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11.PABOYAS ITPOTPAMMA T10 YYEBHOMY TIPEJMETY
«®U3NKA» (BA3OBbI YPOBEHD).

11.1. PaGouas mporpamma 1o ydeOHoMmy mnpeametry «®Puszukay (0a30BbIi

ypoBeHb) (mpeaMeTHas o01acTh «EcTecTBEHHO-Hay4dHBIE MpPEaMETh») (danee
COOTBETCTBEHHO — MporpamMma 1o ¢u3nke, U3MKa) BKIIOYACT TOSICHUTEIHHYIO
3aliCKY, COJAepXaHHe OOy4YeHMs, IUTAaHHPYEMbIe pe3yJbTaThl  OCBOCHHUSA
nporpaMMbl Mo (pu3MKe, TeMaTUYeCKOe MIIAaHUPOBaHUE, MPUIIOKEHUE K paboueit
nporpamMme, ompenensoomee Gopmbl yuéra paboueil MporpaMMbl BOCITUTAHHS B
pabodeii mporpaMmMe Mo y4eOHOMY ITpeIMETY.

11.2. TlosicHuTENbHAS 3aIIUCKA.

11.2.1. [Iporpamma no ¢u3MKe HA YPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUs
COCTaBlicHa Ha OCHOBE MOJIOKEHWW W TpeOOBaHUU K pe3ylbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 0O0pa30BaTENbHOW MPOrpPaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM pabouel mporpaMMbl BOCIUTAHUS U KOHLEMIIUN
npenojiaBanus yueoHoro npeamera «duzukay.

11.2.2. Conepxanue nporpaMmbl 1o GU3NKe HAMIPaBICHO HA POPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYalOUIUXCA W OPTaHHU3aIUI0 W3YYCHHUS
¢bu3MKM Ha ACSITENFHOCTHON OCHOBe. B mporpamme mo ¢u3uMke YIUTHIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC OO0
MJIAHUPYEMBIM JTUYHOCTHBIM U METaNpPeIMETHBIM pe3ysibTaTaM OOy4YeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00IIIeT0 00pa30oBaHUsI.

11.2.3. Tlporpamma 1o (u3MKe yCTaHABIMBAET pacIpeaeiicHHe y4eOHOTO
Marepuajia Mo TojgaM oOydeHus (MO KjaccaM), TNpeajiaraeT MPUMEPHYIO
MOCNIEZIOBATEILHOCTh M3YyUYEHUsT TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BHUTHUSA
MPEIMETHOTO COICPKAHUSI U YyUETE BO3PACTHBIX OCOOCHHOCTEH 00yUYaroIXCS.

11.2.4. TIlporpamma mo ¢usmke pa3paboTaHa C [EIbI0 OKa3aHUs
METOINYECKOM TTOMOIIHM YYUTENIO B CO3IaHUU paboueii mporpaMmbl Mo ydeOHOMY

npeaMery.



11.2.5. ®usuka gBASETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTeCTBEHHO-HAYUHBIX
y4eOHBIX MPEAMETOB, MOCKOJIBKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SBJICHUHN, WM3ydyaeMbIX XUMHEH, OWONoruel, acTpoHOMHEW W (U3HUESCKOU
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
NpeloCTaBiIsieT HauOoJiee sICHble O00pa3lbl MNPUMEHEHHs HAyYyHOTO METOoja
MO3HAHUs, TO €CTh CIIOCO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

11.2.6. OngHa W3 TIaBHBIX 3a1a4d (PU3NYECKOTO OOpa30BaHUS B CTPYKTYpe
oOmero o0Opa3oBaHMsI COCTOMT B  (POPMUPOBAHWU  ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH M HHTEpEca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢u3nku Ha YIIyOJIEHHOM YpOBHE IMpEANojaraet OBJaJcHHUE
CJIEIYIONUMUA KOMIIETEHTHOCTSMH, XapaKTePU3YIOMIUMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHHUS,

OLIEHMWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICIOBAHMS,

UHTEPIIPETUPOBATh JAHHBIE W HCIIOJIb30BATh HAYYHBIC NOKA3aTEIbCTBA IS
MOJIyYCHUS BHIBOJIOBY.

11.2.7. llenu uzyyenus GU3UKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
ompeseseHbl B KOHIICMIIMM TpenojaBaHusi ydeOHoro mnpenMera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoir ®enepanuu, peann3yrommx
OCHOBHBIE 00111€00pa30BaTEIbHBIC MPOTPAMMBI.

11.2.8. llenu nzyueHusi GU3UKH:

npuoOpeTeHrne HHTEpeca W CTPEeMJICHHS OOydYalomuxcsi K HaydHOMY
U3YYCHUIO TPUPOABI, Ppa3BUTHE HMX HMHTCINIEKTYalIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJ]e TO3HaHWs U (OPMUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHHSIM;

dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHHUsI OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE TPEACTABICHUN O POAM (U3UKKU NI PA3BUTHS JPYTHX



€CTECTBCHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TMPEACTaBICHUM O  BO3MOXKHBIX  chepax  Oyayuiei
MpoECCUOHATTLHON  NIEATeTLHOCTH, CBS3aHHOW C (PHU3WKOW, TMOATOTOBKA K
JalbHENIIeMy OOyU€HHUIO B 3TOM HaIPaBJICHUU.

JlocTkeHne ATUX IieNield TporpaMMbl M0 (pU3MKe Ha ypOBHE OCHOBHOTO
o0rmiero oOpa3oBaHus 00ecreunBacTCs PEIICHUEM CIICTYIOINX 3a1au:

npuoOpeTeHne 3HaHWMM O  JUCKPETHOM CTPOCHHMM  BEIIECTBAa, O
MEXaHUYECKUX, TETUIOBBIX, AIEKTPUUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHNE YMEHHM OIMCHIBATh U OOBSACHITH (PU3MUECKHE SIBICHHUS C
MCTIOJb30BaHUEM TIOJTYUICHHBIX 3HAHMWIA,

OCBOCHHME METOJIOB  PEIICHHUS MPOCTEHIMX pacdy€THBIX 3a7ad  C
HCIIOJIb30BAaHUEM bu3nUecKux MoOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUECHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHIA HAOJIOIATh MPHUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
nabopaTtopHbie pabOTHI U IKCIEPUMEHTATbHBIEC UCCIECIOBAHMS C HCIOIH30BAaHHUEM
HU3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE NPHUEMOB pabOThl ¢ HHPOpMAIMEN (U3NYECKOTO COJEp)KaHus,
BKJIIOYAas WHOOPMAIMI0O O COBPEMEHHBIX JOCTHKEHUSX (U3UKW, aHalu3 u
KPUTHYECKOE OIICHUBaHWE WH(DOpMAITUH;

3HAKOMCTBO €O cepaMu MpodheCCUOHAIBHON JeATeIbHOCTH, CBSI3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKCHUSX
(bU3UYECKON HAYKH.

11.2.9. Obmiee uncao 4acoB, pEKOMEHIOBAHHBIX JJisi U3y4YeHUs (U3HKU Ha
0a3oBoM ypoBHe, — 238 yacoB: B 7 Kiacce — 68 vacoB (2 waca B Henenmwo), B 8
Kiacce — 68 vacos (2 yaca B Hezemo), B 9 kimacce — 102 yaca (3 yaca B Henedio).

[Ipennaraemeiii B mporpaMmMe o (Gpu3MKe nepeyeHb 1adbopaTopHbIX padoT U
OTIBITOB SIBJIICTCS PEKOMEIOBATEIHHBIM, YUUTEIb JeaeT BHIOOp MPHU MPOBEICHUN
7a0opaTOpHBIX PabOT W OMBITOB C YYETOM HHIWBUAYATBHBIX OCOOEHHOCTEH

oOy4JaroIuxcsi, CUCKa AKCIEPUMEHTANBHBIX 3aJaHui, MpearaeMplx B pamMKax



OCHOBHOT'O IOCYZapCTBEHHOT'0 3K3aMeHa 10 (hU3MKe.

11.3. Coneprxanue oOyueHus B 7/ Kiiacce.

11.3.1. ®usuka u e€ poib B HO3HAHUH OKPYKAIOIIETO MHUPA.

®usuka — Hayka o mpupone. SBmeHuss npuponsl. Ousznyeckue sSBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepenue ¢usnueckux BenuuuH. Puznueckue
npubopsl. [TorpemnocTs n3mepenuit MexayHapoiHas cuctemMa eIuHHII.

Kak ¢usuka wu [apyrue ecTECTBEHHBbIE HAayKd H3y4yalOT MPUPOIY.
EcTecTBEeHHO-HAY4YHBIII METOJ TO3HAHUS: HAOMIOJAEHUE, MOCTAHOBKA HAYyYHOIO
BOINPOCA, BbIIBUKEHUE TUIIOTE3, SIKCIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHHUE
HaboaeMoro siBieHus. Onucanue GU3NUecKux SBJICHUHM ¢ TOMOIIbIO MOJIEIIEH.

11.3.1.1. JIemoHCTpamuu.

MexaHuueckue, TEMIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

®duznyeckre MpuOOpPHl U MPOLEAypa MPSAMBIX M3MEPEHHUI aHaJOrOBBIM U
U (POBBIM TPHUOOPOM.

11.3.1.2. JITaGopatopHbie pabOThI U OMBITHI.

Omnpenenenre NEHb! AeJIEHUs MIKaIbl U3MEPUTEIBHOTO MPHOOopa.

N3mepenue pacCTOsIHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepOB MajbIX TEI.

W3mepenne TeMriepaTypbl IpH TOMOLIM JKHJIKOCTHOTO TEPMOMETpa M
JaTYNKA TEMIIEPATYPHI.

[IpoBeneHne HcCCiIENOBAaHUS II0 IPOBEPKE THIIOTE3BI: JAIBHOCTH IOJNETA
IapyKa, MymEeHHOTO TOPU30HTAIbHO, TEM OOJIbIIE, YeM 0OOJIbIIE BBICOTA MTyCKa.

11.3.2. IlepBoHavanbHBIE CBEJICHUS O CTPOCHUH BEIIECTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbI, HX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEIECTBA.

JIBrkeHne wyactul BemecTtBa. CBA3b CKOPOCTH JBWKEHUS 4YacTUL[ C

TeMriepaTypoii. bpoyHoBckoe aBwkenue, mauddysus. B3zaumoneiicTBue YacTHIl



BEIIECTBA: MIPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUS BEIECTBA: CTPOEHUE T'a30B, KUJIKOCTENW U TBEPABIX
(kpucTaimmyeckux) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

11.3.2.1. JIeMOHCTpaIyH.

HaGnronenre OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HabGnronenue SBJICHUM, OOBACHSIOIINXCSA IPUTSKEHUEM WIIN
OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

11.3.2.2. JITaGopatopHbie pabOThI U OMBITHI.

Or1eHKa quaMeTpa aToMa METOJIOM PSIIOB (C UCIoIb30BaHuEM (poTorpaduii).

OnpIThl IO HAOTIOIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B.

OnpITH IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.

11.3.3. JIBmKeHHE M B3aMMOJICHCTBHE TEIL.

Mexanudeckoe IBHKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKCHUE.
Ckopoctb. CpenHsii CKOpPOCTh IPU HEPABHOMEPHOM JBWKEHUHU. Pacuér mytu n
BPEMEHU JABUKEHHUS.

SBnenne wmHepuuu. 3aKOH MHEpUMU. B3aummoneincTBhe Ten Kak IpUYMHA
M3MEHEHUs CKOpPOCTM JBWXKEHUs Tei. Macca Kak Mepa WHEpPTHOCTU TeJa.
[InotHOoCcTh BemecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHULE
o0BbEMa BelecTBa.

Cuita KaKk XapakTepuCTHUKa B3auMoJercTBus Tell. Cuia ynpyrocTd U 3aKOH
I'yka. U3mepenue cuibl ¢ MOMOUIBI0 AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUIIA
TskecTd. CHila TSDKECTH Ha IpYyrux IutaHerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAPABJIEHHBIX O OJHOW MpsMOoW. PaBHoxeucTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NMOKOs. TPEeHUE B MPUPOJIE U TEXHUKE.

11.3.3.1. JIlemoHCTpamum.

H36J'HOI[6HI/IC MCXaHHNYCCKOI'O ABMXXCHMA TCJIA.



N3mepeHne cKOpOCTH MPSMOJIMHENHOTO JBUKECHUS.

HaOnronenue siBneHust HTHEPIIUU.

HaOnronenne n3aMeHeHust CKOPOCTH MPU B3aUMOJICUCTBUU TEIL.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHune CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

11.3.3.2. JIaGopaTopHbie pabOTHI U OIBITHI.

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUXKEHUS (IIapuKa B KUIKOCTH,
MOJEIIN 3IEKTPUUIECKOTr0 aBTOMOOHUJIS U TaK JaJee).

OnpeneneHue CpeaHEN CKOPOCTH CKOJbXEHUS OpycKa WM I[IapHKa IO0
HAKJIOHHOU TTIOCKOCTH.

OrnpeneneHue MmI0THOCTH TBEPAOTO TENA.

OnpIThl, JEMOHCTPUPYIOUIUE 3aBUCHUMOCTb pacTsDKeHHS (1nedopmariim)
MPY>KUHBI OT MPUIIOKEHHOM CHUITBL.

OMnBbITEI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBXEHHUS OT
BECa TeJa U XapakTepa CONMpPUKACAIOUIUXCS TOBEPXHOCTEM.

11.3.4. JlaBnenue TBEPABIX T, 5KUIAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIICHUS U YBEJIMUEHUS J1aBiieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemrepaTypsl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUIKOCTAMH MU Ta3amu. 3akoH llackansa. ITneBmMatmueckue
MaIllUHbI. 3aBUCUMOCTh JIaBJICHUS >KUAKOCTH OT TUIyOMHBI. ['MapocTaTUdecKuii
napajaokc. Coobmraronuecs: cocysl. [ mapaBInyeckue MeXaHu3MBbl.

Atmocdepa 3emnu u armocdepHoe napineHue. [IpuyuuHbl CyliecTBOBaHUS
Bo3nymiHONW oOonouku 3emud. Ombit Toppuuennu. M3mepenue aTtmocgepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(EpPHOro AaBJIEHUS OT BBICOTHI HaJ YPOBHEM MODSI.
[Tpubops! 17151 M13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBrE )XUAKOCTH U ra3a Ha MOrPyKEHHOE B HUX Tej0. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

11.3.4.1. JIleMoHCTpamyu.

3aBHCHUMOCTH JAAaBJICHUS T'a3a OT TCMIICPATYPBhI.



[lepenaya gaBiaeHUs ) KUIKOCTBIO U Ta30M.

Coolmiaromuecs: COCyabl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nercTBust aTMOC(hEepHOTO TaBICHHUS.

3aBUCHUMOCTH BBITAIKMBAIONICH CHIIBI OT 00BbEMA MOTPYKEHHOW YaCTH Teja
Y TJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcoBue naBaHus TE: MJIABAHUE WIIW MOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOUIIEHHS TJIOTHOCTEN TEJa U KUJKOCTH.

11.3.4.2. JIaGopaTopHbIe paOOTHI U OIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B
KUJKOCTh YaCTH TEJA.

OnpeneneHue  BBITAJKUBAIOIMIEW  CHJIBI,  JICUCTBYIOIIEW HaA  TEIO,
MOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKABAIOIIEH CUIIbL, ICHCTBYIOIIECH HA TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.

OnbITel, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHJIBL,
JICUCTBYIOIIEH Ha TENO B KUJKOCTH, OT 00bEMA MOTPYKEHHON B KHUIAKOCTh YaCTU
T€JIa ¥ OT IJIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U OTIPEICIICHUE
€€ rpy30H0bEMHOCTH.

11.3.5. PaboTa 1 MOIITHOCT. DHEPTHUS.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAas IIOCKOCTh. [IpaBuio
paBHOBecus pblyara. llpuMeHeHHe mpaBwia paBHOBECHS phluara K OJIOKY.
«3010T0€ TpaBWIO» MexaHuKd. KoadduimeHt mone3Horo aeHcTBUs (anee —
KIIJT) mpoctbix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHerhueckas M NOTEHIMAIbHAs DSHEPTUA.

[IpeBpaiiienrie OAHOTO BUAa MEXAHUYECKON SHEPTUU B APYroil. 3aKOH COXpaHEHHUS



DHEPIrUu B MEXAHHUKE.

11.3.5.1. J/IemoHcTparumu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

11.3.5.2. JlaGopaTopHbie pabOTHI U OTIBITHI.

Omnpenenenue pabOThI CUIIBI TPEHUS MIPU PABHOMEPHOM JIBIXKEHHH TeJla T
TOPU30HTATBHON TOBEPXHOCTH.

HccenenoBanre ycioBAM paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.

N3yyeHue 3aK0Ha COXpaHEHHUsI MEXaHUYECKOM IHEPTUU.

11.4. Coneprxanue oOy4eHus B 8 Kiacce.

11.4.1. TennoBsi€ SABJICHHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BemecTBa. Macca M pasmMepsl aTOMOB M MOJIEKYJ. OIBITHI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mopgenu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBONCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmaumBaHKe U KalmWUISIPHBIE sIBJICHUS. TeroBoe paclIupeHne U CHKaTHeE.

Temneparypa. CBs3b TeMmmepaTrypbl CO CKOPOCTBIO TEIUIOBOIO JIBHIKEHHUSI
yacTull. BuyTtpeHHsst sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Terionepeaaya u COBEpUICHUE paboTHI. Buasl TeIUIoNepeaaun:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudecTBo TermoTel. YaenbHast TEIUIOEMKOCTh BEIECTBA. TermToo0MeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TersoBoro OanaHca. [lmaBiaenue w
OTBEpPJICBAHME KPUCTAJUIMUYECKUX BELIECTB. YJIeJbHAs TEIUIOTa IUIABJICHUS.
[TapoobOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YnenbHas Temsora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(EpPHOTro
JABJICHHUSL.

BrnaxHocTh BO31yXa.



DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpunuuner pabotsl TernoBbix nasurareneil KIIJ[ TemmoBoro nsurarens.
TennoBple ABUTATENN U 3aIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTHH B TEIUIOBBIX MPOLIECCaX.

11.4.1.1. JIleMOHCTpaIHH.

Hab6mronenne OpoyHOBCKOTO JIBH>KECHHSI.

Hab6mronenue nuddysun.

HabGnronenue siBaeHUi cMaulBaHUs U KAMWUISIPHBIX SIBJICHUM.

HabGnrogenue TemioBoro paciupeHus Tedl.

W3meHeHue naBieHus rasa Npu U3MEHEHHH OO0bEMa M HArpeBaHUM WM
OXJIXKJCHUH.

[IpaBuna n3aMepeHus TeMIepaTypsl.

Bunape! Tenmonepenayn.

OxJta)xieHUe pU COBEPILIEHUH padOTBHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMU CHUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

Habmronenue kuneHus.

HabmroieHue nocTossHCTBa TeMIEPATyphl MPU TUIaBJICHUH.

Mopenu TEeIIOBEIX JIBUTATEIICH.

11.4.1.2. JlaGopaTopHbie pabOTHI U OTIBITHI.

OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OneITHI IO BRIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM MJIM caxapa.

OnbITel 10 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, KXUAKOCTEH U
TBEPABIX TEII.

Onpenenenue AaBiaeHUs BO3yXa B Oa/UIOHE MINPHULIA.

OnbITel, JEMOHCTPHUPYIOIIME 3aBUCHMOCTh JaBJIEHUA BO3dyXa OT €ro
00BbEMa 1 HarpeBaHUS WM OXJIAXKICHUS.

[IpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH B

TEPMOMETPUUECKON TPYOKE OT TEMIIEpPaTypHI.



HaGmiogenne wu3MeHeHHMs] BHYTPEHHEW DSHEpPruM Tella B pe3yibTaTe
Terionepeaayn u paboThl BHEIIHUX CHJL.

HccnenoBanue SBICHUS TEIUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW U
ropsi4eu BOJBI.

OmnpeneneHre KOJIWYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM MpH TETIO0OMEHE
C HAarpeThIM METAJUIMYECKUM LIMJIMHIPOM.

OnpeneneHue yieapHON TEIUIOEMKOCTH BEILIECTBA.

HccenenoBanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Ornpenenenue yAenbHON TEMIOTHI IJIABJICHHUS JIbJA.

11.4.2. DnexTpuuecKre U MarHUTHBIC SIBJICHUSI.

OnekTtpuzauus Ten. J[Ba poma 3IEKTpUUECKUX 3apsloB. B3ammojelicTBue
3apspKeHHBIX  Ted. 3akoH KyioHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSHHS MEX]Y TEJIaMH).

Onektpuueckoe nosie. Hanpsox€HHOCTh anekTpuyeckoro nois. IIpunnumn
CYTIEPIIO3UIINU YTICKTPUUECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu smeKTprdecKux 3apsaoB. DIIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsi.
Crpoenue aroma. IIpOoBOIHMKM W  JUPJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYHIECTBOBAHUS DSJIEKTPUUYECKOrO TOKA.
MCTOYHUKM TOCTOSTHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna TOKa.  DJIEKTPUYECKOE  HAIpPSKEHHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEJIBHOE CONPOTUBIIEHHE BENIECTBA. 3aKOH OMma
s ydactka uenu. llocnemoBarenbHOoe W mapajuleNbHOE — COSAUHEHHE
MIPOBOJHUKOB.

PaGota ®w MOIIHOCTH dJEKTpUYECKOTOo TOKa. 3akoH Jlxoyns—Jlenna.
DJeKTpuUYecKre 1eNH U MOTPpeOUTeNn eKTpuUecKoi sHeprun B ObiTy. KopoTkoe

3aMBbIKaHHUC.



[TocTosiHHBIE MAarHuThlI. BSaHMOHCﬁCTBHe ITOCTOAHHBIX MardmToOB.

MaruauTtHoe 110J1Ie. MaruuTHoe 10jie 3eMJIM 1 €r0 3HaYCHHE JJI 2KU3HU Ha 3emire.

OnbIT

Opcrena. MarautHoe moJie 3JIEKTPUYECKOro Toka. IIpumeHeHue

QJICKTPOMArHuTOB B TCXHUKC. I[CﬁCTBH@ MAardvTHOI'O I10JIs1 Ha ITPOBOJHUK C TOKOM.

SHCKTpO,ZIBI/II“aTeJH) IIOCTOSIHHOTO ToKa. Mcrnonb3oBaHue SHGKTPOHBHFaTGHGﬁ B

TCXHUYCCKHUX YCTPOﬁCTBaX N Ha TPAHCIIOPTC.

OmneiTel @apanes. SABneHue aneKkTpoMarauTHON nHAYKIuK. [Ipasuiio Jlenua.

DIIeKTpOreHepaTop. Cnoco0b1 MOJTYYCHHUS AIEKTPUUYECKOU SHEPIUH.

DIEKTPOCTAHITMHN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

11.4.2.1. JIeMOHCTpaIIHH.

DneKkTpu3anus Tel.

JIBa poaa 3JIEKTpUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpOMCTBO M AEHCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATHYECKAsE MHAYKIHS.

3aKOH COXPAHEHHUS MNEKTPUUECKUX 3aPSAI0B.

[IpOBOAHUKH U AUDIICKTPUKH.

MopaennpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJKOCTH.

["a30BbIii pa3psia.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

N3mMepenue 3JeKTPUYECKOTO HANIPSYKEHUS BOJIbTMETPOM.

Peocrar n MmarasuH COIpOTUBIIEHUN.

B3anMopelicTBrEe NOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3ICICHUS TTOJIOCOB MAarHUTA.
MopaennpoBaHUE MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.



JleficTBHE€ MarHUTHOTO TOJIsE Ha TPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENh OCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON WHAYKIIHH.

OmneiTel @apagnes.

3aBUCUMOCTh HaIpaBJCHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHHA €ro
BO3HUKHOBEHHUSI.

DJeKTporeHepaTop MOCTOSTHHOTO TOKA.

11.4.2.2. JlaGopaTopHblie pabOTHI U OTIBITHI.

OnbiTel 1O HAOMIOACHUIO DIEKTPU3AUMU TeNl HMHAYKUUWEH U Tpu
CONPUKOCHOBEHHH.

HccnenoBanue JEHCTBUS DJIEKTPUYECKOrO IOJII HA MPOBOJHUKH U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSHHOTO TOKaA.

W3mepenne u perympoBaHue CUJIBI TOKA.

W3mepenue u peryimupoBaHie HaMPsHKSHUS.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HUIYLIErO 4Yepe3 Pe3UucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS Ha PE3UCTOpE.

OmnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUUYECKOTO COTPOTUBIICHUS
MPOBOHMKA OT €TO0 JIJTMHBI, TIIOIA N MOMEPEYHOTO CEUSHHS M MaTepHara.

[IpoBepka mpaBuia CIOXKEHHS HANpPSOKEHUH TIPH  MOCIEAO0BATEIHLHOM
COETMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia mJis CUJIBI TOKAa MPU TAPAICIHHOM COCAMHEHHUH
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

Omnpenenenre MOITHOCTH ANEKTPUIECKOTO TOKA, BBIASISIEMON Ha PE3UCTOpE.

HccnenoBaHue 3aBUCHUMOCTH CHIJIBI TOKa, HAYIIETO Yepe3 JamIovKy, OT
HANPSKECHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBarens.

HCCJ’IGI{OBaHI/Ie MardmMTHOI'O BSaHMOHeﬁCTBHH IIOCTOAHHBIX MAaIrHUTOB.



N3y4yeHne MarHuTHOTO MOJIsi MOCTOSIHHBIX MAarHUTOB MPU UX O0BEAUHEHUH U
pa3ielICHUH.

HccenenoBanne NeMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnpITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI B3AMMOJICHCTBHS KaTYyILIKH
C TOKOM Y MAarHMUTa OT CHJIbI TOKA Y HAIIPaBJICHUS TOKA B KaTyLIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u usydeHue padoThl FIEKTPOABUTATEIS.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OneITBl 1O HCCAEAOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOM HHIYKLHHU:
UCCIIEOBAaHNE N3MEHEHUI 3HAUCHUS U HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

11.5. Conepsxanue o0yuyenus B 9 kiacce.

11.5.1. MexaHu4ecKue sSBJICHHUS.

Mexannueckoe nBwkeHME. MarepuanbHas Touka. (Cucrema otcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHHUsS. PaBHOMEpHOE MPAMOJIMHEWHOE
nBwxeHue. HepaBHoMepHOE npsMONMHENHOE IBHKeHUE. CpelnHsas 1 MTHOBEHHAs
CKOpOCTb TeJjla IIPY HEPAaBHOMEPHOM JIBUIKCHUHU.

VYckopenue. PaBHOyckopeHHOE TMpsiMoiiiHENHOe BrkeHue. CB0OOOJHOE
nanenue. OnwiTel ["anuies.

PaBHOMepHOE NBH)KEHHE TO OKpYXHOCTHU. Ilepron u yactora oOpanieHus.
JIuHeitHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

IlepBeii 3akoH Hprorona. Bropor 3akoH Hsrorona. Tpernii 3akoH
Herorona. [IpuHImn cynepno3suunu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbXKEHUS,
CUJIa TPEHUS MTOKOs, IPYTHUe BUABI TPEHHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOI'O TATOTEHHUS. YCKOpeHUE CBOOOIAHOTO
nanenus. JIBmwxkenune muiaHer BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue maTepraibHON TOYKH. AOCOMOTHO TBEpIOE Teno. PaBHOBecHe

TBEPJIOTO TEJIa C 3aKPEIJIEHHOW OChIO BpamieHust. MomMeHT cuiibl. LleHTp TskecTH.



Nmnynec tena. I3MeHenue umnyibca. MIMIynbc cuiibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTMBHOE JBUKEHUE.

Mexannyeckasi paboTta M MOIIHOCTh. PaboTa cum TsxKecTH, YIPYrocT,
Tperusi. CBsi3b dHepruu u padoThl. [loTeHnManpHas sHEprus Tena, MOJHATOTO Haj
NOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEPIrusl CKAaTOM NMpyKkuHbl. Knunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUHU.

11.5.1.1. JIemoHCTpanuu.

Habnrogenne MeXaHM4eCKOIo JBHXKEHHsI Telda OTHOCHTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHEHHME IIyTe W TPACKTOPUW MABWIKEHUS OJHOTO M TOTO JKE€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUKEHUSL.

HccenenoBanne Npu3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHUS Tela 10 OKPYKHOCTH.

HabmoieHue MexaHM4eCKHUX SIBJICHUN, MPOUCXOMAAIIUX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBMDKEHMH OTHOCHUTEJIBHO
KaOuHeTa PU3UKH.

3aBUCUMOCTb YCKOPEHMS Te€Jla OT MAacChl Tela M JACMCTBYIOIIEW Ha HErO
CHJIBI.

Hab6nronenue paBeHCTBA CUIT IPU B3aUMOJICHCTBUM TEJL.

M3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUU.

Ilepenaua uMirysibca Ipu B3aUMOJACHCTBUU TEJL.

[IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre UMITyJIbCa PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHue UMITyJIbca TP a0COIIOTHO YIPYTOM B3aUMOEHCTBUU.

Habmoienue peakTHBHOTO ABMXKECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOTHOM IMaJICHHUH.

CoxpaHeHrue MEXaHUYECKOW PHEPIuu MpHu ABWKCHUHU Tejla MOoJ JeUCTBHEM



IPYKUHBI.

11.5.1.2. JlaGopaTopHbie pabOTHI U OTIBITHI.

KoHcTpynpoBanue Tpakra i pa3sroHa W JajJbHEWIIEro pPaBHOMEPHOIO
JBYKEHUS IIAPUKA VI TEJIEKKU.

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHHMSI OpyCKa WM JIBHDKCHHS
[IapyvKa MO0 HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOPEHHsI Tejla NpPH PABHOYCKOPEHHOM JBHKEHUU IIO
HAaKJIOHHOW INIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JIBMYKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMoTE3bl: €CIAM MpPU PABHOYCKOPEHHOM JABI)KEHUU 0e3
HAa4yaJIbHOW CKOpPOCTH IIyTH OTHOCATCA KaK psii  HEYETHBIX YMCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH CUJIbI  TPEHUS CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUSI.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS TIPU PAaBHOMEPHOM JBHKEHHUM Teja 10
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  yOPYrOCTH TpU  MOABEME TIpy3a C
MCIOJIb30BaHNEM HEMOABUKHOIO U MOJIBUKHOTO OJIOKOB.

N3y4yeHue 3aK0HAa COXPaHEHUs SHEPTHH.

11.5.2. Mexanudeckue KojieOaHUsI U BOJIHBI.

KonebarensHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJEOAHUM:
[epuoj, 4YacToTa, aMIUIMTyAa. MareMaTH4ecKuii W TMpPYKUHHBIA MAasTHUKH.
[IpeBparieHue 3Heprun Npu KoJaeOaTeIbHOM JBUKEHUU.

3aryxaromue — konebanus.  BbpiHyxaeHHble — kojeOanus.  Pe3onaHc.
Mexannueckre BodHBL. (CBOHCTBA MEXaHHYECKHMX BOJIH. [IpomosibHbBIE U

MONIEpEYHbIE  BOJHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacupOCTPaHEHHS.



MexaHudeckue BOIHBI B TBEPIOM TeJle, CEHICMUYECKUE BOJIHBI.

3Byk. I'pomMkocTh 3Byka U BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIbTPa3BYK.

11.5.2.1. JIemoHcTparumu.

HaOmronenue koneOaHuii Ten MOA JEMCTBHEM CHIIBI TSXKECTH W CHJIBI
YIPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJEOaHUl U pe30HaHCcA.

PacnipocTpaneHne npo10abHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).

Habiro1eHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

AKYCTUYECKHUI pE30HAHC.

11.5.2.2. JITaGopatopHbie pabOThI U OMBITHI.

Onpenenenue 4acToThl U epruoa KoJieOaHUH MaTEMaTUYECKOr0 MasTHHUKA.

OnpeneneHue 4acToThl U EpUoaa KoJieOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanre 3aBUCUMOCTH TEpUOJia KOJIeOaHUN MOJABEIICHHOTO K HUTHU
rpy3a OT JJIMHbI HUTH.

HccnenoBaHue 3aBUCHMOCTH Tepuojia KojieOaHWH MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MepHoJia KojeOaHuW Tpy3a, MOABEHICHHOIO K
HUTH, OT MACChl Ipy3a.

OnbITel,  JAEMOHCTPUPYIOLIME  3aBUCUMOCTh  NepuoAa  KojeOaHui
MIPY’KUHHOTO MasATHUKA OT MACCHI TPy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne ycKopeHusi CBOOOIHOTO MaCHUSI.

11.5.3. DAEKTPOMArHUTHOE TOJI€ U AJIEKTPOMATHUTHBIC BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  JJEKTPOMAarHuTHele  BOJHBL.  CBoiCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3U.

OnexTpomarHuTHas npupoga csera. CkopocTe cBera. BosiHOBBIE cBOWCTBa

CBCTa.



11.5.3.1. JIemoHCTpauu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.

BostHOBBIE CBOMCTBA CBETA.

11.5.3.2. JlaGopaTopHbie pabOThI U OTIBITHI.

W3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWJIBLHOTO
tenedoHa.

11.5.4. CBeToBbIC SIBJICHUS.

JlyueBass  mogmens  cBeta.  Mcrounmku — cBera.  IIpsAmosmHenHOE
pacrnpoctpaHenue cBera. 3atMenusi Connia u JIyael. Otpaxkenue ceta. [lnockoe
3€pKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHUs cBeTa. [loHOE BHyTpeHHEe
OTpa)KEHHE CBeTa. VCMNoiap30BaHUME TIOJHOTO BHYTPEHHEIO OTPAXXEHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xopx mywedr B JumH3e. OnrTuueckas cucteMa QoToanmnapara,
MUKpPOCKOIIa M Teneckona. ['71a3 kak onTuyeckas cuctema. bin3opykocTs U
JAIbHO30PKOCTb.

Paznoxenue Oenoro csera B crnektp. Omnbitel Hpiorona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBera.

11.5.4.1. JIleMoHCTpaL1Hu.

[IpssmonuHEeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUM B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cBera.

Ontuyeckui CBETOBO/I.

Xop nydeil B coOmparonieit JIMH3e.

Xox nyder B pacCEeMBArONIEH JIMH3E.

[Tomryuenue n300pakeHU ¢ TOMOIIBIO JIUH3.

[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTA.

Mopenb riasa.



Pa3noxeHue 6e10ro cBeTa B CIEKTP.

[Tomyuenue 6e10ro cBeTa NpH CI0KEHUHU CBETA PA3HBIX LIBETOB.

11.5.4.2. JlaGopatopHbie pabOTHI U OTIBITHI.

HccenenoBanne 3aBUCMMOCTH yIUIA OTPAXXEHUsT CBETOBOIO Jiydya OT yIJIa
naJcHUS.

N3ydeHne xapakTepUCTUK N300pakeHUs ITPEIMETa B IUIOCKOM 3€pKaIe.

HccenenoBanne 3aBUCHMOCTH yTila MPEIOMIIEHUS CBETOBOIO JIyya OT yIJIa
TaJICHAS HA TPAHUIIE «BO3LyX—CTEKIIO».

[Toy4yenmne n300pakeHUH ¢ TOMOIILI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenrne (OKYCHOTO pPacCTOSHUS M ONTHYECKON CHJIBI COOMparolei
JIMH3BI.

OmnBITHI 110 Pa3yIoKEHUIO OEJIOro CBETa B CIIEKTP.

OnpITel MO BOCHPHUATHIO I[BETa NPEIMETOB NpPU KX HAOIIOJEHUU 4epes
L[BETOBbIE (DUIIBTPHI.

11.5.5. KBaHTOBbIC SIBJICHUS.

OmnsiTel Pesepdopna u manerapHas mozenb atoMa. Mogenb atoma bopa.
Hcnyckanue 1 noriyomeHue ceeta atoMoM. KBaHTsl. JIMHeyaTbie CEKTPHI.

PagnoaktuBHoCTh. Anbda-, 6eTa- 1 raMma-usnydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro sapa. HWM3zoromsl. PaamoaxTrnBHBIE
npeBpaienus. llepuon nmomypacnanga aTOMHBIX sIep.

AnepHble peakuuy. 3aKOHbI COXPAHEHMs 3apsAI0BOTO M MAacCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX snep. CBsi3p Macchl M 3Hepruu. Peakumu cuHTe3a U
nenenus saep. Mcrounnku 3aeprun ConHLa U 3BE3 1.

Snepnas sHepreTuka. [leWcTBUS paguOaKTHBHBIX M3JIyYECHHM Ha >KUBBIE
OpTaHU3MBI.

11.5.5.1. JIemoHCTpamumu.

CreKTpbl U3ITy4YEHHUsI U MTOTJIONIEHUS.

CrieKkTpbl pa3aIMYHbIX Fa30B.

CnekTp Bogopo/a.



HaGmronenue tpekoB B kamepe Busbcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

11.5.5.2. JlaGopaTopHbie pabOThI U OTIBITHI.

Habiro/1eHue CIIOMIHBIX U JINHEHYAThIX CIEKTPOB U3JIyYEHUS.

HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTUILIBI 110 TOPMO3HOMY IIYTH
(mo ¢otorpadusam).

N3mepenne paguoakTUBHOTO (poHa.

11.5.6. IloBTOpHUTETHHO-0000IAOLTNIT MOTYJIb.

[ToBTOpHUTENBEHO-000011aI0IIMI MOTYJIb IPEIHA3HAYEH JJIs1 CUCTEMATU3AlUN
U o0O0OWEeHUsT MPEeAMETHOIO  COJEp)KaHUs W ONbITa  JEATENbHOCTH,
NpPUOOPETEHHOTO MPU U3YYEHUU BCEro Kypca (PU3MKH, a TAaKXKe JUJIsl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO0 (u3uke mid 0oO0ydarommxcs,
BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipu “3yyeHUr TaHHOTO MOIYJISI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHO-Hay4YHasl T'PaMOTHOCTb. OCBOCHHE HAy4HBIX METOJOB HMCCIIEIOBaHUS
ABJICHUM TPUPOAbl M TEXHUKH, OBJIAJICHUE YMEHHSIMHU OOBICHATH (PU3MUECKHE
ABJICHMS, TIPUMEHSA TOJIyYCHHbIE 3HAaHWs, pellaTh 3aJadyd, B TOM YHUCIE
KA4ECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO NEATEIbHOCTHBIA XapaKTEP JaHHOIO MOAYJS PEaM3yeTcCs
3a cu€T TOro, uro OOydarlluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
npeaiaraeTcs:

Ha OCHOBE IIOJIYyYCHHBIX 3HAHUM paCIO3HABaTh M HAy4YHO OOBACHATH
(bu3nyeckue SBIECHUS B OKPYKAIOIIEH MPUpPOJie U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIIENOBAaHUS (PU3UUYECKUX SIBICHUN, B TOM
YHCIIe ISl IPOBEPKH TMITOTE3 U MOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;

0OBACHATH HAayYYHBIC OCHOBBI HanOosee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX



TEXHOJIOTHM, HapUMep, MPAKTUYECKOT0 MCIOIb30BAHMS PA3IUUYHBIX UCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA IMPEBPAIIEHUS U COXPAHEHHS BCEX M3BECTHHIX BUOB
SHEPTHUH.

Kaxmgas u3 TeM JaHHOTO MOAYNS BKJIIOYAET AKCIEPUMEHTaIbHOE
uccienoBanue 0000Iaonero xapakrepa. Moayiab 3aBeplIacTcsi MPOBEICHUEM
JUArHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIEr0 00pa3oBaHUsl.

11.6. Ilnanupyemblie pe3ynbTaTbl ocBOeHUs (pu3mku (6a30BBIA ypOBEHB) Ha
YpOBHE OCHOBHOTO 00I1Ier0 00pa30BaHUsl.

11.6.1. M3yuenue Pu3MKU HA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHHS
HampaBJICHO Ha JOCTHXKEHUE JMYHOCTHBIX, METANpEeIMETHBIX M MPEIMETHBIX
o0Opa30BaTeNbHBIX PE3YIIbTATOB.

11.6.2. B pesynbTate u3ydeHUss (UMK HA YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus y oOyuaronierocss OyayT cOpMUPOBAHBI CIEAYIOIINE JTUYHOCTHBIC
pe3yNbTaThl B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHHUS:

IPOsIBJIEHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
(bu3NYEeCKON HAYKH;

LEHHOCTHOE OTHOUICHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) TPaKIAHCKOTO ¥ TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

TOTOBHOCThH K aKTUBHOMY YYacTHIO B OOCYXJICHUU OOIIEeCTBEHHO-3HAUNMBIX
U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuKy;

OCO3HAaHUE BAXKHOCTH MOPAJIbHO-ITHUECKUX TPUHIMUIIOB B JEATEIbHOCTU
YYEHOT0;

3) ACTETUYECKOTO BOCITUTAHUS:

BOCTIPUATHE ICTETUYECKUX KadecTB (pu3Mueckod Hayku: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) LIEHHOCTH HAYYHOTO MTO3HAHUSL:

OCO3HaHUE LEHHOCTH (U3MUECKONM HAyKM KaK MOIIHOTO HMHCTPYMEHTa



[IO3HAHUS MHUpPA, OCHOBBI PA3BUTHs TEXHOJIOTHH, Ba)KHEHIIEH COCTaBIIOIICH
KYJbTYpBHI;

pa3BUTHE HAYYHOU JFOOO3HATEIBHOCTH, MHTEpEca K MCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) popMupoBaHus KyJIbTypBI 370POBBSI H IMOIIHOHATIBHOTO OJIATOTIOTYYHSI:

OCO3HaHUE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH NpaBWi 0E€30IaCHOrO IMOBEACHUS Ha
TPaHCIIOPTE, HAa JOpOrax, C JJIEKTPUYECKUM M TEIUIOBBIM OOOpYAOBaHUEM B
JOMAIIIHUX YCIIOBUAX;

c()OPMUPOBAHHOCTh HaBbIKa pe(diaekcuu, NpU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ IIpaBa y APyroro 4yejaoBeKa;

6) TpyZI0BOTO BOCITUTAHHSL:

7) aKTHBHOE y4YacTHE B PEIICHUH IMPAKTHYECKUX 3a/1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpPraHM3allMd, HACEJIIEHHOIO IyHKTa, pPOAHOrO  Kpas)
TEXHOJIOTHYECKOW M COLMAJIBbHON HANpaBICHHOCTH, TPEOYIOIIHUX B TOM YHUCIE U
(bu3znuecKux 3HaHUI;

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO Tpo(eccuil, CBI3aHHBIX C PU3UKOM;

8) 9KOJIOTUYECKOTO BOCITUTAHMUSL:

OpUEHTalMsd Ha MpPUMEHEHHE (DU3NYECKUX 3HAHUM NJIsl pelleHus 3aj1ady B
0o0JlaCTH  OKpy)Karoumled cpeapl, IUIAaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOYKHBIX IMOCIIEICTBUN 111 OKPYKAIOILIEH CPEIbl;

OCO3HaHUE TJI00AJBPHOTO XapakTepa SKOJIOIMYECKHX MpoOsieM M myTell ux
peuIeHus;

9) amanTanuM K W3MEHSIONIMMCS YCJIOBUSM COIHAIBLHOW W TPUPOIHOM

Cpeabl:

NOTPEOHOCTh BO B3aUMOJEHCTBUU TPU BBINOJHEHUU MCCIEIOBAHUNA M
MPOEKTOB (PM3UUYECKOI HAMIPABICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUAM JPYTHUX;

NOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO

ACATCIBbHOCTD,



noTpeOHOCT, B (POPMUPOBAHMM HOBBIX 3HAHWM, B TOM  4YHUCIHE
(bopMyIUPOBATh UICH, TTIOHSATHUS, TUIIOTE3bI O PU3NMIECKUX 0OBEKTaX U SIBJIICHUSIX;

OCO3HaHHWE Je(UIMTOB COOCTBEHHBIX 3HAHWA W KOMIIETEHTHOCTEH B
o0nactu HU3HKY;

IJIAaHUPOBAHME CBOETO PAa3BUTUS B MPUOOPETEHUH HOBBIX (HUIUUECKUX
3HaHUM;

CTPEMJICHHE aHAJTU3UPOBATh U BBIABJISTH B3AMMOCBSI3H MPUPOIBI, 00IIECTBA
¥ DKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;

OLICHKA CBOUX JEWCTBUU C YYETOM BIIMSHUS Ha OKPYKAIOWIYIO CpeExdy,
BO3MOYHBIX TJI00QIBHBIX MOCIEACTBUH.

11.6.3. B pesynbTate u3ydeHuss (UMK HAa YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBanusi y oOydaromierocs OyayT cQpOpMHUpPOBaHBI MeETalpeAMETHBIC
PE3yNbTaThl, BKIFOYAIOIINE TT03HABATEIbLHBIC YHUBEPCATBHBIC YUeOHBIC TCHCTBHS,
KOMMYHUKATHUBHBIC ~ yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHBIC YICOHBIE TCHCTBUS.

11.6.3.1. OsnnaneHue YHHUBEPCAIbHBIMU YYEOHBIMU TO3HABATEIHLHBIMU
JNEUCTBUSIMU:

1) 6a30BbI€ TOTUYECKHUE ICHCTBUS:

BBISIBIIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKHM OOBEKTOB
(stBIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS JIJIs
000011IeHNs U CPAaBHEHUS,

BBISIBIIITH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B pacCMaTpUBAeMbIX (paKTax,
JTAHHBIX U HAOJIFOICHHUSIX, OTHOCSIINUXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIIATh TPUYWHHO-CIICJICTBEHHBIC CBS3M TPU HW3YYCHUH (DU3UICCKUX
SIBJICHHMA WM TIPOIIECCOB, TPOBOJUTH BBIBOABI C HCITONB30BAHUEM JICTyKTUBHBIX M
WHIYKTUBHBIX  YMO3AaKJIIOYCHWH, BBIIIBUTATh THUMOTE3bI O  B3aUMOCBS3SX
(hU3NYSCKUX BEITUYMH;

CaMOCTOSATENILHO BBIOMPATH CIIOCO0 perieHus: yaeOHoN (HU3n4ecKoil 3amadu



(cpaBHEHHE HECKOJBKHUX BapHUaHTOB pEIICHHS, BHIOOp HambOosee MOAXOJAIIETO C
Y4ETOM CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTEPHUEB).

2) 6a30BbIC HCCIIEIOBATEIbCKHE JICHCTBHS:

WCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEIHCKAN HMHCTPYMEHT ITO3HAHMUS;

IIPOBOJMUTH MO0 CaMOCTOSITEIHHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(bu3HUYECKU IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3NICCKOTO SIBICHUS;

OIICHWBAaTh Ha MPUMEHHMOCTL MW  JOCTOBEPHOCTh  HH(OPMAIIHIO,
MOJIyYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIN SKCIIEPUMEHTA;

CaMOCTOATENLHO (HOPMYTUPOBaTh OOOOIICHHSI M BBIBOJABI IO PE3YJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNS,

IPOTHO3MPOBATh  BO3MOXKHOE  JIalibHEHIIee  pa3BUTHE  (PU3UYECKHUX
MPOIIECCOB, a TaK)Ke BBIABUTATH MPEANONIOKCHHSI 00 WX Pa3BUTHH B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

3) pabora ¢ uHpopMaIueii:

INPUMEHSATh Pa3IUYHbIC METOIbI, HHCTPYMEHTBI M 3alpOChl MPH IOUCKE H
otr6ope nHPOPMAITUU WIH JAHHBIX C YIETOM MPEAJIOKEHHON YIeOHOW PU3NICCKON
3314w,

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HHQPOPMAITUIO
pa3IMYHBIX BUIOB U (hOPM IPEICTABICHMS,

CaMOCTOSITCJIbHO ~ BBIOMpATh  ONTHUMANbHYI0  (GOpMYy  IPEACTaBICHUS
WHPOPMAIlMM W WUTFOCTPUPOBATH pellacMble 3aJauyd HECIOXHBIMU CXEMaMH,
JauarpaMMaMu, UHOM Tpadukoil 1 UX KOMOWHAIUSIMU.

11.6.3.2. OBnaneHue yHUBEPCAIbHBIMU YYEOHBIMH KOMMYHUKATUBHBIMU
JIEUCTBUSMU:

1) oOimenue:

B XO0Jl¢ OO0CYyXJeHUs ydyeOHOTO MaTepuayia, pe3yJlbTaTOB JIAOOPATOPHBIX
paboOT W MPOEKTOB 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI |
BBICKA3bIBAaTh HJCH, HAICJICHHBIC Ha pEIICHUE 33Jaud | TOJJICPKaHHC

Oaro»keyIaTeIbHOCTH OOIIEHNS;



COIOCTABIISATh CBOM CYXKJIEHUS C CY>KICHUSIMU JPYTUX YYACTHUKOB JUaiora,
OOHapyXUBaTh Pa3IU4Me U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOIMYHO TPEACTABIATH PE3YJbTAThl BBHITOJIHEHHOTO (PU3UYECKOTO OIBITA
(aKCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

2) COBMECTHAs JACATEIBHOCTD (COTPYAHUYECTBO):

MOHUMATh W WCIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYATHHOM
paboTHI TIPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

IPUHUMATD LIETTH COBMECTHOM JESATEIILHOCTH, OPTaHU30BbIBATh ACHCTBHS IO
e€ JOCTIKEHHUIO: pachpellesisiTh poJid, OOCYX IaTh IMPOILECChl U PEe3yIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX UEJIOBEK;

BBHITIOJIHATh CBOIO 4acTh palOThHI, JOCTUTasi KaueCTBEHHOTO pe3yjbTaTa Io
CBOEMY HAIIPaBJICHUIO U KOOPIAMHHPYS CBOM ACHCTBHS C APYTMMHU YJICHAMHU
KOMaH/IbI,

OLICHMBAaTh KA4e€CTBO CBOEro BKJaJa B OOLIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUSI.

11.6.3.3. OBnageHue yHUBEPCAIbHBIMU Y4YEOHBIMU PETYJISTUBHBIMU
JNEUCTBUSIMH:

1) camoopraHu3anys:

BBISIBIIATH MPOOJIEMBI B )KU3HCHHBIX M YICOHBIX CUTYAIUAX, TPEOYIOMHX TSI
perieHus: GU3NIEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IMYHBIX  TOJAXO0JAaX MPUHATHS  PEIICHHM
(MHAMBUAYATBHOE, PUHATHAE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN TPYMIOi);

CaMOCTOSITENTFHO COCTABIIATH JITOPUTM peIIeHHUs (PU3MUECKON 3aadd WU
IUIaHa HWCCJIEOBaHUS C YYE€TOM HMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh MpeiaracMble BAPHAHTHI PEIICHMIA;

MIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

2) CaMOKOHTPOJIb:

JIlaBaTh OLICHKY CUTYallMd U NIPearaTh IJIaH €€ U3MECHECHUS,



OOBSCHATH  MPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHs])  PE3yJIbTaToOB
JesITeIbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JESTEIbHOCTh (B TOM YHUCJIE€ B XOJ BBINOJHEHUS
(GU3MYECKOTO HCCIENOBAaHUS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHMBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM.

3) SMOIMOHAILHBIN UHTEIUICKT:

CTaBUTbH CEOsI HA MECTO APYroro 4eJOBEKa B XOJI€ CIOpa WIH JUCKYCCUU Ha
HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTHKY JPYTOro.

4) npuHATHE CCOSI U APYTHX:

MPU3HABATh CBOE MPaBO HA OMIMOKY MpPU pelIeHUH PU3NYECKUX 3a/1a4 WU B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

11.6.4. TlpeameTHble pe3yNbTaThl OCBOCHHS MPOTPaMMbl 1O (HU3HKE
(6a30BBIif YPOBEHB).

11.6.4.1. TlpeameTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbI MO (HU3HMKE K
KOHIIy OOy4eHHUs B 7 KJIacce:

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpaXaTb
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

UCTIONTb30BATh MOHATHS: (PU3MYECKHe U XUMHUECKHE SIBICHUS, HAOTIOACHHE,
DKCIIEPUMEHT, MOJENlb, THUIOTe3a, COUHUIBI (PU3NYECKUX BEIMYUH, aToM,
MOJICKYJIa, arperaTHble COCTOSIHUSI BeIecTBa (TBEPAOE, JKHIKOE, Tra3000pa3Hoe),
MEXaHUYEeCKOe JBIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MpsIMOJUHEIHOE),
TPaeKTOpHsi, PaBHOJEHCTBYIOMAs Cuil, Aedopmanus (ympyras, IulacTHUecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYABL;

paznuuath sBieHUS (Iuddy3us, TEIIOBOE NBUKEHUE YacTHUI[ BEIIECTBA,
paBHOMEpHOE ABM)KCHHE, HEPAaBHOMEPHOE ABW)KCHUE, MHEPIIHUS, B3aMMOJICHCTBHE
TeJ, paBHOBECHE TBEPABIX TENI C 3aKPEIUIEHHON OCBhIO BpalleHUs, Mepenaya
JaBJICHUST TBEPABIMUA TEIaMH, KUIKOCTSAMU W Ta3aMHu, aTMOC(EepHOe IaBJCHHE,

IJaBaHUE TeJ, NPEBpPALICHUS MEXaHUYECKOW »HHEPruM) MO ONHCAHUI0 UX



XapaKTEpHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JTAHHOE
buznueckoe sIBICHUE;

pacro3HaBaTh  MPOSIBICHWE  W3YYCHHBIX  (PU3WYECKUX  SIBICHUH B
OKPYXAalollleM MHUpPE, B TOM 4HuClIE (PU3NYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI
JOBIKEHUSI C PA3IMUHBIMA CKOPOCTSMH B YKMBOW U HEXUBOW MPUPOJE, AEHCTBHE
CWJIBl TPEHUSI B IPUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JIaBJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHHE pbIO, pplUard B TEJE€ YEJIOBEKa, MPU 3TOM NEPEBOJIUTH
NPaKTHUECKYI0 3a7ady B Yy4eOHYIO, BBIJCNIATH CYIIECTBEHHBbIE CBOWMCTBA
(mpu3HaKy) GU3HUECKUX SIBICHMUIA;

ONMKCHIBATh M3YYECHHBIC CBOMCTBA TeN M (PU3UYECKUE SBJICHUS, MCIOIb3Ys
¢u3znueckue BeIMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIECTBA, BpeMs, NYTb,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YNPYTOCTH, CHJIA TSKECTH, BEC TeJa, CHJIA
TpeHus, JaBiieHue (TBEPAOro TeNa, JKUIKOCTH, ra3a), BBITAIKMBAIOIIAS CHUJIA,
MexaHudeckas pabdoTa, MOUIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOT'O JICCTBUSL MEXaHU3MOB, KUHETUUECKAsl U TOTEHIMAIbHAS YHEPTUs), IPU
OMHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICT HCIOJIB3YEMbIX BEIUYUH,
uX 0003Ha4YeHMS] W E€IUHUIBI (PU3NYECKUX BEJIMYMUH, HAXOAUTH (OPMYIIBI,
CBS3BIBAIOIIUE TAHHYIO (DU3UYECKYIO BETUYMHY C APYTMMH BEJIMUYWHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYHUH;

XapaKTEepU30BaTh CBOMCTBA TeJN, (U3MYECKUE SBIEHUS U MPOLECCHI,
UCIIONIb3Ys TIpaBUiIa CIIOKEHUSI CUi (BAOJL OJHOW MpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumeaa, MPaBWIO paBHOBECUs phiuara (OJ0Ka), «30JI0TOE
MPAaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXAHUYECKOM HHEPTUH, IMPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBHIBATh €r0 MAaTeMaTHYECKOe
BBIPA)XKECHHUE;

OOBSACHATH (PU3UYECKUE SIBICHMUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOrMuecKux Iaros

C UCTOJIb30BaHUEM 1—2 M3ydeHHBIX CBOMCTBA (M3MYECKUX SIBICHHUH, (PU3NUECKUX



3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7a4u B 1-2 1eiCTBYSA, NCTIONB3YS 3aKOHBI U (POPMYITHI,
CBs3BIBAIONIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJadd
3aMHCHIBaTh KPATKOE YCIOBHE, TIOJICTABIATH (PM3UUECCKUE BEIIMYUHBI B (POPMYIIBI U
IPOBOJUTH PACUYEThl, HAXOIUTh CIIPABOYHBIE JaHHBIE, HEOOXOIUMBIE ISl PEIICHHUS
3a/lay, OLIEHUBATh PEATTMCTUYHOCTD MOTYYEHHON (PU3NUECKON BEINYUHBI,

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO pPEHIUTh TP  TTOMOITH
(U3UYECKUX METOJOB, B ONHCAHWUU HWCCIACAOBAHUS BBIACISTH IPOBEPSIEMOC
MpEanoyioXKeHne (TUMOoTe3y), pazinyarh M WHTEPIPETUPOBATH IMOTYyUCHHBIH
pe3ynbTaT, HAXOAUTh OIIMOKM B XOJI€ OIMbITA, MPOBOJUTH BBIBOJLI MO €Tr0
pe3yibTaram;

MPOBOJIUTH OMBITHI 110 HAOTIOEHUIO (PU3UUECKUX SIBJICHUN MU (QU3NIECKUX
CBOMCTB Tell: (OpMYyJIHpPOBaTh MPOBEPSIEMbIE MPEIINOIOXKEHUS, COOUpaTh
YCTAHOBKY W3 TPEMJIOKEHHOIO OO0OpYJOBaHHUS, 3alUChIBaTh XOJ OIbITA H
(hopMyIHpOBaTh BHIBO/IBI;

BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSTHUS, BpEMEHU, MacChl TeJa, 00bEMa,
CWIbl U TEMIIEPATypbl C MCIOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB,
3aMyChIBaTh MOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHON aOCOMIOTHOM MOTPENTHOCTH
U3MEPEHUN;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
JIPYroil ¢ KUCIOJIb30BAaHUEM MPSIMBIX U3MEPEHHI (3aBUCUMOCTHU IyTH PAaBHOMEPHO
JIBIKYIIETOCsl T€Ja OT BPEMEHU JBHXKECHHS Tela, CUJIbI TPEHUS CKOJIbXKEHUS OT
Beca Teja, KadyecTBa 00pabOTKHM MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT TUIOLIAX CONMPUKOCHOBEHUS TN, CHJIbl YIPYTrOCTU OT YIJUHEHUS MPYKUHBI,
BBITAJIKUBAIOIIEH CUJIbI OT 00bE€Ma MOTPYKEHHOM YAaCTH Tejla U OT IJIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT IIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUM TJIaBaHMS TEJ, YCIOBUN paBHOBECHsI phluara u OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHUM y4E€OHOTO HCCJIEIOBAaHMs, COOMpaATh YCTAHOBKY H

BBIITIOJIHATDH HU3MCPCHU, cienys MPCIJIOKCHHOMY IJI1any, (I)I/IKCI/IpOBaTI)



pe3ysnbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (U3WYECKUMX BEIMYMH B  BUJE
NOPEJIOKEHHBIX TaOMUIl M TpadUKOB, MPOBOAUTH BBIBOJABI MO pe3yibTaTaM
UCCJIEI0BAHHS;

IPOBOJAUTH KOCBEHHBIE M3MEPEHUs (PUINYECKUX BEIMYMH (IJIOTHOCTH
BEIIECTBA JKUIKOCTH U TBEPAOIrO TeEja, CWIA TPEHUS CKOJIBKEHUS, JaBJICHHE
BO3/yXa, BBITAJKMUBAIOIAs CHUJIA, ACUCTBYIOLIas Ha IMOTPYKEHHOE B KUAKOCTb
TeNnOo, KOIPPUIIMEHT TMOJIE3HOTO JCHCTBHS TMPOCTHIX MEXaHU3MOB), CIEIys
OPEIJIOKEHHOW ~ WMHCTPYKUMHU: TPU  BBINOJHEHUH  HM3MEPEHUH  coOuparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCIISATH 3HAYEHUE NCKOMOM BEJTUYHMHBL;

coOI0/1aTh MpaBuja TEXHUKH O€30MacCHOCTU MpU padboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

UMETh NPEJCTaBICHUE O NPUHLMIAX JEUCTBUA NMPUOOPOB M TEXHUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIyar, MOJBUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTB;

XapaKTEepU30BaTh  NPHUHLIMMIBL  JACHCTBUS  W3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C MHCIOJb30BAaHUEM WX OIUCaHUS (B TOM YHCIE:
IOAIINITHAKY, YCTPOWCTBO BOAOIPOBOJA, THAPABIMYECKUN IIPECC, MaHOMETD,
BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), MCHOJb3Yys 3HAHMS O CBOMCTBaX
(bu3nUecKuX SIBICHUI U HEOOX0AuMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHMNA B MOBCEIHEBHOW JKMU3HM ISl 0OecredeHus
0e30macHOCTH TPU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU YCTPONCTBAMU,
COXPAaHEHHUSI 370POBbsl U COOJIIOIEHHS HOPM SKOJIOTMUYECKOTO TIOBEACHHS B
OKpYXarUIEn Cpee;

OCYUIECTBJISATH OTOOp HCTOYHMKOB uWH(popmanuu B MHTepHeTe B
COOTBETCTBHUHM C 3a/IaHHBIM IMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN
U MyTEM CPaBHEHHUS PA3IUYHBIX MCTOYHHUKOB BBIIEIATH MH(GOPMALUIO, KOTOpas
SBIISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HEJTOCTOBEPHOI;

HCIIOJIB30BATh IIPHU BBIIIOJHCHHUH yLI66HBIX BaI[aHI/Iﬁ HAaYYHO-TIOITYJIAPHYTO



TUTEPATYpy (PU3NYECKOrO COIEp’KaHUs, CIIPABOYHBbIE MAaTepUaibl, PECYpPChl CETH
WuTepHer, BianeTe NpuéMaMHM KOHCIEKTUPOBAHMS TEKCTa, MpPeoOpa3oBaHUsA
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE KpPAaTKHE MHUCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHMKOB HHGPOpMAIMKA, B TOM YHCJE ITyOJIMYHO IPOBOIUTH
KpaTKHe COOOIICHHS O Pe3yJIbTaTax MPOEKTOB WM YYEOHBIX MCCIEIOBAHUM, MpU
ATOM TPaMOTHO HCIOJB30BaTh M3yYEHHBIW MOHATUHHBIA ammapaT Kypca (DU3HKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINENH;

IpU BBIMOJHEHWH YYE€OHBIX MPOEKTOB M HCCIEAOBAHUN paCHpenessTh
00s13aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJa4aMH, CICIUTH 32
BBITIOJTHEHUEM IlJIaHa JEHCTBUM, OLlEHUBAaTh COOCTBEHHBIM BKJIaJA B ACSITEIbHOCTD
IPYIIbl, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUYUTHIBAS MHEHHE
OKPYXaIOIUX.

11.6.4.2. TlpeameTHble pe3yabTaThl OCBOCHHS MPOrpaMMbI MO (U3HMKE K
KOHITy 00y4eHus B 8 kiacce:

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI — OTpaXkaTb
c(OPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHI:

UCITIOJIB30BaTh IMOHATHUSA: Macca M pa3MeEPbl MOJEKYJI, TEIJIOBOE JBUKECHHUE
aTOMOB M MOJIEKYJI, arperatHble COCTOSIHUSI BEILECTBA, KPUCTAIIMYECKUE U
amop(HbIe Tesla, HACHIIIEHHBbIA M HEHACBIIICHHBIM Map, BIAXHOCTh BO31yXa,
TEMIIEpaTypa, BHYTPEHHSS D3HEpPrus, TEIUIOBOM JBUraTelb, 3JIEMEHTAPHBIN
ANEKTPUYECKUN 3apsl, DSJIEKTPUUYECKOE II0JIe, NPOBOAHUKUA M JUDIIEKTPUKH,
MTOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pasznuyarh SBJIEHUS (TEIUIOBOE pACIIUpPEHUE W CXKaThe, Tellonepenaya,
TEIJIOBOE PABHOBECHE, CMayMBaHUE, KaNWUISIPHbIC SBJICHUS, HWCHApPEHHE,
KOHJICHCAIUs, IUJIaBJICHWE, KpUCTaUM3amnus  (OTBEpACBaHME),  KHUIICHHUE,
TerJionepeaaya (TemIonpoOBOAHOCTb, KOHBEKIIMS, U3IyYEHHUE), JIEKTpU3aLUs Te,
B3aUMOJICVCTBUE 3apsI/IOB, IEUCTBUS JEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,

B33HMOH€§ICTBHG Mar"guToOB, HeﬁCTBHe MAaraiMuTHOI'O ITI0JII Ha IIPOBOAHHUK C TOKOM,



ANIEKTPOMATHUTHAS WHAYKIMS) MO ONHUCAHMI0 MX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh  MPOSIBICHWE  W3YYCHHBIX  (PU3WYECKUX  SIBICHUH B
OKpYXalollleM MHpE, B TOM YHCI€ (PU3HYECKHE SBJICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHBIEC SIBIICHHUSI B MPUPOJE, KPUCTAIIIBI B
npupoae, wuziaydenue ConHia, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3BI,
oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, IEKTPUUYECKUE SBICHUS B aTMOcdepe,
AIIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE Moje 3emiu, Aperd MoIocoB,
pOJIb MAarHUTHOTO TMOJS JJs >KM3HM Ha 3emJje, MOJSPHOE CHUSHUE, NPU ITOM
NEPEeBOIUTh MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIJIESATh CYIIECTBEHHbBIC
CBOMCTBa (IIpU3HAKU) PUINYECKUX SBJICHUM;

OINKCHIBaTh M3yYEHHBIE CBOWCTBA T€lA M (U3NYECKUE SIBJICHUS, UCHOJIb3Ys
(¢u3nUecKkue BENMYMHBI (TEMIIEpaTypa, BHYTPEHHSAS SHEPrus, KOJIMYECTBO
TEIUIOThI, YAENbHAs TEIUNIOEMKOCTh BEIIECTBA, YACNIbHASA TEIUIOTA IUIABJICHMUS,
yAelbHAs TEIUIOTa MapooOpa30oBaHusA, yHAeJbHas TEIJIOTa CropaHus TOIUIMBA,
KO3(Q(QUIUEHT TOJIE3HOTO JEHCTBUS TEIUIOBOM  MAallMHBI, OTHOCUTEJIbHAs
BJIAKHOCTh  BO3/yXa, DJJIEKTPUYECKHM 3apsj, CHJIA TOKa, JIIEKTPUYECKOE
HaIpsSDKEHUE, CONPOTUBIIEHNE MPOBOJHUKA, YIEIBHOE CONPOTHUBIIECHUE BEIIECTBA,
paboTa W MOIIHOCTh BJEKTPUYECKOrO TOKA), MPU ONHUCAHUMU MPABUIIBHO
TPaKkTOBaTh (PUBMYECKUI CMBICT MCIHOJIB3YEMbIX BEIMYMH, OOO3HAUYECHHUS W
€IMHULBI (PU3NYECKUX BEJIMYMH, HAXOAWUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(Gu3NYECKyI0 BEIUYMHY C APYTMMHU BEJIMYMHAMM, CTPOUTH I'paUKH HU3YyUYEHHBIX
3aBHCHUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS U MPOLECCHI,
HCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOECHUS
BEILIECTBA, MPUHILMI CYNEPIO3UINHA ToJIed (Ha KayeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsana, 3akoH Oma [ ydacTka 1en, 3akoH Jxoyinsa-Jlenna, 3akoH
COXPAHEHHUsI SHEPTUH, PU ITOM yMETh (HOPMYIHPOBATH 3aKOH U 3aMUCHIBATH €rO

MATCMAaTHYCCKOC BBIPAKCHUC,



OOBSCHATh (PU3NYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyalluld MNPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JTOrHMYeCcKUX IIaroB
C HCTONb30BaHHEM 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX SBICHUH, PU3UIECKUX
3aKOHOB WJINA 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/1a4u B 2—3 AEUCTBUSA, UCIIOJIb3YS 3aKOHBI U (POPMYJIBI,
CBsI3pIBaloIMEe (pU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a/auyd
3alUChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEAOCTATOK JAHHBIX MJSl PEIICHUS
3aJau, BBIOMpPATh 3aKOHBI M (OpPMYIbI, HEOOXOIWMbIE Hs €€ pelIeHHs,
IPOBOJUTH PACUETHl U CPABHUBATH MOJIyUEHHOE 3HAUCHUE (PU3NUECKON BEIMUYMHBI
C U3BECTHBIMU JaHHBIMU;

pacno3HaBaThb MNpPOOJIEMBbI, KOTOpPbIE MOXHO PpELIUTh MpPH MOMOUIU
bu3MYeCKUX  METOJOB, HCIONb3yS OINHWCAHUE  HCCIEIOBAHHS, BBIICISTH
MPOBEPSEMOE TPEIOIOKEHNE, OIEHUBATh MPABUIBLHOCTH TOPSAKA MPOBEACHUS
WCCIIETIOBAHMUS, POBOIUTH BHIBOIBL;

IPOBOJIUTH OMBITHI IO HAOTIOACHUIO (PU3UUYECKUX SBJICHUM WK (PU3NUECKUX
CBOMCTB Ten (KamWwUISIpHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH TIpoIllecca OCThIBAaHUS W HarpeBaHUs IpU
U3IY4YCHUU OT IBeTa H3JIydaromed (MOromaronei) MOBEepXHOCTH, CKOPOCTh
WCIIAPEHUs BOJBI OT TEMIMepaTyphl KHUAKOCTH M IUIOMIAAU €€ TIOBEPXHOCTH,
AJIEKTPU3ALMS TeJl M B3aUMOJCHCTBUE 3JIEKTPUUYECKUX 3apsAI0B, B3aUMOJACHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3yaJIM3allis MarHUTHBIX IOJIEH MOCTOSIHHBIX MarHuTOB,
JeMCTBUST MarHUTHOTO MOJI Ha MPOBOJAHMUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOMCTBa AJIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (POPMYJIHPOBATH MPOBEPSIEMbIC
NPEINoiI0KEeHNs, COOMpaTh YCTAaHOBKY U3 IMPEJIOKEHHOro 000pyAOoBaHMUS,
OTHCHIBAThH XOJI OTBITa B (POPMYITHPOBATH BHIBOIBL;

BBITMIOJIHATH NPSIMbIE U3MEPEHUSI TeMIEPATypbl, OTHOCUTEIBbHOU BIaKHOCTU
BO3/lyXa, CHJIbl TOKa, HANPSHKEHUS C HMCIOJb30BAHHEM aHAJOTOBBIX MPUOOPOB U

JTATYINKOB (DU3UYECKUX BEIWYWH, CPABHUBATH PE3yJIbTaThl M3MEPEHUN C YUETOM



3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MPOBOJIUTH UCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUYECKOW BEITUYMHBI OT
JIPYroil ¢ KMCHOJIb30BAHUEM TMPSMBIX W3MEPEHUN (3aBUCUMOCThH COMPOTUBIICHUS
MPOBOAHUKA OT €ro JJIMHBI, IUIONIAJIA TOMEPEYHOrO0 CEYEHUs U YIEIbHOIO
CONPOTHUBJICHUSI BEIIECTBA MPOBOJHMKA, CUIIBI TOKA, MAYIIETO Yepe3 MPOBOIAHUK,
OT HampsHKeHUsT Ha MPOBOJIHUKE, UCCIENIOBAHME IOCIENOBATEIBHOTO U
MapajyieIbHOTO  COEIMHEHUW IPOBOJHMKOB): IUIAHMPOBATH  HCCIEAOBAaHHUE,
coOupaTh YCTAHOBKY WM BBINOJHATH U3MEPEHUS, CICAys MPEIIOKCHHOMY IUIaHY,
(UKCUPOBATH PE3YNIBTATHl TIOJYYCHHON 3aBHCUMOCTH B BHJIE TaOIUIl U TpaduKOB,
IPOBOJUTH BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3MUECKUX BENWYUH (yAesIbHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTHUBJICHUE MPOBOJAHUKA, pad0oTa M MOIUIHOCTb
ANEKTPUYECKOr0 TOKA): MJIAHUPOBATH U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAysl TPEAJIOKEHHOW HWHCTPYKIIMU, M BBIUUCISATH 3HAUCHHE
BEITUNIMHBL;

COOJII0/IaTh MpaBUJia TEXHUKU OE30MaCHOCTH MpHU pabore ¢ 1abopaTopHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh  NPUHIMMBI  JACHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOUCTB C HUCIOJIb30BAHUEM MX OMUCAaHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHUS JIOMOB, THUTPOMETp, MapoBas TypOWHA, amIepMeTp, BOJBTMETD,
CUETUMK  DJEKTPUYECKOM  DHEPIHH,  DJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
HarpeBaTeNIbHbIC JIEKTPONPUOOPHI (IPUMEPHI), FICKTPUUECKUE MPETOXPAHUTEIH,
ANEKTPOMArHuT, 3JIEKTPOJIBUTATENb IOCTOSSHHOTO TOKAa), HCMOJb3ysl 3HAHUS O
CBOMCTBax (PM3MUECKUX SABJICHUN U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIIHHBIC
NpuOOpHl MO CXeMaM M CXEMaTUYHBIM pUCYHKaM (KUJAKOCTHBIA TEPMOMETD,
TEpPMOC, TMCUXPOMETpP, TUTPOMETP, JBUTATEb BHYTPEHHErO0  CrOpPaHMS,
ANEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbl JJIEKTPUUYECKUX Lemell ¢

MMOCJICAOBATCIbHBIM M IIapallICIIbBHBIM COCAMHCHHCM JJICMCHTOB, pPa3jin4das



YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1ETIEH;

IPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALIUIO O TPUMEPaX) MPAKTUIECKOTO
UCIIONIb30BaHUsl (PU3MUECKUX 3HAHWN B TMOBCETHEBHOW JKM3HMU JJIsi 0OECHeUeHHUs
Oe3omacHOCTH TIpu OOpalieHnu ¢ MpUOOpaMHu U TEXHHUYECKHUMH YCTPOMCTBAMH,
COXpaHEHUsl 3JI0pOBbS U COOJIOJICHUS HOPM JKOJIOTMYECKOTO TIOBEJCHUS B
OKpY’KAIOLIEH Cpele;

OCYIIECTBISATh MOUCK HH(MOpManuu  (U3HUECKOTO  COACpKAaHUS B
NHTepHeTe, HA OCHOBE MMEIOIMXCS 3HAHUU U ITyTEM CPABHEHUS TOIIOJHUTEIBHBIX
MCTOYHUKOB BBIIEIATh MH(OpPMAIMIO, KOTOpas SBISETCS MPOTHBOPEUYUBON WU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh IPU BBINOJHEHUH YYEOHBIX 3a/laHUi HAyYHO-NOMYJISPHYIO
JIUTEpaTypy (pU3MUECKOro COAepkaHMsl, CIIPaBOYHBIE MaTepHallbl, PECYPChl CETH
WuTepHeT, BiaaeTb NpUEMaMH KOHCIEKTHUPOBAaHUS TEKCTa, IpeoOpa3oBaHuUs
MH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpAaTKHUE YCTHBIE COOOIIECHHS,
0000mas uMH(pOpPMaLMI0O U3 HECKOJbKUX HCTOYHUKOB, B TOM YHUCIIE ITyOJIUYHO
IIPEACTABIATh PE3yIbTaThl IPOECKTHOW WM HCCIEHOBATEIBCKON JEATEIbHOCTH,
IIPA 3TOM TIPaMOTHO MCIIOJb30BATh W3YYEHHBIM MOHATUMHBIN ammapar Kypca
(Y3UKH, CONPOBOXKAATH BHICTYIUICHUE MPE3EHTAIUEH;

IpU BBITOJHEHUH YYEOHBIX MPOEKTOB M UCCIENOBAHMM (DU3UUECKUX
NPOLECCOB  pacHpelessiTh O0S3aHHOCTW B TpPyHIe B  COOTBETCTBUH C
MOCTaBJICHHBIMHM 3aJla4aMU, CJIEIUTh 3a BBIIOJIHEHUEM IUIaHA JICUCTBUU H
KOPPEKTUPOBaTh €ro, OLIEHWBATh COOCTBEHHBIM BKJIAJ] B AESITEIBbHOCTb TPYIIIIHI,
BBICTPaNBaTh KOMMYHHMKAaTHBHOE B3aUMOJICWCTBHE, MPOSBISISL TOTOBHOCTb
paspemniatb KOHMIUKTHI.

11.6.4.3. TlpeameTHble pe3ysibTaThl OCBOEHUS MPOrpaMMmbl MO (UHKE K
KOHIy 00yueHus B 9 kiacce:

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI — OTpaXkaTb

c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:



UCIIOJIB30BaTh  IIOHATHUA: CHCTEMa OTCY€Ta, MaTepuajbHas  TOYKa,
TPAeKTOPHS, OTHOCUTEILHOCTh MEXaHHUUECKOTO ABMXKEHUS, edopMmarus (yrnpyras,
IJIaCTUYECKasl), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
NEePErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPAOE TEJNO, IIEHTP THKECTH TBEPAOTO
T€Na, pPaBHOBECUE, MEXaHMUYECKHE KOJIeOaHWsT W BOJHBI, 3BYK, MH(pPa3ByK H
YJIBTPa3BYK, JICKTPOMAarHUTHBIE BOJIHBI, IIKala 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JTaJIbHO30PKOCTh, CIEKTPhl UCIYCKAHHS U IMOTJIOLIEHUS, anbda-,
0eTa- 1 raMMa-u3Iy4CHHsI, U30TOIIbI, sIEPHAst SHEPTETUKA;

paznuyarh SABJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJMHEWHOE
JBUKEHHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJCHHE
T€Jl, PABHOMEPHOE JBUKEHUE 10 OKPYKHOCTH, B3aUMOIEHUCTBUE TEJl, PEAKTUBHOE
IBUKEHHE, KoJieOaTeIbHOE ABI)KEHUE (3aTyXalolie U BbIHYKICHHbIEC KOeOaHus),
PE30HAHC, BOJIHOBOE  JBH)KCHHE, OTPAXEHHE  3BYyKa, IPAMOJIMHENHOE
pacrpoCTpaHEHUE, OTPAKECHHE W NPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHUE CBETA, Pa3I0KEHHE OEJIOr0 CBETa B CHEKTP U CIOXKEHUE CIEKTPATbHBIX
LBETOB, JUCIIEPCUsA CBETa, €CTECTBEHHAs pPaJUOaKTUBHOCTb, BO3HHUKHOBEHHUE
JIMHENYaTOro CHEKTpa M3JIy4EHHs) [0 ONUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh  NPOSBICHHE  M3YYEHHbIX  (DU3UYECKUX  SBJICHUA B
OKpYyXaroleM Mupe (B TOM uucie (U3nyeckue SIBJICHUs B MPUPOJE: NPUIUBHI U
OTJIUBBI, JABIXKEeHUE IMIaHeT COJHEYHOW CHCTEMBI, PEAKTHUBHOE JIBH)KEHHME >KMBBIX
OpPraHU3MOB, BOCIIPHUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSCEHUE, CEHCMMUYECKHUE
BOJIHBI, I[yHaMH, 3X0, [IBETa TeJ, ONTHUYECKUE SIBICHUS B MIPUPOJIE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOrO M PEHTTEHOBCKOTO HW3JIyYECHH,
€CTECTBEHHbI PaJMOAaKTUBHBIM (OH, KOCMUYECKHE JIy4H, PpPaJdO0aKTUBHOE
W3JIyYEHNUE TPUPOAHBIX MHHEPAJIOB, NEHUCTBUE PAJAMOAKTUBHBIX H3JIIYYEHHU HA
OpraHM3M YeJOBeKa), MPU ATOM NEPEBOAMTH MPAKTHUECKYIO 3a/ady B Y4YEOHYIO,
BBIJIEIISITH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU) (PU3NUECKUX SBIICHUM;

OIMMCBhIBATHL HN3YYCHHBIC CBOMCTBA TEJI U (bPIBH‘-I@CKI/IC SIBJICHUS, HUCIIOJIb3Ys



¢usnueckue BeNMWUYUHBI (CpedHssi W MTHOBEHHAs CKOPOCTh Telna TIpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHUE, TIEPEMEIICHHE, MyTh, YII0oBasi CKOPOCTh,
CUJIa TPEHHS, CHJa YIPYTrOCTH, CHJIa TSHKECTH, YCKOPEHHWE CBOOOIHOTO ITa/ICHUS,
BEC Teja, UMITYJIhC TeJla, UMITYJIbC CHJIbI, MEXaHWYecKass paboTa W MOITHOCTD,
NOTEHIIMANbHAS ~JHEPTUs Tela, TMOJHATOTO Haa TIOBEPXHOCTBHIO  3EMIIH,
MOTEHITMATbHAST DHEPTUs C)KATOH TPYKUHBI, KUHETHYECKas HHEPTHs, IOTHAsS
MeXaHW4eCKas dHEPTHUs, MePHOJT U YacTOTa KOJeOaHUM, JJIMHA BOJHBI, TPOMKOCTD
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEJIOMIICHUS CPENbl), TpU
OTHMCAHUM TIPABWJIBHO TPAKTOBATh (PU3WYCCKUN CMBICT HCTIOIB3YEMBIX BEIMYHH,
00O3HAYCHHUSA W COWHUIBI (PU3MYECKHX BEJIMYWH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIIUE TAHHYIO (DU3UYECKYIO BETUYMHY C APYTMMH BEJIMUYMHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEHN (PU3HMUECKUX BEIINYUH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W MPOIECCHI,
WCITONIB3Ys 3aKOH COXPAHCHUS DHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHITAII
CYTIEPIIO3UIIMA CHUJI, TPHHIHWI OTHOCUTEIbHOCTH ['ammmes, 3akoHbl HproTOHA,
3aKOH COXPAHEHMsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJTOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsiJ0OBOTO U MACCOBOTO YHWCEN MPH SACPHBIX PEaKIHUAX, MPU ITOM
(bopMyIMpPOBaTh 3aKOH U 3aMHUCHIBATH €M0 MATEMATHUYECKOE BHIPAXKCHHE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTyallMii TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MIPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIaroB
C UCIOJIb30BaHUEM 2—3 M3YYECHHBIX CBOMCTBA (M3MYECKUX SIBJICHHUM, PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3a7a4M (OMUPAIOIIKECcs Ha CHCTeMY U3 2—3 ypaBHEHUH),
WCITOJIB3YsI 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONTNE (DU3UICCKUE BETMYMHBI: HA OCHOBE
aHaJM3a yCIIOBUS 3a/aud 3alMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIIATH HEIOCTAOIINC
WM M30BITOYHBIC JTAaHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE MJIs
peIIeHus, MPOBOAUTH PACUETHl U OICHUBATh PEATUCTUYHOCTH TMOJIYYCHHOTO

3HAYCHUS (PU3NUYECKON BEITUUNHBL;



pacno3HaBaThb IPOOJIEMBbI, KOTOpPbIE MOYHO PpELIUTh IpPU OMOUIU
¢u3nyecKux  METOJOB, HCIOJb3ysd OINWCAHUE  UCCIEIOBAHMS,  BBIICISTDH
IIPOBEPSIEMOE TPEANOIIOKEHUE, OLEHUBATh MPABWJIBHOCTH MOPSIKA MPOBEICHUS
MCCJIEIOBaHMsI, TPOBOJAUTH BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUIA
U OIIBITOB;

IIPOBOUTD ONBITHI IO HAOTIOACHUIO (PU3UUYECKUX SBICHUM WK (PU3UIECKUX
CBOMCTB TeJ (M3ydeHHe BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUsS! SHEPIHUH,
3aBHCHMOCTH IepHoJa KojeOaHWH MPY>KMHHOTO MasTHUKAa OT MAacChl Ipy3a U
KECTKOCTU TMPYXKUHBI U HE3aBHUCHUMOCTh OT aMIUIUTYIbl MajbIX KoJeOaHUl,
OpSMOJIMHENHOE PaclpOCTPAHEHUE CBETA, Pa3jokKEHHE OEoro CBeTa B CHEKTD,
U3y4YE€HHUE CBOMCTB M300pa)K€HHUsS B IIJIOCKOM 3€pKaje M CBOWCTB M300pakeHUs
npeaMera B coOuparomied JuH3e, HaOMIOJEHHE CIUIOIIHBIX M JIMHEHYaThIX
CHEKTPOB H3IIYYEHHs): CaMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY M3 H30BITOUYHOIO
Habopa 000pyI0BaHNUs, ONUCHIBATh X0/l OMBITA U €0 Pe3yJbTaThl, POPMYIHPOBATH
BBIBO/IBI;

IPOBOAUTH IMPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUH, ONpeaesnss
CpelHee 3HaueHue U3MepseMoi BelW4HMHbI ((POKyCHOE paccTosiHHE coOuparoiien
JIUH3BI), 000CHOBBIBATH BHIOOP CIIOC00a U3MEPEHHS (M3MEPUTEIBHOTO MPUOOpa);

IPOBOJUTh  HCCIEAOBAaHUE 3aBUCUMOCTEM  (U3MYECKUX BEIUYHMH C
WCIIONIb30BaHUEM TIPSAMBIX H3MEpPEHUH (3aBUCUMOCTH IMYyTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM JBI)KEHHU 0€3 HadallbHOM CKOpPOCTH, Mepuoja KosieOaHHit
MaTEeMaTHYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJla OTPAKECHUS CBETa
OT yIia NaJeHWs W YIVIa NOpeJoOMIIEHUs OT YIyla NaJCeHUs): IUIAaHUPOBATh
UCCJIEIOBAHKUE, CAMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHPOBATh pe3yibTaThl
MOJIY4YeHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BHUJIE TaOnHIl U TpaduKoB,
MIPOBOANTH BBIBOJBI IO Pe3yabTaTaM HCCICIOBAHNUS;

OPOBOAUTH KOCBEHHBIE U3MEpEeHHs (PU3UUECKUX BEIMYUH (CpenHss
CKOpPOCTh M YCKOpEHHE Tella MpH PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE

CBOOOJIHOTO TMAaJICHUs, KECTKOCTh MPYKUHBI, KOADPHUIIMEHT TPEHUS CKOJIBKEHUS,



MEXaHW4YecKas paboTa M  MOUIHOCTh, 4YacToTa U MEpuoJ  KoJeOaHuu
MaTEMaTHYECKOr0 M TPY>KMHHOTO MAasTHHUKOB, ONTHYECKas cuja coOuparomiei
JUH3bI,  PAAMOAKTUBHBIA  (OH):  TUIAHUPOBATH  M3MEPEHHUsA,  COOMUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIMIOJIHATH U3MEPEHUS, CIEAYS MPeII0KEHHON
MHCTPYKUUH, BBIYUCIIATH 3HAUEHUE BEIMYMHBI U AHAIM3UPOBATH IOJYyYEHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUM;

co0Io1aTh MpaBujia TEXHUKH O€30MacHOCTU MpU padboTe ¢ J1abopaTopHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBIE TMPU3HAKA HM3YUYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuaibHasl TOUKa, aDCOIIOTHO TBEPJOE TEJIO, TOUEUHBIH UCTOYHUK CBETA, JIyd,
TOHKas JINH34, [JIaHEeTapHasi MOJIEJIb aTOMa, HyKJIOHHAs! MOJIEJIb @aTOMHOTIO Spa;

XapakTepu30BaTh MPUHLMIBI  JEHCTBUS  W3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOHCTB C WCIOJB30BAaHHEM WX OIUCAaHUS (B TOM HYHCIE:
CIUIOMETP, JATYUKU TOJOXKEHHS, PACCTOSHHUS M YCKOPEHWsS, pakeTa, 3XOJIOT,
OYKH, TIEPUCKOTI, (poTOAaMmapar, ONTUIECKUE CBETOBO/BI, CIIEKTPOCKOII, T03UMETP,
KaMmepa BuibcoHa), UCHONB3ysl 3HAHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN U
HeoO0XouMble (PHU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPHUTENHHBIX NPUOOPOB M TEXHOJOTHMUYECKHUX IPOILIECCOB IPH
peleHnr y4eOHO-TIPAKTUYECKUX 3a]a4, ONTHYECKHUE CXEMBbl ISl TOCTPOCHHUS
M300paKeHMI B MJIOCKOM 3€pKalie U coOuparoieit JMH3e;

IPUBOJUTH NpUMEPHI (HAXOAUTh MH(OPMALIUIO O TPUMEPaX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHMNA B MOBCEIHEBHOW JKMU3HM ISl 0OecredeHus
0e30MacHOCTH MpU OOpallleHUuH ¢ NpuOOpaMu M TEXHUYECKUMHU YCTPOMCTBAMU,
COXPaHEHHUs 37I0POBbSI W COONIONCHUS HOPM OKOJOTMUYECKOTO TOBEACHHS B
OKPYKaroIIEU CpeLE;

OCYILIECTBISATh MOUCK HHpopMmanuu B HHTepHeTe, C€aMOCTOSTENBHO
(bopMyIIMpys MOUCKOBBIM 3alpoc, HaXOAUTh MYTH OMpPENETeHUs] JOCTOBEPHOCTU

HOHy‘IeHHOfI I/IHCI)OpMaI_[I/II/I Ha OCHOBC HMCIOIIHNXCA 3HAaHUU M JOITOJIHUTCIIBHBIX



HUCTOYHUKOB;
WCITOJI30BaTh MPHU BBINOJHEHWN YYE€OHBIX 3aJaHUM HAyYHO-NOMYJISPHYIO
JIUTEPATYPY, pecypcel cetn HHTepHer,

npuéMaMHl KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MH(DOpPMAMKM U3 OTHOU

CIIPAaBOYHBIE MaTEpHUAaJbL, BIIAJIETh
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(GOpPMaILlMK U3 HECKOJBKUX MCTOYHUKOB, MYOJIMYHO MPEICTaBISATh PE3YJIbTATHI
IPOEKTHOW WM MCCIEAOBATEIbCKOW JIESITENBHOCTH, IIPU OTOM TI'PaMOTHO

MCIIOJIb30BaTh M3YYCHHBIN MOHSATHIHBIN ammapaTr u3ydyaeMoro paszziena (pU3uku u

COMPOBOXK/IATh BHICTYIJICHUE MpE3eHTAIUEH ¢ y4€TOM OCOOEHHOCTEH ayJauTOpUU

00yJarommxcs.

11.7. TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanue KonnyecTBo yacos OnexTpoHHbIE (LIPPOBHIE)
n/n pasziesnoB U TeM Bcero | Konrponbhbie | Ilpaktudeckue | 00pa3oBaTelIbHBIE PECYPCHI
IIPOrPaMMBbI paboThI paboThI
Paspnen 1. dusuka u e€ poJib B IO3HAHMH OKPY:KAKIIEr0 MUpa
1.1 | ®wusuka - HayKa o 2 bubnuoreka [IOK
npupoJie https://m.edsoo0.ru/7f416194
1.2 | ®dusuueckue 2 15 bu6mmoreka [JOK
BEJIMYHHBI https://m.edsoo.ru/7f416194
1.3 | EctecTBeHHOHAy4YHbII 2 1 bub6nuorexa [IOK
METOJI TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pasnen 2. [lepBoHayaibHble CBeleHNs 0 CTPOCHNH BellleCTBA
2.1 | Crpoenue BelecTBa 1 0,5 bu6nuorexa [IOK
https://m.edso0.ru/7f416194
2.2 | JIBmwkeHHE U 2 1 bubmuoreka [JOK
B3aUMO/ICHCTBHE https://m.edsoo.ru/7f416194
YaCTHI] BElIECTBA
2.3 | ArperarHble 2 bub6nuorexa [IOK
COCTOSIHHSI BEIIIECTBA https://m.edso0.ru/7f416194
Hroro no pasneny 5

Paznen 3. /IBu:keHue U B3auMoOjieiicTBUE TeJl

3.1 | Mexanuueckoe 3 bu6nmoreka [JOK
JIBHYKEHUE https://m.edsoo.ru/7f416194
3.2 | Unepnus, macca, 4 1 1 bu6nmoreka [JOK
TUIOTHOCTD https://m.edsoo.ru/7f416194
3.3 | Cuma. Bugs! cun 14 1 2 bu6nmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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Paszneua 4. /laBjenne TBEPIABIX TeJl, JKMAKOCTEH U ra3oB

4.1 | Hasnenue. [lepenaua 3 bubmmoreka [IOK
JIaBJICHUS https://m.edsoo.ru/7f416194
TBEPABIMH TEJIAMM,

KHUJIKOCTSIMH U
razamu

4.2 | JlaBieHue KUIKOCTH 5 1 bu6mmoreka [JOK

https://m.edso0.ru/7f416194

4.3 | AtmocdepHoe 6 bubmuorexka [JOK
JIaBJICHUE https://m.edsoo0.ru/7f416194

4.4 | ]lelicTBUE XKUIKOCTH 7 1 3 bubnmoreka [JOK
U rasa Ha https://m.edsoo.ru/7f416194
IIOTPYKEHHOE B HUX
TEIIO
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Pasznea 5. PaGora u MmomHoCTh. JHEprus

5.1 | Pabora u MOITHOCTH 3 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
5.2 | IlpocTbie MEXaHU3MBI 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
5.3 | Mexannueckas 4 1 1 bubnuotexa [JOK
SHEPIHSI https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO 68 5 13
YACOB I10 ITPOTPAMME
8 KIIACC
Ne | HaummeHoBaHHE pa3aenoB U TeEM KonnuecTBo yacos DneKTpoHHBIE (LU POF
n/m IIPOrpamMMBbI Bcero | Kourponsubie | IlpakTudeckue | 0Opa3oBaTENbHBIE PECY
paboThI paboThI
Paspnen 1. TenioBble siBaeHUs
1.1 | CrpoeHnue u cBoiicTBa 7 bubnnoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f41
1.2 | TeruioBbIie MPOIIECCHI 21 2 4.5 bu6mmorexa [IOK
https://m.edsoo.ru/7f41
Hroro no pazneny 28

Pa3nes 2. DieKTpu4yecKHe H MATHUTHBIC SIBJICHHSA

2.1 | DnekTpuuecKue 3apsibl. 7 1 bubnnorexka [HJOK
3apspKeHHBIE TeJa U UX https://m.edsoo.ru/7f41
B3aNMOJICHCTBHE

2.2 | TloCTOSIHHBIH JICKTPHUSCKUN 20 1 75 bu6mmorexa [IOK
TOK https://m.edsoo.ru/7f41

2.3 | MarHuTHbIE SIBJICHHS 6 2 bu6mmorexa [IOK

https://m.edsoo.ru/7f41

2.4 | DrnekTpoMarHWTHas WHIYKIWS 4 1 bubnnorexa [JOK
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PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB 68 4 15

I10 ITIPOTPAMME

9 KITACC

No HaunmenoBanue KosnnuecTBo yacoB DnekTpoHHbIEC (IU(PPOBHIE)

/1 pa3esioB U TeM Bcero | Kourponbhsie | Ilpaktuyeckne | 0Opa3oBaTelIbHbBIE PECYPCHI

MIPOTPaMMBI paboTHI paboThI

Pasznen 1. MexaHuveckne siBJeHUSA

1.1 | Mexaaudeckoe 10 1 1 bu6mmoreka [JOK
JIBUKEHUE U https://m.edsoo.ru/7f41a4a6
CIIOCOOBI €T0
OTIMICAHUS

1.2 | BzaumoneiictBue 20 1 5 bu6mmoreka [JOK
TeI https://m.edsoo.ru/7f41a4a6

1.3 | 3akonsl 10 1 1 bubmuorexa [JOK
COXpaHEHHSI https://m.edsoo.ru/7f41a4a6
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Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI

2.1 | MexaHuueckue 7 3 bu6mmoreka [IOK
KoseOaHus https://m.edsoo.ru/7f41a4a6

2.2 | MexaHu4ecKue 8 1 2 bu6mmoreka [IOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 15

Pa3nes 3. DjieKTpOMarHuTHoOE 1oJie U 3JIeKTPOMATHUTHBIE BOJIHBI

3.1 | DneKkTpoMarHuTHOE 6 2 bub6nuorexa [IOK
noJje u https://m.edsoo.ru/7f41a4a6
AIIEKTPOMArHUTHBIE
BOJTHBI

Hroro no paszneny 6

Pasnen 4. CBeToBbIE SIBJIEHUA

4.1 | 3aKoHBI 6 2 bu6mmoreka [JOK
pacrpocTpaHeHHsI https://m.edsoo.ru/7f41a4a6
CBeTa

4.2 | JIun3b 6 3 bu6mmoreka [IOK
U ONITHYCCKUE https://m.edsoo.ru/7f41a4a6
prOOpbI

4.3 | Pasnoxenwne 3 1 2 bu6mmoreka [JOK
Oeoro ceeTa B https://m.edsoo.ru/7f41a4a6
CHEKTP

Wtoro no pazneny 15

Paznen S. KBaHnTtoBble siBJ1eHUs

5.1 | Ucnyckanue u 4 1 bubmuorexa [IOK
MIOTJIOIIIEHHE CBETA https://m.edsoo.ru/7f41a4a6
aTOMOM

5.2 | Crpoeuue 6 1 bubmmorexa [JOK



https://m.edsoo.ru/7f4181ce
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ATOMHOTO Si7Ipa

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

5.3 | SnmepHble peakuu 7 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 17

Pasznea 6. [loBropuTeIbH0-0000 1A MOYJIb

6.1 | IloBTopenue u 9 bubmmoreka [IOK
060011eHNE https://m.edsoo.ru/7f41a4a6
coJIepXaHus Kypca
¢busuku 3a 7-9
KJIacC

Wroro no pazneny 9

OBLIEE KOJIMYECTBO 102 24

YACOBIIO

ITPOTPAMME
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Ipunoorcenue

K paboueii npozpamme

no yueOHOMY npeomeny
«Dusuxay (0a308vlil yposeHb)

®opmbl yuéTta padoueil nporpaMMbl BOCIIMTAHUSA
B pa0o4eil mporpamMmme 1o yueoHomy npeomenty

«Du3uxkay (0azoevlii ypoeersv)

PaGouass mporpamma BOCHHTAaHHMS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBbI
OCHOBHOTO oOu1ero oOpa3oBaHus MYHHIIUITAJIEHOTO OIO/IKETHOTO
oOureo0pazoBaTesbHOTO yupexxaeHus: «Cpenusis mkoia No 7» peanusyercs B TOM YHUCTIE
M uepe3 HCMOJIb30BaHUE BOCHHUTATEIBHOTO MOTeHIMaNa ypokoB @dusmku (06a30BbIi
YPOBEHB).

. Ota paboTa ocyIiecTBIseTCs B cleayonmx Gopmax:

1. TloOyxnenune oOy4dalMMXCs COOMIOJATh Ha YpPOKE OOIICTPUHSTHIE HOPMBI
MOBEICHMSI, TIPaBUJIa OOIICHHS] CO CTapIIMMHU (TEeJAarorH4ecKUMU pabOTHUKAMH) U
cBepcTHUKaMU  (0OydYarolmuMMHCs), TPUHLIMNB  Yy4eOHOW  JUCHMUIUIMHBI U
caMOOpTaHU3aIIIH.

2. TlpuBnedyeHue BHUMaHUS OOy4alOUUXCS K IIEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBICHHH, COOBITHI uepes:

2.1. oOpaiieHrie BHUMaHMsI HAa HPABCTBEHHBIEC aCMEKThl HAYUHBIX OTKPBITHI, KOTOpPbIE
M3YYaroTcsl B JAHHBIH MOMEHT Ha YpPOKE; Ha SIPKUX JesTeNell KyJIbTyphl, yUYEHBIX,
MOJIUTUKOB, CBA3aHHBIX C N3YYaeMbIMH B IaHHBII MOMEHT TeMaMH, Ha TOT BKJIA/,
KOTOPBIA OHM BHECIM B pPa3BUTUE HAIIEH CTPaHbl M MHUpa, Ha JOCTOMHBIE
MOJIpa’KaHUs PUMEPBI UX JKU3HU, HA MOTHUBBI MX TIOCTYTIKOB;

2.2. ACTIONb30BaHUE Ha ypoKax MH(OpMAINK, 3aTparuBaroiieil BayKHbIE COLUAIbHBIC,
HPaBCTBEHHBIE, STUYECKUE BOMPOCHI

3. Hcnonb3oBaHre BOCHHUTATEIBHBIX BO3ZMOXKHOCTEW CONEp)KaHUS y4eOHOro mnpeamera
s GOpMUPOBaHMS y OOYYaIOUIUXCS POCCUHUCKUX TPaJAMIMOHHBIX JYXOBHO-
HPABCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEH 4Yepe3 MoJ00p COOTBETCTBYIOLIUX
TEKCTOB ISl YTEHHs, MPOOJIEMHBIX CUTYyallMil AJig oOCYKJIEHUsl B Kilacce, 0ObEKTOB

JJIS BBITIOJTHCHMSA.



4. VHunuupoBaHHe 0OCYXJIE€HUH, BBICKAa3bIBAHUN CBOETO MHEHUS, BBIPAOOTKH CBOETrO
JUYHOCTHOTO OTHOLICHHMSI K HU3y4aeMbIM COOBITUSIM, SIBICHUSAM, JIMLIAM,
MPOU3BECHISIM UCKYCCTBA.

5. BritoueHne B ypOK UIPOBBIX HPOLEAYp, KOTOpbIE IIOMOTAIOT MOJAEPKATh
MOTHBALMIO OOYyYaOMUXCA K TONYYCHHUIO 3HAHWN, HAJIAXHBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX  OTHOIIEHUHN B KJacce, IIOMOTal0T  YCTAHOBJIEHUIO
no0poxkenareabHoil aTMocepsl BO BpEMS ypOKa.

6. IlpumeHeHue Ha ypoKe MHTEPAKTHBHBIX (OpM pabOThI, CTUMYJIUPYIOLIUX
MI03HABATEIbHYIO MOTUBALIUIO O0YUYaIOLIHXCS.

7. llpumeHeHue rpynnoBoil paboTbl WM PabOThl B Mapax, KOTOPbIE CIOCOOCTBYIOT
pPa3BUTHIO HAaBBIKOB KOMaHIHOM pabOTBl M B3aUMOJCHCTBHIO C JIPYTMMHU
00yJarouuMHucs.

8. Bb100p 1 UCNONBb30BaHNE HAa YPOKAaX METOJOB, METOJIUK, TEXHOJIOTHM, OKa3bIBAIOLINX
BOCTIMTATEIIbHOE BO3JCHCTBHE HAa JUYHOCTh B COOTBETCTBHHM C BOCIUTATEIHHBIM
U7I€aJIoM, IIeJIbIO U 33Ja4aMH BOCITUTAHUS:

8.1. MeToaBl KOHTPOJIS U CAMOKOHTPOJI,
8.2. MeToIbl CAaMOBOCIIUTAHHS,

8.3. MeTo/bl MOOIIPEHUS,

8.4. metonbl GOpMUPOBAHUS CO3ZHAHMUS,
8.5. meTonb1 yOexIeHuUs.

9. MuunuupoBaHWe W TOAJEPKKA HCCIEIOBATEIHCKOW ACSITEIPHOCTH INKOJIHHUKOB B
dopme  opraHuzanMU TPYNIOBBIX W HHIUBUAYAIbHBIX MCCIEIOBAaHUM (MHUHU-
UCCIIEZIOBaHUM), BKJIIOUEHHE B YPOK pa3jIMuYHBIX HCCIEAOBATEIbCKUX 3aJaHUN U
3aJa4, 4YTO  JlaeT  BO3MOXHOCTb  OOyYaromuMmcsi  NPUOOpPECTH  HaBBIKU
CaMOCTOSATEIBHOIO  pEIICHUsI TEOPETUUYECKOM MpoOJIeMbl, TEeHEPUPOBAHUSI U
oopmieHHsI COOCTBEHHBIX THUIOTE3, YBOKUTEIBHOTO OTHOIICHHS K UYKUM HIIESM,
MyOJIMYHOTO BBICTYIUICHUS, ApTYMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKH 3PEHHUS.

10. YcraHoBIIeHUE YBaKUTEIBHBIX, JOBEPUTEIBHBIX, HE(POPMATHHBIX OTHOIICHUN MEXTY

YUUTENIEM U YICHUKaMH, CO3/IaHNe Ha YPOKaX SMOLMOHATEHO-KOM(OPTHON CPEIBI.
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