHBI ((POKYCHOE paccTOsHHE CcOOMparoed JIUH3bI),
000CHOBBIBaTh BEIOOP crioco0a u3MepeHus (M3MEepUTEeNsLHOro Npudopa);

MPOBOJIUTH HCCIIEJIOBAHUE 3aBUCHMOCTEH (PU3UYECKUX BEIHMYMH C HCIOJIH30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavyaJbHON CKOPOCTH, Mepuojia KojJeOaHU MaTeMaTH4eCKOrO MasTHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHS CBETa OT yIJla MajJeHHus W yriia MPEIOMIICHHS OT
yria NajeHus): IJIAaHUPOBaTh HUCCIEIOBaHHE, CaMOCTOSATEIbHO COOMpaTh YCTAaHOBKY,
(buKcUpoBaTh Ppe3yabTaThl MOJIYYEHHOW 3aBUCHUMOCTH (DU3MYECKMX BEJIMYMH B BHJE
TabIuUI ¥ TpaUKOB, AETaTh BEIBOBI M0 Pe3yJIbTaTaM HUCCIEI0BaHMS;

IPOBOJIUTh KOCBEHHBbIE M3MepeHHs] (PU3MUYECKUX BeNIWYMH (CpeiHsAs CKOpOCTh U
YCKOpPEHHE Tela TPU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOTHOTO ITaJeHHS,
KECTKOCTh TIPYXHUHBI, KOIDOUIIMEHT TPEHUS CKOJILXKECHHS, MeXaHWdeckas padora u
MOIITHOCTh, YacTOTa M MEPHO/I KOJICOaHWH MaTeMaTHYeCKOTO M MPYKHHHOTO MasiTHHKOB,
OIITHYECKasl CUjla COOMpAIOLIEH JIMH3bI, PAJJUOAKTUBHBINA (OH): IIIAHUPOBATH U3MEPEHUS,
coOMpaTh HKCHEPUMEHTANbHYIO YCTAaHOBKY M  BBINOJHATH H3MEPEHHUS, CIEIys
MPE/UIOKEHHOW WHCTPYKIIMW, BBIYUCIATH 3HAUYEHHE BEIUYMHBI W aHAIM3HPOBATH
MOJTyYCHHBIE PE3YJIbTATHI C YIETOM 33JaHHOH ITOTPEITHOCTH H3MEPEHH;
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coOmogaTh MpaBUja TEXHUKA Oe3omacHOCTH Tpu  pabore ¢ 1abopaTOpPHBIM
o0opyIOBaHUEM;

pa3nuyaTh OCHOBHBIEC MPU3HAKU U3YYCHHBIX (PM3MUECKUX MOJETCH: MaTepuaabHas TOUKa,
a0CcoIOTHO TBEPJOE TEJIO0, TOYEYHBIN UCTOYHHMK CBETA, JIy4, TOHKAs JIMH34, IUIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAs1 MOJIeJIb aTOMHOT0 $/1pa;

XapaKTepu30BaTh IPUHIMIBI JEHCTBUS U3YyYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOY Ha MX ONMUCAHMA (B TOM YHCIE: CIIUAOMETP, TATUNKU MOJIOKECHHUS, PACCTOSHUS U
YCKOPEHUsI, pakeTa, 9XOJIOT, OYKH, MEPUCKOI, (oToammapar, ONTHUYECKUE CBETOBOJDI,
CIIEKTPOCKON, JO3MMETp, Kamepa Buibcona), wucrnons3ys 3HaHMA O CBOMcCTBax
(bu3n4ecKuXx sIBICHUHN 1 HEOOX0AUMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

HCIOJb30BAaTh CXEMbl U CXEMAaTUYHbIC PUCYHKH H3YyYCHHBIX TEXHUYECKUX YCTPOMHCTB,
U3MEPUTENbHBIX HPUOOPOB M TEXHOJOIMUYECKUX IIPOLECCOB INPU PELICHUH Y4eOHO--
MPAKTUYECKUX 33/1a4, ONTUYECKHE CXEMBI U MOCTPOSHHS HM300paXeHUH B IIOCKOM
3epKaie ¥ coOuparomieit TuHse;

NPUBOANTH TIpUMEpPHl  (HaXOOUTh HWHPOPMALMIO O TpPUMEPax) MNPAKTUIECKOTO
WCTIOJNBb30BaHUSl (PU3MUECKMX 3HAHWKA B ITOBCEJHEBHOM IKM3HH I OOECredeHUs
0e30macHOCTH IpH OOpallleHMH ¢ [OpubopaMH U TEXHUYECKUMH YCTPOWCTBaMH,
COXPaHEHMs 37J0POBbsl U COOJIIOJICHUSI HOPM IKOJIOTMUYECKOTO TOBEJACHUS B OKPY KAIOLIeH
cpexe;

OCYLIECTBIATh MOMCK HHpopMmauuu Qusnyeckoro coxaepxkanuss B MHTepHere,
CaMOCTOSITENILHO  (OPMYJIUPYSl TIOMCKOBBIM 3alpoc, HAXOAWTh IIYTH OIPEICICHUS
JOCTOBEPHOCTH IOJIyYeHHOM HWH(QOpPMAaLMUM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIONOJTHUTEIbHBIX UICTOUHUKOB,;

WCIIOJIB30BATh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JINTEPATypy
(bu3n4YecKoro colepkKaHus, CIIPpaBOYHbIE MaTepuabl, pecypcsl ceTu MHTepHeT, BiaseTh
npuéMamMu  KOHCIEKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHus WHGOPMAIMA W3  OJHOH
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(POPMALIUU H3
HECKOJIbKUX  HMCTOYHHKOB  (DM3MUECKOTOo  CcOJAEpKaHWsl, IyOIMYHO TIPENCTaBISATh
pe3yabTaThl MPOEKTHOW WM MCCIIEJOBATENbCKON JAEATENIbHOCTH, MPU 3TOM TPaMOTHO
UCIOJIb30BAaTh M3YYEHHBIM MOHATUIHBIN ammapaT wH3y4aeMoro pasziena (U3MKH U
COIIPOBOKAATh BBICTYIUICHHWE TMIpPE3CHTAIMe C y4E€TOM OCOOCHHOCTEH ayIuTOPHH
CBEPCTHHKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne  HaummeHoBaHue
(uu¢pposbie)
n/ | pasienoB U TeM Bcer  Kourpoasn = JlaGoparopH
o0pa3oBaTte/ibHbIE
n NpOrpaMMel 0 bie padoThI bie padoThI
pecypcsl

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY’KAKOLIET0 MUpa

11

du3KKa - HayKa O bu6nuoreka [IOK
a 2 https://m.edso00.ru/7f416
IpUpoJIe 104
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

EcrecTBeHHOHaY4H bubmuoteka [JOK

1.2 BI METOJ 2 https://m.edsoo0.ru/7f416
MMO3HAHUA 194
. bu6nuoreka [IOK

1.3 2 https://m.edsoo0.ru/7f416
BCJTMYMHBI 194

14 IToBTOpEeHME 1

Uroro no pazneny 7

Pa3znea 2. [lepBoHayaibHble CBEeeHUS 0 CTPOEHUHU BellleCTBA

Crpocrue bu6nuoreka [IOK

2.1 1 https://m.edso0.ru/7f416
BEIIIECTBA 194
JIBmokeHue u bubmuorexa [JOK

2.2 B3aUMO/ICHCTBUE 2 https://m.edsoo.ru/7f416
YaCTHI] BEIIECTBA 194
ArperaTtHblie bubnmnoreka HOK

2.3 COCTOSTHHS 2 https://m.edsoo0.ru/7f416
BELIECTBA 194

Uroro no pazneny )

Pa3nea 3. /IBu:xeHne ¥ B3auMo/ielicTBUE TeJl

Mexanndeckoe brbmmorexa LTOK
3.1 3 https://m.edso00.ru/7f416
IBIDKEHUE
194
MHeniis. Macea bubmmorexa [JOK
3.2 P, ’ 4 https://m.edso00.ru/7f416
IUIOTHOCTD
194
bu6nuoreka [IOK
3.3 Cua. Bunsl cnin 14 https://m.edsoo.ru/7f416
194
Uroro no pazneny 21

Pasnen 4. /laBienue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

[aBrnenue.
IT
;5:;1;;: but6mmoreka [IOK
4.1 g . 3 https://m.edso00.ru/7f416
TBEPABIMU TEIaAMH,
194
KUJTKOCTSIMH U
razamu
49 JlaBienue 5 but6mmoreka [IOK
' KUIAKOCTH https://m.edso00.ru/7f416
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

194
but6mmoreka [IOK
4.3 Amochepoe 6 https://m.edsoo0.ru/7f416
JIaBJICHUE
194
JewcTBue
JKUJIKOCTH U Ta3a bubnmorexa LIOK
4.4 A . 7 1 3 https://m.edsoo0.ru/7f416
Ha OTPYKEHHOE B
194
HUX TEJIO
Uroro no pazneny 21
Pa3znen S. Pabora u MOIIHOCTL. JHeEpPrus
Pabota i bu6nuoreka [IOK
51 3 1 https://m.edsoo.ru/7f416
MOIITHOCTD
194
Mooctiie bubmuorexa [JOK
ThI
5.2 P 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBbI
194
Mexann4ueckas bubmmorexa LOK
53 SHEDLIS 4 1 1 https://m.edsoo0.ru/7f416
P 194
Uroro no pazneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO
YACOBIIO 69 3 12
ITPOI'PAMME
8 KJIACC
No | HanmMenosanme KosmmuecTBo yacos DJIEeKTPOHHbIE
(uugposBbIe)
n/  pasjesioB M TeM Bcer  Koutpoabn JlaGopaTopH
o0pa3oBaTe/ibHbIE
n nporpamMmsbl 0 ble padoThI ble padoThl
pecypchl
Paznen 1. TensioBble siBJIeHUS
Crpoenue u bubnmnoreka [JOK
1.1 CBOWCTBa 7 https://m.edsoo.ru/7f418
BCIIECTBA 1ce
TermoBLie bu6mmorexa [IOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MPOIIECCHI
lce
Hroro mo pazneny 28

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f4181ce
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DNEeKTpUYECKUe

3apsiibl. bubmuoreka [JOK
2.1 3apsoKeHHBIE 7 1 https://m.edsoo.ru/7f418
Tena U uX lce
B3aUMOJIECIICTBUE
[TocTostHHBIIM bubmmoreka [JOK
2.2 AIIEKTPUUYECKHIA 20 1 7 https://m.edsoo.ru/7f418
TOK lce
M THELe bubmuoreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBJICHUS
1ce
ONEeKTPOMarHuTH Bubmmorexa LIOK
2.4 P 4 https://m.edsoo.ru/7f418
ast MHIYKITUS
1ce
Wroro mo paszneny 37
PezepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO
YACOB 110 08 3 14.5
I[TPOI'PAMME
9 KJIACC
No | HamMenosanme KosmmmuecTBo yacos DJIeKTPOHHbIE
(uu¢posbIe)
n/ | pasielioB U TeM Bcer  KouTpoabH JIaGopaTopH
o0pa3oBaTte/ibHbIE
n NpOrpamMMel 0 bie padoThI bie pabdoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUsI
M
exa;mq:moe bubnuoreka [IOK
BIDKCHHE U
1.1 A 10 1 https://m.edsoo.ru/7f41a
CITOCOOBI €T0
4a6
OTIMCaHMS
BzaumoneiictBue bubmmorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a
Tel
4a6
3AKOHLI bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Hroro mo pazneny 40

Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

26



https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Bbubnuoteka LIOK

M
2.1 eXauHeckie 7 3 https://m.edsoo.ru/7f41a
KoJieOaHus
4a6
MexaHndeckue bromorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no pazueny 15

Pa3nea 3. DiekTpoMaru

DJIEKTPOMAarHuTH
o€ moJie u

3.1
ANEKTPOMAarHuTH

bIC BOJIHBI

Uroro no pazneny

Pa3znea 4. CBeToBbIe IBJICHHS

HUTHOE€ 110J1€ ! JJIEKTPOMAIrHUTHBIC BOJTHbI

6

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

3aKOHBI bu6mmoteka [IOK

4.1 pacnpocTpaHeH! 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIuH3EI 1 bubmuorexa [JOK

4.2 ONITHYECKUE 6 3 https://m.edsoo.ru/7f41a
npuOopsI 4a6
Pasnoxenue bubmuorexa [JOK

4.3 0esoro cBera B 3 2 https://m.edsoo.ru/7f41a
CHEKTP 436

Wtoro no pazneny 15

Pa3pen 5. KBanToBLI€e IBJICHUSA

Hcnyckanue n

bubmmoteka [IOK

5.1 ITOTJIONIECHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 426
Crpoene bubmmoteka [IOK
5.2 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO siApa
4a6
Sneprsie bubmorexa [JOK
5.3 peaki 7 1 1 https://m.edsoo.ru/7f41a
4a6
Hroro no pazneny 17

Pa3nea 6. [loBTopuTe1bHO-0000 IIaI0IM I MOYJIb

[ToBTOpEenue n
6.1
00001eHune

9 2

but6mmoreka [IOK
https://m.edsoo.ru/7f41a
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coJiepKaHus
Kypca QpU3MKH 3a
7-9 xnacc

4a6

Hroro no pazneny

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102
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