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IHHOACHUTEJIbBHASA 3AIINCKA

[IporpamMMa mo ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI COCTaBlIEHA Ha OCHOBE
MOJIOKEHUN W TpeOOBaHMH K pe3yiabTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOM 0Opa3oBaTeIbHOM
nporpammsl, npencraBieHHbpXx B PI'OC 00O, a taxxke ¢ yuérom (enepanbHOil paboyeit mporpamMmsl
Bocniutanus 1 KoHuenimu npenoaBanus yueOHoro npeamera «Pusnkay.

Copepxanue mporpaMmbl Mo (u3HMKe HamnpaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH OOYYaroIIUXCS M OpraHU3alMi0 H3y4eHHs (PU3MKU Ha JEATENIbHOCTHOW OcHOBe. B
nporpaMMe 1o (U3MKE YUUTHIBAIOTCS BO3MOXXHOCTH Y4EOHOTO MpenMeTa B pealu3aluu TpeOOBaHMMA
OI'OC 00O Kk MmIaHUPYyEeMbIM JUYHOCTHBIM M METAINPEJAMETHBIM pe3yjbTaTaM OOYYCHHS, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs.

[Iporpamma mo u3HKe yCTaHABIMBACT pacupeesieHHe yueOHOTO MaTepraa 1o rojam o0y4eHus
(mo xrmaccaM), mpeajaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUsI TeM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbIO OKA3aHUA METOAMYECKON MOMOIIM YYHTETIO B
co3llaHuH paboUeil MPOrpaMMBl IO Y4eOHOMY MTPEIMETY.

@du3uka SBISETCS CUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEAMETOB,
IIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB M SIBJICHUN, HM3y4aeMbIX XHUMHUEH,
Ouosoruei, actpoHomMueit u ¢puznyeckoit reorpadueii, BHOCUT BKJIAJl B €CTECTBEHHO-HAYUHYIO KAPTUHY
MUpa, TPEAOCTABISET Haubosee SICHbIE 00pa3lbl MPUMEHEHHS HaydYHOTO METOAA MO3HAHMA, TO €CThb
croco6a moyyueHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna 13 riaaBHBIX 3a7a4 (PU3HUECKOro oOpa3oBaHUs B CTPYKTYpe O0IIero 00pa3oBaHus COCTOUT B
(opMHPOBAHNUHN €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpeca K HayKe y 00yJaroImuxcsl.

WN3yyenne ¢u3uku Ha 0a30BOM  YpOBHE NPEANOJAraeT  OBJIAJACHHUE  CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YyIOLUIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

® HAY4YHO OOBSACHSTH SBJICHMUS,

® OIIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

® HHTEpHPETUPOBAThH JAaHHBIE U HCIOJIb30BATh HAYYHbIE JOKA3aTENbCTBA I MOIYyYEHUS
BBIBOJIOB.

Henu n3ydenust pu3uku Ha YpoBHE OCHOBHOTO OOIIEro oOpa3zoBaHus onpeseieHsl B Konmenun
npenojaBanHus yyeOHoro mpeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoi
®denepanyy, peaqu3yroMX OCHOBHbIE 00111e00pa3oBaTe/IbHbIE IPOTPAMMBI, YTBEPKIEHHONW peleHueM
Komnnernn MunucteperBa npocseriennst Poccuiickoit ®enepanuu (mporokon ot 3 mexadps 2019 r. Ne
[1K-48BH).

Hean n3yyenus pU3NKu:

e npuoOpeTeHHe HHTepeca W CTpeMIICHHs OOydaroIMXCsl K HAay4YHOMY H3YYEHHUIO MPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTaBICHU O  HaydHOM MeTOoJe TO3HaHus U  (GOpMUPOBaHUE
HCCIJIEIOBATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (dopMHUpOBaHME HAyYHOI'O MHPOBO33PEHMS KakK pe3yjibTaTa H3YUYEHUS OCHOB CTPOCHHS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue MpencTaBiICHUN 0 poiu (GU3MKHU IS PA3BUTHS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

® pa3BHUTHE NPEICTABICHUN O BO3MOXKHBIX chepax Oynymieil nmpodeccnoHanbHOM eI TeNbHOCTH,
CBSI3aHHOU C (PU3MKOM, MOATOTOBKA K JTaJIbHEHIIEMy 00yYEHHIO B 3TOM HalpaBJICHUH.

JlocTikeHrne ATUX IeNield MporpamMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUS
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3a4ay:

e npuoOpeTeHHe 3HAHUKA O JAUCKPETHOM CTPOCHUM BEILECTBA, O MEXAaHHMYECKUX, TEIUIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e MpuOOpeTeHHE YMEHUI OMHCHIBATh M OOBSICHATH (PU3MUECKUE SIBICHUS C HCIOJIB30BaHUEM
MOJyYEHHBIX 3HAHMII;
® OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX PACUYETHBIX 33]a4 C MCIOIh30BAaHUEM (PU3UUECKHIX
MoOJIeJIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
e pa3BUTHE YMEHUN HaONIONATh MPHUPOJIHBIC SIBICHUS U BBIIOJHATH OIBITHI, JIabopaTOpHBIE
paboThI U IKCIIEPUMEHTAIBHBIE UCCIIEAOBAHUS C UCTIOIh30BAHUEM H3MEPUTEIBHBIX IPUOOPOB;
e ocBocHME TpuUEMOB paboTbl ¢ uUHPoOpManuell (QHU3MUECKOro COJEpXKAHMSA, BKIIOYAs
MH(OPMALIUIO O COBPEMEHHBIX JOCTHXEHHUSIX (PU3UKH, aHAIU3 M KPUTUYECKOE OICHUBAHUE
uH(pOpMAIHH;
® 3HAKOMCTBO cO cepamMu MPOPECCHOHATBHON IEATEIHHOCTH, CBS3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMU T€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (HU3MUECKOI HAYKH.
Ha wusyuenue ¢usuku (06a30BbI ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEINIO).

[Ipennaraemelii B mporpamme mo (u3uKe MepedyeHb JadopaTOpHBIX PabOT U OMBITOB HOCHUT
PEKOMEHIATENbHBIA XapaKTep, YYUTENb JIeNaeT BBIOOP MpPOBEACHHS J1ab0paTOPHBIX pabOT U OIBITOB C
y4€TOM HWHAUBUAYAIBHBIX OCOOCHHOCTEH O0O0YyYaromuXcsi, CIHCKA JKCIEPUMEHTAIbHBIX 3a/laHuM,
IpearaéMplX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O 3K3aMeHa o (pU3UKe.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUU OKPYKAKILET0 MUPA.

®uszuka — Hayka o npupoge. SBienus npupoabl. Du3ndecKue SBJICHHS: MEXaHUYECKHUE,
TEIIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusnueckue BeNWYMHBL. V3mepeHwe (Qu3MuecKkux BenudyuH. Du3nueckue  MpuOOpHI.
[TorpemHocTs M3MepeHuid. MexayHapoiHasi cucTemMa eIMHMII.

Kak ¢usuka u npyrue ecreCTBeHHbIE HayKd H3y4yaroT MpHpOAy. EcTecTBeHHO-HAy4YHBIH METO[
MO3HAHUS: HaONIO/IeHHe, MOCTAaHOBKA HAYyYHOTO BOMNPOCA, BBIIBIKEHUE TUIOTE3, IKCHEPUMEHT I10
MIPOBEPKE TUIOTE3, 00bICHEHNE HaOMo1aeMoro sBieHus. Onrcanne GU3NIecKux sBICHUN C TTIOMOIIBIO
MOJEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznueckue MNpUOOPHI W TpOLEAypa MPSIMBIX H3MEPEHHM aHaJOTOBBIM M LU(PPOBHIM

pUOOpPOM.

Jlabopamopuvie pabomul u onsimol.

Omnpenenenue UEHBI JeNIeHUs MIKAIbI K3MEPUTEIHLHOTO MpHOopa.

N3mepenue paccTossHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenue temmnepaTrypsl IpH MOMOILH KUJIKOCTHOIO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.
[IpoBenenune nccienoBaHus MO MPOBEPKE TMIOTE3BI: JATbHOCTh MOJETA MAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIblIIe, YeM OOoJIbllIe BBICOTA ITYCKa.

Paspen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CrpoeHue BemlecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. OMBITHI, J0Ka3bIBAIOIINE JUCKPETHOE
CTPOECHHE BEILIECTBA.

JIBxenue yactuil BeniectBa. CBsi3b CKOPOCTH JABUKEHUS YACTHUIl ¢ TeMIeparypoid. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzaumonelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKMBaHHE.

ArperaTtHble COCTOSTHUSI BELIECTBA: CTPOEHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUINYECKUX )
Ten. B3auMoCBsA3bp MeXIy CBONCTBAaMHU BEHIECTB B PA3HBIX arperatHbIX COCTOSHUSIX M UX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JBHXKEHUS.

2. HaGmonenue nuddys3uu.

3. HaGmonenue siBneHU#, OOBSICHSIOMIUXCS TPUTSHKECHHEM WM OTTAJIKUBAHUEM YaCTHI]

BElIEeCTBA.

Jlabopamopmuvie pabomul u onvimol.

1. Omenka quaMeTpa aToMa METOJOM PSIOB (C UCTIONB30BaHueEM doTorpaduii).

2. OnbIThl O HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHS Fa30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJIIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexannueckoe aBuxeHue. PaBHoMmepHoe M HepaBHOMepHOe nBukeHHe. CkopocTh. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SIBrnenne mHepuuM. 3aKOH MHEpUUH. B3auMoaencTBue Ten Kak MpUYMHA U3MEHEHHS CKOPOCTH
IBWOKEHMsT Tel. Macca kak Mepa uHepTHOCTH Tena. IlmoTHocTe BemiectBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BeIlleCTBa.

ouhkwnNeE



Cuna kak xapakTepucTuKa B3aumojencTBusa Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBI C MMOMOMIBIO AWHAMOMETpA. SIBnenue TAroTEHHS U cuia TsokecTh. Cuila TSOHKECTH Ha APyrux

manerax. Bec Tena. HeBecomocTh. ClloK€HHME CWJI, HaNpaBJICHHBIX IO OJHOM MPSIMO.
PaBHogelicTByromas cuin. Cuna tpeHus. TpeHue CKONbXKEHUsS M TPeHUE MOKOsA. TpeHue B MpUpPOAE U
TEXHUKE.

Jemoncmpayuu.

1. HabmroeHne MexaHU4ecKOro JBHKEHUS Tefa.

2. H3mepeHne CKOpOCTH NPSAMOIUHENHOTO JBUKECHUS.

3. HaGmonenue siBneHUS HHEPIUH.

4. HaOmoneHne U3MEHeHHsI CKOPOCTHU MPU B3aUMOJICHCTBUH TeJl.

5. CpaBHeHHE MacC 110 B3aUMOJICUCTBUIO TEJ.

6. CrnoxeHue CUJl, HAaIPABJICHHBIX 10 OJHOU MPSMOM.

Jlabopamopuvie pabomsl u onvimol.

1.

w

OmnpeneneHue CKOPOCTH PaBHOMEPHOrO JBMKEHMsS (IIapuka B KMJIKOCTH, MOJAEIH
AIEKTPUUYECKOTO aBTOMOOMIISA U TaK J1ajiee).

OmnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM LIapuKa IO HAKJIOHHOM
IIJIOCKOCTH.

Omnpenenenue WIOTHOCTU TBEPAOIO TeA.

OmnbITH, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTshikeHus (medopMamiu) MPYKHUHBI OT
IIPUIIOKEHHOM CHIIBI.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJbKEHHMS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCsl IOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEN U ra3oB.

HNasnenue. CrocoObl yMEHBINIEHWS W YBENWYEHUs 1aBiieHus. [laBnenue raza. 3aBUCHMOCTH
JaBJieHUs ra3a oT o0b&ma, Temmeparypol. [lepemaua naBneHus TBEPABIMH TeJIaMH, XUAKOCTAMU U
razamu. 3akoH [lackans. [IlHeBMaTnyeckue MamMHbL. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TITyOWHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyasl. ['uapaBIndeckie MeXaHHu3MBbl.

ATtMmocdepa 3eman u atMocepHoe AaBieHue. [IpuuuHbl CylecTBOBaHMS BO31YIIHON 00OJIOUKH
3emnu. Oneir Toppuuermnmu. M3mepenue atmocdepHOro maBineHUs. 3aBHUCHMOCTh aTMoc(epHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1151 m3mMepenust arTMoc(hepHOTO JaBICHUSI.

JleiicTBHE )KHIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrITanmkuBaromas (apXxuMeaoBa) cuia.
3akon Apxumena. [InaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.

oukwnRE
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3aBUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHUs KUJKOCTHIO U Ta30M.

Coobmarommecst CoCyIbl.

I'mppaBnnueckuit mpecc.

[IposiBnenue nericTBUs aTMOCc(hEepHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BEéMa MOTPYKEHHOW YacTH Tela W TIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeJ: IJIaBaHUE WM MOTPYKEHUE TEN B 3aBUCMMOCTH OT COOTHOILIEHUS
TIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHON B JKUJKOCTh YaCTH
Tela.

OnpeneneHne BHITAIKUBAIONICH CUIIBI, IEUCTBYIOIIECH HA TEJO, OTPYKEHHOE B )KUIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CWJIBI, JEHCTBYIOLIEH Ha TEJIO B JKUAKOCTH, OT
MaccChI Tela.



4. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHJIbI, JEUCTBYIOIIEH HA TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU KUJKOCTH.

5. KoHcTpyumpoBaHue apeoMerpa WM KOHCTPYHPOBAaHUE JIOAKA U  OIpEAeNieHHe €€
IpPy30I0AbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEpPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHH3MBI: phIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[Ipumenenne npaBuiIa paBHOBecHs pbluara K O5oky. «3omoTtoe mpaBmiio» mexaHuku. KIIJ mpocTsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. Kunerndeckas u noreHuuanbHas 3Heprus. lIpeBpamienue oqHoro suaa
MEXaHUYECKOM PHEPIUU B IPYroil. 3aKOH COXPAaHEHHsS SHEPIrUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. Omnpenenenue pabOTbl CHIIBI TPEHUS NP PABHOMEPHOM JIBJKEHUU TeJla M0 TOPU30HTAIbHOU

MTOBEPXHOCTH.
2. MHccnenoBanue ycioBui paBHOBECHS pblyara.
3. UNsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.
8 KVIACC

Paznen 6. TeroBble siBieHHS.

OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO--KUHETHUYECKOM TEOpUM CTPOEHMs BemiecTBa. Macca u
pa3Mepbl  aroMOB M MOJIeKYJd.  OmbITBI,  TMOATBEPXKIAIOIIME  OCHOBHBIC  TOJIOKCHHS
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPAOro, XKHAKOTO M Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucramimueckue u
amop¢ubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUAKOCTEW M TBEPABIX T HAa OCHOBE TMOJOKEHUI
MOJICKYJIIPHO--KUHETHYECKON Teopun. CMaynBaHue W KalMWUIApHBIEC siBJICHUS. TerioBoe pacmmpeHue
U CXKaTHe.

Temneparypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YacTHIl. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs] BHYTPEHHEW SHEPruu: Teluionepeaada M coBepiieHue paboThl. Bumbl
TEIUIOTIEPEIavu: TEIJIOMPOBOHOCTb, KOHBEKIIUS, U3JIyICHHE.

KonuuecTBo TemnoThl. Y aenbHas TEIIOEMKOCTD BEIECTBA. TeMI000MeH U TeIIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro Oananca. [InaBneHue W OTBepACBaHWE KPUCTAJUTMYECKUX BEIIECTB. Y ACIIbHAs
Teriota TuiaBneHus. [lapooOpasoBanue u koHnmeHcarus. Mcmnapenwe. Kumenue. YnenpHas Tteriora
nmapoo0pa3zoBaHus. 3aBUCUMOCTh TEMITEPATypPhl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHUS.

Bnaxxnocts Bo3ayxa.

OHeprus TOIUIMBaA. Y IelbHAs TEII0TA CTOPAHUS.

[Mpunanmne! padotsl TemoBsix apuratenei KIIJ] teroBoro npuratens. TeroBble IBUTATENH U
3alIUuTa OKPYKaloIIEeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX IPOLIECCaX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6mronenue quddysun.

HalGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHUH.

Habumroienre TemmoBoro pacimmpeHus Ted.

W3meneHue gaBieHus ra3a npu M3MEHEHUU 00bEMa U HarpEeBaHUU W OXJIaKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsbl.

Bunael Terionepenayu.

NoukwnNpE



8. OxJaxkJIeHue Mpu COBEPIICHUU PaOOTHI.
9. HarpeBanue npu coBepIIeHUN PabOTHl BHEITHUMHU CUJIAMHU.
10. CpaBHEHHUE TEIIIOEMKOCTEN PA3IMYHbBIX BEIIECTB.
11. HabGmroieHre KUTICHUSI.
12. HaGmroieHue MOCTOSIHCTBA TEMITEPATyPhI P TUIABJICHUU.
13. Moaenyu TEeIIOBEIX ABUTATEIICH.
Jlabopamopuvie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.
OnpIThI 110 BEIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WIIM caxapa.
OnpIThI 10 HAOTIOEHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.
OmnbITH, AEMOHCTPHUPYIONIUE 3aBUCHMOCTD JIaBJICHUS BO3AyXa OT €ro o0bhEMa M HarpeBaHUs
WJIU OXJIQXKICHHUS.
[IpoBepka rHUMOTE3bl JMHEWHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTypshl.
7. HabmoneHue u3MEHEHUS] BHYTPEHHEH SHEPrUM Tella B Pe3yibTaTe TEIUIonepenayn U paboThl
BHEILIHUX CHJI.
HccnenoBanue siBiieHus TEII00OMEHA MPU CMEIIMBAHUU XOJI0JHOM U ropsiueil BOJBI.
9. OmpezneneHue KOJUYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJON NpU TEIUIOOOMEHE C HarpeThbiM
METANINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoliiecca HCHapeHus..

12. OnpenieneHrie OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIIOTHI IJIABJIECHUS JIbJA.

Paznen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUSI.

Onektpusanus Ten. [[Ba pona sanekTpuueckux 3apsaoB. B3anmoaenicTBrue 3apspkeHHBIX TeNl. 3aKOH
Kynona (3aBHCHUMOCTB CHJIBI B3aUMOJIEUCTBUS 3apsDKEHHBIX TENl OT BEJIMYMHBI 3apsS0B M PACCTOSHUSA
MEXy TeJIaMu).

Onextpuueckoe moine. Hanpsx€HHOCTh 3nekTpuyeckoro mnosd. [lpuHmmn cynepnosunuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuuecknx 3apsioB. DJIEMEHTapHBIN 3ieKkTpuyeckuil 3apsa. CTpoeHue aToma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsijia.

DONeKTpUUECKUN TOK. Y CIOBHSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VICTOUHMKHM MOCTOSIHHOTO
ToKa. JlelicTBUS SIEKTPHUUECKOrO TOKa (TEIIOBOE, XMMHUYECKOe, MAarHUTHOE). DIEKTPUYECKHI TOK B
KHUIKOCTSAX M Ta3ax.

Onektpuueckas nenb. Cuia Toka. DneKTpudeckoe HampspkeHue. CONpoTHBICHUE MPOBOIHUKA.
VYnienbHOE cCcONMpOTUBIICHHE BemecTBa. 3akoH Oma s ydactka uenu. IlocnenoBartenbHoe U
IapajuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

PabGora n MomHOCTH 31eKTpHueckoro Toka. 3akoH Jlxoyms—JleHna. DnekTpuyeckue Lenu U
MOTPEOUTENH dIEKTPUIECKOH dHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3anMoaencTBE MOCTOSITHHBIX MarHUTOB. MarHutHoe 1nose. MarautHoe
nosie 3eMJIM U €ro 3HaueHue s xKu3HU Ha 3emuie. OnbIT JpcTena. MarHuTHOE MOJie 3JIEKTPUUECKOTro
Toka. [I[pumMeHeHne IeKTPOMAarHuTOB B TEXHUKE. J[efiCTBHE MarHUTHOTO MOl HA MPOBOJHUK C TOKOM.
DNEeKTpoABUTaTENIb IMOCTOSTHHOTO ToOKa. Mchnonb30BaHME HSIEKTpOABUTATENIEd B TEXHMYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel @apanes. SIBieHne 371eKTpOMarHuTHON nHAyKuuU. IIpaBuio Jlenna. Dnexkrporeneparop.
CriocoObl MONy4eHHUs 3JIEKTPUUYECKON 3HEpPruu. DJIEKTPOCTAHIIMM Ha BO300HOBISEMBIX HCTOYHHKAX
SHEPTrUH.

Hemoncmpayuu.

o UhAWNPE

o
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DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpoiCTBO U IEMCTBUE AIIEKTPOCKOTA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpoBOIHMKYN U AUBIIEKTPUKHU.

MoaenupoBaHHE CUIIOBBIX JJMHUM 3JIEKTPUUYECKOTO TOJISL.

HcTouHnKH TOCTOSIHHOTO TOKA.

JIenCTBUA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUHN TOK B )KHIKOCTH.

. "'a30BbIii pazpsi.

. U3Mepenne cuiibl TOKa aMIepMeTpOM.

. I3MepeHue 3J1eKTpUYECKOro Haps>KeHUST BOJIBTMETPOM.

. Peoctar u marazu conpoTUBIEHUN.

. BzaumopeiicTBre MOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOXXHOCTH pa3/IesICHUs IMOJTIOCOB MarHuTa.

. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTHoe€ 1osie Toka. DJIeKTPOMarHur.

. JlelicTBE MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.

. DNEKTPOABUTATEIIb IOCTOSIHHOTO TOKA.

. UccnenoBanue siBJI€HUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

. OnerTel @apayest.

. 3aBUCUMOCTH HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHUSI.
25.

9HeKTp0reHep aTOp MOCTOAHHOT'O TOKA.

Jlabopamopuvie pabomsl u onsimol.

A

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIUEH U PH COMPUKOCHOBEHUH.
I/ICCJ'IGJIOBaHI/Ie HeﬁCTBHﬂ QJICKTPHUYCCKOI'O I10JIA Ha ITPOBOAHUKH U JUDJICKTPUKH.

C6opka 1 mpoBepka pabOoThl ANEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHHe CUIIbl TOKA.

W3mepenue u peryupoBaHuie HaIPSHKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HMAYILIETO YEpPE3 PE3UCTOpP, OT CONPOTUBIICHHS
PE3UCTOPa U HAIIPSKEHUS Ha PE3UCTOPE.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 2JIEKTPHUUECKOTO COMPOTHBIIEHHUS NMPOBOJHUKA OT
€ro JJIMHBI, TUIOIIAIU TOMEPEYHOr0 CEYEHHs U MaTepHara.

IIpoBepka mpaBuia CIOXKEHUS HAINPSHDKEHUH INPU IMOCIEI0BATEIbHOM COEIUHEHUH JBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia AJis CUIIBI TOKA MPH MMAPAJIEIbHOM COETUHEHUH PE3UCTOPOB.
Omnpenenenne paboOThI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPsKEHUS HA HEH.
Omnpenenenne KII/I narpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOJEMCTBHS IOCTOSIHHBIX MAarHUTOB.

I/IsyquHe MaramMTHOI'O II0JIA MIOCTOSHHBIX MAarHuTOB ITPU UX O6’Le)II/IHeHI/II/I " pasacIICHUN.
HccnenoBanue 1efHCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OnbIThl, AEMOHCTPUPYIOLIME 3aBHCHUMOCTb CHIJIBI B3aUMOJEHCTBUS KaTyHIKM C TOKOM H
Mar"auTa OT CHJIbI TOKa U HAalIPpABJICHUA TOKA B KaTYIIIKC.

I/IsyquHe ,Z[GI\/'ICTBI/ISI MAar"avMTHOTIO I10JI Ha IMMPOBOJHUK C TOKOM.

KoHcTpynpoBanue u usydeHue padoThl JIEKTPOABUraTEeIs.



20. U3mepenune KIIJ[ anekTpoaBUraTeibHON yCTaHOBKH.
21. OneITEL IO HCCIICAOBAHUIO ABJICHUA 3H€KTpOMaFHHTHOﬁ HHAYKIUH: HUCCIICAOBAHUC

M3MEHEHHUH 3HAYEHUS U HalPaBJICHUs UHYKIIMOHHOIO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOro  JABWXKEHHUsA. PaBHOMepHoe  mpsMOJIMHEHHOe  JBHKeHHe.  HepaBHoMepHOe
npsiMosiMHetHOe JBIkeHue. CpeHsst © MTHOBEHHAsI CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOEe mpsiMosiMHElHoe ABuxkeHue. CpoOoaHoe maneHue. OIBITHI
lanunes.

PaBHoMepHOE nBHKeHUE MO OKpYXHOCTH. [lepuon u yactora oOpamienus. JInneitHas u yrioBas
ckopocTtH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

[TepBriii 3akoH Hprorona. Bropoit 3akon Hptorona. Tperuit 3akoH Herotona. Ilpuniun
CYIIEpPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHiia TPEHHUS CKOJIbKEHHUS, CHJIa TPEHUsS IOKOA,
JIPYTUE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHHE CBOOOJHOTO majaeHus. JBMKeHue
wia"et Bokpyr Coinnua. [lepBas kocmuueckast ckopoctb. HeBecoMoCTh U meperpysku.

PaBHOoBecue marepuanbHON TOYkU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Ttena. M3Menenwe wummynbca. WMmynabc cuiibl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeaktnBHOE NBHXKEHUE.

Mexanunueckas paboTa U MOIIHOCTh. PaboTa cun TskecTH, ynpyroctu, TpeHus. CBsI3b SHEPTUU U
pabotel. [loTeHumanbHass SHEPrusl Teja, MOJIHATOTO HAJ TOBEPXHOCTHIO 3emiid. [loTeHImanbHas
SHeprusi cxkatod mnpyxuHbl. KuHernueckas sHeprus. Teopema O KHUHETHYECKON HHEPruu. 3aKOH
COXpAHEHUS MEXAHUYECKOU SHEPTUH.

JHemoncmpayuu.

1. HaOGmroeHre MEXaHUYECKOTO JBIKEHUSI TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHME TIyTE€W M TPACKTOPHI IBMIXKEHHUS OJTHOTO U TOTO K€ TeJa OTHOCHUTEIHHO Pa3HBIX

TeJI OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

4. HccnepoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHHUS.

5. Hab6moneHue ABMXEHUS TeNa MO OKPY>KHOCTH.

6. HalOmroneHrne MexaHMUECKUX SBJICHHM, TPOUCXOAIINX B cucTeMe oTcuéra «Tenexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBHKECHUU OTHOCUTEIHLHO KaOMHETa (DU3HKH.

7. 3aBUCHUMOCTh YCKOPEHHUs TeJjla OT MacChl Tea U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HabGnrogenue paBeHCTBA CUII TIPU B3aMMOJICHCTBHH TEI.

9. H3MeHeHUe Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya umnysbca Npy B3auMOICHCTBUU TEN.

11. IIpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEJI.

12. CoxpaHeHure UMITyJbca MPU HEYIPYTrOM B3aUMOJIEHCTBUH.

13. CoxpaHeHue UMIyibca Mpu a0COJIFOTHO YIIPYTOM B3aUMOJIEHCTBUH.

14. HabmoieHne peakTUBHOTO ABMKCHHUS.

15. CoxpaHeHue MeXaHU4IeCKOW YHEPTHH MPU CBOOOHOM MaICHUH.

16. CoxpaHeHrE MEXaHUYECKON YHEPTUU TP ABMKEHHUH TeJla MO/ IEHCTBUEM MPYKUHBI.

Jlabopamopmuvie pabomul u onvimol.

1. KoncTpyupoBaHue TpakTa sl pa3rOHa M JAJIbHEHIIEr0 PaBHOMEPHOIO JIBMXKEHMS IIapHKa

WJTU TEJICKKHU.



2. OmpeneneHue cpegHeil CKOPOCTH CKOJIbKEHUSI OpycKa WM ABM)KEHUS IIapHKa M0 HAKJIOHHOM
IIJIOCKOCTH.
OrnpenenieHne yCKOPEHUs Tena Py PaBHOYCKOPEHHOM JBUKEHUU 10 HAKJIOHHOW IIJIOCKOCTH.
4. HccnenoBaHue 3aBUCUMOCTH IIyTM OT BpPEMEHU IIpU PAaBHOYCKOPEHHOM JBUKEHHM O€3
HayaJbHOU CKOPOCTH.

5. IlpoBepka runoTe3bl: €clu MPHU PaBHOYCKOPEHHOM JBIKEHHH 0€3 HayalbHOW CKOPOCTH IYTH
OTHOCATCSI KakK psJi HEYETHBIX YHCEI, TO COOTBETCTBYIOLIME IIPOMEKYTKH BpPEMEHU
OJINHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JABJIECHMSL.
Onpenenenre kKodphUIUEeHTa TPEHUS CKOJBKCHHUS.
Onpenenenne KECTKOCTU IPYKUHBI.
Omnpenenenue padOThl CHIIBI TPEHUS NMPU PAaBHOMEPHOM JIB)KEHUU TeJla M0 TOPU3OHTaIbHOU
MTOBEPXHOCTH.

10. Ompenienienrie  pabOThl  CUJIBI  YOPYTOCTH TMpU TMOAbEME Tpy3a C HCIOJIb30BAHHEM

HETIOJIBM)KHOTO U TIOJIBHPKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Kojie0aHUsI M BOJHBI.

Konebarenbnoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOaHUWIl: MEpHOJ, YacToTa,
amruintyna. Maremaruueckuil U npyXMHHbINA MasTHUKU. [IpeBpamienue sHepruu npu KojaedareabHOM
JBUKECHUH.

3aryxaromue KoineOaHus. BbIHYXaAeHHbIE KojieOanus. Pe3oHaHc. MexaHWYECKHE BOJHBIL
CBoiicTBa MexaHWYECKUX BOJIH. [IpofonpHbIE M MonepeyHble BOJIHBL. J[IMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusa. MexaHu4ecKre BOJIHbI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. [’ poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habintoienne BeIHYX/IEHHBIX Kosle0aHUIl U pe30HaHca.

PacnipocTpanenue npoJoabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENN).

HabintoieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKHI pE30HaHC.

ﬂaﬁopamopmﬂe pabomul u OnvIMObL.

1. Ompenenenue 4acTOThl U IEpUOA KOJIeOaHU MaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezaeneHue 4acTOTHI U MepHoa KoieOaHUH NPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH IepHOJa KoJeOaHUM MOABEMIEHHOTO K HUTH Tpy3a OT JJUHBI
HUTH.

4. UccnenoBaHue 3aBUCUMOCTH Mepro/ia KoeOaHuil MPY>KUHHOTO MasTHUKA OT MacChl rpy3a.

[IpoBepka HE3aBUCHMMOCTH Tepuoja KoiebaHWi rpy3a, MOJABEHIEHHOT0 K HHUTH, OT MAaccChl

rpysa.

6. OnbIThl, AEMOHCTPUPYIOLIME 3aBHCUMOCTh MEpHOJia KOJICOAHUN NPYKUHHOTO MasiTHUKA OT

MAacchl Ipy3a U KECTKOCTH MPY>KUHBL.

7. VI3mepeHue yckopeHUs: CBOOOJIHOTO Ma/IeHHUs.

Pa3nesa 10. D1eKTpOMarHuTHOE MOJIe M 3JIeKTPOMarHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE Tojie. DJIEKTPOMarHuTHble BOJHBL. CBOMCTBA 3JIE€KTPOMAarHUTHBIX BOJIH.
[Ixana 351eKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHNe 2IEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DJIeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoIHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.
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Jlabopamopuusie pabomot u onvimel.
1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOTO TenedoHa.
Paznen 11. CBeToBbI€ IBJIEHUS.
JIyueBas mojeinb cBera. Mcrounuku csera. lIpsMonnHeiiHOe pacpocTpaHEeHUE CBETa. 3aTMEHUs
Comuua u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)KeHHUsI CBETA.
[Ipenomiienne cBeTta. 3akoH IpesnomieHHs cBeTa. [lonHOe BHYTpEHHEE OTpa)XKCHUE CBETa.
Hcnonbs30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOAX.
JIunza. Xox mydelt B inH3e. OnTudeckas cucrema goroanmnapara, MUKPOCKOTIa U Teneckorna. a3
KaK ONTHYECKasi CUCTEMA. bIu30pyKoCTh U 1aIbHO30PKOCTb.
Paznoxenne Oemnoro cBera B cnekTp. OmbiTel HproToHa. CroKeHHE CHEKTPAlbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMonuHENHOE pacIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuyenne n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTHYecKHil CBETOBOI.
Xon nydeit B cobuparolieit muH3e.
Xop Jiydell B pacCenBaroLIeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Tpunuun neiicTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10 Mopens rnasa.
11. Pa3noxxenue 6enoro cBera B CIEKTp.
12. Tlonyuenue Genoro cBeTa Mpu CI0KEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAXKEHHsI CBETOBOTO JIyda OT yIjla MaJeHus.
2. H3yueHue xapakTepUCTHK MU300pa)keHUs MpeaAMeTa B IIJIOCKOM 3epKaJe.
3. HccnenoBanue 3aBHCHMOCTH YIJIa MPEJIOMIJIEHHS CBETOBOTO Jyda OT yrja HaJeHUs Ha
TPAHUIIE «BO3TYX—CTEKIIO».
4. TlomyueHue n300pakeHUI ¢ TOMOIIBIO COOMPATOIIEH JINH3BI.
5. OmnpeneneHue POKYCHOTO pacCTOSHUS U ONITUYECKOM CUJIbI COOMPAIOIIEN JIMH3BI.
6
7.

CENDUHWNE

OMnBITHI IO PA3JIOKEHHUIO OEIOro CBETa B CHEKTP.
OnbITHI 1O BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPBHI.

Pasznea 12. KBanTtoBble siBJIeHHS.

OneiTel Pesepdpopaa u mnanerapHas mojnenb aroma. Moxens atoma bopa. Mcnmyckanue u
IIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHUaThle CIEKTPHI.

PannoaktuBHOCTH. Anb(da-, 6eTa- u ramma-uznydeHus. CTpoeHue aToMHOTO spa. HykimoHHas
MOJielb aToOMHOro sapa. M3oronel. PagnoaktuBHble npeBpameHus. [lepuon momypacnaga aToMHBIX
anep.

SAnepHple peakuuu. 3aKOHBI COXPAHEHMs 3apsiIOBOTO M MAacCOBOIO YHUCEN. ODHEPIusl CBA3H
aTOMHBIX siiep. CBsi3b Macchl W sHepruu. Peaknuu cuHTe3a u neneHus saep. VIcTOUHUKHM 3HEpruu
ConHua u 3B€31.

AnepHas sHepreTuka. JleicTBUS paiOaKTUBHBIX N3JIy4€HUHN Ha )KMBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.
CrieKTphl pa3avyHbIX I'a30B.

CrnexTp Bomopoa.

Ha6mronenue tpexoB B kamepe Buibcona.
Pabora cuéTurka HOHM3UPYIOUUX U3TYYECHUH.
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6. Peructpauus uzmydeHus: NPUPOJHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopmuvie pabomol u onvimol.

1. HabumroeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

2. HccnenoBaHue TpPEKOB: H3MEpEHHE OHHEPrMHM YacTHIBI 10 TOPMO3HOMY HyTH (IO

dbotorpadusm).

3. H3mepenue paanoakTHUBHOTO (oHa.

IToBTOPUTENBHO-00001IAK0 M MOAYJIb.

[ToBTOpUTENBEHO--0000IAIOIIMK MOAYIb MpeaHa3HaueH /I CUCTEMAaTH3alMH W O00O0OIICHHS
MPEIMETHOTO COJEPXKAHUA U ONbITA JEATEIbHOCTH, MPHOOPETEHHOrO MpPH H3YYEHUU BCEro Kypca
¢bu3uKM, a Takxke g MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHY MO (Qu3uKe Uis
00yJaroImuxcs, BEIOPABIINX 3TOT Y4EOHBIH MpeaMeT.

[Ipu u3ydeHHH TAHHOTO MOJIYJIS PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUABI JEATEIbLHOCTH, Ha
OCHOBE KOTOPBIX 00ECHeunBacTCS JOCTIXKEHUE TMPEIMETHBIX W METalPEeIMETHBIX IUIAaHHUPYEMBIX
pe3yNbTaToB 00yUYeHUs, POPMUPYETCS €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HayYHBIX METO/I0B
WCCIICIOBAHMSI SIBJICHUI TPUPOIBl M TEXHUKH, OBIAJCHUE YMEHHUSIMUA OOBSICHATH (PU3UUECKUE SIBIICHUS,
MIPUMEHSIS MOTYYEeHHbIE 3HAHUS, PEIIaTh 3a/Ia4M, B TOM YHCIIe KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHOMIIHATBHO AESATENBHOCTHBI XapaKTep JAaHHOIO pasjena peanu3yercs 3a C4ET TOro, 4To
oOyuaroluecs BHIIOJHSIIOT 331aHNs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE IOJyYCHHBIX 3HAHHWW PACMO3HABAaTh W HAYYHO OOBSICHATH (PU3MUECKUE SBICHHUS B
OKpY>Karollel MpUpo/ie U OBCETHEBHOM KU3HU;

WCTIOJBb30BAaTh HAYYHBIE METOABI HCCIEIOBAHUS (U3NYECKUX SBICHHHA, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HaYYHBIE OCHOBBI HanOoOJiee BAKHBIX JOCTH)KEHUIH COBPEMEHHBIX TEXHOJIOTHH, Hapumep,
MPAKTUYECKOTO MCIOJIb30BaHUs Pa3IMYHBIX HCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA MPEBPALICHUS U
COXpaHEHHS BCEX M3BECTHBIX BUIOB DHEPTHUH.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA IIPOTPAMMBI 11O ®UBUKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

N3ydyenne ¢u3MKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HaIpaBJIEHO Ha JIOCTH)KEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

B pesynbrare nzydenus: Gpu3NKU Ha YPOBHE OCHOBHOI'O 0O0IEro oOpa3oBaHUs y 00y4arouerocs
OyayT chopMUpPOBaHbI CIAESAYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
— MpOSBIIEHUE UHTEpECa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pr3nueckoi HayKu;
— IIEHHOCTHOE OTHOILIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX--(PU3UKOB;
2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
— TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXICHHU OOILECTBEHHO 3HAYUMBIX W 3TUYECKUX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN (DU3HKH;
— OCO3HAHME BAXXHOCTU MOPAJIbHO--3TUYECKUX NIPUHIMUIIOB B JEATEIBHOCTH YUYEHOTO;
e 3)3CTeTHYEeCKOro BOCIMTAHMS:
® — BOCHpHUATHE JCTETHYECKUX KauyecTB (u3nueckod Hayku: €€ TapMOHHYHOTO MOCTPOCHHMS,

CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

® — OCO3HaHHE IIEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;
® — pa3BHUTHE HAYYHOU JTFOOO3HATEIHLHOCTH, HHTEPECA K UCCIIEIOBATEIBCKOM e TEIbHOCTH,

e 5) ¢popMupoBaHNs KYJAbTYPbI 310POBbS M SMOIIHOHAJIBLHOIO 0J1aroNmoJIyYns:



® — OCO3HaHME LEHHOCTH Oe30macHOro oOpa3a JKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BO)XHOCTH TpaBHJ OE30MAaCHOTO MOBEACHHMS HAa TPAHCIOPTE, HA JOpOrax, C 3JICKTPUUYECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAILIHUX YCIOBHUSAX;

e — c(OpMHPOBAHHOCTh HaBbIKA pe(IEKCUH, IPU3HAHUE CBOETO IIPaBa Ha OIIMOKY U TaKOIo K€ IIpaBa
y JIpyroro 4ejoBeKa;

e 6) TPYZ0BOIO BOCIINTAHMA:

e — AKTUMBHOE Yy4yaCTHE B pEIIEHUM IPaKTHUECKUX 3ajady (B paMKax ceMbH, 0Opa30BaTENIbHOU
OpraHM3aluy, roposa, Kpas) TEXHOJIOTHYECKON U COL[MaJIbHOM HalpaBIEHHOCTH, TPEOYIOIUX B TOM
yucie U GU3NYECKUX 3HAHUMH;

® — UHTEpec K IPAKTUYECKOMY U3yUeHHIO podeccuii, CBA3aHHBIX ¢ (GUUKOI;

e 7) 3K0JIOTHYECKOI0 BOCIIUTAHMSL:

e — OpHEHTAIMs HA MPUMEHEHUE (PU3MUECKUX 3HAHUH Ul peUIeHUs 3a7ad B 00JaCTH OKpY’Karomen
Cpelpl, IUIAHUPOBAHUS IOCTYNKOB M OLICHKHM HX BO3MOXKHBIX IOCJIEICTBUN JUISl OKpPYXKArOIIEH
Cpelbl;

® — 0CO3HAHME ITI00AILHOIO XapaKTepa SKOJIOTNYECKUX POOJIEM U ITyTed UX PEIICHUs;

e §8) axanTanuM K U3MEHSAIIHUMCS YCJIOBHAM COLUAIBHON U PUPOAHOI cpeabl:

e — MOTPeOHOCTh BO B3aUMOJAEHUCTBUM IPU BBIIOJIHEHUH HCCIEI0BAaHMM M MPOEKTOB (pusnyeckon

HaIPaBJICHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

® — [OBBINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUUECKYIO JeSTEIbHOCTS;

e — noTpebHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4ucCie (HOPMYIHPOBATH WUJICH, MMOHSITHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

® — O0CO3HaHHE JCPUIUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETCHTHOCTEH B 001acTH (PU3UKH;

® — IUTAaHUPOBAHHME CBOETO PA3BUTHUS B MPUOOPETCHUH HOBBIX (PU3UUYECKHUX 3HAHUIA;

L] — CTpeMJ'[eHI/IG aHaHI/ISI/IPOBaTI) 1 BBIBJIATH B3AUMOCBA3U HpI/IpOI[I)I, o6mecma 1 3KOHOMHKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DPM3MUECKUX 3HAHUM;

® — OLIEHKA CBOUX JCUCTBUHN C YUETOM BIHSHUS HA OKPYXKAIOUIYIO CPENy, BO3MOXHBIX TTTOOATBHBIX
MOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs mporpamMmsbl 1o (hU3uMKe Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs y
oOyuatomerocsi  Oynytr  chopmupoBaHbl ~ MeTampeAMeTHbIe  Pe3yJbTAThl,  BKIIOYAIOIIUE
M03HABaTENIbHbIE YHUBEpPCaJIbHble y4eOHbIE NE€HCTBUS, KOMMYHUKATHBHbBIE YHHBEpCaJbHbIE y4EOHbIE
JEHCTBUS, PETYIATUBHBIE YHUBEPCAbHBIE YUeOHbIC TEHCTBUSI.

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JJjornueckue aAeMcTBUA:

® BBISBISITH M XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKU OOHEKTOB (SIBICHUH);

® YCTaHaBJIIMBAaTh CYIIECTBEHHBIM MPU3HAK KIacCU(PUKAIUKA, OCHOBAHUS ISl OOOOIIECHUS H
CpaBHEHUS,

® BBISBISATH 3aKOHOMEPHOCTH M TIPOTHBOpPEYMS B paccMaTpuBaeMmblX (akTax, JaHHBIX U
Ha6J'IIO)IeHI/I$IX, OTHOCSIIUXCA K (1)I/ISI/IT-ICCKI/IM SABJICHUSAM,

L] BBIABIIATH HpI/I"II/IHHO--CJ'IGJICTBCHHI)Ie CBs3H HpI/I I/IBYIICHI/II/I (1)PI31/I‘-I€CKI/IX HBHGHI/Iﬁ "
HpOHCCCOB, JcJIaTh BBIBOJIbI C HUCIIOJIB30BAHUEM IIe,ZlyKTI/IBHBIX 158 I/IHI[yKTI/IBHBIX
YMO3aKJIFOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEIIUYNH;



CaMOCTOSITENILHO BBIOMpATh CIOCOO perieHust y4yeOHOM (u3uueckoil 3amaun (CpaBHEHHE
HECKOJIBKHX BapHaHTOB PEIICHHS, BEIOOP Hanboee MOIXOIAIIEro ¢ y4ETOM CaMOCTOSATEILHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKkue NeiicTBUA .

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

MPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3NYeCcKuit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3UYECKOTO SIBICHHUS;

OLICHMBAaTh HA MPUMEHUMOCTH M JIOCTOBEPHOCTh HH(OpPMAIMIO, TOIYYCHHYIO B XOJE
WCCIEA0BaHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENTLHO (OPMYITHPOBaTh OOOOIIEHUS W BBIBOABI IO PE3yJIbTaTaM IMPOBEIEHHOTO
HaOJI0/IEHUs, OIIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBaTh BO3MOXKHOE JaybHElIee pa3BUTHE (DU3MUECKUX IMPOLIECCOB, a TaKkKe
BBIJIBUTATh TIPEATNOJIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAaX.

PabGora ¢ undopmanmeii:

IPUMEHSATH pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE HHPOpMALIH
WIH JaHHBIX C Y4ETOM MPEATIOKEHHON YIeOHOH (PH3NMUeCcKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMYHbIX BUJOB U
¢bopM npencTaBieHMs;

CaMOCTOSITEJIbHO ~ BbIOMpAaTh ONTUMalbHYIO (opMy ImpeiacTaBieHus HHopManuu u
WUTIOCTPUPOBATh pelllaeMble 3a/la4id HECJIOKHBIMU CXEMaMH, uarpaMMaMu, MHOM rpadukoit
Y UX KOMOMHAIHSIMH.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

B xoze oOcykIeHusi yueOHOro Marepuala, pe3yibTaToB JabopaTOpHBIX pabOT U MPOEKTOB
3aJaBaTh BOMNPOCHI 10 CYIIECTBY OOCYKIa€MOM TeMbI M BBHICKA3bIBaTh WJICH, HAICJICHHBIC HA
pelIeHre 3a1a41 1 oJIepKaHe 01arokenareTbHOCTH OOIEeHUS;

COTIOCTABJIATH CBOM CYXKICHHS C CYXKICHUSMHU JPYTUX YYACTHUKOB JUANOra, 0OHApyXKUBATh
pa3IM4Me U CXOJICTBO MO3UIIMIA;

BBIPQXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJTMYHO TMPEICTABISATh PE3YJIbTAThl BBHIMOTHECHHOTO (U3WYECKOTO OMbITa (IKCIEPUMEHTA,
UCCIIeTOBAHMSI, TPOEKTA);

MOHUMATh U HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM W WMHIWBUIYadbHOW pPaOOTHI MpHU
pelIeHnN KOHKPETHON (U3NYeCcKOi npoOIembl;

MPUHUMATH TIEJTH COBMECTHOW JIEATEITHHOCTH, OPTAHW30BBIBATh JICUCTBUS 110 €€ TOCTHIKEHUIO:
pacmpenenaTb poju, 0OCYXKIaTh MPOIECCH W Pe3ydbTaThl COBMECTHOW paboThI, 0000maTh
MHEHHUS HECKOJIBKHX JIIONICH;

BBHITIOJIHATh CBOKO 4YacTh pabOTHI, JOCTHTasi KAa4eCTBEHHOTO pe3ysbTaTa II0 CBOEMY
HAIPABJICHUIO U KOOPAWHHUPYS CBOM JICUCTBHUS C APYTUMHU WICHAMHU KOMAaHIbI;

OLIEHUBATh KAueCTBO CBOETO BKJIaJa B OOIMMH MPOAYKT O KPUTEPHUSM, CaMOCTOSTEIHHO
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranmu3anus:

BBISIBJIATH TMPOOJIEMBbl B JKM3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOIIMX JUIsl pelIeHHs
(hbUBUYECKUX 3HAHUN;

OPHEHTUPOBATHCS B PA3IMYHBIX MOJIXOAAX NMPHUHIATUSA pPEelIeHUH (MHIUBHUIyaIbHOE, IPHUHSITHE
pellIeHns B IpyMIe, IPUHIATHE PELLICHUI TPYIIOoi);



o CaMOCTOSTCIIBHO COCTaBJIATH aHFOPI/ITM pemeHI/m (1)H3H‘-I€CKOI>1 3a1a4uu NnJn IIJIaHa
HCCAENOBaHUS € YYETOM HMMEIOMIUXCSA PECcypcoB H  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIJIaracMble BApUAHThI PELICHU;

e JlenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

e J1aBaTh aJICKBAaTHYIO OIIEHKY CUTYyaIlMU U IIpeajiarath ImjiaH e€ n3MEHEHNS,

L OGBHCHHTL HpI/I‘{I/IHLI JOCTHUIKCHUA (HGI[OCTI/I)KeHI/ISI) peByHBTaTOB JACATCIIPHOCTHU, JdaBaTb
OIICHKY MPUOOPETEHHOMY OTIBITY;

® BHOCHUTb KOPPEKTHUBBI B JEATEIHLHOCTh (B TOM YHCIEC B XOJ BBINOJHEHUS (PU3MUECKOTO
WCCIICIOBAHMS WJIM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSTENHCTB, H3MEHHUBIIMXCS CHTYAIIHH,
YCTaHOBJICHHBIX OIMMOOK, BOSHUKIITUX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEJIU U YCIOBUSM;

® CTaBUTH ceOsl HA MECTO JIPYroro 4eJoBeKa B XOJ€ CIopa WIM JUCKYCCHHM Ha HAyYHYIO TEMY,
IIOHUMAaTh MOTHUBHI, HaMepeHI/Iﬂ nu HOFI/IKy [[perI‘O;

® TIPU3HABATh CBOE MPaBO Ha OMIMOKY MPH PEeIIeHUH (PU3NIECKHX 33/1a4 UM B YTBEPIKICHUAX HA
Hay4YHBIE TEMBI U TAKOE YK€ MPaBO APYTOro.

HNPEIMETHBIE PE3YJBTATbBI

K xonmy oOydyenuss B 7 KJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

J UCIOJIb30BaTh TMOHATHA: (U3NYECKHE M XMMUYECKHE SBJIECHUS, HAOIIOJCHUE, SKCIEPHUMEHT,
MO/IEJIb, THIIOTE3a, CAMHHUIBI (PU3UIECKUX BEIMYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BEIECTBA
(TBE€pmoe, KuAKOoe, Ta3000pa3HOE), MEXaHWYeCKOoe JBHXKEHHE (PaBHOMEpPHOE, HEepaBHOMEpPHOE,
NPSIMOJIMHEIHOE), TPaeKTOpUs, paBHOJAEWCTBYIoIIas cwia, AaedopMmanus (ymnpyras, IJIacTU4YecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

o pasnuyate sBieHUs (aud¢ys3us, TEIIoBOe JBMKEHHME 4YacTHIl BELIeCTBa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, MHEepLUs, B3aUMOJCICTBHE Tell, paBHOBECHE TBEPIBIX TEN C
3aKpEMJIEHHON OCBIO BpALICHMs, Iepenada JOaBiICHHS TBEPABIMU TEJIaMHU, >KHJIKOCTIMU M Ta3aMu,
aTMoc(epHOe [aBieHHE, IJIaBaHUE TeJ, MPEBpAIlleHUs MEXaHMYECKONW SHEpPruu) MO OIMUCAHUI0 HX
XapaKTepHBIX CBOIMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3UYECKOE SIBIICHUE;

o pacrio3HaBaTh IpPOSBICHUE HM3YYCHHBIX (U3UYECKUX SBICHUH B OKpYXKAIOIIEM MHpE, B TOM
yuciie (U3NUECKHe SIBICHUS B IMPUPOJIE: MPUMEPHI JBMKEHHUS C PA3IMYHBIMU CKOPOCTSIMHU B KUBOH U
HEXXMBOM MpHpoJIe, NeCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTo 1aBICHUS Ha
KUBOM OpraHusM, IUIaBaHHUE pbIO, phlYard B TeJ€ 4YeJIOBEKa, MPHU 3TOM IEPEBOJIUTH MPAKTUUYECKYIO
3ajjauy B yueOHYIO, BBIIEIIATH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIA;

. ONHKCBHIBATh M3y4YCHHbIE CBOWCTBA Tel W (U3UYECKUE SIBICHUS, HUCHONb3ysd (U3NUECKHUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs, MYyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHja
YIPYrOCTH, CHJIa TSDKECTH, BEC Tella, CHiIa TpPeHMs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Traza),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYecKasi paboTa, MOIIHOCTb, MJIEYO CHJIbI, MOMEHT CHJIbI, KOOPPHUIINEHT
IIOJIE3HOTO JEWCTBHUS MEXAHM3MOB, KHHETHYECKass M IOTCHLMAJIbHAs DSHEPIus), NpU OINHUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIIOJIIb3YyEMBIX BEJIMYUH, UX OOO3HAYEHUS U E€IMHMUIIBI
(bU3NYEeCKUX BEJINYMH, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IpapUKU U3y4YE€HHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

. XapakTepu3oBaTh CBOMCTBA Tej, (U3MYECKHE SBJICHUS M IPOLECCHI, HCIONb3ys IMpaBUIIa
CIIO)KEHMsI CWJI (BIOJIb OJHOM mpsimMoii), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumezna, NpaBUIIO
paBHOBecHsl pblyara (OJ0Ka), «30J10TO€ MpPaBHIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYeCKOH
SHEpPIuu, IpU 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYecKoe
BBIPa)KEHHUE;



o OOBSICHATh (U3NYECKUE SIBICHUS, MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalull MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYUHHO--CICICTBEHHBIE CBS3H,
CTpOUTH O0BsICHEHUE M3 1—2 JIOTMUECKUX IIaroB ¢ ONOpod Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX
SABJICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pewiath pacu€THble 3a7aud B 1—2 HEHCTBHS, UCHOJb3Ys 3aKOHBI M (POPMYJIbI, CBS3BIBAIOLIME
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJaud 3allUChIBaTh KpPaTKOE YCIOBHE,
HOJCTABIATh (PU3MUECKUE BEIMUYUHBI B (OPMYJBI M NPOBOAUTH PACUYETHl, HAXOIUTH CIIPABOYHBIE
JaHHbIe, HEOOXOAMMbIC ISl PEUIeHUs 3a/ad, OLCHHBATH PEATTMCTHYHOCTh MOJYYEHHOW (U3UUECKOi
BEJIMYMHBI;

o pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO PELIMTh IMPH MOMOLIM (PU3MUYECKUX METOJOB, B
ONMCaHUM MCCIEJOBAHUS BBLIENATH IPOBEPSIEMOE INPEANOJIOKEHUE (TUIOTE3y), pa3ludarb U
MHTEPIPETHPOBATH TOJTYYCHHBIA Pe3ylbTaT, HAXOAUTh OMIMOKH B XOJE OIBITA, EJIaTh BBHIBOJIBI IO €T0
pe3yJipraTam;

o IPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SABICHUA MM (U3UUYECKUX CBOUCTB Tell:
dbopMyIHpOBaTE TPOBEpPSEMBbIC MPEANOIOKEHUs, COOMpaTh YCTaHOBKY U3  IPEIIOKEHHOTO
000pyZI0BaHUs, 3alIUCHIBATH X0/ ONbITa U (OPMYIUPOBAThH BHIBOJIBI,

o BBIMOJIHATh MpSIMBbIE HM3MEPEHMs DPACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIEPATypbl C HCIOJb30BAaHUEM AaHAJOrOBBIX M LHU(POBBIX MNpUOOPOB, 3alMCHIBATh IOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUIA;

o IPOBOJIUTH HCCIICOBAaHUE 3aBUCHUMOCTH OJHOW (U3MYECKON BEIUYMHBI OT JpYyro ¢
HCII0JIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PAaBHOMEPHO JIBUXKYILETOCS Tejla OT BpEMEHU
JBYDKEHUS TeJa, CUIJIbl TPEHUS CKOJIBKEHMs OT Beca Tena, KauecTBa 0OpabOTKM MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHWJIBI TPEHMsI OT IUIOLIAAM CONPHUKOCHOBEHHUS TE€J, CHJIbI YINPYrOCTU OT YAJIUHEHUS
NPY>KHUHBI, BHITAJIKUBAIOLIEH CHUJIBI OT 00bEMa MOrPYKEHHON YacTH TeNa U OT IUIOTHOCTU JKUJAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTU Tella, OT IIYOMHBI, HA KOTOPYIO MOTPYKEHO TeNo, YCIOBHUM IIaBaHUs
TeJl, YCIOBUI paBHOBECHUS phlyara U OJOKOB), yUaCTBOBATh B IJIAHUPOBAHUHU YU4€OHOTO MCCIIEOBAHUS,
coOupaTh YCTAaHOBKY U BBINOJIHATH HM3MEPEHHUS, CIeAys MpEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl TOJYYEHHOH 3aBUCUMOCTH (U3MYECKHUX BEJIWYMH B BHJIE NPEAJIOKEHHBIX TaOIUI] U
rpaduKoB, JeN1aTh BBIBOJBI 10 PE3yJIbTaTaM MCCIIEOBAHNUS;

o IPOBOANTH KOCBEHHbIE M3MEPEHUs] (U3UYECKUX BEJIWYUH (TUIOTHOCTh BELIECTBA >KUJIKOCTH U
TBEPAOrO TeNa, CUila TPEHUS CKOJIBKEHUS, NAaBJICHUE BO3/yXa, BHITAJIKUBAIOLIAS CHIIA, JEHCTBYIOIIAs Ha
MOTPYXEHHOE B JKUIKOCTH TENO, KOA()(UIIMEHT MOIEe3HOr0 NEHCTBHUS MPOCTHIX MEXaHU3MOB), CIENys
NPEUI0KEHHOW MHCTPYKIUH: MIPU BBIOJHEHUN U3MEPEHUH COOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIUUCIISITh 3HAUE€HUE UCKOMOM BEIMUYUHBI,

o coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

o yKa3bIBaTh MPUHLHUIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPONCTB: BECBl, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIMecs] COCYIbl, OapoMeTp, pblyar, IOABWKHBIA U HEMOABMKHBIA OJIOK,
HaKJIOHHAS MJI0CKOCTh;

o XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPONCTB C
OMOpOoM Ha MX ONHMCAaHMs (B TOM YHCIE: MOAUIMITHHUKH, YCTPOWCTBO BOAOIPOBOAA, TMIAPABINYECKUI
IIpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETpP), MCMOJb3ysl 3HaHMS O CBOWCTBAx
(bu3nyecKuX sIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

o MPUBOJIUTH MPHUMEPHl (HAXOAUTh MHQOPMAIMIO O MpHUMepax) MPaKTUYECKOTO HCIOJb30BaHUS
¢u3nyeckux 3HAHUNA B IMOBCETHEBHOM KM3HM Uil obOecrieueHHs] O€30MacHOCTH MpHU OOpalieHuH ¢
npubopaMM U TEXHUYECKUMM YCTPOWCTBAMM, COXPAaHEHMsI 3/0pOBbsl M COONIOAECHUS HOPM
9KOJIOTMUECKOTO TIOBEIEHUS B OKPY’KaIOLLEH CpelE;

o OCYILECTBIISATh OTOOp MCTOUYHUKOB HMH(popManuu B MHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MUMEIOUIMXCSA 3HAHUM U IMYTEM CPaBHEHUS PA3JINYHBIX UCTOYHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISICTCS IPOTUBOPEUMBOM MIIM MOXKET OBITH HEJJOCTOBEPHOM;



o UCMOJIb30BaTh MpPHU BBINOJHEHUM YYEOHBIX 3aJaHMi HAayYHO--TIONMYJSIPHYIO JIUTEPATypy
(GU3M4eCKOro conepkaHus, CIpPaBOYHbIE MaTepHaibl, pecypchl ceTd MHTepHeT, BiajeTs npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE KpaTKWE TNHCbMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE 2-3
UCTOYHUKOB HMH(pOpManMu (U3NYECKOTO COJEpXKaHHUsA, B TOM YHCIE MYyOJMYHO JAenaTh KpaTKue
COOOIICHHUSI O pe3yNabTaTax MPOEKTOB WM YYEOHBIX MCCIICAOBAHUM, IIPU 3TOM I'PAMOTHO HCIOJIb30BATh
M3y4EHHBIN MOHATUHHBIN annapar Kypca (pU3HKH, COPOBOXIATh BBICTYIICHUE IIPE3CHTALIUEH;

o IPY BBIIOJHEHUH Y4EOHBIX NPOEKTOB U MCCIEIOBAHUN pacHpeAessaTh 00S3aHHOCTH B IpyIIe B
COOTBETCTBUM C IIOCTaBICHHBIMHU 3a/ladaMM, CICIAWUTH 3a BBIINOJIHEHHEM IIJIaHA JEWUCTBUM, aJeKBAaTHO
OLIEHUBATh COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTh TPYIIbI, BBICTpAaMBaTh KOMMYHHUKAaTHBHOE
B3aMMOJCICTBHUE, YUUTHIBAsI MHECHUE OKPYXKAIOIIHX.

K xonmy oOyuenust B 8 kJjiacce mpeaMeTHbIE pe3yiabTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

o MCIIOJIb30BAaTh MOHATHUS: Macca U pa3sMepbl MOJIEKYJI, TEIJIOBOE BUKEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSHUSL BEIIECTBA, KPHUCTAJUIMYECKHE M aMOp(Hble Tena, HACBILEHHBIH U
HEHACBILICHHBIN I1ap, BIAQKHOCTb BO3/lyXa, TEMIIEPATypa, BHYTPEHHSS JSHEPrus, TEIUIOBOM [BUTATEIlb,
AJIEMEHTAPHBIN AJIEKTPUUECKUM 3apsill, JEKTPUUECKOE 110JI€, IPOBOAHUKU U AUDIEKTPUKH, TOCTOSIHHBIN
EKTPUYECKUI TOK, MArHUTHOE T10JIE;

o pas3inyath sBJICHUA (TEMJIOBOE PACIIMPEHHUE M CXKaTHe, Teronepeaaya, TeIIOBOe paBHOBECHE,
CMauMBaHWE, KaNWUISpHbIE SBJICHUS, WCIIAPEHHE, KOHJAEHCAlUs, IUJIaBICHUE, KPUCTAUIN3aLUs
(oTBepAeBaHuE), KUIIEHUE, TeIonepeaaya (TerIoNPOBOJHOCTb, KOHBEKIMS, U3YyUEHUE), HIEKTPU3aLUs
T€J, B3aUMOJICHCTBUE  3apsioB, JIEWCTBUA  AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJECHCTBUE MarHUTOB, NEHCTBUE MAarHUTHOIO IOJS HA NMPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHAs
MHIYKIMS) TIO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JAHHOE
¢buznueckoe SIBICHUE;

o pacrio3HaBaTh MpPOSBICHUE HM3YYCHHBIX (U3UYECKUX SBICHUH B OKpYXKAIOIIEM MHpE, B TOM
yuciie (U3NYECKUE SIBICHHS B MPUPOJIE: MOBEPXHOCTHOE HATSDKEHHWE M KalWUISpHBIE SIBICHUS B
npupojie, KpUCTalasl B mpupozae, uzinydeHue ComnHIla, 3amMep3aHuEe BOJOEMOB, MOPCKHE Opu3BbI,
oOpa3oBaHHE pOCHI, TyMaHa, MHEs, CHEra, 3JeKTPUYECKHE SIBICHHUS B aTMocdepe, 3IEKTPUYECTBO
KHMBBIX OPraHU3MOB, MarHUTHOE M0JIe 3eMIH, Jpeii( MOII0COB, POJIb MATHUTHOTO MOJS JUIS XKU3HU Ha
3emiie, TMOJSPHOE CHUSHUE, MPU STOM IEPEBOJUTH MPAKTHUUECKYIO 3a/adyy B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (pU3HAKN) (PU3MUECKUX SBICHUM;

o ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHHs, HCIONb3YysA (QHU3NUECKUe
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSISI SHEpPrusi, KOJMWYECTBO TEIUJIOThI, YAENbHAas TEIIOEMKOCTh
BEIIECTBA, y/elbHas TEIJIOTa IUIABJIEHUS, yJeNbHas TEloTa MapooOpa3oBaHUs, yJesbHAs TEIuioTa
CrOpaHus TOIUIMBA, KOA(G(GUIUEHT MOJIE3HOr0 IEHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTD
BO3/yXa, DJIEKTPUYECKUI 3apsij, CUa TOKA, JJIEKTPUUYECKOE HAIIPSHKEHHE, COMPOTUBIIEHUE ITPOBOJHUKA,
yIETbHOE COIPOTUBIIEHHE BEIIECTBa, padOTa M MOIIHOCTH 3JIEKTPUYECKOIO TOKAa), MPH OMHCAHUU
NpPaBUIBHO TPAKTOBaTh (DU3MUYECKUM CMBICI HCIOJNB3YEMbIX BEJIWYHH, OOO3HAYEHHS M EAMHUIIBI
(Gu3MYECKUX BEIUYMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKHU U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

. XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBICHHUS W TPOLECCH, MCIOJIB3Ysl OCHOBHBIE
MOJIOXKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOPUH CTPOSHHMSI BEIIECTBA, IPUHIIUII CYIIEPIIO3UIIUHU TOJIei
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa 715 ydacTka 1enH, 3akoH JDxoymnsa—
Jlenna, 3aKoH coXpaHEeHHsI SHEPTUH, IPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alIHCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

o OOBSICHATh (PU3UYECKUE IMPOIECCHl U CBOMCTBAa TeN, B TOM YHCIE U B KOHTEKCTE CHTyalUi
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATH INPUYMHHO-CICACTBCHHBIE CBS3H, CTPOUTH



00BbsCHEHHE U3 1—2 JTIOTMYECKUX MIaroB ¢ OMOpoi Ha 1-2 M3y4EeHHBIX CBOMCTBA (PM3UYECKUX SIBJICHUH,
(U3MYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEN;

° pemath pacuéTHbIE 3a7aud B 2—3 JEUCTBHS, UCIOIB3YS 3aKOHBI M (POPMYIIbI, CBSI3BIBAIOLINE
¢dbu3nuecKkre BEIMYMHBI: HA OCHOBE aHAJM3a YCIOBUS 3aJjaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBISBISTDH
HCAOCTATOK JAaHHBIX JIsI PCHICHUA 3aJaydu, BBIGI/IpaTB 3aKOHBbI U d)OpMy.]IBI, HCO6XOI[I/IMBIG JJISL eé
pelleHrs, TPOBOAUTH pPAcU€Thl M CpPaBHUBATH IIOJIyYEHHOE 3HAueHHE (U3MYECKON BEIUYMHBI C
HU3BCCTHBIMU JaHHBIMHU,

L4 paciio3HaBaThb HpO6JIeMBI, KOTOPLIC MOXHO PpCHIMThL IIpU IMOMOIIN (bI/I3I/I‘-IeCKI/IX MECTOOOB,
UCIIONIb3YSl  ONMMCAaHWE MCCIEAOBAHUSA, BBIICIATH IMPOBEPSIEMOE MPEINOJOKEHUE, OLEHUBATh
MMPaBUJILHOCTD MMOPAJAKaA MPOBCACHUA UCCIICAOBAHN, ACJIaTh BBIBOABI;

° IOPOBOJIUTH OMBITH MO0 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB TeEl
(KanwUIsipHBIC SIBJICHHS, 3aBUCHMOCTH JABJICHHS BO3JyXa OT €ro 00bhEMa, TeMIepaTyphbl, CKOPOCTH
mpolecca OCTBIBaHUS M HarpeBaHUs MpH U3IYyYEHUH OT I[BeTa H3Myvarouleil (moruoraromeil)
IMOBEPXHOCTHU, CKOPOCTb HCHAPCHHUA BOJAbI OT TEMIICPATYPbl KHUAKOCTU U ILIOLIAAN ee IOBCPXHOCTHU,
ANEKTpU3alUsg Tl W B3aUMOJEHCTBUE OJJIEKTPUYECKUX 3aps0B, B3aUMOJEHUCTBHE MMOCTOSHHBIX
MAarauMToB, BHU3YyaJin3allud MAarHHUTHBIX HOJIEM ITOCTOSHHBIX MAarHuToB, IIGﬁCTBI/I?I MAarduTHOI'O IIOJIsA Ha
MPOBOJAHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa, CBOMCTBA SJEKTPOIBUTATENS MOCTOSHHOIO TOKA):
(GopMyIIMpOBaTh  MPOBEPSEMBIE  NPEIIOJNOXKEHUS, COOMpaTh YCTAHOBKY U3  IPEAJIOKECHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJI ONbITa U (DOPMYITHPOBATH BHIBOIBL;

o BBITIOJHATH MPSAMbIE U3MEPEHUS TEMIIePAaTyphbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa, CUJIBI TOKA,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB U JaTYUKOB (1)I/I3I/I‘I€CKI/IX BCJIMYMH, CPABHUBATDH
pe3yNbTaThl U3MEPEHUH ¢ YUETOM 3a/1aHHOI a0COIOTHOM MOTPEIIHOCTH;

o MPOBOAMUTH HCCIENOBAHUE 3aBUCHMOCTH OJHOW (PU3MYEeCKONW BEIMYMHBI OT JpPYyrod c
HCIIOJIb30OBAHHUEM TIPAMBIX I/ISMepeHI/II\/'I (SaBI/ICI/IMOCTL COIMPOTUBJICHUA IMIPOBOJHHUKA OT €TI0 JIMHBI,
IUIOMIAIM TIOTIEPEYHOTO CEUEHUs M YIENBbHOTO COIMPOTHBIEHHUS BEIIECTBA MPOBOJHUKA, CHIJIBI TOKA,
UYIIET0 4epe3 MPOBOJHHUK, OT HANPSDKEHHWS Ha MPOBOJHUKE, HCCICIOBAHUE IMOCIIEIOBATEIHLHOIO
MapajuiebHOTO COEAMHEHHWI TMPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, CJeAys TMPEeUIOKEHHOMY IUIaHy, (UKCHPOBATH pE3ylbTaThl MOIYyYECHHOMN
3aBHCHMOCTH B BUJI€ TaOIUIl ¥ TPaUKOB, I€1aTh BEIBOJBI 110 pe3ybTaTaM HUCCIIETOBAHMUS;

o MPOBOANTHL KOCBEHHBbIC M3MEPEeHUs (U3UUYECKUX BEIHUMH (yAeTbHas TEIJI0EMKOCTh BEIIECTBa,
COIIPOTHBIICHUE TPOBOJHUKA, Pab0Ta W MOIIMHOCTH JJICKTPHUECKOTO TOKA): TUIAHUPOBATH M3MEPEHUS,
coOupaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJEIys TMPEATOKEHHON WHCTPYKIMH, W BBIUUCISTH
3HAa4YCHUEC BCIIMYNHDBI,

o coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

° XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpON Ha WX OMHUCaHWs (B TOM YHCIE: CUCTeMa OTOIUICHUS IOMOB, TUTPOMETp, MapoBas TypOuWHa,
aMIepMeTp, BOJBTMETpP, CUETUYHMK JJIEKTPUYECKOM HHEPruM, AIIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTeNbHBIE DIEKTPONPUOOPHI (TMPUMEpPHI), SIEKTPUUECKHUE MPEIOXPAHUTENH, SIEKTPOMATHHT,
ANIEKTPO/BUraTeNb IOCTOSHHOTO TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBaX (PU3WYECKUX SBJICHUN U
HeoOxouMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA W H3MEPUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM DPHUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CrOpaHus, OJJIEKTPOCKON, PEOCTaT), COCTABIATH CXEMbI OJJIEKTPUYECKUX IIeTle C
MOCJICIOBATEIPHBIM W TApaJUICIbHBIM COSAMHCHHEM J3JICMEHTOB, pa3jindas YCIOBHBIC O0O3HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IIeTIeH;

° NPUBOANUTH MPUMEpPHI (HAXOOUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOTO HCIOJIb30BAHUS
(U3UYECKUX 3HAHWK B TMOBCEIHEBHOW JKHM3HU I OOecredeHHs] Oe30MacHOCTH TpH OOpalieHuu ¢
npubopaMM W TEXHHUUECKUMH YCTPOWCTBAMM, COXPAaHEHHsS 3J0pOBbS U COOJIOJCHUS HOPM
HKOJIOTMUYECKOTO TOBEJICHUS B OKpY’KalOIEeH Cpee;



J OCYILECTBIIAATh TMOUCK HH(popMaruu ¢Qusnyeckoro coaepxanusi B VHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUW W MyTEéM CpPaBHEHUS JONOJIHMUTENBHBIX HMCTOYHHMKOB BBIIEIATH HH(OpPMAIHIO,
KOTOpas SBJSETCS IPOTUBOPEUMBOM HIIM MOXKET ObITh HEIOCTOBEPHOIA;

J UCTOJIb30BAaTh TPU BBIIOJHEHUH YYEOHBIX 3aJaHWi HAyYHO--TIONMYJSIPHYIO JIUTEPATypy
(GU3MYECKOro conepkaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTd MHTepHer, Biajers npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBanus HHPOPMAIIUN U3 OJHOM 3HAKOBOUM CUCTEMBI B JAPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M KPAaTKUE YCTHBIE COOOLIeHHs, 0000mas nHpopMaIuo
U3 HECKOJBKHX HMCTOYHUKOB (DU3UYECKOTO COJACp)KaHHsS, B TOM 4YHCIE MyOIMYHO TPEACTaBIATH
pe3yabTaThl MPOEKTHOM HIIM HCCIIEAO0BATENbCKON IEATENIbHOCTH, IIPU 3TOM I'PaMOTHO HCIOJb30BaTh
M3yYEHHBIN MOHATHHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYIICHHE MTPE3CHTAIHCH;

J IPY BBITIOJHEHUU y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUYECKHX MPOIECCOB PACIPELIIATh
0053aHHOCTH B I'PYIIE€ B COOTBETCTBUU C ITOCTABJICHHBIMM 33Ja4aMH, CIEIUTh 32 BBIIIOJIHEHUEM IUIaHa
JEWCTBUI U KOPPEKTUPOBAThH €T0, aJIeKBaTHO OLEHHBATH COOCTBEHHBIN BKJIAJ B JIEATEIHLHOCTh TPYIIIEI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE, MIPOSIBIIASA TOTOBHOCTh pa3peliaTb KOH(QIUKTBHI.

K xonmy oOyueHust B 9 kJjiacce mpeaMeTHBIE pe3yiabTaThl HA 0a30BOM YPOBHE IOJDKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

J UCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepualbHasi TOUKa, TPAEKTOPHUS, OTHOCUTEIILHOCTh
MEXaHUYECKOTO JBIXKEeHHA, Aedopmarus (ympyras, IlacTU4YecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHUE, HEBECOMOCTb U IEpPerpy3KH, LUEHTP TKECTH, aOCOIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH
TBEPIIOTO Tella, PaBHOBECHE, MEXaHMUYECKHE KoJeOaHWs M BOJHBI, 3BYK, MH(pa3ByK W YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTD,
CIEKTPBl HCIIyCKaHHWsS U TMOTJIOMICHUs, anb(da-, Oera- W TaMMa-U3Iy4eHHs, H30TOIbI, sAepHAas
SHEpreTHKa;

J pa3nuyath  sBIE€HUS (paBHOMEpPHOE W  HEpaBHOMEPHOE NPSMOJIMHEHHOEe  JIBHM)KEHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE IMaJeHUE T, pABHOMEPHOE IBM)KEHHUE IO
OKPY>KHOCTH, B3aUMO/IEIICTBHE TeJl, peaKTUBHOE JBI)KEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXarolue u
BBIHY/ICHHbIE KOJI€OAHUsI), PE30HAHC, BOJHOBOE [BUKEHHE, OTpPa)X€HHE 3BYKa, NPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaKEHHE U MpEIOMJICHHE CBEeTa, II0JHOE BHYTPEHHEEe OTpakKeHUE CBeTa,
pas3ioxkeHne Oeloro cBeTa B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CHEKTPa U3IY4YEHHUs) 10 OMUCAHUIO UX
XapaKTePHBIX CBOMCTB M HA OCHOBE OTBITOB, JIEMOHCTPHPYIOUINX JaHHOE (PU3NIECKOE SIBIICHHE;

J pacrio3HaBaTh TPOSBICHWE HM3YYCHHBIX (U3MUECKUX SBJICHHUH B OKpY)KamomeMmM Mupe (B TOM
yucie (Gu3nYecKue SBICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, JBHKEeHUE M1aHeT COJTHEYHOH CHUCTEMBI,
pPEaKTHBHOE JBW)KCHHE OIKMBBIX OPraHW3MOB, BOCIPHITHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
celicMUUecKHUe BOJHBI, IIyHAMH, 3XO, IIBeTa TeJ, ONTHUYECKHE SBJICHUS B INPHUPOJE, OMOJIOTHYECKOe
NCWCTBUE  BUAMMOTO,  YIbTPa(UOIETOBOTO ¥  PEHTTEHOBCKOTO  W3JIYYECHWH, €CTECTBEHHBIH
palMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, pPaJHOAKTUBHOE H3IydeHHE TPHUPOIHBIX MHUHEpAJIOB,
JECWCTBUE PaIHMOAKTHUBHBIX M3ITyYSHHI HAa OPTaHU3M YeJIOBEKa), IPU ITOM IEPEBOAMTH MPAKTHUYECKYIO
3ajjauy B yueOHYIO, BBIIEIIATH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SBICHUIA;

J ONHKCBHIBATh M3y4YCHHbIE CBOWCTBA Tel W (PU3UUECKUE SBICHHS, HCIONb3Yys (QHU3NUYECKUe
BEIMYMHBI (CpPEeTHSISI W MTHOBEHHAs CKOPOCTH Tella TPH HEPAaBHOMEPHOM JBIKEHUH, YCKOPEHHE,
nepeMeleHue, MmyTb, YrioBas CKOpPOCTb, CHJIA TPEHHS, CHJIa YIPYTOCTH, CHJa TSDKECTH, YCKOpEHHE
CBOOOJHOTO TaJIeHHs, BEC TeJa, UMITYJIbC Tela, UMITYJIbC CHIIBI, MeXaHWUecKas paboTa W MOUIHOCTb,
MOTEHIMaJIbHAs SHEPTUs Tela, MOJAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, OTEHIMATIbHAS SHEPTUS CKATOM
MPYXAHBI, KHHETUYECKasi DHEPTusi, MOJHAas MeXaHWUYecKas SHEeprus, MepHoj W 4YacToTa KoJieOaHWH,
JUTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTellb MPEIIOMICHHS CPEIbl),
IIPU OIMCAHUU NPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEIMYUH, 0003HAYECHUS U
eIMHUIIB PU3NYECKUX BETUYMH, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIIME TaHHYIO (DU3MUYECKYIO BEJTMUUHY C
APYTUMH BEJIMUYUHAMHU, CTPOUTH TPA(PUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;



J XapakTepu3oBaTh CBOWCTBA TeJ, (HU3UYECKUE SBJICHUS M MPOLECCHI, HCIOJIB3Ys 3aKOH
COXPAaHEHMsI HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIMII CYNEPHO3ULMU CHJI, MPUHIIMII
OTHOCUTENBHOCTU [anunes;, 3akoHbl HbplOTOHA, 3aKOH COXpAaHEHUs UMITYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 M MaCCOBOI'0 YUCEII IPU SJIEPHBIX PEAKLUAX, IPU
3TOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aMMCHIBATh €T0 MATEMAaTHUECKOE BBIPAKECHUE;

o OOBSICHATH (PU3UYECKUE IMPOIECCHl U CBOMCTBA TeN, B TOM YHCIE U B KOHTEKCTE CHTyalUi
IIPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATH IPUYUHHO--CICACTBEHHBIE CBSA3HM, CTPOUTh
o0bsicHeHUE U3 2—3 JOrMYEeCKHUX IAaroB ¢ OMOpoil Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX SBICHUH,
(bU3NYeCKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

J pewaTth pacy€THbIE 3a/1a4M (OIUPAIOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONb3YS 3aKOHBI
U (opMyIbl, CBA3bIBAIOLINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/a4yM 3alMChIBAThH
KpaTKoe YCJIOBHE, BBISABISATH HEJOCTAIOIINE UM W30BITOYHBIC TAaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBL,
HEOOXO/AUMBIE MJIi pELIeHUs, MIPOBOJAUTH pPACYETbl M OLIGHUBATh PEAIUCTUYHOCTH IOJYYECHHOI'O
3HAa4YeHUsI PU3NIECKOI BETMUNHBL;

J pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEHIMTh MPH MOMOIIM (PU3HUYECKUX METOJIOB,
UCMOJNb3ys OIUCAaHWE MCCIEJOBAHUS, BBUIEIATh HPOBEPSEMOE IMPEANOJIOKEHUE, OLEHUBATh
[IPaBWJIBHOCTb IMOPSJIKA MPOBEACHUS UCCIIEIOBaHUS, JI€JIaTh BbIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTaTh
HaOJI0CHUHN U OIBITOB;

J IPOBOJIUTH OIBITH 0 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs SHEPruH, 3aBUCUMOCTh Mepuoia KoyieOaHui
IPY>)KUHHOTO MasTHUKAa OT Macchl Ipy3a U KECTKOCTH IMPYKHHBI M HE3aBUCHUMOCTb OT aAMILIMTY]IbI
MasblX KojeOaHuM, MPsIMOJMHENMHOE pacHpOCTpaHEHUE CBETa, pa3jioKEeHUEe Oeoro cBera B CIEKTP,
U3yuyeHHe CBOMCTB H300pakeHUs B IIJIOCKOM 3€pKaje M CBOWCTB H300pakeHHsl IpeaMera B
coOuparoiel TuH3€e, HAaOMI0IEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB M3IYyYEHUS): CAMOCTOSITENBHO
coOupaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa OOOpYyIOBaHHUS, ONMCHIBATH XOJ OINBITA U €ro
pe3ynbTaThl, (OPMYJINPOBATh BHIBOJIBI;

J IPOBOAMUTH MpPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX H3MEPEHUM, OINpejenss CpelHee 3HaueHue
u3MepsieMoi BeIMUuHBI ((POKYCHOE pacCTOsHUE coOMparoleit JIMH3bI), 000CHOBBIBATh BBIOOP criocoba
U3MepeHus (U3MepUTEIbHOro Mpudopa);

J IPOBOAMTH HCCJIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSMBIX
U3MEpeHui (3aBUCUMOCTb HYTH OT BPEMEHH NpPHU PAaBHOYCKOPEHHOM JBIDKEHUM O0€3 HadaabHOMN
CKOPOCTH, MepHuoja KojeOaHWH MaTeMaTHYeCKOr0 MasTHHKAa OT JUIMHBI HMTH, 3aBUCHMOCTH yIija
OTpaXKEHMsI CBeTa OT YyIVla MaJeHus W yrjia MpeloMIeHHs OT YyIyla TNaJeHHs): IUIAHUpOBAaTh
UCCIIEIOBAaHUE, CaMOCTOSATENbHO COOMpaTh YCTAHOBKY, (HUKCHUPOBATh pE3yJIbTaThl IOJYyYECHHOU
3aBUCUMOCTH (DM3MYECKHX BEUYMH B BUAE TAONUIl M Tpa(uKOB, JIENaTh BBIBOJBI IO pe3yJbTaTaM
HCCIIEIOBaHMUS;

J MIPOBOAMTH KOCBEHHBIE U3MEPEHUS (U3NYECKUX BEIHUMH (CPEIHSsl CKOPOCTh U YCKOPEHHE Tela
IpU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOpPEHHE CBOOOJHOTO TMAJeHUs, JKECTKOCTh MPY>KUHBI,
KO2(DPUIIMEHT TpEeHUs CKOIBKECHHS, MeXaHu4decKas paboTa U MOIIHOCTh, YACTOTA U MEPUOo KoJIeOaHmit
MaTeMaTHYeCKOro U MPYKMHHOTO MasTHUKOB, ONITUYECKAasl CUjla COOMpAIOIel TMH3bI, paJlOaKTHBHBIH
(GoH): MIaHUPOBATh W3MEPEHUS, COOUPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJIHATD U3MEPEHUS,
cliefysl MPeUI0KEHHOW MHCTPYKIMH, BBIYUCIIATH 3HAUEHHE BEIIMYMHBI M aHAJIU3UPOBATh MOJTYUYEHHBIE
pe3yabTaThl ¢ YUETOM 3a/IaHHON OTPENTHOCTH U3MEPEHMIA;

o coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

o pa3ianyaTh OCHOBHBIE TPU3HAKK H3YYEHHBIX (DU3MUECKUX MOJelieli: MaTepuanbHas TOYKa,
a0COIOTHO TBEPIOE TEIJIO, TOUCUHBIM UCTOYHHK CBETA, JIy4d, TOHKAs JIMH34, IUIaHEeTapHasi MOJIETb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 51/1pa;

. XapakTepu30BaTh NPUHLMIIBI JEHCTBUS M3Y4YEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
ONOPOM Ha MX ONUcaHMs (B TOM YMCIE: CIHUIOMETP, JATYMKHU HOJOXKEHUS, PACCTOSAHUSA U YCKOPEHHUS,



pakera, 5XOJIOT, OYKH, MEPUCKOIN, (oToammapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOM, I03UMETP,
KaMmepa Buibcona), Hcronb3ys 3HaHUS O CBOMCTBAaX (PU3MUECKUX SIBICHUM U HEOOXOIUMBIC (PH3HUUECKUE
3aKOHOMEPHOCTH;

o UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKM HW3YYEHHBIX TEXHMUYECKUX YCTPOICTB,
M3MEPUTENBHBIX NPUOOPOB M TEXHOJOTHUECKUX MPOIECCOB MPH PEUICHUH Y4eOHO--TIPAKTUYECKUX
3aJla4, ONTHUYECKHUE CXEMBbI JIJIsl TOCTPOEHUS N300pakeHU B IJIOCKOM 3epKajie U coOuparoien J1H3E;

o MPUBOJIUTH MPUMEPHl (HAXOAUTh MH(OpPMALMIO O MPHUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUS
¢u3nveckux 3HAHWK B TMOBCETHEBHOM KM3HM Ui obOecmeueHHst 0€30MacHOCTH MpHU OOpamieHuHu ¢
npubopaMu U TEXHUYECKHMH YCTPOMCTBAMM, COXpPAHEHHS 3[0pPOBbS U COOJIOJEHUS HOPM
9KOJIOTUYECKOIO ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

o OCYILECTBIIATh MOMCK MHPOpPMALUU (HU3NYECKOTO conepkaHus B MHTepHETe, caMOCTOSTEIbHO
dbopMynMpys TOHUCKOBBIA 3ampoC, HAXOAUTh IIYTH OIPENEICHUsI JIOCTOBEPHOCTH IIOJTY4YE€HHOU
nH(OpPMAaIIUK HA OCHOBE UMEIOIIHUXCS 3HAHUHN U JIOTIOTHUTEIbHBIX HCTOYHUKOB;

o UCIIONIb30BAaTh TMPU BBINOJHEHUM YUYEOHBIX 3aJlaHUil HaydyHO--TIONYJISPHYIO JIUTEPaTypy
(bU3NIECKOTO COMepKaHMs, CIpPAaBOYHBIE MaTepHaibl, pecypchl cetn MHTepHeT, Biajgerb npuémamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMK U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

. Co3/aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HMH(OpPMAIUH U3
HECKOJIbKUX UCTOYHHUKOB (PU3MYECKOTO COJCPKAHUSA, yOJINIHO MPEICTABIATH PE3YIbTAThl TPOSKTHON
WJIM UCCIIEI0OBATEIbCKON JEATEIbHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh M3YYEHHBIN MOHATUUHBIN
ammapar M3ydaeMmoro pasfena (U3MKA M CONPOBOXKIATh BBICTYIUICHHE MpPE3CHTAled C Y4ETOM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.

[ ]

. TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
n/ pa3e/ioB H TeM Bcer  KoHTpoubH IIpakTHyeck (wnbposrie)
1| NPOrpamMmsbl 0 ble pap60Tbl ne? padoTsI obpasopatebibie
pecypcsl
Paznes 1. ®usuka u €€ poJsib B MO3HAHMHU OKPYKAKOLIEro MUpa
Dusika - HayKa o bubmmoteka [IOK
1.1 2 https://m.edsoo.ru/7f4161
Hpupoac 94
DUsHYCCKIE but6mmoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f4161
BCIIMYNHBI
94
EcrecTBeHHOHAyUH bubmmorexa HOK
1.3 - 2 1 https://m.edsoo.ru/7f4161
bIN METO/ ITO3HAHUA 94
Hroro no paszneny 6
Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHUH BeleCTBA
bu6nuoreka [IOK
2.1 CrpoeHue BelecTna 1 https://m.edsoo.ru/7f4161
94
JBmxenue u bubmuorexa [JOK
2.2 B3aUMOJICHCTBHE 2 1 https://m.edso0.ru/7f4161
YACTHI] BEIECTBA 94
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ArperaTHble bubmuoteka [JOK
2.3 COCTOSIHUSI 2 https://m.edsoo.ru/7f4161
BelEeCTBA 94
Hroro no pazaeny 5

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel

MexAHIIECKOe bu6nuoreka [IOK
3.1 3 https://m.edsoo.ru/7f4161
JBH)KCHUEC
94
VHeDIIs. Macca Bbu6nuoreka [IOK
3.2 PHHA, ’ 4 https://m.edsoo.ru/7f4161
[UIOTHOCTH
94
bubmuorexa [JOK
3.3 Cwita. Buns! cunn 14 https://m.edsoo.ru/7f4161
94
Uroro no pazneny 21

Pasjen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

JlaBreHue.
Ilepenaya naBnenus bubmuorexa [HOK
4.1 TBEPABIMU TEJIAMH, 3 https://m.edsoo.ru/7f4161
JKUOKOCTSIMH U 94
razaMu
1 bu6nuoreka [IOK
4.2 aBIieHue 5 https://m.edsoo.ru/7f4161
JKUIKOCTH 94
AmmocdepHoe bubmmorexa [JOK
4.3 P 6 https://m.edsoo.ru/7f4161
JlaBJIEHHE 94
e e Buorra 10K
4.4 AKOCT 7 https://m.edsoo.ru/7f4161
NOTpyXEHHOE B HUX 94
TEJO J4
Hroro no paszneny 21
Pazgen 5. PadoTra 1 MOIIHOCTL. DHEPrus
bu6mmoteka [IOK
51 Pabora 1 mormHOCTH 3 https://m.edsoo.ru/7f4161
94
ToocThr bubmmorexa [JOK
5.2 POCTRIC 5 https://m.edsoo.ru/7f4161
MEXaHU3MBI
94
M K bubmorexa [JOK
5.3 examiceckad 4 https://m.edsoo.ru/7f4161
SHEPTHs
94
Hroro mo pazaeny 12
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PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO
YACOBIIO 68 3 12
[TPOT'PAMME
8 KUIACC
KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
n/ a3/1eJ10B U TeM B K 1 (i pposnic)
. ﬁ OI; on i cer ongpo.m,l{m paécanecKn 06pa3oBATETBHbIC
porp 0 € paooTsl € paooTsl pecypebt
Paznen 1. TermoBble siBiaeHus
Crpoenue u bubnmnoreka [HOK
11 CBOICTBa 7 https://m.edsoo.ru/7f4181
BelIeCTBa ce
TeloBLIE bubmuorexa [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOIIECCHI
ce
Wroro mo paszneny 28
Pa3znea 2. DiiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
DNeKTpuYecKue
3apsiabl. bubmuorexa [JOK
2.1 3apspKeHHBIE Tea 7 1 https://m.edsoo.ru/7f4181
" UX ce
B3aUMOJICIICTBUE
ITocTostHHBIN bubmmorexa [JOK
2.2 ANEKTPUICCKUI 20 1 7 https://m.edso0.ru/7f4181
TOK ce
MArHHTHbLE bubmuorexa [JOK
2.3 6 1 15 https://m.edsoo.ru/7f4181
SIBJICHUS
ce
DNEeKTpOMarHuTHa bubmmorexa IOK
2.4 AICKTD 4 https://m.edsoo0.ru/7f4181
ST MHYKITAS ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IO 68 3 14.5
IMPOT'PAMME
9 KUIACC
No HauMeHoBaHUue KoanuecTBo 4acoB 3J’IeKTp0HHbIe
n/  pa3sesioB H TeM Bcer  Konrpoasnbl  Ilpaktudyeckn  (uudposbie)
L IIpOrpaMmel 0 ¢ padoThI € padoTbI o0pa3oBaTe/IbHbIE
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pecypcbl

Pa3zgea 1. Mexannueckue siBJICHUSA

Mexanuueckoe
NBIDKEHUE U

bu6mmoreka [JOK

1.1 10 https://m.edsoo.ru/7f41a4
CII0OCOOBI €ro a6
OIMCAHUS -
BzaumoneiictBue bubmorexa [IOK
1.2 A 20 https://m.edsoo.ru/7f41a4
Tel
a6
3AKOHEI bubmuoreka [JOK
1.3 10 https://m.edsoo.ru/7f41a4
COXpaHEeHUs
a6
Utoro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe K0J1€0aHUA U BOJHEI
MexaHu4eckue bubmorexa LIOK
2.1 7 https://m.edsoo.ru/7f41a4
KOJIeOaHus 26
MexaHn4ecKkue buGmorexa LIOK
2.2 8 https://m.edsoo.ru/7f41a4

BOJIHBI. 3BYK

a6

Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DNeKTPOMarHuTHO
31 € moJje u
' AJIEKTPOMAarHUTHBI
€ BOJIHBI
Wroro mo paszneny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4
a6

3aKOHBI bubnmoreka [JOK

4.1 pacnpocTpaHeHus 6 https://m.edsoo.ru/7f41a4
CBeTa a6
JIMH3BI U bubmuorexa [JOK

4.2 ONTHYECKUE 6 https://m.edsoo.ru/7f41a4
npubopsHI ab
Paznoxenue bubmuotexa [JOK

4.3 Oenoro cBera B 3 https://m.edsoo.ru/7f41a4
CTIEKTP a6

Hroro no paszneny 15

Pa3nen 5. KBanroBble siBJIeHUS

Ucnyckanne n
51 MOTJIOIICHUE 4
CBETa aTOMOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
a6
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CrboeHme bubnmoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO s/Ipa 26
bubmuorexa [JOK
5.3 SnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4
a6
Hroro no pazaeny 17

Pa3nea 6. IloBTopuTe1bHO-0000IIaI01IIM I MOYJIb

IToBTOpEeHue
000011EHNE bu6mmoreka [JOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41a4

Kypca pusuku 3a a6
7-9 xnacc

Utoro no pazneny 9

OBIIEE

KOJIMYECTBO YACOB 102 3 27

I10 ITPOTPAMME
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