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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs COCTaBI€HA Ha
OCHOBE TOJIOKCHHH U TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOWM
oOpasoBarenbHONM Tporpammbl, mpenacraBieHHpix B DOI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueid mporpammbl BocnuTaHus W KoHIENwu mnpenojaBaHus y4eOHOTO
npeameta «duszukay. Pabouas mporpamMmma no yueoHomy npeamery «dusuka.» mis 7-9 kiiaccoB
peanu3yercs ¢ ucnoib3zoBanueM odbopynoBanus neHrpa «TOUKA POCTA» u Z.LABS.

Conepxanue mporpaMMbl 1o (U3MKE HAMpaBlIeHO HAa (OPMHUPOBAHHUE ECTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIOUIMXCS U OPraHU3alMi0 MU3ydeHHs (U3UKU Ha JIESTeTbHOCTHON
ocHoBe. B mporpamme mno ¢usMKe Y4MTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOro IpeaMeTra B
peanmzauuu tpeboBanuit ®I'OC OOO K IUIaHHPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM
pe3yabTataM OOy4eHHUs, a TaKKe€ MEXIPEJAMETHbIE CBS3M €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMS.

[IporpamMma 1o Qu3MKe yCTaHABIMBACT paclpeiesieHne ydeOHOro MaTrepuala 1o Trojam
oOydyenus (mo KJjaccam), TpeiaraeT TMPUMEPHYIO IOCIEAOBATCILHOCTh HW3YUYCHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE PAa3BUTUSA IMPEIAMETHOTO COACPX)aHUS ¥ Y4ETe BO3PACTHBIX
0COOEHHOCTEH 00YyJarOIIMXCS.

[Iporpamma no ¢usmke pazpadoTaHa ¢ HENbI0 OKa3aHHUs METOJUYECKON MOMOIIN YUUTEINIO
B CO3JIaHUM paboueil MporpamMMmsbl 1o yueOHOMY MPEIMETY.

®u3zuka ABISETCS CUCTEMOOOPa3yIOIIUM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEJAMETOB,
MIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB M SIBJIECHUH, N3y4aeMbIX XUMHUEH,
Ouosiorueit, actpoHomuelt U ¢uzndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, MpeloCcTaBiseT HauOojee siCHble O0pa3lbl MPUMEHEHMsS HAay4dHOTO METoJa
MO3HAHUs, TO €CTh CIIOCO0a MOJYUYEeHUsI JOCTOBEPHBIX 3HAHHUM O MHUpE.

OnHa W3 MIaBHBIX 3a/1a4 (U3NYECKOTO O00pa3oBaHHs B CTPYKType OOIIero oOpa3oBaHUs
COCTOMT B (OPMHpPOBAHMHM €CTECTBEHHOHAYYHOM TpPAaMOTHOCTM W UHTEpeca K Hayke Yy
00y4aroImxcs.

I/I3y‘{CHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YpOBHEC TMpcAnojaract oOBJAACHHUC CICAYIOIIUMU
KOMIIETCHTHOCTAMHU, XapPaKTCPHU3YIOIIUMU €CTECTBCHHOHAYYHYIO 'PaMOTHOCTD!:

Hay4YHO OOBSICHATH SIBJICHUS,
OIICHMUBATh U ITIOHUMATh OCOOCHHOCTH HAY4YHOT'O UCCJICIOBAHUS
HUHTCPpHIPCTUPOBATL NAHHBIC K UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA JIA TTOJIYUCHUS BBIBOJOB.

enn wn3ydeHuss (U3MKM HAa YpOBHE OCHOBHOIO OOILIEro OOpa3oBaHMs ONpEIENCHBI B
Konuenmuu npenoaaBanust yueOHoro npenMera «®dusmka» B 00pa3oBaTENbHBIX OPTaHU3ALNAX
Poccuiickoit ®enepauuu, peanu3ylOIUX OCHOBHBIE 00I€00pa3oBaTebHbIE POTrPAMMBI,
yTBepKI€HHON pemienrneM Komnernn MunncrtepcTBa npocsemienus Poccuiickoin ®Denepanun
(mportoxkon ot 3 nexadps 2019 r. Ne [1K4BH).

Hean n3ydyenus pU3NKu:

npuoOpeTeHne MHTepeca M CTpEeMJICHHMsI O0y4aromuMxcs K HayYHOMY H3YYEHHUIO MPHUPOJBbI,
Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;



pa3BUTHE NPEACTABICHUN O HAyYHOM METOJIE MMO3HAHMS U (POpPMUPOBAHHE UCCIIEI0BATEIBCKOTO
OTHOIICHHSI K OKPYKAIOIIUM SIBIICHHSM;

(bopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHHS MaTepUu
U (yHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

(dbopMHpOBaHUE TIPENCTABICHUH O POJM (PU3MKH IJIsi Pa3BUTHS JPYTUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEACTABICHUI O BO3MOXHBIX chepax Oyaymiel mpohecCHOHaIBbHONW NesATeNbHOCTH,
CBSI3aHHOM C (PU3MKOIA, MOIrOTOBKA K JaJbHEHUIIIEMY O0Y4YEHHIO B TOM HalpaBJICHUN.

JlocTkeHre STHX Ieledl mporpaMMbl M0 (U3MKE HAa YpPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHMs 00SCIIEUNBACTCS PEIICHUEM CISAYIONNX 3a1a4:

MpUOOpEeTeHNEe 3HAHWKA O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHHSIX;

MpUOOpEeTeHNEe YMEHUH ONMUCHIBATH W OOBSICHITh (PU3MYECKHE SIBICHUS C HCIOJIb30BaHUEM
MOJTYYCHHBIX 3HAHMIA;

OCBOCHHUE METOJIOB PEHICHHS MPOCTEUINX PAcUETHBIX 3a7ad C UCIOJIb30BAaHUEM (PU3HUCCKUX
MoJIeJIed, TBOPYECKHUX M MPAKTHKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMCHHWI HAOMIOaTh NPUPOJHBIC SIBJICHUS W BBINOJHATH OIBITHI, JIA0OPATOPHBIC
paboThI U PKCIICPUMECHTAIBHBIC UCCIICIOBAHMSI C MCIIOJIb30BAHUEM M3MEPHUTEIBHBIX IPUOOPOB;
ocBoeHUe PUEMOB paboThI ¢ nHpoOpManuen pU3NIECKOTro CoIep KaHus, BKITFOYas HH()OPMAIIHIO
O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIU3 U KPUTUYECKOE OIICHUBaHUE WH(OPMAIIHH;
3HAKOMCTBO €O cdepamMu TPOo(HEeCCHOHATBLHOW ICATCILHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUECKOI HAYKH.

Ha wusydyenue ¢usuku (6a30BbIii ypoBEeHb) Ha YPOBHE OCHOBHOro 00miero oOpa3oBaHuUs
orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 102 yaca (3 yaca B HeeINiO).

[Ipemiaraemslii B mporpamme 1o (u3MKe nepeyeHb JabopaTOPHBIX pabOT U ONBITOB HOCUT
pEKOMEHIaTebHbI XapaKTep, YUUTENb JIelaeT BbIOOP MpOBEACHUS JTa0OPATOPHBIX paboT U
OIBITOB C Y4ETOM MHJIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaroImuxcs, CIUCKa SIKCIIEPUMEHTATbHbIX
3aJlaHuH, NPeAJIaraéMbIX B paMKaX OCHOBHOI'O TOCYJapCTBEHHOI'O IK3aMEHa Mo (PU3UKE.

COJAEP/KAHUE OBYYEHUA

7 KJIACC
Pa3nea 1. ®usuka u e€ posib B NO3HAHMHN OKPY’KAIOIIEro MUpa.

duznka — HayKa O Ipuponac. SIBnenus pupoAbl. Du3nYeCcKUe SIBICHU: MEXaHHUYCCKHUC,
TCIJIOBBIC, DJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.

Odusnueckue BenuuuHbl. M3mepenne ¢usnyeckux BenwuuH. DuU3NYECKHE MTPUOOPHI.
[TorpemHocTh M3MepeHuil. MexxayHapoHas CUCTEMA €IUHMUII.

Kak ¢usmka u apyrue ecrecTBEHHbIE HAyKH HM3ydalOT Npupony. EcrecTBeHHOHAYUYHBIH
METOA ITO3HAHUA: Ha6JIIOI[eHI/IC, IMOCTAaHOBKAa HAY4YHOI'0 BOIIPOCA, BBIABUIXCHUC THUIIOTC3,
HKCIIEPUMEHT [0 TMPOBEpKEe THUIOoTe3, OOBsACHEHHEe HalmogaeMoro spieHus. OmnucaHue
(U3NYECKUX SIBICHHUH C TIOMOIIBIO MOJIETICH.



Hemoncmpayuu.

1. MeXElHI/I‘IeCKI/Ie, TCIJIOBBIC, DJICKTPUUCCKUC, MAIrHUTHBIC, CBCTOBLIC SABJICHUS.
2. @usnyeckue mpuOOPH M HpoOLEAypa MPSIMBIX W3MEPEHHH AHAIOTOBBIM M IH(POBHIM
puOOpOM.

Jlabopamopuvie pabomul u onvimol.

OrnpezienieHre LEHbI AJICHUS KAl U3MEPUTEIBLHOTO Mproopa.

N3mepenue paccTossHUMN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOIO Tea.

Onpenenenne pasmMepoB MaJIbIX TEl.

W3mepenue TteMmepaTypsl IpU IOMOLIM JKUAKOCTHOIO TEpMOMETpa M JlaT4uKa
TEMIIEpPATYpPHI.

6. IIpoBeaeHue wuccieOBaHUS IO TMPOBEPKE THUMOTE3bl: JAAIbHOCTh MOJNETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbINe, YeM OOJIbIIe BBICOTA MyCKA.

SARE IR A

Paznen 2. HepBOHa‘{aJ'[beIe CBCICHHUS 0 CTPOCHHUH BeIIECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mepbl. OIBITHI, JOKa3bIBalOIIME
JUCKPETHOE CTPOEHUE BELIECTBA.

JIBuwkenue yacTull BemiecTBa. CBs3b CKOPOCTH ABM)KEHHS YaCTHUI[ C TEMIEPaTypoil.
BbpoynoBckoe nBwxkenue, muddysus. BzaumopeicTBue YacTHll BEUIECTBA: MNPUTSKEHHE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30oB, JKUJIKOCTEH M TBEPHABIX
(kpucTaUIMUECKUX) Tel. B3auMOCBsA3b MEXIy CBONCTBAMHM BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBL.

Hemoncmpayuu.

1. HalGmroneHue OpOyHOBCKOTO JBHKEHUS.

2. HabOmogenue nuddysun.

3. HabGmronenue siBieHUI, OOBACHSIOMIUXCS TPUTSHKEHUEM WIH OTTAIKHBAHHEM YaCTHUIL
BElIEeCTBA.

Jlabopamopuvie pabomul u onvimol.
1. OueHka quamMeTpa aToMa METOJIOM PSIOB (C UCMOIb30BaHUEM (QoTorpaduii).
2. OnpITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.
3. OnbIThI IO OOHAPYKEHUIO NEHCTBHSI CHUII MOJICKYJISIPHOTO MTPUTSKEHHUS.

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue TeJl.

Mexannyeckoe BUkeHUE. PaBHOMepHOe W HepaBHOMEpHOE JBHKeHHE. CKOpOCTh.
CpenHsist CKopocTb IIPU HEPABHOMEPHOM ABM)KEHHUU. Pacuér myTu U BpeMEHU JBUKECHMUSL.



SlBnenne wHepuMH. 3aKOH HMHEpHUU. B3anmopaeicTBHe Ten Kak NpPUYMHA W3MEHEHHS
CKOpPOCTH JBIKCHHs Tel. Macca kak Mepa WHEpTHOCTH Tejia. [lmoTHocTh BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYIT B €IUHUIIE 00bEMA BEIIECTBA.

Cuna xak XxapakTepucTuka B3aumoneilcTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBK JUHAMOMETpa. fIBleHHE TAroTeHus M cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IuiaHerax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBICHHBIX 110
oaHOM npsimoi. PaBHogeiicTByromas cui. Cuna TpeHusi. TpeHrue CKOJIbKEHUS U TPEHHUE MOKOS.
Tpenue B IpUpOE U TEXHUKE.

Jemoncmpayuu.

HalimoieHre MEXaHn4ecKoro IBHKEHHS Tela.

H3mepeHre CKOPOCTH MPSIMOJIMHEHHOTO IBHIKCHHUSL.
Habnronenue siBiieHUs] HHEPLIWH.

HabmroieHre n3MeHeH s CKOPOCTH TIPH B3aUMOICHCTBUH TEJI.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEL.

Crio)KeHue CHJl, HAPABICHHBIX 110 OJHOM HPSMOI.
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Jlabopamopuusie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JABMXKEHUS (IIapuKa B KUJIKOCTH, MOJAEIU
JIEKTPUUECKOTO aBTOMOOWIISI U TaK Jlajiee).

2. OmpezneneHue cpeiaHel CKOPOCTH CKOJBXEHHS Opycka WIM IIapuKa MO HAaKJIOHHON
IIJIOCKOCTH.

3. OmpeneneHue IIOTHOCTH TBEPAOTO TeA.

4. OnbIThl, JAEMOHCTPUPYIOILIME 3aBUCUMOCTb PACTSIKEHUS (IepopMaluu) HpPYKUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tella U
XapaKkTepa COINPUKACAIOIIUXCS TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Janenue. CiocoObl yMEHBIIIEHUS W YBETMUEHUS MaBieHus. [laBnenue raza. 3aBUCUMOCTh
JABJIEHUS Ta3a OoT 00bEMa, Temrepatypsl. [lepenaya naBneHus TBEPABIMUA TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. ITHeBMaTHyeckre MallWHBL. 3aBHCUMOCTH JIaBJICHUS KHIAKOCTH OT
rryounsl.  ['mapoctatmdeckuit  mapamokc. CooOmarommecs: cocyabl. [ HapaBiandecKue
MEXaHU3MBI.

AtMmocdepa 3emnn u arMmocdepHoe AaBieHue. [IpUUMHBI CYIIECTBOBAHHS BO3AYIIHON
ob6onoukn 3emmu. OmbiT Toppuuennu. M3mepenue aTrmochepHOro MaBieHUs. 3aBUCHMOCTH
aTMoc(epHOro JaBlieHHs OT BBICOTHI HaJ ypoBHeM wMops. [Ipubopbl it u3MepeHUs
aTMOC(EpHOTO JTaBJICHHS.

JleiicTBHE )KUIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITamkuBaroias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxomiaBanue.
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Hemoncmpayuu.

3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBaeHUs KUIKOCTHIO U Fa30M.

Coo01mmaromuecst CoCcy/abl.

I'mapaBnuueckuit mpecc.

[IposiBnenue nericTBus aTMOCc(HEpHOTO TABICHHMSL.

3aBUCUMOCTD BBITAIKUBAIOLIECH CHIIBI OT 00BbEMa MOTPYKEHHON YaCTH Tella U TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue 1IaBaHMsS TeN: IUIABaHUE WM TIOTPY)KEHHUE TeJl B 3aBHUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TeJla U AKUJKOCTH.

Jlabopamopuusie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00b&Ma MOTpYKEHHOM B KHUJIKOCTb
4acTH Telna.

OmnpeneneHre BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOIIEW Ha TeEJlO, IOIPYyKEHHOE B
KHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbI, ICVCTBYIOLIECH HA TEJIO B )KUIKOCTH,
OT Macchl Tea.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BbITAJIKMBAIOIIEH CUJIbI, JEUCTBYIOIIEH Ha
TEJNO B JKUJKOCTH, OT 00bEMa MOTrPYKEHHOH B JKMJKOCTh YAaCTH Tejla U OT IUIOTHOCTH
KUIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKM M OIpENEICHHE €€
Irpy30I10ABbEMHOCTH.

Pa3nea 5. PaGora n MomHOCTDh. JHEprus.
Mexannueckasi pabora. MoOLIHOCTb.

[TpocThie MexaHU3MBI: pbIyar, 0JIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHS phlyara.

[Ipumenenue mnpaBuia paBHOBECHs pblyara K OlOKy. «3osotoe mpaBmio» MexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexann4deckas OHCpPIUs. Kunernueckas u MOTCHIUAJIbHAsA SHCPIUs. HpeBpameHI/Ie OJJHOI'O

BHJIa MEXAHWYECKOM YHEPTUHU B IPYroi. 3aKOH COXPAaHEHHUsI SHEPTUHU B MEXAHUKE.

1.

w

Hemoncmpayuu.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopusvie pabomot u onvimel.

Omnpenenenue pabOTBl CHJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tela IO
TOPU30HTAIILHOU MMOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3amepenne KIIJ] HakTOHHOM TIJIOCKOCTH.

N3yuenue 3aK0Ha COXpPAaHEHUS MEXaHUYECKOM SHEPIUH.



8 KJIACC

Paznen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUUYECKON TEOpUU CTPOEHMs BeliecTBa. Macca
U pa3Mepbl AaroMOB U MousieKysl. OmbITbI, IOATBEPKIAIOIIME OCHOBHBIE IIOJOXKEHUS
MOJIEKYJISIPHOKMHETUYECKOW TEOpUH.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOT0 COCTOSHUN BemecTBa. Kpucrammmaeckue u
amopdusbie Tena. OObsICHEHHE CBOWCTB ra30B, JKUJIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUM
MOHGKYHﬂpHO-KHHeTHHGCKOﬁ TCOpHHU. CMauuBanue H KalmWJUUIIPHBIC  SBJICHUS. Temmnosoe
pacilMpeHue u cxatue.

TeMnepaTypa. CBs3b TEMIICPATYpPbl CO CKOPOCTBKO TCIUIOBOI'O ABWXCHUA YACTHULI.
BHYTpeHHHH OHCPI'HUs. CriocoObl  M3MEHEHMS BHYTpeHHeﬁ OHCPrur: TCILIOICpCaaua U
COBCPUICHUC pa6OTI)I. Buanr TCIIonepeaavyu: TCrjionpoBOJHOCTb, KOHBCKI A, U3JTYYCHHUC.

KonunuecTBo Temnorel. YaenpHas TEMIOEMKOCTh BellecTBa. TemiooOMeH M TEeIioBOe
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO Oananca. IlnaBnenue M oTBepleBaHHE KPUCTATUMYECKUX
BEIIECTB. YelbHas TemioTa IuiaBieHus. [lapooOpasoBanue u konaeHcauus. Hcmapenue.
Kunenue. YnenbHas TermioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TeMIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO TaBJICHHUS.

BiraxxHocTh BO3IYyXA.
OHeprus TomMBa. Y ieJbHasi TEMJI0Ta CrOPaHHUsL.

[Mpunmuner paboTsel TeroBbix asurateneid KIIJ[ temmoBoro nBuratens. TerioBbie
JIBUTATEIIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKoH COXPAaHCHUSA U NPCBpAICHUA SHEPIrUK B TCIUIOBBIX MPOLIECCax.

Hemoncmpayuu.

Habmtoienne 6poyHOBCKOTO JIBHKEHUSI.

Ha6mronenue quddysun.

Habmoienue sSBiIeHU CMaYMBaHUSI U KAMAJUTSIPHBIX SBJICHUM.
HaGmronenre TenioBoro pacuimpeHus Tel.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuna n3mepeHus TeMIepaTypsl.

Bunel reruionepenauu.

OxJaxieHre Ipy COBepUICHUH PabOThlI.

HarpeBanue nipu coBepiiieHHH padOThI BHEUTHUMHE CHUJIAMH.

10 CpaBHeHME TEMIIOEMKOCTEN pa3InYHbIX BEIIECTB.

11. HaOimtoieHHE KUTICHUS.

12. HaGmroeHne nocTOsSHCTBA TEMITEPATyphl IPU IJIaBICHUU.

©CoNOR~ONE



13. Mojenu TEIUIOBBIX IBUTATCIICH.
Jlabopamopuvie pabomul u onvimol.

OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

OmnbITH IO HAOTIOICHUIO TEIUIOBOTO PACHIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.

Omnpenenenue AaBieHUs BO3AyXa B OayUIOHE HITTPHIIA.

OmnbITH, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh JIaBJICHHS BO3/AyXa OT €ro ooObéma u

HarpeBaHUs WU OXJIaXKICHHUS.

6. IlpoBepka rumore3sl JAUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTU B
TEPMOMETPUUECKOI TpyOKe OT TeMIlepaTypshl.

7. HabOmonenune W3MEHEHUs BHYTPEHHEH SHEPrHHM Tejla B PE3yNbTaTe TeIUIoNepeladyd |
paboThl BHELTHUX CHUIL.

8. HccnenoBaHue sBJIEHUS TEIJI000OMEHA ITPU CMELIMBAHUU XOJIOJHON U ropsiueil BObI.

9. OmpezaeneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOH MPH TEINIOOOMEHE C HArPEThIM
METAJUIMYECKUM [IUIMHAPOM.

10. Onpenenenue yieapHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpouecca UCnapeHus.

12. OnpeneneHrue OTHOCUTEIBbHOMN BIAXKHOCTH BO3/1yXa.

13. OmnpeneneHue yAeabHON TEIIOTHI IJIaBICHUS JIbAA.

akrowbdE

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. JIBa poja 3IeKTpUUYECKHX 3apsAloB. B3aummonencTBue 3apsiKEHHBIX
ten. 3akoH Kymona (3aBUCHMMOCTH CHJIBI B3aUMOJICUCTBHS 3apSOKEHHBIX TEN OT BEJIIMYWHBI
3aps7I0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onexrpuueckoe nozie. Hanpsok€HHOCTH anekTpuyeckoro noss. [IpuHmmn cynepnosunuu
ANEKTPUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snextpuyeckux 3apsgoB. DJIEMEHTApHBIN sieKkTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOHUKY U JUAJIEKTPUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. YCIIOBHUS CYIIECTBOBAHHUS DJIEKTPUYECKOrO0 TOKa. MCTOYHWKH
MOCTOSIHHOTO TOKa. J[eHWCTBUS AJIEKTPUYECKOTO TOKa (TEMJIOBOE, XMMHUYECKOE, MArHHUTHOE).
DJIEKTPUYECKUH TOK B )KHIKOCTAX U razax.

Onektprnueckass uenb. Cuna TOKa. OIeKTpuuyeckoe HampsbkeHne. COnpoTHBIIEHHE
IIPOBOJHMKA. YJEIbHOE CONPOTUBIEHHE BellecTBa. 3akoH Owma Uil ydacTka LEMNu.
[TocnenoBarenbHOE U MapaIEIbHOE COEMHEHUE IPOBOIHUKOB.

PaGota 1 MomHOCTH 3ekTpuyecKkoro Toka. 3akoH /[xoyns—Jlenna. DnekTpuyeckue nemnu
Y IOTPEOUTEH IEKTPUUECKOM sHepruu B ObITy. KopoTkoe 3ambikaHMe.

IlocTtostHHBIE MarHuTHL. B3anMoAeHCTBHE ITIOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIC.
MarnuTtHoe nojie 3eMJId U ero 3HaueHue JUJIs )KM3HU Ha 3emuie. OnbIT Dpcrena. MarnutHoe mnose
ANEKTPUIECKOTO TOKa. [I[puMeHEeHHE SJIEKTPOMArHiuTOB B TeXHUKE. JIelicTBHEe MarHUTHOTO OIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrarelb IOCTOSHHOrO ToKa. Vcnonb3oBaHue
AJICKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.



OnbiTel  @apanesa. SBieHwe dneKTpoMarHUTHOM — wHAyKuuu. I[IpaBuno  Jlenua.

Onekrporenepatop. CrocoObl MOMyYeHUS AIIEKTPUUYECKOW SHEPruu. OIJIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUU.

Jemoncmpayuu.
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DnekTpu3anus Teil.

JIBa poza JIEKTPUYECKUX 3apsI0B U B3aMMOJCHCTBUE 3apsyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBUE IEKTPOCKOIIA.

OnexTpocTaTudecKas HHIAYKIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsII0B.

[IpoBOAHMKY U TUAIEKTPUKH.

MOI[GJH/IpOBaHI/Ie CHJIOBBIX JIMHUH OJICKTPHUYCCKOTI'O I10JIA.

M cTOYHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

. DIEKTPUYECKUI TOK B JKUJIKOCTH.

. I'a30BbIl pa3psn.

. I3amepenue cuiibl Toka aMrnepMeTpoM.

. I3mepenue 3eKTpruiecKoro HapsiKEHUsI BOJIbTMETPOM.

. PeocTtar u MarasuH conpoTUBIICHUH.

. B3anMmoeiicTBHE TTOCTOSSHHBIX MAarHUTOB.

. MonenupoBanue HEBO3MOKHOCTH Pa3AEiIeHUs ITOJOCOB MAarHUTA.
. MoaennpoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.

. OmbIT Dpcrena.

. MaruutHoe noJie Toka. DJIeKTPOMarHur.

. JlelicTBME MarHUTHOIO MOJIL HA IIPOBOJHUK C TOKOM.

. DNEeKTpOJIBUTaTeh MOCTOSHHOTO TOKA.

. MccnenoBanue sBIEHUS JIEKTPOMAarHUTHOW UHAYKIUH.

. OnbiTel @apajes.

. 3aBUCHMOCTb HANPaBIICHUS] HHAYKIIMIOHHOT'O TOKa OT YCIOBHUI €ro BO3HUKHOBEHHS.
. DNeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.
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9.

10.
11.

OnbITHI 10 HAOTIOEHHUIO STIEKTPU3AIUY T€Tl HHAYKIIMEH U TPU COMPHUKOCHOBEHUH.
HccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJAHUKH U JTUDJIEKTPUKH.

C6opka 1 mpoBepka pabOThI ANEKTPHUUECKON HEMH MOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHHe CUIIbl TOKA.

N3mepenue u perynupoBaHue HaPsiKEHUSI.

WccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MAYILIETO Y€pe3 Pe3UCTOp, OT COMPOTUBICHUS
pe3ncTopa M HANPSKEHUs Ha PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTHUBIEHUS TPOBOIHUKA
OT €r0 JIMHBI, IJTOIIA/IA TOTIEPEYHOT0 CEYCHUS U MaTepHala.

[IpoBepka mpaBuia CIOXKEHHsS] HAPSDKEHUH MPH MOCIEA0BAaTEIbHOM COSAMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MPH MapaJIEIbHOM COETUHEHUH PE3UCTOPOB.
Omnpenenenne pabOThI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOopP.

Onpenenenre MOIHOCTH NEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha pEe3UCTOpE.



12. VccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JAMIIOUKYy, OT HampsDKeHUs Ha
HEN.

13. Onpenenenue KIIJ[ narpeBarens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. I3yyeHre MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TIPH WX OOBCIWHEHUU U
pa3eNeHuu.

16. MccnenoBanue 1elcTBUS AIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI B3aUMOJEHUCTBUS KAaTYIIKH C TOKOM U
Mar"uTa OoT CHJIbl TOKAa U HaIIPABJIEHUS TOKA B KaTYyIIIKE.

18. U3yueHue neiCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U U3yuyeHUe padOThl 31IEKTPOABUTATENSL.

20. Usmepenue KIIJI anekTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnbIThl 0 MCCIEAOBAHUIO SIBIEHUS BJIEKTPOMArHUTHOM MHIYKLUU: MCCIEA0BAaHUE
W3MEHEHUN 3HAYCHHsI U HAMIPABIICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHUS.

Mexannueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIIBHOCTD
MEXaHWYECKOrO0 [JBHWXEHHs. PaBHOMepHOe mnpsMonuHenHoe aBwkeHue. HepaBHoMmepHOe
psIMOJIMHENHOE ABM>KeHHE. CpenHsisi U MIHOBEHHAs CKOpPOCTh Tela INPU HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHOyCKOpeHHOE TIpsiMOJIMHEHOE ABMxkeHne. CBoOoiHOe nanenne. OMbIThI
lanunes.

PaBHOMepHOEe aBmxkeHue mo okpyxkHoctu. [lepuon u vacrora oOpamenus. JluneitHas u
YIJIOBasi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepBbiit 3akoH Herorona. Bropoit 3akoH Herorona. Tperuit 3akoH Herorona. IIpuHnun
CYNEPIO3HUILIMH CUIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHUS CKOJIBKEHHs, CUja TPEHUS
MOKOSI, IPYTHE BUABI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TSTOTEHUS. YCKOpEHHE CBOOOJHOTO TMaJeHUs.
IBmxenue 1utaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocts. HeBecomocTs u
Meperpy3Ku.

PaBHOBecue MarepuanbHOM TOUKH. AOGCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpaleHus. MomeHT cuiibl. L{eHTp TsxecTH.

Nmnynbe tena. M3Menenue ummysnbca. Mmynbc CHiibl. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cuim TshKecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U pabotel. [loTeHlManbHas SHepPrus Teja, MOJHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.



IToTeHunanpHas sHEprus cxartoi npyxuHel. Kunernueckas sHeprus. Teopema 0 KHHETHUECKON
SHEPruu. 3aKOH COXPAaHEHHUS MEXaHUYECKON DHEPIHH.

Jemoncmpayuu.

1. HaOnropeHue MeXaHMYECKOIO ABMKEHHMSI TeJla OTHOCUTENILHO Pa3HbIX TEJI OTCUETA.

2. CpaBHeHME IyT€H W TPAEKTOPHI JIBMIKEHHUS OJHOTO M TOTO K€ TeJda OTHOCHUTEIBHO
Pa3HBIX TEJI OTCUETA.

3. M3mepeHHe CKOPOCTH U YCKOPEHUS IIPAMOJIIMHEMHOTO IBUKCHMUS.

4. HccnepoBaHue IPU3HAKOB PABHOYCKOPEHHOI'O JIBUKCHHUS.

5. HabmoneHnue nBmKeHHS Tella IO OKPYKHOCTH.

6. HabOmoneHne MexaHMYECKHX SBJICHHH, MPOUCXOAALMX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUs TeJla OT MacChl Tea U ACHCTBYIOIIEN HA HErO CUJIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3menenue Beca Tena pU yCKOPEHHOM JIBUKEHUH.

10. Ilepenaya ummyJibca py B3aUMOJAECUCTBUU TEIL.

11. IIpeoOpa3oBaHus S3HEPTUM NIPH B3aUMOIECHCTBUH Tell.

12. CoxpaHeHUe UMIIyJIbca IIPU HEYIPYTOM B3aUMOAEHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBHUH.

14. HaGmroeHne peakTUBHOTO JIBUKEHHUSI.

15. CoxpaHeHHEe MEXaHUYECKON 3HEPTUH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHEeHHE MEXaHUYECKOW SHEPruu Npyu ABUKEHUHU TeJla 0] AEMCTBUEM MPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

©

10.

11.

KoHncTpynpoBanue TpakTa JUisi pa3roHa M JAJbHEWIIEr0 PaBHOMEPHOTO JIBUYKEHUS
[IapuKa WIN TEJIEKKH.

Omnpenenenue cpeiaHeld CKOPOCTU CKOJBXKEHHsI Opycka WIM JIBIDKEHHUS IIapuKa IO
HAaKJIOHHOM TUIOCKOCTH.

OnpeneneHne yYCKOpEHHsI Tela MNP PAaBHOYCKOPEHHOM JBUKEHUU 110 HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHHH 0e€3
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIIM MPU PAaBHOYCKOPEHHOM JIBH)KEHUU 0e3 HadaabHOW CKOPOCTH
MyTH OTHOCSITCSl KaK Psii HEUETHBIX YHCEI, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU
OJINHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHUSI.

Omnpenenenue kodppuimeHTa TPEHHUS CKOTBKCHHSI.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenre pabOThl CHJIBI TPEHUS MpPU PABHOMEPHOM JIBXKEHUM Tella IO
TOPU30HTAIILHON IIOBEPXHOCTH.

Omnpenenenve pabOThl CHIJIBI YIPYrOCTH TpU TMOABEME Tpy3a C HCIOIb30BAaHUEM
HETOJIBM>KHOTO U TIOABHKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue KoJe0aHus U BOJHLI.



KonebarenpHoe npmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWM: TMEPUOJ, YacToTa,
amruintyna. Martematuueckuid W TPYXKUHHBIA MasTHUKU. [IpeBpaiienue »Hepruu mpu
KoJ1e0aTeIbHOM JIBI)KCHUU.

3aryxaromue KoneOaHus. BeiHykIeHHbIe KoneOaHusi. Pe3onanc. MexaHU4ecKre BOJHEI.
CaoiicTBa MexaHHuecKUX BOJH. [IpononbHble M nonepeyHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusi. MexaHnuecKue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTAa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Jemoncmpayuu.

Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habnronenune xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

HaGntoneHune BbIHYKAEHHBIX KoJeOaHUH U pe30HaHca.

PacnipocTpanenre npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
HabntoneHune 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTBI.

AKyCTHYECKUI PE30HAHC.

ok wN PR

Jlabopamopuvie pabomsl u onvimol.

1. OmpeneneHue YacTOThI U NEpHOa KoJeOaHU MaTEMaTUUECKOT0 MasiTHUKA.

2. OmpeneneHue 4acToThl U Iepuoja KojaeOaHUi MPyKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTHM IepHoja KOJeOAHWH MOJBEHIEHHOIO K HHUTH Ipy3a OT
JUIMHBI HUTH.

4. VccnegoBaHue 3aBUCUMOCTH IepHoJa KoieOaHUN NPY)KMHHOIO MasTHHUKA OT MAacchl

rpy3a.
5. IlpoBepka HE3aBUCHMOCTH IEpUOAa KoJIeOaHUH Tpy3a, MOJBEIIEHHOIO K HUTH, OT Macchl

rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD NEepHoJa KoueOaHUN NMPYKMHHOTO MasiTHUKA

OT MacChl Tpy3a U KECTKOCTU NIPYKUHBI.
7. W3mepeHne ycKOpeHUs: CBOOOIHOTO A ICHUS.
Paszpgen 10. DinekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBA 3JIE€KTPOMArHUTHBIX
BoJH. [IIkana 3neKTpOMarHuTHBIX BOJIH. VICIIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH IS COTOBOM

CBA3U.

3JICKTpOMaTHI/ITHa$I Impupoaa CBETa. CKOpOCTL cBeta. BoIHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBOICTBA CBETA.



Jlabopamopuusie pabomot u onvimel.
1. W3yyeHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOUILHOTO TeedoHa.
Pasnen 11. CBeToBbIe IBJICHUS.

JIyaeBas Mmognens cBera. Mcrounuku csera. lIpsMonuHelHOE pacnpoCTpaHEHHE CBETa.
3armenus Connna u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[penomienue cBeTa. 3aKOH TpesIOMJICHUS cBeTa. [1oJIHOe BHYTpEHHEE OTPa)KCHUE CBETA.
Vcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKCHHS B ONITUYECKUX CBETOBOAX.

JIunza. Xox nydeir B smH3e. Onrtuyeckas cucrema (oToamnmapara, MHKPOCKONA U
Teneckomna. I' a3 kak ontuyeckas cuctemMa. ban3opykocTs U 1aabHO30PKOCTb.

Pasnoxxenue 6enoro ceera B cuekTp. OnbiThl HetoToHa. CliokKeHHEe CIIEKTPaJIbHBIX 1IBETOB.
Jucnepcus caera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIIPpOCTPAHEHHE CBETA.

OtpaxeHnue cBera.

[Tonyuyenne n300paxeHUil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
IIpenomiieHnue ceera.

OnTHYecKHil CBETOBO/I.

Xon tyueit B coOuparolei aunse.

Xoz Jiydell B pacCenBarOLIEeH JIMH3E.

[Tomy4yenne n300pa’keHU C OMOIIBIO JIMH3.

. [punnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Mopens riasa.

11. PaznoskeHue 06e0ro CBeTa B CIIEKTP.

12. TTomy4yenue 6e10ro cBeTa Npu CI0KEHUH CBETa Pa3HbIX 1{BETOB.

©ooNo RN

Jlabopamopuvie pabomuvl u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yTiia OTPa)KEHUsSI CBETOBOTO JIyda OT YIJia MaJCHHUS.
N3ydenne xapakTepUCTHK N300pakeHU MIpeIMeTa B TNIOCKOM 3epKalie.

HccnenoBanme 3aBUCUMOCTH yIiIa TIPEJIOMIJICHHSI CBETOBOTO JIyda OT yrIJjla MaJeHUs Ha
TPaHUIIE «BO3TyX—CTEKIIO».

[Tonyuenne n300pakeHH ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Omnpenenenre (OKYCHOTO PACCTOSIHHS i ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OMBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OIBITEL 110 BOCIIpHUATHUIO I1BCTa HNPCAMCTOB IpPU HX HaGHIOIICHI/II/I qCepe3 HBCTOBLIC

(bUITBTPHI.

w N
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Pa3nen 12. KBaHToOBBIE SIBJICHHS.

Omneitel Pe3epdopna u mmanerapuas Mmojens atoma. Mogenb aroma bopa. Mcnyckanue u
MOIJIOIIEHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIEKTPBI.



PanmnoaktuBHOCTE. Aunbda, Oeta- M ramma-uznydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyxnonnas mopnens atomuHoro szapa. M3orombl. PaanoaktuBHble mnpeBpamieHus. Ilepuon
10JIypacnaia aTOMHBIX sJIEP.

SlnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apS0BOTO U MAaCCOBOTO YHMCE. DHEPTUs CBA3H
aTOMHBIX siep. CBs3p Macchl M SHepruu. Peakuumm cuHTe3a W aeneHus saep. VcTouHWkH
sHepruu CosiHIA U 3BE3 .

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3J1y4€HUs U HOTJIOMIEHHUS.

CrieKTphl pa3auyuHbIX I'a30B.

Crnektp Boznopoza.

Habmronenue TpexoB B kamepe BuibcoHa.

PaGota cuérurka HOHU3UPYIOMIUX U3TYICHHH.

Perucrpanus nsiydeHus IpupOAHBIX MUHEPAIOB U IIPOTYKTOB.
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1. HaGmroneHne CIUTONIHBIX U JIMHEWYAThIX CIIEKTPOB U3TYyUCHUSI.

2. HccrnenoBanue TPEKOB: HM3MEPEHHE SHEPrUM YacTULBl 10 TOPMO3HOMY MYTH (IO
¢dotorpadusam).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpPHTE/IBLHO-00001IAKO LN MOLYTb.

[ToBTOpUTENEHO-0000MIAOIMIT  MOIYAh  MpeaHAa3HA4YeH Ui  CHUCTEMAaTH3alud |
0000111eHUS IPEAMETHOTO COJIEPKAHUS U OTbITA JIEATEIbHOCTH, TPHOOPETEHHOTO MPH U3YyYEHUHU
BCETO Kypca (PM3HMKH, a TaKkKe JJIs TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHY I10
¢buzuke a5 00y4aroUINXCsl, BHIOPABIINX 3TOT YUeOHBIN MpeaMET.

HpI/I HU3YUCHUU  OAaHHOI'O MOAYJ  PCAIM3YIOTCA W CUCTCMATU3SUPYIOTCA  BUIbI
ACATCIIBHOCTH, Ha OCHOBC KOTOPBIX oOecreynBaeTcs JAOCTHXKCHUEC  NPCIMETHBIX U
MCTAIIPECAMCTHBIX IIaHUPYCMBbBIX PE3YyJIbTAaTOB O6y‘-ICHI/I$I, (bOpMI/IpyeTCSI
C€CTCCTBCHHOHAY4YHAas rpaMOTHOCTb: OCBOCHHMC HaY4YHbIX MCETOA0OB HCCICAOBAHUA SIBIICHHI
npupoasl W TCEXHUKH, OBJIAACHHUC YMCHUSAMU 00BACHATH (1)I/ISI/ILI€CKI/IC SABJICHUSA, TTPUMCHSA
IMMOJIYYCHHBIC 3HAHUS, pCHIATDh 3a/la4l, B TOM YHCJIC KAUCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

HpI/IHL[I/IHI/IaJ'H:HO I[CSITCJ'IBHOCTHHﬁ XapaKTCp JAHHOTO pa3aciia pCajiu3ycCTCs 3a CUéT TOTO,
4qTo 06yqafonmecs{ BBIIIOJIHAIOT 3a/laHKA, B KOTOPBIX UM NPECJIaracrcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTh U HAy4YHO OOBSACHATH (PU3NUECKUE SIBICHUS
B OKPY’KarOLIEN MTPUPOAE U TOBCETHEBHOM KU3HU;

HCIIOJIb30BAaTh HAYYHBLIC MCTOAbI HMCCJIICOBAHUS (I)I/I3I/I‘-ICCKI/IX HBHGHHﬁ, B TOM 4YUCJIC AJIA
IIPOBECPKU THIIOTE3 M MOJYUYCHHUSA TCOPETUICCKUX BBIBOLOB,



OOBACHATH HAay4YHBIC OCHOBBI HauoOoyiee BaKHBIX ,Z[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TCXHOJ’IOFPIﬁ,
HAIpuMeEp, MpakKTUICCKOro MCII0Jb30BaHus Pa3JIMYHbIX UCTOYHHUKOB SHEPIruk Ha OCHOBE 3aKOHA
IMpeBpalIiCHUA U COXpPaHCHU BCCX U3BCCTHBIX BUJOB SHCPTHUHU.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukum Ha ypoOBHE OCHOBHOIO 00IIero oOpa3oBaHMsl HAIpaBlIEHO Ha
JOCTHKECHHUE TUIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

B pesynpraTre wusydeHus (UMK Ha YpPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHusl y
oOyyarorerocst 0yayT c)OpMHUPOBAHBI CICTYIONIUE TUYHOCTHBIC PE3YJIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUSA:

—TIPOSIBJICHUE WHTEpPECa K WCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUUCKON (hHM3HUECKOi
HaYKU;

—IIEHHOCTHOE OTHOUICHHUE K JTOCTHKEHHUSIM POCCHMCKUX YUEHBIX-(DU3HKOB;

2) rpa:kIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

—TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYUMBIX U ITUYECKHX
mpo0JieM, CBA3aHHBIX C PAKTHUYECKUM MTPUMEHEHUEM JOCTHUKEHUH (PU3UKH;

— OCO3HAHUE BAXXHOCTH MOPAIbHO-3TUUECKHUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

—BOCIIPUSITUE DCTETUUECKUX KauecTB (DU3MYECKOM HAyKH: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOT'0 NO3HAHMA:

— OCO3HAHUE IEHHOCTH (PM3UYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MTO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLEN KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTF0003HATEILHOCTH, MHTEPECA K HCCIIEIOBATEIBCKON IeTEIbHOCTH;

5) popmupoBaHus KyJbTYpbl 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

—OCO3HaHWE IIEHHOCTH 0e30macHoro odpasa »KH3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHpE,
BOKHOCTH TIpaBUJI 0€30MacHOr0 MOBEICHMSI Ha TPAHCIIOPTE, HAa JOPOTax, C AIEKTPUYECKUM U
TEIJIOBBIM 00OPY/TIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

—c(hOpMUPOBAHHOCTh HaBBIKA pPeQICKCHUU, TIPU3HAHNE CBOETO IMpaBa Ha OMMOKY M TaKOTO K€
MpaBa y Ipyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

—aKTHBHOE y4YacTHE B PEIICHUH MPaKTUYECKHX 3a7ad (B paMKax CEeMbH, 00pa30BaTeIbHON
OpraHM3aIlfy, TOPoJa, Kpast) TEXHOJIOTHUYECKON U COIMATbHONW HAMPABIEHHOCTH, TPEOYIOMUX B
TOM YHCJIe U PU3NIECKUX 3HAHUI;

—MHTEpeC K MPAKTHYECKOMY U3YUCHHIO MPOPECCHIA, CBI3aHHBIX C (DU3HKOIA;

7) 3K0JIOTHYECKOT0 BOCTINTAHUS

—OpHUeHTalMsl Ha TMpUMEHEeHHe (U3MYECKUX 3HAHUM I pemieHust 3a7ad B o0sactu
OKpY’Kalolllel cpeibl, TIaHUPOBAHUS MOCTYIKOB M OLEHKU HUX BO3MOXKHBIX MOCIEICTBUM AJis
OKpY>Kalollen Cpeibl;

— 0CO3HaHUE TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOIIeM U IMyTeH UX pelIcHHS,

8) ajanTannu K N3MEHSIIIUMCS YCJIOBHAM COUMAIBHON W NMPUPOAHOM Cpe/bl:



—TOTPEeOHOCTh BO B3aMMOJICHCTBUU IMPU BBITIOJIHEHUHU HCCIEIOBAHUN U MPOEKTOB (pru3nyeckon
HaIpPaBJIEHHOCTH, OTKPBITOCTh ONbBITY U 3HAHUAM JIPYTUX;

— MOBBIILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JAeITeIbHOCTD;
—NOTPeOHOCTh B (JOPMHUPOBAHUY HOBBIX 3HAHHM, B TOM 4ucCie (OPMYIUPOBATh UJECH, TIOHATHS,
TUIIOTE3bl O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

— 0CO3HaHue 1e(PUIIUTOB COOCTBEHHBIX 3HAHNH M KOMIIETEHTHOCTEH B 001acTH (pU3HKH;

— IUIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNU HOBBIX (PU3MUECKUX 3HAHUIL;

— CTPEMJICHME aHAIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPHUPOJIbI, OOLIECTBA U SKOHOMHUKH, B
TOM YHCJI€ C UCIIOJIb30BaHNEM (PU3MYECKUX 3HAHMIA;

— OLIEHKA CBOMX JIEMCTBUI ¢ yU€TOM BIIMSAHUSA HA OKPYKAIOLIYIO CPEy, BO3SMOMKHBIX IN100ATbHBIX
OCJIENCTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbrate ocBoeHUs mporpammbl Mo (HU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOydaromerocss OyayT chopMUpOBaHBI MeTaNpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOIME TIO3HABATENbHbIE YHUBEpCAIbHbIE Y4eOHbIE IEHCTBUS, KOMMYHUKATHBHbBIC
YHUBEpCcaJIbHbIE yueOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE yUeOHbIE AEUCTBHUS.

Ilo3HaBaTe/IbHbIE YHuBEpCaJAbHbIC y‘-leﬁl—[l)le JecTBUA

ba3oBble JJoruyeckne aeMcTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA O0BEKTOB (SIBICHHN);

YCTaHABJIMBATh CYNIECTBEHHBI MPH3HAK KIACCU(PHUKAIMHA, OCHOBAaHHS JUII OOOOIICHHS W
CpaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH W TNPOTHUBOPEYHST B paccMaTpUBaeMbIX (akTaxX, ITaHHBIX U
HAOJIOACHUAX, OTHOCAILIUXCS K (PU3UUECKUM SIBIICHUSM;

BBISIBIISITH TTPHYUHHO-CJICICTBEHHBIE CBSI3U MPH M3YyYCHUH (PU3MUYECKUX SIBICHHH M TPOIIECCOB,
JieNIaTh BBIBOJIBI C HCIIOJIB30BAaHUEM JIETYKTUBHBIX U WHAYKTHBHBIX YMO3AKIIIOUEHUH, BBIIBUTATh
THITOTE3BI O B3aUMOCBS3SIX (PU3NIECKUX BEITUYNH;

CaMOCTOSITENIbHO BBIOMpATh CIOco0 pemieHus y4deOHOW (¢u3ndeckoil 3amaun (cpaBHEHUE
HECKOJIBKMX BapHaHTOB PEIICHUs, BBIOOp HanOosiee MOJXOMAIIEr0 ¢ YIETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciiefoBaTe/ibCKHe AeiicTBUA.
HCIIOJIB30BaTh BOHpOCBI KakK I/ICCHG,ZLOBaTeHLCKI/Iﬁ I/IHCTp}IMeHT IIO3HAaHUA,

MPOBOJMTh IO CAMOCTOSTEIBLHO COCTABIICHHOMY IUIAHY OIIBIT, HECIOXHBIA (U3HUSCKUN
IKCIIEPUMEHT, HEOOIBIIIOE UCCIeTOBAHNE (PUZUUECKOTO SIBIICHUS,



OLIEHMBATh HA MPUMEHHMOCTH M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYCHHYI0 B XOJe
UCCJIEIOBaHMS WU DKCIIEPUMEHTA;

CaMOCTOSITENTbHO (OPMYIHPOBaTh OOOOIIEHUS M BBIBOABI 110 pe3yabTaTaM IPOBEIEHHOTO
HaOJII01CHNUS, OIIbITA, UCCIIEI0BAHMS;

MIPOTHO3UPOBATh BO3MOXHOE JaJbHEiIIee pa3BUTHE (U3NYECKUX IPOIECCOB, a TaKKe
BBIJIBUT'ATh IPEATNON0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

PatGora ¢ undopmanmeii:

IIPUMEHSATh Pa3IMYHbIE METO/Ibl, MHCTPYMEHTBI U 3alpOChI IIPH MTOMCKE U 0TOOpe MHPOpMALUU
WIN JAHHBIX ¢ y4ETOM MPEATIOKEHHON yueOHOH (PU3NUecKoii 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH MHPOPMALMIO PA3IMYHBIX BUJIOB U
(dbopM TIpeICTaBICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAIbHYIO (opMy TpeAcTaBleHus HHpopMamuu U
WUTIOCTPUPOBATh pELIaeMble 3a7aul HECIOKHBIMU CXEMaMH, HarpaMMaMy, UHOW rpadukoi u
UX KOMOMHAIUSMH.

KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

B X0Jie OOCYXJEHHUs y4eOHOro MaTepuaia, pe3ysIbTaToB J1ab0opaTOPHBIX pabOT W IMPOCKTOB
3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYXJIaeMON TEMbl U BBICKA3bIBaTh WJCH, HAllEJICHHBbIC Ha
pelIeHre 3a1a91 U TIOJIZICpKAHKUE 0JIaroKenaTeIbHOCTH OOIIEHUS;

COIOCTABJIATh CBOM CYXJACHUSA C CYXACHHUSIMH JPYTMX YYacCTHHMKOB JHaiora, oOHapy>KHWBaTh
pa3IM4Me U CXOJICTBO MO3UILIHIA;

BBIP@XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABISITh PE3YIbTAThl BBHIMOJTHCHHOTO (DH3UYECKOrO OmbIiTa (IKCIEPUMEHTA,
UCCIIeTIOBaHMUS, IPOEKTA);

MOHWMATh W WCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAWUBUIAYATbHOW pPAaOOTHI TIpU
pelIeHnr KOHKPETHON (HU3UUYECKOM MPoOIeMBbl;

MPUHUMATDH 1[I COBMECTHOH JIEATEIIBHOCTH, OPTaHU30BBIBAThH JICUCTBUS 10 €€ JOCTHIKEHUIO:
pacmipenensats poiu, oOCYKIaTh MPOILECCHl U Pe3yibTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJIBKUX JTIOICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTAs KAYECTBEHHOT'O PE3yNbTaTa M0 CBOEMY HAMpPaBICHHUIO
Y KOOPAWHHUPYS CBOU JICUCTBHUS C IPYTUMHU WICHAMH KOMAaH/IbI;

OIICHMBATh KA4eCTBO CBOET0 BKJIaJa B OOMHMA TPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIHHO
c(hOpMyIUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranuszaums:

BBISBJISITH NPOOJIEMbl B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX, TpeOyIOIIUX s pelieHus
(hUBUYECKUX 3HAHU;

OPHUCHTHUPOBATLCA B PA3JIMYHBIX MOAXOAAX IMPUHATUA peHleHI/Iﬁ (I/IHI[I/IBI/IIIyaJIBHOG, MPUHATHUC
peIieHus B TPyIIe, IPUHATHE PEIICHUA TPYIIION );



CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCIICHUA (1)I/I3I/I‘IGCKOI71 3aJa4y UJIM IJIaHa UCCIICAOBaHUA
C Y4éTOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BapUaHThl PEILICHUM;

JiesaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallU! U IpeJularaTh IUIaH €€ H3MECHEHNS;

OOBSICHATH MPUYUHBI TOCTHKEHUS (HETOCTHKECHHUSI) PE3yIbTATOB JESITEIBHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIE€ B XOJ BBINOJHEHHUS (PU3HUECKOTO
HCCIIEIOBAaHMsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CHUTYalMi,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YNIbTATa LEIH U YCIOBUIM;

CTaBUTh €0 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CHOopa WM JAMCKYCCMU Ha HayuyHYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTroro;

MPU3HABATH CBOE MPABO HA OMIMOKY MPH pemieHnH (GU3NIECKUX 3a7ad WM B YTBEPKICHUAX HA
Hay4yHbIE€ TEMBI U TAKOE K€ MPABO JAPYroOro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyudeHus B 7 kJiacce IpeMETHbIE pe3yJabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTh c()OPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCIOJIb30BaTh MOHATHA: (U3MUECKHE U XUMHUYECKHE SBJICHUS, HAOIIOJACHHME, SKCIEPHUMEHT,
MOJIeIb, TUIIOTE3a, €IMHUIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, KMIKOE, TIa3000pa3HOE), MEXaHHYeCKOe [BH)KEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpHs, paBHOJEHCTBYIOIIAs Ccuia, JedopMmanus
(ynpyras, niaacTu4eckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IbI;

paznuuath sBiAeHUs (Auddy3us, TEIIOBOE IBIKEHHWE YaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKEHHME, HEPAaBHOMEPHOE IBUKECHHME, MHEPLHs, B3aUMOJECHCTBUE TEJl, PABHOBECUE TBEPIBIX
T€J C 3aKpeIrUIEHHON OChIO BpalleHHUs, Mepeaaya JaBieHUs TBEPIAbIMU TeJIaMH, )KUJIKOCTIMHU U
razamu, arMoc(epHoe AaBlCHHE, TUIAaBAaHHE TeJ, MPEBPALICHUS MEXaHWYECKOH JHEpruu) Mo
OMMCAaHUI0O WX XapaKTEePHbIX CBOICTB W HAa OCHOBE ONBITOB, JEMOHCTPUPYIOUIMX JIaHHOE
¢duznveckoe SIBICHUE;

pacrno3HaBaTh MPOSIBICHWE H3YYEHHBIX (DU3MUECKUX SIBJICHUM B OKpYXKAIOLUIEM MHpE, B TOM
yucae (U3NYecKue SBICHHUS B NPUPOJAE: NMPUMEPHl IBMKEHUS C PA3IMYHBIMH CKOPOCTSMHU B
KUBOM M HEXHMBOW NpHUpOJE, AEUCTBHE CHJIBI TPEHUS B NPUPOJE M TEXHHUKE, BIIMSHUE
aTMoc(hepHOro JaBlIeHUs HA )XKHBOW OpPTraHW3M, MJIaBaHWE PBIO, phlYard B TEJlE YeIOBEKa, MPH
TOM MEPEeBOJUTH MPAKTHUUECKYIO 3aJadyy B Yy4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKu) pU3NYECKUX SIBICHUM;

ONKCHIBATH M3y4YEHHBbIE CBOMCTBa Tel M (U3MUECKHE SBJICHUS, HCHOIb3Ys (QU3ndecKue
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CHJIa yIPYrOCTH, CUJIa TSXKECTH, BEC Teja, Cuja TPeHUs, JaBiieHue (TBEPIOro Teia, KUAKOCTH,
ra3a), BHITAJKUBAOIAs CHJIA, MEXaHUYecKas paboTa, MOIIHOCTbh, TUIEUO CHUJIBI, MOMEHT CHIIHI,
KO3 (ULMEHT MOJIE3HOTO ACUCTBUS MEXaHM3MOB, KMHETHYEcKass U MOTEHUHUalIbHAs DHEPIUs),



IpU ONUCAHWH TMPABWIBHO TPAKTOBATh (U3NYECKUI CMBICI HCHOJIB3YEMBIX BEITUYHMH, HX
0003HAYECHUS U eIUHUIBI (U3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOIIUE JTAHHYIO
(U3HYECKYIO BEIMYUHY C JAPYTUMHU BEITUYUHAMHU, CTPOUTH TpadUK M3y4ECHHBIX 3aBHCUMOCTEH
(bU3MYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3MUYECKUE SBJICHHS M IPOILECCHI, HCIIOJIB3Yys MpaBHIia
CJIOYKEHUS CWII (BIOJIb OHOM IpsiMoif), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena, MpaBuiIo
paBHOBecHsI pbldyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHHWKH, 3aKOH COXPaHEHUS MEXaHUYECKON
SHEPruM, IMpH OSTOM JaBaThb CJOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3alHCBIBaTh €ro
MaTeMaTU4YeCKOe BhIpaKEHUE;

OOBSACHATH (U3MYECKUE SIBJICHMSI, MPOLIECCHI U CBOMCTBA Tel, B TOM 4YHCIIE U B KOHTEKCTE
CUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABJISATH MPUUYUHHO-CIICICTBEHHBIEC CBS3H,
CTPOUTHh OOBSICHEHHME M3 1—2 JIOTMYECKMX IIaroB ¢ OMOpol Ha |1—2 W3Y4EHHBIX CBOMCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacuéTHble 3afaud B 1—2 AEWCTBUS, UCIONB3Yys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
(du3nUYecKre BEIWYMHBI: Ha OCHOBE aHAIM3a YCIIOBHUS 3a/1a4dl 3alMCHIBATH KPAaTKOE YCIIOBHE,
MOJICTABJIATh (PU3MUECKUE BETUYUHBI B (POPMYJIIbI U MPOBOJIUTH PACUETHI, HAXOUTH CIIPABOYHbBIE
JAHHBIE, HEOOXOIAMMBIC JUIsl pEIIeHUs 3a7a4, OICHUBATh PEAIUCTUYHOCTh TMOJYy4YEHHOU
(bu3nueCcKOil BETUYHHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEIIUTh MPU TMOMOUIM (PUIUYECKUX METOOB, B
OMMCAaHUU MCCIIEJIOBAHUS BBLACIATH MPOBEPsieMOE MPENOoNoKeHUue (TUIoTe3y), pa3indaTh U
WHTEPIPETHPOBATH MOTYICHHBINA Pe3yiIbTaT, HAXOJAUTh OIMOKM B XOJC ONBITA, JIJIaTh BBHIBOJIBI
10 €r0 pe3yJibTaTaM;

MIPOBOJMTH OIBITHl 10 HAOJIOMCHUI0 (U3NYCCKUX SBICHHHA WIM (PU3NICCKHX CBOWCTB TEIl:
dbopMynupoBaTh MPOBEPSEMbIE MPEANONIOKEHUs, COOUPATh YCTAaHOBKY W3 TMPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XOJ OIbITa U (JOPMYJIMPOBATH BHIBO/IBI,

BBITIONHATh TIPSMBIE HM3MEPEHHUS pPACCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa, CHIIBl U
TEeMITepaTyphbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U IMU(POBBIX MPUOOPOB, 3AMUCHIBATH MOKA3AHUS
mpuOOPOB ¢ YIETOM 3aaHHON aOCOTIOTHON MOTPENIHOCTH U3MEPEHU;

MPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BETWYMHBI OT JIPYyrol ¢
MCIOJIb30BaHUEM MPSIMBIX U3MEPEHH (3aBUCIMOCTH MYTH PaAaBHOMEPHO JBMIKYIIETOCs Tela OT
BPEMEHU [IBIKCHMs Tella, CUJIbl TPEHUs CKOJBXKEHHsS OT Beca Teja, KadecTBa 00paboOTKu
MOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CHUJIbI TPEHHS OT IJIOIIAIN CONPUKOCHOBEHHUS TEN, CHIIbI
YOPYTOCTH OT YJUTMHEHUsI TPY>KWHBI, BHITAJKUBAIONIEH CUJIBI OT 00BbEMa MOTPYXKEHHON YacTh
Tela U OT TUIOTHOCTH JKHUJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TJyOWHBI, Ha
KOTOPYIO TIOTPYKEHO TEJ0, YCIOBUM IJIAaBaHMs TEJl, YCIOBUH paBHOBECHS pblyara W OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUU Y4eOHOTO MCCIEAOBaHUS, COOMpPATh YCTAaHOBKY M BBHITIOTHSTH
W3MEPEHHs, Clenys TMPeUIOKEHHOMY TUTaHy, (UKCHPOBAaTh PpPE3yJbTaThl MOJIYYCHHOU
3aBUCHUMOCTH (DU3MUYECKUX BEIMYUH B BHJE MPEIIOKEHHBIX TaOMUI] U TpaduKoB, AENaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

MIPOBOANTHh KOCBEHHBIE M3MEpPEHUS (HM3MUECKUX BEIMUYWH (TUIOTHOCTH BEIIECTBA YKHJKOCTH U
TBEPAOrO Tela, CUia TPEHUs CKOJBXKEHHUS, JaBJI€HHE BO3[yXa, BBITAJKMUBAIOIAs CuUJa,
JeHCTBYIOMIAs HA TIOTPYKEHHOE B KUIKOCTH TENO, KOIPPHUIIMEHT MOTE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAys MPEII0KEHHOW WHCTPYKIMU: TPU BHITIOJIHEHUH HW3MEpPEHUN coOupath
AKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCIISATH 3HAUEHUE UCKOMOM BEIMYHHBIL;

co0IIroAaTh MpaBuiia TEXHUKK 0€30IaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
YKa3bIBaTh NPUHIUIBI JEHCTBUS TPUOOPOB M TEXHHUUYECKUX YCTPOMHCTB: BECBI, TECPMOMETD,
JMHAMOMETP, COOOIIAIOIIHNECS COCYIbl, OapOMeTp, phlyuar, MOABMKHBIN U HEMOJIBUKHBIA OJIOK,
HAaKJIOHHAs MJIOCKOCTh;

XapaKTepu30BaTh MPHUHIMIBI JAEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
onmopol Ha wuX onucaHuss (B TOM YHMCIE: NOALIMIHUKK, YCTPOMCTBO BOJOMPOBOJA,
TUIPaBIMYECKUN TPEecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOI HAcoc, apeoMeTp), HCHOJIb3ys



3HaHUS O CBOMCTBax (PHU3MUECKUX SBICHUH M HEOOXOIUMBbIE (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTE MPUMEPHI (HAXOIUTh MH(POPMAIMIO O MpUMepax) MPAKTUYECKOrO HCIOIb30BAHUS
(bu3n4ecKux 3HaHUH B MOBCEIHEBHOM KU3HM Ul o0ecrieyeHus 6e3011acHOCTH MPH 00pallieHUH ¢
npubopaMu M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHs 3/I0pOBbS U COONIONEHHS HOPM
HKOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKaIOLIEeH cpelie;

OCYILIECTBIATH OTOOp HMCTOYHMKOB MH(popManuu B VHTepHETE B COOTBETCTBHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOUIMXCSl 3HAHUM U IyTEM CpaBHEHUS pa3IMUYHBIX
MCTOYHHUKOB BBIACTATh MH(POPMAIUIO, KOTOpask SIBISETCS MPOTHBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOI;

UCTOJb30BAaTh TIPU  BBIOJHEHUH Y4YeOHBIX 3aJaHUl  HAyYHO-TIOMYISIPHYIO JIUTEPATypy
(Gu3M4ecKoro colepkaHus, CIPaBOYHbIC MaTepualbl, pecypcbl ceTu VHTepHeT, BilajgeTh
npuéMaMHu KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHUs HMH(OpMALMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IpYT'YIO;

co3laBaTh COOCTBEHHBIE KpAaTKHE IHMCHBMEHHBIE W YCTHBIE COOOINEHUS HAa OCHOBE 2—3
MCTOYHHUKOB MH(POPMALUU (PU3UUECKOTO COAEPKAHUs, B TOM YHCIE IMyOJIMYHO JesIaTh KpaTKHe
COOOIIEHUsI O pe3yNbTaTax IPOEKTOB WM Y4YEOHBIX HCCIEAOBAaHUM, MPH 3TOM TPAMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHE
MpE3EHTALNEN;

IIPY BBINOJIHEHUH y4eOHBIX NMPOEKTOB U MCCIEOBAaHUN pacnpeaessaTh 00s3aHHOCTH B IpYIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJayaMH, CJIEIWTh 32 BBIIOJHEHUEM IUIaHA JIEHCTBUM,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAaJ B JEATEIbHOCTb TIPYIIIbl, BbICTPAUBAThH
KOMMYHHMKATUBHOE B3aUMO/ICHCTBHE, YUUThIBasi MHEHUE OKPYKAIOIIHX.

K koHiy oOyueHus B 8 kJiacce mpeMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHE aTOMOB U MOJIEKYII,
arperaTtHbleé COCTOSIHUSI BEILECTBA, KPUCTANIMYECKHME W aMOpQHBbIE Tena, HACBIILEHHBIH U
HEHACBILICHHBIA Iap, BIAXXHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIJIOBOU
JIBUTATEb, O3JEMEHTAPHBIA AJIEKTPUYECKUIN 3apssl, SJEKTPUYECKOE TI0Jie, MPOBOJHUKUA U
JTUBJIEKTPUKHU, IIOCTOSIHHBIN 2JIEKTPUYECKUN TOK, MAarHUTHOE TI0JIE;

pasnuyath ABICHMS (TEIJIOBOE PACIIMPEHUE M CKaTHe, TeIlonepenayda, TEMJIOBOe paBHOBECHE,
CMaulBaHUE, KalWJUIAPHBIE SBJICHUS, UCHIApPEHUE, KOHACHCAlUs, IUIABJIECHUE, KPUCTAIUIM3ALU
(oTBepaeBaHME), KHIEHHE, Teronepenaya (TEMIONPOBOJAHOCTb, KOHBEKLHS, H3Iy4YEeHUE),
NIEKTpU3allis Tel, B3aUMOJEHCTBHE 3aps0B, NEHCTBUS 3JIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEHCTBUE MAarHUTHOIO IOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsE MHIYKIMSA) MO0 OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MpPOSBICHUE H3YYCHHBIX (U3NYECKUX SIBICHHH B OKpYXKAIOIIEM MHpE, B TOM
yuciie (pu3ndeckue SBJICHHs B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHNE U KalWJUISPHBIE SIBJICHUS B
IpUpOJIe, KPUCTAUIBI B IIpupoje, nznydenue ConHIa, 3aMep3aHue BOJI0OEMOB, MOPCKUE OpH3BI,
o0pa3oBaHME POCHl, TyMaHa, UHEs!, CHEra, MEKTPUUECKHE SBIECHHS B aTMOc(hepe, IeKTPUIECTBO
KMBBIX OPraHU3MOB, MarHUTHOE ToOJe 3eMId, ApPei] MOIIOCOB, POJIb MAarHUTHOTO MOJS JUIs
KHM3HU Ha 3emJiie, NOJSIPHOE CUSIHHE, PU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4dy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) PU3UUECKUX SBICHUN;

ONUCHIBaTh M3Y4YECHHBIE CBOWCTBA TeJ M (PU3MUECKUE SABICHMS, HCIONIB3Ys (PU3HUECcCKue
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHs SHEPIHsl, KOJIMUECTBO TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh
BEIIECTBA, YJAEIbHAs TEIUIOTAa IJIABJICHUS, YAEIbHAs TEIUIOTa MapooOpa3oBaHUs, YAeIbHAs



TEIUIOTa CrOpPaHUsl TOIUIMBA, KOA((QUIMEHT TMOJE3HOrO JEHCTBHUA TEIUIOBOW MAIIWHBI,
OTHOCUTEJIbHASI BJIAXXHOCTb BO3[yXa, OJJIEKTPUUYECKUM 3apsa, CWila TOKa, 3JIEKTpUUYECKOoe
HaIpsDKEHUE, CONPOTUBIIEHWE IPOBOJHUKA, YJEIbHOE CONPOTUBIEHHME BEIIECTBA, pabdoTa U
MOIIHOCTh JIEKTPUUYECKOI'0 TOKA), MPU ONUCAHUU MPABUIBHO TPAKTOBATH (PU3MUYECKHM CMBICI
UCTIOJIb3yEeMbIX BEIMYMH, 0003HAYCHUSI U IUHUIBI (PU3MUYECKUX BEITUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIME JIAaHHYIO (U3MYECKYI BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH I'paduKu
M3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBA Tel, (hU3MYECKHE SIBJICHHUS U IPOLECCHI, HUCIOJIb3ys OCHOBHbBIE
II0JIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BELECTBA, IPUHIIUII CYNEPIIO3ULIUN
1oJie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa Juis ydacTka Lend,
3akoH Jxoyns—JleHla, 3aKOH COXpaHEHUs OHEPruy, NpPU O3TOM JaBaThb CIIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE CHUTYyallui
[IPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH MPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTH
00bsiICHEeHUE W3 |1—2 JIOTHYECKUX MIaroB € OMOpOW Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3MUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a7aud B 2—3 JEWCTBUSA, WUCIOJIB3YS 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nyeckue BEIMYUHBI: HA OCHOBE aHalW3a YCJIOBMS 33/a4M 3alUChIBaTh KPAaTKOE YCJIOBUE,
BBISIBIIITh HEJOCTAaTOK JAaHHBIX JUIA DELICHUS 33/a4M, BBIOMPATh 3aKOHBI U (POPMYIIBL,
HEoO0XoAuMBIe i €€ pelleHusi, MPOBOAUTh PACU€Thl W CPAaBHUBATh IMOJIYYEHHOE 3HAa4YEeHUE
(bU3NIeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPU TOMOLIM (PU3NYECKUX METOJIOB,
UCIOJIb3YSl ONMCAHHME MCCIEAOBAHUS, BBIICNIATH MPOBEPSIEMOE IPEANONIOKEHUE, OLEHUBAThH
MIPaBUIBHOCTD MOPsKA MPOBEACHUS UCCIIEI0OBaHMUS, /1€71aTh BBIBObI;

MIPOBOAUTH OMBITHI IO HAOJIONEHUIO (U3MYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB TeJ
(KanuJUIApHBIE SBJICHUSA, 3aBUCHUMOCTb JaBJEHHs BO3/yXa OT ero o0bEMa, TeMmepaTypsl,
CKOPOCTH TIpOllecCa OCTBIBAaHUS W HArpeBaHMsl NpPU U3IYYEHHMM OT IBETa H3JIydarouien
(mormomiaronei) MOBEpXHOCTH, CKOPOCTh MCIAPEHUs BOJbl OT TEMIEPATyphl KHUJIKOCTH U
wiomaau e€ MOBEPXHOCTH, 3JIEKTPHU3aAIMs TeJl U B3aUMOJAEUCTBHE DBJIEKTPUUYECKUX 3apsijioB,
B3aMMOJICHICTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJHM3allMsl MAarHUTHBIX MOJEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO IOJS HA HMPOBOJAHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTAa,
CBOWCTBA  9JIGKTPOJBHUTIATENII  IMOCTOSHHOTO  TOKa):  (OpMYIMpPOBaTh  MpOBEpsieMble
MIPENIOJIOKEHNsI, COOMPATh YCTAaHOBKY W3 IMPEAJIOKEHHOIr0 00O0pYAOBAaHMS, ONUCHIBATH XOJ
OmbITa U POPMYITUPOBATH BHIBOJIBI;

BBITIOJHATH MPSIMbIE U3MEPEHUSI TEMITEPATYpPbl, OTHOCUTENILHOMN BIa’KHOCTH BO3JlyXa, CHJIbI TOKA,
HaNpsDKeHUs. C MCIOJb30BAHUEM AaHAJOrOBBIX MPUOOPOB M JATYUKOB (PU3MUYECKUX BEIUYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM aOCOIFOTHOM MOTPELTHOCTH;

IPOBOJIUTH HCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOW (U3MYECKOH BETUYMHBI OT JpYro c
UCIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUH (3aBHCHUMOCTh COINPOTUBJIEHHS IPOBOJHUKA OT €ro
JUTMHBI, TUIOIA/IM MOTIEPEYHOr0 CEUEHUs! M YAEIBHOIO CONPOTUBIICHHUS BEIIECTBAa MPOBOAHMKA,
CWJIBI TOKa, MJYIIErOo Yepe3 IPOBOAHMK, OT HANpPsDKEHHUS Ha TNPOBOJHUKE, HCCIEIOBaHHE
MOCJIeIOBATEIbHOTO W MAapajuleIbHOTO  COEJUHEHHWH  MPOBOJHHUKOB):  IJIAHHUPOBATH
HCCIIeIOBaHNe, COOMPATh YCTAHOBKY U BBIMOJIHATD U3MEPEHMUS], CIIeys NPEJI0KEHHOMY IIIaHy,
(buKcupoBaTh pPE3yNbTaThl IMOJYYEHHOH 3aBHCHMOCTH B BHUAE TaONUIl U TpaduKOB, JeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS;

MIPOBOJIUTH KOCBEHHbIE M3MEpeHHs (U3NYECKUX BeIMUYUH (yAeTabHas TEIJIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE MPOBOAHMKA, paboTa M MOIIHOCTh 3JIEKTPUUYECKOIO TOKa): IJIAHUPOBATh
U3MEpeHus, cCOOMpPaTh 3KCIEPUMEHTABHYIO YCTAaHOBKY, CIEIys MPEUIOKEHHOW MHCTPYKIIUH, U
BBIUUCIIATh 3HAYEHUE BEJIMUUHBI;

co0roIaTh MpaBuiIa TEXHUKHU OE30MACHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
XapaKTepu30BaTh MPUHLMUIBI IEHCTBUA M3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOWCTB C
OMOpO Ha WX ONMUCaHWs (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, IMapoBas



TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK AIIEKTPUUECKOW SHEPTHH, 3JIEKTPOOCBETUTEIbHBIC
IpuOOpBI, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXpPaHUTENH,
AJIEKTPOMArHuT, AJIEKTPOJBUIraTellb IIOCTOSHHOIO TOKA), MCIIONb3ysd 3HAHUS O CBOMCTBax
(bu3nYecKuX sIBICHUH 1 HEOOXOIUMBbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTEIbHbIC MPUOOPHI MO CXeMaM U
CXEMaTU4YHBIM pPHUCYHKaM (KHMJKOCTHBI TEPMOMETp, TEpPMOC, IICUXPOMETp, TUIPOMETP,
JIBUTAaTEIb BHYTPEHHETO CIOPAHHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JJIEKTPUUYECKUX
Lernel ¢ Mocjae0BaTeNbHbIM U MapalIeNbHbIM COSAMHEHUEM 3JIEMEHTOB, Pa3iinyas YCIOBHbIE
0003HAYCHHS HIIEMEHTOB JICKTPUUECKUX LIETICH;

IPUBOAUTE MPUMEPHI (HAXOIUTh MH(OpPMALUIO O MpUMepax) MPAKTUYECKOIO HCIOIb30BAHUSA
¢u3nUecKuX 3HAHUN B TIOBCETHEBHOW KHU3HH U1 00ecTIiedyeHns Oe30MacHOCTH TP 0OpaIeHUH C
npubopaMM M TEXHUUYECKUMM YCTPOHCTBAMM, COXPAaHEHMs 3/I0pOBbsl U COOJIIOJIEHHS HOPM
9KOJIOTUYECKOT0 [TOBEIEHUS B OKPYKAIOLIEH Cpelie;

OCYLIECTBIATh MOUCK MH(popManuu (uznyeckoro coaepkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOLUXCd 3HAaHUW W NYTEM CpaBHEHHUS JIONOJIHUTEIbHBIX HCTOYHUKOB BBIIEIATH
MH(pOpMaINIO, KOTOpasi ABJISETCS IPOTUBOPEUNBOM UM MOKET OBbITh HEIOCTOBEPHOM;
UCIOJIb30BaTh IIPU  BBINOJIHEHWU YUYEOHBIX 3aJaHUM HAY4YHO-NOMYJSIPHYIO JIMTEpaTypy
(GU3MYecKoro cojepXKaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMaMHu KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHUs HMH(OpMaLMM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYT'YIO;

co3llaBaTh COOCTBEHHBIC MMCHMEHHBIE M KPAaTKUE YCTHBIE COOOLIeHHs, 0000mas nH(popMaIuo
U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAEPIKaHUs, B TOM UHUCIIE MyOJINYHO NPEACTaBIATH
pe3ysbTaThl MPOEKTHOM WM UCCIIENOBATEIbCKON JEATENIbHOCTH, MpPU 3TOM I'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapaT Kypca (U3MKH, COTNPOBOXKIATh BBICTYIUICHHE
MpEe3EHTALNEN;

IIPU BBIIOJHEHUU YYEOHBIX MPOEKTOB M UCCIENIOBaHUN (PU3MUECKUX MPOLECCOB paclpesensiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/1adyaMH, CJIEIUTh 33 BHIIIOJHEHUEM
IUIaHa JEeWCTBUH M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJAJ B
NESTeNIbHOCTh ~ TPYMNIbI, BBICTPAaUBaTh KOMMYHUKAaTMBHOE B3aUMOJICHCTBUE, MPOSBISS
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

K koHiy oOyueHus B 9 kjiacce mpeJMeTHbIE pe3yJabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

WCIIOJIb30BATh MMOHATHUS: CHCTEMa OTCUETa, MaTepruaIbHas TOUKa, TPACKTOPHUS, OTHOCUTEIHHOCTh
MEXaHHYECKOTO JIBUKCHHSI, nedopmarus (ynpyras, TIacTU4ecKas), TpEeHHe,
[EHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh M MEpPEerpy3KH, IEHTP TSDKECTH, aOCOIIOTHO
TBEPAOE TENO, EHTP TSHKECTH TBEPAOTO TeJla, paBHOBECHE, MEXaHMUECKUE KOJIeOaHUs U BOJHBI,
3BYK, HH(PPA3BYK U YJIBTPA3BYK, dJCKTPOMArHUTHBIC BOJIHBI, IIKAJIA 3JICKTPOMArHUTHBIX BOJIH,
CBET, OJMIM30PYKOCTh U JTATBbHO30PKOCTh, CIIEKTPHI UCIYCKAHUS M TOTJOIIeHHs, anbda, Oera- u
ramMMa-u3JIydeHus, U30TOIbI, IJICPHAsT YHEPTeTHKA,;

paznuyath  SBICHUS (paBHOMEPHOE W  HEPaBHOMEPHOE MPSMOJMHEHHOE  JBUIKEHHE,
PaBHOYCKOPEHHOE TMpPSMOJMHEIHOEe [BH)KEHHE, CBOOOJHOE TMaJCHHE Tel, pPaBHOMEPHOE
JIBUKCHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE MABI)KCHHE, KolebareabHOoe
IBUKEHHE (3aTyXarollMe M BBIHYXKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JIBHI)KEHUE,
OTpakKCHHE 3BYKa, MPSIMOJIUHEHHOE pacmpoCTpaHEHUE, OTPAKCHHE M MPEIOMIIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTpakKeHHWE CBeTa, pa3joKeHue Oeroro cBeTa B CIEKTP U CIIOKEHHE
CHEKTPANBHBIX IIBETOB, JMCIEPCHUS CBETA, €CTECTBEHHAs PaJIMOAKTUBHOCTH, BO3HUKHOBEHUE



JMHEWYaTOro CHEKTpa H3JIyYeHHUs]) MO ONHCAHHMIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYECHHBIX (PU3MUECKUX SBICHUH B OKpY)KaroleM Mupe (B TOM
yuciae (Gu3nuecKue sIBICHUS B MPHUPOJE: NPUWIMBBI U OTIUBBL, ABMKeHHE IutaHeT CoJHeyHOH
CHCTEMBbl, PEAKTUBHOE [BM)KCHHE >KMBBIX OPraHW3MOB, BOCHPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAMH, 3XO, I[BETa TeJ, ONTUYECKHE SIBICHUS B
npupoje, OMOJIOTHYECKOe JeHCTBHE BHIMMOIO, YIbTPa(HOIETOBOIO M PEHTICHOBCKOTO
U3IY4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4M, PpagHuoaKTUBHOE
U3JIyYE€HUE MPUPOJHBIX MMHEPAJIOB, JCHCTBUE pPAJUOAKTUBHBIX H3JIyYEHUN HA OpraHu3M
YeJI0BEKa), IIPU 3TOM IEPEeBOIUTHh MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICIATh CYLLIECTBEHHBIE
CBO¥CTBa (IpU3HAKU) PUINICCKUX SBIICHUM;

OINUCBIBaTh M3Y4YECHHBIE CBOWCTBA TN MU (PU3MUECKUE SBICHMS, HCIONIB3YS (U3HUEcKue
BEJIMYMHBI (CpEAHsIsl 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
nepeMelleHne, IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHs, CHJIA YIPYTrOCTH, CHJIa TSKECTH,
YCKOpEHHE CBOOOJHOrO MaJieHusl, BEC Tejla, UMILYJIbC Teja, UMIYJIbC CHJIbI, MEXaHMYECcKas
paboTa M MOILHOCTb, NMOTEHUUAJIbHAs SHEpPrus Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIH,
MOTEHLIMAJIbHAS DHEPrUsl CHKATOM NPYKUHbI, KUHETUYECKass JHEpPrus, IMOJHAas MeXaHW4yecKas
SHEprus, NepuoJl W 4YacTora KosieOaHWM, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA,
CKOpOCTb CBE€Ta, IIOKa3aTejib IPEJIOMIIEHUS CpeAbl), IPU ONKUCAHUU IPaBUIBHO TPAKTOBATh
(bu3n4ecKuil CMBICII UCHOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS M €JUHUIBI (PU3UYECKUX BEIUYMH,
HaXOJUTh (OPMYJIbl, CBS3bIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIIMYMHY C JIPYTMMH BEIMYHMHAMU,
CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Ted, (PHU3MUECKUE SBICHUS W MPOIECCHI, HCIOIB3Ys 3aKOH
COXPAHEHMs YHEPI'UH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLMII CYHNEPHO3UIMU CHJI, TPUHIIUI
oTHOocuTenbHOCTH ['anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI
OTpaKEHHs U NPEJOMJICHUS CBETA, 3aKOHBI COXPAaHEHUsS 3aps0BOIO M MACCOBOIO UHUCEN IMPHU
SJIEPHBIX PEAKIMAX, IPU 3TOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCBIBATH €rO
MaTeMaTHYeCKOe BhIpaXKECHHUE;

OOBACHATh (PU3MYECKHE IMPOLECChl U CBOWCTBA TEN, B TOM 4YHCIE€ M B KOHTEKCTE CHUTYyalHUi
MPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh HMPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOMUTH
o0BsicCHEHHE M3 2—3 JOTMYECKHX IIaroB C ONOpOM Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4uM (ONMUparoIrecs Ha CUCTeMY U3 2—3 ypaBHEHHUM), UCIOJIb3YS 3aKOHBI
u (GOpMyIbl, CBs3bIBalOIIME (U3UYECKUE BEIUYMHBL: HAa OCHOBE aHalM3a YCIOBMS 3aJlauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HENOCTAIOIIME WM M30BITOUHBIE JaHHbBIE, BHIOMpATh
3aKOHBl M (OpPMYJIbI, HEOOXOAWMBIE JJISI pEIIeHHUs, IMPOBOAUTH pacué€Tbl M OIEHHUBATh
PEATUCTUYHOCTD TOTYYEHHOTO 3HAYEHUS! GU3NYECKON BETUUYHHBI;

pacrio3HaBaTh NpOOJEMbI, KOTOpble MOXHO pEIIUTh MPH NOMOIIM (DU3UYECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHHE MCCIEAOBAHUS, BBIICNIATH MPOBEPSIEMOE MPEANONIOKEHHE, OLEHUBAThH
NPaBUIBHOCTh TOPS/KA TPOBENEHUS HCCIEAOBAaHU, JeiaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIIOIEHNUH U OIBITOB;

IIPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHs] PHEpPrHH, 3aBUCHUMOCThH IEpHOJa
KoJIeOaHUH TPY>KUHHOT'O MAagTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTB OT
aMIUTUTY/IBI MaJIBIX KOJeOaHWH, MPSIMOJIMHEWHOE PacpOCTpaHEHUE CBETa, PassIoKeHHE OesIoro
CBETa B CIIEKTpP, U3Y4YEHUE CBOICTB M300pa’keHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMeTa B coOuparoliei JIMH3e, HaOII0IeHUEe CIUIOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyUCHHUS):
CaMOCTOSITENILHO COOMpaTh yCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyI0BaHUSs, OMUCHIBATE X0
OIIBITA U €r0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJBL;

IPOBOJUTH MPHU HEOOXOTUMOCTH CEPUI0 MPSMBIX HM3MEPEHUH, ONpeAesssl CpeaHee 3HaueHue
U3MepsieMo BeTWYUHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIEH JIMH3bI), 00OCHOBBIBATH BBHIOOD
crniocoba u3MepeHus (M3MepUTeNLHOro Ipudopa);



MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM MPSIMbIX
U3MEepeHul (3aBUCUMOCTh IIYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBKEHMH 0e3 HadabHON
CKOPOCTH, NeproJia KoieOaHU MaTEMAaTUYECKOTrO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTIja
OTPa)KEHMsI CBETa OT yIJla NaJEHUs M yIyla NPEIOMIIEHUS OT yrja MaJeHus): IUIaHUPOBATh
UCCJIEJOBaHUE, CaMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3yNbTAaThl MOIY4YECHHOH
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BuAe TaONMULl M TIpa@uUKOB, JAenaTh BBIBOABI 110
pe3yJibTaTaM MCCIEA0BaHNS;

IIPOBOJIUTh KOCBEHHbIE U3MEpEHHs (PU3NYECKUX BEIUUYHMH (CPEeHssA CKOPOCTh U YCKOPEHHUE Tella
IpU PaBHOYCKOPEHHOM [BW)KEHUH, YCKOpPEHHME CBOOOIHOTO MajeHUs, KECTKOCTH MPYKUHBI,
KOA(Q(QUIMEHT TPEHUS CKOJIbKEHMsI, MeXaHuuyeckass padoTa M MOLIHOCTb, YacTOTa U IEPHOA
KoJIeOaHUH MaTeMaTHYeCKOTO M TMPYKHHHOTO MAasTHUKOB, OINTHYECKas CHJIA COOHMparomien
JMH3BI, PaJMOAKTUBHBIMN (OH): IJIAHUPOBATh H3MEPEHHUs, COOMPATh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIIOJHATh U3MEPEHHUS, CIIEysl IIPEII0KEHHOW HHCTPYKLIMH, BBIYACIIATD 3HAYCHUE
BEJIMYMHBl M aHAJIN3UPOBATh IIOJYYCHHBIE PE3YJIbTaThl C YYETOM 3aJaHHOM MOIPEIIHOCTH
U3MEPEHMU;

co0JIr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
pa3iauyaTh OCHOBHBIE IPU3HAKM M3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas TOuKa,
a0COJIIOTHO TBEPOE TEJIO0, TOUCUHBIH HCTOYHMK CBETA, JIy4, TOHKas JIMH34, IUIaHeTapHasi MOJIENb
aTOMa, HyKJIOHHAsi MOZIE€JIb aTOMHOTO S1pa;

XapaKTepu30BaTh MPUHLMIBI JIEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OMOpPOM Ha MX ONUCAaHUS (B TOM YHUCIE: CHUAOMETpP, AATYMKU IOJOKEHHS, PACCTOSIHUS U
YCKOpEHHUs, pakera, »3XOJOT, OYKH, IEpHUCKoll, ¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOIN, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHS O CBOMCTBAaX (DHU3UYECKHUX
SABJICHUI U HEOOXOMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BAaTh CXEMbl M CXEMaTU4YHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TMPUOOPOB M  TEXHOJOTHMUECKUX MPOIECCOB IMpPH pELIeHUH y4deOHOo-
MPaKTUYECKUX 3ajay, ONTUYECKHE CXEMBbI JUUISl TIOCTPOSHUS N300paKEHUI B IJIOCKOM 3€pKase U
coOuparoIie JIMH3e;

MIPUBOJIUTH MPUMEPHI (HAXOAUTHh MHPOPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIOJb30BaHUs
(bu3nUecKux 3HaHUI B MOBCEIHEBHOW KHU3HM Ul o0ecriedyeHns 6e30MacHOCTH MPH 00palleHHH ¢
npubopaMy MW TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 370POBbsi U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOILEN CPELIE;

OCYILIECTBIATh MOUCK MHPOpMaMK (PU3MUECKOTO CojAepKaHUs B VIHTepHETe, caMOCTOSITEILHO
(bopMyIMpys TOMCKOBBIM 3ampoc, HAXOAUTh MYTH OINpPENETIeHUsT JOCTOBEPHOCTH IOJIy4YE€HHOMN
nH(OpMAaLIUY HAa OCHOBE UMEIOIINXCS 3HAHUI U JIOTIOJIHUTEIbHBIX HCTOYHHUKOB;

UCMOJb30BAaTh TPU  BBIOJHEHMM Y4YeOHBIX 33JaHUN HAYYHO-TIOMYISIPHYIO JIUTEPATypy
(bu3nyecKkoro cojepxaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BianeTh
npuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HMHGOPMAIMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3JlaBaThb COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOTO COJIEpKaHus, MYOJIMYHO MPEICTaBIsATh pPE3yIbTaThl
IIPOCKTHOM WM UCCIEN0BATEIBCKOW JNEATENIBHOCTH, IIPU OTOM TI'PAMOTHO HCIIOIb30BATh
M3Y4YEeHHBIN MOHATUMHBIN anmapar u3y4yaeMoro pasjaena (GU3MKHU U CONPOBOXKIATh BHICTYIUICHHE
Ipe3eHTaIMen ¢ ya€ToM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne || HammeHnoBaHMe pa3/ienioB ¥ TEM MPOrPaMMbl KonngectBo yacoB OnexrponHbie (TU(pOBLIC) Hcnoab3oBanue
n/n Beero| Kourpombhbie || IlpaxTiueckue o0pazoBaTesbHbIE PECYPChI 00opynoBaHus
paboTHI padoTHI Z.LABS u Ilentpa
«Touka Pocra»
TOUYKA \!pocm
Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPY:KAaI0IIEro Mupa
1.1 ||®uswuka - HayKa O IpUpoJIe 2 bubnmnoreka [HOK
https://m.edsoo.ru/7f416194
1.2 || ®usnueckue BEITUUHHBI 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
1.3 |[EcrecTBeHHOHAaYYHBIH METO TO3HAHUS 2 1 bubmuoreka [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pasaeny H 6 H
‘Pasnen 2.11epBonayaibHbIE CBEACHHS O CTPOCHHH BEILECTBA
2.1 |Crpoenue BemiecTBa 1 bubmuoreka [JOK
https://m.edsoo0.ru/7f416194
2.2 ||/IBmKeHre U B3aUMOJIECHCTBUE YaCTHII 2 1 but6mmoreka [IOK
BeIIleCTBa https://m.edsoo.ru/7f416194
2.3 ||ArperaTHble COCTOSHUS BEILECTBA 2 bubmmoreka [JOK
https://m.edsoo.ru/7f416194



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

Ne || HammeHoBaHUE pa3/ielioB U TEM IPOTPAMMBbI KoanyecTBo "yacoB DnexTpoHHbIe (IUPPOBEIE) Hcnoabn3oBaHue
/11 Beero| KoHTpombHbre TIpakTHieckne o0pa3oBaTeNbHBIE PECYPCHI o0opyroBaHus
paboTHI padoTHI Z.LABS u Ilentpa
«Touka PocTra»
TOUYKA \!pocm
‘I/ITOFO 0 pazaeny H 5 H
‘Pame.ﬂ 3./IBuKeHHe U B3aMMO/IeHCTBHE TeJl
3.1 ||MexaHu4ecKOe IBUKEHUE 3 bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
3.2 ||Muepuus, Macca, TUIOTHOCTh 4 1 bubnnoreka IIOK
https://m.edsoo.ru/7f416194
3.3 ||Cuma. Bugs! cuin 14 1 2 bu6nuoreka [IOK
https://m.edsoo0.ru/7f416194
‘I/IToro II0 pa3feiny H 21 H

‘Pamen 4./1aBJieHHe TBEPABIX TeJI, )KMIKOCTEH U ra3oB

4.1 |daBnenwue. [lepenaua naBiaeHus 3 bubmuoreka [JOK
TBEP/IBIMU TEJIAMH, )KUIKOCTIMH U Tra3aMu https://m.edsoo.ru/7f416194
4.2 ||JlaBmeHuE KUTKOCTH 5 bubnuotexa [JOK «3AKOH ITACKAJIA.
https://m.edsoo.ru/7f416194 OITPEAEJIEHUE
JABJIEHUA
KUIAKOCTU»

TpyOxa, nuHeiika,
IITaTUB,
MYJIbTUIATUUK,
pabouasi eMKOCTb C
BOJIOH.



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

1/

HaumenoBanue pa3fesioB U TeM MIPOrpaMMbl

KonunuectBo uacoB

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

OnextponHbie (IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Hcnoan3oBaHue
000pyI0BaHUA
Z.LLABS u LlenTpa
«Touka Pocra»

TOUYKA \!pocm

4.3

ATMochepHOoe TaBieHe

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

«ATMOC®EPHOE
JABJIEHHUE.

MAT'IEBYPI'CKHUE
[TOJIYILIAPUS»
[Tpubop s
J€MOHCTpPALUU
aTMOC(epHOro
JaBJICHUS
(Marnebypreckue
MoJIyIapusi), rpys 5
KT, Tpy3 10 kr, natumk
aTMoc(hepHOro u
OTHOCHUTEIILHOTO
JaBJICHUS,
BAKYYMHBI.

4.4

JlericTBUE KUJKOCTH U T'a3a HA MOTPYKEHHOE
B HUX TE€JIO

7

bubmuorexa [JOK
https://m.edsoo0.ru/7f416194

‘I/ITOFO O pa3zery

|2 |

‘Pasnen S.PaGora ¥ MOIIHOCTh. JHEPIrusi

5.1

PabGora u MOIITHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194



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

Hcnoan3oBanue

Ne || HammeHnoBanue pa3iesnoB ¥ TEM IPOrPaMMBbI KonunyecTBo 4yacos OnextponHbie (IU(POBLIC)
n/m Beero| Kontponbhbre TIpakTHieckne o0pa3oBaTenbHbIE PECYPCHI 000opyn0BaHus
padoTEI padoThI Z.LABS u Ilentpa
«Touka Pocra»
TOUKA \!pocm
5.2 |[IIpocThie MEXaHU3MBI 5 1 bubnuotexa [HOK
https://m.edsoo.ru/7f416194
5.3 |[Mexanuyeckas SHEPIHs 4 1 1 bubnmnoreka [HOK
https://m.edsoo0.ru/7f416194
‘I/ITOFO 0 pasaeny H 12 H
‘PCSCpBHOG BpeMsl H 3 H H H
3 12

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

8 KIIACC

No
/o

HanmenoBanmne pasaciioB U TEM IIPpOTrpaMMBbI

KomngectBo yacos

DnekTpoHHbIC (IU(PPOBLIE)

Hcnouan3oBanue

Beero|| Kourposbheie || IpakTuueckue oOpa3oBaTenbHbIE pecypchl|| odopynoBanus Z.LABS n
paboTsI padoTHI HenTpa «Touka Pocray»
TOUYKA \!pocm
Pa3pen 1.TensioBble siBJIeHUSA
1.1 ||CrpoeHnue u cBoiicTBa BellecTBa 7 bubnnorexka HOK
https://m.edsoo.ru/7f4181ce
1.2 || TertoBbIie MPOIECCHI 21 1 5 bu6nmoreka [IOK «CPABHEHHUE
https://m.edsoo.ru/7f4181ce| KOJIMYECTB TEITJIOTHI
[P CMEILIMBAHUN
BOJIbI PABHOU
TEMIIEPATYPbI»

JlaTunk TemriepaTypel,
CIIMPTOBKA, BECHI, 2 MEPHBIE
€MKOCTH, KAJIOPUMETP.

«OINTPEJAEJIEHUE
VJIEJIbHOU
TEIINIOEMKOCTHA
TBEPIBIX TEJI»
Harpesarens, mratus,
KaJIOPUMETP C KPBIIIKOH,
METAUTHYECKUN HJIUHP
maccoi 0,2-0,5 xr Ha HUTH,
€MKOCTE C BOJIOM,
MYJIbTHIATUUK,



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

1/

HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMsl

KonunuectBo uacoB

Bcero

KoHTposbHbIE
paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (1IU(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

Hcnoab3oBanue
ooopynoBanusi Z.LABS u
HenTpa «Touka Pocra»

TOUKA !'POCTA

TEMIIEpaTypPHBIN 30H/.

«OINPEJAEJIEHUE
YI[EHBHOﬁ TEITJIIOTHI
I[IJTABJIEHWA JIBAA»
Kanopumerp, noxka i
UIUTIIBI 1715 JIbAQ, MYJTb-
THIATYUK, EMKOCTh C
TaIOIIHUM JIbIOM, KOJI0a C
BOJIOM, CIIUPTOBKA.

«M3YUYEHUE
I[TPOLHECCOB HAT'PEBA U
KHUITEHW A BOJIbBI»
[IITaTus, cnupToBKAa,
MYJIbTHIATYUK, TEMIIEPATYP-
HBIN 30H]I, EMKOCTH C BOJOH,
COJIb, MEIIIAJIKA.

«IKCIIEPUMEHTAJIbHAS
[TPOBEPKA 3AKOHA TI'EU-
JIIFOCCAKA»

[lIratus, cocyn ¢ MOpLIHEM
JJIA JleMOHCTpaHI/II/I Ta30BbIX

3aKOHOB, MYJIbTH/IATUHK,




HaumeHnoBanue pa3aenoB ¥ TeM MPOrPaMMBI
1/

KonunuectBo uacoB

OnexTpoHHbIe (1IU(POBEIC)

Bcero

KoHTposbHbIE
paboThI

IIpakTrueckue
paboThI

o0Opa3oBaTeNbHbIE PECYPCHI

Hcnoab3oBanue
ooopynoBanusi Z.LABS u
HenTpa «Touka Pocra»

TOUKA !'POCTA

TEMIIEpaTypHBIN 30H],
CIIMPTOBKA, JINHEHKA.

«CCJIIEJOBAHUME
N30XOPHOI'O
I[TPOLECCA»

[IITaTuB, MyJIbTHAATYHK,
TEeMIIEpaTypPHbIN 30H], COCY]L
C IOPILHEM ISt
JIEMOHCTPALMU Ta30BbIX
3aKOHOB, CIUPTOBKA,
JIMHEHKA.

«[TOJIYYEHUE TEITJIIOTBI
ITP1 TPEHUN U YV IAPE»
2 TOCKH, MyJIbTHIaTYUK,
TEeMIIEpaTypHBIN 30HI, 2
CBUHIIOBbIE TUIACTUHKHU,
MOJIOTOK.

‘I/ITOFO O pa3ery

| 28 |

‘Pa:men 2.JJieKTpUYeCKHe U MATHUTHbIE SIBJICHUS

2.1 ||[Dnektpuueckue 3apsabl. 3apsHyKeHHbIE Tela U

UX B3aNMOJIEUCTBHE

7

bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce

‘2.2 HHOCTO;{HHHﬁ AJIEKTPUIECKUIN TOK

| 20 ]

HBI/I6J'II/IOTeKa HOK

| «<I3MEPEHUE



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

1/

HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMsl

KonunuectBo uacoB

Bcero

KoHTposbHbIE
paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (1IU(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

Hcnoab3oBanue
ooopynoBanusi Z.LABS u
HenTpa «Touka Pocra»

TOUKA !'POCTA

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

COITPOTHUBIJIEHU A
ITPOBOJ/IHMKA (3AKOH
OMA JIJIAd YYACTKA
LEIT)»

M cTouyHNK MOCTOSHHOTO
TOKa, UCCIEAYEMBbII
MIPOBOJIHUK (HUKEITMHOBAs
CIIMpaJib), peocTar,
MYJIbTUIATYUK, KITFOY,
COEMHHUTEIIbHBIE IIPOBOJIA.

«3YUEHUE
CMEHIAHHOI'O
COEAMHEHNA
IMTPOBOJIHMKOB»
Hcrounuk Toka, HabOp
PE3UCTOPOB MYJIbTHUIATYHK,
KJIFOY, COEIMHUTEIIbHbIE
MIpOBOJIA.

«MU3MEPEHUE PABOTHI 1
MOIIIHOCTH TOKA»
UcTounuk TOKA,
MYJIbTU/IATYUK,
COCIUHHUTEILHBIC



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

1/

HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMsl

KonunuectBo uacoB

Bcero

KoHTposbHbIE
paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (1IU(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

Hcnoab3oBanue
ooopynoBanusi Z.LABS u
HenTpa «Touka Pocra»

TOUKA !'POCTA

POBO/IA, IBE JIAMITOYKH
pa3InYHON MOIIHOCTH,
pe3rcTop, KIHOY.

«M3YYEHUE 3AKOHA
JOKOVYIIA — JIEHITA»
HcTounuk ToKa,
MYJIbTU/IATYUK, KAJTOPUMETP
C KPBILIKOM,
COEMHUTEIIbHBIE IPOBOJIA,
KJIOY, IITATUB, HArPEBATEIIb,
€MKOCTh C BOJOM.

«M3YYEHUE
3ABHUCHUMOCTU
MOIINHOCTH U KIIJ]
NCTOYHUKA

OT HAITPSDKEHM A HA
HATI'PY3KE»

Hcrounuk Toka, peocrar,
MYJIbTHAATYUK, KITHOY,
COEIMHUTENIbHBIE TPOBO/IA.

«MI3YYEHHE 3AKOHA
OMA U ITOJIHOHU




Ne || HaumeHoBaHME pa3eiioB U TEM MIPOTPAMMEI KomnuectBo yacos DnexTpoHHBIE (ITUPPOBEIC) HUcnoap3oBanue
/1 Beero| Konrtponbhsre TIpakTHyeCcKHe oOpa3zoBatenbHble pecypchl|| odopynoBanusi Z.LABS u
padoThI padoTHI Henrtpa «Touka Pocra»
TOUYKA !'POCTA
LEII

3 kmIr04a, ICTOYHHUK TOKA, 2
pe3ucTopa pa3Horo

HOMMHAJIA, MYJIbTUATUHUK,
COCIMHUTEIIbHBIC TTPOBO/IA.

«PEOCTAT.
VIIPABJIEHUE CUJION
TOKA B LEIIN.
JEJINTEJIb
HATIPSKEHU S »
I/ICTO‘IHI/IK IIMTaHUA, peOCTaT,
HU3KOBOJIbTHAA

JJaMIla Ha II0JCTaBKCEC,
Man)TI/II[aTIII/IK, KJIHOY,
COCINHUTCIBbHBIC
IpoBOJA.

«3AKOH OMA JIJIA
YYACTKA LEIIN»
CoenuHuTEnpHBIE IPOBOAA,
peryaupyemsii

HMCTOYHUK TOKA, PE3UCTOPHI
COIIPOTUBIICHUEM OKOJIO
1000 Om u 2 kOM, maTInKu




1/

HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMsl

KonunuectBo uacoB

Bcero

KoHTposbHbIE
paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (1IU(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

Hcnoab3oBanue
ooopynoBanusi Z.LABS u
HenTpa «Touka Pocra»

TOUKA !'POCTA

TOKa W HAITPAKCHUA

«3AKOH OMA J1JIA
[IOJIHOM LIEIIN»
Hcrounuk Toka ¢ muTaHueM
ot USB, kirou,
MYJIbTUJIATYUK, PESUCTOP
conpotusieHueM 360 Om,
COCIMHUTEIIbHBIC

IpOBO/IA.

«ITOCJIEAOBATEJIbHOE
COEMHEHUE
[MPOBOIHMKOB»
CoenuHHUTETBHBIC TPOBOJIA,
pe3ucTop

conpotuieHueM 360 Om,
JIBa pE3UCTOpa
conpotusienuem 1000 Owm,
JATYNKH TOKA U
HaIPSDKCHUS, PETYTUPYEMBbIN
UCTOYHUK TOKA, KIIFOY.

«ITAPAJUJIEJIBHOE




Ne || HaumeHoBaHME pa3eiioB U TEM MIPOTPAMMEI KoanyecTBo 4acoB DnexTpoHHBIE (ITUPPOBEIC) Hcnoan3oBanue
n/n Beero| Konrtponbhsre TIpakTHyeCcKHe oOpa3zoBatenbHble pecypchl|| odopynoBanusi Z.LABS u
padoThI padoTHI Henrtpa «Touka Pocra»
TOUKA !'POCTA
COEJIMHEHUE
ITPOBO/JHHUKOB»

Pesucrop conporuiieHnEM
360 Owm, nBa pe3ucrtopa
conpotuienuem 1000 Owm,
COEIMHUTEIIbHBIE TPOBO/IA,
JATYUKA TOKA

Y HaIpSKEHUs,
pETYJIMPYEMbI HCTOUHUK
TOKa, KJIIOY.

«CMEIIAHHOE
COEIVMHEHUE
[MPOBOJHUKOB»
Kuntou, aBa pesucropa
conpotussenueM 1000 Owm,
JIBa pe3ucTopa
conpotusieHueM 360 Om,
pETYJIMPYEMbI HCTOUHUK
TOKa, JaTYUKHU TOKA U
HaIpsDKEHUS,
COEIMHUTENIbHBIE TPOBO/IA.




Ne || HaumeHoBaHME pa3eiioB U TEM MIPOTPAMMEI KonuuecTBo yacos DnexTpoHHBIE (ITUPPOBEIC) Hcnonb3oBanue
/T Beero|| Konrposshsie || IpakTuueckue oOpa3zoBatenbHble pecypchl|| odopynoBanusi Z.LABS u
paGoThI paGoThI Ienrpa «Touka Pocra»
TOUKA !'POCTA
2.3 |[MarHuTHbIC SIBJICHHS 6 1 15 bu6mmoteka [IOK «CBOPKA
https://m.edsoo.ru/7f4181ce || 9JIEKTPOMATHUTA U
UCHBITAHUE ET'O
JEVUCTBUS»

VcTOYHUK MUTAHUS,
3JIEKTPOMArHuT C
CEpPACYHUKOM,
MYJIbTU/IATYUK, 30H]1-
TeCIIaMeTp,
peocTar, KJIF04, MarHUTHast
CTpeKa.

«13YUYEHUE
MATHUTHOI'O I1OJIA
COJIEHOUIA»

Peocrat, MmynbTHIaTYHK,
30HA MarouTHOT'O ITOJIA,
COJICHOM], ICTOYHHUK TOKa,
KJII04, JIMTHEHKA.

«ACCJIEJOBAHUE
MATHUTHOI'O T10JIA1
ITPOBO/IHUKA C
TOKOM)»

Peocrar, 2 mraTuBa,



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

1/

HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMsl

KonunuectBo uacoB

Bcero

KoHTposbHbIE
paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (1IU(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

Hcnoab3oBanue
ooopynoBanusi Z.LABS u
HenTpa «Touka Pocra»

TOUKA !'POCTA

MYJIbTUJIATYUK, TECTAMETP,
HMCTOYHUK TOKa, TPOBOHUK,
JIMHEHMKA, K04,
COCIMHUTEbHEIC

pOBOJA.

2.4

DNeKTpOMarHuTHas HWHIYKIIHS

bu6mmoteka [IOK
https://m.edsoo.ru/7f4181ce

«IBJIEHUE
CAMOUMHAYKIHNN»
Heonosas namia,
TpaHchopmarop
YHUBEpCAIbHBIN, pEOCTar,
MaJIOBOJIBTHBIE JIaMIIbl Ha
MOJICTaBKAaX, KJIIOY,
MYJIbTUAATUUK,
COEIMHUTEIIbHBIE POBO/IA.

«B3AUMOUMHYKIUA.
TPAHCO®OPMATOP»
CoenuHuTENBHBIE IPOBOAA,
3BYKOBOH I'€HepaTop,
JIBYXKaHaJIbHbIN
ocuuiorpag,



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

Ne || HammeHoBaHue pa3JesioB U TEM MPOrpaMMBbl KonngectBo yacoB OnexTpoHHbIe (1IU(POBEIC) Hcnoan3oBanne
/T Beero|| Konrposshsie || IpakTuueckue oOpa3zoBatenbHble pecypchl|| odopynoBanusi Z.LABS u
paGoTHI paGoThI Ienrpa «Touka Pocra»
TOUKA !'POCTA
MHOTOOOMOTOYHBIM
TpaHchopmarop.
‘I/ITOFO 0 pasaeny H 37 H
‘PesepBﬁoe BpEMs H 3 H H H
OBUIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOTPAMME




9 KJIACC

Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMbl KonunuecTBo yacos DNEeKTPOHHBIE Hcnoab3oBanue
n/m Bcero|| KonrtponbHbie [pakTuyeckue (dposeie) obopynoBanus
paGoTHI paGoTHI o0Opa3oBaTenbHbIC HenTpa «Touka
pecypceel Pocra»
TOUKA \!pocm
Pa3znen 1.Mexanuueckue siBJIeHHUs
1.1 ||Mexanundeckoe IBMKEHHUE U CIIOCOOBI €T0 10 1 bu6nmorexa LIOK [lITaruB mabopa-
OTIACAHHUS https://m.edsoo.ru/7f41a4 [ropHblii, MexaHu-
ab YecKasi CKaMbsl,
OpYCOK JepEBSHHBIMN,
JJIEKTPOHHBIN
CEKYHJIOMED C
JaTYNKAMU,
MarHUTOYIIPaBJISIEMbIC
TepKOHOBBIE JATUYUKH
CEKyHJIOMepa.
1.2 |B3aumopeiicTBHE TE 20 1 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41ad
a6
1.3 |3axoHBI cOXpaHEeHUs 10 3 bub6muorexa [IOK
https://m.edsoo.ru/7f41ad
a6
‘I/IToro 10 pa3feiny H 40 H

‘Pa:ﬂ[en 2.MexaHH4YeCKHe KOJIe0aHUS H BOJTHBI



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

Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMbl KonunyecTBo yacos DNEeKTPOHHBIE Hcnoab3oBanue
n/n Bcero|| KouTtposbHbie [IpakTryeckue (mdppossie) obopynosanus
paGoTHI paGoTHI o0Opa3oBaTenbHbIC HenTpa «Touka
pecypcesl Pocra»
TOUKA \!pocm
2.1 ||Mexannueckue KoieOaHus 7 3 bubnunoreka LIOK Komnberorep,naTunk

https://m.edsoo.ru/7f41a4

a6

YCKOpPEHUS, IITaTUB C
KpenexoM, Habop
MIPY>KUH pa3HOU
XKECTKOCTHU, HAOOP
rpy3oB o 100 r. ['py3
C KPIOYKOM, JIETKast U
HepacTsLKUMasi HUTh,
pyJeTka.

Kommnsrorep, natunk
YCKOpPEHUs, IITaTUB C
KpenexoM, Habop
IIPY’KUH pa3HOU
KECTKOCTH, HAOOP
rpy3os o 100 r. I'py3
C KPIOUYKOM, JIETKAst U
HepacTsKuMasi HUTh,
pyJeTKa.

JlabopaTopHas
pabora «3yuenue
KOJIe0aHNi HUTSIHOTO
MASITHUKA»:



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

Ne HaumeHoBanue pa3ziesioB U TeM IpOrpaMMbl KosmmuectBo wacos ‘ DNEeKTPOHHBIE Hcnoan3oBanue
n/m Bcero| KonTtponbnbie [IpakTryecKue (idpossie) obopynoBanus
paGoTHI paGoTHI o0Opa3oBaTenbHbIC HenTpa «Touka
pecypcesl Pocra»
TOUKA \!pocm
KOMITBIOTEP, TaTYUK
YCKOpEHHUS, TPY3 C
KPIOYKOM, JIETKas U
HEpacTsKUMasi HUTb,
pyJIeTKa.
2.2 |[MexaHHYecKHE BOJHBL. 3BYK 8 1 3 Bbu6motreka [JOK JlemoHcTpanus

https://m.edsoo.ru/7f41a4

a6

«3BYKOBbBI€ BOJIHbI»:
KOMITBIOTEP, TPHU-
CTaBKa-ocuusuiorpag,
WHTEPAKTUBHAA JIOCKA
WJIM DKPaH C Mpo-
€KTOPOM IS
JEMOHCTpALIUH Tpa-
(UKOB, 3BYKOBOM
reHEPATOP, TUHAMUK
HU3KOYACTOTHBRINA Ha
MOJITaBKe, MUKPOQOH,
KaMepTOH Ha
pE30HATOP HOM
SIUKE.

JemMoHcTpanus
«3BYKOBBI€ BOJIHBI»:
KOMIIBIOTEP, MTPU-



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

n/a

HaumeHnoBanue pa3fesioB U TeM IIPOrpaMMbl

KomnunuectBo yacoB

Bcero

Kontponbusie
paboThI

IIpakTrueckue
paboThI

DNEeKTPOHHBIE
(mmudpoBsie)
o0Opa3oBaTenbHbIC

pecypchl

Hcnoan3oBanue
000py10BaHUA
Ienrpa «Touka
Pocra»

TOUYKA \!pocm

CTaBKa-ocuuuiorpad,
MHTEpaKTHUBHAs JOCKa
WJIH DKPaH C Mpo-
EKTOPOM JIJIst
JIEeMOHCTpAIUU Tpa-
(UKOB, 3BYKOBO
reHepaTop, TMHAMHK
HU3KOYaCTOTHBIN Ha
MOJITaBKe, MUKPO(OH,
KaMepTOH Ha
pPE30HATOP HOM
SLIHIKE.

JleMoHcTpauus
«3BYKOBBI€¢ BOJIHBI»:
KOMIIBIOTED, MPH-
cTaBKa-ocuusuiorpad,
MHTEPAaKTUBHAsI IOCKa
WJIM 9KPaH C Mpo-
€KTOPOM JUJIst
JEMOHCTpALIUHU I'pa-
(UKOB, 3BYKOBOI1
reHepaTop, TMHAMUK
HU3KOYaCTOTHBIN Ha




n/a

HaumeHnoBanue pa3fesioB U TeM IIPOrpaMMbl

KomnunuectBo yacoB

‘ DNEeKTPOHHBIE

Bcero

Kontponbusie
paboThI

IIpakTrueckue
paboThI

(mmudpoBsie)
o0Opa3oBaTenbHbIC

pecypchl

Hcnoan3oBanue
000py10BaHUA
Hentpa «Touka
Pocra»

TOUYKA \!pocm

MoJITaBKe, MUKPO(OH,
KaMepTOH Ha
pPE30HATOp HOM
SIIHIKE.

JleMoHcTpanus
«3BYKOBbBI€ BOJIHBI»:
KOMIIBIOTEP, MPHU-
cTaBKa-ocuusiorpad,
WHTEpaKTUBHAs JOCKa
WJTU DKpaH C Mpo-
€KTOPOM ISt
JIEMOHCTpAIIUH Tpa-
(UKOB, 3BYKOBOM
TeHEPATOP, TUHAMUK
HHU3KOYAaCTOTHBIA HA
MOJITaBKe, MUKPOQOH,
KaMepTOH Ha
pE30HATOP HOM
SITIIHAKE.

‘I/ITOFO 10 pa3zeiny

|15 ]

‘Pauen 3.2JIeKTPOMArHUTHOE T0JI¢ ¥ JJIEKTPOMATHUTHBIC BOJIHBI

‘3.1 HSneKTpOMarHHTHoe I10JIE U JIEKTPOMAarHUTHbIE

L6 |

HBHGHI/IOTeKa HOK

HILaTqHK HaIPSDKCHUS, ‘




Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMbl KonunyecTBo yacos ‘ DNEeKTPOHHBIE Hcnoab3oBanue
n/n Beero|| KouTtposbHbie [IpakTruecKue (mdppossie) obopyroBanus
paboThI paboThI o0Opa3oBaTenbHbIC HenTpa «Touka
pecypcesl Pocra»
TOUKA \!pocm
BOJIHBI https://m.edsoo.ru/7f41a4 |\conenous,

a6

IMOCTOSIHHBIH I10-
JIOCOBOM MarHur,
TpyOka [1BX,
KOMIUIEKT IMPOBOJIOB.

JleMmoHcTpauus
«SIBy1eHUE
3JIEKTPOMATHUTHOM
HHAYKIMID): JaTIUK
HaIpsHKEHUS,
COJICHOM I,
MOCTOSIHHBIN MO-
JIOCOBOM MarHur,
TpyOka [IBX,
KOMIUIEKT MPOBOJIOB.
JdemMoncTpauus
«H3mepenne
XapaKTePUCTUK
nepeMeHHOro
TOKa)»:
JBYXKaHaIbHas
MpUCTaBKa-
ocmmtorpad,



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

Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMbl KonunyecTBo yacos DNEeKTPOHHBIE Hcnoab3oBanue
/1 Bcero| KonTtponbnbie [IpakTryecKue (idpossie) obopynoBanus
paGoTHI paGoTHI o0Opa3oBaTenbHbIC enTpa «Touka
pecypcbl Pocra»
TOUKA \!pocm
3BYKOBOM I'€HEpaTop,
Habop MPOBOJIOB.
‘I/ITOFO 0 pazaeny H 6 H
‘Pa3ne.11 4.CBeToBBIC SIBJICHHUS
4.1 |3akoHBbI pacrpocTpaHEHUsI CBETA 6 2 Bbu6mmoteka [JOK
https://m.edsoo.ru/7f41a4
a6
4.2 ||JIuH3BI ¥ ONITHYECKHE TIPHOOPHI 6 3 bubmmnorexka HOK
https://m.edsoo.ru/7f41a4
a6
4.3 |Pa3noxeHue 0enoro cBera B CIEKTP 3 2 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4
a6
‘I/IToro 10 pa3feiny H 15 H
‘Pa:men 5.KBaHTOBBIC SABJICHUSA
5.1 |[McmyckaHue ¥ MOTJIOIIEHUE CBETa aTOMOM 4 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4
ab
5.2 ||CtpoeHune aTOMHOTO sizipa 6 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41ad
ab



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

Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMbl KonunyecTBo yacos ‘ DNEeKTPOHHBIE Hcnoab3oBanue
n/n Bcero|| KouTtposbHbie [IpakTryeckue (mdppossie) obopynosanus
paGoTHI paGoTHI o0Opa3oBaTenbHbIC HenTpa «Touka
pecypcesl Pocra»
TOUKA \!pocm
5.3 ||SlnepHble peakum 7 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4
a6
‘I/ITOFO 0 paszeny H 17 H
‘Pamen 6.I1oBTOpHUTEILHO-0000 AU MOAY.Ib
6.1 |[loBTOpenue u 06001IIEHUE COMEpKAHUS Kypca 9 2 bu6nmorexa LIOK
¢usuku 3a 7-9 kiacce https://m.edsoo.ru/7f41a4
ab
‘I/IToro IO pa3feny H 9 H
(OBLLEE KOJMYECTBO YACOB I10 [IPOTPAMME || 102 || 3 [ 27 [



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

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 7 knacc/ [lepsimkua A.B., O01mecTBoO ¢ orpaHMYeHHOI 0TBETCTBEHHOCTHIO «/[IPODAY; Akimoneproe o0miectBo «M3aarenbeTBo

«IIpocBenieHue

» ®usuka, 8 knacce/ [lepsimkun A.B., O0miecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCThIO «[[PODA»; AxkunonepHoe obmectso «M3aarenbcTBo

«IIpocBenieHne

» dusuka, 9 xknacc/ [epoimkun .M., I'yrhuk E.M., BanoB A.U., [lerpoBa M.A., Akimonepnoe obmectBo «M3natensctBo «IIpocsemnienue»

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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