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NOACHUTE/NIbHAA 3AMNMUCKA

[IporpamMma o ¢u3nke Ha ypoBHE OCHOBHOTO 00I1ero o0pa3oBaHHs COCTaBJI€HA Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHUM K pe3yabTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBarenbHOM mporpamMmel, mpenctaBieHHbix B ®I'OC OO0, a takxke ¢ ydérom
denepanpHON paboueil mporpamMmbl BocnuTaHusi u KOHIENIMKE NPErogaBaHus y4eOHOTO
npenmMera «PU3nKay.

Copepxxanve  mporpaMMbl 1o (u3uke HampaBieHO Ha  (opMHpOBaHHE
€CTECTBEHHO-HAYYHON IPaMOTHOCTHU OOYYaIOIIUXCSl U OPTaHU3aLUI0 U3Y4YeHUs (PU3UKU Ha
JesITeIbHOCTHOI OocHOBE. B mporpamme no ¢pu3nke yuuTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO
npeamera B peanusauuu tpedboBanuit GI'OC OOO k miaHUPyeMbIM JIMYHOCTHBIM H
METanpeaMETHBIM  pe3ylbTaTaM OOydYeHHus, a TakKe MEXKIPEJAMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

[Iporpamma mo (¢u3MKe yCTAaHABIMBACT paclpelelieHue y4eOHOro marepuaia Io
rogaMm oOyueHus (IO KjaccaM), IpeajiaracT MPUMEPHYIO MOCIE0BATEIbHOCTh U3YUCHHS
TE€M, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEp)KaHUSA U Y4YETE€ BO3PACTHBIX
0COOEHHOCTEH 00yJaroIUXCsl.

[IporpamMma mo ¢usmke pa3zpaboTaHa C IENBIO OKa3aHUs METOJIMYSCKOW MOMOIIH
YUUTEIO B CO3JIaHUU paboyeil mporpaMmsl 0 y4eOHOMY IIPEIMETY.

®u3uka ABISETCS CUCTEMOOOPA3YIOUIMM JJIsi E€CTECTBEHHO-HAyYHBIX YUYEOHBIX
MPEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB W SBIICHHIA,
M3Yy4aeMbIX XUMHEN, OMoJIoruel, acTpoHOMUEH U (pu3ndeckoil reorpagueil, BHOCUT BKJIa/
B E€CTECTBEHHO-HAyYHYI0 KapTHHY MHUpa, MPEAOCTaBiseT HauOojee sCHble 00pa3Ilbl
NPUMEHEHHUsT Hay4yHOTO METOJla MO3HAaHMs, TO €CTh CI0co0a MOJIY4YEeHHUs JOCTOBEPHBIX
3HAaHUU O MHUpE.

Omna w3 THaBHBIX 3a7a4  (U3UYECKOTO OOpa3oBaHMsI B CTPYKTYpe OOIIero
00pa3oBaHMs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M MHTEpeca K
HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM YpOBHE IpeNIojiaraeT OBJaJeHHE CIEeAYHOIUMHU

KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMHU
€CTECTBEHHO-HAYYHYIO I'PAMOTHOCTB!
Hay4YHO OOBSACHSITH SIBJICHUS;
OILICHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEAOBAHUS; HHTEPIPETUPOBATH
JaHHBIE W UCIOJb30BaTh Hay4YHbIE JOKA3aTEJIbCTBA JUISIOIYYEHHS BBIBOJOB.

Henu m3ydyenus Gu3MKA HA YPOBHE OCHOBHOT'O OOIIETO 0OPa30BaHUSOINPEACIICHBI B
Konnenmun npenogaBanusi yuyebHoro mpeamera «Du3nka» B



oOpa3zoBaTenbHBIX OpraHu3anuax Poccuiickoir @enepanuy, peaau3yomUX OCHOBHBIC
o0mieoOpa3oBarenbHbIC MTPOrPAMMBI, YTBEPKIAEHHON penrenrneM Komternn MunHHCTEpCTBa
npocBenieHus Poccuiickoit @eaepanun (mpotokost ot 3 aexkadpst 2019 r. Ne [1K-48H).

Hesan usyuyenust pusukm:
npuoOpeTeHne UHTepeca U CTPEMIICHHUS 00ydYaroluXcsl K HAYyYHOMY U3YYEHUIOTPUPOIBL,
Pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH; pa3BUTHE IMPEICTaBICHHHA
0 Hay4YHOM METOJIe MO3HaHUsI U (OPMUPOBAHUEUCCIIEAOBATEIHLCKOTO OTHOILICHUS K
OKPY>KaIOIIUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysbTaTa U3yuyeHHs] OCHOBCTPOCHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

(dbopMHupoBaHKE TPENCTABICHHUH o pomu u3MKM  ANS Pa3BUTHUA  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUIA;

pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeidl mnpodeccHoHaIbHON
NESTEIbHOCTH, CBA3aHHOM C (UM3MKOM, MOJArOTOBKAa K JaJIbHEHIIEMY OOYYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTuxkeHune ATHX Iefiel mporpaMMbl Mo (U3MKe Ha YPOBHE OCHOBHOTOOOIIETO
o0pa3oBaHMs 00ECIIeYnBACTCS PELICHHEM CIEAYIONUX 3a4a4: MPHOOpeTeHNne 3HAHUI O
JUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXaHHUYECKUX,TETIOBBIX, JEKTPUUECKUX, MATHUTHBIX
1 KBAaHTOBBIX SIBJICHMSIX;
npuoOpeTeHue yMEHUH  ONHUCHIBAaTh M OOBACHATH (DU3UUECKUE ABJIGHUS  C
MCIOJIb30BaHUEM MOyYEHHBIX 3HAHUI;

OCBOEHHUE METOJOB PEIIECHUS MPOCTEHIINX PaCUETHBIX 3a/1a4 C UCIOJIb30BAHUEM
(bU3NIECKUX MOJIETICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]a4; Pa3BUTHE
yMEHMI HaOJII0JaTh MPUPOIHBIC SIBICHUS U BBINOJHSATH OIBITHLJIA00paTOpPHBIE

paboThI " JKCIEPUMEHTAJIbHBIE MCCIIEJOBAHMS C
HCIOJIb30BAaHNEM U3MEPUTENbHBIX TPUOOPOB;
OCBOeHHE NpHUEMOB paboThl ¢ HHOpMaLUel (QU3NUECKOro CoAep)KaHUs, BKIOYas
MH(POPMAIIHIO O COBPEMEHHBIX JOCTHKEHUIX (GU3UKU, aHAJIN3 U KPUTUYECKOE OLIEHUBaHUE
nH(popMaLuu;
3HAKOMCTBO CO cdepamMu mpodecCHOHATBHON JESTEIHHOCTH, CBSI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTUKEHUSAX (PU3NUECKON HAYKH.

Ha wu3yuyenne ¢usuku (0a30BbIii ypoBEHb) HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs OTBOAUTCS B8 Kiacce — 68 yacoB (2 yaca B Heeno), B 9 kiacce — 102 gaca
(3 gaca B Hezento).



COJEPKAHUE OBYYEHUA

8 KJIACC

Paspen . TennoBble ABNEHUA.

OCHOBHBIE  TMOJOXKEHUS  MOJIEKYJSIPHO--KUHETUYECKOH  TEOpUU  CTPOEHUS
BeuiecTBa. Macca M pa3Mepbl aTOMOB U MoJeKys. ONbIThl, MOATBEPKIAIOLINE
OCHOBHBIC ITOJIOKCHU A MOHGKYHHPHO-KI/IHCTI/I‘ICCKOI?I TCOpHHU.

Mogenu TBEPIOro, JKUAKONO M  Ta3000pa3HOTO COCTOSHUM  BELIECTBA.
Kpucrannmuueckue u amopdubie Tena. OObACHEHHE CBOWCTB Ta30B, XHIKOCTEH U
TBEPIBIX T HA OCHOBE IIOJOXKEHUH MOJEKYJISIPHO--KMHETHUYECKOH TEOpHH.
CMmaunBaHue U KalWIISIpHBIE siBJIeHUA. TernoBoe paciupeHue 1 cxarue.

Temnepatypa. Csi3b TeMIiepaTypbl CO CKOPOCThIO TEIUIOBOTO JBMKEHUS YACTHULL.
Buytpennss sueprus. CriocoObl U3MEHEHMsI BHYTPEHHEW SHEpruu: Teluionepenada u
coBeplIeHHE paboThl. Bunael Temnonepenadu: TEMIONPOBOJHOCTb, KOHBEKIUS,
U3JIy4YeHue.

KonngectBo TtemnoTsl. YaenbHas TEMIOEMKOCTb BelIECTBA. Te€IIOOOMEH H
TEIUIOBOE PABHOBECHE. YpaBHEHHE TeIuloBoro OanaHca. IlnaBneHue m oTBepaeBaHue
KPUCTAUIMYECKUX BELIECTB. YenbHas Temiora IasneHus. [lapooOpa3oBanue u
koHaeHcanus. Mcnapenue. Kunenue. YaenbHast Temora

napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATyphl KHIICHUS OT aTMOC(HEPHOTOJaBICHHMSI.
BnaxxnocTs Bo3ayxa.
DHeprus TOIIMBa. Y AelbHAs TeIUIOTa CTOPAHMUSL.
[Mpunnuner padotsl TemnoBbix asuratenei KIIJ[ TeruioBoro aBuratess.
TenoBble IBUraTENN U 3aLATA OKPYKAIOIIEN CPEBI.
3aK0OH COXpaHEHUs U MPEBPAIEHUS YSHEPTUH B TEIJIOBBIX MPOIECCaXx.

Jlemoncmpayuu.
Hab6mronenne OpoyHOBCKOTO JIBHIKECHHS.
Ha6mronenue quddysun.
Habmroienue siBleHnii cMauyuBaHus ¥ KaUJUTSIPHBIX SIBICHUU.
HabuntoieHue TemnoBoro pacimpeHust Ted.
W3meHeHne naBneHWss raza 0Opu  HM3MEHEHUHM  00bEMa U HArpeBaHHUH
WITMOXJIAXKICHUU.
[IpaBuna usmepenus TemnepaTypsl. Busst
TerIonepeiadn.
OxmnaxieHre Mpu COBEPILIEHUU PaOOTHI.
HarpeBanue npu coBepiieHnr paboThl BHEUTHUMH CHUIIaAMH.
CpaBHEHME TEIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
Habmoienue kumneHus.
Habutoienue nocTossHCTBa TeMIlepaTyphl pu Iu1aBieHun.Moaenu
TEMIOBEIX JIBUTATEJICH.

Jlabopamopnwie pabomul u onvimeot.
OnpIThI 110 0OHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHU . ONBITHI 110
BbIpAalllUBAHHUIO KPUCTAJIJIOB HOBapeHHOﬁ COJIK WJIM caxapa.



OnbITH 0 HAOTIOIEHHUIO TEIUIOBOTO PACHIMPEHHS I'a30B, )KUIKOCTEH U TBEPIBIXTEI.

Omnpenenenue 1aBiIeHUs BO31yXa B OaJUIOHE LIMPUIIA.

OmnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTh JIaBJICHUS BO3yXa OT €ro o0béMa u

HarpeBaHus WIKM OXJIAXKICHUS.

ITpoBepka runoTessl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH B

TEPMOMETPUYECKON TPyOKE OT TEMIIEPATYPHI.

HaGmtonenne  u3MeHeHUs BHYTpEHHEN SHEeprun Telna B
pesynbTaTeTeruionepeiadyl U paboThl BHEIIHUX CHUIL.

HccnenoBanue sBIEHUS TEINIOOOMEHA MPU CMELIMBAHUU XOJIOAHOW U rOpsS4YENHBO/IBI.

Onpenenenre KOJIMYECTBA TEIIOTHI, MOJIYYEHHOIO BOJOW MPHU TEINIOOOMEHE CHArpPEThIM

METANINYECKUM LIHJINHIPOM.

Omnpenenenre yAeIbHON TEIUIOEMKOCTH BELIECTBA.
Hccnenoanue npouecca uCapeHus.

OmnpeneneHre OTHOCUTEIbHOM BIAXXKHOCTH BO3yXa.
Onpenenenne yaenbHON TEIJIOTHI IIaBICHUS JIbJA.

Pa3nes . DiiekTpryeckne M MATHUTHbIE SIBJICHUS.

Onexrpusauus Ten. JlBa poma 3IEKTpUYECKMX 3apanoB. BsaumopeiictBue
3apsDKEHHBIX Tell. 3akoH KyroHa (3aBMCHMOCTH CHIIBI B3aUMOJCHCTBUS 3apsKEHHBIX
TEJ OT BEJIMYMHBI 3apSAJI0B U PACCTOSHHSI MEXKy TeJIaMH).

Onexktpuueckoe mnozie. Hanpspk€HHOCTH —3iekTpuueckoro mois. I[IpuHiun
CYIEPHO3ULIMU IEKTPUUECKUX IT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuueckux 3apsaoB. OJIEMEHTApHbBIA  AJIEKTPUYECKHUI 3apsi.
Crpoenue atoma. [IpoBOJHUKM M JUAJIEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsija.

ONEeKTpUYECKUd TOK. YCIOBHSA  CYIIECTBOBAaHUS  JJIEKTPUUECKOTO  TOKa.
HctouHukn mOCTOSHHOrO ToKa. JlelcTBUs 2IeKTpUYecKoro Toka (TemsoBoe,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUYECKUHN TOK B KUIKOCTSX U rasax.

Onexrpuueckas nenb. Cuina Toka. DIeKTpudeckoe HanpspkeHue. ConpoTUBIIEHUE
MIPOBOJHMKA. YJENbHOE CONPOTHUBIECHHE BellecTBa. 3akoH Oma i ydyacTKa LIEMH.
[TocnenoBarenpHOE U MapPALIENIBHOE COEAMHEHNE ITPOBOIHUKOB.

Pabora u MOmHOCTH 3JE€KTpUuUecKOro Toka. 3akoH Jlxoyms—Jlenna.
DJNeKTpuYecKue LEeNu M TOTPeOMTENH 3JIeKTpuYeckod sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHWTHL. B3anMOJEHCTBHE IOCTOSHHBIX MarHMTOB. MarHuTHOE
nosie. MarautHoe moje 3emMiIid M ero 3HadeHue i Ku3Hu Ha3emuie. OnsIT DpcTena.
MarautHoe 1oJie IJNEKTPUYECKOro ToKa. [IpuMeHeHue 31eKTpOMarHuTOB B TEXHUKE.
JlelicTBe MarHUTHOT'O TOJIS HA IPOBOAHUK C TOKOM. DJIEKTPOJBUIATEIb MOCTOSIHHOIO
Toka. lcnomp3oBaHue JIEKTpOABUrareneldl B TEXHHYECKMX YCTpPOWCTBaX M Ha
TpPaHCIIOPTE.

Oneitel ®apanes. SBneHue sneKTpoMarHUTHON MHAyKuuu. I[IpaBuno JleHua.
Onexrporeneparop. CriocoObl MOMydYeHUs 3IEKTPUUYECKON SHEPTruu. DIIEKTPOCTAHLUHU
Ha BO300HOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.
DJeKTpu3anus Tei.
JIBa poJia >NEKTPUYECKHX 3apsIIOB U B3aMMOJICHCTBHE 3apsSKEHHBIX TEN. Y CTPONCTBO U
JIEWCTBUE BJIEKTPOCKOMA.
DneKTpocTaTHUecKass MHAYKIIUS.



3aKOH COXpaHEHUsI ATEKTPUUECKUX 3aPAI0B.

[IpOBOIHUKY U TUIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JTUHUH 3JI€KTpuyecKoro noiisa. Mlcrounuku

IIOCTOSIHHOTO TOKa.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKHUM TOK B )KHIKOCTH.

I"a30BbIit pazpsi.

N3mepenne cuibl TOKa aMIIEpMETPOM.

N3mepenue 31eKTpuIecKoro HanpsbKeHus BoibTMeTpoM. Peoctar u

Mara3uH COIPOTHBIICHUH.

B3anMopeiicTBre NOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOXKHOCTH pa3JieJIeHuUs OI0COB MaruuTa.MoienupoBanue

MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarsuTHO€ 10j1e ToKa. DJIEKTPOMarHurT.

JlelicTBME MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTATENb IOCTOSTHHOTO TOKA.

UccnenoBanue saBieHMs 3J€KTPOMArHUTHON HHTYKITHH.

OnbiThl Dapajes.

3aBUCHMOCTh  HaIpaBIICHUS WHIYKIIHOHHOTO TOKa  OT  YyCIIOBUM
€rOBO3HUKHOBEHUS.

DIEeKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbITl 1O HAOIIOJCHHIO ANEKTPU3ALHH T€1  WHIYKUHEH u
[IPUCONIPUKOCHOBEHHH.
HccnenoBanne  nencTBUA JIIEKTPUYECKOTO mojiss  Ha  IPOBOJHUKH

C6opka 1 mpoBepka pabOoThl ANEKTPUUECKON LEMH MOCTOSTHHOTO TOKa.

W3mepeHnue u peryinpoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHye HanpsKeHUsl.

HccnenoBanue 3aBUCHMOCTH CWJIBI  TOKa, MAYIIEr0  4Yepe3  PE3UCTop,

HIUBJICKTD

OTCOIIPOTHR

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL 3JICKTPUUCCKOTO COIPOTUBJICHHUAIIPOBOAHHWKA

OT €ro JJIMHEI, IJ1om@aan morncpeyYHoro CCYCHMUA 1 MaTCpurajia.

IIpoBepka mpaBmiIa CIIO)KEHUS HaNpsHKEHUN NpU  TMOCIEI0BATEILHOM

COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia  UIs CWJIBI TOKa TPU  TapajuIeTbHOM
COCIMHEHUHUPE3UCTOPOB.

Omnpenenenne padOTHI SIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.

OHpe,Z[CJ'ICHI/IC MOIITHOCTH 3JICKTPUYCCKOT'O TOKaA, BBIZEIISIEMOI Ha pE3UCTOPC.
HccnegoBanne 3aBHCHMOCTH CHIJIBI TOKa, HAYyHiero qepe3 JIaMIIOYKY,

Onpenenenne KIIJI HarpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS ITOCTOSIHHBIX MarHUTOB. 3yuenne
MarHMTHOTO TOJISi TTOCTOSTHHBIX MAarHUTOB NMPU MX OOBEAMHEHUU HUPaA3/EICHUH.
HccnenoBanue neicTBUS AIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTpENKy. OIBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI B3aUMOJCUCTBUS KATYIIKH CTOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

N3ydeHnue neiicTBUs MarHUTHOTO 10OJIs1 HA IPOBOJHUK ¢ ToKOM.KoHCTpynpoBanue n
n3yueHue paboThl AIEKTPOABUTATENS.

OTHAITPSIKCE



Nsamepenne KI1/] a5exkTpoaBUraTebHOM YCTAHOBKH.

OnpIThl 1O UCCIIEOBAHUIO SBJICHUS ANEKTPOMArHUTHOM
MHIYKIMH:UCCIIEI0BaHNE U3MEHEHUI 3HAUEeHUS U HAIIPaBJICHUS

HHAYKOUOHHOI'O TOKA.

9 KJIACC

Paspen MexaHu4yecKue ABNEHUA.

Mexanuueckoe  aBWkeHue. MarepuanbHas Touka. Cucrema  OTCuéTa.
OTHOCUTENBHOCTh ~ MEXAaHUYECKOTO  JBHUKEHHA. PaBHOMEpHOE NIPSAMOJIMHENHOE
neukeHne. HepaBHoMepHoe mnpsmonuHenHoe aBuxkeHue. CpenHsis U MIHOBEHHas
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOyCKOpeHHOE TIPSIMOJIMHEHHOE BIKeHHEe. CBOOOTHOCTIAICHHUE.
Onbrtel [Manuies.

PaBHOMepHOE ABMKEHUE 110 OKpY)HOCTH. [lepuoa u yacrora obpaiieHus.
JIunelinas u yrioBas ckopocTH. LleHTpocTpeMHuTebHOE YCKOpPEHUE.

IIepBeit 3akoH Hprorona. Bropoii 3akoH Herotona. Tpernii 3akoH HproToHA.
[IpuHUUMI Cyneprno3uiuy CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: CWiia TPEHUSI CKOJIBLKCHHS, CUja
TPEHUs MOKOs, IPYrue BUbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgenus. Jlpwkenuwe 1utaner Bokpyr Cousnma. IlepBas kocMmudeckass CKOpPOCTb.
HeBecoMocTh u neperpysku.

PaBHOBecue marepuanbHON TOuykH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJOTO TeJNA € 3aKPEIUVIEHHON OCBIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbca. VMiynbe cuibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE IBUKEHUE.

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cui TSKECTH, YIPYroCcTH, TPEHUS.
Ces3b oHepruu u  paboTel. IloTeHnmanbHas »SHeprus Tena, MOAHATOTO HaJ
MOBEPXHOCTBIO 3emin. [loTeHIumanbHas »>Heprus cxartod npykuHbl. KuHeTnueckas
sHeprusi. TeopemMa O KHHETHMYECKOM SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTHH.

Hemoncmpauuu.
HaGntoneHne MeXaHMYeCKOro JIBUKEHUS T€Jla OTHOCHUTEIBHO PA3HBIX TEI
OTCY€Ta.
CpaBHeHue nyred W TpAaeKTOpUM  JBMKEHMS  OJHOTO U TOTO XK€

TEJA0THOCUTEIBHO Pa3HBIX TEJ OTCYETA.

W3mepenune ckopocTu M yCKOpPEHUS NPSAMOJIMHENHOTO ABMKeHU. ViccnenoBanue
IIPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.
Habmtoienue nBu>keHus Tefna 1o OKpy>KHOCTH.
HaGntoneHne MexaHUYeCKUX SIBICHUM, MPOUCXOASIIMX B CHCTEME OTCU&Ta
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCUTEIbHOKaOWHEeTa
bu3uku.
3aBHUCHMOCTb YCKOPEHMS TeJla OT MacChl Teja U IEUCTBYIOIIEH HA HETO CHJIBI.
HaGntonenue paBeHCTBA CHII IIPY B3aUMO/JICHCTBUU Tell.
N3meneHne Beca Tena npu yCKOPEHHOM JBUKEHUU.
[lepenava nmiynsca nIpyu B3anMOJEHCTBUN TEI.



[IpeoOpa3oBanus S3HEPruM MpH B3auMoAeHCTBIH Tell. CoxpaHeHHe

HMITyJIbCA IIPU HEYTIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMITyJIbca MpH aOCONIFOTHO YIPYroM B3anMoaercTein. Habmoaenue
PEaKTUBHOTI'O JIBH)KEHUS.

CoxpaHeHue MeXaHU4eCKOM SHEPTUu MPU CBOOOTHOM MaJCHUH.

CoxpaHeHHEe MEXaHUYECKON 3HEPIUM IPU JBUKEHHUM Tela MOJ JAeHCTBUEMIIPYKHUHBI.

Jlabopamopnwie padbomot u onvimeul.
KonctpynpoBanue Tpakra Uil  pasroHa U JAJBHEWIIEro
PaBHOMEPHOT'O/IBYKEHMSI IIAPUKA WIIN TEJIEKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUSI OpyCKa MIIM JABMKEHMsI LIapUKaIo
HAKJIOHHOH IUIOCKOCTH.
OmnpeneneHue  yCKOpeHUs TeJa IPU  PaBHOYCKOPEHHOM JBMKEHUH
IOHAKJIOHHOW TNIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH OyTH OT BPEMEHM TP  PABHOYCKOPEHHOM
JBM)KEHUH 0€3 HayaJIbHOW CKOPOCTH.

[TpoBepka runoTe3sl: eCiy MPU PAaBHOYCKOPEHHOM JIBM)KCHUU 0€3 Ha4allbHOW CKOPOCTH
MyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BPEMEHHU OJMHAKOBBI.

HccnepoBanue 3aBUCHUMOCTH CHWJIBI TPEHHSI CKOJIBKEHUS OT CHJIbI HOPMajbHOTO
JTABJICHUSI.

Onpenenenue ko3P uirienTa TpeHus ckoiabxenus.OnpeneiacHue

AKECTKOCTHU MPYKUHBI.

Onpenenenne pabOTHI CHITBI TPEHUS TIPU PABHOMEPHOM JBHKCHHUH TEJIa 110
TOPU30HTAILHON IIOBEPXHOCTH.

Omnpenenenue paboOThI CUIIBI YIIPYTOCTH MPU MOIBEME Ipy3a C UCIOIb30BAaHHEM
HEMOJIB)KHOTO U MOJIBIKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUSI SHEPTUU.

Paznen Mexanudeckue KoJie0aHUS M BOJIHBI.

KonebarenbHoe aBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUU: Tepuom,
4acToTa, aMIUIUTyAa. MaTemMaTH4yecKuid M NpPYKUHHBIM MasTHUKH. l[IpeBpaiienue
SHEPTUU MPHU KOIeOaTeILHOM JBIKEHUU.

3aryxatomue Kojebanus. BeiHyx)aeHHbIe KonebaHus. Pezonanc. Mexannueckue
BoJHBI. CBOMCTBa MEXaHMYECKUX BOJIH. [IpojofibHBIE W TOMEpedHble BOJHBIL. J[rHa
BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHUs. MexaHHdecKue BOJHBI B TBEPAOM Telie,
CEHCMUYECKHE BOJIHBI.

3Byk. ['poMkocTh 3Byka u BbIcOTa TOoHa. OtTpaxenue 3Byka. MHOpa3Byk u

yIIbTPa3BYK.

Jemoncmpayuu.
HaOmronenune KoiebaHui Tel T1OH JEWCTBUEM CUIBI TSOKECTH U
CHJIBIYTIPYTOCTH.

Habmtonenue xonebanuii rpy3a Ha HUTH U Ha ipykuHe. Habmonenue
BBIHY)KJICHHBIX KoJIeOaHUH 1 pe3oHaHca. PacipocTpaHeHue mpoaoiIbHbIX U
MOTepevHbIX BOJIH (Ha Mojienu ). Habmoienne 3aBUCMMOCTH BBICOTHI 3BYKa
OT YacTOTBHI.

AKyCTHYECKHUI pe30HaHC.

Jlabopamopnuie pabomut u onvimeol.
OHpe,Z[CJ'ICHI/IC YJaCTOThI U TI€pUOJa KoJIe0aHnil MaTEMATUYECKOTO Ma}ITHI/IKa.OHpe)IeJ'ICHI/IC



4acTOTHI U Nepuo/ia KoneOaHul Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH MepHoO/a KoJIeOaHH MOABEIIEHHOTO K HUTH IPY3a0T
JUIMHBI HUTH.

HccnenoBanue 3aBHCHUMOCTH TIEpHOAA KOJICOAHWH TPYKUHHOTO MasTHUKAa OTMacChl

rpysa.
[IpoBepka HE3aBUCUMOCTH TIepHoJia KoJieOaHU# Tpy3a, MOABEIICHHOTO K HUTH,OT
MaccChl Tpy3a.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh TNEPHUOAa KOJICOaHUH MPYKUHHOTOMAsSTHHUKA
OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
N3mepenue yckopeHust CBOOOTHOTO MMaIeHHUS.
Pa3znen DiieKTpoMarHuTHOE MoJie ¥ 3J1eKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE ToJIe. DJIEKTPOMArHUTHbHIE BOJIHEL. CpoiicTBa
aneKkTpoMarHuTHbIX  BOJH. Illkanma snekrpomarHUTHBIX BoOJIH. Mcnosib3oBaHue
AJICKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DJieKTpoMarHuTHas npupojia ceeta. CkopocTh cBeTa. BosiHOBBIE CBOMCTBacCBETA.

Jlemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHoBEIe cBOiicTBa cBeTA.

Jlabopamopnwie pabomol u onvimeol.
N3ydyeHue CBOWCTB  3IEKTPOMArHUTHBIX BOJIJH C TOMOIIbIO
MOOMIIbHOTOTE e OHA.

Pa3nen 11. CBeToBbI€ sIBJICHHUS.

JlygeBas monenb cera. Mctounuku cBera. [IpsMonuHeliHOe pacnpocTpaHeHue
cera. 3atmeHus Connna u Jlynsl. Otpaxenue cBeta. Ilnockoe 3epkanio. 3akoH
OTpaKEHHS CBETA.

[Ipenomnienne cBera. 3akoH TmpenomiieHus cBeTa. llodHoe BHYTpeHHee
OTpakeHHe cBeTa. VIcronp30BaHHE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKHUX
CBETOBOJIaX.

JIunza. Xox nydeit B nun3e. OnTuyeckas cucreMa (oTtoanmnapaTra, MUKPOCKOINA U
Teneckona. I'ma3 kak ontudeckas cucreMa. bauzopykocTs U JalTbHO30PKOCTb.

Paznoxenune Oemoro cBera B cnekTp. OmnbiTel  Hetorona. Crnoxenue
CTIEKTpAJIbHBIX 1IBETOB. Jluicriepcus cBeTa.

Hemoncmpauuu.
[IpsiMonuHENHOE pacIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuyenue n300pa>keHuil B TIIOCKOM, BOTHYTOM U BBIMMYKJIOM 3epKainiax.lIpenomienue
CBETa.
OnTuueckuii CBETOBO/,.
Xom mydeit B coOuparomiei JInH3e.
XoJ1 Ty4der B pacCEeUBAIOIIEH JIMH3E.
[Tonydenue n300pakeHUl C MOMOIIBIO JTMH3.
[MpunIMn neiicTBus GoTroanmapaTa, MUKPOCKOTA U TEJIECKOTIA.
Mopens rnasa.
Paznosxenune 6emoro cBera B CIIEKTP.
[Tonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimeot.



HccnenoBanue 3aBUCUMOCTHU yria  OTpaXeHWsl  CBETOBOIO  Jyda  OT
yriaanajaeHusl.
W3yuenne xapakTepUCTHK H300paXeHUs MTPeIMETa B TNIOCKOM 3epkaie. VccienoBanue
3aBUCUMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO Jy4ya OT yIJamnaJeHHs Ha TPaHULe
«BO3AYX—CTEKJIO».
[Tonyuyenue n300pa>keHUil ¢ TOMOLIBI0 COOMPAIOIICH JTUH3HI.
Omnpenenenue (QOKYCHOTO  pacCTOSHUST W ONTHYECKOW  CHJIBI
COOMPAIOIICHIIUH3BI.
OnbITHI 110 pa3I0KEHUIO OETIOro CBETa B CIIEKTP.
OnbITHl MO  BOCHPUATHIO  [IBETa NPEAMETOB  MPH HMX HAOIIOJCHUH
Yepe3lBETOBbIC (PUITBTPBI.

Pa3gen KBaHTOBBIC SIBJICHUS.

Omneitel Pezepdopaa u mmanerapuas Mozenb aroma. Mojens aroma bopa.
Hcnyckanue u nornoueHue ceera aroMmoM. KBaHThl. JIMHEWYaThIe CIIEKTPBI.

PaguoaktuBHOCTh. Anbda-, 6eTa- U ramma-uznydeHus. CTpoeHHE aTOMHOTO
sanpa. Hykimonnas monens aroMHoro siapa. M3oronsl. PagnoakTuBHbIE MpeBpanieHusI.
[lepuon nonypacnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBl COXpPAHEHMsI 3apsiIOBOTO U MacCOBOTO YHCEIN.
OHeprus cBA3M aTOMHBIX siaep. CBA3b Macchl M dHEpruu. Peakiuu cuHTE3a U J€JIEHUS
snep. Uctounuku sneprun ConHua u 3BE31.

SAnepHas oHepreruka. JIeHCTBHA pPaAMOAKTUBHBIX W3JIyYEHHM Ha JKUBBIC
OpraHU3MBbI.

Jlemoncmpayuu.
CrieKTphl U3ITyYEHUS U TIOTJIOIIECHHUS.
CrieKTphl pa3auyuHbIX Ta30B.
CrnexTp Bogopoa.
Habmonenue tTpekoB B kamepe Bunbcona. Pabota
CYETUMKA HOHU3UPYIOLIUX U3ITYYCHUH.
Perucrpanus usny4eHus NpUpPOJAHBIX MUHEPAJIOB U IPOYKTOB.

Jlabopamopnwie pabomul u onvimeot.
HabutoieHne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3TYYEeHHUS.
HccnenoBanue TpeKoB: U3MEPEHHUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY ITYTH (110
¢dororpadusam).
W3mepeHue painoakTHBHOTO (hOHA.

IToBTOpHTE/ILHO-000011IAK0IINIT MOLYJIb.

IToBTOpUTENBEHO--0000IIAOIIMKA MO/ b MpeIHa3HAuYeH A CUCTEeMaTU3aluu U
0000I1IeHUST IPEMETHOTO COJIEPKAaHMs M OIBITA JAEATEIbHOCTH, TPUOOPETEHHOTO MPU
HU3YUYCHUHU BCCTO0 KypcCa (1)I/I3I/IKI/I, a TaxKxke A TIMOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uKe IS OO0y4YalomuXcs, BBIOPABIIMX JTOT
y4eOHBII npenMer.

[Ipy u3yyeHMH AAHHOTO MOAYJS PEATU3YIOTCS M CHUCTEMATH3UPYIOTCS BHUJbBI
JeSTeTbHOCTH, HAa OCHOBE KOTOPBHIX OOECTIeUYMBACTCS TOCTH)KEHHE NPEIMETHBIX U
MeTaIpeIMETHBIX IUTAHUPYEMBIX pe3yapTaToB oOyueHus, dbopmupyercs
€CTeCTBEHHOHAY4YHasi TI'PaMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUH TPUPOABI U TEXHUKH, OBJIA/JIEHUE YMEHUSMHU OOBACHATH PU3HUECKUE SBICHUS,
MNPpUMCEHAA TIOJYUCHHBIC 3HAaHMA, pEIIaTh 3aJadd, B TOM YHUCIC KAYCCTBCHHBLIC H
OKCIICPUMCHTAJILHBIC.



[IpyHIMIHATBPHO NEATEIBHOCTHBIM XapaKTep NaHHOIO pasjieia pealu3yercs 3a
CU€T TOT0, YTO 00YYAIOLIUECS BHIMOIHAIOT 33JJaHUs1, B KOTOPBIX MM IpeIaraercs:

Ha OCHOBE NOJYYECHHBIX 3HAHUHU pPaclio3HaBaTh M HAYYHO OOBSICHATH (PU3HUECKUE
SBJICHUS B OKPY>KAIOILEH TPUPOJIE U TIOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METObI HCCIIEI0BaHUS (PU3UUYECKUX SIBIECHUI, BTOM
qHcyIe Ui IPOBEPKH THIIOTE3 U MOJTYYEHUS! TEOPETUUIECKUX BBIBOJOB; OOBSACHITD
Hay4yHble OCHOBBI Hal00JIe€ BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTUH,

HaIpuMmep, IIPAKTUYECKOIO UCIIOJIb30BaHUS pa3IMYHBIX
HCTOYHUKOB DHEPrUM Ha OCHOBE 3aKOHA IIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX
BUJIOB SHEPTHUU.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI NTOPU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yuenue ¢u3nku Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa30BaHHUs HAIIPABJIEHO Ha
JIOCTHKEHUE JIMYHOCTHBIX, METAalpPeIMETHBIX M IPEIMETHBIX 00pa30BaTeIbHBIX
PE3YNIBTaTOB.

B pesynbrare nzydenus: (pM3MKu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
oOydatorierocst OyayT chopMHpPOBaHBI CJIETYIOUIMETUYHOCTHBIC PE3YIIbTAThl B YACTH:

1) NAaTPUHOTUYICCKOI'O BOCIIMTAHUA:

— NPOSABJIICHUE MHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSHMIO
poccuiickoit hu3nuecKo HayKH;

— LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(PUZUKOB,;
2) IrpaKaAaHCKOIo 1 IyXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUS

— FOTOBHOCTh K AaKTMBHOMY YYacTHUIO B OOCYXIEHHH OOILIECTBEHHO
3HaYUMBIX UITHUYECKHUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM MPUMEHEHUEM
JOCTWKEHUN (PU3UKH;

— OCO3HAaHHME BAXKHOCTU MOPAIBHO--3TUYECKUX NPUHIUIIOB B ACATEIBHOCTU
YYEHOTO;

3) scTeTHYecKoro BOCHUTAHMUS:

— BOCIIPHUATHE 3CTETUUYECKUX KAaueCTB (PU3NUECKON HayKu: €€ TrapMOHUYHOIO
ITOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 O3HAHUS:

— OCO3HaHHME IIEHHOCTH (PU3MUECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTMH, BAXKHENIIIEN COCTABIISIONIEH
KYJbTYpBHI;

— pa3BUTHE HAyYHOM JIIOOO3HATENBHOCTH, MHTEPECA K HMCCIIEIOBATEIBCKON
NEATEIbHOCTH;

5) (opMupoBaHus KYJLTYPHI 310POBbSI H IMOLMOHAIBLHOI0 0JIATONMOJYYMSI:

— OCO3HaHUE IIEHHOCTH O€30MacHOro obOpaza KH3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaKHOCTH MpaBuil OE30MacCHOTO TOBEIEHHUS Ha
TpaHCIIOpPTE, HA JOpPOraxX, C AJIEKTPUUECKUM U TEIJIOBBIM 00OPYAOBAHHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hopMHpOBaHHOCTh HaBbIKa pe(JIeKCUH, NMPU3HAHHME CBOETO IpaBa Ha



OIIMOKY U TAKOTO K€ MpaBa y IPyroro 4eioBeKa;

6) TPYAOBOI'0 BOCIIUTAHMUSA:

— AaKTHUBHOE y4YacTHE B PEIICHWU NPAKTUYECKUX 3ahad (B paMKaxX CEMbH,
oOpa30oBaTeNbHON OpraHM3aIluu, TOpoja, Kpas) TEXHOJOTUYECKOH W
COIMAJIbHON HAMPAaBIICHHOCTH, TPEOYIOMHUX B TOM YHCIC M (DUIUISCKUX
3HAHUI;

— WHTEPEC K MPAKTUYECKOMY U3YUEHHIO TpodeccHil, CBI3aHHBIX C (PUBUKOM;
7) 5K0JI0THYECKOT0 BOCHHTAHHUS:

— OpHEHTALMs HAa MPUMEHEHHE (DPU3MYECKUX 3HAHUM U1 pelIeHus 3a7ad B
00JIaCTH OKpY’KaoIIeW cpenbl, IJIaHUPOBAHMS TOCTYNKOB W OLEHKH HX
BO3MOYKHBIX TTOCJIEJICTBUMN JIJIs1 OKPYKAIOLIEH Cpeibl;

— OCO3HaHHE INI00ATBHOTO XapaKkTepa SKOJIOTMUYECKUX MPOOJIeM U MyTe Ux
pElIeHHS;

8) aJanTauuu K N3MEHSKIHUMCS YCJIOBUAM COLUAIBHON U IPUPOIHONiCpeabl:

— MOTPeOHOCTh BO B3aMMOACHCTBUM NPHU BBINOJIHEHUHU HCCIECIOBAHUNA U
IPOEKTOB (PU3UUECKON HANPABICHHOCTH, OTKPBITOCTH ONBITY W 3HAHUSAM
ApYTruX,

— TIOBBILIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTM 4YE€pe3 MPAKTHUYECKYIO
NeSATEIbHOCTD;

— noTpeOHOCTh B (OPMHPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
dbopmMynupoBaTh UIEH, MOHATHS, TUIOTE3bl O (PU3MYECKUX OO0BEKTaxX H
SIBJICHUSX;

— OCO3HaHUE JCPUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
00nacTu GU3UKHY;

— IUIAHMPOBAHME CBOErO Pa3BUTHUS B IMPHUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUI;

— CTpEeMJICHHME aHaJu3UpOBaTh M  BBIABIATH B3aWMOCBSI3M  NPUPOJIBI,
oOIIeCTBa M SKOHOMHUKH, B TOM YHCII€ C HCIOJb30BaHUEM (U3UUECKUX
3HAHUI;

— OILIEHKAa CBOMX JAECHCTBHM C YyYE€TOM BIMSHHS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX TTTOOAJIBHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHHs mporpamMmsl Io (pU3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOywaromerocs Oyayr  chOpMHUPOBAHBI  MeTanpeaMeTHbIE
pPe3yJabTaThl, BKIIOYAIONIAE ITO3HABATEIbHBIE YHUBEPCAIbHBIC y4eOHBIC IEHCTBHSA,
KOMMYHUKaTHBHbIE YHUBEpCaJIbHbIE yueOHble  JEHCTBUS, peryasTUBHbBIE
YHUBEpCaJIbHbIE YUeOHbIE IEHCTBHSL.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA



ba3oBble lorMyecKkue gencTema:

BBISBJIITH M XapaKTEePHU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBICHUI);
YCTaHABJIHMBATh CYIECTBEHHBIH OpU3HAK  KJIaccU(UKaLuH, OCHOBAHHS
JU1100001IeHNS U CPAaBHEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B paccMaTpuBaeMbIX (DakTax,JaHHbBIX U
HaOJTIOICHUSAX, OTHOCSIIUXCS K (PU3NIECKUM SBIICHUSM;
BBISIBJISITH NPUYMHHO--CJICACTBEHHBIC CBS3U NPH HM3YYEHHHM (DU3MYECKUX SBICHUH U
MPOIIECCOB, JeNaTh BBIBOJABI C HCIOJB30BAHUEM JEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX (PU3MUECKUX BEUYMH;
CaMOCTOSITENILHO BBHIOMPAThH CIIOCOO pelieHus: yueOHoi Gpu3nuecKkoil 3a1aun (CpaBHEHHUE
HECKOJIBKMX BapuHaHTOB pEIICHUs, BBHIOOp Hambonee TMOAXOAALIETO C  Y4ETOM
CaMOCTOSITENTbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebcKue AeiicTBUS:
MCIOJIb30BaTh BOTIPOCHI KaK HCCIICIOBATEIILCKIII HHCTPYMEHT MIO3HAHHUS, IIPOBOJIUTE I10
CaMOCTOSITEIIbHO COCTABJICHHOMY ILJIaHY OIIBIT, HECIOKHBIH(U3MUSCKUN IKCIICPUMEHT,
HeOOoJIbIIIoe HccieoBaHne GU3UYECKOTO SIBICHUS; OIIEHUBATh Ha IPUMEHUMOCTD U
JOCTOBEPHOCTHh MH(OPMALINIO, MOIYYSHHYIO BXOJE UCCIECI0BAHUS UM SKCIIEPUMEHTA;
CaMOCTOSITENIEHO (hOPMYJIMPOBATH 0OOOIICHUS U BBIBOJIBI 110 PE3yJIbTaTam
MIPOBEAEHHOTO HAOMIOICHHUS, OTIBITA, UCCIIEIOBAHUS;
MIPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIIee pa3BUTHE (PH3UUECKHUX IMPOIIECCOB, a TaKKE
BBIIBUTATh MPEIIONI0KEHUS 00 X PA3BUTHU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ nndopmanmeii:
MPUMEHSTh pPa3JIMYHble METOJbI, MHCTPYMEHTHI W 3amlpochl MPH TMOUCKE U OTOOpE
nH(OPMAaILIUY WK JAaHHBIX C YYETOM MPEANIOKEHHON yueOHO (hu3nuecKoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATH3UPOBATH M MHTECPIPETUPOBATH WH(POPMAIIUIO PA3ITHIHBIX
BHJIOB ¥ (DOPM TIpE/ICTABIICHUS;
CaMOCTOSITENILHO BBIOMpATh ONTUMaNbHYIO (OpMy TpeacTaBieHUs HHDOpPMALUU U
WUTIOCTPUPOBATh peIIaeMble 3a/ladyll HECIOKHBIMH CXE€MaMH, AuarpaMMaMH, HHON
rpaguKoi U UX KOMOMHAIUSIMHU.

KoMMyHUKaTHBHBIE YHHBEPCAIbHbIE YUeOHbIE 1eiiCTBHUS:

B XO0/€ OOCYXIEeHMs ydyeOHOro Mmarepualia, pe3yJbTaToB Ja0OpaTOPHBIX paboT u
MIPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMO TEMbI M BBICKAa3bIBATh HJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep KaHne OJIaroKelIaTeIbHOCTH OOIICHHUS,
COIMOCTABJIATH CBOHM CYXICHHS C CYXJICHUSIMH JIPYTUX YYACTHUKOB JUAJIOTA,
OoOHapYXUBATh PA3IUIHE U CXOACTBO MO3UITHIA;

BBIP@XKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO  TPEJCTABJIATH  PE3YJIbTaThl  BBITOJIHCHHOTO  (DU3MYECKOTO  OIBITa
(3KCTIepUMEHTA, HCCIISI0OBAHMUS, TTPOCKTA);

MOHUMATh W HCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYATbHOW DPaOOTHI
MIPH PEIICHUN KOHKPETHON (PU3MUECKOM MpOOIeMBbl;

MPUHUMATh I[EJIM COBMECTHOHM JEATCIIbHOCTH, OPTaHHW30BBIBATH JICUCTBUS TI0 €&
JTOCTHKCHHIO: PacIpeiesiATh POJH, O0CYKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboTel, 00001IaTF MHEHHSI HECKOJIBKUX JTIOJIEH;

BBHITIONTHATh CBOKO YacTh pa0OThI, JAOCTUTAss KAuyeCTBEHHOTO pe3yJabTaTa MO CBOEMY
HAIPABJICHUIO U KOOPJMHHUPYS CBOU JCUCTBHS C IPYTHMH WICHAMH KOMaH/IbI;
OILICHUBATh KA4eCTBO CBOETO BKJIAJa B OOLINII MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEILHO



c(hOpMYyIUPOBAHHBIM yYaCTHUKAMU B3aWMOICHCTBUS.
PeryasiTuBHble YHUBepCaJibHbIe YyuyeOHbIe [eilcTBHS

Camoopranuszaums:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX U YU4EOHBIX CUTYyalUsX, TPEOYIOIIMX JUIs

peuieHns GU3NYECKUX 3HAHUM;

OPUEHTHPOBATLCS B PA3IMYHBIX IOAXOJAaX HPUHATUA pelIeHUN (MHAUBUAYAIbHOE,

MPUHSATHE PEILICHUs B TPYIIe, IPUHATHE PEIICHUN IPYIIIoN);

CaMOCTOSITENIbHO COCTaBIISITh aJTOPUTM pelieHus (U3MYECKOl 3ajaud WIM IUIaHa

UCCIICIOBAaHMUST C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,

apryMeHTHPOBATh IIpe/ijlaraéMble BApUAHThI PELLICHUN;

JieNaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIIMOHATbHBIN HHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUU U MpeJyiaraTh IiaH e€ U3MEHEHUS; OObICHSITh
MPUYMHBI TOCTHKEHUS (HemoCcTHXKEHUS)
pe3yabTaTOBACSATEIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHUCIE B XOJ BBITOJHECHUA(DHU3MUECKOTO

UCCIIEIOBAHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,M3MEHUBIINXCS

CUTYaIul, YCTAHOBIICHHBIX OLUIMOOK, BO3HUKIINX TPYAHOCTEH; OLIECHUBATh COOTBETCTBUE

pe3yJibTaTa LU U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO APYroro 4ejaoBeKa B XOE CIOpa WM JUCKYCCHH Ha HAyYHYIO
TE€MY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY APYToro;

IpU3HaBaTh CBOE NPaBO Ha OWIMOKY IpU peleHUuu (U3MUECKUX 3aJad WU B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI U TAKOE XK€ MPaABO JIPYroro.

MHNPEIMETHBIE PE3YJIBTATHBI
K konmy oOyuenus B 8 kjiacce npeaMeTHBIE pe3ylbTaThl Ha 0a30BOMYPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHI: UCIIOIb30BATh
MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKEHUEATOMOB U MOJIEKYIL,
arperaTHbIE COCTOSIHMSI BEILIECTBA, KPUCTANIMUECKHE HaMOP(HBIE Tela, HACHIIICHHBIN
Y HEHACBIIIECHHBIN Tap, BIAXXHOCTh BO3yXa,TeMIIeparTypa, BHYTPEHHSIA
JHEprus, TEIUIOBOW  JIBUTATENb, JJEMEHTAPHBIN
AJIEKTPUYECKUN 3apsJl, DJIEKTPUUYECKOE I0JI€, IPOBOJIHUKUA U JUIJIIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;
paznuuaTh SBJICHHS (TEIUIOBOE paCIIMPEHHE M CXKaThe, Terulonepeaava, TEIIOBOe
paBHOBECHE, CMa4yMBAaHWE, KANWUIIPHBIE SBJIEHUS, WCHAPEHUE, KOHJIACHCALUS,
MJIaBJICHUE, KpUCTaJUIM3aLHs (oTBepaeBaHue), KHUIICHHE, TemIoneperaya
(TETUIONTPOBOTHOCTh, KOHBEKIIHS, HW3JIYYCHHE), JJICKTPH3aIUs TeJ, B3aMMOJICHCTBHE
3apsg0B, JEUCTBUS AJIEKTPHUYECKOIO0 TOKA, KOPOTKOE 3aMbIKAHHWE, B3aWMOJICHCTBUE
MAarHuTOB, JAEHCTBUE MArHUTHOTO IIOJS HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs
WHIYKIHSI) 10 ONHCAHWI0O WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX TaHHOE (PU3UIECKOE SBIICHUE;
pacrmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MUECKUX SBJICHHUI B OKPYXAIOIIEeM MHUpE, B
TOM 4ncle (Qu3uveckre SBICHHUS B TMPUPOJE: TMOBEPXHOCTHOE HATSDKEHUE W
KanWUIApHBIE SIBJICHUS B MPUPOJE, KPUCTAUIBI B mpupone, wuzmnydeHue ComHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHWE pPOCHI, TyMaHa, WHEs, CHeEra,



UIEKTPUUECKUE SBJIECHUS B aTMOCc(hepe, JEKTPUUECTBO KHUBBIX OPraHM3MOB, MarHUTHOE
noJie 3eMiH, Iper( MoocoB, poJib MArHUTHOTO TOJIS JUIS JKU3HU Ha 3emJie, MOJIIpHOe
CHsIHME, TPU JTOM TIEPEBOJUTH MPAKTHUYECKYI0 3aJady B Y4eOHYIO, BBIACTATH
CYIIECTBEHHbIC CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUM;

OIMCBIBATh MU3yYEHHbIE CBOICTBA TeN M (PU3MUECKUE SIBJICHUS, UCTIONb3Yys (PU3NUYECKHE
BEJIMYMHBI (TeMIEepaTypa, BHYTPEHHSS D3HEPIUs, KOJIMYECTBO TEIUIOTHI, YJEiIbHas
TEIJIOEMKOCTh ~ BEILECTBA, yJelbHAs TEILUIOTA IUIABJIICHMS, YJAEIbHAas TEIUIOTa
napooOpa3zoBaHMsl, yJejdbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQMHUIMEHT IO0JIE3HOIO
JEUCTBUS TEIUIOBOM MAILMHBI, OTHOCUTENIbHAS

BJIQKHOCTh BO3/YXa, JEKTPUUYECKUNA  3apsij, cUiia TOKa, JIIEKTPUYECKOE
HalpsDKEHUE,  CONPOTHUBIIEHUE IPOBOJHHMKA,  YJEJIbHOE CONPOTHUBIICHUE
BellecTBa, pabora u MOILHOCTh  3JIEKTPUYECKOI0 TOKa),IpU ONHMCAaHUU
IIPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT UCIIOJIb3YEMBIX
BEJIMYMH,0003HAYCHUS U eIMHUIBl (DU3MYECKHX  BEJIUYMH,
HaXOJUThb (POPMYIIbI, CBSA3BIBAIOLINE JTAaHHYIO busnvecKyro

BEJIMYMHY  C IPYTMMU BEJIMYMHAMU,CTPOUTH rPpapUKU U3yUEHHBIX
3aBUCUMOCTEH (pU3MUECKUX BEIWYMH; XapaKTepu30BaTh CBOWCTBA TeJl, (PU3NUECKUE
SIBJICHUSL U MTPOLIECCHI, UCIIOIb3YSIOCHOBHBIE  IOJIOKEHUS  MOJIEKYJIIPHO-
-KUHETUYECKON TEOPUM  CTPOCHUSBEIECTBA, MPUHIUI CYNEPIO3UIIMU MoJel (Ha
KayeCTBEHHOM YPOBHE), 3aKOHCOXPAaHEHU 3apsa, 3akoH OMa /1 y4acTKa LelH,
3aKkoH J/xoynsa—JIeHna,3aK0H COXpAaHEHUsl SHEPTUH, NIPU 3TOM JaBaThb CIOBECHYIO
(GopMyIMPOBKY3aKOHA U 3alIUChIBATH €r0 MATEMATUUYECKOE BBIPAKEHHUE;

O0OBACHATH (1)I/ISI/I‘~I€CKI/IC IMpoueCcCbl U CBOMCTBA TCJI, B TOM 4YHCIIC U B KOHTCKCTC
CUTYyalHil IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBIABIIATH
[PUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OObSICHEHHE M3 1-2 JOrMyeckux IIaroB ¢
ornopoil Ha 1-2 u3yyeHHbIX CBOWCTBA (PU3MUYECKHX SIBICHUH, (PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3agauyd B 2—3 JAEHCTBHs, HCIONb3YysS 3aKOHbI U (OPMYIIBI,
CBs3bIBalOIMEe (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHaju3a YCIOBHS 3aJauu
3alMUMCbIBATh KPATKOC YCJIIOBUC, BBIABIATH HCAOCTATOK JAHHBIX JIA PCIICHHUA 3ada4H,
BBIOMPATh 3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC ISl €€ PEIICHHs], TPOBOJIUTH PACUETH U
CpaBHUBATh MOJIyYEHHOE 3HauUeHHe (PU3MUECKON BEIMYMHBI C U3BECTHBIMU JJAHHBIMH;
pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MPH MOMOIIM (PU3UUYECKUX
METOI0B, HCIIOJIb3YA OIMKMCaHUC HccjIe10BaHusd, BBIACTIATH IMPOBEPACMOC
MIPEANONOKEHUE, OLEHUBATh IIPABWIBHOCTH IOPSAAKA IPOBEACHUSA HUCCICIOBAHMS,
JIeJ1aTh BBIBOJIBI;

MIPOBOAUTH OMBITHl MO HAOIIOACHUIO (PU3MUECKHUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KanWwUISIpHbIE SBJIEHUS, 3aBUCHMOCTh JaBJIEHMsI BO3JyXa OT €ro o0béma,
TEMIIEPATypPbl, CKOPOCTH MPOLECCa OCTBIBAHUS U HArPEBAaHUs IIPU U3JIYyYEHUU OT L[BETa
u3IyJaome  (morjomaromei) MOBEPXHOCTH, CKOPOCTh HCMIApEeHHs BOJBI  OT
TEMIIEPATypbl JKUAKOCTM M IUIOANU €€ IIOBEPXHOCTH, JJIEKTpHU3alus Tel U
B3aUMOJICMCTBUE DJIEKTPUUYECKHUX 3aps/i0B, B3aHUMOJCHCTBHE MOCTOSHHBIX MarHWTOB,
BU3yaJIN3al1sl MarHUTHBIX IOJIEN IMOCTOSTHHBIX MAarHWTOB, IEUCTBUS MarHUTHOTO MOJIS
Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA JJIEKTPOABHUIATEISA
MIOCTOSIHHOTO TOKa): (OpPMYJIMpOBaTh IMPOBEPSEMbIE MPEANOI0KEHUs, COOMpaTh YyC
MPEIJIOKEHHOTO 000PYA0BaHUS, OMMCHIBATH XOJ] ONbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATH IIPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXXHOCTH BO31yXa,



CWJIBl TOKA, HAINpPSDKEHHs] C MCIIOJb30BAaHMEM aHAJIOTOBBIX NPUOOPOB M JATUMKOB
(¢u3NYeCKUX BEIWYHMH, CPAaBHUBATh pE3yJIbTaThl H3MEPEHUH C Y4E€TOM 3aqaHHOM
a0COIOTHON NOTPEIIHOCTH;

IIPOBOJIUTH MCCJIEOBAHNE 3aBUCUMOCTH OJHOM (PM3MYECKOH BEIWYHMHBI OT APYrou ¢
UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COINPOTHUBIIEHUS IPOBOJHHUKA OT
€ro JUIMHBI, IUIOLIAJH IOIEPEYHOr0 CEYEHUS U YJEIbHOIO CONPOTUBIICHUS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UIYILIEr0 4Yepe3 NPOBOAHMK, OT HANPSHKEHUsI HA IIPOBOJIHUKE,
UCCIIEIOBAaHUE [OCIIEIOBATEIbHOIO M IApaUIENIbHOTO COEIMHEHUH IPOBOJHHUKOB):
IUTAHUPOBaTh MCCIIEOBaHUE, COOUPATh YCTAaHOBKY M BBINOJIHATH MU3MEPEHUs, CIeays
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yNbTaThl MOJYYEHHON 3aBHCUMOCTH B BHJIE
TabauI U TpaduKOB, AeTaTh BBIBOAKI 110 pE3yIbTaTaM UCCIICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHHs (U3NYECKUX BeIMUYUH (yAeTabHas TEIJI0EMKOCTb
BELIECTBA, CONPOTHUBIIEHUE MPOBOJHUKA, pabOTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh M3MEPEHHs,, COOUpaTh HSKCHEPUMEHTANbHYIO YCTAaHOBKY, ClEAys
IIPEII0KEHHOW NHCTPYKLIMHU, U BBIYUCIIATH 3HAYCHUE BEINYMHBL;

coOnmogaTh MpaBWila TEXHUKM Oe30macHOCTH Ipu  pabore ¢ 1a0opaTOpHBIM
o0opyIoBaHUEM;

XapaKTepu30BaTh TMPUHIMIIEI JCHCTBUS HM3YyYCHHBIX MNPHOOPOB M TEXHUYECKHX
YCTPOICTB € ONOpOH Ha MX ONUCAHMA (B TOM YHCIE: CHCT€Ma OTOIUIEHUS JIOMOB,
TUTPOMETp, HapoBass TypOHWHA, aMIepMeTp, BOJBTMETpP, CUETUUK DSICKTPUUYECKOH
SHEPIUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HArpeBaTelbHBIE SJIEKTPONPUOOPHI
(mpuMepbl), BIEKTPUYECKHE NPEJOXPAHUTEIM, SJICKTPOMArHUT, 3JIEKTPOJBUIATEIb
MIOCTOSIHHOTO TOKA), HUCIOJb3ysd 3HAHUSA O CBOWCTBaX (DU3MYECKHX SBJICHUH U
Heo0XoauMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA W H3MEPUTENIbHbIE MPUOOPHI IO
CXEMaM M CXEMaTHYHbIM PUCYHKaM (PKUJKOCTHBIH TEPMOMETpP, TEPMOC, NICUXPOMETP,
TMUTPOMETp, JIBUTATENb BHYTPEHHETO CrOpaHHUs, AJIEKTPOCKOI, PEOCTaTr), COCTABIAThH
CXEMBI NIEKTPUYECKUX LIENEH C MOCIEI0BAaTEIbHBIM M MapajlIeIbHBIM COEIUHEHUEM
AJIEMEHTOB, pa3jinyasl YCIOBHbIE 0003HAUEHUSIIEMEHTOB 3JIEKTPUUECKHX 1IeTIeH;

TaHOBKY M3 TNPUBOJAUTH MpUMEpPbl (HAXOOUTh HH(OpPMALMIO O THpUMepax)
MIPaKTUYECKOIO HCIOJIb30BaHUSA (PU3MYECKMX 3HAHUN B MOBCEIHEBHOM >KHU3HM IS
obecriedeHus: 0€30MACHOCTH TMpH OOpalleHMH ¢ NpuOOpaMu M TEXHUYECKHMHU
YCTPONCTBAMHU, COXpaHEHHsI 370pPOBbS U COONIIOJIEHHS HOPM 3KOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPENE;
OCYILECTBIATh MOUCK MH(OpMaIK (GU3UIECKOro cojiepkaHus B VIHTepHeTe, HAOCHOBE
UMEIOIUXCA 3HAHUW M IYTEM CpPAaBHEHUs [JONOJHMUTEIbHBIX MCTOYHHMKOB BBIIEIATH
nH(pOpMaIIKI0, KOTOpas ABJISETCS MPOTUBOPEUNBOI UITM MOKET ObITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh TMpPHU  BBIIOJHEHWH  Y4eOHBIX  3aJaHUil  Hay4dHO--TIOMYJISIPHYIO
nuTeparypy (U3NYEeCKOro CoJep)KaHHs, CHpPaBOYHBIE MAaTEpUANbl, PECYPCHICETH
WuTrepHer, BIIAJIETh npuéMaMu KOHCIIEKTUPOBaHUs
TeKCTa,ipeoOpa3oBaHus HH(POPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEeHuUs, 000011ast
MH(OPMALINIO U3 HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOTO COJIEp’KaHHs, B TOMYHCIIE
nyOJINYHO IIPEJICTABIISITh pe3yJIbTaThI IIPOEKTHOMN
WJIMHCCIIEI0BATENIbCKON JESATENILHOCTH, TIPU 3TOM IrpaMOTHO
MCIIOJIb30BAaThU3YUYECHHBIIN MOHATUHHBIN anmnapart Kypca (GU3UKHU, COITPOBOXKIATH
BBICTYIUICHUETIPE3EHTAMEH;



MpU BBHIMOJHCHHH YYEOHBIX TIPOCKTOB W HWCCICIOBaHWM (DU3HUECKUX MPOIECCOB
pacmpenensats 00sI3aHHOCTU B TPYIINIE B COOTBETCTBHH C IOCTABJICHHBIMH 3aJadyaMu,
CIIEIUTh 3a BBINOJIHEHHWEM IUIaHA JCHCTBUI M KOPPEKTHPOBAaTb €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBI  BKJIaA B  JEATENBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHKATHUBHOE B3aUMO/JICHCTBUE, MPOSIBIISISI TOTOBHOCTH pa3peliaTth KOHGIUKTHI.
K xoHniy o6yuenus B 9 kiiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOMYpPOBHE

JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUAIOLIUXCSl YMEHHI: HCIIOIb30BATh
MIOHATHSL: CUCTEMA OTCUYETA, MaTepUaibHasi TOUYKa, TPAEKTOPUS,0THOCUTEIILHOCTD

MEXaHUUYECKOT 0 JIBUKECHMS, nedopmanus (ynpyras,
IJIaCTUYECKas ), TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh UIIEPETPY3KH,
LEHTP TAXKECTH, abconoTHO  TBEPJOE TEO, LEHTP
TSKECTUTBEPIOTO TeJla, paBHOBECHE, MEXaHMUYECKUE KOJIeOaHusT |

BOJIHBL,  3BYK,MH(pa3BYK u yIIbTPa3BYK,
3JIEKTPOMAarHUTHbHIE BOJIHBI, LIKaJIa3JIeKTPOMAarHUTHBIX

BOJIH, CBET, OJIU30PYKOCTh M JAIbHO30PKOCTh, CIICKTPBIUCITYCKAHUS U TIOTJIOIICHHS,

anbda-, 6eTa- ¥ raMMa-u3ITyICHHsI, H30TOIIBI, IACPHAs YHEPTCTHKA,;

pa3nuyarh SIBICHUS  (paBHOMEpPHOE U HEpaBHOMEPHOE
NPSAMOJIMHEHHOEIBI)KEHHIE, PABHOYCKOPEHHOE MPSIMOJIUMHEHHOE

JBUKEHKE, CBOOOIHOE aJIEHNE

T€J, PAaBHOMEPHOE [BH)KEHUE [0 OKPYKHOCTH, B3aUMOJACHCTBHE TEJ, PEaKTUBHOE
IBIDKEHUE, KoJieOaTelIbHOE JBIDKCHHE (3aTyXalolle W BBIHY)KICHHBIC KoyeOaHwus),
pE€30HaHC, BOJIHOBOE JIBUJKEHHE, OTPAXKEHUE 3BYKA, IPSIMOJIMHEMHOE paclpOCTPAHEHHUE,
OTpa)kK€HUE U MPEJIOMJIICHUE CBETA, ITOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eroro cBeTa B CIEKTP W CIIOKEHHE CIEKTPAIbHBIX LBETOB, THUCIIEPCHUS CBETa,
€CTECTBEHHAs paJMO0aKTUBHOCTh, BOSHUKHOBEHHE JINHENYATOTO CIIEKTpa U3JIYy4EeHHUs]) 110
ONMCAaHUIO UXXAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
¢duznyeckoe SIBICHUE;

pacrno3HaBaTh NMPOSIBICHNE U3YUYEHHBIX (PM3NYECKUX SIBICHUN B OKpYy’KarolleM Mupe (B
TOM yuclle (GU3NYECKUE SIBJICHUS B IPUPOJIE: MPUIMBBI U OTJIUBbI, JBUKEHHUE IJIAHET
CoyHEeYHOM CUCTEMBI, PpEAKTUBHOE JBUKECHHE )KMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSCEHUE, CEMCMHMUYECKHE BOJIHBI, IyHaMH, 3XO0, I[BE€Ta TEll,
ONTUYECKUE  SIBJIEHMS B  MpHUpojAe, OHOIOrMYecKkoe  JIeHCTBUE  BHUAMMOTIO,
YIbTPaQHUOIETOBOTO M PEHTTEHOBCKOTO W3JIYyYEHUN, €CTECTBEHHBIM PaJMOaKTHUBHBIN
¢GoH, KOCMHMYECKHE Jy4YH, pPaJUOAKTHBHOE W3IyYEHHE NPUPOAHBIX MHUHEPAJIOB,
JeiicTBUE paJMOaKTUBHBIX M3IydeHUH Ha OPraHU3M 4YesloBeKa), IPH 3TOM MEPEBOAUTH
MPAKTUYECKYI0 3a7a4y B Y4eOHYIO, BBIIETSATH CYIICCTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUN;

OIMCHIBATh M3yYCHHbIE CBOICTBA TNl M (U3UYECKUE SBICHUS, HCIIONB3Ys (PU3NUECKUe
BEJIMYMHBI (CpeIHssl U MIHOBEHHAs CKOpPOCTh Tejla MPH HEPaBHOMEPHOM JBUKEHHH,
YCKOpEHHE, NEPEMELICHNE, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CHJIAa YNPYTOCTH,
CHJla TSDKECTH, YCKOpPEHHE CBOOOJHOTrO MaJieHHs, BEC Tejla, UMITYJbC Tejla, UMITYJIbC
CHJIbI, MEXaHWYECKasi paboTa U MOIIHOCTb, MOTEHI[UAIbHASA DHEPIUsl TeJsa, MOAHITOrO
HaJ TOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS SHEPIHs CHKATOM MPYKUHBI, KHHETHYECKAs
SHEprus, MoJHask MeXaHU4YecKasi SHEprus, MepHo U YacToTa KojieOaHuil, UTMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTeNb MPEJIOMIICHHS CPEebl),
IIPU ONMUCAHUHM MPABUIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIIONb3YyEMbIX BEJINYMH,



0003HAYECHMS U €IUHMIBI (PU3MUECKUX BEIMYMH, HAXOIUTh (POPMYJIBI, CBA3BIBAIOILUE
JTaHHYIO (PU3HUECKYIO BETMUMHY C IPYTUMHU BETUUMHAMH, CTPOUTDH IPAUKH U3YyIEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUECKUE SBICHHUS M MPOLECCHI, UCTIONb3Yys 3aKOH
COXPAHEHHUS SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHUS, HNPHUHLMUII CYNEPHO3ULUHU CUJI,
IIPUHLIMII OTHOCUTENBHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI MMITYJIbCa,
3aKOHBI OTPAXXCHUS U INPEIIOMIICHHS CBETA,

3aKOHBI COXPaHEHHS 3apsA0BOTO U MAaCCOBOTO YHCEI MPH AACPHBIX PEAKIHSIX, IPU ITOM
JaBaTh CJIOBECHYIO (DOpPMYIMPOBKY 3aKOHa M 3allUChIBATh €ro0 MaTeMaTHYECKOE
BBIpa)KEHUE;
OOBSACHATH (PU3NYECKHE MPOLECCHl M CBOMCTBA TN, B TOM YHCIE M B KOHTEKCTE
CUTyalliii  NPaKTHKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BBUBIATH  HPUYUHHO--
CIICZICTBEHHBIC CBSI3U, CTPOUTH OOBCHEHHE U3 2—3 JIOTMYECKHX IIaroB C OMOPOH Ha 2—
3 W3yYCHHBIX CBOHCTBa (M3UYECKUX SBICHUH, (U3NYECKUX 3aKOHOB  HIIU
3aKOHOMEPHOCTEH;
peniate pacy€THbIE 331241 (OMMPAIOLINECs HA CUCTEMY U3 2—3 YpaBHEHHUH ), UCTIONB3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PH3MUECKUE BEIUYMHBI: HAOCHOBE aHAIM3a
YCIIOBHSI 33J]a4M 3aIKCHIBAaTh KPaTKOE YCIIOBHUE, BBISBIISATHHEIOCTAIONINE U
M30BITOYHBIC JTAHHBIC, BBIOMPATh 3aKOHBI M (OPMYJIBI,HEOOXOMUMBIE  JUIS PEIICHHS,
IPOBONTH pac4éTsl U OLICHUBATh
PEaTMCTUYHOCTD TMOTYYEHHOTO 3HAYCHHUS (PH3MUECKON BETMYMHBL, PAcIIO3HABATH
poOIEMBI, KOTOPBIE MOYKHO PEUINTh MPU MOMOIIU (PU3UIECKUXMETOI0B, HCIIOIB3YS

OIMIKNCaHUuC HCCIICOOBAaHUA, BBIICIATD
IMPOBECPACMOCIIPCAITIOIOKCHUC, OLICHUBAThb IpaBUJIbHOCTDb
Imopsaaka IMPOBCACHUANCCIICAOBAHMS, 1CJIaTh BBIBOJbI,

WHTEPIPETHPOBATH PE3YIIbTATHl HAOIIOIEHUH HOTIBITOB;

MIPOBOJIUTH OIBITHI MO HAOIIONEHUIO (PU3MYECKHUX SIBICHUH WM (PU3MUYECKHX CBOWCTB
Ten (M3ydeHne BTOPOTo 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHs DHEPTUH, 3aBUCHUMOCTh
neproia KoieOaHuii MPYKMHHOTO MasiTHUKA OT MAaccChl Tpy3a M KECTKOCTH TPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIMTY]Ibl MalbIX KoJeOaHUH, MPSAMOIUHEHHOE paclpoCTpaHEHHE
CBETa, pa3jioKeHUue Oeloro cBeTa B CHEKTP, HM3Y4YEHHE CBOMCTB M300pa)keHUs B
TUIOCKOM 3€pKalle M CBOWCTB HM300paXeHHs TIpeAMeTa B COOHMparomei JHH3e,
HAOJIOZCHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB W3IIYYEHHS): CaMOCTOSITEIHHO
coOupaTh YCTAaHOBKY U3 M30BITOYHOr0 Habopa 000PYAOBaHUS, ONUCHIBATh X0/ ONbITA U
€ro pe3yJabTaThl,(HOpMyIupPOBATH BHIBOJIBI;

IPOBOJIUTH TNPH HEOOXOAMMOCTH CEpUI0 MPSMBIX H3MEPEHUH, OmpeAessss cpeaHee
3HaYeHHE H3MepseMOol BeNWYMHBI ((POKYCHOE pacCcTOsIHHUE COOMparoIiel JIMH3bI),
00OCHOBBIBaTh BBIOOp crI0co0a n3mMepeHus (M3MEPUTETHLHOTO MPUOOPa);

MPOBOJIUTH HCCIIEIOBAHUE 3aBHUCHUMOCTEH (DM3MYECKHX BEJMYMH C HCIOJIH30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH OT BPEMEHU NMPUPABHOYCKOPEHHOM JIBUKEHUU
0e3 HavyaJIbHON CKOPOCTH, MEepHOAa KOJeOaHUH MaTeMaTU4ecKoro MasTHUKA OT JUTMHBI
HUTH, 3aBHCHMOCTH yTJIa OTPAKEHUS CBETa OT YIJia MaJCHUS W yria IpeJOMIICHUS OT
yTJia MajieHus): MIIaHuPOBaTh

UCCIIeIOBAaHUE, CAMOCTOSTENIbHO COOMpPATh YCTaHOBKY, (DUKCHpPOBATh pe3ysbTaThl
MOJTyYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHUJE TAONUIl U TpadHKOB, J€JIaTh
BBIBOJIBI 110 pE3YyJIbTaTaM MCCIIEN0BAHUS;

MIPOBOANTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIUMYUH (CpedHsisi CKOpPOCTh U



YCKOpEHHE Teja IMPU PaBHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHHE CBOOOIHOIO MaJCHMS,
KECTKOCTh TMPYXKUHBI, KO3(PPHUIUEHT TpPEeHUs CKOJBKEHHUsS, MeXaHudeckas pabora u
MOIITHOCTh, YaCTOTA U MepUOJI KOJIeOaHNIHMATEeMaTHUYECKOTO U IPY>KUHHOT'O MasiTHUKOB,
ONTHYECKas Cuia CcoOUparoLe JIMH3bI, paJAMOaKTHBHBIM (OH): IUIAHUPOBAThH
U3MEpeHus, coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATh H3MEPEHUS,
clleys MPEATIOKEHHON HHCTPYKIMH, BEIYUCIIATH 3HAUCHUE BEJTMUYMHBl HaHATU3UPOBATh
IIOJIyYEHHBIE PE3YyJIbTaThl C Y4ETOM 3aJaHHOU MOTPEIIHOCTUU3MEPEHMUI;

coOyogaTh IMpaBWila TEXHUKM O€30MacHOCTH IIpu  paboTe ¢  J1abopaTOpHBIM
00opyI0BaHUEM;

pasnuyaTh OCHOBHbBIE IPU3HAKM M3YYEHHBIX (PU3MUECKUX MOJeseil: MaTepualibHas
TOUKa, a0COJIOTHO TBEPAOE TENIO0, TOYCUHBIH MCTOYHMK CBETA, JIyd, TOHKas JIMH34,
IUTaHeTapHasi MOJIEb aTOMa, HYKJIOHHAsI MOJIEN b ATOMHOTO S/Ipa;

XapaKkTepu30BaTh TMPUHIMIIBI JCHCTBUS HW3YYEHHBIX TNPHOOPOB M TEXHHYECKHX
YCTPOICTB € ONOPOH Ha UX OMMCAaHUS (B TOM YHUCIIE: CIIUIOMETP, JTATUUKU IOJIOKEHHUS,
pacCTOsIHUSA U YCKOPEHMs, paKeTa, 3X0JI0T, OYKH, IIEpUCKOII, (hoToamnmnapar, ONTUYECKUE
CBETOBOJIbI, CIIEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCIONB3ys 3HAHUS O
CBOWCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
WCIIOJIB30BATh CXEMBl U CXEMAaTHYHbIE PHUCYHKH HM3YYECHHBIX TEXHHYECKHX YCTPOWCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPH PEUICHUH Y4eOHO--
MPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JJISl MOCTPOSHUS M300paXCHUH B TIOCKOM
3epKajie ¥ coouparoleil TuH3e;

IPUBOAUTH HpPUMEpPbl (HAXOAUTh HHGPOPMALMIO O MPUMEpax) MPAKTHYECKOIO
WCTOJNB30BaHUSl (U3WYECKUX 3HAHWA B TIOBCEJHEBHOW JKU3HU MJISi OOECICUCHHUS
0€30MacHOCTH TpU OOpalleHud ¢ TPUOOpPaMU M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHMs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOrO IOBEIEHHUS B
OKpY>Karollen cpere;

OCYLIECTBIATh TMOUCK HHpOpMauuu (U3NYECKOro cojaepkaHuss B VHTepHere,
CaMOCTOSITENIbHO (DOPMYyIUpPYsl TOUCKOBBIM 3ampoC, HAXOAWTh IYTH OIpeIesIeHUs
JOCTOBEPHOCTH TMOJYYeHHOH WH(pOpMAlMM Ha OCHOBE MMEIOLIMXCS 3HAaHUM U
JOTIOJTHUTEIHHBIX UCTOYHUKOB,;

HCIIOJIB30BaTh pu BBIITOJIHEHU U y4eOHBIX 3a1aHU I
HAyYHO--TIONYJIAPHYIOJIUTEPATYPY (PU3UUECKOTO COJEpXKaHUs, CIpPaBOYHbIE
Marepuansl, pecypceicetu HTepHeT, BIIAJIETh npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa,lpeoOpa3oBaHus HH(OPMAIMK U3 OJTHON 3HAKOBOM
CHUCTEMBI B IPYTYIO; CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE " YCTHBIE
coo0ILeHHs Ha OCcHOBeMH(popMau U3 HECKOJIBKUX
HCTOYHUKOB ¢u3nueckoro CoJIepKaHus, TyOIMYHO
MIPECTABIATh PE3YJAbTaThl MPOEKTHOM  WJIM  MCCIEN0BATENbCKOMAEATEIbHOCTH,
IIPU 3TOM I'PAMOTHO UCIOJIB30BAaTh N3yYEHHBIN NOHATUIHBIANIIApAT HA3y4aeMOTr0
pasnena bu3uKu 51 COIPOBOXKIATh BBICTYIUIEHUE

npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayJUTOPHH CBEPCTHUKOB



TEMATHICCKOC IVNIAHUPOBAHUE

8knacc
Kon- B ToMm uncne
Paznen Tema BO | KOHTPOJIBHBIX JTAOOPATOPHBIX
4acoB pabot pabor
1 TennoBbIe SIBICHUS 23 2 3
2 DNEKTPUUECKUE SBICHUS 29 2 5
3 DNEeKTPOMArHUTHBIC SBJICHUS 5 1 2
4 CBeToBbI€ SIBICHUS 10 1 1
5 [ToBTOpenue 1 1 0
Utoro 68 7 11
9xnacc
Kon- B ToMm uncie
Paznen Tema BO | KOHTPOJIBbHBIX JTJAOOPATOPHBIX
4acoB pabot pabot
1 3aKOHBI B3aUMOJEHUCTBUS U IBHKEHUS TE 34 2 2
2 Mexanuyeckue KojeOaHus U BOJHBIL. 3BYK 15 1 2
3 DIEeKTPOMarHuTHOE IoJie 25 1 1
4 CtpoeHue aToMa ¥ aTOMHOI'O siJipa, MCIIOIb30BaHUE 20 1 4
SHEPTUU aTOMHBIX SAEP
5 CTtpoeHwue 1 SBOJIOIHS BCEICHHOM 5 0 0
6 [ToBTOpeHue 2 1 0
7 Pezeps 1 0 0
HUtoro 102 6 9
Kanennapuo-remaTuyeckoe niianuposanue. ®usuka 8 kiacc
Ne Koua- | Cpoxku npoBenenust
igo Tewer ypokos q:c(:)B no MJjiany | mo paxkry
Pa3nen 1 «TenjioBble sIBJICHUSD», 23 Yaca
1 |TemnoBoe aBmxenue. TemnepaTtypa. BHyTpeHHsIst sHEprusi. 1
2 |CnocoObl u3MEHEeHHsI BHYTPEHHEH YHEPTHH. 1
3 |Bunsl Termonepeayn. TemmonpoBoaHOCT 1
4 |Kousekmus. Mzmydenue 1
5 |KommuecTBO TETUIOTHI. 1
6 |YnaenbHas TEIIOEMKOCTH 1
7 |Pacder KOJWYECTBA TETUIOTHI 1
8 |Jlabopamopnaa paboma Nel «Onpedenenue kKonuuecmea| 1

menjiomsl npu Cmeulueanuu 8000l pa;moﬁ memnepamypbsl))

9 |Jlabopamopnas paboma Ne2 «Onpedenenue yoenvhoi mennoemko-| 1
cImu meepoozo menay

10 |Dueprus ToIUIMBA.

11 (3akon COXpPAaHCHUA U ITPEBPALICHUA DHCPIUHU B MCXAHUYCCKUX U TCII-
JIOBBIX IpoHeccax

12 |Koumponsnasn paooma Nel «Tennogvie asnenusn»

13 |ArperatHbie COCTOSIHUS BellecTBa. [1naBieHue u oTBepaAeBaHNe

14 |YnensHas TEMIIOTA [JIABICHUA

15 |Pemenue 3aga4 Ha pacyeT KOJIMYECTBA TEILIOTHI

16 |Ucmapenue. Hacwimennslii 1 HeHachIeHHbIN ap. Konaencanus.

R R Rk

17 |Kunenue. Y nenbHas TemaoTa nmapooOpa3oBaHus U KOHIECHCAIIUN




18 |Pemenue 3a1a4 Ha pacyeT KOJUYECTBA TEIUIOTHI 1

19 |Bnaxnocts Bo3nyxa. Jlabopamopunaa paboma Ne3 «Onpedenenue| 1
OMHOCUMENbHOU 671ANCHOCIMU 6030YXA»

20 [PabGota raza m mapa mpu pacumpeHud. J[Burarenp BHyTpeHHero| 1
CTOpaHMUsL.

21 |(ITapoBas TypOuna. KI1/] TeruioBoro aBuraress 1

22 |O60061meHne TeMbl «TerIoBbIC SIBICHUS 1

23 |Konmponavnaa paboma Ne2«Azpezamuvle COCMOAHUA 6CULECEA) 1
Pazgen 2 «JnekTpuyeckue siBJIeHUs», 29 4acoB

24 |DnexTpu3anusi Tel TPH CONPHUKOCHOBEHWHW. BsammopeiictBue| 1
3apSKECHHBIX

25 |DIEKTPOCKOM. DIEKTPUIECKOE MOJIe 1

26 |JlennMOCTb 3NIEKTPUUYECKOT0 3apsaaa. DnekTpoH. CTpoeHue aroma 1

27 |OOBICHEHHE PICKTPUUCCKUX SBJICHUM. 1

28 |IIpoBOAHMKH, TIOIYIPOBOJHIKH U HETIPOBOIHUKH JIEKTPHUIECTBA 1

29 |DnexTpuueckuii TOK. ICTOUHUKH AJIEKTPUYECKOTO TOKA 1

30 |DnexTpuueckuii TOK B MeTasuiax. JleicTBHs SJEKTPUUYECKOTO TOKA. 1

31 |Cuna Toka. MI3mMepeHue cuibl TOKa 1

32 |Jlabopamopnas pavoma Ned «Coopka rnekmpuueckoil yenu u 1
u3mMepeHue Cuibl moKa 6 eé paziuyHbIX Y4ACHmKAX»

33 |DnekTpuueckoe HampsKEHHE. 1




34

I/I3M€p€HI/IC HaIpsKCHUA. 3aBHCHUMOCTh CHJIBI TOKA OT HaIps’KCHU A

[

35

Jlabopamopnaa paooma Ne5 «Hzmepenue mnanpaxcenus Ha
PA3UuUHBIX YUACMKAX INEeKMPUYEeCKoil uenu

[

36

9J'IeKTpI/I‘leCKO€ COIIPOTUBJICHUC ITPOBOAHHUKOB.

37

3axon OMa 1J1s1 yyacTKa Lenu

38

Pacuer COITPOTUBJICHUS IIPOBOJHHUKA.

39

Pacuer COIMPOTUBJICHHUA IPOBOJHUKA, CUJIbI TOKA U HAIIPSAKCHUS

40

Peocrarsl. Jlabopamopuaa padboma Neb «H3zmepenue cunvt moxka u
€20 pezyiuposanue peocmanmom

R PR k|-

41

Jlabopamopnaa paboma Ne7 «Hzmepenue conpomueienus
NPOBOOHUKA NPU NOMOUIU AMREPMEMPA U 80JIbMMEMPa»

[

42

HOCHGHOB&TGJ’IBHOG COCAMHCHNEC ITPOBOJHUKOB

43

Hapanﬂenbﬂoe COCAUHCHUEC ITPOBOJHUKOB

44

Pemrenue 3anau

45

Konumponvnaa paboma Ne3 «Inexkmpuueckuii mox. Hanpsasicenue.
Conpomuenenue. Coeounenue npo6oOHUKOB»

e

46

Pabota u MOIIHOCTD JJICKTPHUYCCKOI'O TOKA.

-

47

Jlabopamopnaa paboma Ne8 «Hzmepenue mouHocmu u padomul
MOKa 8 2J1eKmpPUu4ecKoll 1amne

[

48

HarpeBanue npoBOJHUKOB AJIEKTPUYECKUM TOKOM. 3akoH J[koyss-
Jlenna

49

Konpnencarop

50

DnexTpuueckrue Ipudopsl U yCTPOHUCTBA

51

Konmponvnaa  paboma  Ned  «Paboma u  mouwypocmp
INeKmpuyeckozo moka. 3axkon /rcoyna—/lenya. Konoencamopy

52

O60061maronuii ypok 1no reMe «NEeKTPUUIECKUE SIBICHUSD

Paznen 3 «JekTpoMarHuTHbIE ABJIEHUS», 5 YACOB

53

MarauTtHoe 110JI€.

54

OnekTpoMarHuThl. Jlabopamopnas paboma Ne9 «Coopka rnekmpo-
MAZHUMA U UCNBIMAHUE €20 0elCIEUA)

55

ITocTossHHBIC MarHUTHI. MarHuTHOE 1oJie 3eMIIH

56

Jlabopamopnaa paboma NelO) «H3yuenue Inekmpuueckozo
osuzamesnsa NOCMOAHHO20 MoOKa (Ha mooenu)»

57

Konmponvnaa paboma Ne5 «Inekmpomaznummsle A61eHUA»

Paznen 4 «CBeToBbIe siBJIeHHs», 10 yacoB

58

Hcrounnku cBeta. PacnipocTpaneHue cBera

59

Buaumoe nBuKeHHE CBETHII

60

OTtpaxkeHue cBera.

61

[Timockoe 3epkano

62

HpCHOMHCHI/IC CBCTa

63

JIMH3EL.

64

N3o0pakenusi, 1aBaemMbie TUH30M

65

Jlabopamopuaa pavoma Nell «H3yuenue ceoiicme uzooparicenus é
JIUH3AX)

A R

66

HOCTpOCHI/IC H306pa)I(CHHﬁ, MMOJIYYCHHBIX C ITIOMOLIBIO JIMH3

67

I'na3 u 3peane Konmponvnas paooma Neb6 «Ceemosvie a61eHuUs)

[EY

68

Koumponvnasa paooma Ne7 «Umozoeas konmpoavnas padoomay




KanennapHo-remaTnueckoe njaHupoanue. @Pusuka 9 kiaace

Ne Koa-Bo| Cpoku npoBeneHust
YpPOKA) Tembt ypokos yacos |Ilo nuany Ilo pakrty

Pa3nen 1 «3akoHbl B3auMOeiiCTBUSA U IBUKEHUsI TeJD», 34 yaca

1 [MarepuanpHas Touka. Cuctema orcueta. [lepemernienue 1

2 |[IpsmonuHeiHOe paBHOYCKOPEHHOE IBH)KEHUE. Y CKOpEHUE 1

3 |CkopocTh MNPSAMOJUHEHHOIO0 pPaBHOYCKOPEHHOTo JBIKeHus.| 1
I'paduk ckopoctu

4 |[lepememienue mpu  OPSIMOJIMHEMHOM  paBHOycKOopeHHOM| 1
JBUKEHUHT

5 |[lepememienne Ttena mpu MNPSAMOJIMHEHHOM paBHOYCKOpeHHOM| 1
JIBUXKEHUH 0€3 HauaabHONU CKOPOCTH

6 |/Tabopamopnas paboma Nel «Hccneoosanue| 1
PABHOYCKOPEHHO020 08UICCHUA De3 HAUAILHOI CKOPOCHLUY)

7 |OTHOCUTEIBHOCTH MEXaHUYECKOTO JBUKCHHUS 1

8 |Pemenme 3amau Ha TOpAMOJIMHEHHOE  paBHOyCKopeHHOoe| 1
JIBUKCHHC

9 |Pemenme 3amau Ha OpSAMOJIMHEHHOE  paBHOYCKOopeHHoe| 1
JIBUKCHHC

10 |Konmponsnaa paboma Nel «Ocno6bl KuHemamukuy 1

11 |Ilepssiii 3akoH HbroTOHA. 1

12 |Bropoii 3akoH HproToHa 1

13 |Tpetwuii 3akon HeroToHa 1

14 |Pemenue 3amad mo teMe «OCHOBBI JUHAMUKI)) 1

15 |Cso0OoaHOE majgeHue Tel. 1

16 |/IBmxeHue Tena, OpOIIEHHOIO BEPTUKAIBHO 1

17 |/labopamopnaa paboma Ne2  «H3mepenue yckopenusn| 1
C680000H020 NAOEHU)

18 |/IBmxeHue Tena, OpOIEeHHOTO BEPTHKAIBHO 1

19 | IBmxeHue Tena, OpOIIEHHOTO TOPU3OHTAIHHO 1

20 |/[BmwxeHue Tena, OPOIICHHOTO MO YIIIOM K TOPU30HTY

21 |3aKoH BCEMHPHOTO TATOTEHUS 1

22 |YckopeHue cBOOOTHOTO TAJCHUS HA 3eMIle B APYTUX HEOSCHBIX 1
Temax

23 |PaBHOMepHOE IBUKEHUE IO OKPYKHOCTH 1

24 |PemieHue 3a71a49 Ha IBIDKEHUE 110 OKPY>KHOCTH 1

25 |Pemenue 3amau Ha ABMKEHHUE IO OKPYKHOCTH 1

26 |/IBmKeHWE HCKYCCTBEHHBIX CITyTHUKOB 1

27 |MMmynbc. 3aKOH COXpaHEHUs! UMITyJIbCca 1

28 |PemnieHue 3a1a9 Ha 3aKOH COXpPAaHEHUS HMITYJIbCA 1

29 |Pemenue 3ama4 Ha 3aKOH COXPAaHEHUS UMITYJIbCA 1

30 |[PeakTuBHOE NIBIKEHUE 1

31 |3akoH coxXpaHEHUS MEXaHUYECKOH SHEPTHH. 1

32 |PemeHwue 3aa4d Ha 3aKOH COXPAHEHUS SHEPTHH 1

33 |Pemrenue 3agau mo teMe «OCHOBEI JUHAMUKNY 1

34 |Koumponvnas paboma No2 «Ochoebl OuHaAMUKW) 1




Pa3nen 2 «KMexaHnuyeckue KojieGaHusi M BOJHbI. 3BYK», 15 yacoB

35 |KonebarenpHoe nBmwkenue. CBoOOMHBIE KoJIeOaHuUs 1
36 |BenuuuHBI, XapakTepU3yIOIIUE KoIeOaTeIbHOE IBUKECHHUE. 1
37 |Pemrenune 3ama4y Ha K0JIeOaTEIbHOE IBUKEHUE 1
38 |Jlabopamopnas paboma Ne3 «Hccnedosanue 3asucumocmu 1
nepuooa u Yacmomsvl C60000HBIX KOJIEOAHUN HUMAHO20
MAAMHUKA OM OJTUHBL HUMUY
39 |JTabopamopuas padoma Nod «Hccnedosanue 3asucumocmu 1
nepuooa Konedanuili NPYHCUHHO20 MAAMHUKA O MACCHL 2PY3a
U HCECMKOCHU RPYHCUHDLY.
40 |3aryxaromiue kosie0aHus. BeiHyK1eHHbIE KOJIeOaHUs 1
41 |Pe3onanc 1
42 |BoJHBL 1
43 | Jnuna BoaHbl. CKOPOCTH paclpoCTpaHEHHsI BOJIH 1
44  |VIcTrouHUKY 3BYKa. 3BYKOBBIE KOJeOaHMs 1
45 |Beicota, [TeMOp]| ¥ TPOMKOCTh 3ByKa 1
46 |PacmpocTpaHeHue 3ByKa. 3BYKOBBIC BOJTHBI 1
47 |OtpakeHue 3ByKa. 3ByKOBOI pe30HAHC 1
48 |O6006meHne Tembl «MexaHn4ecKre KojaeOaHus U BOJIHBL. 3BYK» 1
49 |Koumponvnasa paboma Ne3 «Mexanuueckue konebanus u 1
60J1HbL. 36YK»
Pa3nen 3 «DeKTpOMarHuTHoOE 1moJie», 25 4acoB
50 [DnekTpuueckoe moyie. ICKTpUISCKUN TOK. MarHUTHOE TOJIe. 1
51 |HampaBneHue TOKa ¥ HANPABJICHUE JIMHUN €r0 MATHUTHOTO TIOJIS 1
52 |O6HapyXeHHEe MAarHUTHOTO TIOJsI MO €ro JCHCTBHIO Ha 1
anekTpudeckuil Tok. [IpaBuio neson pyku
53 |Wuaykuust MarHUTHOTO TOJIS. 1
54 |Pemenwne 3ana4 «JleficTBHE MAarHUTHOTO TTOJIS. 1
55 |MarHuTHbII MOTOK. 1
56 |SBieHue HMEKTPOMArHUTHON HHIYKIINH. 1
57 |IIpaBuio Jlenmna. 1
58 |SIBneHue caMOMHAYKIIMH 1
59 |/labopamopnaa  paboma  Ne5  «H3yuenue — saenenus 1
INEKMPOMAZHUMHOU UHOYKYUUY.
60 |Pemenwme 3amau «JlelicTBHE MATHUTHOTO TIOJIS. 1
61 |Pemenwue 3amau «/leficTBHE MATHUTHOTO TIOJISD». 1
62 |[TomydeHue MEPEeMEHHOTO MIEKTPUIECKOTO TOKA 1
63 |[lepemaua aeKTPUUIECKOM YHEPTUN HA PACCTOSIHHE. 1
64 |DnaeKTpOMAarHUTHOE IOJIe 1
65 |DJeKTpOMAarHUTHBIC BOJTHBI 1
66 |KomebaTeIbHBIN KOHTYP. 1
67 |IIpuHUIMITBI PAJHOCBSA3U U TEIEBUICHHUS. 1
68 |DaekTpoMarHWTHAS IPUPOJIA CBETA 1
69 |[Ipemomienue cBera. Jlucrepcus cBera 1
70 |OnTuveckue CrieKTpbl 1
71 |IlornoleHne U UCIyCKaHUE CBETa AaTOMaMHU. 1
72 |Pemenue 3anau «IlorionieHne U UCITyCKaHUE CBETa aTOMaMm». 1
73 |O6o61menue o Teme «JIeKTPOMArHUTHOE TTOJIE» 1
74 |Koumponwvnas pavoma Ne 4 «Inekmpomacnummnoe noie» 1




Paznen 4 «CTpoeHue aToMa M AaTOMHOTO SI/IPa, HCIOJIb30BaHNE YHEPTHH ATOMHBIX sI/IEp»,
20 yacoB
75 |PapuoaktuBHOCTH MOJIENM aToMa. 1
76 |PamnoakTHBHBIC MPEBPAICHUS aTOMHBIX SACP 1
77 |DKCHepUMEHTAIbHBIE METOJbl  PETUCTpAlMKM  3apsDKeHHBIX| 1
4acTHI]
78 |Jlabopamopnas paboma Ne6 «Habnrwoenue cnaownozo u| 1
JIUHENYamblX CHeKMPO8 UCHYCKAHUAY
79 |OTKpBITHE IPOTOHA U HEUTPOHA. 1
80 [CocrtaB aToMHOTO szipa. SIepHBIC CHIIBI. 1
81 |Pemenue 3amau «SnepHbie peakiium» 1
82 |Dwneprus cBsszu. edekt mace 1
83 |Pemenue 3anau «dHeprus cszu. Jedext mace» 1
84 |enenwue sanep ypana. Llennas peakuus 1
85 |Jlabopamopnas paboma Ne7 «H3yuenue denenusn aopa amoma 1
ypana no pomozpaghuu mpexoey.
86 |J/labopamopnas paboma Ne8 «H3yuenue mpexkoe 3apaiceHHbIX 1
yacmuy no 20moevim gpomozpagunm
87 |SnmepHsblif peakTop. ATOMHAsI YHEPTETHKA. 1
88 |buonornyeckoe neiicTBUE paaMOaKTUBHBIX U3TyYCHUH 1
89 |3akoH pagMOaKTHBHOTO pacraja. 1
90 |Pemenue 3a1a4 «3akoH paiiOAKTHBHOTO PaCIIaiay 1
91 |TepmosiiepHBIC pEaKIIHH. 1
92 |/labopamopnas pavoma Ne 9 «Himepenue ecmecmeennozo| 1
PaouauuoHHo20 hoHa 003umMempom).
93 |Pemenue 3amau «SlaepHble peakiium 1
94 |Koumponvnas paboma Ne 5 «Cmpoenue amoma u amommnozo 1
A0pay
Pa3nen 4 «Ctpoenue u 3BOJIIONHSA BCEJIEHHOI», 5 4yacoB
95 |Cocras, cTpoenue u nmpoucxoxacHue COTHEUHON CHCTEMBI 1
96 |bonbuue nuaHeTsl COMHEYHON CHCTEMBI 1
97 |Mansbie Tena CoTHEUHOUN CUCTEMBI 1
98 |Crpoenue, uznydenue u 3Bomrorus ColHIa U 3BE3]] 1
99 |Crpoenue u 3Bomonus BeeneHHon 1
100 |IToBTopenue 1
101 |Koumponvnan paooma Ne 6 «Hmozoean koumpoavnas| 1
pabdoma 3a Kypc 0CHOGHOI WKOJIbL)
102 |Pe3eps 1
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