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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3rke Ha ypoBHE OCHOBHOI'O 00IIEr0 00pa3oBaHMsI COCTaBJIEHA Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHUI K pe3yabTaTaM OCBOEHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTeNbHON Tporpammel, npeactaBieHHbx B @I'OC OO0, a Takxke ¢
yuéroMm (QenepaibHoil pabodeil mporpammbl Bocnutanus U KoHuenuuu mpernogaBaHus
yueOHoro npeamera «Pu3nka.

Copepxanue mnporpamMmbl 1o (GU3MKE HAOpaBleHO Ha  (QOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON I'PaMOTHOCTU OOYYAIOIIMXCS U OpPTraHU3AINI0 U3yuYeHUs (PU3UKHU Ha
NesITeTbHOCTHOW oOcHOBe. B mporpamme mno ¢Qusuke y4uUTHIBAIOTCS BO3MOXKHOCTHU
yueOHOro mpeamera B peanuzanuu TpeboBanuit PI'OC OO0 K mIaHUPYEMBIM
JUYHOCTHBIM W METANpeIMETHBIM pe3ysbTaraM OOYyYeHHMs, a TaKXKe MEKIPEIMETHbIC
CBSI3M €CTECTBEHHOHAYYHBIX Yy4YeOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus.

[Iporpamma no (u3MKe ycTaHaBIMBAET paclpelelieHue y4eOHOro marepuana 1o
rojgam ooy4deHus (o Kjaccam), mpejjaraetT MpuMEpHYI0 MOCIe0BATEIbHOCTh U3YUCHUS
TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPKAHUSA U y4ETE BO3PACTHBIX
0COOEHHOCTEN 00yJaIOIIMNXCA.

[Iporpamma 1o ¢usuke pa3zpaboTaHa C LENbIO OKa3aHUS METOIUYECKON MOMOIIH
YUUTEIIO B CO3aHUH pabodeii MporpaMMEI 0 y4eOHOMY TIPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3YIOIIMM JUJIs €CTECTBEHHOHAYUYHBIX Yy4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, OuoJyiorueid, actpoHoMued u (usmdeckoil reorpaduieii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MUpa, MPEJOCTaBIIAeT HanboJliee sCHble 00pa3Libl
NPUMEHEHHs] Hay4yHOro0 METOja MO3HAHUs, TO €CTh CIoco0a MOJYYEHHs JOCTOBEPHBIX
3HaHHUU O MUDE.

Onmna w3 riaBHBIX 3a7a4  (QuU3MUECKoro oOpa3oBaHMs B CTPYKType OOIIero
o0pa3oBaHUsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU TPaMOTHOCTU M MHTEpeca
K HayKe y 00y4aroIuxcs.

N3ydyenune ¢usmku Ha 0a30BOM ypOBHE MPEINONAraeT OBJIAJICHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® Hay4YyHO OOBACHSTH SIBIICHUS;

® OIIEHUBAThH U MIOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEI0BAHUS;

® UHTEPHPETUPOBATh JAHHBIE U HUCIOJIb30BATh HAy4YHbIE JI0Ka3aTeNIbCTBA
JUTSI TIOJTYYEeHUS BBIBOJIOB.

[enun n3yyeHus: GuU3NKU HA YPOBHE OCHOBHOTO 00IIIero 00pa30BaHUs OIMpPEIeTeHBI
B Konuenuuu mnpenogaBanus yudeOHoro mnpeamera «®usuka» B 00pa3oBaTENbHBIX
OpraHu3anusax Poccniickon denepannu, peanu3yromumx OCHOBHBIE
oOmieo0pa3oBaTe/ibHbIE  MPOTrpamMMbl,  yTBepkAEHHOW  pemeHueM  Kosuteruu
MunuctepctBa npocselienust Poccuiickoit @eneparuu (mporokon ot 3 apexadps 2019 r.
Ne TIK4gH).

Heau nzyvyenus pusuxm:



e [puoOpeTeHHe MHTEpeca U CTpEeMJICHUSI 00Yy4arolIMXCs K HAyYHOMY M3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUA O HAYYHOM METOZE TMO3HaHUS U (HOpMHUPOBAHHUE
HCCJIeI0BATEIbCKOr0 OTHOIICHUS K OKPY’KAIOIIUM SIBJICHUSM;

e (opMUpOBAaHME HAYYHOI'O MHMPOBO33PEHUS KakK pe3ylbTaTa W3Y4YE€HHS OCHOB
CTPOEHUS MaTepuu U QPyHIaMEHTATLHBIX 3aKOHOB (DU3HKHU;

e (opMuUpOBaHUE MPEACTABICHUH O pONd (GU3MKH OIS Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHE MPEACTABJICHUI O BO3MOXKHBIX cdepax Oyayiel mpodeccruoHanbHON
NESTENbHOCTH, CBSI3aHHOU C (PM3UKOMU, TOJITOTOBKA K JajbHEHIIeMy 00y4eHHIO B
ATOM HaIPaBJICHUH.

JlocTmxeHue 3TUX LieJiel mporpamMmsbl Mo (pU3MKe Ha YPOBHE OCHOBHOI'O OOUIETO

oOpa3oBaHusi 00€CIIEYNBACTCS PEIICHUEM CIICIYIONINX 3a4aY:

e MpuoOpeTeHHE 3HAHUM O JUCKPETHOM CTPOCHUM BEUIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

e [puOOpEeTeHHE YMEHUW OIUChIBAaTh U OOBICHATH (PU3MUECKUE SIBIEHUS C
HCIOJIb30BAHUEM TMOTYYCHHBIX 3HAHUK;

® OCBOCHHME METOJIOB PEIICHUS MPOCTENIINX PACUETHBIX 3a7a4 C UCIOJIb30BaHUEM
bu3nueckux Mojiesei, TBOpUEeCKUX U MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1ay;

® pa3BUTHE YMEHUU HAOMIOJATh NPUPOAHBIEC SIBICHHUS W BBIIOJIHATH OIIBITHI,
nabopaTtopHble  pabOTBI M JKCIEPUMEHTAIbHBIE  HUCCICAOBAaHUSA  C
MCIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOeHME NpUEMOB paboThl Cc HUHPopManuend (GU3NYECKOro CoaepKaHus,
BKJIIOYasi MH(GOPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (U3MKH, aHAIU3 U
KPUTHYECKOE OILICHUBAaHNE MHPOPMALINY;

® 3HAKOMCTBO cO cdepamu MnpodhecCHOHAIBHONU ACSATEIHHOCTH, CBS3aHHBIMH C
GbuU3HNKON, U COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMU Ha JOCTHKEHUSX
bu3nuecKkon HayKH.

Ha wsydenune ¢usukn (0a30BBI ypOBEHb) HA YpPOBHE OCHOBHOTO OOIIETo

oOpazoBanust oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJEN0), B 8 Kjacce
— 68 yacoB (2 waca B Hememwo), B 9 kmacce — 102 uaca (3 uaca B Hememo).

[Ipennaraemsiii B mporpamme 1o (pusuke rnepevyeHs 1adopaTopHbIX paboT U OMBITOB
HOCUT PEKOMEHJATeIbHBIM  XapakTep, y4YUTeNb JellaeT BBIOOp  TIPOBEICHUS
7a00paTOpHbBIX pabOT U ONBITOB C YYE€TOM HMHAMBUAYAIbHBIX OCOOEHHOCTEU
o0y4aroIuXcs, CHUCKAa OHKCIEPUMEHTANBHBIX 3a/laHul, TNpeJjiaraéMblX B paMKax
OCHOBHOTI'0 TOCYJJapCTBEHHOI0 AK3aMeHa 0 (PU3HKe.



COIJEPXAHHUE OBYYEHUA

7 KIIACC

Paznen 1. @u3uka u e€ poJib B IO3HAHUM OKPY KAIOIIEr0 MUPA.

®uszuka — Hayka o npupone. SBiaeHus npuponbl. Dusznyeckue SABICHUSA:
MEXaHUYECKHue, TETIOBbIC, AIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

dusndeckre BeMMUnHbBL. M3Mepenne pu3ndeckux BeauduH. Ouznueckue mpruoophl.
[TorpemHocTe n3MepeHnil. Mex1yHapoaHas cucTeMa €uHUILI.

Kak ¢u3uka w jApyrue  eCTECTBEHHbIE HAyKH  HM3y4alOT  MPHUPOLY.
EcTecTBeHHOHAYYHBIN METOJ| MO3HAHUS: HAOJIIOJICHUE, TOCTAHOBKA HAYyYHOTO BOIPOCA,
BBIJIBIDKCHHUE THUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, O0BICHEHHE HAOJII0/1aeMOT0
sBiieHus. Onrcanne GU3NIeCKUX SBJICHUH C ITOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIC, SIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®dwusznueckue TpPHOOPHI W TPOIEAypa MPSAMBIX H3MEPEHUN aHAJOTOBBIM U

1(POBBIM TPUOOPOM.

Jlabopamopnuie pabomst u onvimel.

1. OmnpeneneHue 1EHBI ACICHUS IKaIbl U3MEPUTEIBHOTO MpUdopa.

H3mepenune paccTossHUM.

w

N3mepenne 06bEMa )XKUAKOCTH M TBEPAOTO TeA.
OrnpeneneHue pa3aMepoB MajbIX TEIl.

voA

N3Mmepenue temneparypbl IpH MOMOIIH >KHUAKOCTHOTO TEPMOMETpa U JaTUMKa

TEMIIepaTyphI.
6. [lpoBeneHue wuccnenoBaHusT MO MPOBEPKE THUIOTE3bl: JAIbHOCTh MOJETA
HIapuKa, MyIEHHOTr0 TOPU30HTAIBLHO, TeM 0OJIbIIe, YeM O0JIbIlie BHICOTA MyCKa.

Pa3znen 2. IleppoHayaibHbIE CBeJeHNUsI 0 CTPOCHUM BelleCTBA.

CrpoeHue BemiecTa: aTOMbl U MOJIEKYJbI, UX pa3Mmepbl. ONBITHI, TOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBuxeHue yacTul BeulecTBa. CBsi3b CKOPOCTH ABUYKEHMS YACTHULl C TEMIIEPATypOil.
Bpoynosckoe asuxenue, nuddys3us. BzanmoseiicTBre 4aCTHI BEIIECTBA: MPUTIKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMUSI BEILIECTBA: CTPOEHUE Ta30B, XUJIKOCTEW U TBEPABIX
(kpucrauMueckux) Ted. B3auMoCBA3b MEXAY CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTtHbIX COCTOSIHUSIX M HX AaTOMHOMOJEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BOJBI.

Hemoncmpauyuu.

1. HaGmroneHue OpOyHOBCKOIO JBUKEHUSI.

2. Hab6mogenue nuddysuu.

3. HaGmoneHue sBIEHUM, OOBSICHSAIOMIMXCA MPUTSHIKEHUEM WA OTTaJIKUBAaHUEM

YacTUIl BEIIECTBaA.

Jlabopamopnwie pabomut u onvimeul.



1. Onenka quameTpa aToMa METOIO0M PsiIoB (C UCTIOb30BaHueM (oTorpadumii).

2. OmbITHI IO HAOTIOACHUIO TETUIOBOTO PACHTUPEHHUS Ta30B.

3. OmnbITHI 110 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIAKEHUS.

Paznen 3. /IBukeHue ¥ B3auMoAeicTBHE TeJl.

Mexanuyeckoe IBuxeHue. PaBHOMEepHOE U HEpaBHOMEPHOE JiBUkEHHE. CKOPOCTb.
Cpenusist CKOpOCTb MPU HEPABHOMEPHOM ABMKEHUU. Pacu€T myTu 1 BpeMEHU JBUKEHHUSL.

SlBnenne wHepuMu. 3aKOH UWHEpUMH. B3aumoneicTBue Ten Kak MOpUYMHA
W3MEHEHUs CKOpPOCTH JBMXKEHMS Tesl. Macca Kak Mepa umHepTHOCTU Teja. [[noTHocTh
BenecTBa. CBSA3b IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYII B €IUHUIE 00BhEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3auMmozecTBus Ten. Cuia ynpyroctu U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO TMHAMOMETpA. SBJIEHUE TATOTEHHS U cuiia TsokecTr. Cuiia
TSOKECTH Ha JIpyrux mianetax. Bec tena. HeBecomocth. CrojkeHHE CHIl, HAITPaBJICHHBIX
no onHou mnpsmoil. PaBHomelctByromas cwi. Cuna TpeHus. TpeHHe CKOJIbXKEHUS U
TpeHUE NOKOosA. TpeHne B MPUPOAE U TEXHUKE.

Hemoncmpayuu.
HaOnronenrie MexaHM4eCKOro ABUKEHUS Tea.
H3mepenune ckopoCcTH NPSIMOIMHEUHOTO JBHKECHUS.
HaOnroienue siBjeHUs HHEPIUU.
HaOmronenre n3MeHeHus: CKOPOCTHU MPU B3aUMOJIEHCTBHUH TEIL.
CpaBHeHHME MacC IO B3aUMOJICUCTBUIO TE.

oukwnNE

CnoxxeHue cuil, HalpaBJICHHBIX IO OJHOMN IPSIMOA.

Jlabopamopnwie padbomut u onvimeul.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JABMXKEHMS (IIApUKa B KUJIKOCTH,
MOJIEH JEKTPUUECKOr0 aBTOMOOMIIS U TakK Jajiee).

2. OmpezeneHue CpeAHEH CKOPOCTH CKOJIbKEHHsS Opycka WIM IIapukKa [0
HAKJIOHHOM TUIOCKOCTH.

3. OmnpeaeneHue IIOTHOCTA TBEPAOIO TeNA.

4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTsokeHus  (medopmariim)
HPYXUHBI OT NPUITOKEHHON CUJIBIL.

5. OnbIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIbKEHUSI OT Beca
TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBiaenue TBEPABIX TeJl, dKUAKOCTE U ra3oB.

HNasnenne. CriocoObl yMEHbILIEHHUS W YBEJIMUYEHHUs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa, Temnepatypsl. [lepenada naBneHus: TBEPILIMU
TENaMM, KUAKOCTSIMM M razamu. 3akoH [lackama. IlHeBMaTHueckue MalllMHBI.
3aBUCUMOCTD JABJEHUS JKUJIKOCTH OT TiIyOuHBL. ['HMIpocTtaTmyeckuid mapajokc.
CooOmiarontuecs cocyabl. I 'napaBinyeckue MeXaHU3MBbI.

Atmochepa 3emian U atmochepHoe naBieHue. [IpuUuUMHBI CyIIECTBOBaHUS
BO3AYIIHOM 000104Kky 3emin. Onbit Toppudermn. M3mepenne atMmochepHOro AaBlIeHUS.
3aBUCUMOCTh aTMOC(EPHOI0 JaBJIEHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl s
U3MEpEHUs aTMOC(HEPHOT0 JIaBICHHUS.



Ile

WCTBHE KHUAKOCTHM M Ta3a Ha HOFp}I)KéHHOG B HHUX TCJIO. BBITaJIKI/IBaIOH_[aH

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxominaBanue.
Hemoncmpayuu.

owuvkwNeE

~

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPBhI.

[Iepenaua naBineHHs KUIKOCTBHIO U Ta30M.

Coobmmaromuecst CoCybl.

I'mpapaBnnueckuit mpecc.

[IposiBnenue nerictBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHIJIBI OT 00bEMa MOTPYKEHHOW 4YacTU Tela U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOILIEH CUIIBI BECY BBITECHEHHOM KHIKOCTH.

VYcnoBue muiaBaHus TEN: IUIABAHUE WIM MOTPYKEHUE TEll B 3aBUCUMOCTU OT
COOTHOLIEHUS INIOTHOCTEW TeJIa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimeol.

1.

Pa

HccnenoBanue 3aBUCMMOCTH Beca Telda B BOAE OT 00bEMa MOTpYyXKEHHOH B
KUJKOCTb YaCTH TeJa.

OmnpeneneHue BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOLIEH Ha TENO, MOrPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIICH CHIIBI, JEHCTBYIOIIEH HAa TEJIO B
JKUJKOCTH, OT MaccChl TeJa.

OneITbl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOIIEW  CHIIBI,
NEHCTBYIOIIEH Ha TEJO B JKUJIKOCTH, OT 00BEMa MOTPYKEHHOW B KUIAKOCTb
YaCTH TeJA U OT IVIOTHOCTH XKUJKOCTH.

KoHncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHME JIOAKU U ONPEIEIICHUE €€
rpy30I0AbEMHOCTH.

3aea S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckas pabora. MOIIHOCTb.
[IpocTeie MeXaHH3MBI: pbluar, OJI0K, HAaKJIOHHAS IUIOCKOCTh. IIpaBHiio paBHOBECHS

pplyara.

[IpumeHeHne npaBwiia paBHOBECUS phlyara K OJOKY. «30JI0TOE MPABUIION

mexanuku. KITJ1 mpoctbix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

MexaHuueckas OHCPpIUA. Kunetnueckas u IMOTCHIHAJIbHAA DHCPIUA. HpeBpameHHe

OJIHOT'O BHUJ/Ia MEXaHUYECKON YHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SDHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[Tpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomut u onvimel.

1.

2.
3.
4,
8 KJUIA
Pa

Omnpenenenue pabOTHl CHIJIBI TPEHUS MPH PABHOMEPHOM JABUKEHUHM TEa IO
TOPU30HTAIILHON ITOBEPXHOCTH.

HccnenoBanue ycaoBUl paBHOBECHUS phlyara.

N3amepenue KII/[ HakI0HHOM TIIOCKOCTH.

N3yuyeHne 3aKk0Ha COXpAHEHHS] MEXAHUYECKOM IHEPTUH.

CC

3aeJ1 6. TenioBbIe sIBJICHUS.



OCHOBHbIE MOJOKEHHUSI MOJEKYISIPHO-KUHETUUYECKOM TEOpUH CTPOCHUS BEIECTBA.
Macca u pa3Mepbl aToMOB M MOJEKYJd. OMNbIThl, MOATBEPKAAIOINIME OCHOBHbBIC
MOJIOKEHUSI MOJIEKYISIPHOKUHETUUECKOU TEOPHUH.

Mopenu  TBEPIOTO, JKHIKOTO H  Tra3000pa3HOTO  COCTOSHUW  BEIIECTBA.
Kpucranmmueckue um amopdubie Tena. OObACHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPJBIX TEJ Ha OCHOBE MOJIOXKEHUN MOJICKYJIIPHO-KMHETHYECKON Teopun. CMaunBaHue
U KaNWUISIpHBIE sIBIIEHUs. TEeIIoBOE pacIUPEHUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TETIOBOTO JIBMXKCHHUSI YACTHII.
Buyrpennsisi sHeprusi. CriocoObl M3MEHEHHUs BHYTPEHHEHW SHepruu: Tervionepenada u
coBepiieHue paboTel. Bunmel Temonepenaum:  TEMIONPOBOJAHOCTh, KOHBEKIIHS,
W3JIy4CHHE.

KonuyecTtBo TemnoThl. VYienpHas TEIIOEMKOCTb BeIIeCTBA. 1emIooOMeH |
TEIUIOBOE pPaBHOBECHE. YpaBHEHHE TeruioBoro Oananca. [lmaBneHume W oTBepjeBaHuUE
KPUCTAILIMYECKUX BEUIECTB. YJelbHas Temiora IuiaBieHus. [lapooOpa3oBanue u
koHaeHcauus. HMcmapenuwe. Kunenue. VYnenpHas  Temsiora  mapooOpa3oBaHUS.
3aBUCUMOCTD TEMIIEPATypbl KUIIEHUSI OT aTMOC(HEPHOTO J1aBIICHUSI.

Bnaxnocte Bo3ayXxa.

OHeprus TOIUIMBA. Y eJIbHAS TEIUIOTa CTOPAHMUSL.

[Tpunuume! padboTsl TemmoBbix asurareneid KIIJ[ termmoBoro asuratens. TermoBbie
JIBUTATEJU U 3allUTa OKPYKAOUIEH Cpebl.

3aKOH COXpaHEHUsI U MPEBPAILCHUS PHEPTUU B TETUIOBBIX MPOIECCaX.

JHemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBUKECHUSI.

Hab6monenne nuddysun.
Habmonenue saneHnii cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.

HWw

HabGmronenue TeniaoBoro pacivpeHus Tell.

o

N3meHnenne pnaBneHus Tra3a Npd HM3MEHEHHMHM O00bEMa W HArpeBaHUU WIIU
OXJIAXKACHUU.

[IpaBuna usmepeHus: TemiepaTypsl.

Buas! Tennonepenayn.

OxJaxaeHue Mpu COBEPIICHUH paOOTHI.

© o N

. HarpeBanue npu coBepiiieHuu pabOThl BHEINTHUMH CHJIAMHU.

10 CpaBHeHUE TEMIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaGmronenue KUIeHus.

12. HabiroieHre MOCTOSHCTBA TEMIIEPATYPBI IIPH IJIaBICHHUH.

13.Moaenu TEMJIOBBIX ABUTaTENICH.

Jlabopamopnuie padbomut u onvimeol.

1. OnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKCHHUS.

2. OmnbITHI IO BRIPALIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MM caxapa.

3. OnbITHI 10 HAOIIOJEHUIO TEMJIOBOIO PACIIUPEHUS Ta30B, )KUAKOCTEH U TBEPBIX
Tell

4. OmnpeneneHue JaBIeHUS BO3yxa B OaJUIOHE IINPULA.



5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHS BO3yXa OT €ro o0béMa u
HarpeBaHMsI UM OXJIAXKIACHUS.

6. IlpoBepka rumore3sl TUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMIIepaTyphl.

7. HaGnrogenne uW3MEHEHHs BHYTPEHHEW OJHEpruuM Tejda B pe3yjabTare
TEIUIONEepe1adu U padOoThl BHEIIHUX CHIL

8. HccnenoBaHue sIBJICHHS TEIJIOOOMEHA MPHU CMEIIMBAHUM XOJIOAHOW U ropsyei
BOJIBI.

9. OmpejeneHne KOJIWYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW MPHU TEMJIO0OMEHE C
HarpeTbiM METAJIUTMYECKUM LIMJIUHIPOM.

10. OnpeneneHue yaelbHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca HCIapeHusl.

12. OnpeneneHue OTHOCUTENLHON BIIAXXHOCTH BO3/1yXa.

13. Onpenenenue yieapHON TEMIOTHI IIJIaBICHUS JIbIA.

Paznen 7. DuekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTtpuzauus Ten. JIBa poma 3neKkTpuueckux 3apsaoB.  BzaummopeiicTBue
3apsKeHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTD CHJIbI B3aUMOJACHCTBUS 3apsyKEHHBIX TEJ
OT BEJTUYMHBI 3aPSA0B U PACCTOSHUS MEKIY TEIAMH).

Onextpuueckoe none. HanpsxénHocTs anekTpuuyeckoro noas. [IpuHuun
CYNEpPHO3ULUH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn »snexkTpuyeckux 3apsanoB. OJEMEHTAPHBIA JJIEKTPUUYECKUU  3aps.
Crpoenne aroma. IIpOBOAHMKM M IOUAJIEKTPUKH. 3AKOH COXPAHEHHUS 3IIEKTPUYECKOTO
3apsna.

DIJIEKTPUYECKUN TOK. Y CJIOBHUS CYIIECTBOBAHUS AJIEKTPUUECKOro Toka. McTOuHMKH
MOCTOSSHHOTO  TOKa. JIeHCTBUSL AJNEKTPUYECKOTO TOKa (TEIJIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUI TOK B )KUAKOCTSX U razax.

Onektpuueckas nenb. Cuiia Toka. DieKTpuueckoe HampspkeHue. COnmpOTUBIICHHE
IPOBOJIHMKA. YIEJIIbHOE CONPOTHUBIICHHE BeHIEeCTBAa. 3akoH OMa s ydyacTka IEeNnu.
[TocnenoBarenbHOE U NAapauIeIbBHOE COEAUHEHNUE ITPOBOIHUKOB.

Pabora wu  MowmHOCTh  3JeKTpuueckoro Toka. 3akoH JDxoyns—Jlenua.
DNeKTpUYecKUue LEeNnu W MOTPeOUTeNH 3JeKTpUuecKod sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctossnHble MarHuThl. B3ammozeiicTBHE NOCTOSIHHBIX MAarHMTOB. MarHutHoOe
nosie. MarautHoe nosie 3eMJIM U €ro 3HadYeHue i Ku3HM Ha 3emiie. OnbIT Dpcerena.
MaruuTtHoe Mose 3JeKTpUYEeCKOro Toka. IIpruMeHeHHe 31eKTpPOMAarHUTOB B TEXHUKE.
JleiicTBME MArHUTHOTO MOJISi HAa MPOBOAHUK C TOKOM. DJIEKTPOJABUTATENb MOCTOSHHOTO
ToKa. lcnonp30BaHuE JIEKTPOABUIATENE B TEXHUYECKMX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

Onbitel @apanest. SBnenue snexkTpomMarHuTHor wuHAaykuuu. IlpaBuno Jlenna.
OnektporeHeparop. CrocoObl MOMYyUEHUS ANEKTPUUECKON SHEPrun. DIEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX UCTOYHUKAX IHEPTUU.

Hemoncmpauuu.



O ~NOU A WNPR

DnekTpusanus Ted.

JIBa pojia 3NEKTPUUYECKUX 3apSA0B U B3aUMOJICHCTBHUE 3apSKEHHBIX TEII.
Y CTpOUCTBO U IEUCTBUE MIIEKTPOCKONA.

DnekTpocTaTudyecKas HHIYKIIHS.

3aKOH COXpaHEHUs AIEKTPUUYECKUX 3aPsII0B.

[TpoBOHWKH W TUIIEKTPUKH.

MogenupoBaHue CUIOBBIX JIUHUNA JIEKTPUUECKOTO MOJIS.

VcTOYHHMKY TOCTOSHHOTO TOKA.

. JleicTBUS AJIEKTPUUECKOTO TOKA.

10 DIEKTPUUECKUN TOK B KUJKOCTH.

11.T a30Bb1l pa3psia.

12. I3mepenue cuibl TOKa aMIIEPMETPOM.

13. 3mepeHune 21eKTPUIECKOr0 HANPSKEHUS BOJIBTMETPOM.
14.Peocrat 1 Mara3uH CONPOTUBJICHUM.

15. BzauMoelcTBHE MOCTOSIHHBIX MAarHUTOB.

16. MonennpoBaHue HEBO3MOKHOCTH Pa3/IeJICHUs IIOJI0COB MarHuTa.
17. MopnenupoBaHue MAarHUTHBIX MOJIEW IOCTOSIHHBIX MarHUTOB.

18. OnwIT Dpcrena.

19. MarHuTtHoOE 1oJie TOKa. DJIEeKTPOMArHHUT.

20. [lelicTBME MarHUTHOTO IIOJIsS HA IIPOBOJHUK C TOKOM.

21. DneKTpoBUraTeib MOCTOSIHHOTO TOKA.

22.VccnenoBaHue SIBICHUS SJIEKTPOMAarHUTHON MHAYKIUU.
23.Oneitel Papanes.
24.3aBUCMMOCTb  HAIIPaBJIEHUS HHIYKIMOHHOIO TOKa OT YCJIOBUM  €ro

BO3HHMKHOBCHHA.

25. DJeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomst u onvimel.

1.

o v kW

OneiTel 1O HAOMIONEHWIO  JJIEKTPU3allMd  TE WHAYKIHEHW W TpH
COIPUKOCHOBCHHH.

HccnenoBanue  NMEHCTBUS  DJIEKTPUYECKOTO TOJS HA  MPOBOJHUKH |
TUDJICKTPUKH.

COopka u mpoBepKa padOoThI AIEKTPUUECKOMN 1[EMU MOCTOSTHHOTO TOKA.
N3mepeHue u peryJIupoBaHHUe CHJIbI TOKA.

N3mepeHue u peryJImpoBaHUe HAMIPSHKCHUS.

HccrnenoBanne 3aBHCHMOCTH CHJIBI TOKa, HWIAYHIETO 4Yepe3 pPEe3ncTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOIHHKA OT €T0 JJIMHBI, IJIOMIA N TIOTIEPEYHOT0 CEUCHHS M MaTepHaia.
[TpoBepka TpaBWIa CIIOXKCHHUS  HANPSOKCHUH TPH  MOCIICIOBATEIHBHOM
COCJIMHCHHH JBYX PE3UCTOPOB.

[IpoBepka mpaBuna A CWIBl TOKA TMPU NApaUIETbHOM  COSAMHEHHH
PE3UCTOPOB.



10. Onpenenenue pabOThI ATEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop.

11. OnpeneneHre MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIJIEISIEMON HA PE3UCTOPE.

12.WccnenoBaHne 3aBUCHUMOCTH CHJIBI TOKA, MIYLIETO 4YE€pe3 JIAMIIOYKY, OT

HaIIpsDKEHUSI Ha HEH.

13. Onpenenenue KIIJ[ nHarpeBatensi.

14. VccnenoBaHre MArHUTHOTO B3aUMOJICUCTBUS ITIOCTOSIHHBIX MarHUTOB.

15.3ydyeHre MarHUTHOTO TOJISI MOCTOSTHHBIX MAarHUTOB MPH MX OOBEAMHEHUH U

pa3/IeICHNM.

16. UccnenoBanne IelCTBUSA MIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPENKY.

17.OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJEUCTBHS KaTYLIKH C

TOKOM M MarHuTa OT CHJIbI TOKa U HaIlpaBJICHUs TOKA B KaTYIIKE.

18. 3yueHue nelcTBUSL MAarHUTHOT'O TTOJISI HA TPOBOJIHUK C TOKOM.

19. KoHCTpyupOBaHUEe U U3YYCHHE PAOOTHI SJIEKTPOIBUTATEIS.

20. U3mepenne KII/I a51eKTpoaABUraTeIbHOM YCTAHOBKH.

21.0mbITBI O MCCIEAOBAHUIO  SIBICHUS  DJIEKTPOMArHUTHOM  MHAYKIIMH:

UCCIIE0BAaHNE U3MEHEHNH 3HAUCHUS U HAIIPaBJICHUS HHAYKIIMOHHOIO TOKA.
9 KITIACC

Pa3znes 8. Mexannueckue siBJICHUs.

Mexannueckoe — aBWKeHHME. MarepuanbHag — Touka. CucremMa  OTCYETA.
OTHOCUTEIBPHOCTh ~ MEXaHUYECKOrO0  JBM)KEHUS. PaBHOMEpHOE  MpPSAMOIMHENHOE
nexenue. HepaBHomepHoe mnpsMoiuHeiiHoe JBuxkeHue. CpelnHss W MIHOBEHHas
CKOPOCTb T€JIa P HEPAaBHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOoyckopeHHOE MpsIMOJIMHEHOE JBIKeHHe. CBOOOHOE MajJeHHUE.
OmnbiTel ["anunes.

PaBHOMepHOE JnBUKEHME 1O OKpyXHOCTH. llepuox u wacrora oOpaleHus.
JIuneliHas 1 yrioBasi CKOpocTU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH HproToHa. Bropout 3akoH Herorona. Tperumii 3akoH HproToHa.
[IpyHIMD CynEepnO3ULIMY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CWJla TPEHHUS CKOJBXKEHHS, CHJIa
TPEHUS MTOKOs1, APYTUE BUJIbI TPEHHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOJHOTO MaJICHUS.
JIBwxenne muaHer BoKpyr ComHua. IlepBas kocmmuueckass ckopoctb. HeBecoMocTe u
NEepErpy3KHu.

PaBHOBecne wmatepuanbHO TOYKHA. AOCOMOTHO TBEpPAOE Tenmo. PaBHOBecue
TBEPJOTrO TEJA C 3aKPEINIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenume wumnynbca. Mmnynbe cuibl. 3aKOH COXpaHEHHUS
uMIyJibca. PeakTuBHOE ABMKEHHUE.

Mexanunueckass pabota U MOIIHOCTh. PaboTa cui TSHKECTH, YNPYrOCTH, TPEHUS.
Cas13b sHepruu u pabotsl. [loTeHImanbpHas 3Heprus Tena, NOIHATOTO HaJl TOBEPXHOCTHIO
3emuu. [loTeHnManbHas sHeprus cxaTou NnpyxuHsl. Knnernueckas sneprus. Teopema o
KMHETHYECKON SHEPrUH. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTHH.

Hemoncmpayuu.



owukw

7.
8.
9.

HaGmronenre MeXaHWYEeCKOTO JBMXKCHHSI Tella OTHOCUTENIBHO pPAa3HBIX Tell
OTCYETA.

CpaBHeHue myTeld W TPAeKTOPUM JBW)KEHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA.

N3mepenne cKopoCcTH U YCKOPEHHUSI MPSIMOJIMHEUHOTO JIBUKEHUSL.
HccnenoBanne npu3HakoB paBHOYCKOPEHHOI'O ABUKECHUS.

HalGmronenvie NBU>KEHUS Tea MO OKPY>KHOCTH.

HaOnroienre MexaHWYeCKHX SIBJICHUM, MPOUCXOISAIIUX B CHCTEME OTCYETA
«Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABMKEHHH OTHOCUTEIBHO
KaOuHETa (PUBHKHU.

3aBUCUMOCTb YCKOPEHUS TeJla OT MAacChl TeJla U ACHCTBYIOIIEH Ha HETO CUJIBI.
HaGmronenne paBeHcTBa CUJI IPU B3AUMOJCHCTBUU TEIL.

N3meHeHune Beca Teia pyu YCKOPEHHOM JBHKEHUH.

10.IIepenaya umysbca Npyu B3aUMOJCHCTBUY TEL.

11.TIpeoOpa3oBaHus JHEPTUN TIPU B3AUMO/ICHCTBUU TEII.

12. CoxpaHeHne UMITYJIbCa IIPU HEYIIPYTOM B3aMMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbca Ipu a0COIIOTHO YIPYTOM B3aUMOJIEHCTBHM.
14. HaGmroieHne peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MEXaHHUYECKOM 3HEPruu Mpu CBOOOTHOM Ha/IEHUH.

16.COXpaHeHI/Ie MEXaHUYECKOM OHCPIUN IIpU ABMKCHHM TCJa IIOM JICCTBUEM

IIPY>KVHBI.

Jlabopamopnuie pabomul u onvimol.

1.

oo

KonctpynpoBanue TpakTa s pa3roHa M JaJIbHEHIIET0 PaBHOMEPHOTO
JIBUKEHUS IIIAPUKA UITU TEIIEHKKU.

OmnpeneneHue cpenHell CKOPOCTU CKOJBXKEHUSI OpycKa WU JBUKEHUS IIapuKa
10 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHue YCKOpPEHHsS Tejda TMPU PABHOYCKOPEHHOM JBWIKEHHH 10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYyTH OT BpPEMEHHM TNpU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HauaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciau Mpu PaBHOYCKOPEHHOM JBUKEHUU 0€3 HaudyadbHOM
CKOPOCTH IIYTH OTHOCSITCS KakK psiJi HEYETHBIX UYHCE, TO COOTBETCTBYIOIINE
MPOMEXKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMaJIbHOTO
JTABJICHUS.

Onpenenenue kodhPuIueHTa TPEHUS CKOTbKEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JABHKEHUHM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenerrie pabOTHI CUJIBI YIPYTOCTH MPH MOIBEME TPY3a C HCIIOJIb30BaHUEM

HEMOABMKHOI0 U MOABHKHOT'O OJIOKOB.

11. I3y4yeHue 3aK0HA COXPAHEHUS SHEPTUU.



Pa3nen 9. Mexannueckue KoJ1e0aHUs U BOJIHBI.
Konebarenpnoe nBmwxeHue. OCHOBHBIE XapaKTEPUCTUKH KoOJIeOAHU: TEpUO,

qacToTa,

aMIUIMTyJa. MareMaTU4eCKud W TNPYKUHHBIM MaATHUKU. [IpeBpaiueHue

SHEPTUU NPH KoJIeOaTeTbHOM JIBUXKEHUU.

3aryxatomue kosieOaHusi. BweiHyX)eHHbIE KoneOanus. Pesonanc. MexaHudyeckue

BOJIHBI. CBolicTBa MexaHW4ecKux BOJH. [IpomonbHble M momnepedyHble BOJHBL. J[nnHa

BOJIHBI M CKOpPOCTh €€ pacrpocTpaHeHus. MeXaHWuecKHue BOJHBI B TBEPIOM TeEIeE,
celiCMHUYECKUE BOJIHEI.
3Byk. I'poMkocTh 3Byka W BbIcOTa ToHA. OtTpaxeHue 3Byka. MHpa3Byk u

YIABTPa3BYK.

Hemoncmpauuu.

1. HaGmromenne xoneOaHUMM Tea MOJ AECUCTBUEM CHIBI TSDKECTH W CHIIBI
yIPYTOCTH.

2. HaGmrogenue xonebGaHuil rpy3a Ha HUTH U Ha MPY>KUHE.

3. Habmionenue BbIHYXJIEHHBIX KOJIeOaHUIN U PE30HAHCA.

4. PacmpocTpaHeHue MPOJOIbHBIX U MOTEPEUHBIX BOJIH (HA MOJEIH).

5. Habmionenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKMI pE30HAHC.

Jlabopamopnuie pabomul u onvimol.

1. OmnpenesneHue 4acTOTHI U NEepUoJia KOJIeOaHU MaTeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U MepUoOJa KOJICOAHUN NPY>KUHHOTO MasiTHHUKA.

3. HccrenoBanue 3aBUCUMOCTH IepHoOJia KOJIeOaHUH MOABEIIEHHOIO K HUTH Ipy3a
OT JJTUHBI HUTH.

4. ViccnenoBaHue 3aBUCHUMOCTH MepUojia KojieOaHU NMPYKMHHOIO MasiTHUKa OT
Macchl Tpy3a.

5. TlpoBepka He3aBUCHUMOCTH TIepHOAa KoJIeOaHUM Trpy3a, MOJABEIIEHHOTO K HUTH,
OT Macchl Tpy3a.

6. OnbITEI, IEMOHCTPHPYIOIINE 3aBUCHUMOCTh MEPHOAA KOJICOAHWH MPY>KUHHOTO
MasiTHAKA OT MacCChI TPy3a M KECTKOCTHU MPY>KUHBI.

7. U3mepeHue yckopeHus CBOOOHOTO MaJICHUS.

Pa3znes 10. DiieKTPOMArHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE oJe. DNEeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
NIEKTPOMAarHUTHeIX  BOJH. Illkama »yiekTpoMarHMTHBIX BOJH. Vcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas npupojaa cseta. CKopocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa AIIEKTPOMArHUTHBIX BOJIH.
BomHoBBIEe cBOMiCTBA CBETA.

Jlabopamopnwie pabomut u onvimeul.

1.

W3ydenne CBOWCTB DIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOHIBHOTO
TenedoHa.

Pasznen 11. CBeToBLIE ABJIEHUS.



JlyueBas mozens cBera. Mcrounuku cBeta. IIpsMonuHeniHOE pacrnpocTpaHeHUE

ceera. 3atMeHus Connua u Jlywsl. Otpaxenune cBeta. Ilmockoe 3epkano. 3akoH

OTpa’KEHUS CBETA.
[Ipenomnenue cBera. 3aKoH IpesiomyieHMs cBeTa. [TolHOe BHYyTpeHHee OTpakeHue
cBera. VMcnonab30BaHKe MOJIHOTO BHYTPEHHETO OTPAXXEHUSI B ONTUYECKUX CBETOBOJIAX.

JIunza. Xox nydei B nunH3e. OnTuyeckas cucreMa Qoroanmnapara, MUKpOCKONa U

Teneckona. ['1a3 kak ontuyeckasi cucreMa. ban3opykocTs U JaabHO30PKOCTb.
Paznoxenne 6enoro csera B crnekTp. OnbiTel HetoTOHA. CrioKeHHe CIEeKTpalIbHbIX
1BeTOB. Jlucnepcus ceera.
Hemoncmpayuu.

©ONOU A WN R

[IpssMOnMHENHOE pacIpOCTpaHEHUE CBETA.

OtpakeHue cBera.

[Tonydyenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomiienue cBera.

OnTuyeckuil CBETOBO.

Xom 1ydeit B cobuparoIiei JInH3e.

Xon Jiyyel B pacCEHUBarOIIECH JTUH3E.

[Tomyuenue n300paxeHNUii C MOMOLIBIO JIUH3.

[Tpunnun perictBus doroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Moaenb rnasa.

11. PaznoxeHue Oeoro CBETa B CIIEKTP.

12.TTonmyueHue 6enoro cBeTa Npu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomul u onvimol.
1.

HccnenoBanne 3aBUCUMOCTH yria OTPaK€HHsS CBETOBOIO Jiyya OT yria
TaJICHUSL.

N3yueHne xapakTepucTUK U300paKeHUS TPeAMETa B IIJIOCKOM 3epKalie.
HccnenoBanne 3aBUCHMOCTH yIUIa IIPEJIOMIICHHsI CBETOBOIO Jy4ya OT yria
NaJICHUS HAa TPAHULE «BO3AYX—CTEKIIO».

[Tomydyenue n3o0pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTMH3HI.

Omnpenenenue (OKYCHOIO PpACCTOSIHUSI W ONTHYECKOW CHUIIBI COOMparolen
JIVH3BI.

OnpITHI IO Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.

OnpITl 1O BOCHPUATHIO I1IBETAa MPEIMETOB NpPU HUX HAOIIOACHUU Uepes
[[BETOBBIC (DUIIBTPHI.

Pa3znes 12. KBanTOoBBIC SIBJICHHS.

Onwiter  Pezepdopna u r1uranerapnass mopenb aroma. Mopens atoma bopa.
Hcnyckanue u norsnouieHue cBera aroMoM. KBaHThI. JInHelHaTbie ClIEKTpbI.

PannoaktuBHOCTh. Anb(a, Oeta- U ramMma-uznydeHus. CTpoeHHe aTOMHOTO spa.

Hyknonnass monens atromHoro sigpa. M3otonsl. PagnoaktuBHbie nipeBpanienus. llepuon
nojypacnaja aTOMHBIX SIJIEP.



SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsAI0BOr0 U MacCOBOIO YHMCEN. DHEPrus
CBSI3U aTOMHBIX snep. CBsA3b MacChl M dHEpruu. Peakiuu cuHTE3a W JENeHUs s1ep.
Hctounuku sneprun CosHIa U 3BE3.

Snepnas osHepreruka. JIEHCTBHS PpaJMOAKTUBHBIX U3JIyUYCHMM Ha JKUBBIC
OpraHU3MBlI.

Hemoncmpayuu.

CrieKTpbl U31y4eHHS U MTOTJIOIIECHHUS.
CrieKTpbl pa3IM4YHbIX ra30B.

CnexTtp Bogopoa.

HabGmronenne TpekoB B kamepe BuibcoHa.
Pabota cuéTunka MOHU3UPYIOIINX U3Ty4YEHUN.

owukwnNeE

Peructpanus usnydeHust npupogHbIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimol.

1. HaGmroneHue CIIOUIHBIX U IMHEHYATBIX CTIEKTPOB U3ITyUEHUS.

2. HccrenoBaHue TPEKOB: U3MEPEHHE SHEPTUU YACTHUIIBI [0 TOPMO3ZHOMY IyTH (110

dororpadusim).

3. U3mepenue paanoakTUBHOIO (hoHA.

IHoBTOpHTE/ILHO-0000 1AL MOAYJIb.

[ToBTOpHUTENHHO-0000MMIAIOMINI MOYJIb TMpEIHA3HAYEH JJIsl CHUCTEMaTH3alluu |
000011eHUsI TPEAMETHOIO COACPKAHUSA U OIbITA AEATEIbHOCTU, MPUOOPETEHHOIO MPHU
U3Y4eHMH BCero Kypca (U3MKHA, a TakXke /s MOJANOTOBKM K OCHOBHOMY
roCyJ1lapCTBEHHOMY 3K3aMeHY 10 (u3HKe A 00y4yaroUuIuxcs, BBIOPAaBIINX 3TOT y4eOHBIi
peaMer.

[Ipn u3ydyeHWH JAHHOTO MOYJS PEATU3YIOTCS W CUCTEMATHU3UPYIOTCS BUIbI
JESITEIbHOCTH, HAa OCHOBE KOTOPBIX 00ECIEeYMBAETCS JIOCTHIKEHHUE TPEAMETHBIX U
MeTaIpeIMETHBIX IUTAHUPYEMBIX pE3yNbTaTOB o0yueHwus, bopmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHME HAayYHbIX METOAOB HCCIEIOBaHUS
SIBJICHUM TMPUPOJIbI U TEXHUKH, OBJIA/ICHUE YMEHHUSIMU OOBACHATH (PU3NYECKUE SIBICHMUS,
MPUMEHSS MOJIyYEHHbIE 3HAHMS, pelaTh 3aJadd, B TOM YHCJIE KAYECTBEHHBIE U
SKCIIEpUMEHTAIIbHBIE.

[IpuHIMNMANBHO NEATEIbHOCTHBIN XapakTep AAHHOIO paszjefia peau3yercs 3a
C4€T TOrO, YTO OOYUAIOILIUECs BBHITIOIHSIOT 33/1aHUs, B KOTOPBIX UM IIPeIIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI pacrlo3HaBaThb U HAYYHO OOBSICHATH (PU3NYECKUE
SABJICHUS B OKPY>KAIOIIEH MIPUPOJI€ U MOBCEIHEBHOW KU3HH;

UCIOJIb30BaTh HAYYHbIE METObI UCCIIEIOBAHUS (DU3MUECKUX SIBJICHUHN, B TOM YHCIIE
JUIS IPOBEPKH TUIIOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BBIBOIOB;

OOBSICHATH HAy4dHbIE OCHOBbI Hauboyiee BaXXKHBIX JIOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTHI, HampuMep, MNPAKTUYECKOrO HCIOIb30BAHUS PAa3JIMYHBIX HCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHAa MPEBPAICHUS M COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPrUu.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTH)KEHHUE JTMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaToB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) naTpuoOTHYECKOT0 BOCIIMTAHMS :

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B OOCYX/JI€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUIECKUM MPUMEHEHHEM JTOCTHKCHUIN
bu3uKy;

- OCO3HAHUE BAXHOCTH MOPAIbHO-3TUYECKUX NPUHLUIOB B JEATEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUSATHE JCTETHUYECKHX KAa4eCTB (PM3MYECKON HAyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HaHHME IIEHHOCTH (HU3MYECKOM HAyKHM KaK MOIIHOIO HHCTPYMEHTA
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, WHTEpeca K HCCIEI0BATEIbCKON
JIeSITeIIbHOCTH;

5) ¢opmupoBaHHsi  KYJbTYPbl 3I0pOBbSI H  3MOIHOHAJLHOIO
OJ1aromoJryums:

- OCO3HaHHME IIEHHOCTH Oe30macHoro ooOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXXHOCTH MpaBui O€30MacHOTO IIOBEICHHS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM OO0OpPY/OBAHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- c(OpMHUPOBAHHOCTh HaBbIKa peQICKCUM, TPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TAKOTO e IIpaBa y APYroro 4eIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B pENIEHWU MPaKTUYECKHX 3anad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3allid, Topoja, Kpas) TEXHOJIOTHUYECKON |



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (U3HIECKHUX
3HaHUM;

e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOPECCUil, CBA3aHHBIX C (UZUKOM;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUA:

e - OpUEHTalUs Ha NpUMEHEHHE (UBUYECKUX 3HAHUW U1 pelieHus 3ajad B
007acTH OKPYKAIOIIEeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIIEACTBUN JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME IJI00ATBLHOI'O XapakTepa HKOJOTMUECKHUX MpOoOIeM M MyTel ux
pelieHus;

e 8) ajanTanum K M3MEHSIOUIMMCS YCJOBHSAIM COLMAJIBLHOM W NPHUPOIHOM

cpeabl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUM IIPU BBITIOJIHCHUN HWCCIACAOBAHUA U
MPOEKTOB (M3UYECKONW HANPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH 4Yepe3 TMPAKTUYECKYIO
JIeATCIbHOCTE;

e - MOTPEeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHciie POPMyIUpPOBATH
U7ieH, TIOHSATHSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHUE Ae(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEHN B 00JacTH
buzuKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHHWH HOBBIX (PUIMUECKUX
3HAHWM;

e - CTPEMIJICHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3H IPUPO/IbI, 00IIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JECUCTBUM C YYETOM BIUSHHS HAa OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIJMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOoeHMsSI TpOrpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaronierocsi Oyayt chopMUpoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIC  YHHBEpCaJbHbIC  Y4YCOHBIC  JICHCTBUSA, PETYJISATHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEWCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1elicTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:
e BBISBIATD U XapaKTEPU30BaTh CYIICCTBEHHbIC MPU3HAKH OOBEKTOB
(stBNIEHUN);



yCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIMN, OCHOBAHUS JJIS
00O0OIIICHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBaEMBbIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;
BBISIBIISATh TIPUYMHHO-CJICJICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SBJIICHUM U TIPOIIECCOB, J€1aTh BBIBOJIbI C UCTIOJIb30BAHUEM JI€TYKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOcO0 pemieHus y4eOHOM (Qu3anyeckon
3alauyu (CpaBHEHUE HECKOJbKUX BAapUAHTOB pEIICHHs, BHIOOp Haubosee
HOJXOSIIEr0 ¢ YUETOM CaMOCTOSTEIbHO BBIJIETICHHBIX KPUTEPHEB).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil DKCIEPUMEHT, HEOOIbIIOe WCCIeAOBaHNE (PU3UIECKOTO
SIBJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAILIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3HUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATH MPEANOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nagopmanueii:

NPUMEHATh Pa3INYHbIC METOMbI, HHCTPYMEHTHI M 3alpOChl MPH MMOUCKE U
orOope WHpOPMAIUM WU JAHHBIX C y4ETOM MPEMIOKCHHOW y4eOHOU
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh M MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM IIPE/ICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIBHYIO (OPMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIlaeMbie 3aqadll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMu, HHOU TpaduKoil 1 UX KOMOWHAIIUSIMHU.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB JTaOOpPaTOPHBIX
paboT U TIPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaEMOMN TEMBI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBbIC HAa pEIICHHWE 3a/Jaddl M IOJAJCp KaHHe
OJ1aro)KeIaTeIbHOCTH OOIIEHHS ;

COTIOCTABIISATh CBOU CYXACHUS C CYXICHHSIMHU JPYIHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3ININe M CXOJICTBO MO3UIINIA;



BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEJCTABIATh PE3YNbTAThl BBIIOIHEHHOTO (PU3UUECKOIO OIBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHAUBUAYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOU
POOJIEMBI;

NPUHUMATh L€ COBMECTHOW JAESTENIbHOCTH, OPraHU30BBIBAThH JEHCTBUS
no e€ JOCTIKEHHMIO: pAcHpelensTh pPOiH, OOCYXKIaTh IMpOLECcChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBITNOJHITH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPpaBJIEHUIO W KOOPJIWHHUPYS CBOM JEUCTBHUS C JPYTUMHU
YJIeHaMHU KOMAaH/Ibl;

OLIEHMBATh KauyeCTBO CBOEr0 BKJIAJa B OOIIMH MPOIYKT IO KPUTEPHUSM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIABIIATH HpO6J’IeMLI B ) XU3HCHHBIX H y‘Ie6HHX cuTyanusix, Tpe6yfoumx
JUIsL perieHus: GU3NYeCKUX 3HAHUM;

OPHUCHTHUPOBATLCA B Pa3INYHbIX moaxogax IPUHATHUA pGHIeHI/Iﬁ
(MHAMBUyaIbHOE, MPUHITHE PEIICHHS B TPYyIIe, NPUHATHE pEIIeHUN
TPYIIION);

CaMOCTOATCIIbHO COCTABJIATH aJITOPHUTM PCIHICHUA (1)1/131/1‘1601(0171 3a1a4u UJiIn
IJ1IaHa HUCCICAOBAHHUA C y‘IéTOM HMCIOIIMUXCA PCCYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apIr'yMEHTUPOBATh IPEIJIAracéMbl€ BAPUAHTHI PELLICHUN;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallUM W TIpeyiaraTh IiaH €€ U3MECHCHUS,
OOBSCHATh TPUYMHBI  JOCTMDKCHHUS  (HEHOCTHDIKEHHUS)  PE3yJIbTaTOB
NeATeNIbHOCTHU, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHUCJE B XOJ BBHITOJHECHUS
(U3UYECKOTO  HCCIECMOBaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIbCTB, WM3MEHHBIIMXCS CHUTYyalMii, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIVX TPYAHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YyJIbTaTa LICJIM U YCIOBUSAM;

CTaBHUTh c€0s Ha MECTO APYroro 4yejoBeKa B XOE CIopa WM JUCKYCCUHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATH CBOE MPABO HA OMMOKY MPHU perieHNU (HU3NISCKUX 3a/1a4 WU
B YTBEPKACHHUSIX HA HAYYHBIEC TEMbI M TAKOE K€ IIPaBO JIPYToro.



IMPEAMETHBIE PE3YJIBTATbBI

K konHiy oOyuyenuss B 7 kJjacce NpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH y 00 yJAIOIINXCSl YMEHUH:

®ICIIOJIb30BATh TOHATHUS: (PU3MUECKHEe M XUMHUYECKHUE SBJICHUS, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJEllb, THIOTe3a, CAMHUIBI (U3NYECKHX BEIMYMH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHHMSI BelecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE), MEXaHHMYECKOE
JBW)KEHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSAMOJIMHEIHOE),  TpaekTopus,
paBHOAeHcTByIOIIast cuia, Aeopmanus (ynopyras, IUIacTU4ecKas), HEBECOMOCTb,
CoO00Ia0IIKecs COCY/IbI;

epaznuuarh sBieHUsA (aud¢y3us, TEIIOBOE [BWKEHHE YacTHLl BEIECTBa,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE [BU)KEHUE, MHEPLUS, B3aUMOJEHUCTBUE TEII,
paBHOBecHE TBEPABIX TeJI C 3aKPEIUIEHHOW OChIO BpalleHHs, Mepenaya JaBJICHUS
TBEPIABIMU TEIAMHU, KHUJAKOCTIMH U Tra3aMH, aTMOC(epHOe NaBJiCHUE, IUIaBaHHUE Tel,
MPEBPAIICHUsI MEXaHWYECKOW HHEPruH) MO OMHMCAHUIO UX XapaKTEePHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIMUX AaHHOE (PU3UUECKOE SBIICHUE;

®pacro3HaBaTh MPOSIBICHUE H3YUYEHHBIX (PU3UUYECKHX SIBICHUH B OKPYKAIOIIEM
MUpE, B TOM Yncie (U3NIeCKne SBJICHHUS B MIPUPOJIE: TPUMEPHI ABIKEHUS C a3 IMYHBIMU
CKOPOCTSIMU B KMBOW M HEXHMBOW IpHpOJE, AEHCTBUE CHUJIBI TPEHUS B IPUPOAE U
TEXHUKE, BIUSHUE aTMOC(QEpPHOro JAaBJICHUS Ha >KMBOM OpPraHM3M, ILJIaBaHUE pBbIO,
pBIYard B Telle YEeNOBEKa, MPH 3TOM IMEPEBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICJISATH CYILIECTBEHHbIE CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBIICHUN;

®OIMUCHIBATh HW3YYEHHBIC CBOMCTBA Tel W (PUIUYECKHE SBICHHS, HCHOIb3YS
dbuznyeckue BeMMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BPEMs, MYTh, CKOPOCTH,
CpeIHssl CKOPOCTb, CHJIa YIPYTOCTH, CHJIAa TSXKECTH, BEC Tella, CUJIa TPEHUs, JaBJICHUE
(TBEpIOrOo TENa, JKUIKOCTH, Tas3a), BBITAIKUBAIONIAS CHJIA, MEXaHWYecKas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBl, KOI(PQHUIMEHT TIOJIE3HOTO JCWCTBUSA
MEXaHU3MOB, KMHETHYECKas M IOTCHLIMaJIbHAs SHEPIus), NPHU ONUCAHUU IPABHIBHO
TPaKTOBaTh (PM3MUYECKUN CMBICT MCIOIb3yEeMbIX BEJIMUYMH, UX O0O3HAYCHHS M €IUHUIIBI
¢U3NYEeCKNX BENIWYMH, HAXOIUTh (OPMYIBI, CBA3BIBAIOIIME JAaHHYIO (U3HUYECKYIO
BEIMYMHY C JPYTMMH BEIUYMHAMH, CTPOHUTh TpadUKH HM3yYEHHBIX 3aBHCHUMOCTEH
(U3UIECKUX BEITUYNH;

®XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS U IMPOLECCHI, UCHOIb3Ys
npaBuUja CIOXKEHUs cui (BAOJIb OAHOM MHpsiMOM), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECH pbluara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH, 3aKOH
COXpaHEHHUS] MEXaHWYECKOM HSHEPruH, NpPU 1TOM J[aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alMChIBaTh €M0 MATEMAaTUYECKOE BBIPAXKEHUE;

®00BACHATh (PU3MUECKUE SIBJICHUS, MPOLECChl U CBOMCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYaIlMii MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUIMHHO-
CJIEZICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 1—2 JOrMyeckux IIaroB ¢ onopoi Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NUECKUX SIBICHUN, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;



epemiaTh pacuéTHbhle 3a7aud B 1—2 NEHCTBUSA, UCIOJIBb3YSA 3aKOHBI U (POPMYJIbL,
CBs3bIBatONINE (DU3MUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a7a4l 3alMChIBaTh
KpaTKOE YCIIOBUE, TMOJACTABIATh (U3HUECKUE BEITUYUHBI B (HOPMYIBI U TPOBOAUTH
pacu€Thl, HAXOUTh CIIPABOYHBIE JaHHBIC, HEOOXOAMMBIC JIsl pEIICHUS 3a]1a4, OIICHUBATh
PEATUCTUIHOCTh MOJYYCHHON (PU3NUECKON BETMYUHBI;

®pAacIO3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTH MPH MOMOIIN (HU3HUECKHUX
METO/JIOB, B OINHCAHUMU WCCICIOBAHMS BBIJCIATH IPOBEPSIEMOE MPEATNOIOKECHUE
(rumotesy), pa3nu4aTh U HHTEPIPETUPOBATH MMOTYYCHHBIA PE3YNIbTAT, HAXOIUTh OIIHOKHU
B XO/JI€ ONBITA, JIeJIaTh BEIBOBI 10 €r0 PE3yJIbTaTaM;

®IPOBOJIUTH ONBITHl MO HAOIIOJAEHUIO (DU3MYECKUX SIBICHUM MU (U3HMUECKUX
CBOICTB Ten: (hOpMYyIUPOBATH MPOBEPSEMBIE MPEANOIOKEHUS, COOUpPATh YCTAaHOBKY U3
MPEIJI0KEHHOTO 000PYIOBAHHUS, 3aIMCHIBATH XOJ OMBITa U (DOPMYITUPOBATH BHIBOIBL;

® BLITIONHATH TMPSMbIE M3MEPEHHsI PACCTOSIHHS, BPEMEHH, MacChl Tena, 00bEMa,
CWJIBl W TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB,
3aMKUChIBaTh TOKa3aHUA NpUOOPOB € YYETOM 3aJaHHOM aOCOIIOTHOM MOTpemIHOCTH
U3MEPECHU;

®IPOBOJINTH MCCIICOBAHNE 3aBUCHMOCTH OJTHOM (PM3UYECKON BEJIMUUHBI OT JAPYroi
C MCIOJIb30BAHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTH MYTH PABHOMEPHO JBIKYIIETOCS
TeJa OT BPEMEHU ABWKEHHUS Tella, CUJIbI TPEHUsI CKOJIBXEHUs OT Beca Tela, KauecTBa
00pabOTKH TIOBEPXHOCTEH TET M HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIONIQIH
COTMPUKOCHOBEHHUS TeJI, CUJIbI YINPYrOCTH OT YJJWHEHUS TPYKHUHBI, BBITAJIKUBAIOIIEH
Cwibl OT 00BEéMa MOTpYKEHHOM YacTH Tela W OT IJIOTHOCTH JKUJIKOCTH, €€
HE3aBUCHMOCTH OT IIJIOTHOCTH Te€la, OT TIAyOWHBI, HA KOTOPYIO TIOTPYXKEHO TEO,
YCJIOBHM IIJIaBaHUSI TeJl, YCIOBUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUU Y4e€OHOTO MCCIIEeIOBaHUs, COOMPaTh YCTAHOBKY U BBIMIOJIHATh U3MEPEHUS,
clenysl TPeajio)KEHHOMY TUTaHy, (PMKCHUPOBATh PE3YIbTATHI MOJYYCHHOW 3aBHCHUMOCTH
(GU3UYECKUX BEIMYUH B BUAC MPEIJIOKEHHBIX TabIull U rpaduKoB, JAENaTh BBHIBOILI 110
pe3yabpTaTaM UCCIICOBAHNUS;

®IPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIUYHMH (TUJIOTHOCTH BEIECTBA
KUJIKOCTHU ¢ TBEPAOrO Tela, CHila TPEHHUS CKOJBXXEHMs, JaBJICHUE BO3/yXa,
BBITAJIKMBAIOIAS CUJIA, IEWCTBYIOIIAS HA MOTPYKEHHOE B KUAKOCTH TENO, KOYPPUIIUEHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYysd MPEATIOKEHHOW MHCTPYKIHMU: TIPU
BBINIOJTHEHUU H3MEpPEHUN COoOMpaTh SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY U BBIUUCIATH
3HAYEHUE UCKOMOM BEJIMYUHBI;

eco0nI0AaTh NpaBWJIa TEXHUKKW Oe30macHOCTH Mpu paboTe ¢ 1a00paTopHBIM
000pyI0BaHKEM;

® yKa3bIBaTh MPUHIIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, phlUar, MOJBMKHBIA U
HEMOJIBWXKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

e XapaKTepU30BaTh MPUHIUINbBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OMOpOM Ha MX omnucaHus (B TOM 4YHUCIE: MNOAUIMITHUKH, YCTPOMCTBO
BOJONPOBOAA, TUJPABIUYECKHUII TIpecC, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HacCOC,



apeoMeTp), WCIOJb3ysl 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBICHUH M HEOOXOIUMBIE
bu3UYeCKre 3aKOHBI M 3aKOHOMEPHOCTH;

®IPUBOJUTH TMPUMEPHI (HAXOIUThH HHQPOPMAIUIO O TpUMEpax) MPAKTHUECKOTO
UCTIOJIb30BaHMsI (U3WYECKUX 3HAHUM B TIOBCEJHEBHOW JKM3HU JUII OOECredeHUs
0e30MmacHOCTH Tpu  oOpalieHud ¢ TNpudopaMM HM TEXHUUYECKUMU YCTPOMCTBAMH,
COXPaHEHHUsI 3[IOPOBBS U COOJIIOICHUSI HOPM IKOJIOTMUECKOTO MOBEJICHUSI B OKPYKAIOIIEH
cpene;

® OCYIIECTBIIATh OTOOP UCTOUHUKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBUHU C
3aIaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE MUMEIOIIMXCS 3HAHUU U MYyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJACIATH MH(OpMALIUIO, KOTOpasl SBISETCS MPOTUBOPECUUBOM
WM MOXKET OBITh HEJJOCTOBEPHOIA;

®UCIIOJIb30BATh TIPU  BBIMOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJSPHYIO
AUTepaTypy (U3NYECKOro CcOJepKaHUs, CIPABOYHBIE MaTepHallbl, PECypChl CETU
WNurtepuer, Bnaaerp mnpuéMaMu  KOHCHEKTUPOBAHHMS  TEKCTa, MPeoOpa3OBaHUS
uH(pOpMAINK U3 OJHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;

®Co3/1aBaTh COOCTBEHHbIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOIEHUS] HA OCHOBE
2-3 WCTOYHHUKOB HMH(OpPMAIUU (PU3UYECKOTO COJIEPKaHUS, B TOM 4YHUCIE IMYyOJIUIHO
JenaTh KpaTKue COOOIIEHUsI O pe3yibTaTaX MPOEKTOB WM YU€OHBIX UCCIICIOBAHUM, TPU
3TOM TPaMOTHO MCHOJb30BaTh HM3YYCHHBIM TMOHATUWHBIN ammapar Kypca (u3uku,
COMPOBOXKAAThH BBICTYIUICHUE TIPE3CHTALINEH;

eIIpM  BBHINIOJIHEHUH Yy4EOHBIX TMPOEKTOB U  HCCIEIOBAHUM  paclpeessiTh
00s13aHHOCTH B TpYIe B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJauyaMiu, CIEIUTH 3a
BBIIIOJIHEHUEM IIJJaHa JIEHCTBHMM, aJeKBaTHO OIEHMBAaTh COOCTBEHHBIM BKJIaJ B
NESATeTLHOCTh TPYIMIbI, BBHICTpPAUBATh KOMMYHMKATHUBHOE B3aMMOJICUCTBUE, YYUTHIBAsS
MHEHHE OKPYKaIOILIUX.

K xonmy oOyuyenuss B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y OO YUAIOIITUXCS YMEHUM:

o UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJEKY, TEIJIOBOE JIBHKEHUE
aTOMOB M MOJICKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTALTUYECKUE W aMOp(dHbIe
Tela, HACHIIIEHHBIH M HEHACHIIEHHBIA Tap, BIAXHOCTh BO31yXa, TeMIepaTypa,
BHYTPEHHSII JHEpPrus, TEIJIOBOM JABUTAaTENb, 3JIEMEHTAPHBIA SJIEKTPUUYECKUI 3apsf,
AJEKTPUYECKOE TOJIE, MPOBOJHUKU U JAUDJICKTPUKHU, MOCTOSHHBIA DJIEKTPUUECKUN TOK,
MarHuTHOE T0JIE;

o pasznuuatrh SBJIEHUS (TEIJIOBOE pacCIIMpPEHUE M CXKaTue, Telionepeaaua,
TEIJIOBOE PaBHOBECHE, CMAaYMBaHUE, KAWIISIPHBIC SIBJICHUS, UCTIApEHUE, KOHACHC AU,
IJIaBJIEHUE, KpUCTAJUIN3ALIMS (oTBepaeBanue), KHUIIEHUE, Terionepeaaya
(TeTIOMPOBOAHOCTh, KOHBEKIIWS, W3IYYCHHE), DJIEKTPU3ALMS TeJ, B3aUMOCHCTBUE
3apsiioB, JCUCTBUSA JJICKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aMMOJICHCTBHUE
MAarHuTOB, JE€WCTBUE MArHUTHOI'O TOJIA HA MPOBOAHUK C TOKOM, 3JIEKTPOMAarHWTHAs
UHIYKIWA) 10 ONUCAaHUIO UX XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONUX JTaHHOE (PU3NIECKOE SIBIICHHCE;



J pacmo3HaBaTh  MPOSBJICHHE W3YYCHHBIX  (DU3MYECKMX  SBICHUH B
OKpYXaroIlleM MHpe, B TOM uuciie (pU3MyecKue SBICHHS B MPHUPOAE: MOBEPXHOCTHOE
HATSDKEHUE W KanWULIpHBIE SIBJICHHUS B TPUPOAE, KPUCTALIBI B MPUPOJAE, U3IyUEHHE
Comnana, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHME pPOCHI, TyMaHa, WHeS,
CHera, JJIEKTpUYECKHE SIBJICHHS B arMocdepe, HIEKTPUYECTBO >KUBBIX OpPraHHW3MOB,
MarHuTHoe 1noJie 3emi, Apei¢ MoIoCcoB, poib MAarHUTHOTO MOJIS JJIS )KU3HU Ha 3emie,
MOJISIPHOE CHUSIHWE, TIPU 3TOM TEPEeBOAUTH MPAKTUYECKYIO 3a/1ady B Y4EOHYIO, BBIICIATDH
CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBIICHUN;

J OIMCHIBATh W3yYEHHBIE CBOWCTBA TEN M (PU3UYECKHE SIBICHUS, MCIOIB3YS
¢u3ndeckre BENIWYMHBI (TEMIEpaTypa, BHYTPEHHSS OSHEPTUsi, KOJIWYECTBO TEIUIOTHI,
yJelbHas TEIUIOEMKOCTh BEIECTBA, yZeNbHas TEIUIOTa IUIABJICHUS, YHAeNbHas TeIioTa
napooOpazoBaHusi, yAeJdbHAs TEIUIOTa CrOpaHus TOIUIMBA, KOA(P(UIIMEHT MOJIE3HOTO
JCHCTBHUSA TEIJIOBOM MAIMHBI, OTHOCHTENbHAS BIIAXXHOCTh BO3/AYXa, AIIEKTPHUECKUN
3apsill, CUila TOKa, SIEKTPUYECKOe HAMPSKEHHUE, COMPOTHBIICHHE MPOBOAHUKA, YACIbHOE
COIIPOTHUBJICHUE BEIECTBA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA), MPU OMHCAHUU
NPaBUJIBHO TPAKTOBATh (PM3MUECKHI CMBICT HCIMOIb3YEMBIX BEIWYMH, 00O3HAYCHHS U
eIMHUIBl  (U3UYECKUX BEIMYUH, HAXOIUTh (OPMYIBI, CBA3BIBAIOIIME JAHHYIO
(GU3MUECKyI0 BEIMYUHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaduKu H3Y4SHHBIX
3aBHCHUMOCTEN (PU3MUECKUX BEIMUNH;

J XapaKTepHu30BaTh CBOMCTBAa Tejd, (PU3MYECKHE SBJICHUS U IPOLECCHI,
UCTOJNb3yd OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpPUH CTPOCHUS
BEIIECTBA, MPHHIMII CYNEPHNO3UIMH TONed (HAa KAadyeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHHus 3apsjaa, 3akoH Oma Ui y4yacTka 1enu, 3akoH JDxoyns—JleHna, 3akoH
COXpaHEHHUs] SHEpruM, NpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKChIBATh €0 MAaTEMaTHIECKOE BBIPAKECHUE;

J OOBSICHATh (PU3UYECKHE MPOIECChl U CBOMCTBA TE€JN, B TOM YHCIE U B
KOHTEKCTE CUTYaIHii MPAKTUKOOPUEHTHPOBAHHOT O Xapakrepa: BBISIBIIATH
NPUYMHHOCIICJCTBCHHBIE CBS3M, CTPOWTH OOBSICHEHHE W3 1—2 JIOTMYECKHWX IIaroB C
oropoii Ha 1-2 M3yYeHHBIX CBOWCTBA (U3UUECKUX SBICHHUN, (PU3UUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

J pemath pacu€THbe 3agadyd B 2-3 JACHCTBHS, HCIONB3yS 3aKOHBI U
(dopmyIbl, cBs3bIBaONIME (DPU3NYECKUE BEIMYUHBI: Ha OCHOBE aHaJIM3a YCJIOBUSA 33Ja4d
3aMMChIBaTh KPAaTKOE YCJOBHE, BBIABISATH HEJOCTATOK MAHHBIX U PEUICHUS 3a1add,
BBIOMpATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE IS €€ peIleHHs], TPOBOJUTH Pacu&Thl U
CpaBHUBATh NOJYYEHHOE 3HaUYEHUE (PU3NUECKOI BEIMUMHBI C U3BECTHBIMU JAHHBIMH;

J pacro3HaBaTh MPOOJIEMBbI, KOTOpblE MOXKHO pEHIMTh TPH OMOIIH
(HU3NUECKUX METOOB, HCIONB3YS ONKCAHWE MWCCIEAOBAHMS, BBLICIATH IMPOBEPSEMOE
IPENOI0KEeHNE, OLIEHUBATh MTPABMIILHOCTD MOPSAKA IPOBEACHUS UCCIIECIOBAHMS, EIATh
BEIBO/IBI,

J OPOBOAUTH OMBITHI 1O HAOMIOACHHUIO (U3NYECKUX SBICHUM  HIN
(¢U3NYEeCKNX CBOMCTB TeN (KamWUIAPHBIC SIBICHUS, 3aBUCUMOCTH JaBIICHUS BO3yXa OT
ero o0béMa, TeMmIeparypbl, CKOPOCTH Tpollecca OCTBIBAHMS W HarpeBaHUs TIpU



U3JIYYCHUH OT IBETa U3Jydarouiei (MOorIonariiei) mOBEpXHOCTH, CKOPOCTh UCIIAPEHUS
BOJbI OT TEMIIEPATyphl KUJKOCTH U IUIOMIAAN €€ TOBEPXHOCTH, AJICKTPU3AIUsi Tl U
B3aMMOJCHCTBUE DIIEKTPUUECKUX 3apsA0B, B3aWMOJECHCTBHE ITOCTOSIHHBIX MarHUTOB,
BU3yaJlM3allisl MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB, IEUCTBUS MarHUTHOTO MOJIS
Ha TMPOBOAHUK C TOKOM, CBOMCTBA OJJIEKTPOMArHuWTa, CBOWCTBA BJIEKTPOJBUTATEIS
MOCTOSTHHOTO ~ TOKa): (OpMYJIMpOBaTh IPOBEPSIEMBbIC TMPEINOJIOKEHUS, COOUPAThH
YCTaHOBKY U3 MIPEIJIOKEHHOTO 000PYI0BaHMUS, OMTUCHIBATH X0/ OMbITA U (POPMYITHPOBATH
BBIBO/IBI;

o BBITIOJIHSTH MPAMbBIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEIILHON BIAKHOCTH
BO3/lyXa, CHJIBI TOKAa, HAIMPSHKCHHUS C WCIOJIb30BAHUEM AaHAJIOTOBBIX MPHOOPOB U
JTATYMKOB (U3UYECKUX BEJIMYMH, CPAaBHUBATh PE3YIbTaThl H3MEPEHHH C Y4ETOM
3a/1aHHOM a0CONIOTHON MOTPEIIHOCTH;

° MPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OAHOM (DPM3UYECKON BEIIMYUHBI OT
JIpYrol C MCHOJb30BAaHUEM TMPSMBIX HW3MEpPEHUN (3aBUCUMOCTb COIPOTUBIICHUS
INPOBOJHUKA OT €ro JUIMHBI, IUJIOIIAJMd IONEPEYHOrO0 CEYEHHUS] U YAEJIBHOrO
COMPOTHUBIICHMS BEIIECTBA IMPOBOJHMKA, CHUIIBI TOKA, HAYIIETO 4Yepe3 MPOBOJAHUK, OT
HaIpSDKEHHsT Ha IPOBOJHHUKE, HMCCIEIOBAHME ITOCJIEIOBATEIBHOIO M IAPAUIEIBbHOIO
COCJIMHEHUN TPOBOJAHHUKOB): IUIAHUPOBATH HCCJEJOBaHUE, COOUpATh YCTAHOBKY H
BBITIOJIHATh WM3MEPEHUsI, CIeAyd MpeJIOKEHHOMY IUIaHy, (PUKCHUPOBATH PE3YJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH B BHJI€ TaOIUIl U rpadUKOB, JIeJaTh BRIBOJBI MO pe3yJibTaTaM
UCCJIE0BAHUS;

o MPOBOJIUTh KOCBEHHBIC HW3MEpeHUs (Pu3nueckux BeMMYUH (yAeJIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMNPOTHBJICHHE MPOBOJHUKA, paboTa W  MOIIHOCTh
ANEKTPUYECKOTO TOKA): IJIAHUPOBATh HW3MEPEHUs, CcOOUpaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIeAys NMPEI0KEHHON HHCTPYKIIMH, U BBIYUCISATh 3HAUCHUE BETUUUHBI;

o coOroaTh MpaBUiia TEXHUKH 0€30MacHOCTU MpH paboTe ¢ 1abopaTOpHBIM
000py/IOBaHHEM;
. XapaKTepU30BaTh IPHUHIMIIBI  JCWCTBUS HM3YyYCHHBIX NPUOOPOB U

TEXHUUYECKUX YCTPOMCTB C OMOPOW HA UX OMUCAHUS (B TOM YHCIIE: CUCTEMa OTOILJICHUS
JIOMOB, TUTPOMETp, IMapoBasi TypOWHA, aMIIEPMETP, BOJIBTMETP, CUETIMK AIICKTPUIECKON
SHEPruHu, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HAarpeBaTelbHbIE  AIEKTPOIPUOOPHI
(mpuMepsl), DIIEKTPUYECKUE NPEIOXPAHUTENH, DSIEKTPOMATHUT, JJIEKTPOIBUTATEINb
MOCTOSTHHOTO TOKA), WCIIONBb3ysl 3HAHUSA O CBOMCTBaX (PU3WYECKUX SBICHUN U
HE0OX0AUMBbIC PU3HUECKHE 3aKOHOMEPHOCTH;

o pacmo3HaBaTh TIPOCTBIC TEXHUUYECKHE YCTPOWCTBA M HW3MEPUTEIHHBIC
npuOOphI MO0 CXeMaM W CXEMaTUYHBIM PHCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETp, JIBUraTelb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PeocTaT),
COCTaBIISITh CXEMbl JJIGKTPUYECKUX IIETIeH C TOCIEAOBATEIbHBIM M TapalIeIbHBIM
COCIMHEHUEM DJIEMEHTOB, pa3iiuyvasi YCIOBHBIE 0003HAUCHUS AJIEMEHTOB JJICKTPUICCKUX
1ene;

o NPUBOJIUTh  TpUMEpPhl  (HAXOAUTh  HWHPOPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIIONB30BaHUs (U3MUECKUX 3HAHUW B ITOBCEAHCBHOM JKU3HH JIS



obecrieueHusi 0€30MaCHOCTH TMpPH OOpalieHud C TNpuOoOpaMu M TEXHHUYECKUMU
YCTPOWCTBAMH, COXPAaHEHUS 3/I0POBbSI M COOJIIOJICHUSI HOPM 9KOJOTHYECKOTO MOBEICHUS
B OKpYIKaloIleH cpeje;

. OCYIIECTBJIATh TMOWCK HWHPOpManuu (HU3HUECKOTO COACPIKAHUS B
WNuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUM W MYyTEM CpPaBHEHUS JOMOJHUTEIBHBIX
UCTOYHHUKOB BBIIEIATh MH(OPMAIMIO, KOTOpas SIBISETCS IMPOTUBOPEUYMBOM WM MOXKET
OBITh HEJOCTOBEPHOIA;

. UCTIOJIb30BaTh MPHU BBHIMOJIHCHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepatypy (u3Mueckoro conaepikaHus, CIPaBOYHBIE MaTepHUajbl, PECYpPChl CETH
WnTtepuer, BiameTts mnpuéMaMu  KOHCIEKTHPOBAHHS  TEKCTa, MpeoOpa3oBaHUs
WH(POPMAIIMK U3 OJTHOW 3HAKOBOK CHCTEMBI B IPYTYIO;

. co3/aBaTh COOCTBEHHBIC IMHUCHMEHHBIE W KPATKHWE YCTHBIE COOOIICHHS,
000011ass “HGOPMAIIMIO U3 HECKOJbKHUX MCTOYHUKOB (DU3WYECKOTO COACpP)KaHUs, B TOM
qycie NyOJUYHO NPEACTABIATh pPE3yJIbTaThl MPOEKTHOM WM HCCIIEA0BATEIbCKON
JESITEeTbHOCTH, TPU 3TOM TPAMOTHO HCIIONB30BATh M3YYCHHBIH MOHATHHHBIN ammapar
Kypca (pU3UKH, COTTPOBOXKIATh BHICTYIIJICHHE TIPE3CHTAIINEH;

. OpY  BBIMOJIHEHUU YYE€OHBIX MPOEKTOB M HCCICAOBAHUN (PU3NIECKUX
IPOIIECCOB pacCTpeiesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C IMOCTABICHHBIMU
3aJla4aMH, CJICJIUTh 32 BBHITOJHEHUEM IJIaHA JICHCTBHIA U KOPPEKTUPOBATh €T0, aJcKBaTHO
OLICHWBAaTh  COOCTBEHHBIA  BKJIAJ B  JIEATEIbHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aHMMO/ICHCTBUE, MMPOSBIISS TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K xoHmy oOyueHus B 9 kJjacce TpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD y 00 yJaIOUIUXCSl YMEHUM:

. UCTIONB30BaTh TOHATHSA: CUCTeMa OTCYETa, MaTepualibHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHWYECKOrO JBIKEHUs, aedopmarus (ympyras,
TIacTUYEcKasi), TPeHHE, LEHTPOCTPEMHUTENHHOE YCKOPEHUE, HEBECOMOCTh M TIEPErpy3KH,
IEHTP THKECTH, a0COMIOTHO TBEPIIOE TENO, IEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE,
MeXaHUYeCKHe KojaeOaHus ¥ BOJHBI, 3BYK, HH(Pa3BYK U yIbTPa3BYK, YIEKTPOMarHUTHEIC
BOJIHBI, INIKaJla JJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U AabHO30PKOCTH,
CHEKTPbl WCIYCKaHWSA W TOTJoIIeHus, anb(da, OeTa- M ramma-u3IIydeHUs, WU30TOIIbI,
sZIepHast JHEPTeTUKA;

. pa3nuuaTh sBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHEHHOE
JBW)KCHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE /BIIKEHHE, CBOOOJHOE TMajcHHUE Tel,
pPaBHOMEPHOE IBMKCHHE IO OKPY)KHOCTH, B3aUMOJICHCTBHE TEJI, PEAKTUBHOE JIBIKCHUE,
KonebaTenbHOE JIBIKCHHE (3aTyXalollMe W BBIHYKJIEHHBIE KoJeOaHus), pPe30HaHC,
BOJTHOBOE JIBWKEHHE, OTPAKCHHUE 3BYKA, MPSIMOJIMHEHHOE PAaCIPOCTPAaHEHHE, OTPAKEHUE
Y TIPEJIOMJICHUE CBETA, MOJIHOEC BHYTPEHHEE OTPAXKCHHE CBETa, pas3iioKeHUe 0eIoro cBeTa
B CHEKTP M CJOXKEHHE CIEKTPAJbHBIX I[BETOB, MAHMCIIEPCUS CBETa, €CTECTBEHHAS
PanIMoOaKTHBHOCTh, BOSHUKHOBEHHUE JIMHEHUYATOTO CTIEKTPa M3ITYYCHHUs) O ONMHUCAHUIO MX
XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JIEMOHCTPHPYIOIIUX JTaHHOE (HU3HUECKOE
SIBJICHUE;



o pacno3HaBaThb  MPOSIBJICHHE  U3YYCHHBIX  (U3MYECKUX  SBJICHUI B
OKpY’KaroleM Mupe (B TOM yuciie (pu3nuecKue sIBJICHHs B IPUPOAE: MPHINBBI U OTJIMBBI,
nBrkeHue niuaHeT COJIHEYHOM CUCTEMBI, PEaKTHBHOE [IBUJKEHHE JKHMBBIX OpPIaHM3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJHBI, IIyHAMH, 3XO,
[[BE€Ta Te€J, ONTUYECKUE SBJIECHHUS B IPHUPOJE, OMOJIOTMYECKOE IEHCTBHE BHJIUMOTO,
yABTPa(UOJIETOBOTO M PEHTIC€HOBCKOTO H3IyYEHHUH, €CTeCTBEHHBIH paJMOaKTUBHBIN
($OH, KOCMUYECKHUE JTyYH, PAIHOAKTUBHOE U3IyYeHUE MPUPOIHBIX MUHEPAJIOB, AEHCTBUE
paAMOAaKTUBHBIX M3JIYYEHMH Ha OpraHu3M uYeJjoBeKa), IpH OSTOM MEPEeBOJIUTH
NPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBLIEIATH CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKM)
(bu3nIeCKNX SBICHUIA;

o OIKCHIBaTh M3yYEHHbIE CBOWCTBA Tel M (PU3MUECKUE SIBICHUS, UCIOIb3Ys
¢u3nyeckre BEJWYUHBI (CpeAHssi 1 MTHOBEHHAs CKOPOCTh Tela MPU HEPABHOMEPHOM
JBUKEHUU, YCKOpPEHHE, MepeMelIeHUe, MyTb, YIJIOBas CKOpPOCTb, CHJIa TPEHMs, CHIIa
YIIPYrocTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOrO NajJeHus, BeC Tejla, UMIYJIbC Tela,
UMIYJIbC CHJIBI, MEXaHWYecKass padoTa W MOIIHOCTb, MOTEHLMAIbHAS HEPrusi Tela,
HNOJHATOTO HaJ IOBEPXHOCTHIO 3EMJIM, MOTEHLMAJIbHAS SHEPrus CKATOW MNPYKHUHBI,
KUHETHYECKasl SHEpPrusl, MoJHasi MEXaHUUYEeCKasi SHEPIUs, Iepruo] U 4acToTa KojeOaHul,
JUIMHA BOJIHBI, T'POMKOCTb 3ByKa M BBICOTa TOHAa, CKOPOCTb CBETa, IIOKa3aTeib
NPEJIOMJICHHUS Cpefbl), NMPU OMUCAHUHM NPABUIBHO TPAKTOBATH (UINUECKUN CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, O00O3HAUEHMS] M €IMHHULIbI (U3NYECKUX BEIUYMUH, HAXOIUTh
(GopMyJbl, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYUHY C JIPYTMMHU BEJIUYMHAMU,
CTPOUTH TpadUKH N3YUIEHHBIX 3aBUCUMOCTEH (DPU3MUECKUX BETUUHH;

o XapaKTepHu30BaTh CBOMCTBAa Tejd, (PU3MYECKHE SBJICHUS U IPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAaHEHHs DHHEPrUHM, 3aKOH BCEMHUPHOIO TATOTEHUS, INPUHIUI
CyNEpHO3ULMU CHJI, NPUHLUII OTHOcUTENbHOCTH ['anunes, 3axkoHsl HploTOHa, 3aKoH
COXPAaHEHMsI UMITYJIbCa, 3aKOHBI OTPAXCHUSA U NPEIOMIICHHUS CBETa, 3aKOHBI COXPAHCHUS
3apsI0BOrO M MacCOBOI'O YHCEJ IPH SACPHBIX PEAKLMsIX, IPU ITOM J1aBaTh CIOBECHYIO
(OpMYyJIMPOBKY 3aKOHA U 3aMIMCHIBATh €r0 MATEMATUYECKOE BbIPAXKEHUE;

o OOBSICHATh (PU3MYECKHE MPOLECChl W CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE€ CUTyallUd NPaKTHKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH IMPUYMHHO-
CJICJICTBCHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ Omopoi Ha 2—3
U3y4EHHBIX  CBOMCTBa  (U3MYECKMX  SIBIEHUHM, (U3MYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEH;

o pelaTh pacy€THbIE 3a/1a4M (ONUpPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHMH),
UCTOJIb3yd 3aKOHBI M (OPMYIJIbI, CBS3bIBAIOLINE (U3MYECKUE BEIMYMHBI: HAa OCHOBE
aHalM3a YCJIOBMS 3a/aud 3allMChIBATh KPATKOE YCIIOBUE, BBISIBISTH HEJOCTAIOIINE WU
U30bITOYHBIE JIaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIbI, HEOOXOAUMBIE JUIS pELIeHUS,
IPOBOJIUTH PACUYETHI U OLEHUBATh PEATMCTUYHOCTh MOJIyYEHHOIO 3HAUEeHUs (PU3UUECKOM
BEJIMYMHBL;

o pacrno3HaBaTh NpPOOJEMbl, KOTOpPbIE MOYHO PEUIUTh MpU MOMOIIU
(¢U3NYECKX METOJIOB, UCIOJIb3ysd OINKUCAHUE HCCIEIOBAaHUSA, BBLACIATH MPOBEpIEMOE



IPENONI0KEeHNE, OLIEHUBATh MIPABUILHOCTD MOPSIKA MPOBEICHUS NCCIIEOBAHNUSA, IaTh
BBIBO/IbI, HHTEPIPETHPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

J OPOBOJUTH OMBITHl MO HAOMIOACHMIO (U3WYECKHX SABJICHUN WIH
dbu3nYecKux CBOMCTB Tell (M3ydeHUE BTOpOro 3akoHa HblOTOHaA, 3aKoHA COXpaHEHUS
SHEPruu, 3aBUCUMOCTb MEpHoja KoiaeOaHWi MpYyKMHHOTO MasTHUKAa OT MAacchl rpy3a U
KECTKOCTH TMPYKUHBl W HE3aBUCUMOCTh OT aMIUIMTYIbl MajblX KoyieOaHui,
MPSIMOJIMHEHHOE PACTIPOCTPAHEHUE CBETA, Pa3Io’KeHUE OEJI0ro CBeTa B CIIEKTP, U3YUICHUE
CBOMCTB HM300pa)KE€HUS B TUIOCKOM 3€pKajie W CBOWCTB H300paKCHHS TpEAMETa B
coOuparonieil rH3e, HAOMIOJEHUE CIUIOMIHBIX W JIMHEHYATBhIX CHEKTPOB H3ITYUCHHS):
CaMOCTOSAITEIPHO COOMpPAaTh YCTAHOBKY U3 HM30BITOYHOrO Habopa 00O0pYyIOBaHHUSA,
OIMCHIBATH XOJ OTBITA M €T0 Pe3yIbTaThl, YOPMYINPOBATH BHIBOJIBL;

J OPOBOJIUTH MPU HEOOXOAMMOCTH CEpPUIO NMPSMBIX HU3MEPEHUH, ONpeness
CpellHee 3HaYeHue u3MepsieMoil BeIMYuHbI ((POKyCHOE paccTosiHue coOUparouei JIMH3bI),
000CHOBBIBATh BRIOOP crioco0a u3MepeHus (M3MEPUTEILHOTO MPHUOopa);

J NPOBOIUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3WYECKUX BEIUYHH C
UCTIONh30BAHUEM TMPSIMBIX HW3MEPEHHWH (3aBUCUMOCTh TYTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM JBIKEHHMHM ©0€3 HadallbHOM CKOpPOCTH, TepHoja KoseOaHui
MaTEeMAaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTU YIJia OTPAXEHUS CBETa OT
yria TajeHusi W yriia MpeIOMJIEHUS OT yIJia MajeHus): TUIAHUPOBATh WCCIIEOBaHUE,
CaMOCTOSITEIbHO ~ COOMpaTh yCTaHOBKY, (UKCHPOBATh PE3yJbTaThl MOJYYEHHOMH
3aBHCHUMOCTH (PM3MYECKHX BEJIMYMH B BHUJAE TaOIUIl U TpauKOB, AenaTh BBIBOABI IO
pe3yabTaTaM MCCIICIOBAHNUS;

J OPOBOJUTH KOCBEHHBIE W3MEpPEeHHs (U3MUECKUX BEIMYMH (CpenHsis
CKOpPOCTh M YCKOpPEHHE Tella TPU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTh TPYKUHBI, KOAXDOUIIMEHT TPEHHSI CKOJBKCHHS, MEXaHHUYECKas
paboTa ¥ MOIIHOCTb, YaCTOTa W MEPUOJ KOJEOAHHI MaTeMaTUYECKOTO W MPY>KUHHOTO
MasiTHUKOB, ONTHYECKasl CHJIa COOMpArOIIel TMH3bI, PaIMOAKTUBHBIN ()OH): TUIAHUPOBATH
U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY H BBITIOTHATH H3MEPEHUS, CICAYsI
NPEIJIOKEHHOM WHCTPYKIIMHM, BBIYUCIATH 3HAYCHHE BEJIMYMHBI W  aHAJIM3HPOBATh
MOJTyYEHHBIE PE3yNbTaThl C YIETOM 33JaHHOM MOTPEITHOCTH H3MEPEHUH;

. COOJTI0/IaTh MpaBHIIa TEXHUKU 0€30MacHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000py/I0BaHKEM;
. pa3inyaTth OCHOBHBIC MPU3HAKKW H3YYCHHBIX (DHU3MUYCCKUX MOJIEIICH:

MaTepuaabHask TOUKa, a0COIIOTHO TBEPIOE TEJI0, TOUCUHBII HCTOYHHUK CBETA, JIy4, TOHKAs
JIMH34, MJIaHEeTapHask MOJEJIb ATOMA, HYKJIOHHAsI MOJIEJIb aTOMHOTO SIIpa;

o XapaKTepu30BaTh  MPHUHIMIBI  JEHCTBUS  M3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCAHUSA (B TOM YHUCIE: CIIUAOMETP, JaTUYUKH
TIOJIOKEHUS, PACCTOSTHUS M YCKOPEHMUsI, paKeTa, 3X0J0T, OUKH, MEepUcKoI, (poroamnmnapar,
ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, KaMepa BuibcoHa), uCIonib3ys 3HaAHUS
0 CBOMCTBax (PpM3NYECKUX SBJICHUI 1 HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

o UCIIOJIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMUECKUX MPOIECCOB MPHU pPEUICHUU



y4eOHO-TIPAKTUYECKUX 3aJ]1a4, ONTUYECKUE CXEMbl IJisi MOCTPOCHUSI M300paKeHUl B
IUIOCKOM 3€pKajie ¥ COOMparoIel JIUH3E;

o OPUBOJUTh  TpUMEpPhl  (HAXOAUTh  HWHPOPMAIUMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUECKUX 3HAHWW B TOBCEIHEBHOW JKU3HH JISI
obOecrieueHus: 0€30MACHOCTA TMPU OOpAIICHHWH C TMNpubopaMH U TEXHUYECKUMHU
yCTpOCTBaMU, COXpaHEHUS 370POBbSI U COOTIOCHUS HOPM SKOJIOTHYECKOTO MOBEACHUS
B OKPY’KAIOIIEH CPEAE;

o OCYHIIECTBJIATh MOUCK HHPOpMAMU  (PUIUYECKOTO  CONEpKaHUS B
WNurteprere, camocTosTeNbHO (QOPMYIUPYS TIOUCKOBBIA 3alpoc, HAXOJIUTh ITYTH
OTpeJIeTICHUS TOCTOBEPHOCTH MOJYYeHHON MH(OpMAILIMU HA OCHOBE UMEIOIINXCS 3HAHUI
U JIONOJHUTEIbHBIX UCTOYHHUKOB;

o UCIIOJIb30BaTh TIPY BBITOJIHCHUH YYCOHBIX 3aJaHUN HAyYHO-TIOMYJIIPHYIO
AUTepaTypy (U3NYECKOro CcOJepKaHUs, CIPABOYHBIE MaTepHallbl, PECypChl CETU
WNurtepuer, Bnaaerp mnpuéMaMu  KOHCHEKTUPOBAHHMS  TEKCTa, MPeoOpa3OBaHUS
uH(pOpMAINK U3 OJHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;

o co3ZaBaTh COOCTBEHHBbIC NMHCbMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIlUU M3 HECKOJIbKMX MCTOYHHKOB (PU3UYECKOT0 COJEpKaHUS, ITYOJIUYHO
MPEACTABIATh PE3YIbTAThl IPOCKTHOM MM UCCIEAOBATEIbCKON NEATETbHOCTH, IPU ITOM
IPaMOTHO MCIOJIb30BaTh U3YUECHHBIN MOHATUIHBIN annapar u3y4aemMoro pasjesna Gu3nKu
¥ COMPOBOXIATh BBICTYIJICHHUE Npe3eHTAIMel ¢ y4€TOM OCOOEHHOCTEH ayauTOpUHU
CBEpPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. /IBu:xeHMe M B3auMo/ieiicTBUE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JNaBnenue. [lepenaua qaBiaeHus TBEPIBLIMHU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TenoBble siBi1eHus
. bu6mmoreka [JOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tenmosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [locTosiHHBIN AIIEKTPUUECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 2 bubmuorexa LIOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
Bbu6mmoreka [JOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 ! https://m.edsoo0.ru/7f41a4a6
but6mmoreka [IOK
) s 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 but6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Ne ABTOp, Ha3BaHME Knacc

1. | Yueonuk: A.B.Iepemkun. ®usnka. 7xmacc. 7

2. | Yueonuk: A.B.Ilepoimkun. ®usuka. 8 Kiaacc 8

3. | Yuebnuk: Iepeimxus A. B., EM.I'yrauk 9 9
KJ1ace

4. 3agauyHuK: C6opHuK 3a1a4 1o ¢usuke 7-9 7-9
B.MN.Jlykamuk, E.B.J1BanoBa

METOJNYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

Ne ABTOp, Ha3BaHUE Knacc
1. 7-9
VYyeoHno-meronuuecknii komiuiekT. ®I'OC
2 7-9
P3HOYypOBHEBBIE CAMOCTOSITENILHBIE H KOHTPOJIbHBIE paboThl JI.A
Kupuk
3. COOpHUK TECTOBBIX 3aJaHM{  JJI1I TEMaTHYECKOrO0 M HTOTOBOTO 7-9
kouTpoist ( MHMOO)
4. [Toypounsie pazpadotku-7 C.E.IlonsHckuit 7
5. [Hoypounste paspadotku-8 C.E.Ilonsacknit 8
6. [Toypounsie pa3pabotku-9 B.A.Bonkos 9
7. Coopnuk 3amad o ¢usuke 7-9 B.U.Jlykamuk,E.B.MBanoBa 7-9
8. Hunaxrtudeckuit marepuan A.E. Mapon, E.A. Mapon (7 kmacc; 8 7-9

kiacc; 9 kiacc), poda




HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET:

[udposas nadoparopus «Touka poctar.

Poccuiickasi 3J1IeKTPOHHAS IKOJIA

https://resh.edu.ru/

udporoii 06pazoBaTebHbIH KOHTEHT

https://educont.ru/

PI'UC Mo mikoJia

https://myschool.edu.ru/

infourok.ru>bubnuoteka>fizika/type-56

«PELLY EM»: dm3mka. Obyyatowas cuctema Amutpua MNywmHa. EM — 2016: 3a4aHmA, OTBETHI,
peLleHus.

https://videouroki.net/razrabotki/fizika/presentacii-3/

https://www.uchportal.ru/load/40
https://kopilkaurokov.ru/fizika/presentacii/page=2?class=&count=20
https://pedsovet.su/load/71-6

http://class-fizika.ru/pres.html

https://multiurok.ru/all-files/fizika/

HCpC‘ICHB 060py11013aH1/151, LHCHTpa «Touka pocTa», UCITO0JIL3YyCMOM B

06p330BaT€J'II>HOM mponecce»

No HaumenoBanue KonunuectBo
n/m
1 | Hudposas naGopatopust Ajisl MKOJIbHHUKOB 1

(buonorwust, xumusi, PU3nKa)

I

2 | Hudposas mabopaTopust 11 MIKOIEHUKOB ((pU3MKa)

w
N

[udposas naboparopus sl LIKOILHUKOB
24ZIR780R

[{udposas nabopaTopus o GU3NOIOTHH

HoyTtOyk

KomnbrorepHas MbIlb

~N oo~
RN

Habop mo 3akpersieHuio n3y4aeMbIX TEM 10
MIPEIMETHBIM 00JIACTSIM OCHOBHOT'O O0IIIETO
oOpazoBanus (puzuka)

8 | MHorodyHkuroHaasHoe ycTpoiicTBo (MDY) 1
Pantum M6550NW

9 | MUKpOCKOII 31€KTPOHHBIH 2
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