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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo (u3KMKe Ha YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHs COCTaBJIeHa Ha
OCHOBE TIOJIOXKCHHH M TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS HAa 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON mporpammbl, npencraBieHHbIXx B PI'OC OO0, a Ttakxke ¢ y4eTOM
dbenepasibHON paboueid TporpamMmbl BocmuTaHUs W KOHIENIMM mpenojaBaHus Yy4eOHOTO
npeamera «Puzukay.
Copepxanrie TporpaMmbel 1o (U3MKE HAMpaBleHO Ha (POpPMHpPOBAHHE ECTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIONIMXCSl W OPTraHM3alUI0 M3y4YeHHs (U3UKU Ha JESTETLHOCTHON
ocHoBe. B mporpamme mno ¢u3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTO TWpeIMeTa B
peannzauuu TpeboBanuit ®I'OC OOO K IUIaHUPYEMBIM JMYHOCTHBIM M MeETalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe MEXKIPEJIMETHBIE CBS3M E€CTECTBEHHOHAYYHBIX YYEOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOT'O 001IEro 00pa3oBaHMUs.
[IporpamMma no (u3MKe ycTaHaBIMBAaeT paclpeiesieHue y4eOHOro marepuayia mo rojaam
o0yuyeHus (IO KjaccaMm), MpeajgaraeT MNPUMEPHYIO IOCIEI0BaTEIbHOCTh M3YUYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pPa3BUTUSA MPEIMETHOTO COACpX)aHUs H Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yJaroIIMuXCsl.
[Tporpamma no ¢usuke pazpaboraHa ¢ HEJIbI0 OKa3aHUS METOIMYECKOM MTOMOIIH YUUTEIIO
B CO3JIaHUH paboUeii MPOrpaMMBbl 0 Y4€OHOMY MPEIMETY .
®dwusnKa SBISAETCS CHCTEMOOOPa3yONIUM Il €CTeCTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB U SIBJICHMI, M3yYaeMbIX XUMHEH,
OunoJyoruei, acTpoHOMUe M (hU3MIecKoil reorpaduieii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBISET HaubOoisiee siCHble 00pa3lbl MPUMEHEHUs HAy4YHOTo MeToja
MO3HAHUS, TO €CTh CIIOCcO0a MOTYYeHHS JOCTOBEPHBIX 3HAHUI O MUpE.
OnHa W3 TIaBHBIX 33734 (PU3MYecKoro oOpa3oBaHMs B CTPYKType oOIIero oopa3zoBaHUs
COCTOUT B (DOPMUPOBAHMM €CTECTBEHHOHAYYHOM TIpAaMOTHOCTH W HHTEpeca K Hayke Yy
oOydJaronuxcs.
Wzyuenne ¢usukn Ha 0a30BOM YpOBHE IMPENIOaracT OBJIAICHUE CIIEAYIONINMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLIMMH €CTeCTBEHHOHAYYHYIO IPaMOTHOCTb:
® HAYYHO OOBSCHSATH SIBIICHUS,
® OIICHWBATh M IOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICAOBAHMS,
® UHTEPHPETUPOBATh JaHHBIE U MCIIOJIB30BaTh HAay4HbIE JOKA3aTENbCTBA IS
MOJTYYCHHUS] BBIBOJIOB.
Lenn wm3yueHuss (U3MKUA HA YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUsI ONpPENEICHBI B
Konnernmun npenogaBanus yueOHOTO Tpeamera «Dusnka» B 00pa3oBaTEIbHBIX OpPraHU3AIHIX
Poccuiickoit ®enepanuu, pealu3yroOIIUX OCHOBHBIE 0011€00pa3oBaTelibHbIE IMPOTrPaMMBbl,
yTBep)kAEHHON pernenneM Kommernn MunncrepcTBa npocsemienusi Poccuiickoit denepanuun
(mpotoxou ot 3 nexabpst 2019 r. Ne [TIK4BH).
Henn nzyyenus pU3NKu:
e nnpuoOpeTeHHe HHTEepeca M CTpeMJIeHHs] OOydaroluxcs K HaydHOMY H3yYEHUIO
NPUPOBI, Pa3BUTHE UX MHTEIUIEKTYyabHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABICHUH O HAydHOM MeETOJIeé TMO3HaHuiA H (OPMUPOBAHUE
HCCIIEI0BATENILCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (QopmMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJsibTaTa U3yYeHHs] OCHOB CTPOCHUS
MaTepud U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opmupoBaHuE TPEACTABICHUN O poNu (PU3HUKU AT Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cdepax Oynymed mnpodeccrnoHaIbHOMI
JeSTeIbHOCTH, CBSA3aHHON ¢ (PM3UKOM, MOJrOTOBKA K JalbHEHIIEMY 00y4YEeHHUIO B 3TOM
HarpaBJICHUH.

JlocTmkeHne STUX Leneil mporpammbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOLIETro

o0pa3oBaHMs 00CCIICYNBACTCS PEIICHUEM CIICIYIOINX 3a/1a4:

e [puoOpeTeHue 3HAHUA O JAUCKPETHOM CTPOEHUHM BEILECTBA, O MEXaHHUYECKHUX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHue yMEHUIl ONuChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
MCTIOJIb30BaHUEM TTOTyYEHHBIX 3HAHUIA;

® OCBOGHHME METOJIOB PELICHHUS MNPOCTEHIINX pacu€THBIX 3a7ad C HCHOJIb30BAHUEM
(bu3nIeCKUX MOJIeNel, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHMH HaONOJaTh MPUPOJAHBIE SIBICHUS U  BBINOJHATH  OIBITHI,
nabopaTopHble pabOTHl M DKCIEPHMEHTAIbHBIE HCCIEIOBAHHUS C HCIOJIb30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;

e ocBocHHE TPUEMOB paboOTHl ¢ WHPOpMAIHECH (U3NISCKOTO COJCPIKaHUsS, BKIIIOYAs
MHGOPMALIMI0O O COBPEMEHHBIX JOCTIDKEHUAX (GU3MKHM, aHalu3 U KPUTHYECKOe
OllIeHHMBaHKE UHPOpPMAIUY;

® 3HAKOMCTBO CO cepaMu MPOPECCHOHATHHON NEATETHbHOCTH, CBSI3aHHBIMU C (DU3HKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSAX (PU3HMUECKON HAYKH.

Ha u3yuenmne ¢usuku (6a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO 00Opa3oBaHHs
orBoauTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Heen0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 Kjacce - 102 yaca 3 yaca B HEJIETTIO).

[Ipemmaraemsrii B mporpamme 1o (Gpu3uke nepedeHs J1a00paTOPHBIX paboT U ONBITOB HOCUT
PEKOMEHIATENbHBIA XapakTep, YUYUTENb JAeJacT BHIOOp NMPOBENCHHS JTa0OpPaTOPHBIX paboT U
OIIBITOB C YYETOM UHIUBUAYAIBHBIX OCOOEHHOCTEN 00YYaroIUXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3aJlaHu, IpeAslaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOI'O AK3aMEHa Mo (PU3UKe.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. @u3uka v €€ poJib B MO3HAHUM OKPYKAKILEr0 MUpPA.

®duzuka — Hayka o npupoje. ABneHus npuponbl. GU3NUECKUE SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AJIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BeMUYUHBL. V3Mmepenue ¢usznyeckux BenuduH. Dusnueckue MPUOOPEHI.
[TorpemHocTs U3MepeHuid. MexayHapoiHasi cucTemMa eIMHHUII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKW M3ydalOT TpHUpoAy. EcrecTBeHHOHAy4YHBIN
METOJ TMO3HAaHMA: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBKCHHE THUIIOTE3,
SKCIIEPUMEHT IO TpPOBEpKe TIuUMoTe3, oObsicHeHue Halmogaemoro sBiaeHus. Omnucanue
(hUBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

emoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBICHMUS.

2. @wusudeckue MpUOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHHUI aHAIOTOBBIM U ITU(POBBIM

npudopom.

Jlabopamopusie pabomol u onvimol.

OmnpeneneHne eHbI JeISHUs KT K3MEPUTEITHHOTO TProopa.

N3mepenune paccTosHAN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEa.

Onpenenenne pa3MepoB MajbIX TEN.

N3mepenune temmeparypbl NOpH IOMOIIM >KHAKOCTHOIO TEPMOMETpA M JaTyUKa

TEMIIePaTypBhl.

6. IlpoBenenue wuccienoBaHUs MO MPOBEPKE TUIOTE3bl: AAJBHOCTh MOJNETA IIApUKA,
MyIIEHHOTO0 TOPU30HTAJIBHO, TEM OO0JIbIlIE, YeM OOJIbILIE BHICOTA ITyCKA.
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Pa3nen 2. [lepBoHayaJIibHbIE CBEICHUS O CTPOCHHMH BelIeCTBA.

CrpoeHue BelecTBa: aTOMbl W MOJIEKYJIbL, HUX pa3Mepbl. ONbITHI, J10Ka3bIBAIOLINE
IUCKPETHOE CTPOCHUE BEIIECTBA.

JIBumkenue yactuil BemiecTBa. CBsi3b CKOPOCTH JABMXKEHUS YacTHI[ C TEMIIEpaTypou.
bpoynoBckoe nBmxkenue, auddysus. BzauMopeiicTBue dYacTHIl BEIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI  BEIIECTBA: CTPOCHHME Ta30B, IKUIAKOCTEH UM  TBEPHABIX
(kpucTayuinyeckux) Tela. B3auMOCBsS3b MEXy CBOWCTBAMHM BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX W UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUI
BOJIBI.

emoncmpayuu.

1. HaGmtogenre 6pOyHOBCKOTO JBUKECHHUS.

2. Hab6monenue nuddyzuu.

3. HabGmroxenue siBieHMIA, OOBSICHSIOMUXCS MPUTSHDKEHUEM WU OTTAJKUBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopusie pabomul u onvimol.

1. OrueHka 1uaMeTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHEM (hoTorpadmii).

2. OnpITHI O HAOJIOACHHUIO TEMJIOBOTO PACITUPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISPHOTO MPUTSIKEHUS.



Paznen 3. /IBuskeHune U B3aUMO/IeiicTBUE TeJl.

Mexannueckoe JIBUKEHHE. PaBHOMepHOE W HepaBHOMepHOe JBUkeHHE. (CKOpOCTb.
CpenHsst CKopoCTh IPU HEPABHOMEPHOM JBM)KEHHUU. Pacuér myTH U BpeMEHHU JBUKECHMUSL.

SBnenne wHepuuu. 3aKOH HMHEpIUU. B3anmonpeicTBhe Ten Kak MNpUYMHA W3MEHEHMHS
CKOpPOCTH JBMKEHHsA Ted. Macca kak Mepa MHepTHOCTH Tena. IlnorHocTe BemectBa. CBS3b
TUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B JMHHIIE 00bEMa BEIIeCTBA.

Cunma kak XapakTepucTuka B3auMmozeicTBus Ten. Cuna ynpyrocth M 3akoH ['yka.
N3mepenue cuiibl ¢ NMOMOULIBI0 JUHAMOMETpa. SIBiaeHME TIAroTeHus W cuia TskecTH. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocts. CrnokeHHe cuil, HanpaBiICHHBIX IO
oJHOM npsimoii. PaBHoxelcTBytomas cui. Cuiia TpeHus. TpeHue CKOMbXEHUsI U TPEHHUE MOKOSL.
Tpenue B IpUpoIe U TEXHUKE.

Hemoncmpayuu.

Habunroienne MexaHu4eckoro JBUKEHHS Teja.

N3mepenne ckopocTu NpsIMOJIMHEWHOTO IBUYKEHUS.

HaGmroienue siBjeHUsI HHEPITUH.

Habmtonenue u3MeHeHus! CKOPOCTH MPU B3aUMOJICHCTBHUH Tell.

CpaBHEHHME Macc 10 B3aUMOJIEHCTBUIO TEIL.

CnosxeHue cuJjl, HalpaBJIEHHbIX 10 OAHON PSIMOM.

Jlabopamopusie pabomul u onvimol.

1. Omnpenenenue CKOPOCTH PABHOMEPHOIO JBIKEHHS (IIapUKa B JKUIKOCTH, MOJAEIU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jjajee).

2. OmnpeneneHue cpeiaHel CKOPOCTU CKONBXKEHHsI Opycka WIM IIapuKa M0 HAKJIOHHOMN
IIJIOCKOCTH.
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3. Omnpeznenenue MIOTHOCTH TBEPAOIO TENA.

4. ObIThl, AEMOHCTPUPYIOILIME 3aBUCUMOCTh pacTsKeHHs (nedopMmarivu) NpyKHUHBI OT
MIPUIIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIbKEHHS OT Beca Tejla U
XapakTepa CONPUKACAIOIINXCS] TOBEPXHOCTEN.

Pasnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTEH M Ta30B.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIHUEHUs AaBieHus. JlaBnenue raza. 3aBUCUMOCTh
JABJICHUA Ta3a OT 00bEMa, TemrepaTypsl. [lepenada naBneHus TBEPABIMU TEIAMH, KUIKOCTIMHU
u razamu. 3akoH Ilackans. [THeBMaTnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS >KUIKOCTH OT
ryounbsl.  I'mapoctatnueckuid  mapagokc. CooOmaromuecs cocynbl. ['mapaBnndeckue
MEXaHU3MBI.

Atmocdhepa 3emnm u atmMocdepHoe naBieHue. [IpudmHBI CyIIECTBOBAHUS BO3MIYITHOM
obonoukn 3emmu. OmbiT Toppuuemn. U3mepenue armocdepHoro maBiaeHUs. 3aBHUCHUMOCTH
aTMoc(epHOrOo JaBlieHHUST OT BBICOTHI HaJ ypoBHeM Mops. I[lpubopsl mis u3MepeHus
aTMoc(epHOro JaBICHHUS.

JlelicTBHE KUAKOCTH U Ta3a Ha MOrPYyKEHHOE B HUX TeJ0. BrITankuparomas (apxumen0Ba)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomiasanue.

Hemoncmpayuu.

1. 3aBUCHMOCTbH JJaBJIEHMS raza OT TEMIIEPATYPHI.

2. Ilepenava naBieHUd KUIKOCTHIO U Ta30M.

3. Coobmaromuecst CoCyIbl.

4. T'mppaBnuyeckuii mpecc.



[IposiBnenue nercTBUs aTMOC(HEpHOTO TaBICHHUS.

3aBUCUMOCTb BBITAIKUBAIOLIEH CHIbl OT 00bEMa MOrpyKEHHOM dYacTu Tena M
IINIOTHOCTH KUAKOCTHU.

PaBeHCTBO BBITAIKMBAIONICH CUJIbI BECY BHITECHEHHOM KUAKOCTH.

VYcnoBue TUTaBaHUS TeN: TUIABAaHUE WJIM TIOTPYKEHHUE T B 3aBUCHUMOCTH OT
COOTHOIIIEHHUS INIOTHOCTEN TeIa U KUIKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00b&Ma MOTpyKEHHOM B KHUIKOCTb
4acTH Tena.

Omnpenenenre BbITAJKUBAIOIIEH CHIIBI, JACWCTBYIOLIEM Ha Teno, MOrpyXEHHOE B
AKHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONIECH CHJIbI, JCHCTBYIOIIEH Ha TEIO B
AKHUJIKOCTH, OT Macchl Tela.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHUIIbI, JEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMA MOrpyKEHHON B KHUIKOCTh YaCTH T€la U OT IUIOTHOCTH
AKHUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOAKUM M OINpeAeieHue eé
IPy30I0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanudeckas pabora. MOIIHOCTS.

[IpocTeie MeXxaHU3MBI: pblYar, OJIOK, HAKIOHHAs IUIOCKOCTh. llpaBuio paBHOBecus
prruara. I[lpuMenenue mpaBuia paBHOBeCHs pblyara K ONOKY. «30JI0TO€ MPaBUIIO» MEXaHUKU.
KIIJ mpocTbix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass 3Heprud. KuHeTnueckass W mnoTeHUManbHas dHeprus. lIpeBpaiueHue
OJIHOTO BHJIa MEXAaHUYECKOM dHEPTuu B APYroil. 3aKOH COXpaHEHUs! SHEPIHH B MEXaHHKE.

Hemoncmpayuu.

1.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimul.

1. Omnpenenenue pabOThl CHJIBI TPEHHS MpPU PABHOMEPHOM JBIDKEHHUH Tela II0
TOPU30HTAIEHOM MOBEPXHOCTH.
2. MHccnepgoBanue ycnoBuid paBHOBECHUS phluara.
3. Wamepenune KII/I HaKIOHHON MJIOCKOCTH.
4. W3yueHue 3aK0HA COXPAHEHUS MEXaHUYECKOW SHEPTHUH.
8 KJIACC

Pa3znen 6. TenjioBble IBJICHUS.

OcCHOBHBIE MOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MoJekyd. OIBIThl, MOATBEPXKIAIONINE OCHOBHBIE TOJOKEHUS
MOJICKYJISIPHOKUHETUIECKOM TEOPHUH.

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ira30B, KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE TMOJIOKCHHI
MOJICKYJISIPHO-KUHETHYECKOH Teopuu. CMaduMBaHWE W KAMWUIAPHBIC SIBICHUSA. 1eIIOBOE
paciIupeHne U CokaTHe.



Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTHIO TEIUIOBOIO JIBMXKEHHSI YacTHIIL.
Buytpennsis sueprus. CrnocoObl H3MEHEHHs BHYTpPEHHEH OSHEpPruu: Teruionepeaadya u
coBepIlieHre padboThl. BUBI TeTUIONepe1aun: TETUIONPOBOHOCTh, KOHBEKITHS, H3IYICHHUE.

KomuuectBo Termorel. YaenpHasd TEIUIOEMKOCTH BeEIECTBA. T€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. [lnmaBineHme W oTBepIeBaHHE KPUCTAILUTMYECKHUX
BEIIECTB. YAenpHas TerwioTa miaBieHus. [lapooOpasoBanne u koHAeHcauwms. cmapenwue.
Kunenue. YnenbHas TemnoTa mapooOpa3oBaHHs. 3aBUCHMOCTh TEMIIEPATypbl KUIEHHUS OT
aTMOC(EepHOTO AaBICHHUS.

Bnaxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IeIbHas TETIOTa CrOpaHusl.

[Tpunuuner pabotsl TemnoBelx aAurarenet KIIJ[ rtemmoBoro nsurarens. Temsossie
JBUTATENH U 3aIIUTA OKPYKAOLIEH Cpeibl.

3aKOH COXpaHEHHMS U PEBPAICHHS YHEPTUH B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysumn.

HaGmroienue sSiBiIeHM cMaYlBaHUS M KaMWUTSIPHBIX SIBICHUIA.

HaGmronenue TenmioBoro pacuimpeHus Tel.

M3meHeHue naBlieHuUs Ta3a Py U3MEHEHUHN 00bEMA U HAarPEeBAHUU I OXJIAXKICHHH.
[IpaBuna nu3mMepeHus TeMreparypsl.

Bunael Temionepenayn.
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OxnaxkeHue Ipy COBEpIICHUH PabOTHI.

9. HarpeBanue rnpu coBepIIeHUN padOThl BHEIIHUMU CUIIAMHU.

10. CpaBHEHME TEIIOEMKOCTEN pa3IUYHbIX BELIECTB.

11. HabmroneHue KUMEeHHs.

12. HabnroaeHue nocTossHCTBA TEMIEPATyphl MPH IIABICHUH.

13. Mogenu TemI0BBIX ABUraTENIEH.

Jlabopamopuwvie padbomot u onvimol.

OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOW COMM WIIM caxapa.

OnpIThI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIMPEHUS Fa30B, KUIKOCTEH U TBEPIBIX TEll.
Onpenenenue 1aBiaeHus Bo3AyXa B OalsioHe MITPULIA.

OnbITH, JAEMOHCTPHUPYIOLINE 3aBUCHMOCTH JIaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUS.

ANl e

6. IlpoBepka THMOTE3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJNOMKA KUJKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMIIEPATYPHI.

7. HaOmronenue u3MEHEHHs] BHYTpEHHEH SHEpruM Tejla B pe3yibTare TeIvlonepenadu u
pabOoThI BHELITHUX CHIL.

8. HccnenoBaHue sBJIEHUS TEMJI000MEHa MPH CMEIINBAHUM XOJIOAHON U ropsiueil BObI.

9. OmnpeneneHue KOJUYECTBA TEIJIOTHI, IOJYYEHHOIO BOAOH NpU TEINIOOOMEHE ¢
HarpeThiM METAJNINYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca HCHapeHus.

12. Onpenenenne OTHOCUTEILHOM BIIAXKHOCTH BO3TyXa.

13. Omnpenenenne yaenbHON TEIJIOTHI IUIABICHUS JIbJIA.



Pasnea 7. diiekTpuyeckne M MATHUTHBIE SIBJICHHS.

Onektpusarus Tel. [[Ba poma snekTpuyeckux 3apsaoB. B3auMopeicTBHe 3apsKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TeJI OT BEIMYMHBI
3apsJI0B U PACCTOSTHUSI MEX]TY TEIaMH).

Onektpuyeckoe mnoje. Hanpsok€HHOCT diekTpudeckoro mouist. [IpuHIun cyneprno3uiun
ANEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurtenun snekTpuueckux 3apsaoB. DJIEMEHTAPHBIN 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOAHUKY U AUAIIEKTPUKHU. 3aKOH COXPAHEHHUSI IIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKUM TOK. YCIOBUSA CYIIECTBOBAHHUS JJIEKTPUUYECKOro TOKa. HWcTouHMKH
MOCTOSIHHOTO TOKa. JIeWCTBHS SJIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKUJIKOCTSIX U ra3ax.

OnekTpuyeckas unenb. Cuina Toka. JnekTpuueckoe HamnpsbkeHue. ConpoTUBICHHE
MPOBOJHUKA. YJETbHOE CONPOTUBICHUE BemlecTBa. 3akoH Owma JuIsi ydacTKa IEMH.
[TocnenoBarenbHOE U NapaIENIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaGota 1 MOUTHOCTH 3JEKTpUUYECKOTO ToKa. 3akoH J[xoyns—JleHma. Dnekrpudyeckue nenu
Y TIOTPeOUTENH ICKTPUUYECKOM dHEepruu B ObITY. KOpoTkoe 3aMbIKaHueE.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE TMOJe€.
MarnuTHOe 1moje 3eMIId U ero 3HaueHue [ ku3HU Ha 3emute. OnbIT OpcTeaa. MaruutHoe mose
ANEKTPUUECKOro ToKa. [[puMeHeHne 3JIEKTPOMarHuToB B TeXHUKE. J[€CTBHE MAarHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IOCTOSHHOIO TokKa. lcnosnb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCTIOPTE.

Oneitel  @apanes. SBineHue 3yeKTpoMarHUTHOM  uHAykuumu. llpaBuno  Jlenuna.
Onextporenepatop. CnocoObl TOMy4YeHUS DIEKTPUYECKOW HHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa pojia 2JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSyKEHHBIX TEJl.
Y CTpolCTBO U IEUCTBUE AIEKTPOCKOTA.
DneKkTpocTaTH4ecKas NHIyKIHs.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKYM U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOTO TOJIA.
NcTouHnKY MOCTOSITHHOTO TOKa.

9. JlelicTBUS AIIEKTPUUECKOTO TOKA.

10. DnekTpuyecKkuil TOK B KUJKOCTH.

11. I'a30BBIit pa3ps.

12. I3MepeHue cuibl TOKa aMIIEPMETPOM.

PNk L=

13. 3mepeHue 3JeKTPUYECKOTrO HAMPSKEHUS BOJIbTMETPOM.

14. PeocTtaT u Mara3uH CONPOTUBJICHUM.

15. B3aumopeiicTBuE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTH pa3/iesICHUs MOIOCOB MarHUTa.
17. MoaenupoBaHre MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.

18. OmbIT Opcrena.

19. MarauTHoe noJie ToKa. DJIEeKTPOMarHuT.

20. /leiicTBHE MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

21. DneKkTpoaBUraTeNlb MOCTOSTHHOTO TOKA.



22.
23.
24.
25.

HccnenoBanue sIBIEHUS 2JIEKTPOMATHUTHONW MHAYKIIHH.

OmnsiTel Papanes.

3aBUCHUMOCTH HaITpaBJICHUA MHAYKIIMOHHOI'O TOKa OT YCJIOBI/Iﬁ €I'0 BOBHUKHOBCHUA.
OneKTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuwvie padbomot u onvimol.

1. OmnbITHI 110 HAOTIOACHUIO SICKTPU3ALMH TET UHIYKIIMEH U IPU COMPUKOCHOBEHHH.

2. MHccnenoBaHue AeMCTBUS IEKTPUUECKOrO MOJIS HA TPOBOJHUKH U TUAJIEKTPUKH.

3. CoOopka u mpoBepka pabOThI ANMEKTPUIECKON 1IEMTH TOCTOSTHHOTO TOKA.

4. W3mepeHue v peryJupoBaHUE CUIIbI TOKA.

5. H3MepeHue u peryaupoBaHUe HANIPSKEHHUS.

6. HccnenoBaHue 3aBUCHMOCTH CHJIbI TOKA, HIYIIETO YepE3 PE3UCTOP, OT CONPOTUBICHUS
pe3ucTopa 1 HANpsHKEHUs Ha pE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTh  DJIEKTPHUUYECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJI0IIA 1 ONEPEYHOTO CEYEHUS U MaTepHaa.

8. IlpoBepka mpaBmiia CIOXKEHUS HANpPsHKEHUH OPU MOCIEAOBATEIBHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuiia Jijisi CUIIbI TOKA IPU MapaiieIbHOM COSAMHEHUU PE3UCTOPOB.

10. Ompenenenue pabOTHI ITEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. Onpenenenne MOLHOCTHU AJIEKTPUUECKOTO TOKA, BBIJEIIEMON Ha PE3UCTOPE.

12. UccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, MAYILETO YEPE3 JIAMIIOYKY, OT HAMpPsHKEHUS
Ha HE.

13. Onpenenenune KII/I narpeBarens.

14. NUccnenoBaHre MarHUTHOTO B3aUMOJECHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yueHne MAarHUTHOTO TIOJS TOCTOSHHBIX MArHUTOB MpPH WX OOBEAMHEHHH U
pa3aeNeHnn.

16. ViccnenoBanue AeMCTBUS 3EKTPUUECKOTO TOKa HA MarHUTHYIO CTPEJIKY.

17. OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJTBI B3aUMOJICHCTBHS KaTYIIKUA C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIPaBJIEHNs TOKA B KaTYIIIKE.

18. 3y4yeHue neicTBUA MAarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM.

19. KonctpyupoBaHue U u3y4eHrue paboThl JIEKTPOIBUTATEIIS.

20. U3mepenue KIIJI anexTpoaBUraTeIbHOM YCTaHOBKH.

21. OnbITEl MO HCCIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW HHAYKIIMHU: HCCIEIOBaHUE
W3MEHEHUM 3HAYEHUS U HaIlPaBJIEHUSI MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zngen 8. Mexannueckue siBJIeHHUS.

Mexannueckoe aBuxeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOro JBWKEHUs. PaBHOMepHOe mpsMonuHEiHOe [BHkeHue. HepaBHoMmepHOe
NpsIMOJIMHEHOe JBHKeHHe. CpelHssi U MIHOBEHHasi CKOpPOCTh Tella MPU HEPaBHOMEPHOM
JBUKCHUM.

Yckopenue. PaBHoyckopeHHOE mpsiMosinHelHOe aBrkeHne. CBoOomHOe nmageHne. OnbIThl

Tamunes.

PaBHOMepHOE aBMkeHHE MO OKpYKHOCTH. [lepuon u yactora obOpareHus. JIuneinas u
YIJIOBast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.



IlepBbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpunnun
CYNEPIIO3HUIINH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHMsI CKOJBXEHUS, CUJa TPEHUS
MTOKOS1, APYTHE BUABI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO MaIeHHS.
JBuwxenune tiaHetr Bokpyr Comnnua. IlepBas kocmuueckass ckopocts. HeBecoMmocTs u
Meperpy3Ku.

PaBHOBecue MaTepuanbHON TOUkH. AOCOMOTHO TBEPOE Teno. PaBHOBecue TBEpOTO TEna
C 3aKpEIUIEHHON OChIO BpalleHus. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynee Tena. VI3meHneHnne ummyibca. VMmynabc cuibl. 3aKOH COXpaHEHUS] HMMITYJIbCA.
PeaktnBHOE NBHXKEHUE.

Mexanuveckas paboTa U MOITHOCTh. PaboTa cuil TsDKeCTH, YNpyrocTd, TpeHus. CBs3b
sHepruu U paboThl. [loTeHuManpHas SHEprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[ToTenuumanbHas 3Heprus cxxaroil npyxxunbl. Kunertnueckas sneprusi. Teopema 0 KHHETHUECKOM
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HabmrogeHre MeXaHHUECKOTO ABMKECHHUS TeJIa OTHOCUTENLHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE MyTeH U TPAEKTOPUM IBUKEHHSI OJHOIO M TOTO K€ Tela OTHOCUTEIbHO
pPAa3HBIX TEJI OTCUETA.

N3mepenne cKkopoCcTH U yCKOPEHHUSI MPSIMOJINHENHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHHUS.

Habmroienue 1BM>KEHUS Tela 1Mo OKPY>KHOCTH.

Habmoienne MexaHn4ecKuX sIBICHUH, IPOUCXOASIINX B cucTeMe oTcuéTa « Tenexkar»

S kW

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MacChl Tea U AEUCTBYIOLIEH HA HETO CUJIBI.

8. HalGmroneHue paBeHCTBa CUJI IPU B3aUMOIEHCTBUU TEll.

9. V3meHeHue Beca Tena MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaua ummnysibca Ipu B3aUMOJICUCTBUHU TEJL.

11. IlpeoOpa3zoBaHus 3HEPTUU MTPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHue UMIyJbCa MpU HEYNIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aUMOCHCTBHUH.

14. HabmoieHne peakTUBHOTO JABMKEHHUS.

15. CoxpaHeHrne MeXaHMYECKOW YHEPTUU NMPU CBOOOTHOM MAJCHUH.

16. CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU JBMKEHUH Tea MO/ JEHCTBUEM MPYKUHBL.

Jlabopamopusie pabomul u onvimol.

1. KoncTpyupoBaHue TpakTa JJjisi pa3rOHa M JaJdbHEWIIEr0 PaBHOMEPHOTO IBHXKCHUS
[IapuKa WIH TEIEKKH.

2. OmpeneneHue CpeqHEl CKOPOCTH CKONBKEHHs OpycKa WIM ABWKCHHS IIapUKa I10
HAKJIOHHOM MJIOCKOCTH.

3. OmpezneneHue yCKOpPEHHs Tella IPU PABHOYCKOPEHHOM JBM)KEHMHM IO HAKJIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM JIBUJKEHUU 0€3
Ha4aJIbHOW CKOPOCTH.

5. TlpoBepka THMNOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBW)KCHUH O€3 HadaIbHOMN
CKOPOCTH TYTH OTHOCATCA Kak pAd HEYETHBIX YHCET, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHU OJJUHAKOBBI.
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10.

11.

HccnenoBanre 3aBUCUMOCTH CHIJIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJILHOTO
JaBJICHUSI.

Onpenenenne ko3 duitnerTa TpeHus CKOIbXKCHHUS.

Omnpenenenne kECTKOCTU MPYKHUHBI.

Omnpenenenue paboThl CUIBl TPEHUS TMPUH PABHOMEPHOM JBM)KCHUM Tella 110
TOPU30HTAILHON MMOBEPXHOCTH.

Ompenenenne pabOTHl CHIBI YIPYTrOCTH NpPU TOABEME Tpy3a C HCIOIB30BAHUEM
HCIIOABMKHOI'O U ITIOABUKHOI'O OJIOKOB.

W3ydeHue 3aKoHa COXpaHEHUS SHEPTUH.

Paznea 9. Mexannueckue Kosie0aHusi M BOJHBI.

KonebartenpHoe nBrkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHW: TEpUOM, 4YacToTa,
aMIUIMTy1a. MareMaTndeckuil W TPYKHHHBIM MasTHUKA. [IpeBpamieHue »sHeprum mnpu
K0J1e0aTEeIbHOM JIBHKEHUU.

3aryxaromue xonebanus. BeiHyXaeHHble KoneOanus. Pesonanc. MexaHuueckrue BOJHBI.
CaoiicTBa MexaHUUYeCKHX BOJIH. [Ipo/ionbHBIE U MONIEpevHble BOJIHBIL. J[JTMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MeXxaHnueCcKUe BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3ByK. ['(poMKOCTb 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. H(dpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

1. HaGnrogenue xoneGaHMii T MO JASHCTBUEM CHUITBI TSDKECTH U CHUJIBI YIIPYTOCTH.

2. Habmonenue konebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HabmioneHue BbIHYKACHHBIX KoJeOaHUM 1 pe3oHaHca.

4. PacmpocTpaHeHHe NPOIOJIBHBIX U NOMEPEYHbIX BOJIH (HA MOAECIH).

5. HabmioneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

6. AKyCTHYECKUH pE30HaHC.

Jlabopamopuwvie padbomot u onvimol.

1. Omnpenenenune 4acTOTHl M MEpUOJIA KOJIEOaHUM MaTeMaTHYECKOI0 MasTHUKA.

2. OrmpeneneHue 4acTOThI U IEpHOa KOJIeOaHUH IPYKUHHOT'O MasiTHUKA.

3. MHccnenoBanue 3aBUCHUMOCTH INE€pHOAA KojieOaHMH MMOJBEUIEHHOTO K HUTHU Ipy3a OT
JUTUHBI HUTH.

4. WccnenoBaHue 3aBUCHMOCTH IE€pHOja KoJeOaHUM MPYKMHHOI'O MasTHUKA OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWN Tpy3a, MOABEIICHHOIO K HHUTH, OT
Macchl Ipy3a.

6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IE€pHOJia KOJEOAaHUW MpPY>KMHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yCKOpeHUs: CBOOOIHOIO MaJJeHHUS.

Pasnea 10. D1eKTpOMarHuTHOE 110JIe M 3JICKTPOMATHUTHBIEC BOJIHBI.
DNEeKTPOMarHuTHOE MoJje. DIEeKTPOMAarHUTHbIE BOJIHBIL. (CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. [IIkaya 351eKTpOMarHuTHBIX BOJH. ICNIO/Ib30BaHUE 3TIEKTPOMArHUTHBIX BOJIH ISl COTOBOM

CBA3U.

DnekTpomMarauTHas npupoaa ceeta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BomnHOBEIE cBOIICTBA CBETA.



Jlabopamopusie pabomul u onvimol.
1. HW3ydeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3zgen 11. CBeToBLI€ SIBJIEHUS.
JlyueBass mozpens cBera. VMcrtounuku cera. [IpsMonuHelHOE pacnpOoCTpaHEHHUE CBETa.
3armenus Connia u JIynel. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpaskeHuUs CBETa.
[Ipenomiienue cBeta. 3akoH MpejoMieHus cBeta. [lodHOe BHYTpEeHHEEe OTpaKeHHE CBETA.
Hcnonp30BaHne MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOIAX.
Jlunza. Xox nyuedr B nmH3ze. Onrtuyeckas cucrema (oTtoanmnapara, MUKPOCKONA U
Teneckomna. ['a3 kak onTudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTbD.
Pasnoxenne 6enoro csera B ciektp. OnbiTel HptoToHA. Cli0’k€HNE CIEKTPaIbHBIX IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonuHeHOE pacpocTpaHEeHNEe CBETA.
OTtpaxeHue cBera.
[Tonyyenue n300paXKeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBeTa.
OnruuecKnii CBETOBOI.
Xox myuelt B coOOMparolel JINH3E.
XoJ ny4dei B paccerBarollen JIUH3E.
[Toydyenue n300paxeHuii ¢ TOMOILBIO JIUH3.
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9. Tlpunnun nevictBus oToanmapara, MUKPOCKOIA U TEJIECKOTA.

10. Mogens riaza.

11. Pa3noxeHue 0enoro cBeTa B CIIEKTP.

12. Tlonyuenue Genoro cBeTa Mpy CIOKESHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOIO JIyda OT YIJIa MMaJICHHUS.
2. H3ydeHue xapaKTEepHUCTUK U300paKEHUS MPEIMETa B IIJIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCMMOCTH YTJIa TIPEJIOMJICHUSI CBETOBOTO JIyda OT yTJia MaJCHHs Ha
TPaHUIE «BO3yX—CTEKIIO.

[Tomydenue nzo0pakeHuii ¢ TOMOIIBIO COOMpPAIOIIEH TUH3HI.

Omnpenenenne (HOKyCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMnBITHI 110 Pa30KEHUIO OEJIOT0 CBETA B CIIEKTP.
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OmnbITEl O BOCHPHUSTHIO IIBETA IPEIMETOB IPU HUX HAOMIOJCHWU Yepe3 IIBETOBBIC
GUIBTPHL.

Pasznen 12. KBanToBbl€e SIBJIEHU.

Omnsitel Pesepdopna u nmnanerapuas moaens atoma. Mozens atoma bopa. Mcnyckanue u
MOTJIONICHHE CBeTa aToMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a, Oera- m ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas wmoxens aromHoro siapa. M3orombl. PanuoaktuBHbie mnpeBpamieHus. llepuon
noytypacmnajia aTOMHBIX sIJIEp.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHSI 3apsiIOBOIO U MacCOBOTO YUCEN. DHEPTrusi CBS3U
aTOMHBIX syep. CBs3b Macchl M dHEpruu. Peaknmm cuHTe3a W neneHust sjgep. McrouHukm
sHeprun CoJIHIA U 3BE3NL.

SnepHas sHepretuka. JleicTBUS paMOaKTUBHBIX U3TyUYEHUI HA KUBBIE OPraHU3MBI.



Hemoncmpayuu.

CrieKTphl U3ITy4€HUs U MOTJIOIEHUS.

CrieKTphl pa3MyYHBIX T'a30B.

CnekTtp Bozopoa.

Habumonienue TpekoB B kamepe Bunbcona.

PaGota cuérunka MOHU3UPYIOMINX U3TYUSHHH.

Perucrpanus usinydeHus NpupoOaHBIX MUHEPAJIOB U MIPOJYKTOB.

ﬂaéopamopuble padomul u onvimol.

1. HalmoneHue CITONIHBIX U JIMHEHYATBIX CHEKTPOB M3ITyUeHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE JHEPIMM YacTHUILBI 10 TOPMO3HOMY HyTH (IO
¢dororpadusm).

3. H3mepeHue pagnoakTUBHOTO (hoHa.

R

IHoBTOPUTEIHbHO-0000IAK0 NI MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYJh MpEeAHA3HAueH I CHUCTEeMaTH3aluu U
000011IeHUs IPEAMETHOTO COJIEPKAHUS U OTIBITA AESTEILHOCTH, IPUOOPETEHHOTO NP U3YUECHUHU
BCEro Kypca (hpU3MKH, a TakKe JUId MOJTOTOBKH K OCHOBHOMY I'OCYIapCTBEHHOMY JK3aMEHY IO
¢buzuke 115 00yJarONUMXCsl, BRIOPABIINX STOT YUEOHBIN TpEIMET.

[Ipy wu3ydyeHMHM JAHHOTO MOJYJS pEAIn3ylOTCd M CHCTEMAaTU3UPYIOTCS  BUIBI
NesTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBaeTcsi JOCTIKEHHE NPEIMETHBIX H
METanpeIMETHBIX IJIaHUPYEMbIX PE3yJIbTaTOB 00y4deHHs, (POpMUPYETCsS €CTECTBEHHOHAYy4YHas
IPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAaHUS SBICHUN TPUPOIbI U TEXHHKH,
OBIIAJICHHUE YMEHUSIMU OOBICHATh (PU3NYECKUE SBICHUS, MPUMEHSS TOJy4YCHHbIE 3HAHUS,
pelark 3aa4ui, B TOM YUCJIE KAYECTBEHHbBIE M OKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIHATBHO NEATEIBHOCTHBIM XapaKTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4TO 00yYaroluecs BBIMOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIpeaIaraercs:

Ha OCHOBE ITOJIyYE€HHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpY’Karolel NpupoAe U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBAHUS (PU3NYECKUX SIBJICHUN, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUYEHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI HauOoliee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, MPaKTUYECKOrO HCIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB DSHEPIUUM HAa OCHOBE
3aKOHA IIPEBPALICHUS U COXPAHEHMSI BCEX N3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

N3yyenne ¢u3nku Ha YpOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHMs HaIpaBICHO Ha
JNOCTUKEHHUE TMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTATOB.
B pesynpraTte wu3ydeHus (GU3NKM Ha YPOBHE OCHOBHOTO OO0IIEero oOpa3oBaHUS Yy
oOyuatoierocst 0yayT copMUPOBaHBI CIEAYIONIUE TNYHOCTHBIC PE3yIbTaThl B HACTH:
1) naTpUOTHYECKOTr0 BOCIIMTAHUS:
— TIPOSIBJICHUE UHTEpPECa K UCTOPHUU M COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (pr3nyeckoi
HAYKWU;
— IIEHHOCTHOE OTHOIICHHUE K JIOCTIKECHUSAM POCCUNCKUX YIEHBIX-(DH3UKOB;
2) rpaIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:
— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJIECHUH OOLIECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JIeM, CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JIOCTIKCHUN (DU3UKH,
— OCO3HaHHE BaXXHOCTU MOPAIbHO-ITUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
3) acTeTHYECKOI0 BOCIIUTAHMSI:
— BOCIIPUATHE ICTCTHYSCKUX KAdeCTB (PU3UUECKON HAyKH: €€ TapMOHHUYHOTO ITOCTPOCHHSI,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) 1eHHOCTH HAYYHOI'0 O3HAHUS:
— OCO3HAaHHE IEHHOCTH (U3UYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHA, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,
— pa3BUTHUE HAYYHOH JIFOO03HATEIBHOCTH, UHTEPECa K UCCIEeI0BATEIbCKON ACSITETbHOCTH;
5) popmupoBaHusi KyJbTYPbl 310POBbsl 1 YMOIMOHAILHOI0 0JIATOMOTYYHs:
— OCO3HAaHME IIEHHOCTH 0€e30macHOro obpa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTU IMpaBWil OE€30MacHOrO IOBEJEHUS Ha TPaHCIOpPTE, HAa JOporax, ¢
ANEKTPUICCKUM H TEITIOBBIM 000PYOBAHUEM B JIOMAITHUX YCIIOBHSIX;
— chopMHupOBaHHOCTH HaBbIKa pedIieKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4ejioBeKa;
6) TPy10BOr0 BOCIMTAHMSA:
— aKTHBHOE Y4YacTHE B PEIICHUU NMPAKTHUYECKHUX 3aj7ad (B paMKaxX CEMbH, 00pa30BaTeIbHON
OpraHM3alliy, TropoJa, Kpas) TEXHOJOTMYEeCKOW U COLMAJbHOW HAMpaBIIEHHOCTH,
TPEOYIOIMMX B TOM YUCIIe U GU3UUECKUX 3HAHUH;
— WHTEPEeC K MPAKTHISCKOMY M3YUSHHUIO IPOGECCHil, CBSI3aHHBIX ¢ (DU3UKOIA;
7) IK0JI0THYeCKOr0 BOCTIMTAHUS:
— OpHEHTalusi Ha MpUMEHEHHE (QU3NYECKMX 3HAHWM [Js peleHus 3agad B o0jacTu
OKpY Karollel cpenbl, MIIAaHUPOBAHUS MOCTYMKOB W OIIEHKH MX BO3MOXKHBIX IMOCIEICTBUN
JUISL OKPY>KAIOIIEe Cpenbl;
— OCO3HaHHUE TI00aTBHOr0 XapaKTepa KOJOTHIECKUX MPOOIeM U MyTel UX pelieHus;
8) ajanTannu K M3MEHSIIOIIUMCSH YCJIOBUAM COIMAJIBHON U NPUPOIHON Cpeabl:
— TOTPEeOHOCTh BO B3aWMOJICHCTBUU TIPH BBINIOJIHEHUW WCCICAOBAHUNA W TPOEKTOB
(hu3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM APYTHUX;
— TIOBBINIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO JeSATSIILHOCTD;,
— MOTpeOHOCTh, B (POPMHMPOBAHMM HOBBIX 3HAHWMM, B TOM 4HcIe (OPMYJIUPOBATH HUIEH,
MOHATHUSA, TUIIOTE3bI 0 PUBNIECKUX 0OBEKTAX U SIBICHUSX;
— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 0071aCTH (PU3HKH;



— INTAaHUPOBAHHUEC CBOCTO PAa3BUTH: B HpI/IO6peTeHI/II/I HOBBIX (I)I/ISI/I‘ICCKI/IX 3HaHPII>i;

— CTPEMIJICHHUC aHAJIM3UPOBATHL U BBIABJISITE B3AUMOCBA3U IIPUPOIBI, O6IJ_IGCTBa 1 3KOHOMHKHU,
B TOM 4YHMCJIC C UCIIOJIb30BaAHHUECM (I)I/I?)I/I‘ICCKI/IX 3HaHHﬁ;

— OIIEHKa CBOMX JICUCTBHHA C Y4YETOM BJIMSHUS Ha OKPYKAIOUIYIO CpPEdy, BO3MOXKHBIX
[JI00AIBHBIX TOCIEACTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrate ocCBO€HMA MporpaMMbl MO (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro
obOpazoBanust y oOyuatomierocss OyayT cGOpMHpPOBAaHBI MeTaNpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOI[ME T[103HABaTEJIbHbIC YHHBEpCaJbHble Yy4yeOHble JEWCTBUS, KOMMYHUKAaTHUBHbBIE
YHHUBEpCaJbHbIE Y4eOHbIC ICHCTBHSI, PETYIISITUBHBIC YHUBEPCATIbHBIC YUeOHBIE ICHCTBUA.

Ilo3HaBaTebHBIE YHUBEPCAJIbHLIC yqeﬁm,le JelcTBUA

Ba3oBble JJornueckue neiicTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIICCTBCHHBIE MIPU3HAKN 0OBEKTOB (SBICHUH );
YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIUN, OCHOBAHUS ISl 0000IIEeHUs
U CPaBHCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH W MIPOTHUBOPEUHS B PaCCMATPUBACMBIX (aKTaxX, JaHHBIX U
HaOJFOICHUSX, OTHOCSIIMXCS K (PU3HUUECKUM SIBIICHHSIM;

BBISBJISTh TPUYUHHO-CIICICTBEHHBIC CBSI3W TPH HM3yYeHUW (DU3MUECKHUX SBICHUH U
MPOIIECCOB, JIeNaTh BBIBOABI C KCIIOJB30BAHUEM JEAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJTFOUCeHUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBSI3SX (PH3UUECKIX BEIHUNH;
CaMOCTOSITENIbHO BBIOMpPATh CMOCOO pemieHus y4eOHOW (u3uyeckod 3amauu
(cpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHHUs, BBHIOOpP Hamboiee MOIXOMISIIETO C
y4€TOM CaMOCTOSTEIBHO BbIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTeabCKue AeiicTBHSL:

HCIIOJIb30BATh BOIPOCHI KaK UCCIIEN0BATENBCKUI HHCTPYMEHT II03HAHUS;

MPOBOJUTH II0 CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY  OIIBIT, HECJIOKHBII
(bU3HYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBICHUS;
OILICHMBATh HAa MPUMEHHMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, MOTYYCHHYIO B XOJI€
WCCJICIOBAHUS UJT SKCIIEPUMEHTA;

CaMoCTOSTeNbHO  (OopMyTHpOBaTh OOOOIIEHWST ¥  BBIBOABI 1O  pe3yJbTaTam
MPOBEAEHHOTO HAOJIOICHUSI, ONIBITA, UCCIIEIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEIIee pa3BuTHEe (PU3MUECKUX MPOIECCOB, a TAKKE
BBIIBUTATh TPETIONOKEHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX W KOHTEKCTAX.

Pab6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHBIE METOJbI, WHCTPYMEHTBI M 3alpoChl MPH TIOUCKE M OTOOpE
MH(POPMALIUU WU TAHHBIX C YYETOM MPEUIOKEHHON yueOHOW (PU3NYECKO 3a1auH;
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO PA3ITAIHBIX
BUJIOB ¥ JOPM IIPEIICTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIIBHYIO (OpMY TpeICTaBiICHHS WHGOPMAIUU |
WLTIOCTPUPOBATh pEIIaeMble 3aJIa4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH, HHOM
rpaduKoi U ©X KOMOMHALIMSIMHU.



KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

B XO0J€ OOCYXIEHHsS Y4eOHOro MmaTepHayia, pe3yibTaToB JIAOOPAaTOPHBIX pPaboOT U
MPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbI U BHICKA3bIBaTh UJICH,
HaIleJICHHBIC Ha PEIICHUE 3a1a9H U MOJIep)KaHne 0JIaroKenaTeIbHOCTH OOIICHHUS,
COMOCTABIIATb CBOM CYXJIEHUS C CYXICHUSMHU JPYyTUX YYACTHUKOB JHUAiora,
OOHaApyKUBaTh PA3TUIHE U CXOICTBO TIO3HIIHIA,

BBIPAXXATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

myOJMYHO  TPENCTaBISATh  PE3yJIbTaThl  BBIMOJHEHHOTO  (U3MYECKOTO  OTbITa
(PKCTIeprUMEeHTa, UCCIICIOBAHUS, TTPOCKTA);

MOHUMATh W WCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYabHOW pabOTHI
IIPU PELICHUN KOHKPETHON (U3NYECKOM MPoOIeMBbl;

MPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JTOCTIDKCHHIO: PACIIPEICIIATh POJIH, 00CYX AaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOM
paboThI, 000011aTH MHCHHSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PabOTHI, JOCTUTAs Ka4eCTBEHHOTO pE3yJibTaTa MO CBOEMY
HaIMpaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C IPYTUMHU WiICHAMU KOMaH/IbI;
OIICHMBATh KAa4eCTBO CBOEro BKJIaJa B OOMIMI MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSTENIbHO C(HOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

PeryisiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUSA

CaMoopraHmaunﬂ:

BBISIBJISITH NIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIMSAX, TPEOYIOMNX JUIs PELICHUS
(bu3nUecKux 3HAHUH;

OPHEHTHPOBATHCS B PA3NUYHBIX TOAXOAAX NPUHATHS pPEHICHUH (MHIUBHIyalIbHOE,
NPUHATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUI IPyNIoii);

CaMOCTOSITENIFHO COCTABIISITh AJITOPUTM peIIeHHs (U3MYECKON 3agadd WIM IUIaHa
UCCIICIOBAaHMUSI C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh NpearaeMple BAPHAHTHI PEILICHUIA;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTE/IJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeJularaTh IJ1aH €€ H3MEHEHHUS;

OOBSICHATh NPUYMHBI JIOCTHKEHUS (HEJOCTM)KEHUS) pe3yJbTaToB JAEATebHOCTH,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTbh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YMCJE B XOJ BHIIOJHEHUS (PU3MUECKOTO
UCCIICZIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HW3MEHUBIIUXCS
CUTYyallUi, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATA LIENH U YCIOBUIM;

CTaBUTH ce0s1 HA MECTO JIPYroro 4yeyioBeKa B XOJI€ CIopa MM AUCKYCCHH Ha HAYYHYIO
TeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HABaTh CBOE MpaBO Ha OIIMOKY NpU peHIeHuH (PU3MYECKUX 3a7ady WIH B
YTBEPKIACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ IPaBo JIPYroro.

MNPEAMETHBIE PE3YJBbTATDBI



K xoniy oOyueHust B 7 Kjacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHA:

UCMOJb30BaTh TMOHATHA: (HU3MUECKHE M XUMHUECKHE SIBJICHUS, HaOIIOJCHHE,
OKCIIEPUMEHT, MOJEIb, TUIOTe3a, SAMHULBI (PU3MYECKHX BEIWYHH, aTOM, MOJIEKYIIa,
arperaTHbI€ COCTOSIHUS BemlecTBa (TBEPIOE, KUIKOE, ra3000pa3HoOe), MEXaHUYECKOe
IBIKEHHE  (PaBHOMEpPHOE,  HEpaBHOMEPHOE,  MpPSIMOJMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYOIIAs cwia, nedopManus (ynpyras, IUIacTHUECKasl), HEBECOMOCTb,
COOOMIAOIINECS COCYIBI;

pasznuyath sBieHus (quddy3us, TEnI0BOe ABMKECHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
IBY)KCHHE, HEPAaBHOMEPHOE [BIKEHHE, WHEPLUs, B3aUMOACUCTBUE TE€J, PaBHOBECUE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpallleHUs, Iepenada [aBJICHUs TBEPABIMHU
TeJIaMU, KUAKOCTSIMH U Ta3aMU, aTMOC(epHOe AaBJICHHE, TUIABAaHUE TEJ, PEBPAICHHS
MEXAaHUUYECKOHN HEPTUHN) MO ONHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JI€MOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE,

pacrio3HaBaTh MPOSIBICHHE U3YYCHHBIX (PU3MUYECKUX SBJICHUM B OKpY>KaloleM MHpE, B
TOM 4Yucie (pu3nyeckue SBICHHS B MPUPOZE: MPHUMEPHI JBWKCHUS C Pa3THIHBIMU
CKOPOCTSMM B JKMBOW U HEXKHMBOW INPUPOJE, IEUCTBUE CHIIBI TPEHUS B IPUPOAE H
TEXHUKE, BJIMSHUE aTMOC(EpPHOro AABICHHUS Ha >KUBOH OpraHusM, IUIaBaHUE PhIO,
ppIYard B Teje YesIoBeKa, NMPU 3TOM NEPEeBOAUTHh MPAKTHUECKYIO 337ady B YUeOHYIO,
BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OTHCHIBaTh M3YYEHHbIEC CBOMCTBA Tel U (PU3UYECKUE SBJICHUS, UCTIONb3YS (PU3UUECKHEe
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIECTBAa, BPEMs, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJa YINPYTOCTH, CWJIA TSDKECTH, BEC Tela, CWJIA TPEHHs, JaBICHHE
(TBEpmOro Tena, KUAKOCTH, Ta3a), BHITAJKUBAIOIIAs CHJIA, MEXaHWYeckas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(pQUIMEHT TMOJe3HOrO ACUCTBUS
MEXaHU3MOB, KUHETUYECKasi W MOTEHLUAaJIbHAsl SHEPIus), NpU ONHCAHUU IPABUIBHO
TPAaKTOBATh (PU3MUECKUI CMBICI UCTIOJIb3YEMBIX BETUUNH, X 0003HAYCHHUS U CIUHUIIBI
(GU3NYECKUX BEIUYMH, HAXOOUTH (DOPMyJIbl, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMUMHY C JPYTMMH BEJIWYMHAMM, CTPOUTH TpadUKd H3YUYEHHBIX 3aBHUCHUMOCTEHN
(bu3nUecKrX BEIHYUH,

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SIBICHHS M MPOILECCHI, HCHOIb3Ys
IpaBUia CIOXKEHHs CUJ (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackains, 3akoH
Apxumena, NMpaBWJIO paBHOBeCUs pbluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKHU,
3aKOH COXPAaHEHUS MEXAaHWYECKOM HHEpruu, IpH OTOM JaBaThb CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPa)KEHUE;

OOBSICHATh (PU3MUECKUE SBJICHMs, MPOLECChl M CBOMCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallli MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO--
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTMYEeCKUX 1IaroB ¢ onopoiut Ha 1—
2 Uu3ydYeHHBIX CBOWCTBA (PM3MUYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemaTh pacu€THble 3agaydl B 1—2 JeicTBUS, HCIONB3YS 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIOIME (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHUS 3aJa4yd
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJACTABIATH (U3NYECKUE BEIUYMHBI B (POPMYJIBI U
IPOBOJIUTH PACUYEThl, HAXOAUTh CIIPABOYHbBIE JaHHbIE, HEOOXOIUMBIE IJIsl peIIeHHs
3ajiay, OLICHUBATh PEATUCTUYHOCTD MOJy4eHHON (PU3NUECKOM BETMUUHBI;



pacrio3HaBaTh MpOOJIEMbl, KOTOpPbIE MOXXHO PpELIMTh IpPH HOMOLM (U3NYECKUX
METOJIOB, B OINMCAHMM MCCIEAOBAaHUS BBIIACIATH IPOBEPSEMOE NPEIOI0KEHUE
(runotesy), pasnuyaTh W HHTEPIPETHUPOBATH IIOJYYEHHBIM pe3yjbTaT, HaXOIUTh
OImMOKH B XOJI€ OITBITA, JIEJIaTh BHIBOJIBI IO €r0 Pe3yJIbTaTaM;

MPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKHUX SBICHUN MM (U3NUYECKUX CBOMCTB
Ted:  (OPMYIHPOBATH TPOBEPSEMBIE MPEIINONIOKEHUs, COOMpaTh YCTaHOBKY U3
MPEI0KEHHOTO 000PYI0BAaHUS, 3aIUCHIBATH XO/1 ONBITAa U (JOPMYJIMPOBATH BHIBOJIBL;
BBINOJIHATH NPSAMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Teja, 00bEMa, CUIIbI U
TEMIIepaTypbl C HUCIOJIb30BAHUEM aHAJOTOBBIX M IH(POBBIX NMPHOOPOB, 3aMUCHIBATH
MOoKa3aHus MPUOOPOB C YUETOM 3aJaHHON a0COTIOTHOM MOTPEITHOCTH U3MEPECHHI;
MPOBOJNTH UCCIICIOBAHUE 3aBHUCHMOCTH OIHON (PU3NYCCKOW BEIMYHUHBI OT JIPYTOH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO ABMKYILETOCS
TeJa OT BPEMEHU JBMKEHUS TEJa, CUIIbI TPEHUS CKOJIBXKEHUS OT Beca Tela, KaueCTBa
00pabOTKM MOBEPXHOCTEH TeJl M HE3aBUCUMOCTH CWJIbl TpPEHHMsS OT IUIOIIAIH
COIIPUKOCHOBEHHUS TEJI, CUIIBl YIIPYTOCTH OT YJUIMHEHHUS NPY>KMHBI, BBITAJIIKMBAIOIICH
CHJIBl OT 00bEMa MOTPYXKEHHOM dYacTW Telda W OT IJIOTHOCTH IKUJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO Telo,
YCIIOBUM TMJIaBaHUS Tel, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTb B
IUIAHUPOBAaHUM y4e€OHOTO HCCJENOBaHUS, COOMpaTh YCTAHOBKY M  BBIIOJHSATH
U3MEpPEHus, ciexys MpeUIoKEHHOMY IUIaHy, (PUKCUPOBaTh Pe3yJIbTAThl MOIYYEHHOM
3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJAE NPEUIOKEHHBIX TaOJIUI U TpadUKOB,
JIeNIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHNS;

MIPOBOAMTHh KOCBEHHbIE H3MEpPEHHUs (PU3NYECKUX BEJIWYMH (TUIOTHOCTH BEIECTBA
KHUIKOCTH M TBEPAOrO TeEJla, CHJIA TPEHUS CKOJIBKEHUS, [aBJICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHWJIA, JACWCTBYIOIAs Ha MOTPYKEHHOE B KUIKOCTH TEIO,
KO3((PULMEHT MOJE3HOTO ACWCTBUS MPOCTHIX MEXAHMW3MOB), CIenysl MPEeAIOKEHHON
MHCTPYKIMU: TIPU BBIMOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUEHUE MICKOMOMN BEJIMUUHBI,

coOmogaTh TMpaBUja TEXHUKM O€30MacHOCTH mpu pabore ¢ JTa0OpaTOPHBIM
obopyIoBaHuEM;

yKa3bplBaTh MPUHIUNBI JCUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OapOMETp, pbluar, MOJABUXHBINA U
HEIOJIBUYKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MNPUHIUNBI JICHCTBUA HU3YyYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOICTB ¢ ONOpOM Ha WX OmMcaHus (B TOM YHCIE: MOAUIMITHUKH, yCTPOMCTBO
BOJOIIPOBOAA, THUAPABINYECKUM IPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3Ysl 3HaHMS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢du3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TpPUMEPHl (HAaXOOUTh HMHQOpPMAIMI0 O MpHUMEpax) MPaKTHYECKOTO
UCMOJIb30BaHUS (PU3MUYECKUX 3HAHUW B IOBCEIHEBHOW JKM3HU Ul oOOecreueHHs
0€30macHOCTH MpH OOpalleHuH C NpUOOpaMU M TEXHUYECKUMH YCTpoicTBamu,
COXpAaHEHMs 3J0POBbSI U COONIOJEHHS HOPM DKOJOIMYECKOTO IMOBEJICHHS B
OKpY>Karolleu cpere;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CpaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIIEISTH HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBOM
WJIM MOKET OBITh HEIOCTOBEPHOI;

UCIIOJIF30BaTh TIPU BHITIONHEHUH YYEOHBIX 33aJaHUl HAYYHO-TIOMYJISIPHYIO JUTEPATYypy
(U3HYECKOTO COJEp)KaHUs, CIPABOYHBIC MaTepHallbl, pecypchl cetu HHTepHer,
BIIQJICTh TpPHEMAMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WHPOpPMAIUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHbBIE KPATKUE MUCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
HMCTOYHUKOB MHPOpMAIHN (PU3UUECKOTO COEpKaHUs, B TOM YHCIE IMyOJINYHO AeNaTh
KpaTKue COOOIIEHUs O pe3yJIbTaTax MPOCKTOB WM YUCOHBIX HCCIICIOBAHUMN, TIPU 3TOM
IrPaMOTHO UCIONB30BaTh UW3YYCHHBIM TMOHATUHHBIA ammapar Kypca (HU3UKH,
COMPOBOX/IATh BBICTYIUJICHUE MPE3CHTALUEH;

IIPU BBITIOJIHEHUH YUYEOHBIX MPOCKTOB M MCCIICAOBAHHUM pacmpenessTh 00s3aHHOCTH B
IpyIIie B COOTBETCTBUHU C MMOCTaBICHHBIMU 33JJa4aMH, CJIEIUTh 3a BBIIIOJIHEHUEM IIaHa
JeWCTBUI, aJeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJaJ B JEATEIBHOCTH TPYIIHI,
BBICTpPanBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIKX.

K kxonny oOyueHus B 8 kjacce npenMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHA:

HCIIOJIb30BaTh IOHATHSA: Macca U pa3Mepbl MOJEKYJI, TEILUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMS BEIIECTBA, KPHCTAIMUECKHE M aMop(dHBIC Telna,
HACBIIIEHHBI ¥ HEHACBIIIEHHBIN Map, BIaXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSIS
SHEprus, TeIJIOBON JABUraTeNb, JIEMEHTAPHBIN AJIEKTPUUECKUM 3apsl, SEKTPHUECKOoe
1ojie, MPOBOAHUKHU M JUAJIEKTPUKH, MOCTOSHHBIM 3JIEKTPUYECKUH TOK, MarHUTHOE
1oJe;

pasnnyarh sBiIeHUS (TEIUIOBOE pACIIMPEHHE M CXKaThe, TeIulolepenada, TEIUIOBOe
paBHOBeCHe, CMayHMBaHWE, KalWIUISAPHbIE SBJIEHUS, HCIApEHHUE, KOHJAEHCalus,
IUIaBJIEHUE,  KpUcTalum3auus  (OTBEpAEBAaHME),  KHUIIEHHME,  TeEIUIoNepeaaya
(TennonpoBOJHOCTh, KOHBEKLMS, W3JIyYEHHUE), DIIEKTpU3aLUs TeJl, B3aUMOJEHCTBUE
3aps0B, JAEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIEHCTBUE
MarHuToB, AEWCTBME MarHUTHOIO IOJII Ha MPOBOJAHMK C TOKOM, JIEKTPOMAarHUTHas
MHAYKIUS) 1O ONHCAHUI0 MX XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JI€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE,

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3MUYECKUX SBICHUHA B OKPY>KaIOLIeM MHpE, B
TOM u4ucie (u3nueckue SBJIEHUS B TPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U
KallWJUIpHBIE SIBIICHHUS B IPHUPOAE, KpHUCTaLlbl B Ipupoze, usnydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHeEs, CHera,
SIIEKTPUYECKUE SIBIEHUS B aTMocdepe, dIIEKTPUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE MoJyie 3emiid, Aped( MOII0COB, pOJIb MAarHUTHOTO MOJS Ui JKU3HU Ha
3emiie, MOJIIPHOE CHUSIHME, NPU ATOM NEPEBOJAUTH MPAKTUYECKYIO 3aJady B YUEOHYIO,
BBI/IETISITh CYLIECTBEHHbBIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SIBJICHUI;

OIMCHIBATh M3yYEHHBIE CBOICTBA Tel U (PU3UUYECKHE SIBJICHUS, UCIIONIb3YS (pU3nUecKue
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJWYECTBO TEIIOTHI, YyJAEIbHAs
TEIUVIOEMKOCTh ~ BEIlECTBAa, YyJAENbHAas TEIUIOTa IUIABJIEHUS, YJelbHas TeIioTa
napooOpa3zoBaHMs, yAeldbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3(DPUIMEHT MOJIE3HOrO
JEeWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIIAXHOCTh BO3/yXa, AJIEKTPUUYECKHI
3apsil, CuUja TOKa, OJJIEKTPUUYECKOE HAaNpsDKEHUE, CONPOTHUBIIEHUE IPOBOJHUKA,
yZIeIbHOE CONPOTHBIIEHHE BEIECTBA, pab0Ta U MOIIHOCTh JIEKTPHUECKOr0 TOKA), PU



ONMMCAaHUHM TPABUILHO TPAKTOBATh (PU3MUYSCKHH CMBICT HCIOJNB3YEMbIX BEJIHYHH,
0003HAYEHNS U CANHUIIBI (1)I/I3I/I‘~I€CKI/IX BCJINYNH, HAXOAUTH q)OpMy.TIBI, CBA3BIBAIOIINC
JaHHYIO (PU3MYECKYI0O BEJIMYUHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpaduKH
M3y4YCHHBIX 3aBUCHMOCTEH (DPU3NUECKHUX BEITHUYHH;

XapaKTCpUu3oBaThb CBOMCTBA TECII, (1)I/I3I/I‘~IGCKI/IG SABJICHUA W TPOUCCCHI, HCIOJIb3Ys
OCHOBHBIC TIOJIOXKEHHUS MOJIEKYJIIPHO-KMHETHYECKOIl TEOpPHH CTPOCHHUS BEIIECTBaA,
MPUHLMIT CYNEPHO3UIMKN ToJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsana, 3akoH Oma ans ydyacTka nend, 3akoH JDkoyns—JIeHna, 3aKOoH COXpaHEHUs
SHEPTHH, TIPH ITOM JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alHCHIBATH €TI0
MaTeMaTU4eCcKOe BBIPAKCHUE;

OOBSACHATH (DU3MUECKHE MPOIECCHl M CBOWMCTBA TEJN, B TOM YHCIE M B KOHTEKCTE
CUTyallMi  IPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYUHHO-
CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX IIaroB ¢ ONOpoi Ha 1—
2 UW3yYEHHBIX CBOWCTBa (U3WYECKHUX SBICHHUH, (UINYECKAX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemiate pacu€THele 3agayd B 2-3 JCWUCTBHSA, HCIOJIB3Ys 3aKOHBI U (OPMYJIBI,
CBSI3bIBAIOIIME (DU3MYECKUE BEIMYHMHBL: HAa OCHOBE aHaJIM3a YCJIOBHS 3aJadyd
3alHCHIBATh KPATKOE YCJIOBHE, BBIABISTH HEAOCTATOK TAHHBIX JJISl PEHICHUS 3a/1a4H,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS €€ peleHus], IPOBOAUTH PacuEThl U
CpaBHMBATh MOJTY4YEHHOE 3HaYeHUE (PU3NUECKON BETMYUHBI C H3BECTHBIMH JaHHBIMH;
pacrno3HaBaTh MNpPOOJIEMbI, KOTOpPbIE MOXHO PELIUTh MPH NOMOIIM (U3HUYECKUX
METOJIOB,  WCIOJNB3ysl  ONUCAHWUE  WCCIEJOBAaHMS,  BBIICHSATH  IPOBEPIEMOE
NPEAINONIOKEHHE, OLCHWBATh MPAaBWIBHOCTh MOPSIKA IPOBEACHHUS HCCIECIOBAHMUS,
JACJIaTh BBIBO/JbI,

MPOBOANUTH OMBITHI 10 HAOIIOAECHHUIO (PU3NYECKUX SBICHUHA WM (U3HYECKHX CBOMCTB
TCII (KaHI/IJ'IJ'DIpHBIC SABJICHUS, 3aBUCHUMOCTb [aBJICHHA BO3JyXa OT C€Tro OG’béMa,
TEMIIEPaTypPbl, CKOPOCTH MPOIIECCa OCTHIBAHUS M HArpeBaHUs IIPH U3TYUYECHHUN OT I[BETa
U3JIyqaromieil  (MOrJIomaromei) MOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOJBI  OT
TEMIICPATYPbl KUAKOCTH W IUIOIIAJAU eé MOBCPXHOCTHU, DOJJICKTpU3AIUA TCEI U
B3aUMOJICHCTBHE DIIEKTPUUECKUX 3apsA0B, B3aMMOJCHCTBUE IOCTOSIHHBIX MarHHTOB,
BHU3yalin3ald MarHUTHBIX MoJe TMOCTOSHHBIX MAarHuToOB, HeﬁCTBHﬂ MAarHuTHOT'O IT0JISL
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMWTa, CBOMCTBA 3JIEKTPOJIBUTATEINS
MOCTOSTHHOTO TOKa): (hOpMyJIHMpOBaTh IPOBEpSEMbIe IPEIIOIIOKEHNs, COOMPATh
YCTaHOBKY u3 MPpEAJIOKCHHOTO O60pyHOBaHI/IH, OIIUChIBAThH X004 OIlblTa H
(bOpMyITUPOBATH BBHIBOIBI;

BBITIOJHATH MPSIMbIE M3MEPEHUs TeMIIEpaTypbl, OTHOCUTEIFHON BIaXKHOCTU BO3yXa,
CHJIBl TOKA, HANPSDKEHUsI C HCIOJNB30BAHMEM aHAJOTOBBIX NPHOOPOB M JIaTYMKOB
(Gu3NUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAThl M3MEPEHHH C Y4ETOM 3aJaHHOU
a0COIIOTHON MOTPEIIHOCTH;

NPOBOJIUTH UCCIIECIOBAaHHE 3aBHCUMOCTH OJHOW (PM3MYECKOH BEIMYMHBI OT JAPYTOH C
HCIIOJIb30BAHUECM HPAMBIX H3MepeHHﬁ (3aBI/ICI/IMOCTI) CONIPOTUBJICHUA IMPOBOJHUKA OT
ero JUIMHBI, IUIOIAAN TONEePEeYHOr0 CEYCHUS M YAEIbHOTO COIPOTHBIICHUS BELIECTBA
IMPOBOAHUKA, CUJIBI TOKA, HAYIICTO YC€PE3 MPOBOJHUK, OT HAIIPAKCHHUA HA ITPOBOAHUKE,
UCCIIEIOBaHHE MOCIIEAOBATEIBHOTO W TAapauIeIbHOIO COCTUHEHUH MPOBOIHUKOB):
IUTAaHUPOBATh HCCIIE0BaHNUE, COOMPATh YCTAaHOBKY M BBINOJHATH W3MEPEHHS, CICIYs



NPEUI0KEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHOH 3aBUCHMOCTH B BHJIE
TaOJUI ¥ TPAQHKOB, AETATh BEIBOIBI 10 pe3yJIbTaTaM HUCCIICTOBAHMS,

® [POBOJUTH KOCBEHHBIC HM3MEPEHHUs (U3UUECKUX BEIMUYUH (YIesIbHAs TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHHE MPOBOJHIKA, pab0Ta U MOUIHOCTH JJIEKTPHUUECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
IPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHNUE BEJINYHHBI;

e coOmomaTh TpaBWJIa TEXHUKH O€30MacHOCTH TMpH pabore ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

® XapaKTepu3OBaTh MPUHIUMBI JIEHCTBHS W3YyYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOHCTB € ONOpPOH Ha MX ONKMCAaHUSA (B TOM 4YHCIE: CUCTEMa OTOIUIEHHUS JIOMOB,
THTPOMETp, TapoBasi TypOWHa, aMIepMeTp, BOJBTMETpP, CUETUYHK OSICKTPHUUECKOM
SHEPIUHU, HJIEKTPOOCBETUTEIbHbIE INPUOOPBI, HArpeBaTeIbHbIE BIEKTPONPUOOPHI
(mpuMepsl), SJEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIATENb
MOCTOSIHHOTO TOKAa), HWCHOJb3ys 3HAHHS O CBOWCTBAaX (DU3MYECKUX SIBICHUUA H
HEo0Xo1uMble (PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE€ TEXHUYECKHE YCTPOIICTBa M H3MEpUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMaTU4YHBIM PUCYHKaM (KHJIKOCTHBIM TepMOMETp, TEPMOC, ICUXPOMETP,
THTPOMETp, JBHTAaTelhb BHYTPEHHErO CrOPaHMUs, SJIEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI DJIEKTPUYECKHUX LIENeil ¢ MOCieA0BaTeIbHBIM M MapalIeIbHBIM COEAMHEHUEM
3JIEMEHTOB, pa3Inyasl yCIOBHbIE 0003HAUYEHUS 2JIEMEHTOB AIEKTPUUECKUX LIeTIeH;

® [PHUBOAMTH TPHUMEPHl (HAXOAWTH HHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEIHEBHOW JKM3HU JUIsI OOecreueHHs
0e3omacHOCTH TNpu oOpalieHuH ¢ OpubopaMu U TEXHUYECKHMMH YCTPONCTBaMH,
COXpAaHEHHs 3J0pOBbs U COONIIOJIEHHS HOPM SKOJOIMUYECKOTOo IOBEJIEHHS B
OKpYy>Karollei cpejne;

® OCYIICCTBJIATH IMOWCK HWHPOpManuu (u3ndeckoro conaepkanus B WHTepHeTe, Ha
OCHOBE MMEIOUIMXCS 3HAHUM M MyTEM CpaBHEHMS JONOJIHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALMIO, KOTOpas SBISETCS MPOTHBOPEUYMBOW WM MOXKET OBITH
HEJIOCTOBEPHOM;

® UCHOJb30BATH IPHU BBHIIOJHEHUH YUYEOHBIX 3a/laHUil HayyHO-IOMYJIAPHYIO JIUTEPATYPY
(U3NUECKOTO CO/EpIKaHMs, CIpPaBOYHBIE MaTepHajbl, pecypchl ceTu VHTepHer,
BJIAJIeTh NMpHEMaMH KOHCIEKTHPOBAHHUS TEKCTa, NMPeoOpa3oBaHMs WHPOPMALUU W3
OJIHOM 3HaKOBOM CHUCTEMBI B APYTYIO;

e Co03/1aBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKHE YCTHBIE COOOIEHHs, 00001mas
MHPOPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB (PU3NYECKOTO COJACP)KAaHUsS, B TOM YHCIE
nyONIMYHO  NPEACTaBIATh  pe3yJbTaTbl MPOEKTHOM MM  MCCIEI0BATENbCKON
JESTEeTBHOCTH, TIPA STOM T'PaMOTHO HCIIOJIb30BaTh M3yUYCHHBIH MOHATHWHBIA armapat
Kypca (pU3UKH, CONMPOBOXK/IATh BHICTYIUIEHUE ITPE3CHTALIUEH;

® [IpU BHINOJHEHUH YYEOHBIX TPOEKTOB M WCCICIOBAHHN (PU3UIECKUX IPOIECCOB
pacripenienatb 00s13aHHOCTH B TPyIIE B COOTBETCTBMM C MOCTaBJIEHHBIMHU 3a/layaMH,
CIIEIUTh 32 BBIIIOJHEHWEM IUIaHa JEMCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLIEHMBATh  COOCTBEHHBIM BKJIAA B  JEATEIBHOCTb  TPYIIBI,  BBICTPAUBATh
KOMMYHHUKATHUBHOE B3aMMOICHCTBUE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K kxonny oOyueHus B 9 kjacce npeiMeTHbIE pe3yJbTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHA:



HCIIONIb30BaTh TMOHATHUS: CHUCTEMa OTCYETa, MaTepHallbHAash TOYKa, TPACKTOPHUS,
OTHOCHUTEIFHOCTh MEXaHHUYECKOTO JABIKEHUs, Aeopmalius (ynpyras, miacTuieckas),
TPEHHE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M IIEPErpy3KH, LEHTP
TSKECTH, aOCONIIOTHO TBEPAOE TEJNO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHWYEeCKUe KoJiebaHusT W  BOJIHBI, 3BYK, MH(Pa3BYK U  YIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, LIKaja 3J€KTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBbHO30PKOCTh, CHEKTPhl HCITyCKaHWS M TOTJIONIeHus, anbda, Oera- M ramma-
M3IIy4EeHUs], U30TOIbI, SAEPHAsl SHEPreTHKA;

paznuyaTh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MajJieHHe Tell, PABHOMEPHOE
JNBWKEHUE 110 OKPYKHOCTH, B3aUMOJICWCTBHE TEll, PEAKTUBHOE JIBH)KECHHE,
KoeOaTeNbHOE NIBIDKEHUE (3aTyXalllue W BBIHYXKICHHBIC KOJICOaHWsI), PE30HAHC,
BOJIHOBOE JBH)KCHUE, OTPAKEHUE 3BYKa, MPSAMOJMHEWNHOE pacnpOCTPaHECHHUE,
OTpaXEHUE U IIPEJIOMJIICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KECHUE
Oemoro cBeTra B CIEKTP M CIIOXKCHHE CIHEKTPAIBHBIX IIBETOB, IUCIEPCHS CBETa,
€CTeCTBEHHAas paJHOaKTUBHOCTh, BOZHUKHOBEHHUE JIMHEWYATOrO CIEKTpa H3IyUeHUs)
M0 OINHCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
naHHOe (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KaromeM Mupe (B
TOM uncie (GU3NYECKUe SBICHUS B MPUPOJE: MPUIUBLI M OTIUBBI, JBUKEHHUE TUIAHET
ConHEYHOM CUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEUCMHYECKHE BOJIHBI, IIYHAMH, 3XO, LIBETa TEIl,
ONTUYECKUE  SBICHHWS B  TpUpoje, OHOJOTHYecKoe JACHCTBHE  BHUIUMOTO,
yABTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JyYEHHUM, €CTECTBEHHBIH PaTMOAKTHUBHBIN
($OH, KOCMHYECKHE JIy4d, PaAJHNOAKTUBHOE W3IIyYCHUE TMPUPOIHBIX MHUHEPAJIOB,
JeCTBHE PalMOAKTUBHBIX M3JIyYEHUN Ha OpraHU3M 4esloBeKa), MPU 3TOM MEePEBOIUTH
MPaKTUYECKYI0 3a/ladyy B Y4eOHYIO, BBIJCISATH CYIICCTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3HYECKUX SIBICHUN;

OMHCHIBATh M3YUYEHHBIC CBOWCTBA TeT U (U3UYECKUE SIBJICHUS, UCTIONIB3Ys (PU3HUECCKUE
BEJTMYMHBI (CpPEIHssE U MTHOBEHHAsl CKOPOCTh Tella MPU HEPAaBHOMEPHOM JIBHXKEHUH,
YCKOpPEHUE, MEPEMEIIECHNE, TyTh, YIVIOBAsI CKOPOCTh, CHJIA TPEHUS, CHJIA YHIPYTOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJIeHUs, BEC Tela, UMIYJLC Tela, UMITYJIbC
CHJIBI, MEXaHU4YecKast paboTa M MOIIHOCTh, OTEHIMAIbHAS YHEPTHUS Tela, MOJHATOrO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTCHIIMATIbHAS SHEPTUsS CKATOM MPYKUHbBI, KHHETHYECKASI
SHEPTUs, TMOJHAs MEXaHWYeCKas HHEPrus, MEepuoj W 4YacToTa KoJIeOaHWUM, IJIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHUS
Cpenbl), TP OMUCAHWW TMPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, OO0O3HAUEHUS W EAWHHIBI (PU3UYECKHX BEIUYUH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIHYHMHY C JIPYTMMH BEIMYMHAMH, CTPOHUTH
rpadyKy U3yYEHHBIX 3aBUCUMOCTEH (U3UUYECKUX BEINYHH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKHUE SBICHUS U MPOIECCHI, UCIONb3Ys 3aKOH
COXpAaHEHUSI DHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHUMUII CyNEPHO3ULIMU CHII,
MPUHLUI OTHOCUTENBHOCTHU ["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs UMITYJIbCa,
3aKOHBl OTPAXEHUSI W MPEJIOMJICHHS CBETA, 3aKOHbl COXPAHEHHS 3apsgoBOTO U
MAacCOBOTO YHMCEI TMpPH SANECPHBIX pEAKUUSIX, IMPU ITOM J1aBaTh CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3aMKChIBATh €70 MaTEMaTHUYECKOE BhIPaXKEHHE;



OOBSICHATh (PU3NYECKHE IPOLECCHl M CBOMCTBA TeJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluld ~ NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbUIBIATH  NPHUYUHHO-
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX LIaroB ¢ ONOPO Ha 2—
3 u3yuYeHHBIX CBOWCTBA (UIMYECKUX SBICHHUH, (PUIUIYECKUX 3aKOHOB  HIIH
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3aaun (OMUPAIOIINEcs Ha CUCTEMY U3 2—3 ypaBHEHHIT), HCTIONb3YS
3aKOHBI M (HOPMYJIBI, CBSI3BIBAONINE (DM3NYECKHE BEIWYMHBI: HAa OCHOBE aHaJM3a
YCIOBMs 3a/laud 3alUChIBaTh KpaTKoe YCJIOBUE, BBIABIATH HEJNOCTAIOIIME WU
M30BITOYHBIE JIaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJI PElIeHus,
IPOBOJIUTh PAacy€Thl M OLIEHWBAaTh PEATMCTUYHOCTH TOJTYYEHHOTO 3HA4YEHUs
(bu3n4ecKoil BETUUNHBI;

pacro3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIMTh IPH TOMOIIM (U3NIECKUX
METOIOB,  MCIIONb3ysl ~ ONMCAaHUE  WUCCIEAOBAaHMs,  BBIIENATH  MPOBEpsiEMOe
NPENOI0KEeHNE, OIICHWBATh IPABUIBHOCTh TOpPSIKAa MPOBEACHUS HCCIEI0BAHUS,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN U OTIBITOB;

IIPOBOJUTH ONBITHI IO HAOMIOACHUIO (PU3UUYECKHUX SBICHUN WM (GU3NYECKUX CBOMCTB
Tes (M3ydeHue BTOpOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHHUs! SHEPTUH, 3aBUCUMOCTb
nepro/ia KojebaHuil MPyKUHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbl MAJIbIX KOJIEOaHUH, IPSIMOJIIMHEHHOE pacpOCTpaHEHUE
CBETa, pa3jioKeHHe Oeloro cBera B CIEKTp, M3YYEHHE CBOWCTB H300paKeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pa’keHHsl IpeaMeTa B COOMparollel JIMH3e,
HaOJIIOIGHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3JIYYEHHUS): CaMOCTOSATENbHO
coOMpaTh yCTAaHOBKY M3 U30BITOYHOI0 Habopa 000py10BaHMsl, ONTUCHIBATh XOJI OIBITA U
€ro pe3yJbTaThl, (POPMYIHPOBATH BHIBOBI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPUI0 TNPSAMBIX H3MEPEHUi, Oompenenss cpelrHee
3HAYEHHE M3MepseMOi BeNUYMHBI ((POKYCHOE paccTOsIHHME COOHparolield JUH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHus (M3MepUTEeNbHOro Npudopa);

IIPOBOJUTH HCCIIEZJIOBAaHUE 3aBUCUMOCTEH (DU3MUYECKMX BEJIMYMH C HCIHOJIb30BAHUEM
OpSAMBIX H3MEpPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH NpU PaBHOYCKOPEHHOM
IBIDKEHNH ©Oe3 HadalbHOW CKOPOCTH, TepHoAa KOJIeOaHWH MaTeMaTHIeCKOTo
MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHUs CBETA OT yIJia MaaeHHs |
yria NpesioMJICHHs OT yIJa MaJeHus): INIAHUPOBATh UCCIIEOBAHUE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (HKCHpPOBAaTh pPE3yJlbTAaThl IOJyYCHHOH 3aBUCHUMOCTH
¢u3nUecKux BEIMYMH B BHJE TAOMUI] U rpaduKoOB, JAeIaTh BBIBOABI IO Pe3yjbTaTaM
UCCIIeIOBaHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHHS (PHU3MUECKUX BEIMYMH (CpemHssi CKOpPOCTh M
YCKOpPEHHE Tejla IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MajeHus,
KECTKOCTh TPYKUHBI, KOOPPHUIUEHT TPEHHs CKOJBKEHUs, MEXaHW4yeckas pabora u
MOIITHOCTh, YacTOTa M TMepHoja KoleOaHUH MaTeMaTHYeCKOro U MPY>KUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOHMpAIOMIe JIMH3bI, PATUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATH
U3MEpPEHUs, Cleqys NPeasIoKEHHON MHCTPYKIHH, BBIYMCIATh 3HAYEHUE BEIMYUHBI U
aHATM3UPOBATh IOJNyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOW ITOTPEITHOCTH
W3MEPEHHUI;

coOmroaTh TMpaBWiIa TEXHUKU O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyZI0BaHUEM;



pa3ianyaTh OCHOBHBIC TNMPU3HAKH H3YYEHHBIX (U3MYECKUX MOJeJeil: MaTepuaabHas
TOYKa, a0CONIOTHO TBEPAOE TEJO, TOUEUHBIM MCTOYHUK CBETa, JIyd, TOHKAas JIMH3A,
IUTaHETapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO $1/1pa;

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB C OIIOPOI Ha UX ONHUCAaHM (B TOM YHUCIIE: CIUJOMETP, NaTYMKHU MOJIOKEHHUS,
pacCTOSIHUS M YCKOPEHHSI, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (POTOAIApaT, ONTUIECCKHE
CBETOBOJIbl, CIIEKTPOCKOII, JI03UMETpP, Kamepa BuiabcoHa), UCHONB3ysS 3HAHUS O
CBOMCTBax (PM3UUECKUX SIBJICHUI M HEOOXOIMMbIE (PU3UIECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTpPOICTB,
M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOIECCOB MpPH PEIIeHUH Y4eOHO-
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbI JUIsl OCTPOCHUS M300pakeHUH B IIOCKOM
3epKaje 1 coouparouieil TuH3e;

MPUBOJIUTH TMpUMEPHl (HAaXOAUTh HMHQOpPMAIMI0 O MpHUMEpax) MPaKTHYECKOTo
UCIIONIb30BaHUsl (M3MYECKUX 3HAHWM B TOBCEAHEBHOW JKM3HHM [UIsl oOecreueHus
Oe3omacHOCTH Tpu oOOpalieHuH ¢ TpubopaMu W TEXHHUUYECKHMMH YCTPOHCTBaMH,
COXpAaHEHMs 3J0POBbS U COONIOJEHHS HOPM DKOJOIMYECKOTO IMOBEJICHHS B
OKpY>Karollleu cpere;

OCYIIECTBIISITh IMOUCK HHpopMmanuu (usnueckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIFHO (POPMYJIMPYSI TOMCKOBBIM 3ampoc, HAXOAUTh IYyTH ONpPEICTICHHS
JIOCTOBEPHOCTH TOJYyYE€HHONW WHGPOPMAIIMK HAa OCHOBE HWMEIOIIMXCA 3HAHWM U
JIOTIOJIHUTENIbHBIX HCTOUHUKOB;

UCIOJIb30BaTh NMPH BBHIOJHEHUU YUEOHBIX 3aJlaHHI HAYyYHO-MOIYJISIPHYIO JINTEPATypy
(GU3NUECKOTO CO/epKaHMs, CHpPaBOYHBICE MaTepHalbl, pecypchl ceTtu VIHTepHer,
BIaIeTh MpHUEMAMHM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHus HHPOpMAIUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHbIE MMCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMAINH
U3 HECKOJBKUX HCTOYHMKOB (DU3MUECKOrO COAEpKAHMS, IMyOJIWYHO MPEACTaBIATh
pe3yabTaThl IPOEKTHOW WIIM UCCIEIOBATENBCKOU JESTENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYEHHBIN MOHATUHHBIA ammapar u3ydaemoro pasziena (u3uKd u
COIIPOBOKAATh BBICTYIUIEHHE NpE3eHTalMell ¢ y4€TOM OCOOEHHOCTEW ayAuTOpPHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Konn4yectBo 4yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrpoiabusie | IIpakTnuecku
n/n NPOrpaMMBblI Bcero o0pa3oBaTebHbIC
padoThI e padoThI
pecypcsl
Pa3nes 1. @usnka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
bu6mmoreka [JOK
1.1 D - 2
YSHId - Hayka O npupole https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 D 2 1
MISHHCCIHE BEAMTHHDL https://m.edsoo.ru/7f416194
bubmmoreka [{OK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIM METO/1 TO3HAHUS hitps://m.cdsoo.ru/7f416194
Hroro no pazneny 6

Pa3nen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHMH BellleCcTBa

2.1 CTtpoeHue BelecTna 1 1 buomorexa IOK

' P Hl https://m.edsoo.ru/7f416194
29 JBr>kxeHne 1 B3aUMO/JICHICTBUE YaCTHIL ) but6mmoreka [JOK

' BEIeCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHbBIE COCTOSHUS BEIECTBA 2 bubmorexa [TOK

' p = https://m.edsoo.ru/7f416194

Hroro no pasneny 5

Pa3nen 3. /IBu:keHHe U B3auMojeiicTBHE TeJl

b K

3.1 Mexannueckoe IBIKEHUE 3 nomorexa 110

https://m.edsoo0.ru/7f416194




bu6nmoreka [JOK

3.2 Muepuus, macca, mI0THOCTE 4 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. .B 14
3.3 Cuna. Bupge e https://m.edsoo.ru/7f416194
Hroro no paszgeny 21
Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hanenue. [lepenaya naBneHus TBEPABIMU 3 bu6mmoreka [JOK
' TeNaMHu, JKMAKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Jlasiene xukocTH > https://m.edsoo.ru/7f416194
bubmmoreka [{OK
4. A
3 T™OChEpHOE MaBCHHe 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE KUAKOCTHU U Ta3a Ha NOTPYyKEHHOE . bubnnorexa [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zpnen 5. PaGoTra u MOIIHOCTB. JHeprust
butmmoreka [JOK
5.1 Pa6 3
aboTa 1 MOTIHOCTS https://m.edsoo.ru/7f416194
52 IIpocTthle MexaHU3MBI 5 bubmorexa [TOK
' p https://m.edsoo.ru/7f416194
53 MexaHuueckast SHEPTHUS 4 bubmorexa [TOK
‘ p https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

68

12




8 KJIACC

Ne n/m

HaumenoBaHue pa3ieioB 1 TeM
NMPOrpamMmmbl

KoandyecTBO 4acoB

Bcero

KoHTposbHBI
e padoThbl

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢possbie)
oOpa3oBaTe/ibHbIE

pecypcbl

Pa3zmea 1.

TenaoBble ABJIeHUA

1.1

CtpoeHue U CBOMCTBA BEIIECTBA

bubnuoreka [JOK

http
s://m.edsoo.ru/7f4181ce

1.2

TenoBsle mporeccs

21

but6mmoreka [JOK

http
s://m.edsoo.ru/7f4181ce

Hroro no pazgeny

28

Paszmea 2.

3.11eRTpnqec1me N MAarHuMTHbIC SABJICHHUSA

2.1

:‘)HGKTpI/I‘IeCKHC 3apsabl. 3ap$DKeHHBIe TCIIa
U UX B3aUMOJCHUCTBUE

bubmuoreka [JOK

http
s://m.edsoo.ru/7f4181ce

2.2

IToCTOSIHHBIN 2IIEKTPUYECKUNA TOK

20

but6mmoreka [JOK

http
s://m.edsoo.ru/7f4181ce

23

MaruuTHbIe SIBICHUS

1.5

but6mmoreka [{OK

http
s://m.edsoo.ru/7f4181ce

24

DneKTpOMarHuTHas UHAYKIHS

but6mmoreka [{OK

http
s://m.edsoo.ru/7f4181ce




Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
No i/ HaunMeHoBaHue pa3/iesioB U TeM KoHTpOBHI Mpaxrmseckie (uu¢possbie)
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
e padoThblI padoThI
pecypcebl
Pa3znen 1. Mexanuveckue siBJIeHUS
bubnuoreka [JOK
MexaHn4ecKoe ABUKEHUE U CIIOCOOBI €T0
= OITUCAHUSI 10 1 Al
s://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B3aumoneiictBue Ten 20 1 3 http
s://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
1.3 3aKOHBI COXpaHEHUS 10 3 http
s://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4veckue K0J1e0aHUA M BOJHBI
but6mmoreka [JOK
2.1 MexaHnueckue KojaeOaHus 7 3 http
s://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
2.2 MexaHu4eckue BOJTHBI. 3BYK 8 1 3 http
s://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 3. 3HeKTpOMaFHI/ITHOC I10JIC€ H JJICKTPOMATHUTHBLIE BOJIHBI




3.1

9HeKTp0MarHHTHO€ IIOJIC 1
OJICKTPOMAariuTHBIC BOJIHBI

but6mmoreka [JOK

http
s://m.edsoo.ru/7f41a4a6

Hroro no pazgeny

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

3aKOoHBI pacpOCTPAHEHUs CBETA

bu6nuoreka [JOK

http
s://m.edsoo.ru/7f41a4a6

4.2

JIMH3BI ¥ ONITHYECKHUE TPUOOPHI

but6mmoreka [JOK

http
s://m.edsoo.ru/7f41a4a6

4.3

Pasnoxxenune Oenoro ceera B CIICKTP

but6mmoreka [{OK

http
s://m.edsoo.ru/7f41a4a6

Hroro no pazgeny

15

Pa3nena 5. KpanroBble iBJIeHUSA

5.1

I/ICHYCKaHI/Ie 1 NOTJIONICHUE CBETA aTOMOM

bubmuorexa [JOK

http
s://m.edsoo.ru/7f41a4a6

5.2

CTpOCHI/Ie ATOMHOTIO spa

bu6nuoreka [JOK

http
s://m.edsoo.ru/7f41a4a6

53

SnepHble peakuu

bubmuoreka [JOK

http
s://m.edsoo.ru/7f41a4a6




Hroro no pazgeny 17
Pa3nes 6. [loBTopuTebH0-0000111a101MIT MOLYJIb
bubnuoreka [JOK
IToBTOpenue u 0600IIEHUE COIEPKAHUS
6.1 Kypca pusuku 3a 7-9 kiacc ? 2 hup
P s://m.edsoo.ru/7f41a4a6

HWTtoro mo paznemy 9

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27




YYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
» ®usuka, 7 kmace/ Iepeimkua .M., Banos A.U., AkunonepHoe obmiecTBo «M31aTeascTBo
«IIpocsemenne»
» ®usuka, 8 knacc/ [epeimkun .M., BanoB A.U., AxkunonepHoe oOmiectBo «3marenscTBo
«IIpocsemmenue»

* Owusuka, 9 xmacc/ lleppimkua WM., I'ythuk E.M., HMBanoB A.U., IlerpoBa M.A.,
AxunonepHoe o6mectso «M3narensctBo «IIpocsemenne»

e COopHuk 3amau no ¢usmuke:7-9 xi.: k yuyeOnukam A.B. Ilepeimkun u ap. "®usuka. 7
kinacc", "Ousmka. § kmacc", "®dmsuka. 9 kmacc", ®I'OC (x HOBBIM yuecOHHMKaM)/A.B.
[lepsimkun; coct. I'.A. Jlonnosa.-M.: U3natensctBo "Ox3amen", 2020

METOANUYECKHUE MATEPUAJIBI IS YUUTEJIA

o ®usuka, 7 xmacc/ Ilepprmkun W.M., HBanoB A.W., AxuuonepHoe 0OIIECTBO
"UznarenbctBo "[IpocBenienue"

o ®usuka, 8 xmacc/ Ileppimkun W.M., HBanoB A.W., AxuuonepHoe oOIIECTBO
"UzparenbctBo "[IpocBenienue"

o ®wusuka, 9 xnacc/ Ileppimkun WM.M., I'ytauk E.M., MBanoB A.W., IletpoBa M.A.
AxuunonepHoe o6mectso "UznatensctBo "IIpocsemenue”

e ®wusuka : 7 wiacc: 0a30BBI ypPOBEHb: METOAMYECKOE Mocodbme K ydeOHuky H.M.
[Tepbiukuna, AWM. MBanosa/ O.A. UepnukoBa, C.H. I'manenkosa, B.B. KyzapsBues,-
Mockga: IIpocsenienne, 2023

o ®usuka : 8 kiacc: 0a30BBIM ypOBEHb: METOAUYECKOE Mocodue K ydeOHuky .M.
[lepsimkuna, E.M. I'ythuk, A.M. UBanoBa, M.A. IletpoBoit/ O.A. Uepnuxona, C.H.
I'manenkosa, B.B. Kyapssues,-Mocksa: [Ipocsemienue, 2023

e ®uzuka : 9 kiacc: 0a30BBI ypOBEHb: METOAMYECKOE Mocobue K yueOHuky M.M.
[Tepeimkuna, AWM. MBanoBa/ O.A. YepnukoBa, C.H. I'manenkoBa, B.B. KynpsiBiies,-
Mocksa: IIpocsemenne, 2023

e (COopnuk 33124 no ¢usuke:7-9 ki.: k yueOnukam A.B. Ilepoiikun u ap. "®dusuka. 7
knacc", "®@usmka. 8 kmacc", "®Ousuka. 9 kmace", ®I'OC (xk HOBBIM yueOHHKaM)/A.B.
[Tepbimikun; coct. I'.A. Jlonnoa.-M.: U3narensctBo "Ox3amen", 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnmoreka [{OK https://urok.apkpro.ru/
Poccutickas Dnexrponnas [lIkona https://resh.edu.ru
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