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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE MOJOXEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (eaepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeaMera « Ousukay.

CopepxaHue mnporpaMMbl 10 (HU3MKE HAOpaBiIeHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMXCS W OPraHU3alMI0 H3YUYCHHS
bu3NKM Ha NEITeNbHOCTHOW OCHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHoro mnpeaMera B peanusauuud tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM O0yUueHus, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (u3uKe ycTaHaBIMBAET pACIpEesieHHe YueOHOro MaTepraa
o rojaM o0ydeHus (Mo Kjaccam), ImpejiaraeT MPUMEPHYI0 MOCJIEeI0BaTEIbHOCTh
U3y4EHHs TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOIO COACpPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyHArOITNXCS.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboYell MporpaMMbl IO YYEOHOMY IIPEIMETY.

dusuka SBISAETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YU€OHBIX
MIPEIMETOB, MMOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJI0ruel, acTpoHOMUEH 1 pu3nuecKoii reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO0 KapTHHY MHpa, MPEAOCTaBIIAeT HaubOosee SICHbIE
00pa3ibl MPUMEHEHHsI HAYYHOT'O METO/a MO3HaHHUSA, TO €CTh croco0a Moy4eHus
JIOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 raaBHBIX 3a7a4 (U3NYECKOro 0O0pa3oBaHMS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
MHTepeca K HayKe y 00ydaroluXxcs.

N3yuenue Qusukun Ha 0a30BOM YpOBHE TMPEIIONIaracT OBJIAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e UHTEPIPETHPOBATh  JaHHbIE W  HCIOJB30BaThb  HAy4YHBIC
J0Ka3aTeabCTBA JUIsl OJYyYEHHUS BHIBOJOB.

enmn wusyuenus (PU3NKK HAa YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHus ydeOHoro mnpenmera «®Duszmka» B
oOpa3oBareibHBIX opraHu3auusax Poccuiickoit ®enepanuu, peanu3yroumx
OCHOBHBIE  00II€00pA30BATENbHBIE IMPOTPAMMBI, YTBEPKIEHHON pEIICHHEM



Komnerun MunucrepcTBa npocsenieHust Poccutickoit denepannu (MpoToKoJI OT 3
nexadpst 2019 r. No [1K4BH).
Heaun nzyyenus pusnku:

NpUOOpETeHNE WHTEpeca W CTPEMJICHHS OOYYalomuXCsi K HaydHOMY
W3YUYCHHUIO TPUPOIBI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJI€ TTO3HAHUSA U (PopMUpOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dhopMupOBaHHE HAYYHOT'O MHPOBO33PEHHUS KaK pe3yJibTaTa U3y4YeHUs OCHOB
CTPOEHUS MaTepuu U QyHTaMCHTAIBHBIX 3aKOHOB (DU3HUKU;
dbopMHpOBaHUE TIPEACTABICHHA O POIM (U3MKU IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJACTABICHHUH O  BO3MOXKHBIX  cdepax  Oymymiei
podeCcCHOHANILHOMN ACATCIBPHOCTH, CBSI3aHHOHN ¢ (DU3MKOM, IOJTOTOBKA K
JaJbHEHIIIeMy 00yYCHHUIO B 3TOM HaIpaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MPOorpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1iero o0pazoBaHusi 00ECIIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETEeHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DM3MYECKUE SIBICHUS C
MCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHMIIMX pPACYETHBIX 3aaad4 ¢
HCIIOJIb30BaHUEM duznyeckux MoOJIeTeH, TBOPYECKHUX "
MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0AAaTh MIPUPOHBIC SBIICHUS W BBIMOJIHATH OMbBITHI,
nabopaTtopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIHHBIX MPUOOPOB;

OocBOeHHE MPUEMOB PabOTHI ¢ MH(MOpMaIuel GU3NIECKOro COACpKaHuUs,
BKJIOYast UH(POPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSIX (PU3MKH, aHATU3 U
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu MpoPecCUOHATBLHON eI TEIbHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTIKEHUAX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpasoBaHus oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hel1eqn10), B 8
Kiacce — 68 yacoB (2 yaca B Heaeno), B 9 kinacce — 102 yaca (3 yaca B HeeJ110).

[Ipennaraemseiii B mporpaMmMe mo (GU3MUKe MEepeueHb JTab0paTOPHBIX padboT H
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTENb JeIaeT BEIOOP MPOBEICHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CUcKa IKCIEPUMEHTATBHBIX 3aJlaHUl, MPEAJIaraeMbIX B paMKax
OCHOBHOTI'0 TOCYJapCTBEHHOT'O 3K3aMEHa M0 (U3HKE.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KaOIIEro Mupa.

@®usnka — Hayka o mpupone. SBieHuss npupoisl. OU3NUECKUE SBICHHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbL. M3MmepeHue Qu3nueckux BenuuuH. Dusznyeckue
npubopsl. [lorpemHocTs n3mMepeHuit. MexxayHapoHas CUCTeMa €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Yy4aloT MPUPOLIY.
EcTecTBEeHHOHAYUYHBII METOJl TMO3HAHUA: HAONIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, OOBSICHEHUE
HabmogaemMoro apieHus. Onucanue GU3NUECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUSL.
2. @usnyueckue MpUOOPHI U MPOIEaypa MPSMBIX U3MEPEHUN aHAOTOBBIM U
M POBBIM PUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OnpeneneHue UeHbI IeJIEHUS MIKaIbl U3MEPUTEILHOTO Tprbdopa.
N3mepenne pacCTOSHAMN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MaJbIX TEN.

N3mepeHne temmepaTypbl MpU MOMOLIM KUIAKOCTHOIO TEPMOMETpA M

AT Sl

JlaTYuKa TeMIEepaTyphl.
6. IlpoBeneHue ucciaen0BaHUs IO MPOBEPKE TUIIOTE3bI: NAJBHOCTh MOJIETA
apuka, MyImeHHOTr0 TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIle BhICOTA

mycKa.

Paznen 2. IlepBoHayasibHbIe CBEICHUS 0 CTPOEHUM BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OMNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmwxkenue yacTtui, BemecTBa. CBS3b CKOPOCTH JIBUKEHUS 4YaCTUIl C
temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumosnelictBue yacTuil
BEIIIECTBA: MPUTSHKEHUE M OTTAJIKMBAHUE.

ArperatHbl€ COCTOSIHHS BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPIBIX
(KpucTauIM4eckux) Teja. B3auMocCBs3b MEXJy CBONWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX MU UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Hemoncmpayuu.



Hab6mronenne 6poyHOBCKOTO JIBHKECHHS.

Hab6monenne nuddysun.

HaOmronenne  siBlieHWi,  OOBSICHSIOMIMXCS ~ TPUTSHKEHUEM WU
OTTAJIKMBAHUEM YACTHIl BEIIECTBA.

Jlabopamopnsie pabomuel u onvimol.

1. OueHka JuaMmeTpa aroMa METOAOM pAnoB (C  HCIOJIb30BAaHHEM

dbotorpaduit).

2. OnbIThI 110 HAOJIOIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSAKEHUS.

Pa3nen 3. /IBuskeHHe U B3auUMo/ielicTBHE TeJl.

MexaHnueckoe IBHKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JABMKEHUH. Pacdér mytu u
BPEMEHHU JIBUKCHMUSL.

SIBneHue wWHepHUU. 3aKOH HMHEpIUM. B3auMozelcTBHE Tel Kak IpUYMHA
M3MEHEHHSI CKOPOCTH [IBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTH Tedna.
[InotHOCTE BemecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHHULE
00BbEMa BEIECTBA.

Cuita Kak XapakTepucTUKa B3aumojaeicTBus Teil. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJia
TskecTd. CHila TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cuin. Cuna TpeHus.
TpeHne CKOIbXKEHUS U TPEHUE MOKOs. TpeHne B IPUPOIE U TEXHUKE.

Hemoncmpayuu.

HabGnronenne MexaHM4ecKoro JIBUKEHHUS Tea.

N3mepenune cKkOpoCTH MPSMOJIIMHEMHOTO JBHKECHUS.
HaOmnroienvie siBneHust HHEPLIUU.

Hab6nronenue n3MeHeHnst CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TEIL.

CnoxxeHue cuJl, HalTpaBJICHHBIX 110 OJJTHOM MPSMOM.

o Dk W

Jlabopamopnsie pabomuol u onvimol.

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIapHKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jlajiee).

2. OmpepeneHue CpelHEd CKOPOCTU CKOJIBKEHMsSI OpycKa WM IIapuKa I0
HAKJIOHHOU TIJIOCKOCTH.

3. OmnpeneneHue MmIOTHOCTU TBEPAOTO TENA.
OmnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTsKEHUS (Iedopmaiiun)
MPY>KUHBI OT TPUIOKEHHOU CHUJITBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHUS OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.



Paznen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U yBEIUYEHUS AaBieHus. /aBneHue rasa.
3aBUCMMOCTh JaBJ€HUS raza OoT 00bEéMa, Temmeparypsl. [lepegaua naBiieHHs
TBEPABIMHU TEJIAMH, KUIAKOCTAMU M rasamu. 3akoH Ilackansa. IlHeBmaTmueckue
MAalIMHbl. 3aBUCUMOCTh JaBJEHUS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnyeckuit
napanokc. Coobiaromuecs cocyabl. [ 'uapaBindeckue MEXaHU3MBI.

Atmocdepa 3emunn u atmMocepHoe naBiaeHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHONW 00onouku 3emnu. Omnbit Toppuyennu. U3mepenune atmochepHOTo
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIECHUS OT BBICOThI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHust aTMOCHEPHOTO JIaBJICHUS.

JlericTBuE KUAKOCTH U ra3a Ha NOTPyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpayuu.

o gk W

3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaua naBneHUS KUJIKOCTHIO U Ta30M.

Coobmiaromuecs Cocyapl.

['mapaBnuyueckuit mpecc.

[IposiBinenue nercTBrst aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tella
Y TUTIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKHUBAOIIEN CHIIBI BECY BBITCCHEHHOW KUJIKOCTH.
VYciioBue M1aBaHus TeN: IJIaBaHUE WIM NOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHONIEHUSI TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B
KUJKOCTh YaCTH TEJIA.

OnpeneneHue  BBITAIKUBAKOIIECH CWIBI, JEUCTBYIOIIEW Ha  Teo,
MOTPYKEHHOE B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBL, IEUCTBYIOLIEN HA TEJIO
B JKAJIKOCTH, OT MacChl TeJa.

OneITbl, JEMOHCTPHUPYIOLUIME 3aBUCUMOCTb BBITAJIKHWBAOLICH  CHUIIBL,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCTH Tea U OT INIOTHOCTH KUAKOCTH.

KoHcTpynpoBanne apeoMmerpa WJIM KOHCTPYMPOBAHME JIOAKM U
OIpeJENICHNE €€ IPYy30I0ABEMHOCTH.

Pa3zgesn S. PaGoTra 1 MOIIHOCTB. JHeprus.
Mexanundeckast padota. MOLIHOCTb.



[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [IpumeHeHune npaBusia paBHOBECHs phluara K 0J10Ky. «30J10TOe
npaBuwio» Mexanuku. KITJ[ npocteix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass sHeprusi. KuHeTmyeckass M TOTEHIUAJIbHAs SHEPTrUs.
[IpeBpallieHre OTHOTO BHUJIa MEXAHUYECKOW SHEPTUU B IPYTrOi. 3aKOH COXPAHEHUS
SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenne padOThl CHIIbI TPEHUS MPU PABHOMEPHOM JIBH)KEHUU TeJa 10

TOPU30HTAIBHON OBEPXHOCTH.

HccnenoBanue ycioBUil paBHOBECHUS pblyara.
N3mepenue KII/] HaKIIOHHOW IOCKOCTH.

N3ydeHne 3aK0OHa COXPAaHEHUSI MEXaHUYECKOW dSHEPTUU.

8 KVIACC

Pa3nea 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUHM CTPOCHUS
BelecTsa. Macca W pa3Mepbl aTOMOB M MoOJeKyd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiICHEHUE CBOWCTB I'a30B, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUM MOJEKYISIPHO-KHHETUYECKON TEOPHH.
CMaunBaHMe U KalWUISIPHBIE ABJICHUS. TEII0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpeHHsis sHeprus. CrnocoObl W3MEHEHUS! BHYTPEHHEW SHEPIrUM:
TeIUIonepeaya u coBepiieHne padboTel. Buasl Temionepeiayu: TemIonpoOBOAHOCTD,
KOHBEKLUS, U3TyYEHNUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIUIOBOE paBHOBecHMEe. YpaBHEHUE TeruioBoro OanaHca. [linaBieHue wu
OTBEPACBAHHE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIJIOTA IUIABJICHMUS.
[TapooOpazoBanue u koHaeHncamus. Mcmapenue. Kumenue. YienbHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpHOro
JTaBJICHMUSL.

BrnaxxHocTts Bo3yXa.

OHeprus TOIJIMBA. Y IeJIbHAs TEIIOTa CTOPAHHUS.



[Tpuauner pabotel TernoBbix nsurateneit KIIJ TemmoBoro aBuratesns.
TennoBple IBUTATENH U 3aLUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS ¥ MIPEBPAIECHUS SHEPTUHU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1.

gk LD

© 0 3o

Hab6mronenne 6poyHOBCKOTO JIBHKECHHSI.

Hab6monenne nuddysun.

Habmroienue siBieHn CMauMBaHUS U KalWJUIAPHBIX SIBJICHUIA.
HabmtoeHue TemnaoBoro paciimpeHus Tel.

M3meHeHnue paBiieHus ra3a MNpU M3MEHEHUH o0bEMa M HArpeBaHUU WIIH
OXJIQKICHUHU.

[IpaBuia uzMepeHus: TeMIEepaTyphl.

Bubl Teronepenaym.

OxJaxieHue Npyu COBEPIICHUH padOTBHI.

HarpeBanue npu coBepuieHn# padOThl BHEITHUMU CHUIIAMH.

10. CpaBHEHHE TEIIOEMKOCTEN PA3JIMUHBIX BEIIECTB.
11. HaGnronenue KureHus.
12. HabnroieHue mocTosHCTBA TEMIIEpaTyphl MPH TIIaBJICHUH.

13. MoJiesn TEIUIOBBIX JBUTATEIICH.
Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

OmnbITHI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO NMPUTSHKEHHUS.
OMnbIThI IO BBIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOTIOJEHUIO TEIJIOBOIO PACIIMPEHUS Ta3oB, >KUAKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBieHus Bo3Ayxa B OalsIOHE MINpPHULIA.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00BbEMa U HArpEeBAHMS WA OXJIAXKIACHUS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOMN TpyOKe OT TeMIEpaTyphl.

Habmronenue wu3MeHeHUss BHYTPEHHEH »HHEPruM Tejla B pe3yJsbTare
TeIIonepeayu U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHHS TEIIOOOMEHAa MpPU CMEIIMBAHUM XOJIOJHOW U
ropsiuer BOJBI.

OnpeneneHue  KOAMYeCTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOM  IIpHU
TEII000MEHE C HarpeThIM METAJUIMYECKUM LIWJINHIPOM.

10. OnpenesieHne yIeapHON TEIIOEMKOCTH BELIECTBA.

11. MccnemoBanue nporiecca UCIapeHusl.

12. OnpeaeneHHe OTHOCHUTEIBbHON BJIAKHOCTH BO34yXa.
13. OnpenienieHue yAeNbHOM TeTUIOTHI IJIaBJICHUS JIbJA.
Paznen 7. DjaekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.



OnekTtpuzauus Ten. [[Ba poma 3nekTpuyecKux 3apsiioB. B3aumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCUMOCTH CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J1 OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEK]TY TeJIaMU).

Onektpuueckoe mnone. Hanpssk€HHOCTH 3nekrpudeckoro mois. [IpuHiun
CYyHEPHO3ULIUN STIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3aps/ioB. DIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsii.
Crpoenne aroma. [IpOBOOHMKM UM  AMDJIEKTPUKH. 3aKOH  COXPaHEHHUs
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA.
HMCTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUSL S3JIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B JKUJKOCTSAX U razax.

Onektpuueckasgs nenb. Cuina  TOKa.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHHE TPOBOJHUKA. Y IEJIIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma
JU1s yuactka nend. [locnenoBaTenbHoe U apauieibHOE COEUHEHNE TPOBOAHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOrOo ToKa. 3akoH Jhxoyms—Jlenna.
DneKkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBbIKAHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosje. MargautHoe mojie 3eMJIM M €ro 3HaueHWe Ui KU3HH Ha 3emie. OnbIT
Opcrena. MarHuTHOE 1OJIE SJIEKTPUYECKOTO TOKA. [IpruMeHeHne 2I1eKTPOMArHUTOB
B TEXHHUKE. J|eiICTBME MArHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb
MIOCTOSIHHOTO ~ TOKa. VCrnojib30BaHWE  3JEKTPOJBHUraresied B  TEXHHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omnertel @apanesd. fABnenne snekrpoMarHuTHOM MHAYKIuU. [IpaBuno Jlenna.
DNeKTporeHepaTop. Cnoco0b1 MOTYy4YECHUS AIEKTPUYECKOUN SHEPIUH.
DNEKTPOCTAHIIMK HA BO30OHOBISIEMBIX UCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpuU3anus Tel.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.

DNeKTpocTaTHYeCKast HHIAYKIUSI.

3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.

[IpOBOJTHUKH U TUAIEKTPUKHU.

MoaenupoBaHue CHUIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.

M cTOYHUKYN OCTOSIHHOTO TOKA.
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JIeCTBHS DIEKTPUUECKOTO TOKA.

10. DIEKTPUUYECKUN TOK B JKUJIKOCTH.

11. I'a30BbIii pa3psI.

12. I3MepeHne CHIIbl TOKA aMIIEPMETPOM.



13
14
15
16
17
18
19
20
21
22
23
24

25

. I3Mepenune 3J1eKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraTt n marasuH COnpOTHUBIICHUMN.

. BzaumoiericTBuE MOCTOSIHHBIX MAarHUTOB.

. MopenupoBaHre HEBO3MOKHOCTH PA3JIECIIEHUS TTOJIFOCOB MarHUTA.

. MoaenupoBaHne MarHUTHBIX MOJIEW NOCTOSTHHBIX MATHUTOB.

. OneIT Dpcrena.

. MaruuTHoOe€ noJie ToKa. DJIEKTPOMArHUT.

. JleicTBHE MarHUTHOTO MOJIsI HA IPOBOJIHUK C TOKOM.

. DJEKTPOIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnenoBanue ABIEHUS JNEKTPOMATHUTHON UHAYKIIHH.

. OnbITel @apajes.

. 3aBUCUMOCTb HAIPABJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHHUSI.

. DJEKTPOreHePaToOp NOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o 9k W

10.
11.

12.

13
14

OnpiTel MO HAOMIONCHUIO DJCKTPU3ALMM TEN HWHAYKIUMEH U MpU
COIPUKOCHOBEHUH.

UccnenoBanne NEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH H
JTUBJIEKTPUKHU.

COopka u nmpoBepka paboThI MEKTPUUECKOMN I[EMU TTOCTOSHHOTO TOKA.
N3mepeHnne u peryJnpoBaHHue CUIIbI TOKA.

N3mepenue v peryaupoBaHue HAMpPsHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYLIETO 4YE€PE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD AIEKTPUYECKOTO
COTNPOTUBJICHUSI TIPOBOJHMKA OT €ro JUIMHBI, IJIOIIAJN TOMEPEUYHOI0
CEUYCHHS U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUHM NPU MOCIEN0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia s CWIbBl TOKa IPU MAPAJUIETBHOM COEAUHECHHUU
PE3UCTOPOB.

Omnpenenenue padOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, UAYIIETO Y€pe3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

. Onpenenenne KII/] narpeBarens.

. MccnenoBanne MarHuTHOTO B3aUMOJIEVCTBUSA MOCTOSIHHBIX MAarHUTOB.



15. I3y4yeHrne MarHuTHOTO MOJIsI IOCTOSIHHBIX MAarHUTOB IIPU UX 00bEeTUHEHUH
U pa3JeIICHUH.

16. MccenoBanue 1eMCTBUSA IJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OnbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUSA
KATYILIKH C TOKOM M MAarHUTA OT CUJIbI TOKA U HAIIPABJIEHUs TOKA B KATYIIKE.

18. I3y4yeHue AeNCTBUS MAarHUTHOTI'O I10JIS HA IIPOBOAHUK C TOKOM.

19. KoHCcTpyHnpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenne KII/I anexkTpoaBurateabHON yCTaHOBKHU.

21. OnBITBIL O MCCIEAOBAHUIO SIBJICHUSA DJIEKTPOMATHUTHOW WHIYKIMH:
WCCICOBAHUE W3MEHEHWW 3HAYEHMS W HAIpPaBJIEHUs HWHIYKIHOHHOIO
TOKA.

Pa3nen 8. CBeToBbIE SIBJICHUS.

Jlyueas MOJEJb CBeTa. HUctounnkn CBeTa. [TpssmonnHeitHOE
pactipoctpanenue cBera. 3atmenus Coinnua u JIlynsl. Otpaxenue cBera. I1nockoe
3epKaJio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomiieHus cBera. llonHoe BHyTpeHHee
OTpPa)KEHHE CBETA.

Jlunza. Xox myuedt B inH3e. OnTudeckas cucrema ¢oToarnmapara, MUKpOCKOIa
1 Teneckorna. a3 kak ontuyeckasi cucteMma. bn3opyKkocTh U 1adbHO30PKOCTD.

Hemoncmpayuu.

[IpssMOTMHENHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomiienue cpera.

XoJ nyuei B coOuparoIiei JInH3e.

XoJ 1y4er B pacCenBaroIIeH JIUH3E.

[Tomyyenune n300paxeHuil ¢ IOMOUIBIO JTUH3.

Mogens rnasa.

Jlabopamopnwie pabomul u onvimol.

1. WccnenoBaHue 3aBUCMMOCTU yTjla OTPa)XEHHUS CBETOBOrO Jyda OT yTJia
naJIeHuUs.

2. M3ydeHne xapakTEepUCTHK N300PaKEHUSI PEIMETa B TIIOCKOM 3€pKajle.
HccnenoBanrie 3aBUCUMOCTH YTila MPEJIOMIICHHS] CBETOBOTO JIyda OT yIJia
MaJIeHus Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. IlonmyueHue n300pakeHUN C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenue HOKYCHOTO PacCTOSIHUS U ONTHYECKOW CHIIBI COOMpAroIIeh
JIVH3BI.
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9 KUIACC

Pa3znen 9. Mexannuyeckue siBJIeHHS.

Mexannueckoe ABWKeHHe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBWKEHHsA. PaBHOMEpHOE TPAMOJIMHENHOE
nBwxeHue. HepaBHoMmepHoe npsimonHeENnHOE NBHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHelHOe JBmKeHue. CB0OOHOE
nagenue. OnbITel ['anuies.

PaBHOMEpHOE ABMXKEHHUE IO OKPYKHOCTH. Ilepron m yvacrora oOpamieHus.
JluneriHas v yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEbHOE YCKOPEHHUE.

ITepssblii 3akoH HbtotoHa. Bropoit 3akoH HetoToHa. Tpernit 3akoH HeroToHa.
ITpuHIMII CYyTIEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHUS CKOJIbKEHUS, CUjla
TPEHUs IOKOs, IPYTUe BUbI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. Y CKOpEeHHE CBOOOJHOTO
najgeHus. J[Bwxenue mianer Bokpyr Comnua. IlepBas kocMmuueckas CKOPOCTb.
HeBecoMmocTh 1 neperpysku.

PaBHOBecue marepuanbHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJa C 3aKPEIJIEHHON OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynee Tena. M3menenne ummynbsca. Mmynbe cuibl. 3aKOH COXPAHEHUS
UMITyJibca. PeakTuBHOE IBMKEHNE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIManbHas sHeprus Tena, MOJAHIATOrO Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTrUs CxaToN NpykuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOM DHEPTHM. 3aKOH COXPAHEHHs MEXAHUYECKOM
DHEPIUH.

Hemoncmpayuu.

1. Halnrogenne MexaHMYECKOro JBUKEHUS TENa OTHOCUTEIBHO Pa3HBIX TEl

OTCYETA.

2. CpaBHEHHME IMyTe€d W TPACKTOPHUI JBUKEHUS OJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKEHMUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.
HabGnronenue 1BM>KEHHS Tela IO OKPYKHOCTH.

& Dok W

Habmronenne MexaHu4eCcKUX SIBJICHHUM, MPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO
KaOuHeTa (PU3UKU.



7.

8.
9.

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

3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJla U JIEWCTBYIOLIEH HA HETO
CHJIBL.

HabGnronenue paBeHcTBa CHII TPU B3AUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaya umIryabca mpu B3auMOJEHCTBUM TEIL.

[IpeoOpa3zoBaHus SHEPTUH MIPU B3aUMOJICHCTBHUH TEII.

CoxpaHeHHEe NMITyJIbCa IIPU HEYNIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMITyJIbca Npu a0COIIOTHO YIPYTOM B3aUMOJACHCTBUU.
HabGnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHHUYECKOH 3HEPTUU IPU CBOOOTHOM MaJACHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABMXKEHUH TeJIa MO IEUCTBUEM
IIPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanne Tpakra i pasroHa W JaJbHEWINEr0 PaBHOMEPHOIO
JBW)KCHUS 1IaPUKA WU TEIIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXEHUs OpycKa WM JABUKEHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenue yCKOpEHHsI Tena IPU PAaBHOYCKOPEHHOM JIBHXKEHUHU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTU IIYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBHYKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM MNpPU PABHOYCKOPEHHOM [BHXKEHUU O€3
Ha4yaJbHOM CKOPOCTH ITyTH OTHOCSTCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIMUE IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHHUS.

Omnpenenenue kodhHUIMEHTA TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUH TEJIa 110
TOPU30HTAIBHOMN ITIOBEPXHOCTH.

Onpenenenue padOTBl CWJIBl  YIOPYrOCTH TpH TOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJBUKHOTO OJIOKOB.

M3ydeHne 3aK0Ha COXpaHEHUs YHEPTUM.

Pa3zngen 10. Mexannueckue Ko1e0aHUA U BOJHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHU: TTepro,
4acToTa, aMIUINTyAa. MareMaTH4eCKuii U NPy KUHHBIM MasTHUKU. [IpeBpaimenue
SHEPIrUH NP KOJeOATETbHOM JBUKEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHole — kojeOanus.  Pe3oHanc.
Mexannueckue BonHbl. (CBOMCTBA MEXAaHMYECKMX BOJH. lIpomonpHble U



MONepeYHble BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacHpOCTpaHECHUS.
MexaHnueckue BOJIHBI B TBEPIOM Tele, CEHCMUYECKUE BOTHBI.

3Byk. I'poMKkoCTh 3Byka W BbicoTa TOHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yJIBTPa3BYK.

Hemoncmpayuu.

1.

LA

Habmrogenne koneOaHui Tel mHOA ASHCTBUEM CHIIBI TSHKECTH M CHIIBI
YIPYTOCTH.

HabGnronenue kosiebaHuii rpy3a Ha HUTU U Ha MPYKUHE.

HabGmroneHne BRIHY)ICHHBIX KOJIC€OaHMI U PE30HAHCA.

Pacnpoctpanenne npo0JIbHBIX 1 MTONEPEYHBIX BOJH (HA MOICIH).
HaoGmro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHUM PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

1.

7.

Omnpenenenne 4YacTOoThl W Iepuoja KojeOaHMH MaTeMaTH4ecKOoro
MasiTHUKA.

Omnpenenenue 4acToThl U MEPUOAA KoJIeOaHUN PYKUHHOTO MasiTHUKA.
UccnenoBanre 3aBUCUMOCTH NEpUOIa KOJIEOaHUI MOJIBEIIEHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

HccnenoBanue 3aBUCMMOCTHU NEpUOJIa KoJIeOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTU TepHOJa KOJIeOaHUU Tpy3a, MOJABEIIEHHOTO K
HUTH, OT Macchl rpysa.

OnbITel, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  IepHoJa  KoyieOaHMit
HPYKUHHOT'O MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepeHne yckopeHusi CBOOOHOTO MaieHHUs.

Paszges 11. D1eKTPpOMAarHuTHOE 10J1€ U JIEKTPOMATHUTHBIEC BOJIHBI.

DONEeKTPOMArHUTHOE  MoOJie.  DJEeKTpoMarHuTHble  BoJHbL.  CBoiicTBa
ANEKTPOMarHuTHeIX BOJH. [llkanma »nekTpoMarHUTHBIX BOJH. Vcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DJIeKTpOMaruuTHasa mnpupona csera. CkopocTe cBeta. BOJIHOBBIE CBOMCTBA

CBCTa.

Hemoncmpayuu.

1.
2.

CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
BosiHOBEBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1.

N3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C TMOMOIIBI0 MOOUIBEHOTO
tenedoHa.

Pasznen 12. CBeToBbIC ABJICHHUS.



JlyueBas MOJEJb CBeTa. HUctounukn CBeTa. [TpssmonnHeiHOE
pacnpoctpanenue csera. 3atMeHus CosHua u JIynsl. Otpaxenue cera. Ilnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomiieHus cBera. llonHoe BHyTpeHHee
OTpaxxeHHe cBeTa. lcnonb3oBaHME MOJHOIO BHYTPEHHETO OTPAXEHHsS B
ONTHYECKHUX CBETOBOAAX.

JIunza. Xop nyuert B inH3e. OnTudeckas cucrema GoToarnmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U 1adTbHO30PKOCTD.

Paznoxenue Oemoro cBera B crmektp. Onweitel HeloToHa. Crokenwue
CIEKTpaJIbHBIX L[BETOB. Jlucnepcus cBeTa.

Hemoncmpayuu.

[IpssMOTMHENHOE paCcIPOCTPAaHEHNE CBETA.

OTpaxxeHue cBeTa.

[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xox ydeil B coOuparonieil JInHs3e.

XoJ Iy4er B pacCEUBAIOIIEH JIUH3E.

[Tosryuenue n300pakxeHNU ¢ TOMOILBIO JIMH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.
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10. Moaenb riasza.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [Tomy4yenue 6em0ro cBETa MPH CIOXKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimol.

1. HUccnepoBanue 3aBUCUMOCTH yria OTPa)KEHUS CBETOBOTO Jyda OT yIJia
naJeHusl.
N3yuyenue xapakTeprucTuK n300paKeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH YTiia MPEJIOMIICHUS] CBETOBOTO JIyda OT yIJjia
MaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIION.
[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

5. Omnpenenenre GOKYCHOIO PacCTOSIHUS M ONTUYECKON CHIIBI COOMparoIen
JIMH3BI.
OnbITHI IO Pa3IOKEHHUIO OEJIOro CBETA B CIIEKT.
OnpITHl 1O BOCHPUATHIO I[BETA MPEAMETOB IMPHU WX HAONIOACHUH 4Yepes
LIBETOBbIE (DUIIBTPBI.

Pa3nen 13. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna v mmanerapHass Mojenb atoma. Mojenb atoma bopa.

Hcnyckanue u norioiieHue ceera aroMmoMm. KBanTel. JInnelyaTeie ClIEKTPHI.



PagnoaktuBHOCTh. Asbda, OeTa- U ramma-uznyudeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmoxaens aroMHoro sapa. Mszorombel. PaaguoakTtuBHbIE
npeBpaneHus. [lepron monypacmnaga aTOMHBIX SAED.

SlnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsJOBOTO M MAacCOBOI'O YHUCEIN.
OHeprusi cBsI3M aTOMHBIX saep. CBsA3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenud saep. Ucrounuku sneprun ConHIa u 3BE3I.

SlnepHas sHepretuka. JleMCTBUA pPagUOAKTUBHBIX HW3JIIYYCHUM HaA JKUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U TOTIJIONIECHUS.
CrexTpsl pa3Iu4HbIX Ia30B.

Cnektp Bogopoaa.

HaOmnronenue TpekoB B kamepe Buiibcona.
PaGota cuéruyrnka HOHU3UPYIOMINX U3TyICHHM.

SR e

Peructpanus u3inydeHus NpupoOJIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnrogeHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnepoBanue TPEKOB: M3MEPEHHE HEPIMU YacTHUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue paanoakTuBHOro (oHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENHEHO-00001AIOIINI MOy TIPEIHA3HAYEH 7Sl CUCTEMAaTU3aluu
1 000011IeHUS TPEAMETHOTO COJIEP>KAHUS U OTBITA ACSITEIBHOCTH, TPUOOPETEHHOTO
Ipy U3Y4YEHUH BCEro Kypca (PU3MKH, a Takke Uil MOJTOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY 7K3aMEHY Mo (pusuke ajigs oOydarommxcsi, BHIOPaBIIUX 3TOT
y4eOHBIN IPeaMET.

[Ipy U3ydyeHUN JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITebHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBaETCA JTOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTb: OCBOEHHE HAy4HBIX METOAOB HCCIEIO0BAHMS
SBJIICHUM TPUPOABl M TEXHHUKH, OBJIAJCHHE YMEHUSMU OOBSCHATH (U3HUECKHE
SBJICHUS, TPUMEHsSs TOJy4YEHHbIE 3HAHUS, peuarb 3aJadyd, B TOM 4YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTANIbHBIE.

[IpuHIMNIHANTBHO AEATENPHOCTHBIN XapaKTep JAHHOTO pa3jeia peaanu3yeTcs 3a
C4€T TOTO, UTO OOYHYAIOIIMECS BBIMOIHSIOT 3a/IaHUsI, B KOTOPBIX UM IIpeJiaraercs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh U HAYYHO OOBSICHATH
(bu3nyYecKue SBICHUS B OKPY>KaIOIIEl MPUPOJIE U MOBCETHEBHON KU3HH;

WCIIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCIIE JIA MPOBEPKU THIOTE3 U MOJIYUYEHHUS] TEOPETUUECKUX BBIBOJOB;



OOBSICHATh Hay4yHbIE OCHOBBI HambOoJiee BaKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, NPAKTUUECKOTI0 NCIOJIb30BaHUs Pa3IMUHbIX HCTOUHUKOB
HHEPrUM HAa OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUSI BCEX M3BECTHBIX BUOB
SHEPIUU.

Paznen 14. Ctpoenue u 3Bosonus BeesieHHOM.

AcTpoHOMUS, €€ CBsI3b ¢ JApyruMu Haykamu. CTpyKTypa U MacHITaObl
Bcenennoit. OcoO€HHOCTH aCTPOHOMHYECKUX METOJIOB UCCIIeIOBaHUs. TenecKOoIbl
U PaguOTENIeCKONbl. 3BE3/bl U CO3BE3/IUS. 3BE3/IHBIC KapThl, TJI00YCHI U aTJIACHI.
Bunumoe roguuynoe newxkenue Connua. Dxnuntuka. J[Bwkenue u ¢asbl JIyHBI
3atmenunst Connua u JIynsl. Bpems u kanennapp

Pasutne mnpexncraBieHuid O CTpOEHUMM MHpa. ['eomeHTpudeckas cucrema
mupa. CTaHOBIIEHUE TEUOIIEHTPUUYECKON cucTeMbl Mupa. Kondurypamuu rmianet u
YCJHOBUS UX BUJIUMOCTH.

Onpenenenne pacctossHU ©  pa3mMepoB Tel B COJHEYHOW CHUCTEME.
['opu3oHTanbHbIA Mapauiakc. JIBMKeHHWE HEOECHBIX Ted MOJ JECUCTBHEM CHII
TATOTCHUSL.

ConHeuHas cucTeMa Kak KOMIUIEKC Tel, UMEIOIINX 00Ilee MPOUCXOKIACHHE.
3emna u Jlyna — pBoiiHas 1iaHera. McciaenoBanus JIyHbI KOCMHYECKUMU
anmapatamu. llunotupyemsie mnosersl Ha JlyHy. IlmaHeTsl 3eMHOW TpYIIIBL.
[InaHeThI-TUTaHTBl, UX CIYTHUKU W KoJiblla. Mainble Tena COJIHEUHOW CHCTEMBI:
aCTepOUIbl, IUJIAHETHI-KapJIUKH, KOMEThI, METEOpPUTHL.. MeTeopbl, OOMUIBl U
METEOPUTHI.

N3nyuenue u temneparypa Connua. CocraB u ctpoenue Connna. McrouHuk
ero sHeprun. Atmocdepa Conrna. CojlHeuyHass aKTHBHOCTD M €€ BIMSHUES Ha 3eMITIO.
3Be31bl — JaJIEKUE COJIHIA. ['OAWYHBIM MNapajylakC M pPACCTOSIHUS 1O 3BE3.
CBETUMOCTD, CIEKTP, I[BET U TEMIEPATypa Pa3jIuyHbIX KIAcCOB 3Be3l. Macchl u
pasMepsbl 3B€3/. JBOJIIOLHNS 3BE3] PA3INYHON MACCHI.

Hama I'anaktuka. Ee pa3mepsl u ctpykrypa. /IBa Tuna nacenenus ['anaktuku.
Mex3Be3aHas cpefa: ra3 u nbuib. CripanbsHblie pykaBa. Aapo [Nanaktuku. Obmactu
3Be3000pa3oBanus. Bpamenue [@Manmaktuku. I[IpoGnema «CKpbITOI» Macchl.
Pa3nooOpasue mupa ranaktuk. KBazapel. CKOMIIEHHUS U CBEPXCKOIICHUSI TaJIAKTHK.
OcHoOBBI coBpeMeHHOU kocmomoruu. «KpacHoe cMmemieHue» u 3akoH Xab0:ma.
Hecrannonapnas Beenennasa A. A. @puamana. bosibiiioil B3pbIB.

[Ipobnema cyiiecTBOBaHUSI )KM3HU BHE 3eMJIU. Y CIOBUS, HEOOXOIUMBIC ISt
pasButus *ku3HU. [loncku xu3HM Ha miaHetax CoHEYHOU cucteMbl. CIIOKHbBIE
OpraHMYecKuEe COeIMHEHHs B  KocMmoce. COBpEMEHHbIE  BO3MOXHOCTH
KOCMOHABTUKM W PAJAUOACTPOHOMHUH JUISl CBSI3M C JAPYTUMU LUBHIA3ALUSIMHU.
[InaHeTHBIE CUCTEMBI y JPYTHX 3Be3[d. YenoBEYECTBO 3asBISET O CBOEM
CYILLIECTBOBAHHH.



Hemoncmpayuu.

1. Ctpykrypa u Maciutadbl BeenenHoi.

2. Buaumoe roguuHoe asrxenne ConHua.

3. 3armenust ConHua u JIyHbI.

4. 'enuonieHTpUYECKasi CUCTEMa MUpPa, KOHPUTYpaIus TIIaHeT.
6. [Inanersl COTHEYHON CUCTEMBI.

7. Jlan€kue miaHeThl.

8. Manbie Tena ConHEYHON CUCTEMBI.

9. Cocras u crpoenue CoJiHIIa.

10. Mneunsiit [1yTs u ['amakTuka.

11. Ipyrue 3BE31HBIE CUCTEMBI.

12. CoBpeMEHHbIE BO3MOKHOCTH KOCMOHABTUKH U PaIM0ACTPOHOMUH.
Jlabopamopnsie pabomuel u onvimol.

1. 3ydyeHue npuHIIKIA IEUCTBUSA TellecKona-pedpakropa.

2. CBeTuiia Ha KapTe 3BE3IHOrO Heba.

3. OcHOBHBIE 2JIEMEHTHI HeOECHOM chephl.

4. OnpenesieHne pa3MepoOB CBETHUII.

5. 'ogn4uHbIN apauiake U pacCTOSAHUA 10 3BE3.

6. XapakTepucTrKa U3IIy4eHUs 3BE3 .

7. OnpeneneHne pacCTOSHHM 110 3aKOHY Xa00:1a.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue (u3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbTaTe uzydeHus: pu3rKu Ha ypoBHE OCHOBHOT'O 00111eT0 00pa3oBaHUsl y

oOyyaroiierocsi 0yayT cQopMHpPOBaHBI CIEAYIOIIME JTUYHOCTHBIE PE3yJbTaThl B
4acTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(pu3HYECKON HAYKU;

- IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O0CYKJACHUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKECHUM
buzuky;

- OCO3HaHHE BaXHOCTH MOPAIbHO-3TUYECKUX NPUHLUIIOB B AEATEIbHOCTU
Y4EHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCHPUSTHE ICTETHUYECKUX Ka4eCTB (PU3NUYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HaHME LEHHOCTH (U3NYECKOM HayKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAaHKSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaXKHEHIIECH COCTABIIAIOLICH
KYJbTYPBIL;

- pa3BUTHE HAy4YHOU JIIOOO3HATEILHOCTH, MHTEpECca K HCCIEA0BATENIbCKOM
NEeSATEeNbHOCTH,

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI M  JIMOIMOHAJIBHOIO
0J1aronoJIy4ns:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a XU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TMpaBWil O€30MacHOTO TOBEACHUS Ha
TPaHCTIIOPTE, HA JIOpOrax, C JJIEKTPUUECKHM U TEIJIOBBIM O0OPYIOBAaHUEM B
JOMalIHUX YCIJIOBHSIX;

- cOpMUPOBAHHOCTH HaBBIKA pehIEKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIHOKY
Y TAKOTI'O € MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOT0 BOCIIMTAHMSI:

- aKTUBHOE y4yacTH€ B pEHICHUM MPaKTUYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTenbHON  OpraHuM3aluu, TopoAa, Kpas) TEXHOJOTUYECKOH U
COIMATIbHOM HANPABIECHHOCTH, TPEOYIOIIUX B TOM YHCII€ U PU3NUECKUX 3HAHUI;



e - MHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOECCUi, CBI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS:

e - OpHEHTalMs Ha TpUMEHEHHE (U3MYECKUX 3HAHUM IJIs1 pelieHus 3aaad B
o0JlacTU OKpY>Karolllel Cpeabl, TUIAHUPOBAaHUS TOCTYNKOB U OLEHKUA UX
BO3MOXHBIX ITOCJIEACTBUH JJIs1 OKPYKAIOIIEH CPEbI;

e - OCO3HAaHME TJIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MpOoOJeM M MyTel ux

pelieHus;

e 8) aganTranum K HU3MEHSIIOUIMMCH YCJOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpenabi:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBHUU TPH BBIMOJHEHUH WCCICIOBAHUN U
MPOEKTOB (hM3UYECKOW HAIPaBIECHHOCTH, OTKPBHITOCTh OMBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIIICHHWE YPOBHSI CBOEHM KOMIIETEHTHOCTH 4Y€pE3 MNPAKTUUYECKYIO
JIESATSIILHOCTD,

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4uciie (POpMyIUpPOBaATh
UJIeH, TIOHATHS, TUTIOTE3BI O GU3HIECKIX OOBEKTaX U SIBIICHUSX;

e - Oco3HaHHE Je(PHUITUTOB COOCTBEHHBIX 3HAHWM W KOMIIETCHTHOCTEH B 00JIacTH
[)76370 978

e - IUTAHUPOBAHHWE CBOETO PA3BUTHS B MIPUOOPETEHNH HOBBIX (PM3MUECKUX 3HAHUI,

e - CTpEMJICHHE aHAJTU3UPOBAThH U BBISBISATH B3aMMOCBS3H MPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OlIGHKa CBOUX JCHUCTBUU C Yy4€TOM BIMSHHUS Ha OKPYXAIOUIyI Cpeny,
BO3MOJKHBIX TTT00ATBHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs IPOrpaMMBbI IO PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus Yy oOyuyaromerocss OyayT CcQOpMHpPOBaHbI MeTanpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIIE T03HABAaTEIbHbIE YHUBEPCAIbHbIE YUeOHbIe TEHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCAJbHblE  y4eOHBIE  JCWUCTBUS,  PETYJIATUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TCHCTBUA.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

ba3oBble JJornueckue aJedcTBUs:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);
e YCTAHABJIWBATH CYIIECTBEHHBIN MpPHU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JTAaHHBIX ¥ HAOMIOICHUSAX, OTHOCIIIUXCA K (PU3NYECKUM SIBIICHUSM;
BBISIBJISITH  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M TPU HM3YyYEHUH (DU3HUECKHUX
SIBIIEHUI U TIPOIIECCOB, JENaTh BBIBOBI C UCIIOJIb30BAHUEM JETyKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUTaTh THIIOTE3bl O B3aUMOCBS3SIX
($U3NIECKUX BETUYNH;

CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 penieHus: yueOHOH GU3NIecKoil 3a1a4uu
(cpaBHEHHME HECKOJIbKMX BapHAaHTOB pEIICHMs, BbIOOp HaumOoliee
MOJIXO/ISIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarejbcKkyue 1eCTBUSA:

HCITOJIB30BATh BOTIPOCKHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT TTO3HAHUS;
MIPOBOJIUTH TT0 CAMOCTOSITEIPHO COCTABIIEHHOMY TUTAHY OIBIT, HECIIOKHBIN
(bU3NYeCKUl DKCIIEPUMEHT, HEOONbIIOe UCCIeN0BaHUe (PU3NIECKOTO
SIBIICHUS;

OIICHWBATh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaIuio,
MOJTYYCHHYIO B XOJI€ UCCIICTIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATETHLHO (POPMYIUPOBATH OOOOIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
MIPOBEEHHOTO HAOIIOICHUS, OTIBITA, NCCIICOBAHNS;

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3UMYECCKUX
MPOIIECCOB, & TAK)KE BBIBUTATH MIPEATIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTH Pa3IuYHble METOAbl, MHCTPYMEHTBI U 3aMpOChl NPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MpPEMIOKEHHOW Yy4eOHOU
(dbu3uYeCKOM 3a1a9H;

aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALUIO
pa3TUYHBIX BUIOB U POPM IPEICTABIICHNUS,

CaMOCTOATEIBHO BBIOMpAaTh ONTUMAJIbHYIO (OPMY IMPEICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3a7aud  HECJIO0XHBIMU
CXE€MaMHu, IarpaMMaMu, HTHOU rpauKoi 1 X KOMOUHALUSAMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEHUS Yy4yeOHOro MaTepuaya, pe3yJbTaTOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXkIaeMOil TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHbIE HA pEIICHUE 33/a4d U TOAJep>KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

COTMOCTABIIATh CBOM CYXXICHHS C CYXACHUAMHU JPYTHX YYaCTHUKOB
auanora, oOOHapyKMBaTh pa3iNune U CXOJACTBO MO3UIIMIA;

BBIPA)KATh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMCHbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUTyJIbHON
pabOoThI IpU PEILIEHUH KOHKPETHOU (PU3NYECKO POOIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW JIESTEIbHOCTH, OPraHU30BbIBATH JACHCTBUS
no €€ JOCTHXEHHUIO: paclpeAessaTh poJid, OOCYXKIaTb IPOLECCh U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOI'O pe3yJbTaTa 1o
CBOEMY HAIIPaBJIEHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJIEHCTBHS.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

CaMoopraHmauml:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYaIlUsSX, TPEOYIOIINX
ISt pereHus: GU3nuecKux 3HaHUM;

OPUEHTUPOBATHCA B  PA3IUYHBIX MOJXOJAX MPHUHATUS  PEIICHUI
(MHAMBUIyaTIbHOE, MPUHSITUE PEIICHUS B TPyNIe, NPUHATHE pPEIICHUMN
TPYIION);

CaMOCTOATEILHO COCTABIISITh AITOPUTM pellieHUsT PU3NUYECKON 3a/1auu UITU
IJlaHa KCCIEAOBAHUS C y4ETOM HMMEIOUIUMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MpeIJIaracMble BApUaHThl PEIICHUM;
JieN1aTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OIIEHKY CUTYallMH U MpeaJiaraTh IjiaH €€ U3MEHCHHUS;
OOBSICHSIT ~ IPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHUS) PpPE3yJIbTaTOB
JeSITENHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEITEILHOCTH (B TOM YHUCJIE B XOJI BBIMOJHEHUS
(U3UYECKOr0  HCCIENOBaHMS WM IIPOCKTa) Ha OCHOBE HOBBIX
00CTOATENIbCTB, W3MEHHUBIIUXCS CHUTYallMii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTh €051 HA MECTO JPYTroro 4YeJoBeKa B XOJI€ CIIOpa UK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABATh CBOE MPABO Ha OIIMOKY MPU PEIIeHNH (PU3NYECKUX 3374 WU B
YTBEPKIEHUAX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI



K xonity o0yuenus B 7 Kjacce mpeMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIOJB30BaTh  MOHATUS:  (UBMYECKHME U  XUMHYECKUE  SBJICHUS,
HAOJIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHMIIBI (U3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHHE (paBHOMEpPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUsS, PABHOAECUCTBYIOIIAS
cuJa, nedopmanus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBjaeHus (auddysus, TErIoBoe NBUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBHKEHUE, HWHEPIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
BpallEHUs, llepeaya AaBiIeHUs TBEPIBIMU TEIAMU, KUIKOCTIMHU U ra3aMu,
aTMOc(pepHOE [aBlieHHE, IUIABAHHME TEJ, MPEBPALEHUS MEXaHUYECKOU
SHEPIuM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3WYECKUX  SIBICHUM B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBJICHUS B IMPUPOJIE:
MpUMEpPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B KUBOM M HEXKHUBOM
MpUpoOJie, NCUCTBUE CWJIBI TPEHUS B MPUPOJIE M TEXHUKE, BIUSIHUE
aTMOC(EpHOIO JIaBJICHUS HA >KMBOW OpPraHu3M, IJIaBaHuE phIO, phlyard B
TEeJIe YeIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3NUECKUX SIBIICHUI;
OIMMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBICHHUSI, UCTIOIb3YS
bu3nUecKkue BeIMUMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, Iy Th,
CKOPOCTb, CPEJHSS CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSAXKECTH, BEC Tela,
cuiia TpeHusl, AaBjeHue (TBEPAOro Tea, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIBI,
KO PUIIMEHT ToJIe3HOTO JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
MOTEHIUAJIbHASL DHEpPrusi), IMpPH OMNUCAHWU TMPABWIBHO TPAKTOBATh
(bU3UYECKUIT CMBICI UCTIOJIB3YEMBIX BEIUYNH, UX 0003HAYCHUS U €AUHUIIBI
(bU3NYEeCKUX BEIWYMUH, HAXOAWUTHh (OPMYJBI, CBS3BIBAIONINE JIAHHYIO
(buU3MYECKyl0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3HUYECKUX BEIUYNH;

XapaKTepHU30BaTh CBOWCTBA Te€d, (PU3MUECKUE SIBICHUS U IPOLIECCHI,
UCIIOJb3Ys MpaBUila CIOXKEHUs CUi (BIIOJb OJHOU MpsMON), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWJIO paBHOBECHUs phiuara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHHMKH, 3aKOH COXPaHEHUS MEXaHMYeCKOU



OHEPTUH, TPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alUCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3NUECKUE SBJICHUS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE CUTYAIMi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISIBISATh
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 1—2 JTOrMYecKUux
IaroB ¢ oOmnopod Ha 1-2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUM,
(hU3MYECKUX 3aKOHA WK 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aJauyd B 1—2 NEUCTBUSA, MCIHOJb3yS 3aKOHbI H
dbopmyrbl, CBsI3BIBarONIME (DU3UYECKHME BEIMYMHBI: HAa OCHOBE aHajIn3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKHUE
BEJIMYMHBI B (DOPMyJbl UM MPOBOAUTH PACUEThl, HaXOAUTh CIPABOYHBIC
JaHHBIE, HEOOXOIMMBbIE NIl PEUICHUs 3aj]lay, OIEHUBATh PEATUCTUYHOCTh
MOJIYYeHHOU (PU3NIECKOM BETMUUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PEIIUTh TMPU TOMOIIH
(hbU3UYECKUX METOJIOB, B OMTMCAHUU MCCJICIOBAHUS BBIJICTATh POBEPSIEMOE
MpEANoiokKeHue (TUMOTE3Y ), pa3andyaTh U UHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3ynbTar, HaXOAUTh ONIMOKU B XOJI€ OIbITa, AENaTh BBIBOJLI IO €r0
pe3yibTaram;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUN WU
(uznyecKux CBOUCTB Te: (HOPMYIUPOBAThH MPOBEPSEMbIEC TPEATONOKEHUS,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHMS, 3aMUCHIBATH X0/
OTbITa U GOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSIMbIE U3MEPEHUS PACCTOSHMS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI W TEeMIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS TPHOOPOB € YUIETOM
3aJTAaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHHUIA;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKON BEIMUUHBI OT
JIPYroil ¢ HCHOJIb30BAaHUEM MPSIMBIX HM3MEPEHUM (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABUXKYIIETOCA Tela OT BPEMEHU IBUKEHUSA TENa, CUITbI TPEHUS
CKOJILKEHHSI OT Beca Tejla, KayecTBa OOpabOTKM IMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CWJIbl TPEHHS OT IUIOMIAA CONMPUKOCHOBEHUS TEJ, CUJIBI
YIOPYTrOCTU OT YJJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIECH CUIIBI OT 00bEMa
MOTPYXEHHOM YaCTH Teja U OT INIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTHU OT
IJIOTHOCTH Te€Ja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO, yCIOBUMN
IJIaBaHUsSl TEJ, YCJIOBUN pPaBHOBECHUsS pblyara M OJIOKOB), y4acTBOBaThb B
IUIAHUPOBAHUM  YYEOHOrO0 MCCIIEIOBAaHUSA, COOMpAaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUS, CIENys MPeIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B BUJC



NpeUIOKEHHBIX TaOnull U TpaduKoB, JAeTaTh BBIBOABI MO pe3ysibTaTaM
UCCIIEJOBAHMSI;

NPOBOJNTH KOCBEHHBIE H3MEPEHHsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKHUBAIONIAsl CHJIa, ACHCTBYIOIIAs HAa MOTPYXEHHOE B
KHUJIKOCTh  T€JO0, KOI((UUMEHT IMOJIE3HOIO  JIEHCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIys TPEIIONKEHHOW WHCTPYKLIMHU: TPH BBHIMOJTHEHUN
U3MEpPEHU CcoOMpaTh JKCHEPUMEHTANIbHYIO YCTAHOBKY U BBIYHCIATH
3Ha4YeHHE UCKOMOI BEIMYUHBI;

cOOJII0/1aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OMucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
0 CBOMCTBAX (PU3MYECKUX SIBICHUI U HEOOXOUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU s obecriedeHnst 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHSI 3I0POBbS U COOIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY Kalollel cpeie;

OCYIIECTBISATh OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUA © TYTEM CpPaBHEHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMaIMIO, KOTOpas SIBISETCA MNPOTHMBOPEUYMBOM WM MOXKET OBITh
HEI0CTOBEPHOI;

WCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33aJaHUl HAyYHO-MOMYJISIPHYIO
JaUTEepaTypy (HPU3HUECKOTO COAEPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu MuTepHer, BnaaeTb nNpuéMaMud KOHCIIEKTHPOBAHHUS TEKCTa,
npeobpazoBaHusi HHPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HMUECKOTO COAEPKaHUsA, B TOM
quclie MyOJuYHO J1e]1aTh KpaTKue COOOIEHHSI O pe3yibTaTaX MPOEKTOB WU
y4eOHBIX HCCIEI0BAaHUM, IPU ATOM IPaMOTHO HCIOJB30BaTh M3yUYEHHBIN



MOHATUMHBIA ammapar Kypca (H3UKH, COINPOBOXKIAATh BBICTYIUICHUE
MpE3CHTALUEN;

MIPU BBHITIOJTHEHUN YYEOHBIX IPOEKTOB M MCCIEIOBAHUN pacrpeacssiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajadyamu,
CJIICIMTL 3a BBINOJHEHHMEM IUIaHA [JAEHCTBUM, aJICKBAaTHO OIICHMBATH
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTh  TPYMNIbI, BBICTPAUBATh
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 Kjacce mpeMEeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUH:

WCII0JIB30BaTh IOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJ, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTALNIMYECKUE U
amop(HbIE TE€Na, HACBHILIEHHBII M HEHACHIUIEHHBIM TMap, BIAXKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHss DHEpPrus, TEIUIOBOM JBHUIaTellb,
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsJl, JIEKTPUIECKOE T10JI€, IPOBOIHUKY U
TUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE MOJIE;
pasznuyarh sBJIEHUs (TEIUIOBOE pPACUIMPEHHE U C)KaTue, TerJionepenaya,
TEILUIOBOE PABHOBECHUE, CMAYMBAHKUE, KalWJULIPHBIEC SBJICHUSA, UCIIAPEHHUE,
KOHJICHCallusl, IUJIaBJICHUE, KpUCTAIM3auus (OTBEpAEBaHUE), KHUIIEHHE,
Teronepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
ANEKTpU3aLMs TEN, B3aUMOJICHUCTBUE 3apsAI0B, NEUCTBUS IJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHHWE, B3aUMOACHCTBME MAarHuTOB, JEUCTBUE
MarHuTHOTO IOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE UHAYKIINSA)
[0 OINMCAHMID HMX XApPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3MUECKUX SBICHUM B
OKpY’XaloIlleM MHUpE, B TOM 4ucie (U3MUECKHUE SIBJICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHDKEHUE W KANWUIAPHBIE SIBJIEHUS B NPHUPOJE,
KpUCTAJUIBI B mpupone, usinyyeHue ConHIa, 3aMep3aHue BOIOEMOB,
Mopckue 6pu3bl, 00pa3oBaHHe pOCHl, TYMaHa, HHEsI, CHETa, dJIEKTPUUYECKUE
ABJIEHUSI B aTMoc(epe, JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Mor0CcoB, poOJib MATHUTHOT'O MOJIS ISl )KM3HU Ha 3eMJle,
IIOJISIPHOE CHUSHUE, IPU 3TOM IMEPEBOJUTH IPAKTUYECKYIO 3a4ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBbIE CBOMCTBA (IpHU3HAKU) (PUIUUECKUX
SIBJICHU;

OMKCHIBATh MU3yUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHUS, UCTIOIb3YS
(¢u3nuecKue BEIUYMHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTUsl, KOJIUYECTBO
TEIUIOTBI, YJENbHAas TEINIOEMKOCTh BEIECTBA, YyACIbHAsA TEIUIOTA
IUIABJICHUS, YJIeNbHAsl TEIJIoTa MapooOpa3oBaHUs, YJelbHas TEIIOTa
CropaHusi TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOro JCHCTBUS TEIIOBOU



MAIlMHBI, OTHOCUTEIIBbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsil, CUJIa
TOKa, DJIEKTPUYECKOE HANPSIKEHHWE, COINPOTHBIICHUE IPOBOJHHUKA,
yAEJbHOE CONPOTHUBJICHHUE BEIlIECTBA, pad0Ta U MOLIHOCTb 3JIEKTPUUECKOTO
TOKa), MpU ONHCAHUM MPABWIBHO TPAKTOBAaThb (PU3UYECKHH CMBICIH
UCIOJIb3YEMBIX BEJIMUMH, 0003HAYeHUS U €UHUIIBI (PU3HUUECKUX BEIUYHH,
HaXoAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JaHHYH (U3NYECKYIO BEIMYUHY C
IPYTUMHU BEJIIMYMHAMHU, CTPOUTH TIpadUKH H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJINYUH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MYECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHMSI MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH
CTpPOEHHUs BEIleCTBa, NMPUHLHUII CYNEPHO3UIUU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1715l yyacTKa LeNH, 3aKOH
Jlxoynsa—Jlenua, 3aK0H COXpaHEHUs YHEPTUH, IIPYA ITOM J1aBaTh CIIOBECHYIO
(GopMyJIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA T, B TOM YUCIE U B
KOHTEKCTE CHTYyallMi NMPAKTUKOOPHUEHTHPOBAHHOIO XAPAKTEPA: BBIABIISITH
NPUYUHHOCIIEICTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JOrH4ecKux
IIaroB ¢ Omopod Ha |-2 HM3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJauyd B 2—3 JEUCTBUSA, MCIOJb3yS 3aKOHbI H
bopMyIibl, cBs3bIBarOLIME (DU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajIn3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBIIBIATH HEIOCTATOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOUpAaTb 3aKOHBI U (HOPMYJIbI,
HEOOXoAMMbIE Uil €€ pElIeHHs, MPOBOAMTH pacy€Tbl U CPABHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BEJTMUMHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXKHO pELIMTh IPU MOMOIIU
(GU3NYECKUX METOJOB, HCIOJIb3ysl OMHCAHUE HCCIIEOBAaHUSA, BbIACIATDH
IIPOBEPSAEMOE  IMPEAIIOJNIOKEHUE, OLEHMBATh MPABWIBHOCTh IOPSAJKA
IIPOBEJCHUS UCCIIEIOBAHUA, JEIATh BEIBOBI,

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUH WU
(bu3NYEeCKUX CBOMCTB Tell (KanWLISPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTBIBAHUS U
HarpeBaHWs INpPU MU3JIYyYEHHH OT LBETAa HW3JIydarolled (ITOIJIOIIAOIIEH)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJbI OT TEMIIEPATYPHI KUAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allisl MAarHUTHBIX TOJEH IOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHuTHOTO MOJS Ha NIPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHMTa,
CBOMCTBa 3JEKTPOJABHUIATENsl IOCTOSSHHOTO TOKa):  (OpMyIHpPOBATH



IpoBepsieMble MPEANONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, OTUCHIBATH X0 ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBITNIOJIHATD MPSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIXKHOCTU
BO3/lyXa, CUJIbl TOKA, HANpPSOHKEHUS C HCIOJIb30BAHUEM AHAJOTOBBIX
npuOOpOB U JaTUYMKOB (PU3MUECKUX BEIUYMH, CPaBHUBATh PE3yJIbTaThl
M3MEPEHUI ¢ y4€TOM 3aJJaHHOM aOCOMIOTHOM MOrPEIIHOCTH;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKON BEJIMYMHBI OT
ApPyrod C HCHOJB30BAHMEM MPSIMBIX HM3MEPEHHl  (3aBHCHMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOIO
CEUYEHUS U yIEIBHOTO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHMKA, CHIIBI TOKA,
UAYLIET0 4epe3 MPOBOAHHUK, OT HAOpsDKEHHsT Ha  [POBOJIHHUKE,
UCCJEIOBAHUE TIOCIEAOBATENIBHOIO M  NApaJUyIeIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IIJIAHUPOBATH HCCIEAOBAaHUE, COOMPATH YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeNysl TMPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIUIL U TpaUKOB, 1eTaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIEI0BAHMUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BeIMYUH (yAelIbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH H3MEpPEHUs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIE€Iysl MPEUIOKEHHON MHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepHu30BaTh MPHUHLMIBI ACHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONTOPOM HA MX ONUCAHUS (B TOM YHCIE: CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETP, apoBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUYECKOW SHEPIrHH, DSJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC ANEKTPONPUOOPHI (npumepsr), AIEKTPUYECKUE
[IPETOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMS O CBOMCTBAaX (PU3MYECKUX SBJICHUM M HEOOXOAMMBIC
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIbHBIE
npuOOPHI IO CXEMaM U CXEMaTHUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTrATEIb BHYTPEHHErO CropaHus,
ANIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl DSJIEKTPUUYECKUX Lenend ¢
MOCJIEIOBATENbHBIM M MapAJUIEIbHBIM COEAMHEHUEM AJIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAYEHHMSI 3JIEMEHTOB AJIEKTPUUECKUX LETeil;

OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU



KU3HU 711 oOecrieueHrs 0e30MacHOCTH TP OOpalleHnu ¢ MpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMU, COXPAaHEHMSI 310POBbs U COOJIIOICHUS HOPM
HKOJIOTHYECKOT0 TIOBEICHUSI B OKPYXAIOLIEH Cpelie;

OCYUIECTBJISTh MOUCK HMH(POpMaUUA (PU3UYECKOTO COJAEPKAHHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM W NOYTEM CpPaBHEHHUS
JOTIOJIHUTENBHBIX HCTOYHUKOB BBIENATHh HH(OPMALIMIO, KOTOpas SIBJIIETCS
MPOTUBOPEUYUBOUN MIIM MOXKET ObITh HETOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BHIIOJHEHUH YYEOHBIX 3alaHU HAYYHO-TOIYJISIPHYIO
JaUTepaTypy (HU3HUECKOro COJAEpKaHUs, CIIPAaBOYHbIE MAaTEPUaJIbl, PECYpPCHI
cetu MHTepHeT, Bnaaerb nNpuEéMaMU KOHCIIEKTHMPOBAHMUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE M KpAaTKUE YCTHBIE COOOIIEHHS,
0000mass wHOOpPMAIMIO M3 HECKOJBKHUX MCTOYHHKOB (HU3UUYECKOTO
COJEpKaHusi, B TOM YHCi€ MyOJUYHO MPEACTABIATH pPE3YJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIbCKON NEATEIbHOCTH, P 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapat Kypca (QU3UKH,
COINPOBOXK/IaTh BBICTYIUICHHE IIPE3EHTALNENH;

IPU BBIIOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAHUNA (DU3HMUECKUX
MPOLIECCOB paclpelesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C
MOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 3a BBINOJIHEHUEM IUIAHA JEUCTBUM U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKJIaI B
JESITeIbHOCTh IPYIIIbI, BEICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJIEICTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

K xoHIy 00yueHus B 9 KJjacce peMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

UCIIOJIb30BaTh TMOHSTHUSA: CHCTeMa OTcuéTa, MaTepualbHas TOYKa,
TPaeKTOpHs, OTHOCUTEIBHOCTh MEXAaHWYECKOTO JIBHXKEHHMS, AedopMalius
(ynpyrasi, mjacThuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTb M NEPErPYy3KH, LEHTP TSHKECTH, a0COJIOTHO TBEPAOE TEO,
HEHTP TSHKECTU TBEPJOTO Tella, PaBHOBECHE, MEXAHUUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
ANIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U J1aJbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHMs U MOTJIOLIEHUs, aib(a, OeTa- U raMMma-u3ydeHus,
M30TOIIBI, SI/IEPHAS] DHEPTETUKA;

pasznuyarh SIBJI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJUHEHHOE
IBUKEHUE, PABHOYCKOPEHHOE MPSAMOJIUMHEHHOE JBW)XEHHE, CBOOOAHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUKEHHE 10 OKPY’KHOCTH, B3aHMMOJIEHCTBHE
T€J, PEaKTUBHOE JBIKEHUE, KoJieOaTelbHOE NIBIKEHHE (3aTyXarollue U
BBIHY’KJICHHBIE KOJIEOAaHHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE



3ByKa, MPSAMOJIMHEHHOE PAaCHPOCTPAHEHHUE, OTPAKECHUE W MPEITOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKECHHUE CBETA, Pa3JI0KEHHUE OEIOro CBEeTa B
CIIGKTp W CJIOXKEHHE CIEKTpPaJbHbIX IIBETOB, [JHUCIEPCUS CBETA,
€CTECTBCHHAsA PAaJMOAKTHBHOCTh, BOSHUKHOBEHHUE JMHENYATOTO CHEKTPA
W3JIyYEHUS) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOITUX JaHHOE (PU3UYECKOE SBIICHHE;

pacrio3HaBaTh MPOSIBICHHE U3YUYEHHBIX (U3UYECKUX  SBJICHUN B
OKpYy’XaroleM Mupe (B TOM uuciie (pu3nueckue SBJICHUS B TMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBUKEHUE TJIaHET COJTHEYHON CUCTEMbI, PEAaKTUBHOE
JIBW)KEHUE IKUBBIX OPTraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMH,
3eMJIETPACEHNE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[B€Ta Te,
ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE NEUCTBUE BHUIMMOTO,
yIbTPadHUOICTOBOTO W  PEHTTCHOBCKOIO HM3JIYyYCHHH, €CTECTBEHHBIN
paguoaKTUBHBIN (DOH, KOCMHUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3JIyUeHUE
MPUPOIAHBIX MHUHEPAIOB, JEHUCTBUE PAAUOAKTUBHBIX H3IYyYEHUU HaA
OpraHuW3M 4YeJIOBEKAa), MPHU 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (IMpHU3HAKH) (HU3UUICCKHUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOIb3Ys
(¢uznyeckre BENMYMHBI (CpPEIHSSI M MIHOBEHHAass CKOPOCTh Tella IpHu
HEpaBHOMEPHOM JBHXCHUH, YCKOPEHHE, NEPEeMEIICHUE, IMyTh, YTJIOBas
CKOpOCTb, CWJIa TPEHHUS, CHJIa YIPYTrOCTH, CHUJIa TSXKECTH, YCKOPEHUE
CBOOOJIHOTO TAaJICHHs, BEC TeJla, HMIYJbC TeJla, HMITYJIbC CHIIBI,
MeXaHuueckas paboTa M MOIIHOCTb, MOTEHIMANIbHAS DJHEPrusi Tena,
MOJIHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTHUS CHKATOU
MPYKHHbI, KHHETUYECKas YHEPIUs, MOJIHASI MEXaHUUECKAsl SHEPTUsl, TIEPUO/T
M YacToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa W BBICOTa TOHA,
CKOPOCTh CBETa, IIOKa3aTelb MPEIOMJIEHUS Cpelibl), MPU OMNHUCAHUU
MPaBWJIBHO TPaKTOBaTh (U3HUYCCKHH CMBICI HCIIOJIb3YEMbIX BEIWYHH,
0003Ha4YeHUSI W E€AUHUIIBI (U3UYECKUX BEJIWYWH, HAXOJUTh (POPMYJIBI,
CBSI3bIBAIOIINE JJAHHYIO (DU3NYECKYI0 BEJIMUUHY C JPYTMMH BEJIUYUHAMH,
CTPOUTH IpapUKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYCCKHE SBJICHUS W TIPOIECCHI,
WCMOJIb3ysl 3aKOH COXPAaHEHMsS SHEPryuu, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUI OTHOCUTEJIbHOCTH [ ‘amues,
3aKOHbI HBIOTOHA, 3aKOH COXPaHEHHSI UMITYJIbCA, 3aKOHBI OTPAXEHHUS U
MPEJIOMJIEHHST CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHUCEI
MpU SAEPHBIX PEaKIUAX, MPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3aMUCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHUE;



OOBSACHATh (PU3NUYECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHUX
1aroB ¢ ONOpod Ha 2—3 W3yYEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUU,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penath pacy€THbIC 3a/1a4u (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHIN ),
WCTIOJNB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMYMUHBI: HA
OCHOBE aHAJIM3a YCIOBHS 337a4M 3alHChIBaTh KPATKOE YCIOBUE, BBISBIATH
HEJIOCTAIOIINE WU MU30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (hOPMYJIBI,
HEOOXOAMMbIE I pELIeHUs, TNPOBOAUTH pacy€Tbl M  OIEHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HaYCHHS (PU3NIECKON BETTMYUHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PpEHINTh MPH TOMOIIU
(GU3UYEeCKUX METOJIOB, HCIIOJIb3Ysl OMHCAHUE WCCIICOBAHUS, BBIICIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OIICHUBATh TMPABWIBHOCTh MOPSAJIKA
MPOBEJICHUST  WCCIICIOBAaHUS, JieJaTh  BBIBOABI, HMHTEPIPETHUPOBATH
pe3ybTaThl HAOIIOICHUH 1 OIIBITOB;

MPOBOJUTh OMBITHI 10 HAOMIOMEHUIO (PU3NYECKUX SBICHUN WU
bu3nUecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUs HDHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojeOaHWW NPy KHHHOTO
MasTHHKA OT MacChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aAMIUTUTYJIBI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasnokeHue Oeyoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB HM300pakKeHHS B
IUIOCKOM 3epKajie W CBOWMCTB HM300pakeHHs TpeaMeTa B coOuparomeit
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3ITyYeHHs):
CaMOCTOATENFHO CcOOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa
000pyI0BaHUsl, OMUCHIBATH X0/ OTIBITA U €r0 PE3yJIbTAThl, (POPMYITHUPOBATH
BBIBOJIBL;

MPOBOJIUTH TPU HEOOXOIUMOCTH CEPUI0 TPSAMBIX U3MEPEHUH, OMpeaeIss
CpeqHee 3HAUYCHHE H3MepsAeMOoil BeluuuHBl ((POKyCHOE paccTosiHue
cobuparomieli JMH3bI), O0OOCHOBBIBaTH BBIOOP crocoba HM3MEpPEeHHS
(M3MepUTeNbHOrO Mprbdopa);

NPOBOAMTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYUH C
MCITIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadyallbHOM CKOpPOCTH, TMepuoja
KOJICOaHMI MaTeMaTHYeCKOr0 MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpak€HHUsl CBETa OT yrja MaJeHus U yIJa MPelIOMIICHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEAOBAHHE, CaMOCTOATEILHO COOMpATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH



bu3NYecKuX BEIUYMH B BHUAE TaOIUIl ¥ TpaduKOB, JeiaTh BHIBOABI IO
pe3yibTaTaMm HCCIICIOBaHUS;

NPOBOJNTh KOCBEHHBIE W3MEpPEHUS (UINYECKUX BEIUYHMH (CpeaHss
CKOpPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHNE
CBOOOJHOTO MaAeHUsI, KECTKOCTh NPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJILKEHHS, MEXaHW4yeckass paboTa M MOIIHOCTb, 4YacCTOTa U MEPHO]
KOJIe0aHUl MaTeMaTH4YeCKOr0 W TPYKUHHOTO MASTHHUKOB, ONTHYECKAs
cuina coOuparoniedl JUH3bI, PAJAUOAKTUBHBIM (OH): TUIAHUPOBATH
U3MEpPeHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH
U3MEpEHUs, cleAys MNPEeII0KEHHON WHCTPYKIMH, BBIUMCISATH 3HAUYCHUE
BEJIMYMHBI M aHAJM3UPOBATH MOyUYEHHBIE PE3YJIBTAThI C YIETOM 3aJaHHON
IIOTPELIHOCTY NU3MEPEHN;

coOJII01aTh MTpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKU W3YYEHHBIX (DHU3UYECKUX MOJICIICH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKAs JINH34, TJIaHETapHasi MOJIeNIb aTOMa, HyKJIOHHAS! MOJIENb
aTOMHOTO SJIpa;

XapaKTepHU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmuUcaHus (B TOM YHCIE:
CIUJOMETP, MATYUKW TOJOKECHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKHUE CBETOBOIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3WYECKUX SBJICHUM UM  HEOOXOoguMble (pu3Myeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUEHHBIX TEXHUUYECKHUX
YCTPOMCTB, H3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHYECKHX MTPOILIECCOB MPH
pelieHny  y4eOHO-TIPAKTUYECKUX  3a7ad, ONTHYECKHE CXEMbI IJiA
MOCTPOEHHUS N300paKeHH B IMJIOCKOM 3epKajie U coOUparoiiei JuH3e;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAaKTHYECKOTO HCIONIB30BaHUsl (DU3MUECKUX 3HAHWN B IMOBCETHEBHOMN
KHU3HU s obecriedeHnst 0€30MacHOCTH MpH OOparieHnu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUs 3I0POBbs U COOJIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKPYXAIOIIEH Cpelie;

OCYIIECTBIATh TOUCK HHPOpMAIMK  (QUINIECKOTO COACPKAHHUS B
HuTepHeTre, caMOCTOATENBHO (OPMYIIUPYS MOUCKOBBIN 3aMpOC, HAXOIUTH
MYTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJy4€HHON MH(OpMalM1 Ha OCHOBE
MMEIOIIUXCS 3HAHUM U TOTIOTHUTEIBHBIX UCTOYHUKOB;



UCIOJIb30BaTh MPH BBHIMOJHEHWN Y4YE€OHBIX 33aJaHUIl HAYyYHO-MOMYJISIPHYIO
auTepaTypy HU3MYECcKOro CoAepKaHus, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu MuTepHeT, BiaAeTh nNpuéMaMyd KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbBIE COOOIIECHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKHUX HMCTOUYHUKOB (U3NUYECKOTO COJCpKAHUS,
myOJIMYHO TPECTABIATH PE3yIbTaThl MPOSKTHOW WM UCCIIEIOBATEIbCKON
ACSITENPHOCTH, TPU OTOM TPAMOTHO  HCIONB30BaTh  HM3YYEHHBIN
NOHATUMHBIN amnmapar HM3y4yaeMoro pasjena (U3MKH U CONpPOBOXKAATH
BBICTYIJICHHE TpE3CHTaled ¢ y4€ToM OCOOEHHOCTeH ayAauTOpUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsaun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpo/bHEI IIpakTH4eckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsbl
Pazgea 1. ®usuka u e€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPa
bu6mmoreka [IOK
1.1 O - 2 0 0
H3HKE - HayKa O NpHpole https://m.edsoo.1u/7f416194
bu6mmoreka [IOK
1.2 (PH3HYECKHC BENHHHEI 2 0 ! https://m.edsoo0.ru/7f416194
bu6nmmoreka [IOK
1.3 E i 2 1 0
CTECTBEHHOHAYYHbI METO/1 IO3HAHUS hitps-//m.cdsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayajbHbIe CBeJeHHS] O CTPOEHUH BellecTBA
bu6mmoreka [JOK
2.1 C 1 0 0
TPOCHHE BEMeCTa https://m.edsoo.ru/7f416194
27 JIBm>keHre U B3aUMOJICHCTBHUE YaCTHI] ) 0 1 bubmuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
2.3 A 2 0 0
TPETATHBIC COCTOANMA Betectsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHUe U B3anMoAeiicTBHE TeJl
b K
3.1 MexaHnueckoe IBUKECHHE 3 0 0 nomorexa LO

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



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK

3:2 Hnepus, Macea, MI0THOCT 4 https://m.edsoo.1u/7f416194
bu6nuoreka [IOK
33 Cuna. Bugst e 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 [asnenue. [lepenaya nasneHust TBEpAbIMU 3 bubmuorexa [IOK
' TEJIaMH, )KUIKOCTIMHU 1 Ta3aMu https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2
JlaBrenne KuKocTh > https://m.edsoo.ru/7f416194
bu6mmorekxa [JOK
4. A
3 T™MOChepHOe MaBICHHE 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUKOCTHU U Ta3a HA OTPYKEHHOE 7 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
Bbu6mmorexa [JOK
A P
> a60Ta 1 MOIIHOCTE 3 https://m.edsoo.1u/7f416194
bub6mnoreka [IOK
2 IT
3 POCTHIE MEXAHHIMBL > https://m.edsoo.1u/7f416194
bu6mmoreka [IOK
5.3 M 4
CXAHITICCRAA SHEPTHA https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
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8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB M TeM (uudposbie)
Ne i/m P Konrpouabnsie | IlpakTuyeckne op
NMPOrpamMmMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Paszgea 1. TensioBble siBJIeHUA
bu6mmoreka [IOK
1.1 i
CTpocnue 1 CBOHCTBA BemecTsa > 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenoseie npoueccs! 19 2 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 24
Pasnea 2. DuiekTpuyeckue M MATHUTHBIE SIBJICHHSA
)1 DNeKTpUYECKUE 3apsiibl. 3apsyKEHHbIE Tella 5 0 0 bubmuorexa [JOK
' U UX B3aUMOJEIHCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.2 I1 5 5 18 1 5
OCTOSIHHBIN 3JIEKTPUUECKUNA TOK hitps-//m.cdsoo.ru/7f418 1 ce
bu6nmoreka [JOK
2. M 5 0 2
3 ATHHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2.4 6] 4 1 1
FICKTPOMATHITRAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 32
Paznen 3. CBeToBbBIE SABJIEHUS
bu6mmoreka [IOK
3.1 P 5 0 0
actipoctpatenue caera https://m.edsoo.ru/7f41a4a6
3.2 JIuH3BI 4 1 1 bu6mmoreka [{OK
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Hroro no pazneny 9
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB M TeM (uudposbie)
Ne i/m P Konrpouabnsie | IlpakTuyeckne op
NMPOrpamMmMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pazgea 1. Mexannuyeckue siBJIeHUSA
L1 MexaHH4eCcKoe ABMXKCHUE U CIIOCOOBI €ro 10 ) 1 bu6nuoreka [JOK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
1.2 B i 18 1 2
SAUMOSICHCTBHE Tei https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 1 0
AKOHBL COXpATICHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 38
Pa3zgen 2. MexannuyecKue KoJ1e0aHUs U BOJTHBI
but6mmoreka [JOK
2.1 M 0 6 0 1
CXAHMACCKAC KOICOAHUA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M . 1 0
CXaHMHCCKUE BONHEL 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 14
Pa3nen 3. DiekTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
MarunuTHoe 1noje. I1eKTpOMarHuTHas bubnmnorexa [JOK
3.1 6 1 1
WHIYKIUS https://m.edsoo.ru/7f41a4a6
39 DIEeKTPOMarHuTHOE MOJe U 3 0 0 bu6muoteka [IOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
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Hroro no paszneny

Pa3znen 4. CBeToBbBIC SIBJIEHUSA
4.1 3aKOoHBI pacOpPOCTPAHEHUS CBETA 5 bubnmorexa [IOK
) paclipocip https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
4.2 JI
WH3bI U ONTHYECKUE TPUOOPHI 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka [IOK
4. P 4
3 a3No)keHue 0eoro cBeTa B CIEKTP hitps://m.cdsoo.ru/7f41ada6
Hroro no pazgeny 12
Pa3znen 5. KBanToBbI€e SIBJICHUSA
5.1 HcnyckaHnue 1 moraomeHne cBeTa aTOMOM 4 bubmmorexa [TOK
' y B https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
32 CTpocHue aToMHOTO 57pa / https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
5.3 s 6
JIEPHBIE PEAKIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. Ctpoenne u 3Bosouust Beesrennoit
bubnnorexa [IOK
6.1 C 3
OJIHCHHA cucTeMa https://m.edsoo.ru/7f41a4a6
N bubnuorexa [JOK
2 B i
6 Ctpoenue u 3BosronHs 3BE37] 1 BeeneHHoi 3 https://m.edsoo.ru/7f41a4a6
HTroro 6
Pa3zgea 7. [loBTOpPUTENBbHO-00001IAI0IIMIA MOAYIb
7.1 [ToBTOpeHMe 1 0000IIIEHNE CONePIKAHUS 6 bubnuotexa [JOK
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Kypca ¢hu3uku 3a 7-9 kmace

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

Htoro no pazgeny

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102

12
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
» ®usuka 9 xnacc/ [epsimkun A.B., I'ytauk E.M. OO01iecTBo ¢ orpaHiueHHON
oTBeTCTBEHHOCThIO «J[PODA»; AxmuonepHoe ob6mectBo «l31aTeabCTBO
«IIpocsemienue»
» Gusuka: 8-i kacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepbimkun Y. M.,
HNBanoB A. W., AxumonepHoe oo6OmectBo «M3marensctBo «lIpocBemienne»
» duzuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkua .M.,

HBanoB A.U., AxumonepHoe o6mectBo «3narensctBo «IIpocsemnienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
* Hukudopos I'.I'., Ileutun A.1O., [lonosa I''M.; nmox pen. A.lIO. [lentuna.
N3yuyenne ¢(u3MKM Ha OCHOBE HAYyYHOIO METOJAa IIO3HAaHUA. 7 KIacc:
METOUYECKOE nocooue — M.: Hpoda. 2019. 235 C.
* Hukudopor I'.I'. [lorpemnoctu B 1a00patopHbIX paboTax mo (Gu3uke mpu

BBIIIOJTHCHHUH JSKCIICPUMCHTAJIBHBIX W IIPAKTHUKO-OPUCHTHPOBAHHBIX BaHaHHﬁ

OI'D u EI'D. — M.: ipoda. 2018.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
NHTEPHET
* bubmuorexka nuppoBOro 00Pa30BATEIBHOTO KOHTEHTA [DIEKTPOHHBIN

pecypc]. Pexum noctymna: https://lesson.edu.ru/



