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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO 00I111eTr0 00pa30BaHus COCTaBIICHA HA OCHOBE MOJIOKEHUN U
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOH 0Opa30BaTEeNbHOW MPOTPaMMBI,
npencrasieHHbix B PI'OC 00O, a taxxke ¢ yuérom ¢deaepanbHOl paboyeil mporpaMMbl BOCITUTAHUS U
KoHnuenuuu npenoaBanus yueOHoro npeamera «@u3nkay.
Copneprxanue nmporpamMmsl 0 (PU3MKe HANPaBJICHO Ha (HOPMUPOBAHHE ECTECTBEHHOHAYYHOH rPaMOTHOCTH
oOyJaromuxcs U OpraHu3aluio H3y4eHus: (GU3NKH Ha IesSTeIbHOCTHONW OCHOBE. B mporpamMme no ¢usuke
YUUTBHIBAIOTCS BO3MOKHOCTH YydyeOHOro mpeamera B peanusauuu TpedoBanuit. d®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yibTaTaM 0Oy4eHus, a TAK)KE MEXKIIPEIMETHBIE CBSI3U
€CTeCTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00IIEro 00pa30BaHuUsI.
[IporpamMma 1o (u3Mke ycTaHaBIMBaeT pacHpelieieHHe ydyeOHOro maTepuaria Mo rogam oOydeHus (1o
KJ1accaMm), IpeJylaraeT NpuMEepHYIO MOCIe10BaTENbHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEN 00ydaromuxcs.
[IporpamMma no ¢usuke pazpaboTaHa ¢ LIEIbI0 OKA3aHUS METOAMYECKON MOMOIIM YYUTEIO B CO3JaHUU
paboyeil mporpaMMbl IO y4eOHOMY MTPEIMETY.
®u3nka SBISETCS CHUCTEMOOOPA3YIOLIUM JJIsi €CTECTBEHHOHAYYHbIX Y4YEOHBIX MPEIMETOB, MOCKOJBKY
¢u3nueckue 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SBJIEHUI, M3y4aeMbIX XUMUEH, OMOJIOTHEH,
acTpoHOMHeW © (u3mveckoil reorpadueld, BHOCUT BKJIQJ, B E€CTECTBEHHOHAYYHYIO KapTHHY MHPA,
MpelocTaBsieT Hanbosiee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METOoJa MO3HAaHUS, TO €CTh crocoba
MOJIy4€HUs! JOCTOBEPHBIX 3HAHUN O MUpE.
Onna W3 THaBHBIX 3a71a4 (U3UYECKOTO OOpa3oBaHMsS B CTPYKType OOIero oOpa3oBaHHS COCTOUT B
(opMHUPOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K Hayke y 00yJaromuxcs.
N3yuenne ¢u3uku Ha 0a30BOM YpPOBHE IpPEAINOJAaracT OBJAJAECHUE CIEAYIOUIMMHM KOMIIETEHTHOCTSMU,
XapaKTePU3YIOIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
e Hay4HO OOBSICHATH SIBJICHUS;
® OIICHUMBATh U IOHUMaTh OCOOEHHOCTH HayYHOTO UCCIIEI0BaHMSI;
® UHTEPHPETHPOBATh JaHHBIE U HCIOJb30BATh HAYYHbIE 0KA3aTEIbCTBA JUIS MOJyYCHUS
BBIBO/IOB.
Ienn u3ydenus (U3MKU Ha ypOBHE OCHOBHOrO oOmiero oOpa3oBaHus onpezaeneHbl B Konuenuuu
npenogaBanus  yyeOHoro mnpeamera «®usuka» B oOpa3oBaTenbHbIX oOpraHuzanusax Poccuiickoit
denepanuy, peaau3yroOIIMX OCHOBHbIE 00lIe00pa3oBaTeIbHbIE MIPOrPaMMBbl, YTBEP)KIEHHON pelIeHHeM
Komnernn MunucrepctBa npocsenienus Poccuiickoit @enepanuu (mpoTokos oT 3 mekadps 2019 r. Ne
[1K4BH).
eaun v 3yyeHus PU3UKHU:
e npuoOpeTeHHe HHTepeca M CTPEMJICHUS OOy4alolMXCsl K HaydHOMY M3YYEHUIO MPUPOBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE MPEJCTABICHUNA O HAYYHOM METO/Ie O3HAHUA U (POPMUPOBAHUE HCCIEI0BATENBCKOTO
OTHOILIEHMSI K OKPYKAIOIIKUM SIBJICHUSM;
e (opMupOBaHME HAYYHOI'O MUPOBO33PEHHUS KaK pPe3ysbTaTa U3y4eHHs OCHOB CTPOEHUSI MaTepHH
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;
e (opMupoBaHHME IMPEJICTABICHUH O poin (PU3MKM JUId pa3BUTHS JAPYTHUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTUH;
® pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cdepax Oyaymien mpodeccnoHaIbHON esTeNTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJAJIbHEHIIEeMY 00YYEHHUIO B 3TOM HAIIPaBIICHUH.
JlocTikeHre STHX Ielell mporpaMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs
o0ecreunBaeTcsi pelIeHueM CIeIylonnX 3a1ay.



e npuoOpereHHe 3HAHUKA O JTUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHEe YMEHHMH ONHCHIBATh M OOBSACHATH (PU3MUECKHE SIBICHUS C HCIOJB30BAaHHEM
MMOJIyYCHHBIX 3HAHU;
® OCBOGHHME METOJOB PEUICHHs MPOCTEHIINX PAacUETHBIX 337ad C MCIOJb30BAaHHEM (PH3MUECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 33]1a4;
® pa3BUTHE YMEHUI HAOIIOIaTh IPUPOIHBIE SBJICHUS U BBITIOIHATH OTBITHI, JIJA0OPATOPHBIE PAOOTHI
Y DKCTIEPUMEHTAIIbHBIEC UCCIIETOBAHMS C MCIIOJIb30BAHIEM N3MEPHUTEIBHBIX IPHOOPOB;
e 0OCBOCHHE MPUEMOB PabOTHI ¢ HH(POPMAIIUEH PU3NIESCKOTO COIEPKaHMUS, BKIIOYast WH()OPMAIIHIO
0 COBPEMEHHBIX JIOCTIKEHHUAX (PU3HUKH, aHATIN3 M KPUTHUECKOE OIICHUBAaHUE WH(POPMAIINH;
® 3HAKOMCTBO cO cepamu mpodecCHOHATBEHOW NeATEIPHOCTH, CBSI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.
Ha uzyuenune ¢pusuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIET0 00pa3oBaHus OTBOUTCS 238
4yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 yacoB (2 4aca B Heneno), B 9 kinacce —
102 gaca (3 4aca B HeZIeIO).

[Ipennaraempiii B mporpamMe 1o ¢u3uke mnepedyeHb 1a00paTOpHbIX pPAa0OT U  OMNBITOB HOCHUT
pEeKOMEHAATENbHBIA XapaKTep, YUUTENb JeJaeT BHIOOP MPOBENEHUS JIabOpaTOPHBIX pabOT U OMBITOB C
y4€TOM HMHJAWBUIYaTbHBIX OCOOECHHOCTEM OOydaroluxcs, CHUCKAa OJKCIEPUMEHTANbHBIX 3a/laHui,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O TOCY/IapCTBEHHOIO K3aMeHa 1o (pu3uke.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pazjnen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAKIIEr0 MUPa.
®dusnka — Hayka o mnpupoje. SBnenuss npuponsl. dDusuyeckue SBICHHUS: MEXaHUYECKUE, TEIJIOBbBIE,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.
duznyeckue BenUUHMHBL M3Mepenune ¢usmueckux BenwunH. Dusmueckue mpuOopsl. [lorpentHocTsh
n3MepeHu. MexlyHapoaHasi CUCTEMa EANHUL.
Kak ¢u3uka u gpyrue ecTecTBEHHBIC HAYKH M3Yy4aloT MPUPOTY. ECTeCTBEHHOHAYYHBIM METO]T TIO3HAHUS:
HaOJTI0/ICHHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBEIBIIKCHUE TUTIOTE3, IKCIIEPUMEHT TI0 TIPOBEPKE TUTIOTE3,
o0bscHeHne HabmoaeMoro sBieHus. Onucanue GU3NIeCKuX SIBICHUHN C TTIOMOIIBIO MOJIEICH.
Jemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®dwusuveckue MPUOOPHI U MPOIIEAYPa MPSMBIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBIM IPUOOPOM.
Jlabopamopusvie pabomot u onvimel.

1. OmnpeneneHue 1EeHbI ASIEHUS MIKATBI H3MEPUTEIHHOTO MPUOOpa.
N3mepenue paccTosHMiL.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ompenenenne pa3MepoB MaJIbIX TeJl.
N3mepenune Temmnepatrypsl IPU MOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYNKA TEMITEPaTyphI.
[IpoBenenue wccienoBaHUs MO MPOBEPKE THUIOTE3bI: NATBLHOCTH MOJETA MIAPHUKA, MYIHICHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.
Pasznen 2. [lepBoHayaibHble CBEIEHUSA 0 CTPOCHUU BellleCTBA.
Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepsl. ONBITHI, JOKa3bIBAIOIIAE TUCKPETHOE CTPOCHUE
BEILIECTBA.
JBmkenue dactul, BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHMS YacTUI[ C TemIepaTypol. bpoyHoBckoe
nBukeHue, qudadysus. BzaumoaelicTBre 4acTull BellecTBa: NPUTSHKEHUE U OTTAIKUBAHUE.
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIIMYECKHUX) TeI.
B3auMocBs3p  Mexay CBOMCTBAMM  BEUIECTB B Pa3HbIX arperatHbIX COCTOSHUAX H  HX
aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
Jemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JABHKCHUS.

2. HaGmonenue muddysuu.

3. HalGmronenue siBneHui, 0ObSICHIIOMUXCS MPUTSHKEHUEM WU OTTAIKMBAHUEM YaCTHI] BELIECTBA.
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Jlabopamopnwie pabomul u onvimel.

1. Omenka quaMerpa aToMa METOJIOM PsiIOB (C Ucmoib3oBaHueM (oTtorpaduii).

2. OmbIThI 10 HAOIIOIEHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmnbIThI 0 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.
Paznea 3. /IBu:keHue U B3auMo/ieiicTBHe TeJl.
Mexannyeckoe aBrkeHre. PaBHoMepHOE 1 HepaBHOMepHOe BKeHHe. CKopocTh. CpeHss CKOPOCTh MpU
HEpPaBHOMEPHOM JBUKEHUH. Pacy€T myTu U BpEMEHH JIBHKCHHUSI.
SIBnenue uHepIUH. 3aKOH WHEpHUU. B3aumoielicTBIe Tell KaK MPUYMHA U3MEHEHUS! CKOPOCTH JBHKEHUS
ten. Macca kak Mepa HHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBs3b INIOTHOCTH ¢ KOJIMYECTBOM MOJICKYIT
B eIMHUIIE 00BEMA BEIIeCTBA.
Cuna kak xapakTepucTHKa B3auMojaeircTBus Ten. Cuia ympyrocTu u 3akoH ['yka. M3mepenue cuibl
MIOMOIIBIO0 TUHAMOMETpA. SIBIeHNe TATOTeHHs U cuiia TsokecTH. Cuia TSHKeCTH Ha APYrux miaHeTax. Bec
tena. HeBecomocTs. CrokeHHe CUJl, HAlIPaBJICHHBIX 1O OJHOM mpsiMoil. PaBHozeicTBytomiast cun. Cuia
TpeHust. TpeHune CKONbKEHUS U TPEHHUE MOKos. TpeHue B MpUpoIe U TEXHUKE.
Jemoncmpayuu.



Halmroienne MeXaHN4eCKOTo JBIKEHUS Tela.

H3mepeHne CKOPOCTH MPSMOJIMHEHHOTO JIBUKCHHUSL.
HaGnronenue siBieHust MHEPLUH.

HaGumoieHne u3MeHeHUs: CKOPOCTH TIPU B3aUMO/ICHCTBUH TEII.
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CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEL.
6. CrnosxeHue CUII, HaIPaBJICHHBIX IO OJTHON TPSMOM.
Jlabopamopusvie padomot u onvimel.
1. OmpeneneHne CKOPOCTH pPaBHOMEPHOIO JBW)KEHHs (IIapuka B KUJAKOCTH, MOJEIHU
ANEKTPUIECKOTO aBTOMOOWIISI U TaK JIajiee).
2. OmpeneneHue CpeJHEN CKOPOCTH CKOIBKEHUS OpyCcKa MITH IMIapUKa 10 HAKIOHHOH MIIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPAOTO Tea.
4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHus (aedopmarviv) TPYKUHBI  OT
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MIPUIIOKEHHOMN CHUIIBI.
5. OmnbIThl, JEMOHCTPUPYIOILIME 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHUS OT BEca Tella U XapakTepa
COIIPHUKACAIOLINXCS TOBEPXHOCTEN.
Pa3nen 4. laBnenue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.
Hasnenue. CriocoObl yMEHBUICHHS U yBEIMUEHUS 1aBieHus. JlaBneHue raza. 3aBUCHMOCTb JIaBJICHUs rasa
or o0béma, Temneparypbl. [lepenaua naBiaeHus] TBEPABIMU TeIaMH, KHUJIKOCTAMU U Ta3aMH. 3aKOH
[Tackains. [TneBMaTH4eCKHE MaIMHBI. 3aBUCHUMOCTD JIABJICHHS KUJKOCTH OT TTyOuHBI. [ mapocraTnueckuii
napaaokc. CooOrmaronuecs cocypl. [ napaBindeckine MeXaHu3Mbl.
Atmocdepa 3emnn u armochepHoe aaBieHue. [IpuunHbl CylecTBOBaHUS BO3AYLIHON 000710YKH 3€MITH.
Omneir Toppuuemu. M3mepeHne arMocpepHOTO AaBlIEHUS. 3aBUCUMOCTbh aTMOC(HEPHOTO IaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopbl asst u3MepeHus aTMOCPEepHOTO 1aBICHUS.
JleiicTBHE KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teno. BeiTamkuBaromas (apxuMenoBa) cuia. 3aKoH
Apxumena. [naBanueren. Bo3nyxominaBanue.
Hemoncmpayuu.
1. 3aBucumocCTb JaBieHUS ra3a OT TEMIEPATYPHI.
[lepenaua naBineHus )KUIKOCTBIO U Fa30M.
CooOmaromuecst COCyIbl.
I'mapaBnuueckuit nmpecc.
[IposiBnenue aeiicTBUsI aTMOCHEPHOTO IaBICHUS.
3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUIBI OT 00bEMa MOTrpYKEHHOM YacTh Tela U IUIOTHOCTH
AKUJKOCTH.
PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.
VYcnoBue maBaHusl TeNl: IUIaBaHUE WIM MOTPYKEHHE TEl B 3aBUCUMOCTHM OT COOTHOIICHMS
IJIOTHOCTEN TeJa U KUJIKOCTH.
Jlabopamopnwie pabomul u onvimel.
1. HUccnenoBanue 3aBUCMOCTH Beca Tejia B BoJie OT 00bEMa MOTPYKEHHOM B )KUJKOCTh YaCTH Teja.
2. OmpezneneHue BBITATKUBAIOINICH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, HOTPY:KEHHOE B KUIKOCTD.
3. TlpoBepka HE3aBHCHMOCTH BBITAKUBAIOIICH CHJIBI, NEHCTBYIOIIEH Ha TENO B JKUAKOCTH, OT
MacChl Tena.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIKHBAIOIICH CHUJIBI, JEHCTBYIOIIEH Ha TENO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUAKOCTh YaCTH TENA U OT MJIIOTHOCTHU KHIKOCTH.
5. KonctpympoBanue apeoMeTpa WIM KOHCTPYUPOBAaHME JIOJKM U  OIpeJesieHue  eé
IPY30II0bEMHOCTH.
Pa3pea 5. PaGora u MomHOCTb. JHEpIrus.
Mexanunueckasi pabota. MOIITHOCTb.
[IpocThie MeXaHU3MBI: phIuar, O0J0K, HAKJIOHHAs IJIOCKOCTh. [IpaBuino paBHOBecHs poidara. [IpumeHeHue
MpaBWJIa paBHOBECHUsl phluara K ONOKy. «3omotoe mpaBmiio» mexaHukd. KIIJ[ mpocThIXx MeXxaHW3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.
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Mexannueckass 3Heprus. Kunetnueckas M mNoTeHUManbHas »Heprus. l[IpeBpaiieHue oxHOro BuUAA
MEXaHUYECKOM 3HEPTUU B Jpyroil. 3aKOHCOXPAHEHUSAIHEPTUU B MEXAHUKE.
Jemoncmpayuu.
1. Tlpumepbl IpPOCTHIX MEXAHU3MOB.
Jlabopamopusie padomot u onvimel.
1. Onpenenenue pabOTHl CUJIBI TPEHHUS NMPH PABHOMEPHOM JIBUKCHUH TeElla 10 TOPH30HTAIBHON
MIOBEPXHOCTH.
2. HccrnenoBanue yclnoBHil paBHOBECHS phlyara.
3. Usmepenne KII/] HaKTOHHOHN TJIOCKOCTH.
4. W3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPrUu.
8 KVIACC

Pa3nen 6. TenyioBble ABJIEHUS.
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKON TEOpPHH CTPOCHHS BemiecTBa. Macca U pa3mepbl
aTOMOB M MoOJieKysl. OMBITHI, MOATBEP)KIAIOIINE OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO KUHETHYECKOU
TEOPUH.
Mopenu TBEPAOTO, )KUJIKOTO M Ta3000pa3HOTO COCTOSTHUH BemecTBa. Kpucrammueckue u amopdHbIe Tena.
OObsicHEeHHE CBOICTB Tra3oB, JKMJIKOCTEM M TBEPIBIX TeJl HAa OCHOBE IOJOKEHUH MOJEKYISIPHO-
KMHETHYECKOM Teopru. CMauMBaHUE U KaMWJUIIPHBIC SBJIEHUS. TeMmIoBOe pacClIuPEHHUE U CHKaTHE.
Temmnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIJIOBOTO JBHKEHHS YacTHUIl. BHYTpEHHsISI DHEprusi.
CriocoObl  M3MEHEHHs] BHYTPEHHEW OJHEpruu: Telionepeaaya U coBepuieHHe paboTel. Bumabl
TETUTOTIEPEIavuy: TEIIONMPOBOAHOCTh, KOHBEKITUS, H3TyUeHHE.
KomnuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BelIecTBa. TemIiooOMEH W TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro Oananca. I[lnaBineHue W OTBepACBaHWE KPUCTAUIMUECKHX BEIIECTB. YenbHas
teriota ruiaBieHus. [lapooOpasoBanue u koHaeHcanws. Mcmapenwe. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHUS.
BrnaxnocTs Bo3ayxa.
DHeprus TOIMBA. Y IeIbHasl TEMI0Ta CTOPaHUsL.
[Tpunnumer padots! TemaoBbix aurarencit KIT/[ TeruioBoro neuratesns. TeroBsie IBUTATEIN U 3alATA
OKpY’Karollen Cpeibl.
3aKOH COXpaHEHHMS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIIECCaX.
Jemoncmpayuu.
1. HaGmronenune OpOyHOBCKOTO JABHKCHUS.
Ha6monenue nuddysun.
HaGnronenue siBIIeHU CMauyMBaHUS M KalTWJUISIPHBIX SIBICHUH.
HabGnrogenue TernaoBoro pacupeHus Te.
N3menenue naBieHus ra3a Npu K3MEHEHUH 00bEMa U HArpeBaHWU WJIH OXJIAKICHUU.
[IpaBuna n3mepeHust TeMnepaTypsl.
Bunapl Tenonepenayu.
OxnaxkJIeHue Mpy COBEPIIEHUU PaOOTHI.
Harpeanue nipu coBepiiieHHN pabOThl BHEITHUMH CHUITAMH.
. CpaBHEeHHE TEMIOEMKOCTEN pa3IMUHBIX BELIECTB.
. HaOmronenue KureHusl.
. Habmoenue mocrosiHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mopenu TEIUIOBLIX ABUTATEIEH.
Jlabopamopusie padomot u onvimel.
1. OmnbIThl IO OOHAPYNKEHUIO ACUCTBUS CUT MOJIEKYISPHOTO MPUTSIKEHUS.
2. OTmbITHI MO BBIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM UITH caxapa.
3. OmbITHI 10 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH 1 TBEPABIX TEI.
4. Onmnpenenenue AaBIeHUs BO3AyXa B OalsIOHE MITIPHIIA.
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5. OmbIThI, JEMOHCTPHUPYIONINE 3aBUCUMOCTbH JIaBJICHHS BO3/1yXa OT €ro 00bEMa M HarpeBaHUs WK
OXJIQKICHHUSI.
6. IIpoBepka rumoTessl JIMHEHHOM 3aBUCUMOCTH JJTMHBI CTOJIONKA XKHUJIKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIepaTyphl.
7. Habnromenue M3MEHEHUs BHYTPEHHEH SHEPruu Teja B pe3yibTaTe TEIUIONEepenaadyd U padoThI
BHEIIIHUX CHUJL.
8. HccnenoBaHue sSBIICHUS TEIIOOOMEHA MTPH CMEIITMBAHUH XOJIOTHOW M TOPSYCH BOIBI.
9. OmpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW TPU TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITMHAPOM.
10. Onpenenenne yaenbHOM TEINIOEMKOCTH BEUIECTBA.
11. VccnenoBanue mpoiiecca UCHapeHHs.
12. OnpeneneHre OTHOCUTEIHHON BIAXKHOCTH BO3/TyXa.
13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIHA.
Pazjnen 7. DiiekTpuyeckne i MATHUTHBIE SIBJIEHUS.
Dnektpuzalus Tel. J[Ba poia sekTpuuecKkux 3apsaaoB. B3anmoenicTere 3apsokeHHbIX Teql. 3akoH Kynona
(3aBUCUMOCTh CHJIBI B3aUMOJCUCTBUS 3apsHKEHHBIX TENl OT BEJIUYHMHBI 3apSI0B U PACCTOSIHUS MEXIY
TeJIaMu).
Onektpuyeckoe nosie. HanpspkEHHOCTD AIEKTPUYECKOTo Mojist. [I[puHIMN Cymeprno3uiiun dIeKTPUIECKUX
moJjieii (Ha Ka4eCTBEHHOM YPOBHE).
Hocurenn »snektpuuecknx 3apsgoB. OJIEMEHTapHbIM dJeKTpudeckud 3apan. CrpoeHue aroma.
[TpoBOIHUMKH U TUAAEKTPUKU. 3aKOH COXPAHEHHUS IIEKTPUUYECKOTO 3apsia.
DJIEKTPUYECKHI TOK. YCIOBHS CYHNIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. VICTOUHHMKH MOCTOSHHOTO TOKA.
JleficTBUSI STEKTPUIECKOTO TOKA (TEIJIOBOE, XUMHUUYECKOE, MAarHUTHOE). DIIEKTPUUECKHHN TOK B )KHIKOCTSIX
U razax.
DnekTpuyeckas uenb. Cuiia Toka. JnekTpuueckoe HanpsbkeHue. ConpoTUBIICHUE MIPOBOJIHUKA. Y IETbHOE
CONPOTHUBIICHHE BemecTBa. 3akoH Owma s ywyactka nenu. llocienoBarenbHOe W MHapajliebHOE
COEIMHEHUE MPOBOJHUKOB.
PaboTa 1 MOIIHOCTH ANIEKTpUUECKOTO TOKa. 3akoH J[koyns—JIeHa. DinekTpudeckue enu U IoTpeouTenu
ANIEKTpUYeCcKoii sHepruu B ObITy. KopoTkoe 3ambIkaHuE.
[TocTrosiHHbIE MarHWUThHl. B3aumojnelcTBrE MOCTOSHHBIX MarHUTOB. MarHuTHoe noje. MarHutHoe mnoJjie
3eMJId ¥ €ro 3Ha4yeHue JJs >ku3HM Ha 3emuie. OnbIT OpcTega. MarHuTHOE MOJIE AJIEKTPUYECKOro TOKa.
[IpuMeHeHHne >3IEKTPOMArHUTOB B TEXHUKE. JeWCTBME MarHUTHOIO MOJS HAa IPOBOJHUK C TOKOM.
DIeKTpoABUTraTENb IOCTOSTHHOTO TOKA. Vcnoyib30BaHue 35IeKTpOoABUTaTENIeH B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCHOpTE.
Onbitel @apanes. SBieHHE 3JI€KTpOMarHUTHOM uHAykiuu. IlpaBuno JleHuma. 3nekrporenepatop.
CriocoObl MOJyYeHUsI AIIEKTPUUYECKOM SHEPruu. DJIEKTPOCTAHIIMKM Ha BO30OHOBISIEMBIX HCTOYHUKAX
SHEPrUH.
Hemoncmpauuu.
1. Dnektpuzanus Teml.
JIBa pojia AIEeKTPUYECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOoKCTBO U AEUCTBUE IIIEKTPOCKOIIA.
DneKkTpocTaTu4ecKas UHIYKIHUS.
3aKOH COXpaHEHUs JIEKTPUUECKUX 3apsA0B.
[IpoBOAHMKY U AMDIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MO,
HcTtoyHukH MOCTOSTHHOTO TOKA.
JlefcTBUS IEKTPUYECKOTO TOKA.
10 DNEKTPUUECKUH TOK B )KUJIKOCTH.
11. I'a30BBIif pa3ps.
12. smepeHune CUiIbl TOKa aMIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

H3MepeHne aeKTpuYecKOro HapsKEHUS BOJIbTMETPOM.

Peocrar u Mmara3uHCONPOTUBIICHUM.

BzanmogeiicTBre MOCTOSHHBIX MAarHUTOB.

MoenupoBaHrE HEBO3MOKHOCTH Pa3ICJIEHUs TIOJFOCOB MArHUTA.
MoenupoBaHie MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarnuTtHoO€ 10Jie TOKa. DIEKTPOMArHuT.

JlelicTBME€ MarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM UHIYKIIUU.

OnsiTel dapagnes.

3aBUCUMOCTD HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHHUS.
DIEeKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuut epadomot u onvimel.

1.

o0k wh

9.

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

18.
19.
20.
21.

OMnbITHI 110 HAOJIOICHUIO DJIEKTPU3AIUHN TET HHAYKIIMEH U MPU COMPUKOCHOBEHHH.
UccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOJISI Ha TPOBOIHUKH M TUDJICKTPUKH.

COopxka u mpoBepKa pabOThI AMEKTPUIECKOM e MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIBI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO 4Ye€pe3 PpEe3UCTOp, OT COMNPOTHUBICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.

OMBITHL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JJICKTPUUECKOTO COMPOTHUBIICHUS ITPOBOIHUKA OT €TO
JUIMHBI, TIJI0IIAI1 OTEPEYHOTO CEYEHUS U MaTepHaa.

[IpoBepka mnpaBmia CIOKEHHS HAINPSHKEHUH NPU IOCIEIOBATEIBHOM COEIUHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia A CUJIbI TOKA MTPU NApAJIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenne paboThI AIEKTPUUECKOTO TOKA, UIYLIETO YePE3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIECISIEMON HAa PE3UCTOPE.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILIETO Yepe3 JIAMIIOUYKY, OT HAIPsKEHUS Ha HEll.
Onpenenenue KIIJ] narpeBarens.

HccnegoBanue MarHuTHOTO B3aMMOJIEHCTBHUSI IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO MOJISt HOCTOSIHHBIX MAarHUTOB MPU X O0bEIMHEHUU U Pa3/ICIICHUU.
HccnenoBanue AeCTBUA ANEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aMMOJIEUCTBUS KATYILIKH C TOKOM U MarHuta
OT CHJIbI TOKA W HANPABJICHUSI TOKA B KaTYIIKE.

N3yuenune neiicTBUs MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

KoHnctpyrnpoBanue u u3ydeHre padoThl 3JEKTPOABUTATENS.

N3mepenue KII/] anekTpoaBuraTenbHOMYCTaHOBKH.

OMBITHI 0 UCCIAEAOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOM MHAYKLIHMH: UCCIEAOBAHNE U3MEHEHUI
3HAUYEHMS ¥ HAPABJICHUS] UHAYKIUOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexanuyeckne siBJIeHHUA.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JIBHKEHUs. PaBHOMEpHOE NPSAMOJMHEWHOE ABWXKEHHE. HepaBHOMEpPHOE NPAMOJUMHEUHOE JIBUKEHUE.
Cpennsisi ¥ MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsiMosTHHEeliHOe BIKeHue. CBoOoaHoe maneHue. OnbiTel [anmes.
PaBHOMeEpHOE NBIXKEHUE 10 OKpYKHOCTH. [lepro u yactora oOpamieHus. JInHelHas 1 yriioBast CKOPOCTH.
LleHTpOCTpEMUTEIBHOE YCKOPEHUE.



Ilepsbiit 3akoH Hprorona. Bropoii 3akoH Herorona. Tpernii 3akoH Hprorona. llpuHuun cynepno3unuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHIia TPEHUSI CKOJIbXKEHUS, CHJIa TPEHUS TIOKOSI, APYTrUe BUJIbI
TPEHUS.

Cunna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO majaeHus. [IBrKeHHe IUlaHeT
Bokpyr CousHua. IlepBast kocMudeckasi ckopocTb. HeBecoMoCTh U nieperpysku.

PaBHOBecue marepuanbHOU Touku. AOCOTIOTHO TBEP0E TEs0. PaBHOBEcHe TBEPOTO Tea ¢ 3aKPETIEHHON
OCbI0 BpanieHuss. MomeHT cwibl. LIeHTp TshkecTu.

Nmnynse Tena. M3meHenue ummynbca. VMimynbc cuibl. 3aKOH COXpaHEHUsI MMMyibca. PeakTuBHOE
JBUKECHHE.

Mexannueckasi paboTa 1 MOITHOCTh. PaboTa CHIT TSDKECTH, yIpYTroCTH, TpeHus. CBsi3b SHEPTHH U pabOTHI.
[ToreHnmanpHas sHEprus Teia, MOJHATOIO HaJ IMOBEPXHOCTHIO 3eMJIH. IloTeHIManbHAas SHEPIUs CKATOU

MPYKUHBI. Kunernueckas JHEprus. Teopema 0 KMHETHYECKON JHEPIuu.
3aKOHCOXpaHEHUSIMEXaHNYECKOMIHEPT UH.
Jemoncmpayuu.

1. HaGmroeHne MeXaHUYIEeCKOTO JIBIKEHUS TeJIa OTHOCUTEIIFHO Pa3HBIX TENl OTCUETA.
2. CpaBHEHHE TyTeH U TPACKTOPHUI ABMKEHUS OJHOTO M TOTO e TeJIa OTHOCUTEIBHO Pa3HBIX TEI
oTcuéra.
3. H3MmepeHHE CKOPOCTH M YCKOPEHHUS MPSMOJIUHEHHOTO JBHUKCHHUS.
4. WccrnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBHYKEHUSI.
5. HaOmronenue nBuxkeHHs Teja M0 OKPY>KHOCTH.
6. HalOnromeHne MEXaHWYECKUX SBJIICHUH, MPOUCXOIANIUX B cUCTeMe oTcuéTa «Temexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOHHeTa (PU3NKH.
7. 3aBUCHMMOCTBH YCKOPEHHMsI TeJIa OT MacChl Tejla M ICHCTBYIONICH Ha HETO CHUIBI.
8. HaOmroneHue paBeHCTBA CUJI TIPHU B3aUMOJCHCTBHUU TEI.
9. H3meHeHue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.
10. Ilepenaya umIysbca Mpy B3auMOJCHCTBUH TE.
11. TIpeoGpa3oBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEll.
12. CoxpaHenue uMIysbca Mpu HEYIPYroM B3auMOICHCTBHUH.
13. Coxpanenue ummnysbca npu abCONIOTHO YIIPYrOM B3aUMOICHCTBUH.
14. HabGmroieHre peakKTHBHOTO JBUKEHUS.
15. CoxpaHneHue MeXaHU4YEeCKOW SHEPTUU Mpu CBOOOIHOM Ma/ICHUU.
16. CoxpaneHnue MeXaHU4YEeCKOM SHEPTruu NpU ABMKEHUU Tella O]l AeUCTBUEM MPY>KUHBI.
Jlabopamopnwie pabomel u onvimel.
1. KonctpyupoBaHue TpakTa /Ui pa3roHa U JajdbHEHIIero paBHOMEPHOTO JBIKEHUS LIapUKa WU
TEJIEeKKH.
2. OmpepneneHue cpeaHel CKOPOCTH CKOJBKEHHsI OpycKa WM JBMXKEHUS IIapuKa M0 HAKIOHHOM
MJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tella IpU PaBHOYCKOPEHHOM JIBUKEHHH 110 HAKIIOHHOM T1J10 CKOCTH.
4. WccnenmoBaHWe 3aBUCHMOCTH IIYyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBWKEHUU 0e3
HaYalbHOM CKOPOCTH.
5. TlpoBepka THIMOTE3bI: €CIU MPH PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HauadbHOW CKOPOCTH MyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE TPOMEXYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JTaBJICHHSL.
Omnpenenenne kodhGUIUEHTa TPEHUS CKOJIBKEHHUSL.
Omnpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenre pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JBMKCHHU Tella 10 TOPU30HTAIBHOMN
MTOBEPXHOCTH.
10. Onpenenenuie padOTHI CHIIBI YIPYTOCTH IPU MOABEME TPy3a C HCIOIH30BAHHEM HETIOABIKHOTO
Y TIOJIBYKHOTO OJIOKOB.

w

© o N>



11. V3ydenue 3aKkOHA COXpAaHEHUS SHEPTUU.
Pa3nen 9. Mexannueckne K0/1e0aHUSA M BOJIHBI.
Konebarenpnoe nBuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOJ, 4YacToTa, aMILUIUTYJA.
MaremaTtuueckuil U IpyKUHHBIN MasTHUKY. [IpeBpalieHre sHepruu npu kosue0aTeIbHOM JIBUKEHUU.
3aryxaromue konebaHus. BreiHykIeHHBIE KojieOaHus. Pesonanc. Mexanwmueckue BoOJIHBL. CBoicTBa
MeXaHU4YeCKuX BOJIH. [IpoonbHbIe 1 nonepedynble BOJIHbI. [{11MHa BOJIHBI U CKOPOCTb €€ paclpoCTpaHEHHUS.
MexaHn4eckue BOJIHBI B TBEPAOM TeENE, CEHCMUYECKHUE BOJIHBI.
3Byk. 'pOMKOCTB 3ByKa ¥ BbicOTa TOHA. OTpakenue 3Byka. MIH(pa3Byk U yabTpa3ByK.
Jemoncmpayuu.

1. HaGnronenue koneOaHM TN MO ISHCTBHEM CHIIBI TSDKECTH U CHIIBI YIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmroienue BBIHYXIEHHBIX KOJIEOaHUM U pe30HaHca.
Pacrnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HAHC.
Jlabopamopusvie pabomot u onvimel.

1. Omnpenenenuie 4aCTOTHI U NEpHOa KOJIEOAHUNH MaTEMaTUYECKOTO MasiTHUKA.
Onpenenenre 4acToThl U Mepro/ia KoiaeOaHuil Npy>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH Iepro/ia KoJieOaHH MOABEIIEHHOTO K HUTH I'py3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojeOaHui MPy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.

abrwn

[IpoBepka He3aBUCHMOCTH TIEpHO/ia KoieOaHuii rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl Tpy3a.
OMBITEL, TEMOHCTPHUPYIONIHNE 3aBUCHMOCTh TEpHoJa KOJEOAHW TPYKUHHOTO MasTHHUKAa OT
Macchl rpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHne ycKOpeHHUs CBOOOHOTO IaICHUS.
Pa3znesn 10. JjieKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMArHuTHOE TMoOJie. DJEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA A3JEKTPOMAarHUTHBIX BOJIH. [llkana
AIIEKTPOMArHUTHBIX BOJIH. Vcnobp30BaHue 371€KTPOMAarHUTHBIX BOJIH JJIsS COTOBOI CBSI3H.
DJieKTpoMarHuTHas mpupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CaoiicTBa 37€KTPOMarHUTHBIX BOJIH.

2. BomHOBBIEC CBOICTBA CBETA.

SR

Jlabopamopnwie pabomel u onvimel.
1. M3ydeHwue CBOWCTB AJIEKTPOMATrHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO TeJe(oHa.
Pa3gen 11. CBeroBbIe SIBJICHUA.
JlyueBas mozeinb cBeta. crounuku ceta. [IpsmonuneiiHoe pacripoctpaneHue cBera. 3armeHus: ConHua
u Jlynel. Otpaxkenue cera. [lnockoe 3epkano. 3akKOH OTPaKEHUsI CBETA.
[Ipenomiienne cBera. 3akoH npesiomiieHus cBeta. [loHoe BHyTpeHHee oTpakeHue cBeta. Vcnonbs3oBaHue
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS B ONITHYECKUX CBETOBOJAX.
Jlunza. Xon myded B nunH3e. OnTHueckas cuctema (oToarmapara, MUKpOCKONa U Tejeckona. ['na3 kak
ONTHYECKas cucteMa. bim3opykocTh U 1adTbHO30PKOCTb.
Pasznoxxenue Genoro ceera B criekTp. OnbiTel HetoToHa. CriokeHHe CeKTpaibHBIX IBETOB. Jlucmepcus
CBeTa.
Jemoncmpayuu.
1. TIpsmonuHeliHOE pacIpOCTpaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajax.
[Ipenomiienue cpera.
OnTuyeckuii CBETOBO/I.
Xona iyueil B cobuparoreit TuH3e.
XoJ nydei B pacceuBarole JIUH3E.

Noakowd



8. Tlosyyenue n300paskeHMUI ¢ TOMOIIBIO JIUH3.
9. Tpunuun neiictBus oroanmapara, MUKPOCKOIIA U TEJIECKOIIA.
10. Mopens rnasa.
11. Pa3noxenne OEIOTO CBETA B CIIEKTP.
12. TTonmy4yenue 6enoro CBETa NpH CJIOKEHUH CBETa Pa3HBIX 1IBETOB.
Jlabopamopusie pabomot u onvimel.
1. HccnenoBanue 3aBUCUMOCTH yIJla OTPA’KEHUSI CBETOBOTO JIyda OT YIJjla Ha/eHusl.
2. N3ydeHue xapakTepUCTHK M300paXeHUS PEAMETa B ITIOCKOM 3epKaJie.
3. MHccrnenoBanue 3aBUCUMOCTH YIila IPEIOMIICHHUS! CBETOBOTO JIyda OT YIjla MaJeHHs Ha TPpaHuUIle
«BO3LYX—CTEKIIO».
[Tony4yenue n300paskeHUI C MOMOIIBIO COOMPAOIIEH JTUH3HI.
Omnpenenenne (OKYCHOTO pacCTOSTHUS M ONTHYECKOM CHJIbI COOMpArOIIei TNH3bI.
OnbITHI 0 Pa3I0KEHUIO OEJI0T0 CBETa B CHEKTP.
7. OMBITHI IO BOCIPHUATHIO I[BETA MPEAMETOB MPU WX HAOIIOIEHUU YePe3 IBETOBBIE (PHIIHTPHI.
Pa3nen 12. KBanToBble siBJIEHU.
OmneiTel Pezepdopna u mianerapHas monenb atoma. Monens atoma bopa. Mcnyckanue u nornomeHue
ceera aromoM. KBaHTHI. JIMHEWUYaThIe CIEKTPBHI.
PamnoaktuBHOCTH. Anb(a, Oeta- m ramma-uznydeHus. CTpoeHHe aTOMHOTO sjpa. HykimoHHas Mopaenb
aToMHOTO siipa. M3otonsl. PagnoaktuBHble npeBpaieHus. [lepuo nomypacmnaia aTOMHBIX Siep.
SnepHble peakui. 3aKOHBI COXpAaHEHUS 3apsAI0BOTO U MACCOBOIO YHCEINl. DHEPrus CBSI3U aTOMHBIX SJEp.
CBs3b Maccel ¥ 3Heprun. Peakiiuu cuntes3a u nenenusd saep. Mcrounnku suepruv CoJiHIA U 3BE3].
AnepHas sHepreTuka. JlecTBUS paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
1. CnexTpbl U3My4YEHUS U MOTIIOLIECHUSI.
CriekTpbl pa3IMyHbIX Ia30B.
CnekTtp Bogopoaa.
Ha6nronenue tpexoB B kamepe Buibcona.
PaboTa cuéTunka HOHU3UPYIOMIUX U3TyICHUM.
6. Perucrpauus uzinydyeHus: IpUPOJIHBIX MUHEPAJTIOB U MPOIYKTOB.
Jlabopamopnwie pabomel u onvimel.
1. HaGmoneHue CIUIOMIHBIX U TUHEHYATBIX CIIEKTPOB H3TYUEHUSI.
2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YAaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTOorpadusim).
3. H3mepenwne paguoakTHBHOTO (OHA.
IHoBTOpHUTEILHO-00001IAKOIIMIA MOIYJIb.
[ToBTOpUTENBEHO-0000IAOIINKA MOAYIb MIPEAHA3HAUCH I CUCTEMAaTH3aluu U 0000IIEHUS TPEMETHOTO
COJIep’KaHUs U OIBITA IEATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakkKe st
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MOJIFOTOBKH K OCHOBHOMY TOCYJJAPCTBEHHOMY JK3aMeHY 10 (PU3HKE Il 00YJarOUIUXCsl, BHIOPABIIMX 3TOT
y4eOHBIN TTpeIMeT.

[Tpu u3y4eHUU TaHHOTO MOJIYJISI PEATH3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI JCATEIBHOCTH, Ha OCHOBE
KOTOPBIX O0ECIeYynuBaeTCsl JTOCTIDKEHUE TMPEAMETHBIX M METANpeIMETHBIX TUIAHUPYEMBIX pPe3Y/IbTaToOB
oOyueHusi, popMUpPYETCs €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HCCIIE0BAHUS
SBJICHUW TIPUPOJBl M TEXHHUKHU, OBJIAJICHUE YMEHHUSAMHU OOBSICHATH (hU3MUECKUE SBJICHUS, MPUMEHSS
MOJTy4YeHHBIEC 3HAHMUSI, PEIIaTh 3a]]a4d, B TOM YHCIIE KAYeCTBEHHBIE M SKCIIEPUMEHTANLHBIE.
[IpuHIMNHATBEHO JESTENbHOCTHBIA XapaKkTep MAaHHOTO pasjiena peanusyeTcss 3a C4€T TOro, 4YTO
00OyJaroIuecs BHIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IMOJIyY€HHBIX 3HAHUH pacrio3HaBaTh U HAYYHO OOBSICHITH (PU3HUECKUE SBICHUS B OKPYKaroIen
MIPUPO/Ie U TIOBCETHEBHOM KU3HU;

MCI0JIb30BaTh HAYYHbIE METO/IbI UCCIIEOBaHMs (PU3MUECKUX SIBICHUI, B TOM YHCIIE ISl TPOBEPKHU TUTIOTE3
Y TIOJTy4YeHHS] TEOPETHUUECKUX BBIBOJIOB;



O0OBSICHATH HAay4YHBIC OCHOBBLI HanOo0JIceC BaXKHBIX ,Z[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOJ'IOI‘I/If/'I, Hanpumep,
MPAKTUYCCKOI'0 HCIOJb30BAHUA PA3JIMYHBIX MCTOYHHMKOB JHCPIrMHM Ha OCHOBC 3aKOHA IMPCBpALICHUSA U
COXpPaHCHUA BCEX U3BCCTHBIX BUIOB SHCPIUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne U3k Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs HAMIPABJICHO HA JOCTHKEHUE IMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IPCAMCETHBIX O6pa3OBaTCJILHBIX PE3YyIbTATOB.
B pesynprare u3ydyeHus GpuU3MKM Ha ypOBHE OCHOBHOTO 00mIero oOpasoBaHus y oOydaromierocst Oyayt
c(OpPMHUPOBAHBI CIIEIYIONINE JTHNIHOCTHBIEC PE3YAbTATHl B YACTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUS:

- IPOSIBJICHUE UHTEpPEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3NUECKON HAYKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKEHHUSM POCCUUCKHUX YUEHBIX-(DU3UKOB;

2) rpa’KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

- TOTOBHOCTb K aKTHBHOMY Y4acTHUIO B OOCYXJAECHUH OOLIECTBEHHO3HAUYMMBIX U 3TUYECKUX MPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (HDU3UKH;

- OCO3HAHMUE BAXXHOCTH MOPAJIBHO-3TUYECKUX IIPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTH4ecKOro BOCIIMTAHMS:

- BOCIIPUSATHE ICTETUYECKUX KauecTB (PU3MUECKON HayKH: €€ rapMOHUYHOTO MOCTPOEHHUSI, CTPOrOCTH,
TOYHOCTH, TJTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- OCO3HaHUE LEHHOCTH (U3MUECKON HayKd KaK MOIIHOTO MHCTPYMEHTa IMO3HAaHHS MHpPa, OCHOBBI
Pa3BUTHUSA TEXHOJOTHN, BAXKHEUIIIEH COCTABJISIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JII0003HATENBFHOCTH, MHTEPECa K UCCIIE0BATEIbCKOM NesATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0J1Ar0NOJyYHs:

- OCO3HaHUE IIEHHOCTH Oe30MacHOro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BAKHOCTU TMpaBWJI OE€30MacHOTO TMOBEIEHUS Ha TPAaHCIOpPTE, Ha J0pOrax, C SJIEKTPUUECKUM U
TEIJIOBBIM 000pPY/IOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

- copMUPOBAHHOCTH HaBbIKA peieKCcrH, TPU3HAHKUE CBOETO MpaBa Ha OLIMOKY U TaKOTO )K€ MpaBa y
JPYroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- AaKTUBHOE Y4YacTH€ B pEUICHUHM TMpaKTUYeCKHX 3anad (B paMKax ceMbH, 00pa3oBaTENbHOI
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTUYECKOW U COLMAIbHONW HANPaBIECHHOCTH, TPEOYIOIINX B TOM
yuciie ¥ GU3NYECKUX 3HAHUI;

- UHTEpEC K MPAKTUYECKOMY H3YyUeHUIO podeccuii, CBA3aHHBIX C (U3UKOM;

7) 3K0J10IrM4eCKOro BOCIIUTAHUSA:

- OpHUEHTalMsl Ha MpUMEHEHHE (U3UYECKUX 3HAHUU IS pelieHHs 3a/1ad B 00JacTH OKpYKarolen
Cpelibl, IUNITAHUPOBAHHUS IOCTYNKOB U OILIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CpeJibl;
- 0CO3HAHUE II100ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTanyu K U3MEHSIOIIMMCH YCJIOBUSAM COLHAJIBLHON U IPUPOIHON cpeabl:

- MOTPEOHOCTh BO B3aWMOJICUCTBUU TPHU BHINOJHEHUH HCCIEIOBAHUM M MPOEKTOB (PU3NUYECKON
HaIPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

- TIOBBILIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIBHOCTD;

- MOTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHWUN, B TOM 4YHCIe (OPMYITHPOBATH HJIEH, MOHSITHSA,
TUMNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

- 0co3HaHUE ePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

- IJIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (U3UUYECKUX 3HAHUM;

- CTpeMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIie C UCTOIb30BaHUEM (PHU3UUYECKIX 3HAHUM;

- OllEHKa CBOUX JCHCTBHI C Y4€TOM BIMSIHHUS Ha OKPYKAIOIIYIO CPely, BO3MOXHBIX TT00aTbHBIX
IIOCJIEACTBUN.



METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHusi mporpaMMmbl 10 (M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyyaromerocsi OyayT chopMUpOBaHbl MeTaNlpeMeTHbIE Pe3y/bTaThl, BKIIOUAIONINE TO3HABATEIbHbBIE
YHUBEpCAJbHbIE Yy4ueOHBIE JCHCTBHS, KOMMYHHKAaTHBHBIC YHUBEpCAIbHbIC y4deOHBIC JEHCTBHUA,
peryisaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue a1elcTBUS:

BBISIBJISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHABIUBATh CYIIECTBEHHBIH MpHU3HAK KIaCCH(UKAIIMK, OCHOBAaHUSA Ui OO0OOIICHUS U
CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUMS B paccMaTpUBaeMblX (akTax, MAAHHBIX U
Ha6J'IIO)ICHI/I$IX, OTHOCAIIUXCA K q)HSH‘I@CKI/IM SABJICHUSIM,

BBIABJIATE NPUYNHHO-CICACTBCHHBIC CBA3H IMPU U3YUCHUU Q)HSI/I‘-IeCKI/IX SIBIICHUHN U mponeccos,
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U HHAYKTHUBHBIX YMOSaKHIOquHﬁ, BBIJIBHUT'AaTh
THUIIOTE3bI O B3aUMOCBA3IX Q)HSI/ILIeCKI/IX BCIINYUH,

CaMOCTOSITEJIbHO BbIOMpaTh CHOCOO pemieHus y4eOHOW (u3uMueckol 3aaayu (CpaBHEHHE
HECKOJIbKHX BapHAaHTOB PEUICHUs, BHIOOP Hambojee MOIXO/MIIET0 C YIETOM CaMOCTOSITEIEHO
BBIJICTIEHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA .

MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

MPOBOJUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN (pusnueckuit
AKCIEPUMEHT, HEeOOIbIIIOE HCCTel0BaHne (PU3UUYECKOTO SIBICHHUS;

OIICHMBAaTh Ha MPUMEHMMOCTh U JOCTOBEPHOCTh HWHGOpPMAIMIO, TMOJIYYEHHYI0 B XOJ€
HCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpPMyIUpOBaTh OOOOLIEHHUS M BBIBOJABI IO pPE3ylbTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOrHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TaKkKe
BBIJIBUTaTh MPEIOJIOKEHNs 00 UX PAa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHbIe METO/Ibl, HHCTPYMEHTBI M 3allPOCHI MPHU MOUCKE U 0TOOpe nHpopManuu
WM JIJaHHBIX C YUETOM MPEI0KEHHOM yueOHOM Qu3nueckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIUIO PA3IMYHBIX BUIOB U
(dhopM mpeacTaBIeHUS,

CaMOCTOSITEJILHO ~ BbIOMpaTh ONTUMalbHYIO (opMmy mpeacraBieHUs UHGOpPMALMU U
WJUTIOCTPUPOBATH pEIIaeMble 3a/1a4 HECIOKHBIMH CXeMaMHM, IUarpaMMaMu, UHOU rpadukoi u
HX KOMOMHAIIUAMH.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicCTBHA:

B X0/€ OOCYyXJeHHs yuyeOHOro marepuaia, pe3yiabTaToB JIAOOPATOPHBIX PAaOOT M IMPOEKTOB
3aJaBaTh BOINPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl M BBICKAa3bIBAaTh WJIEH, HAlleJICHHbIE Ha
peleHue 3a1auu 1 nojjep kanue 0JarokenaTrenbHOCTH OOIEeHUS;

COIOCTABIATh CBOM CYXKJEHHS C CYXJIEHHSAMH JAPYIMX YYaCTHMKOB JUayora, oOHapyXHBaTb
pa3auyue U CXOACTBO MO3MIINIA;

BBIpaXkaTh CBOIO TOUKY 3pEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



NyOJMYHO TPEJICTABIATh PE3YJbTaThl BBIIOJIHEHHOTO (M3MYECKOTO OIbITa (IKCIICPUMEHTA,
UCCIIEIOBAHUS, TTPOEKTA);

MOHUMAaTh M HCIOJIb30BaTh MNPEUMYINECTBA KOMAHIHOW W WHIMBHIyaIbHOH pPabOTBI MPHU
peleHN KOHKPETHOU (PU3NYECKO TPOOIeMBL;

NPUHUMATh LIEJIH COBMECTHOM JEATEILHOCTH, OPraHU30BbIBATh JACHCTBUS N0 €€ JOCTHIKCHUIO:
pactpenensaTh poJid, 00CYKIaTh MPOILECChl M PE3YJIbTaThl COBMECTHON paboOThI, 0000IIaTh
MHEHHS HECKOJILKHX JIIOJICH;

BBITIOJTHATE CBOIO YacCTh pabOThI, JOCTHUrasi KAUECTBEHHOTO Pe3yNbTaTa 10 CBOEMY HAIPABICHHIO
1 KOOPJUHHUPYS CBOM JCHCTBHUS C IPYTUMH WICHAMH KOMAH/IbI;

OIICHUBATh KAayeCTBO CBOEr0 BKJaJa B OOIIMH MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIBHO
copMyITHPOBAHHBIM Y4aCTHHKAMHU B3aHMO/ICHCTBUSL.

PerJIHTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranu3anus:

BBISIBJISITh MPOOJEMBbl B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX, TPeOYIOLUX Uil pelleHus
(buznyecKux 3HaHUI;

OpUEHTUPOBATHCS B PA3NUYHBIX MOJIXOAAX MPUHATUS PElIeHUuN (MHIUBUIYyalbHOE, MPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUI Tpynoil);

CaMOCTOSITENIBHO COCTABJISITh aJITOPUTM pellIeHUs] PU3NUECKON 3a/1auy WM IJIaHa UCCIIeI0BaHuUs
C Y4€TOM HMEIOIIHUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATH
MpeAJIaraéMble BapUaHThl PEIICHU;

JIeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTEJJICKT:

JaBaTh aJICKBATHYIO OIICHKY CHTYAIlUH M MpeIaraTh IiiaH €€ n3MEeHEHMS,

OOBSICHATh IPUYHMHBI IOCTUKECHUS (HEIOCTHKECHUS) PE3YIbTATOB JCITEIHHOCTH, JaBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHUBBI B [ESITEIBHOCTh (B TOM 4YHCIE B XOJ BBITIOJHEHUS (PH3UUECKOTO
WCCIICZIOBAaHUSI MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, U3MCHHBIIMXCS CHUTYyaIlUH,
YCTAHOBJICHHBIX OINOOK, BOSHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IE]IN M YCIOBHSIM;

CTaBHTH ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHHM Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY JPYroTo;

MPHU3HABATH CBOE MPABO Ha OMIMOKY MPHU pelleHNH (GU3NUSCKUX 3a/1a4 WM B YTBEPXKICHUAX HA
HAyYHBIC TEMBI U TAKOE K€ TPABO JPYroro.

INPEIMETHBIE PE3YJIbTATbBI

K koHmy oOyuenuss B 7 kJjacce TpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaKaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

UCMOJb30BaTh MOHATUA: (U3NYECKHE U XUMHUYECKHUE SBJICHHs, HaONIOJIeHHE, SKCIEPUMEHT,
MOJieNb, TUNIOTE3a, €AMHUIBI (U3NUECKUX BEJIMYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSHUS
BemiectBa (TBEPAOE, JKHUIKOE, TIa3000pa3HOE), MEXaHMYEeCKOe JBHKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSAMOJMHENHOE), TPAaeKTOpUs, paBHOJEHCTBYIOImIAs cuia, Jaedopmanus
(ynpyrasi, niaacTudeckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IbI;

pasznuyarh saBineHUA (Audy3us, TEIUIOBOE MABWKEHHE 4YacTHI[ BEIECTBAa, pPaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JBW)KCHHME, UHEPLUS, B3aUMOJICHCTBHUE TEJNl, pABHOBECHE TBEPJBIX
TEJ C 3aKPEIIEHHONW OChIO BpallleHHUs, Nlepeada JaBIeHUs TBEPIABIMU TEIAMHU, )KUAKOCTIMU U



razamm, arMoc(epHoe IaBlieHHE, IJIaBaHHE TEJ, NMPEBPALICHUS MEXAaHWYECKOH SHEpPrHH) IO
ONMCAHMI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
¢bu3nveckoe siBICHHE;

pacro3HaBaTh NPOSIBICHHE U3YYEHHBIX (PU3NYECKUX SIBICHUH B OKPY)KAIOLIEM MHPE, B TOM YHUCIIE
(dbusnueckue SBJICHUS B MPHUPOJIC: MIPUMEPHI IBMKCHUS C PA3IMYHBIMUA CKOPOCTSIMH B KUBOU U
HEXMBON TpUpOJE, ACUCTBUE CHUJIBI TPEHUS B NMPUPOJEC M TEXHUKE, BIHMSHHE aTMOC(HEPHOTO
JTABJICHUS HA KUBOM OpraHu3M, IjaBaHUE pblO, pplyaru B TEJ€ YelI0BeKa, PU ITOM MEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B YUCOHYI0, BBIJICIISAThH CYIIECTBEHHBIEC CBOMCTBA (MpU3HAKU) (PU3UIECKUX
SIBJICHUM;

OTIMCBHIBATH NU3YYEHHBIE CBOMCTBA TN U (PU3MUECKUE SBICHUS, UCTIONB3Ys (PU3NYECKHUE BETMIUHBI
(macca, 00bEM, IUIOTHOCTh BELIECTBA, BpPEMs, IIyTb, CKOPOCTb, CPEIHSAS CKOPOCTb, CHIIA
YIOPYrOCTH, CHJIa TSYKECTH, BEC TeJla, CUila TPEHUs, JaBjieHue (TBEPAOTO Tena, )KUIKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHW4Yeckas paboTa, MOLIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3(G(UIMEHT MOJE3HOr0 JEMCTBUSI MEXaHU3MOB, KMHETUYECKass M MOTEHIIMaJIbHAs SHEprus),
IpU ONHMCAHWU TMPABUIBHO TPAKTOBAaTh (PU3UYECKUH CMBICI MCIOJIb3YEMbIX BEJIWYMH, HUX
0003HaYeHMsI ¥ €IMHUIBI (PU3NYECKUX BEIUYHMH, HAXOJUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO
(hMBUYECKYI0 BETUYUHY C JAPYTUMH BEJIUYHMHAMH, CTPOUTH rpaduKi U3YYEHHBIX 3aBUCHMOCTEH
(hMBUYECKUX BEIMYNH,

XapaKTepU30BaTh CBOMCTBA Ted, (U3NYECKHE SBIEHUS U TPOIECCHI, HCIHOJB3Ys IpaBuiIa
CIIOXEHMSI Ul (BAOJb OJHON MpsiMoit), 3akoH ['yka, 3axoH [lackains, 3akoH Apxumenaa, npaBuiio
paBHOBecHs pbruara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUSI MEXaHUYECKON
SHEpru¥, NpH OSTOM JaBaThb CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U 3alHChIBaTh €ro
MAaTeMaTHYECKOE BBIPAKEHUE;

OOBSCHATh (PU3WYECKUE SIBJIICHHUS, MPOILIECCHl U CBOMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE
CUTYalMi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBIABIATH IPUUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBACHEHHE W3 |—2 JOTMYECKHMX IIIaroB ¢ OMOpPOoM Ha 1—2 HM3y4EeHHBIX CBOWCTBA
¢buznyeckux ABJIeHUH, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacuéTHble 3a1aud B 1—2 JeMcTBUS, UCHOJIB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢u3znyecKkue BETMYMHBI: HAa OCHOBE aHAlM3a YCIOBHUS 3aJlaud 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3NYECKUE BEIMYMHBI B (GOPMYJIIbI U IPOBOJUTH PACUEThl, HAXOAUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOAMMBbIC I pEeLIeHUs 3aJ]ad, OIEHMBATh PEAIUCTUYHOCTh MOJYyYCHHOU
(bu3nyecKoil BEIUYUHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIU (U3NYECKHMX METOJOB, B
OTHMCAHUU HCCIEIOBAHUSl BBLACTATH MPOBEpPsSEMOe MpEeArnoiokeHue (TUMOTe3y), pa3nuyaTh U
HMHTEPIPETUPOBATH MOJYYEHHBIM pe3yIbTaT, HAXOAUTh OMIMOKH B XOJ€ OMBITA, JIENaTh BHIBOJIBI
10 €ro pe3yJbTaTaM;

MIPOBOJUTH OMBITHI MO HAOMIOACHHUIO (U3UYECKUX SIBICHMM MU (U3UYECKUX CBOWCTB TEI:
dbopMynupoBaTh MPOBEPSEMbIE MPEINOJIOKEHUs, COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOTO
00opynoBaHus, 3aMUCHIBATH X0 OIBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSIMBIE HW3MEPEHHsS] PACCTOSIHUSA, BpPEMEHH, Macchl Tenla, 00b&Ma, CUJIBl H
TEMIIepPaTyphl C UCIOIH30BAaHHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aITUCHIBATH MOKA3AHUS
prOOPOB ¢ YIETOM 33aJaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;

IIPOBOJIUTH HUCCIIEIOBAaHHE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT Jpyrod c
MCIOJIb30BAHMEM MPAMBIX U3MEPEHHH (3aBUCUMOCTU MyTH PaBHOMEPHO JBIKYIIETOCs TeNa OT
BPEMEHHU [BWKEHHS TeNa, CHJIbI TPEHHS CKOJILKEHHUS OT Beca Tella, KauecTBa 0OpadOTKH
MOBEPXHOCTEW TENl U HE3aBUCUMOCTHU CWJIbI TPEHUS OT IUIOUIAAN CONPUKOCHOBEHHMS TEll, CHUJIbI
YIPYTrOCTH OT YIJIMHEHUS MPYXUHBI, BHITATKUBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTu
Tela W OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH TeNia, OT TIyOWHBI, Ha
KOTOPYIO TIOTPYXKEHO TENI0, YCIOBH TUIaBaHUs TN, YCIOBHIA pPaBHOBECHs pbhluara u OJIOKOB),



y4acTBOBATh B IJIAHUPOBAHUHU Y4EOHOTO HMCCIENOBAHUS, COOMPATh YCTAHOBKY M BBINOJIHATH
U3MEpEHHUs, CIeysd MpeUIOKCHHOMY TIUIaHy, (UKCUPOBATh Pe3yJabTaThl MOJYYEHHOM
3aBHCUMOCTH (PU3UYECKHUX BEITMYUH B BUJIE IPEUIOKEHHBIX TAOIHUIl U TPa(UKOB, IeTaTh BBIBOIBI
110 pe3yJibTaTaM UCCIEI0BaHMUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NUYECKUX BEIUYHMH (TUIOTHOCTH BEIIECTBA KHIKOCTU H
TBEPIOTO TeNa, CHJa TPEHUS CKOJBXKCHHS, [aBJICHHUE BO3/yXa, BBITAJKMBAIONIAs CHIIA,
JEWCTBYIOMIAs Ha OTPYKEHHOE B KUAKOCTH TEJO, KOAPPHUIIUEHT MOJIE3HOTO JCHCTBUS MMPOCTHIX
MEXaHU3MOB), CJeIysl MPEUIOKEHHON WHCTPYKUMHU: MPHU BBIIIOJHEHUH W3MEPEHUH COOHpaTh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYCHHE UCKOMOW BEJTMUUHEI;

cOOIIOIaTh MpaBHiIa TEXHUKN OE30MAaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYIOBAHUEM;
YKa3bIBaTh TMPHUHIMIIEI JCHCTBHS TPUOOPOB M TEXHHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAOIINECS COCyIbl, OapOMETp, phIvar, MOJIBMKHBIA W HETIOIBWKHBIA OJIOK,
HaKJIOHHAsI JIOCKOCTh;

XapaKTepU30BaTh MPHUHIUIBI JCHCTBHUS W3YYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOWCTB C
OTOpOi Ha WX OmUcaHus (B TOM 4YHCIE: TOJIIMIHHUKKH, YCTPOHCTBO BOJIONIPOBOJA,
THJIPABIUYECKUN TIpecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp), HCHOJb3Ys
3HaHMUS O CBOMCTBaxX (U3MUECKUX SBJICHUH M HeoOXoauMmble (HU3NYECKHE 3aKOHbI U
3aKOHOMEPHOCTH;

MPUBOANTEH TPUMEPHI (HAXOIUTh WHPOPMAIIHIO O TMPHUMEPax) MPaKTUYECKOTO HCIIOIh30BAHUS
(hbMBUYECKUX 3HAHHUI B TTOBCEIHEBHOM KU3HM sl 0OecTeueHrst 0€30MacHOCTH TTPH 00paIieHun
C mpubOpaMHl W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHsS 370POBbS U COONIONICHHUS HOPM
HKOJIOTMYECKOT0 TIOBE/IEHUS B OKPY’KaIOLEel Cpene;

OCYILIECTBIATh OTOOpP MCTOYHMKOB MHGpOpMauuu B MHTEepHETE B COOTBETCTBHU C 3aJaHHBIM
MIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIUXCA 3HAHUH M NMyTEM CpPaBHEHHs Ppa3IMYHBIX
HCTOYHHUKOB BBIIEJIATE UHPOPMALMIO, KOTOpasi SBJISIETCS NPOTUBOPEYMBOM MIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJb30BAaTh MpPHU BBINOJHEHUM Y4YEOHBIX 3aJaHUH HAyYHO-NOMYJSIPHYIO JIMTEpATypy
(GU3M4eCcKOro CcoJep:KaHus, CIPaBOYHbIE MaTepuanbl, pecypcbl ceTd IHTepHeT, Biajersb
npuéMaMu KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(OpManMu M3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MTMCbMEHHbIE U YCTHBIE COOOIEHH S HA OCHOBE 2—3 UCTOYHUKOB
nHpopManuu GU3NYECKOTO COJAEPKAHUS, B TOM YHUCIIE IIyOJIMUYHO JIeJ1aTh KpaTKUe COOOLICHUS O
pe3yibTarax IMPOEKTOB WIM Y4YeOHBIX MCCIEIOBaHMH, IPU ATOM TI'PaMOTHO HCIHOJIb30BaTh
M3yYeHHbIN MOHATUHHBIN anmapar Kypca (pU3HKH, CONPOBOXKIATh BBICTYIIJICHUE IIPE3CHTALUCH;
IIPU BBINIOJHEHUN Y4EOHBIX ITPOEKTOB U UCCIEI0BAaHUN pacnpeAessTh 00s3aHHOCTH B IpYIIE B
COOTBETCTBUHU C IIOCTABJICHHBIMM 3a/layaMu, CIEIUTh 3a BBINOJHEHHEM IIIaHa JCHCTBUM,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIQJA B JIEATEIbHOCTh TIPYNIBI, BBICTpaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPY/KAIOIIHX.

K kxoHmy oOyueHuss B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXKaTh
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

HCIIOJIb30BATH MOHATHUS: MAaCCa U Pa3MCPbl MOJICKYJI, TCTIJIOBOC ABUKCHHUEC ATOMOB U MOJICKYII,
arperaTHbl€ COCTOSHHA BCIICCTBA, KPUCTAIMYCCKHUEC H aMOp(bHLIC TCI1a, HACHIIICHHBIA U
HEHACHIIIEHHBIN nap, BJIA)KHOCTb BO31yXad, TCMIICpATypd, BHYTPCHHIASA OSHCPTUA, TEIIOBOH
ABHUIaTcClIb, BHCMCHTapHBIﬁ BHGKTpI/I‘leCKI/Iﬁ 3apsal, OJJCKTPHUYCECKOE II0JIC, MIPOBOAHUKHU U
AUIJICKTPUKH, IMOCTOSIHHBIM SHCKTpI/I‘IeCKI/II‘/’I TOK, MAarauTHOC I10JIC,

pa3jinuaTthb ABJICHUSA (TCHJIOBOC pacmiupCHUC U CXKATHUEC, TCIIONCpCaada, TCIIJIOBOC PABHOBECHUC,
CMauYuBaHUC, KAITWUIAPHBIC SABJICHUS, UCIIAPCHUC, KOHACHCALIUA, IIABJICHUC, KPUCTAJIN3alUA
(OTBep,Z[eBaHI/IC), KHUIICHUEC, TCILIoNIECpEaada (TCHHOHpOBOIlHOCTB, KOHBCKIIHA, I/IBHyIICHI/IC),
QJICKTpU3alusd TCII, B3aHMMOJICHCTBHE 3apsa0B, JIeNCTBUS QJICKTPUYCCKOTO TOKaA, KOPOTKOC



3aMBbIKaHHUC, B3aI/IMOI[€I>'ICTBHe MAarHuToB, HGfICTBI/IG MAariuMTHOI'O IIOJIA Ha NPOBOAHHUK C TOKOM,
QJICKTPOMArHuTHasA I/IHIIyKLII/ISI) 0 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NIECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHHE H3YYEHHBIX (PU3NYECKUX SIBICHUH B OKPY)KAIOLIEM MHUPE, B TOM YHUCIIE
(bI/I?;I/I‘IeCKI/Ie SABJICHUA B IMPUPOAC: NOBCPXHOCTHOC HATSAIKCHHUC W KaAIIWJUIAPHBIC SABJICHUSA B
pUpOJe, KpUCTAILIBI B Ipupoe, uainydenne ColHia, 3aMep3anue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHue POCHI, TyMaHa, WHEs], CHETa, AIEKTPHUYECKHE SBJICHUS B aTMoc(hepe, STeKTPUIECTBO
KUBBIX OPraHW3MOB, MarHUTHOE TOJie 3eMiIH, Opei( MOJIFOCOB, POJIb MAarHUTHOTO TIOJS ISt
KU3HU Ha 3emIie, MOJISIPHOE CUSTHUE, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICIIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIMMCbIBATb U3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘~I€CKI/IG SABJICHHS, UCIIOJIB3YA (1)I/I3I/I‘-ICCKI/IC BCIIMYNHBI
(TemmepaTypa, BHYTPEHHSS 3HEPTUs, KOJMUECTBO TEIJIOTHI, YAEIbHas TEIJIOEMKOCTh BEIIECTBA,
yAenpHas TeIuloTa IUIaBJIEHUS, YAeIbHAas TeIioTa napooOpa3oBaHMs, yleidbHas TemioTa
CrOpaHusl TOIIMBA, KOA(PPUIIMEHT TOJIE3HOTO ACUCTBHUS TEIUIOBOW MAIWHBI, OTHOCUTEIbHAS
BJIQXKHOCTh BO3/yXa, 9JIEKTPUYECKHI 3apsij, CHia TOKa, DSJIEKTPUUECKOEe HalpshKEeHue,
CONPOTHUBIIEHUE TPOBOJIHUKA, YJEJIbHOE CONPOTUBIEHUE BEIIECTBA, pabOTa U MOUIHOCTH
AJIEKTPUYECKOTO0 TOKa), MpU ONHCAHMM MPABWIBHO TPAKTOBaThb (PU3MUECKUN  CMBICI
HCIIOJIb3YEMBIX BCIIUYMH, 0003HaYeHus 1 (210503050005 (1)I/ISI/I‘IeCKI/IX BCJIIMYHUH, HAXOAUTh (1)OpMy.]'II)I,
CBSI3BIBAIOIIME JITAHHYIO (DU3MUYECKYIO0 BEIMYUHY C JPYITMMH BEIWYMHAMHU, CTPOUTH Tpaduku
HU3YUCHHBIX 3aBUCHUMOCTEN (bHSI/ILIeCKI/IX BCIINYUH,

XapaKTCpUu30BaThb CBOMCTBA TECII, (bHSH‘-IeCKI/Ie ABJICHUSA W MPOLECCHhI, HCIIOJIB3Yyd OCHOBHBLIC
IIOJIOXKECHUA MOJ'ICKy.]'IHpHO-KHHGTH‘—IGCKOﬁ TCOPHHU CTPOCHUS BCIICCTBA, IPUHIMII CYTICPIIO3ULIUA
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsijaa, 3akoH OMa JUisl y4acTKa ILIeTH,
3akoH Jxoyns—JleHna, 3akoH COXpaHEHUS DSHEPTUM, NpPU OSTOM JaBaTh CIIOBECHYIO
(bOopMyTHUPOBKY 3aKOHA U 3aMMCHIBAaTh €T0 MaTEMaTHUYECKOE BhIPAKEHHUE;

OOBSACHATH (PU3MUECKHUE MPOLECCHl U CBOMCTBA TeJ, B TOM YHCIIE U B KOHTEKCTE CHUTYyallUil
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATh NMPUUYUHHOCIEICTBEHHbIE CBSI3U, CTPOUTH
00bsCHEHHE U3 1—2 JOTWYECKUX IIaroB ¢ OMOpOM Ha 1—2 M3YYEHHBIX CBOMCTBA (YM3MUECKHUX
SIBJICHUHN, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemate pacuéTHble 3a/aud B 2—3 JEMCTBUS, UCHOJIB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE
(dusnyecKkue BETUMYMHBI: HAa OCHOBE aHAlM3a YCIOBHUS 3aJlaud 3alHChIBaTh KPAaTKOE YCIOBHE,
BBISIBIISITh HEJOCTAaTOK JAaHHBIX JJIS pElIeHMs] 3aJaud, BbIOMpATh 3aKOHBI U (OPMYIIBL,
HeoOXouMble Ui €€ pelleHHs, TPOBOAUTH PAcuéThl U CPAaBHUBATH MOJYyYEHHOE 3HAYCHHE
(bu3nuecKoil BEIUYMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh HPOOJIEMBI, KOTOPbIE MOXKHO PEUIUTh HpPHU MOMOIIU (PU3HUECKUX METOJIOB,
UCIOJIb3YSl OIMHMCAHWE HCCIEIOBAHUS, BBIICIATH IMPOBEPAEMOE MPEANOI0KEHHE, OIEHUBAThH
MPaBUJIBHOCTH MOPSI/IKA MPOBEICHUS UCCIIEIOBAHUS, JeNIaTh BBIBO/IBL;

MIPOBOJUTH OMBITHl [0 HAOMIOACHUIO (PU3UYECKUX SBJICHUNW WU (DU3MYECKUX CBOICTB Tel
(KanwUIsipHBIE SIBIICHUS, 3aBHCHUMOCTH JaBIIEHUS BO3JAyXa OT €ro o0bnéMa, TemmepaTyphbl,
CKOPOCTH TIpolLlecCa OCThIBAHUS M HAarpeBaHWs NpPU U3JIYYEHUHU OT LBETa U3JIy4arollen
(mormomaromnieif) MOBEPXHOCTU, CKOPOCTh HMCHApEHHUs BOJBI OT TEeMIEpaTypbl >KHIKOCTH U
IJIOMIA M €€ TOBEPXHOCTH, DJIEKTpU3alUsl Tel U B3aUMOJICHCTBUE AJIEKTPUYECKUX 3apsioB,
B3aMMOJICIICTBUE TMOCTOSIHHBIX MAarHUTOB, BU3YaJW3allMsl MAarHUTHBIX [OJIEM MOCTOSIHHBIX
MAarHuTOB, JEHCTBHUSI MAarHUTHOTO TOJII Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHMTa,
CBOMCTBA  DJIGKTPOJBUTATENII  TMOCTOSIHHOTO  ToKa):  (opMmynupoBaTh  IpOBEpseMbIe
MIPENIOJIOKEHHUSI, COOUpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO O0OpYIOBaHUS, OIMHUCHIBATH XOJ
ombITa ¥ (POPMYIUPOBATH BHIBOIBL;



BBIIIOJIHATH NPSAMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTENIBHOM BIQXKHOCTH BO3]1yXa, CUJIbI TOKA,
HaNPSOKEHUS C HMCIOJIb30BAaHHEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEITUYMH,
CpaBHUBATh PE3YIbTATHl H3MEPEHUN C YUETOM 33aHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJIUTH HMCCIICIOBAaHHE 3aBUCHUMOCTH OJHOM (PU3MUYECKOW BEIMYMHBI OT JpPYyrol ¢
HCII0JIb30BAHUEM IIPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTUBIIEHUSI IPOBOIHUKA OT €0 JUIMHBI,
IUIOLIA/IM MOTEPEYHOr0 CEYEHHUs U YJEJIIbHOTO CONPOTHUBIIEHUS BEIIECTBA MPOBOJHHUKA, CHUJIBI
TOKa, MIAYLIEro 4Yepe3 IMPOBOJAHMUK, OT HANPSHKEHUS Ha IMPOBOJHHUKE, HCCIIEIOBAaHUE
IIOCJIEJOBATEIBLHOIO U apajlyIEIbHOIO COEAMHEHNH TPOBOJHUKOB): INIAHUPOBATH UCCIIEIOBaHUE,
COOMpaTh YCTAaHOBKY M BBINOJIHATH U3MEPEHHS, CIEAYS MPEATIOKECHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl TMOJYYCHHON 3aBUCHMOCTH B BHJE TaOMUI] W TpaduKOB, AEIaTh BHIBOABI TI0
pe3yspTaTaM UCCle0BaHMUs;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BeIUUUH (yAelbHas TEII0EMKOCTh BEIIECTBA,
CONPOTHUBIIEHUE TMPOBOJHUKA, pPabOTa W MOIIHOCTb 3JIEKTPUYECKOTO TOKAa): IUIAHUPOBATH
U3MepeHusi, coOuparh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CI€1ys MPEII0KEHHOW UHCTPYKLIUU, U
BBIYMCIISATH 3HAUEHNUE BEJINYNHBI,

co0Jr01aTh MpaBUiia TEXHUKU O€30TIaCHOCTH MpU paboTe ¢ JT1abopaTopHBIM 000PYI0BAHHEM;
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YYEHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOUCTB C
OMOpOM Ha MX OMNHMCAaHUA (B TOM YHCIE: CUCTEMa OTOIUIEHHS JOMOB, TMIPOMETp, HapoBas
TypOHHa, aMIepMeTp, BOJBTMETpP, CUETUUK IJIEKTPUUYECKON 3HEPTUHU, IIEKTPOOCBETUTENIbHbIE
puOOpPHI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKHE MNPEJOXPAHUTENH,
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENIh TMOCTOSIHHOTO TOKA), MCIOJb3ysd 3HAHHUS O CBOMCTBAxX
(buznyecKkux ABJICHUN U HEOOX0AUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOWCTBA M M3MEPHUTEIbHbIE NMPHOOPHI MO CXeMaM U
CXEMAaTU4YHbIM pHUCYHKaM (KHMJKOCTHBI TEpMOMETp, TEpPMOC, IICUXPOMETP, THUIPOMETP,
JIBUTaTellb BHYTPEHHETO CrOPaHUs, JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI JEKTPHUECKUX
Lenes ¢ MocieoBaTeIbHbIM U NMAapaAJUICIbHBIM COCAMHEHUEM JJIEMEHTOB, pa3jindasl yCIOBHBIC
0003HAYEHMSI HIIEMEHTOB MICKTPUUYECKUX LIEEH;

IPUBOAUTH MPUMEPHI (HAXOIUTh MH(GOPMALMIO O MPHUMEpax) MPAKTUYECKOIO HCIOJIb30BaHUS
¢bu3nyecKnx 3HaHUH B MOBCEJHEBHOM >KM3HHU Ul oOecrieyeHus: 6e30MacHOCTH Ipu 00paleHun
C npubopaMy U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHMs 370POBbs U COONIOJICHHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILLEH Cpele;

OCYLIECTBIIATh MOMCK HH(opManuu (uU3N4eckoro cojepxaHus B lHTepHeTe, Ha OCHOBe
UMEIOIUXCAd 3HAHUM W IYTEM CPAaBHEHUS JIONOJHUTEIbHBIX MCTOYHHUKOB BBIJEIATH
MHpOpMaIINIO, KOTOPast SBJISIETCS IPOTUBOPEUUBOM MIM MOXKET OBbITh HEJOCTOBEPHOM;
UCIOJb30BaTh MpPHU BBINOJHEHUHM Y4YEOHBIX 3aJlaHMil HAayYHO-TIOMYJISIPHYIO JIMTEpaTypy
(GU3MYeCKOro CcoJep:KaHus, CIPaBOYHbIE MaTepuanbl, pecypchl ceTtd VHTepHeT, BiajeTh
npuéMaMi KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(oOpManuu M3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYIYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U KpaTKHe YCTHbIE COOOIIeHus, 060011ast nH(popMaIHio
U3 HECKOJBKUX MCTOUYHUKOB (PU3MUYECKOTO COJEp)KaHUsSA, B TOM YHCIIE MYOJIMYHO IMPEJCTABIATh
pe3yapTaThl INPOEKTHOM WM MCCIENOBATENbCKOW NEATEIBHOCTH, IPH 3TOM TI'PaMOTHO
UCIOJb30BaTh U3yYEHHBIN MOHATUNHHBIN ammapar Kypca (pU3MKH, CONPOBOXKAATH BBICTYILIEHUE
MpE3EHTALNEN;

IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEIOBAHUN (PU3UUECKUX MPOLECCOB PaCHpeAesaTh
00513aHHOCTH B I'PYIIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 331a4aMH, CJIEAUTH 32 BHIIOJHEHHEM
IUIaHa JEHCTBUM W KOPPEKTHPOBaTh €ro, aJIeKBaTHO OICHMBATh COOCTBEHHBIH BKJIaJd B
JESITEIbHOCTh  TPYNIBI, BBICTpAaUBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, IPOSBIIAS
TOTOBHOCTb pa3periaTh KOH(IUKTHI.



K konmy oOyueHuss B 9 kiacce mpeaMETHBbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y OOYJAIONIUXCSl yMEHUI:

WCIO0JIL30BaTh MOHITHS: CHCTEMa OTCYETa, MaTepHaIbHas TOYKa, TPAEKTOPHSI, OTHOCUTEILHOCTh
MEXaHUYECKOTO JIBUKCHUS, nedopmarus (ynpyras, IJIacTUYECKas), TpEeHHE,
[IEHTPOCTPEMHUTEIHHOE YCKOPEHUE, HEBECOMOCTh M TEPErpy3KH, IICHTP TAKECTH, aOCOTIOTHO
TBEPIOE TEIIO, IICHTP TSHKECTH TBEPJIOTO Tella, paBHOBECUE, MEXaHIMYECKHUE KOJICOAHUS U BOJIHEI,
3BYK, HH(PaA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IKAJa AJIEKTPOMATHUTHBIX BOJH,
CBET, OJTM30PYKOCTh M JTATBHO30PKOCTb, CIIEKTPHI UCITYCKAHUS W IOTJIONICHUs, ab(da, OeTta- u
raMma-mu3JIydeHus, U30TOIIbI, S/IEPHAsT YHEPTeTHKA,;

pas3nuyath  SIBJICHUsS (paBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE  JIBIIKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBIKCHHE, CBOOOIHOE TaJCHUE Tell, pPaBHOMEPHOE
JBUKCHHUE IO OKPYXHOCTH, B3aMMOJCHCTBHE TeJI, PEAKTHBHOE MIBIKCHUE, KOJIeOAaTeIhHOE
JBIDKEHHUE (3aTyxalollue W BBIHY)KJICHHBIC KoJieOaHUs), PE30HAHC, BOJHOBOE [BIIKECHUE,
OTpaXCHHE 3BYKa, MPSIMOJMHEHHOE pPaCIpOCTpaHCHHWE, OTPaKCHHWE W TIPEIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTpa)KCHHE CBETa, Pa3JIoKeHHWE OEeoro CBeTa B CIEKTP W CIIOKCHHE
CTIICKTPATBHBIX I[BETOB, JHUCIIEPCUS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTH, BO3HHKHOBCHHE
JUHENYATOro CIIEKTpa U3ITyYSHHS ) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIHX JTAHHOE (PU3NICCKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHHUE H3YICHHBIX PU3NICCKUX SIBJICHUI B OKPY)KAOIIEeM MHPE (B TOM YHCIIE
(du3nyecKre SBICHUS B MPUPOJIC: TIPUIHBHI U OTIUBEI, IBIKeHUE TuTaHeT COTHEYHOW CHCTEMBI,
PEaKTUBHOE JIBIKCHHE KHBBIX OPraHU3MOB, BOCIIPHITHE 3BYKOB JKHBOTHBIMH, 3eMJICTPSICEHUE,
CeHCMHUYECKHE BOJIHBI, IYHAMH, 9X0, [IBETA TEJI, ONTHICCKHE IBJICHUS B IPUPOIC, OHOIOTHUECKOE
NecTBHE BUIUMOIO, YIbTPa(pHOJETOBOIO M PEHTIC€HOBCKOIO W3Iy4YE€HUN, €CTEeCTBEHHBIN
paavoaKkTUBHBIN (OH, KOCMHUYECKUE JTydH, PATUOAKTUBHOE U3IyY€HHUE MPUPOTHBIX MUHEPAJIOB,
JeMCTBHE pPAJMOAKTHUBHBIX M3JIyUEHHUH Ha OpPraHU3M 4YelOBEKa), MPH OSTOM MEPEBOAUTH
MPaKTUYECKYIO 33/1a4y B YICOHYIO, BBIJICIATH CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKN) (PU3UIECKUX
SIBJICHUH;

OTHCHIBATh U3YUEHHBIE CBOMCTBA Tell U (U3NYECKHE SBJICHUS, UCTIONB3Ys (U3NUECKUE BETUUMHBI
(cpenaHsis W MTHOBEHHAasi CKOPOCTh Tejla MNpPH HEPaBHOMEPHOM JIBIXKEHUU, YCKOpPEHUE,
NepeMeleHue, MyTh, YIJIoBas CKOpPOCTb, CUJia TPEHUS, CHUJIa YIPYTrOCTH, CHIIA TKECTH,
yCKOpeHue CBOOOJHOrO MajeHHus, BeC Tella, MUMITYJIbC Tejla, UMITYJIbC CHIIbI, MEXaHU4YecKas
paboTa ¥ MOUIHOCTh, MOTEHLUATIbHASI HEPIHsl Tella, MOJHITOr0 HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATIbHAS SHEPrus CHKATOW MPYKUHBI, KMHETUYECKas SHEprus, MOJHas MeXaHH4YecKas
SHEprusi, Mepuoj] W 4YacToTa KojeOaHWMW, JJTUHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS Cpebl), IPU OMHCAHUM MPABUIBHO TPAKTOBATH
(bu3MYECKU CMBICI UCIOJIb3YEMBIX BEIMYMH, 0003HAYCHUS U €AUHULIBI (PU3MYECKUX BEIUYMH,
HaXOJUTh (POPMYIIbI, CBA3BIBAIOLIUE TAHHYIO (PU3UUECKYIO0 BETUYHUHY C JPYTHMMH BETUYHMHAMH,
CTPOUTH rpaQUKU U3YYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SBIECHUS U MPOIECCHI, HCIOJb3YsS 3aKOH
COXpaHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHMSI, IPUHIUI CYNEPHO3UIUU CUJI, TTPUHIIUT
oTHOcuTenbHOCTH ['amunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHs] HWMITYIbCA, 3aKOHBI
OTpaXeHUsI U TPEIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUsS 3apsiIOBOTO U MAacCOBOTO YHUCEN MpHU
SJIEPHBIX PEAKIHAX, IPU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alHCHIBATH €rO
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATH (PU3MUECKHUE MPOIECCHl U CBOWCTBA TEJN, B TOM YHCIE W B KOHTEKCTE CHUTYaIUil
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
00BsicHeHUE W3 2—3 JOTHYECKHX IIaroB ¢ OMOpPO Ha 2—3 M3Yy4EHHBIX CBOWCTBA (DM3UYECKUX
SIBIICHUH, (PU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEI;



pemaTth pacy€THbIC 3a7]a4u (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCOJIb3Ysl 3aKOHbI
u (opmynbl, CBS3BIBAIONIME (U3UUECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJaul
3alMCBIBATh KPATKOE YCIOBUE, BBISBIATH HEJOCTAIOLINE MM M30BITOYHbIC JaHHBIC, BHIOUPATDH
3aKOHBI M (OpPMYINIbI, HEOOXOJWMBIC JUIS pEIICHUS, MPOBOIUTH pPACYETHI M OLICHUBATH
PEATMCTUYHOCTH MOJyYEHHOTO 3HaUCHUs (PU3UYECKON BEIINUHHBL,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHIMTh IPH IMOMOIIM (PU3UYECKHX METOJIOB,
HCIOJIb3YSl ONMCAaHUE MCCIEAOBAHUSA, BBLIEIATH IPOBEPSAEMOE IPEAINOJIOKEHUE, OLIEHUBAThH
[IPaBMWJIBHOCTh TOpSJKA IPOBEICHMS] HCCIICJIOBAHUSA, J€aTh BbIBOJbBI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIOIEHUI U OIBITOB;

MIPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUW WM (U3MYECKUX CBOMCTB Te
(u3yyeHue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHUs PHEPIHH, 3aBHCUMOCThH IE€pHOJa
KoJieOaHui MPYKUHHOTO MassTHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTb OT
aAMIUTUTY/IbI MJIBIX KOJIeOaHUH, MPSIMOIMHEHHOE pacpOCTPaHEHUE CBETA, Pa3JIoKEeHHUE OEI0To
CBETa B CIIEKTpP, U3yUYEHUE CBOWCTB M300pakKEHUSI B IJIOCKOM 3€pKajle U CBOMCTB M300pa’keHus
npeaMeTa B coouparonieil JuH3e, HabJoIeHUE CIUIONIHBIX U JINHEHYAThIX CIEKTPOB U3Ty4eHuUs):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO Habopa 000pya0BaHMs, OMUCHIBATH X011
OTIBITa U €r0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOIBL;

MIPOBOJUTH NPU HEOOXOJWMOCTH CEpUIO0 MPSMBIX M3MEPEHUH, OMperensis CpelHee 3HAaueHUe
n3MepseMoil BeMYMHbI (POKYCHOE paccTOsiHuE COOHMparolel JIMH3bI), 000CHOBBIBATH BBHIOOP
crioco0a n3MepeHust (M3MEpPUTEIIBHOTO MPUOopa);

MIPOBOJUTH HUCCIIEJOBAaHUE 3aBUCHMOCTEN (PU3NYECKHX BEJIMYMH C HCIOJIb30BAHHUEM MPSMBIX
U3MepeHull (3aBUCUMOCTh ITyTH OT BPEMEHM NPU PaBHOYCKOPEHHOM JBIKEHUHU 0€3 HadaJbHOU
CKOPOCTH, IepHoa KojJebaHni MaTeMaTHYeCKOTro MasgTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpakKeHMsI CBeTa OT yIjia MaJCHUS U yrjla MpeIoMIICHHs OT yIyla MaJeHusi): MIaHUPOBATh
HCCIIeIOBAaHUE, CAMOCTOSATEIBHO cOOMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3YNIbTAThl MOJYyYCHHON
3aBUCHUMOCTH (PU3MUECKHUX BETMYMH B BUJIE TAONIUIl U TpaUKOB, JIENaTh BBIBObI 110 Pe3yIbTaTaM
UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHHs (PU3NYECKUX BETUYHUH (CPEAHAS CKOPOCTh U YCKOPEHHUE Tela
P PaBHOYCKOPEHHOM JIBKEHHH, YCKOPEHHE CBOOOJHOrO MaACHUS, >KECTKOCTh NMPYXKUHBI,
KO3 (UIMEHT TPEHUS CKOJBKEHHs, MeXaHHueckass paboTa M MOIIHOCTb, YaCTOTa U IMEPHO/I
KoJeOaHUil MaTeMaTUYeCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas CuiIa coOuparolen
JUH3bI, PAJUOAKTUBHBINA (DOH): IIAHUPOBATH H3MEPEHHs, COOMpATh AKCHEPUMEHTATbHYIO
YCTaHOBKY U BBIMIOJIHATH U3MEPEHUS, CIIEAYS MPEUI0KEHHON UHCTPYKLIMHU, BEIYUCIISATH 3HAUCHUE
BEITMYMHBI M aHAJIU3UPOBATH IOJIYYECHHBIE PE3YyNbTAaThl ¢ YYETOM 3alaHHOM MOTPEIIHOCTH
HU3MEPEHUI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000PyA0BaHUEM;
pa3nuyaTth OCHOBHBIE NPHU3HAKU HU3YYEHHBIX (M3MUECKHUX MOJENei: MaTepuaibHas TOYKa,
abCoIOTHO TBEPIOE TEJIO0, TOYCUHBIN UCTOUHUK CBETA, JIy4, TOHKAs JIMH3a, [JIaHeTapHas MOJIeIb
aToMa, HyKJIOHHAsi MOJIEJIb ATOMHOTO SIpa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpoil Ha WX OMHMCaHUS (B TOM YHUCIE: CHUAOMETP, NATUYUKU TOJOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakeTa, 5XOJOT, OYKM, IepUCKom, (oToamnmapar, ONTHYECKHUE CBETOBOJBI,
CIIEKTPOCKOIN, JI03UMETpP, KaMmepa BuibcoHa), HCIOJNIB3ys 3HAHUS O CBOMCTBaxX (PU3MUYECKHX
SBJICHUH 1 HEOOX0JUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

WCIOJb30BATh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM M3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MPH PEIIEHUH YUeOHO -TPAKTHYECKIX
3aJa4u, ONTHYECKHE CXEMBI I TOCTPOCHUsI N300pakeHU B IJIOCKOM 3epKayie M coOuparomieit
JIH3E;



MPUBOAUTH TPUMEPHI (HAXOIUTh WH(GOPMAIHMIO O MPHUMEpax) MPAKTHYECKOTO HCIOIb30BAHUS
(u3HUeCKUX 3HaHUH B TIOBCEHEBHOM KU3HU IS oOecrieueHus: 0€30MacHOCTH MPU 00paIieHun
¢ mpubopaMu W TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHECHHS 3J0POBBS U COOIIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKaIOLLEH CpeE;

OCYILIECTBISATh TOMCK MHpOpMAIUK U3NIECKOro coiepxkanus B MIHTepHETE, caMOCTOATEIHHO
(bopMyITUpys MMOUCKOBBIA 3aMpOC, HAXOJUTH MYTH OMPEACICHUS JTOCTOBEPHOCTH TOJTYYCHHON
I/IH(bOpMaIlI/II/I Ha OCHOBC UMCIOIIUXCA 3HAHUU U JOIIOJITHUTCJIIBbHBIX HCTOYHHUKOB,

UCIOJIb30BaTh IPU BBINOJHEHUH YYEOHBIX 3a/JlaHUi HAYYHO-NOMYJIAPHYIO JIUTEpaTypy
(U3HYECKOTO COJIep)KaHMS, CIPABOYHBIC MATEPHAIBI, PECypchl ceTh VIHTEepHeT, BIaJeTh
npuéMaMi KOHCIIEKTHPOBAHMs TEKCTa, MpeoOpa3oBaHus HH(OpManu M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

co3gaBaTb COOCTBEHHbBIE INHMCHbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE HHGpOpMalnuu u3
HECKOJBbKHUX HCTOYHHKOB (1)I/ISI/I‘I€CKOFO COZCPpIKaHuA, Hy6J'II/I‘-IHO MNpEACTAaBIATE PE3YJILTAThI
HpOGKTHOI\/’I nJIn HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, IIPHU O3TOM TI'PaMOTHO HWCIIOJb30BAaTh
M3YYEHHbIN NOHATUHHBIN anmapar U3y4aeMoro pasjena (pU3uKy U COMPOBOXKIATh BHICTYIUICHHUE
MPE3CHTAINEN C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne (uudpossbie)
HanmeHnoBaHue pa3aejioB U TEMIPOTrPaMMBbI Kourpoabubie IpakTuyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro Mupa
11 DIBIKA - HAVK O oxe ) bubnuotexa [JOK
. W3HKa - H npu
Y PHpoA https://m.edsoo0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEIITHHET https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METOJ TIO3HAHUS httos://m.edso.ru/7f416194
Hroronopazneny 6
Pasznen 2.IlepBoHayasibHble CBEeCHUS 0 CTPOCHUM BelleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCHHE BemecTsa https://m.edsoo0.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edso0.ru/7f416194
53 Ar 5 bubmuoreka [JOK
. €raTHbIC COCTOSHUS BEIIECTBA
P - https://m.edsoo0.ru/7f416194
Utoro no pazueny 5
Paznen 3./IBu:keHne u B3auMojieiicTBHe TeJl
b K
3.1 MexaHndeckoe JBUXEHUE 3 nomaorexa [10

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



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

3.2 WHuepius, Macca, IJIOTHOCTh 4 1 Bubmuotexa LIOK
' P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. .B 14 2
33 Cuna. Buget i https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paznen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 Masnenue. [lepenaua naBineHus: TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUIKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
flapaerue xuKocTh > https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4, A
3 T™MOC(EPHOE JaBJIEHUE 6 https://m.edsoo0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B 7 3 bubnuorexa [JOK
' HHX TEJO https://m.edsoo.ru/7f416194
Hroronopazneny 21
Pa3znen 5.Pa6ora u MOIIHOCTH. JHEPrUst
bu6mmoreka [JOK
>1 Pagora 1 MOMHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hlpocrsre MexarmsMI ° 1 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
5.3 M 4 1
CXAMITCCRAT FHEpTIA https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB u (uudposbie)
Ne i/ Konrpoasnsbie | IIpakTnueckue
TEMIPOrPaMMbI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.TennoBble ABIeHUS
bubmmoreka [IOK
1.1 C i 7
TPOCHHE H CROHCTRA BemecTRa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SISIOBEIE HPOCEERt https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3znen 2.9/iekTpryeckne 1 MAarHUTHbIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apAibl. 3apsKEHHbBIE Tela U 7 1 bubnuorexa [JOK
' MX B3aUMOJIEHCTBIE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUUECKUN TOK 20 1 7 h tI/tIDJSI:I;I/(r)rTIZI;Z(ﬂ).ru I7fa181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHAas UH, ust 4 bubmmorexa LIOK
' P AL https://m.edsoo.ru/7f4181ce
Uroro no pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

KoanuyecTBOo 4acon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB u
Ne i/ Konrpoabubie | [Ipakruueckue | (LuppoBbIe)
TEMIPOrPaMMbI Bceero
padoTsbI padoThI o0pa3oBaTe/ibHbIEpeCcypchl
Paznen 1.MexaHnuveckuesiBJIeHUs
11 MexaHn4ecKoe JBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1.2 B i 20 1 3
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2.Mexannuyeckue KoJe0aHUsI M BOJTHbI
bu6moreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOTCOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHATITICCITIS BOMHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3.2/1eKTpOMarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
DIEeKTPOMAarHuTHOE MOJIE U bubnuoreka [JOK
3.1 6 2
AIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroronopazneny 6

Pa3nen 4.CBeToBLICSIBJICHUSA



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

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE IPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0’KeHKE OEJIOT0 CBETA B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroronopazneny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A " 4 1
5 CIyCKaHHE W TIOTJIONICHHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> CTpoetine aTOMHOTO spa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 FlaepHeIe peakiy ! ! https://m.edsoo.ru/7f41a4a6
Hroronopazneny 17
Pa3znesn 6.I1oBTOPUTEILHO-0000 1AM AMOLY b
6.1 [ToBTOpeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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







YuebHo-MeTOANYECKOE 00ecniedeHHe 00pa30BaTEIbLHOIO IpoLecca
Oos3arenbHbIe y4eOHbIC MaTepHAJIb] 1JIsl Y4eHHKA

» ®uswnka, 7 knace/ A.B. Iepoimkun, OOMIECTBO C OTpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» ®duswnka, 8 kiace/ A.B. [lepoikuH, OOIECTBO ¢ OTPaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» ®dusmnka, 9 xnace/ A.B. [epeimkun, E.M. I'yrHIK, O0MIECTBO ¢ OTpAaHUYCHHOM
OTBETCTBEHHOCTHIO «[[PODA»; Axunoneproe obmiectBo «M3maarensctBo «lIpocBemenuey

MeToanueckue MarTrepuaJbl 1Jd YIUTEIA

» ®enepanbHast paboyas nporpamma "®dusuka (6a30BbIN YpOBEHB) i 7-9 KilaccoB
0011e00pazoBaTeNbHbIX opranu3anuid’. Mocksa, 2023 ro.

» dusuka. 7 k1. : Mmetoaudeckoe nocodue / H.B. ®unonosuy, E.M. I'yrauk. M.: Jlpoda,
» Gusuka. 8§ k1. : MmeTonuueckoe nocodue / / H.B. ®unonosuy, E.M. ['yrauk, M.: [Ipoda.
» dusuka. 9 k1. metoanueckoe nocodbue / H.B. ®unonosuy, E.M. I'yrank, M.: [Ipoda

» dusuka. 7 knacc: auaaktudeckue marepuansl/ A.E. Mapon, E.A. Mapon. — Mockaa:
[Ipocsemenue, 2022.—127, [1] c.: .

» dusuka: 8- kiace: nuaaktuueckue marepuainsl/ A.E. Mapon, E.A. Mapon. — 2-e u3n., crep. -
Mockga: I[Ipocsemenne,2023.—128, w.

» dusuka: 9-1 kinace: nunakruueckue marepuainsl/ A.E. Mapon, E.A. Mapon. — 2-e u3n., crep. -
Mockga: I[Tpocsemenne,2023.—127, [1]c u.

udposbie oOpazoBaresibHbIE pecypchbl M pecypebl ceTn UHTEepHeT

» bu6muoreka LIOK http://m.edsoo.ru/

« https://lesson.edu.ru/catalog

* bubauoreka LIOP www.school-collection.edu.ru

* Buieoypoku U KOHCIIEKTBI JJIs1 yuuTesieit u mkoasHuKoB https://videouroki.net


http://m.edsoo.ru/
http://www.school-collection.edu.ru/
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