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HHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo Qu3uMke Ha ypOBHE OCHOBHOIO O0IIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOKEHHM W TpeOOBaHUI K pe3yiabTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTrenbHOM TporpamMmel, mpenactaBieHHbIXx B OI'OC 00O, a Ttakke C y4érom
denepanpHOl pabodeil mporpammbl BocnuTaHus W KoHIenmuw mpenogaBaHus y4eOHOTO
npenmMera «Ou3nKay.

Copepxanue  mporpamMmbl 1o  (u3uMke  HampaBlieHO  Ha  (opMHpoBaHHE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OPraHU3alUI0 HM3y4YeHUs (UMK Ha
NesITeNbHOCTHON ocHOBe. B mporpamMe mo ¢u3MKe YYUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanusanuu  TpeboBannit PI'OC OOO Kk mMIaHUPYeMBIM JUYHOCTHBIM |
METanpeaIMETHBIM  pe3yjibTarTaM  OOy4eHHs, a  TaKKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsL.

[Tporpamma 1o ¢uU3MKE YCTaHABIMBACT pacIlpelelieHue y4eOHOTO MaTepuania 1o TojaaM
oOyueHus (o Kiaccam), MpeajaraeT MPUMEPHYIO T[OCIEI0BAaTeIbHOCTh HU3YUEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpXKaHUS U Y4YETE BO3PACTHBIX
ocoOeHHOCTEH 00yUJaroIIIXCsl.

[Tporpamma 1o ¢usrke pazpaboTaHa C b0 OKa3aHUs METOJUYECKON MTOMOIIN YIUTEIIO
B CO37aHUH paboyeil MporpaMMel o y4eOHOMY MpPEAMETY.

OwusmKa ABISETCS CUCTEMOOOPA3YIOIIUM IS €CTECTBEHHOHAYYHBIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JIS)KAT B OCHOBE TPOIIECCOB M SIBICHHI, M3Y9aeMbIX XMMHUEH,
ouosorueit, actpoHomuen U Qgusnveckor reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MPEAOCTaBisieT HaumOojee sICHble OOpas3lbl MPUMEHEHHsS HAay4YHOTO METoJa
MIO3HAHUS, TO €CTh CIIOCO0A MOIY4YEHUS JOCTOBEPHBIX 3HAHUN O MHpE.

Opna u3 raBHBIX 3a7a4 (U3MYECKOT0 00pa3oBaHUsl B CTPYKType oOuiero oopazoBaHus
COCTOUT B (DOPMUPOBAHMM E€CTECTBEHHOHAYYHOH TIpaMOTHOCTM M HHTEpeca K Hayke Yy
00yYaroIInXCsl.

N3yuyenune ¢u3ukn Ha 0a30BOM YpPOBHE IMPEAINOJAraeT OBJaJeHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO IPAaMOTHOCTB:!

® HAYYHO OOBSICHATD SBJICHUS;

* OLIEHUBATh ¥ TOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0BAHMUS;

® UHTEPIIPETUPOBATh JAHHBIE W HCIIOJIB30BAaTh HAy4HbIE [OKAa3aTeNbCTBA IS
MOJIy4YEHUs BHIBOJIOB.

[lenn wm3yuyeHus (PU3NKKH HAa YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs OIMPEIEICHBI B
Konnenuuu npenonaBanus yue6Horo npeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepauuu, peanu3yloIMX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepkaEHHON pemenneM Komnernn MunncrtepctBa mnpocsemieHus Poccuiickoit denepaunn
(mpotoko:n ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus GpU3UKHU:

® [IpHOOpETEeHNE UHTEPEca U CTPEMIICHUS 00YYaIOLINXCsl K HAYYHOMY U3Y4YEHUIO IPUPOIBI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

®pa3BUTHE TPEACTABICHMH O HAyYHOM MeToJe TO3HaHuA H  (HOPMHUPOBAHHE

HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;
¢ hopMupoBaHNE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa M3yUeHHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



¢ hopMupOBaHHE TMPEACTABICHUN O POIM (U3UKU A PA3BUTHUA JIPYTUX ECTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;
®pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX cdepax Oynymeil npodeccnoHaIbHOR
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEMY 00yYEHHUIO B 3TOM
HAaIpaBJICHUN.
JlocTikeHre STHX 1eledl mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO OOIIETo
o0pa3oBaHMs 00eCIIeYnBACTCS PEIICHUEM CIEAYIOUNX 3a1a4:
® IpHOOpPETEHNE 3HAHUI O IUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHMYECKHX, TETIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e IpHOOpPETEHNE YMEHHMH ONUCBHIBaTH M OOBACHATH  (U3NYECKHE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;
®OCBOCHHE METOJIOB pELICHHUS NPOCTEHIIMX pacy€THBIX 3a7ady C HCHOJIb30BAHUEM
¢u3nUecKux MoIeNel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
® pPa3BUTHE YMEHU HAOIIOAATh IPUPOIHBIE SIBJICHUS M BBIIOJIHSATH OMBITHI, Ja0OpaTOpHbIE
paboThl M SKCIIEPUMEHTAbHBIE HCCIEIOBAaHHUS C HWCIOJIB30BAHUEM H3MEPUTEIBHBIX
puodOpPOB;
eocBoeHHE NPUEMOB pPaboThl ¢ HHMOpMaIHeld (UINIECKOTO CONEP)KAHMS, BKIOYAs
UH(POPMALIMI0O O COBPEMEHHBIX MJOCTH)KCHHUSX (U3MKH, aHaIU3 W KPUTHYECKOE
OlLICHMBaHME UH(OPMALINN;
® 3HAKOMCTBO CcO cepamu mpodhecCHOHATBHON AesTeNbHOCTH, CBI3aHHBIMU C (PU3UKOHU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHSX (PHU3UIECKON HAYKH.
Ha usyuyenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUSA
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezento), B 8 kinacce — 68 yacoB (2 Jaca B
HEJIEINI0), B 9 KJ1acce — 102 Jaca (3 yaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o Gpu3MKe nepedeHb J1abopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEHAATEeNbHBIM XapakTep, y4uTellb JAejaeT BbIOOp MpoBeleHHs Ja0OopaTOpHBIX PabOT U
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOCHHOCTEN 00YyJaroIMXCsl, CIIMCKa KCIIEPUMEHTAIbHBIX
3aJlaHuH, peAsIaraéMbIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOI'O IK3aMeHa Mo (PU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u e€ poJib B MO3HAHNH OKPY:KAIOIIEro MUpa.

®usnka — Hayka o npupoje. SABnenHus npupoasl. Ousnyeckue sBICHUSA: MEXaHUYECKUE,
TEIIOBBIE, FJIEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BelWyUHBL V3Mepenue ¢usnueckux BenuuuH. Dusnueckue MpUOOPHL
[TorpemHocTs M3MepeHuit. MexxayHapoiHasi CUCTEMA €IMHUIL.

Kak ¢u3uka u gpyrue ecrecTBEHHbIE HAyKHd M3y4aroT MpHupoay. EctecTBeHHOHay4yHBIN
METOJl TO3HAHUS: HAOIIOJEHUE, IOCTAHOBKA HAYYHOTO BOINPOCA, BBIIBMKEHHE THUIIOTE3,
HKCHEPUMEHT M0 TPOBEpKE THUIIOTE3, OOBsICHEHHEe HabmogaeMoro spieHus. OnucaHue
(U3NYECKUX SIBIICHUH C TIOMOIIBIO MOJETEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIIOBbBIE, INEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Owuzuyeckre MpuOOPHI U MPOIEeaAypa MPSMBIX U3MEPEHU aHaJOTOBBIM U TU(PPOBBIM

pruOOpPOM.

Jlabopamopuwvie pabomut u onvimel.

Omnpenenenue NEHbI ASTICHHUS MIKATBI H3MEPUTEIILHOTO IPHUOOopa.
N3mepenne pacCTOSHU.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Ornpenenenne pa3MepoB MajbIX Tedl.

W3mepenune TemmepaTypbl MpH MOMOIUIM KUAKOCTHOTO TEPMOMETpa M JaTduKa
TeMIepaTypsbl.

agrwbdE

6. IlpoBemenue wmccinenOBaHMS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIe, YeM OOJIbIIe BHICOTA ITYCKA.

Paznen 2. [lepBoHavalibHbIe CBe/ICHHSI 0 CTPOCHMH BellecTBa.

CrpoeHne BemiecTBa: aTOMbI M MOJICKYNBI, HX pa3Mmepbl. OTBITHI, JTOKa3bIBAIOIINE
TIMCKPETHOE CTPOEHHUE BEIIECTBA.

JBmwkenue uactull BemiecTBa. CBSI3b CKOPOCTH JBM)KEHHUS YaCTHIl C TEMIIEpPaTypoi.
bpoyHoBckoe nBmwxenue, auddysus. BzaumopelcTBue wyacTUIl BELIECTBA: HPUTSIKEHUE H
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHSI ~ BEIIECTBA: CTPOCHHME Ta30B, IKHIKOCTEH W  TBEPIBIX
(kpucTayuIMyeckux) Ten. B3anMocBsS3b MEXIy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSTHHMN
BOJIBL.

Hemoncmpayuu.

1. HaGnroneHnue 6poyHOBCKOTO IBHIKEHMS.

2. Ha6monenue muddysun.

3. HaOmonenue siBieHUH, 0OBSCHSIIONMXCS MPUTSDKEHHEM WIIA OTTAIKHBAHUEM YaCTHIL

BEILIECTBA.

Jlabopamopuvie pabomel u onvimul.

1. Ouenka auamerpa aToMa METOJIOM PSAIOB (C HCTONb30BaHUEM (poTorpaduii).

2. OmbITH IO HAOJIOICHUIO TEILIOBOTO PACIIUPEHHS T'a30B.

3. OmbITH IO OOHAPYKEHHIO NEHCTBUS CHII MOJIEKYIJISIPHOTO TIPUTSKESHUSI.

Pa3znen 3. /IBH:KeHHMe ¥ B3aMMOAEHCTBHE Tell.



Mexannueckoe JIBWKEHHE. PaBHOMEpHOE W HepaBHOMEpHOE JABWKEHUE. (CKOpPOCTb.
CpenHsist CKOpOCTh IIPU HEPABHOMEPHOM JBHKEHUH. Pacy€T Myt n BpeMEHU JABHKEHUSL.

SlBnenve wHepuuu. 3aKOH HMHEpUMU. B3aumopeicTBue Tell Kak NpPUYMHA U3MEHEHUS
CKOpPOCTH JBHKEHHUs Tela. Macca kak Mepa uHepTHOcTH Tena. I[lnotHocts BemectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €AMHUIIE 00bEMA BElIeCTBa.

Cuna kak XxapakrepucThka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenune cuiabpl ¢ MOMOIIBK JWHAMOMETpA. SIBIeHUE TIAroreHus W cuia Tsokectd. Cuna
TSOKECTH Ha Jpyrux ImiaHetax. Bec tema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IIO
oJlHOI mpsimoii. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B IpUpOAE U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHn4ecKoro ABM)KEHUS Tea.

N3mepenne CKOpOCTH NPSAMOIUHENHOTO JBUKCHHUS.

Habmonenue siBiaeHus UHEpLUU.

Habmtoienue u3smMeHeHust CKOpOCTH P B3aUMOJICHCTBUU TEL.

CpaBHeHuE Macc MO0 B3aUMOJACHCTBUIO TEL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OAHON MPSIMO.

Jlabopamopnusie pabomel u onvimel.

1. OmpeneneHrie CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIApUKa B KUAKOCTU, MOJEIU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmnpeneneHue CpeAHEH CKOPOCTH CKOJIBKEHHS OpyCKa WM MIapuKa IO HAKIOHHOM
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

ok wnE

4. OmnbITl, JEMOHCTPHUPYIOIINE 3aBHCUMOCTh pacTsDKeHHS (AedopMariiu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHS OT Beca Tela U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBiienne TBEPABIX TeJl, ;KUAKOCTEN U ra3os.

JaBnenue. CriocoObl YMEHBIICHUS U YBEJIMUEHUs 1aBlieHus. JlaBneHue raza. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenava naBneHus TBEPABIMU TeaMU, KUAKOCTIMU
u razamu. 3akoH [lackanda. [IlHeBMaTHyeckne MamuHbl. 3aBUCUMOCTb JIaBJICHUS KUJIKOCTU OT
rnyounbl.  'mppocratmueckuit  mapagokc. CooOmaromiyecst  cocyAsl. [ 'mapaBiudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmocdepHoe naBiueHHe. [IpUYHHBI CYIIECTBOBaHHS BO3MYIIHOMN
ob6onoukn 3emmu. Onwir Toppuyennu. M3mepenue atmocdhepHOro naBiieHHs. 3aBUCHUMOCTH
aTMoc(epHOro JaBJIEHHWS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JleiicTBHE )KUIKOCTH | ra3a Ha MOTPYXEHHOE B HUX Telo. BrliTankuBaromas (apXxuMe10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxominaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJIEHUS Ta3a OT TEMIIEPATyphbI.

[lepenaya naBiaeHUs: KUAKOCTHIO U TA30M.
Coo0bmraronyecs: Cocyibl.

I'mppaBnnueckwnii mpecc.

[TposiBnenue neiicTBUs aTMOCHEPHOTO JIaBICHUS.

SN



3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA NOrpYKEHHOW 4YacTH Tena H
IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM JKHUIKOCTH.

VYcenoBue 1aBaHus TeN: IUIABaHUE WM IIOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwvie pabomut u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTrpyKEHHOM B XKHMJIKOCTb
4acTH TeJna.

OnpeneneHne BHITAIKUBAIOLIEH CHUJIbI, ACHCTBYIOLIEH Ha TENO, IMOTPYKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIECH CWIbL, JACHCTBYIOIIEH Ha TEIo B
KHUAKOCTH, OT MacChl TeJIa.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, AEHCTBYIOLIEH HA
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHON B KUIAKOCTh YaCTH TeJa U OT IUIOTHOCTU
KUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKM U OIpelereHue eé
TPY30IIOABEMHOCTH.

Pa3nen 5. PaGora u MomHoOCTb. JHEPrus.

M

CXaHHM4YCCKasi paﬁoTa. MOIIHOCTb.

[IpocTeie MexaHU3MBL: pblyar, OJOK, HakJIOHHas IJIocKocTh. [lpaBmiio paBHOBecus

pblyara.

HpI/IMeHeHI/Ie IIpaBujla paBHOBCCHA pbIdara K 6.]'IOKy. «30m0TO0¢C IIpaBUIO» MCXAaHHUKH.

KHI[ IIPOCTBIX MCXAaHHU3MOB. HpOCTLIe MCXAaHU3MbI B 6HTy N TCXHHKE.

M

CXaHUYCCKasA OJOHCPrus. Kunernueckas u MoTCHUHAJIbHAsA SHCPIrus. HpeBpameHHe

OJIHOTO BU/Ia MEXaHUUYECKOM SHEPTUHU B APYroil. 3aKOH COXpaHEHUs JHEPIHU B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAaHU3MOB.
Jlabopamopnvie pabomul u onvimul.
1. Ompenenenne paOoOThl CHUIBI TPEHUS NPU PABHOMEPHOM JIBKEHMM Tela 10
TOPU30HTAJILHOM TOBEPXHOCTH.
2. HccnenoBanue yciaoBUil paBHOBECHS phlyara.
3. Usmepenne KI1J] HaKIIOHHOH IIIOCKOCTH.
4. VI3yueHue 3aKOHA COXpPaHEHMsSI MEXaHUUECKON SHEPTHH.
8 KJIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TeOpUH CTpOeHus BellecTBa. Macca
U pa3Mepbl aTOMOB M MoJIeKyld. OIBITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHUHETUYECKOW TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHHM BemecTBa. Kpuctammnyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMayuMBaHME M KanWwUIApHbIE siBleHUs. TeroBoe
pacIIMpeHHe U CKaTue.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWKEHUS YaCTHILL.
Buytpennsas osHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEH »SHEpruu: TerJionepenaya u
coBeplIeHne padoThl. Byl Terionepeaayn: TeIONpOBOAHOCTb, KOHBEKIIHS, U3TyUYEHHE.



KonmuecTBO TEmOTHL. YenbHas TEIUIOEMKOCTh BEHIECTBA. TemIOOOMEH H TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [InaBieHune u OTBEpAECBaHHE KPHCTATUIMYECKUX
BEIIeCTB. YaenpHas Teriora IuiaBieHus. [lapooOpazoBanue u KoHjaeHcarus. Mcmaperwue.
Kunenue. YnenbHas TerioTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPATypbl KHUIIEHHUS OT
aTMoc(hepHOro JaBICHHUS.

Bnaxnocts Bo3yxa.

OHeprus TOIUIMBA. Y JeJIbHAas TEIIOTa CTOPAHUSI.

[Mpunmuner pabotel TemoBbix aBurateneit KIIJ TemmoBoro aBurarens. TemoBble
JIBUTATEINIM U 3aIUATA OKPYKAIOIIEN CPELBI.

3aKOH COXpaHEHMs U MPEBPALICHUS YHEPTUHU B TEIJIOBBIX ITPOLIECCaX.

Jemoncmpayuu.

Habmtoienue 6poyHOBCKOTO ABHKEHHUSL.

Hab6nronenue nuddysum.

Habmtoenue siBiieHni cMauyuBaHus M KaWUISIPHBIX SIBJICHUH.

Habmtoienue TernaoBoro pacuimpeHus Tedl.

W3menenune napieHus ra3a npu M3MEHEHHH 00bEMa U HarpeBaHUU WJTH OXJIAXKICHUU.
[IpaBuna uzMepeHus: TeMIepaTypsl.

Bunbl Temonepenaun.

OxaxkJIeHue Mpu COBEPIICHUU PAOOTHI.

©ooNO A WNE

HarpeBanue npu coBepiiieHur paboThl BHEIIHUMH CHUJIAMHU.

10 CpaBHeHuE TEMI0EMKOCTEN pa3IMYHbIX BEIIECTB.

11. HaOroneHue KUIIEHUS.

12. HaGuroieHre TIOCTOSTHCTBA TEMIIEPATYPhI ITPH IJIABICHUH.

13. Mojenu TeIrIOBhIX JBUTATEIICH.

Jlabopamopuvie pabomel u onvimul.

OMBITHI IO OOHAPYKEHUIO IEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSIKEHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITHI 110 HAOJIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIAKOCTEH U TBEPIBIX TeEll.

Omnpenenenue AaBlieHUs BO3yXa B OaNIOHE HIMPUIIA.

OnBITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH JaBJICHHUSI BO3[AyXa OT ero o0béma u

HarpeBaHUs UM OXJIKICHHUS.

6. IlpoBepka THIOTE3bl JMHEWHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA IKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

7. HalnroneHue n3MeHeHWs BHYTPEHHEH SHEepruu Tela B pe3ysbTaTe TeIUIonepe1auu u
paboThl BHEIITHUX CHII.

8. MHccnenoBanue siBlIeHUS TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOAHON U TOPSYEid BOBI.

9. OmpexneneHue KOJIUYECTBA TEILIOTHI, MOJYUYCHHOTO BOJOW TPHU TEILUIOOOMEHE C

agrwbdE

HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

10. OnpenencHre yaeapHON TEIUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCrapeHusl.

12. OnpenienieHre OTHOCUTEIILHOM BIIAXKHOCTH BO3/TyXa.

13. Omnpenenenue yneabHOM TEIUIOTHI TUIABIICHUS JIBA.

Pa3nen 7. JnekTpuyecKue 1 MATHUTHbIE SIBJIEHMSI.

OnekTpu3aius Tel. J[Ba poma 3JIEKTpHUECKUX 3apsnoB. BzammosnelcTBHe 3apsKeHHBIX
ten. 3akoH Kymona (3aBHCHMOCTh CHJIBI B3aMMOJICHCTBHS 3apsSKEHHBIX TET OT BEIWYUHBI
3apsI0B U PACCTOSTHUSI MEXTY TEIaMH).



Onexkrpuueckoe nose. Hanpsx€HHOCTh 2nekTpuyeckoro nois. IIpuHuun cynepnozunun
3IEKTPUUYECKUX MOJIeH (Ha KaYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKTpuueckuil 3apsia. CrtpoeHue
atoma. [IpoBOIHUKY 1 JUAIIEKTPUKHU. 3AKOH COXPAHEHMS SJIEKTPUUYECKOIO 3apsiia.

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS 3JIEKTPUUECKOTO TOKa. McTouHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XHMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onektpuueckass 1nenb. Cuna Toka. OJEKTpuyYecKoe HampsbkeHnue. ComnpoTHUBIICHUE
IIPOBOJHMKA. YJIENbHOE COINPOTHUBIEHUE BemecTBa. 3akoH Oma aind  ydyacTKa LEnu.
[TocnenoBarenpHOE M NapAIIEIBHOE COEAMHEHUE TIPOBOHUKOB.

PaboTa 1 MOIIHOCTB 3JeKTpUUYecKOoro Toka. 3akoH J[xoynsa—JIeHma. DieKTpruiecKue nernu
Y TIOTPEOUTENH AIIEKTPUUYECKON SHEepruu B ObITy. KOpoTKOe 3aMbIKaHue.

[TocrossHHbIE MarHuThl. B3auMonencTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarnuTtHOe noJjie 3eMJIM U €ro 3HaueHHue JJid )KU3HU Ha 3emiie. OnbIT DpcTeaa. MarHuTHoe nosie
3JEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. JeliCTBHE MArHUTHOIO IOJIS
Ha T[POBOJHUK C TOKOM. OJIEKTPOJBUraTelb IOCTOSIHHOIO ToKa. Vcmonbs3oBaHue
ANEKTPO/ABUraTeNel B TEXHUUECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Onpitel  @apaness. SIBineHue  dnekTpoMarHutHo  uHaykuuu. [lpaBwiio  Jlenua.
Onekrporenepatop. CnocoObl MNOMyYEHUS JIIEKTPUUYECKOW HHEPruu. OIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Hemoncmpauuu.

DreKTpu3anus Tell.
JIBa posia 3JEKTPUUECKUX 3apsA0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TeEJl.
VYCTpoCTBO U JEHCTBHE JIIEKTPOCKOIIA.
DNeKTpocTaTU4YeCKast MHAYKIIHSL.
3aKOH COXpaHEHUs SJIEKTPUUECKHUX 3apsAI0B.
[IpOBOIHUKY U TUANEKTPUKH.
MonenupoBaHue CUIOBBIX JTUHUM 3IEKTPUYECKOTO MOJIS.
W cToYHMKY TOCTOSIHHOTO TOKA.
JlericTBUSA DIEKTPUUECKOTO TOKA.

. DIEKTPUUYECKHI TOK B )KUJKOCTH.

. 'a30BbIii pazpsa.

. 3MepeHne cuibl TOKa aMIepMETPOM.

©CoNoaR~wDE
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. I3MepeHne 2JeKTpUYECKOTO HAIPSKEHUST BOJIBTMETPOM.
. PeocraTt 1 Mara3uH conpoTuBICHUM.
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. BzanmoiericTBrE ITOCTOIHHBIX MATHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3AeIICHUs NIOJIFOCOB MarHUTa.

R
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. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
. OnbIT Opcrena.
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. MaruuTHoe 1nosie Toka. JJIeKTPOMarHmr.

. JlelicTBHE€ MarHUTHOTO T0JIsI HA IPOBOJIHUK C TOKOM.

. DNEKTPOABUTATENb IOCTOSHHOTO TOKA.

. UccrnenoBanue SBIEHUS 2J€KTPOMAarHUTHON MHIYKIIHH.

. OnpiTel Dapagest.

. 3aBUCUMOCTb HaINpaBJiIeHUsI MHAYKIIMOHHOTO TOKAa OT YCIOBUN €ro BOSHUKHOBEHHUS.
. DIEKTpOreHepaTop MOCTOSHHOIO TOKA.
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Jlabopamopnwvie pabomut u onvimel.

OnbIThI 10 HAOTIOACHUIO ANEKTPU3ALNY TEJI UHAYKIHUEN U MPU COIPUKOCHOBEHUH.

HccnenoBanue AEHCTBHS AIEKTPHUUECKOTO TOJIS HA IPOBOJAHUKH U TUAJIEKTPUKH.

COopka u mpoBepKa pabOThI AIEKTPUIESCKOM 1IEMU MOCTOSTHHOTO TOKA.

H3mepeHue u peryaupoBaHue CUITbI TOKA.

W3mepenue u peryaupoBaHue HarpsHKeHUsI.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OmbITB, JAEMOHCTPHPYIOIIUE  3aBUCUMOCTh  JJICKTPUYECKOTO  COMPOTHBIICHUS
NPOBOJHHUKA OT €r0 JJTHHBI, IJIOIIAIH ITONIEPEUYHOT0 CEUCHUsSI K MaTepHraa.

8. IlpoBepka mpaBuiia CIOXKEHHS HAINPSHKEHUNH MPU MOCIEAO0BATEIHHOM COCTUHEHUH
JIBYX PE3UCTOPOB.

9. TIlpoBepka mpaBuiia AJisi CUIIbI TOKA IIPY NapauieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. Ompenenenrie pabOTHI NEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISAEMOM Ha Pe3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HYIIETO Yepe3 JIAMIIOUKY, OT HAaNpsDKEHUS
Ha Heu.

13. Onpenenenne KI1J] HarpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMO/ICHCTBHUS TTOCTOSTHHBIX MarHUTOB.

15. 3y4yeHre MarHMTHOTO IIOJSI MOCTOSIHHBIX MAarHUTOB NPU HMX OOBEAWHEHUU H

ISR

paszieIcHUN.
16. MccnenoBanue AEHCTBHSI SIIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITH, 1EMOHCTPUPYIOIINE 3aBUCMOCTb CHJIbI B3aUMOAECHCTBUS KaTYILKHU C TOKOM U
MarHura oT CHJIbl TOKAa M HaIIPABJICHUS TOKA B KaTYyIIIKE.
18. U3yuenue aecTBUS MAarHUTHOTO MOJISl HA IIPOBOJAHUK C TOKOM.
19. KoHctpynpoBaHue 1 u3yueHue paboThl HIEKTPOIBUTaTENs.
20. Uzmepenue KI1/] anexTpoiBUraTenbHOM yCTaHOBKY.
21. OnBITEI IO WCCIIEIOBAHUIO SIBJICHUS DJICKTPOMATHUTHOW WHIYKIIMH: WCCIIEIOBaHHE
VU3MECHEHUN 3HAYEHUs U HAIlIPaBJICHUS UHIYKIIMOHHOIO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHSI.

Mexanuueckoe aBmxeHue. MatepuanbHast Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOrO [JBWKEHHs. PaBHOMepHOe mpsMoiuHEHHOEe ABWXKeHue. HepaBHOoMmepHOe
IpsMOJUHENHOe ABM>KeHHE. CpenHsisi U MIHOBEHHAs CKOpPOCTb Tela INpU HEPaBHOMEPHOM
JBYOKEHUH.

VYckopenue. PaBHOycKkOpeHHOE TIpsiMOSIMHEHOE BIkeHHe. CBoOoaHOE TageHue. OMbBIThI
lamanes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u yacrora oOpamenus. JIluneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

ITepBbrit 3akoH HprotoHa. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. IlpnHnmn
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJla TPEHUS CKOJIBXKEHHUS, CUjla TPEHUs
ITOKOS1, APYTHE BUABI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOTHOIO MAaJCHHUS.
IBmxenne 1uiaHer Bokpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecoMocTs
IIEPErpy3KHu.

PaBHOBecue MaTepuanbHO TOUKH. AGCOIIOTHO TBEPI0E Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIIEHHON OChIO BpaleHus. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmmyibca. VMiynbe cuibl. 3aKOH COXpPaHEHUS HMMITYJIbCA.
PeakTuBHOE IBHKECHHE.

Mexanuueckass pabora U MomHocTh. Pabota cun Tshkectu, ynpyroctu, TpeHus. Cszb

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&SI OHEpIrusa TCJIa, MOAHATOrO Hald HNOBCPXHOCTHIKO 3CMIIM.

ITorenumanpHas 3Heprus cxarou npyxuHsl. Kunernueckas sneprus. TeopeMa 0 KUHETHUECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPrUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOrO JBUKEHMSI T€Ia OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHUE IyTeH U TPAGKTOPUH NBUKEHUS OJHOTO U TOTO XK€ Tella OTHOCUTEIbHO
pas3HbIX TEJ OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHHsI IPSIMOJIMHEHHOTO IBUKEHUSL.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBU)KEHUSI.

5. HabnroneHue nBukeHUs Tela M0 OKPY>KHOCTH.

6. HaOmoneHue MexaHMYECKHX SIBICHUH, MPOUCXOIAIIUX B cucTeMe orcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHHs Tejla OT MacChl Tella U AEHCTBYIONIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHcTBa CUJI ITPU B3aUMOJICHCTBUU Tell.

9. H3meHnenwue Beca Tena Mpu YCKOPESHHOM JIBH)KECHHH.

10. Iepenaya umMmybca MpU B3aUMOACHCTBUU TeEIL.

11. [Ipeo6Gpa3oBanust SHEPTUU NIPU B3aUMOIEHCTBUH TE.

12. CoxpaHeHnue UMIyibca MPU HEYIIPYTOM B3aHMOJICHCTBUH.

13. CoxpaHenue uMmynbca Mpu aOCOITIOTHO YIPYTrOM B3aUMOEHCTBUU.

14. HabGmroieHre peakTHBHOTO IBUKEHHUS.

15. CoxpaHeHne MeXaHU4eCKOW IHEPTHH ITPU CBOOOJHOM Ma/IEHUH.

16. CoxpaHeHue MeXaHUYECKOM YHEPTUHU TP IBUKEHUH TeJa TIOJ] ISHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomel u onvimul.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa M JajdbHEHWIEro paBHOMEPHOIO JBUKEHUS
IIApUKA UK TEIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXKEHHUS OpycKa WM JBHXKEHHs IIapHKa I0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUsI Tela NPU PAaBHOYCKOPEHHOM JIBUKCHHUH I10 HAKJIOHHOU
IUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoTessl: €ciau MpPU PaBHOYCKOPEHHOM JBI)KEHHMH O€3 HadajabHOU
CKOPOCTHM IIyTH OTHOCATCS KaK psiJi HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JTaBJICHUSI.

7. Omnpenenenue KodHPUITUEHTA TPEHUS CKOTTBKCHHSI.

8. OmnpeneneHue KECTKOCTU MPYKHUHBL.
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9. Onpenenenne paboOTbl CWIBI TPEHUS TPU PABHOMEPHOM JBIDKEHMM TeNa II0
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YNPYTOCTH HpPU MOABEME Tpy3a C HCIHOIH30BAHHUEM
HEMOABMKHOTO U MOABHKHOI'O OJIOKOB.

11. M3yueHue 3aKkoHa COXpaHEHHs SHEPTUU.

Pa3zgen 9. Mexannueckue K0J1e0aHUS U BOJIHEI.

KonebarensHoe nmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: MEpHOA, 4acToTa,
aMIUIATya. MartemaTudeckuid W IPYKUHHbIA MasTHUKU. IIpeBpamienuwe sHeprum mpu
K0J1e0aTeIbHOM JABM)KEHUU.

3aryxatomue kosiebanus. Beinyxaennsle koineOanus. Pezonanc. MexaHnyeckie BOJHBI.
CpolicTBa MexaHN4eCKUX BOJIH. [IpoosIbHBIE U MOnEepeYHble BOJIHBL. JJJIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. ' poMKoOCTh 3ByKa 1 BeicoTa TOHA. OTpakeHue 3Byka. MIH(pa3ByK u yabTpas3ByK.

Hemoncmpauuu.

HaGnronenue koneGaHuii Tl Mo ASHCTBUEM CHIIbI TSKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebaHmii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habumtonenne BeIHYX/I€HHBIX K0sie0aHUI U pe30HaHca.

Pacrnipoctpanenye npoaoiabHbIX U IONIEPEUHBIX BOJIH (Ha MOJIEINN).

HaOnroneHnue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

ok wnNkE

Jlabopamopuwvie pabomut u onvimel.
1. Onpenenenue 4acTOTHI U IEPHOJIa KOJICOAHUI MATEMAaTUUECKOTO MAsITHUKA.
2. OrmpeneneHue 4aCTOTHI U TIEPHO/Ia KOJICOAHUH MPYKUHHOTO MAasiTHUKA.
3. HccnenoBaHue 3aBHCHMOCTH TEPUOJIA KOJICOAHHIA MOJBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU Mepuojia KoJeOaHUl MPY>KUHHOTO MasTHUKA OT MacChl
rpy3a.
5. ITIpoBepka HE3aBUCHUMOCTH TEpHOa KOJIeOaHUM Tpy3a, MOJBEIIEHHOTO K HHUTH, OT
Macchl rpysa.
6. OmbITBI, JEMOHCTPUPYIOIIME 33aBUCUMOCTh TMEpHOAa KoJeOaHW MPYKUHHOTO
MasTHUKA OT MAacChl TPy3a U KECTKOCTU MPYKUHBI.
7. H3mepeHue ycKOpeHHs CBOOOTHOTO MaACHUSI.
Pa3nen 10. DiiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMArHUTHbIE BOJTHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBAa 3JE€KTPOMArHUTHBIX
BoJH. [lIkamna s5ekTpoMarHuTHEIX BOJIH. MCronp30BaHNe 2JIEKTPOMAarHUTHBIX BOJIH JIJISi COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa 3IEKTPOMAarHUTHBIX BOJIH.
2. BomHOBBIE CBOIICTBA CBETA.
Jlabopamopnwvie padbomut u onvimel.
1. U3ydeHwue CBOICTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOUIEHOTO TeNneoHa.
Pa3nen 11. CBeToBbIe ABJICHHS.
JlyueBass monens cBera. Mcrounuku cBera. lIpsiMmonuHelHOe pacnpOoCTpaHEHHE CBETA.
3atmenusi Connna u Jlynsl. Otpaxkenue cera. [limockoe 3epkano. 3akKOH OTPaKEHHUSI CBETA.
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IIpenomnenue cBera. 3akoH mpesioMiieHHus cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHne NOJIHOTO BHYTPEHHETO OTPAXXEHUS B ONTHUECKUX CBETOBOJAX.

Jlunza. Xox nyuedt B smH3e. OnTHueckas cucreMa (oToammapaTra, MHKPOCKOIA U
Tesneckomna. ['a3 kak ontudeckas cucreMa. bin3opykocTs U 1ambHO30PKOCTb.

Pasnosxenue Oesoro ceeta B criekTp. OnbiTel HptoToHa. Cio’keHue CrieKTpaibHbBIX LBETOB.
Hucnepcus cBerta.

Hemoncmpayuu.

©ooNOOhA WD

[IpssMonnHetHOE pacIpOCTpaHEHUE CBETA.

OtpakeHue cBera.

[Tonyyenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xox ydeit B coOMparomiei JInH3e.

XoJ nydel B pacCEeUBArOLLEH JIMH3E.

[Toryuenue n300paskeHU C MTOMOIIBIO JIHH3.

[Tpunuun aeiictBus oToamnmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riasa.
11. PaznokeHue 0eaoro cBeTa B CIIEKTP.
12. Tlony4enue 6enoro cBera MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopusie pabomel u onvimel.
1.
2.
3.

N o bk

Hccenenopanue 3aBUCUMOCTH yIila OTPAKEHUsI CBETOBOTO JIyda OT yrila HaJeHuUsl.
M3y4yeHue xapakTepuCTUK N300pakeHUsI IPEeAMETa B IIIIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yIila IPEJIOMIIEHHs CBETOBOI'O JIy4a OT YIjla NaJeHHs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n3o0paxkeHnH ¢ MOMOIBIO COOMPAIOILEH TUH3BL.

Omnpenenenue GOKyCHOro pacCTOSHUS U OIITUYECKON CHUIIbI COOMPAIOIEH JIMH3bI.
OmnbITHI O Pa3I0KEHUIO OEJI0r0 CBETA B CHEKTP.

OnbITEl IO BOCHPHSATHIO I[BETA MPEIMETOB NPU HMX HAOIIONEHHM Yepe3 IBETOBBIC
(GUIBTPBL.

Pa3znen 12. KBantoBble siBJICHHS.

OmnsiThl Pesepdopna n ninanerapHas moaenb aroma. Monens atoma bopa. Mcnyckanue u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PamunoaktuBHOCTh. Aunbda, Oera- W ramma-usnydeHus. CTpOeHHE aTOMHOTO sjpa.
Hyxnonnas wmogens atomHoro szapa. HMsoronel. PaanoaktuBHble mnpespameHus. I[lepuon
noyypacmnaaa aTOMHBIX sIZIep.

SAnepHble peakiyy. 3aKOHBI COXPAaHEHMSI 3apsA0BOI0 M MacCOBOTO YHMCEN. DHEPIUsl CBIA3U
aToMHbIX sep. CBs3p Macchl U SHepruu. Peakuuu cuHTe3a W jaeneHus snuep. Vcrounuku
sHepruu CosiHIA U 3BE3 .

Snepnas sHepretuka. JlelcTBUS paiOaKTUBHBIX U3TyYE€HUN Ha )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

ok wnpE

CHexTpsl U3JIy4eHHs U MOTJIOIIECHNS.
CrexTpsl pa3aIu4HbIX Ia30B.
CnexTp BoJI0poa.
Habmonenue TpekoB B kamepe Busbcona.
Pabora cuérurka HOHU3HUPYIOIIMX U3ITydeHUH.
Peructpanus uznydeHus NpupoaAHbIX MUHEPAJIOB U MPOYKTOB.
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Jlabopamopnwvie pabomut u onvimel.

1. HaGmroneHue CIUIOMIHBIX U TMHEHYAThIX CIIEKTPOB U3JTyUEHHUSL.

2. HccnepmoBaHue TpPEKOB: HM3MEPEHHE SHEPIHMM YaCTHIBI MO TOPMO3HOMY HyTH (1O

dotorpadusam).

3. H3mepenwne paamoakTUBHOTO (hOHA.

IHoBTOPHUTEIBHO-00001IAKOIIUIT MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK  MOAYJIb MpEAHA3HAuYeH JJs  CHUCTEeMaTH3aluu U
00001IeHNS TPEIMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO MPH U3YUYECHUN
BCET0 Kypca (DU3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢buzuke s 00y4arOUXCsl, BHIOPABIIUX 3TOT y4eOHBIN PEMET.

[lpy wW3y4YeHUW JAHHOTO MOXYJS pPEATM3YIOTCS W CHUCTEMATH3UPYIOTCS  BHJBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcss JOCTHKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IIAHUPYEMbBIX PEe3yJIbTaTOB 00yueHUs, (GopMHUpyeTcs eCTECTBEHHOHayudHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIEIOBAaHMS SBICHHNA MPHUPOIBI U TEXHHKH,
OBJIAJICHUE YMEHHUSAMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPHUMEHSS TOJXY4YCHHBIC 3HAHWUS,
peliaTh 3aa4un, B TOM YHCIie KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIBHEIE.

[TpuHIMIIHATBHO AEATEIHLHOCTHBINM XapakTep AaHHOTO pasjieNa peann3yercs 3a CuéT Toro,
9TO 00y4YaroIIrecs BHIMOIHAIOT 33aHNs1, B KOTOPBIX UM IPEJIaraeTcst:

HAa OCHOBE IMOJIYYEHHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHITH (PU3UUYECKUE SIBICHUS
B OKpYXKaroIlei Mpupojie U MOBCEIHEBHON KU3HH,

UCTIOJIB30BaTh HAYYHBIE METO/bI MCCIeNOBaHMs (U3NUECKUX SBICHUH, B TOM YHUCIE IS
MIPOBEPKH THITOTE3 U MOTYUYCHHUS TEOPETHIECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAmMOOJIE€e BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3IMYHBIX MCTOYHHUKOB HHEPrMM Ha OCHOBE
3aKOHa MPEBPAIICHUS M COXPAHEHHSI BCEX U3BECTHBIX BHJIOB SHEPTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

W3yuenne ¢u3MKM Ha  ypOBHE OCHOBHOTO OOmIEro 0Opa30BaHUS HANpPaBICHO Ha
JOCTIKEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX U IMPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.
B pesynbraTte u3yueHus (U3MKM Ha YPOBHE OCHOBHOTO OOmIeEro oOpa3oBaHUS Y

oOyuatoierocsi 6yayT copMUPOBAHbI CIEAYIOLIUE INYHOCTHBIE PE3yIbTaThl B HaCTH:

e 1) maTpHOTHYECKOr0 BOCIIMTAHUS:

® - [IPOSIBJICHHE MHTEpECA K UICTOPUU M COBPEMEHHOMY COCTOSHUIO POCCUHCKON (hHU3NYIECKOI
HAYKU;

® - [ICHHOCTHOE OTHOIIEHHUE K JOCTHKECHHUSIM POCCHUCKUX YUEHBIX-(HU3HUKOB;

e 2) rpaKIaHCKOIr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® - TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJCHUH OOIIECTBEHHO 3HAUUMbIX U ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHKEHUH (PU3UKU;

® - 0CO3HAHHE BA)KHOCTU MOPAJIBHO-3TUYECKUX IMPHHILIUIIOB B IEATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOro BOCIIMTAHHUS:

® - BOCIPHATHE ACTETUYECKUX KAuecCTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOTO NMO3HAHUS:

® - OCO3HaHUE LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

® - pa3BHUTHE HAYYHOU JTIOO03HATEIHLHOCTH, HHTEPECA K UCCIIEIOBATEIHCKOM 1A TENbHOCTH;

e 5) (opMupoBaHus KYJIbTYPbI 310POBbS H IMOLHOHAILHOIO 0JIATONOJIYYHsI:

® - OCO3HAHME IEHHOCTH 0e30macHoro obOpa3a XM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BKHOCTH TpaBWJI O€30MIaCHOTO TIOBEACHWS Ha TPaHCIOPTE, Ha JO0porax, ¢
AIIEKTPHUYECKUM U TETIOBBIM 000PYIOBAaHUEM B IOMAITHUX YCIOBHSIX;

e - chOpMHPOBAHHOCTh HaBBIKA pedIEKCHH, TPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOro
e IpaBa y Apyroro 4enoBeka;

e 6) TPYIOBOr0 BOCIIHTAHMSI:

® - aKTMBHOE y4acTH€ B PEUIEHHU MPAKTUYECKHUX 3a7ay (B paMKax CeMbH, 00pazoBaTeIbHOMN
OpraHu3alM, ToOpojAa, Kpas) TEXHOJIOIMYECKOH M  COLMAIbHOM  HampaBiIeHHOCTH,
TpeOYIOIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

® - MHTEpEC K MPAKTUIECKOMY H3yUSHHIO MPO(ECCHid, CBSI3aHHBIX C (PH3HUKOIA;

e 7)3K0JOrM4eCKOTr0 BOCIIUTAHHUSI:

® - OpHEHTalMs Ha NpUMEHEeHuEe (U3MYECKMX 3HaHUM A peleHus 3anad B o0JacTu
OKpY>Karoliel cpefbl, MIIAaHUPOBAHUS MOCTYIKOB M OLEHKM MX BO3MOXKHBIX ITOCIIEACTBUI
JUISL OKPY>KalOIEe CpeJibl;

® - 0CO3HAHME ITI00ATLHOTO XapaKTepa SKOJIOTHUYECKUX MTPOOJIeM U MyTel UX perIeHus;

e 8)aganTanuM K M3MEHSIIOIHMCS YCJIOBHSIM CONMAIbHOI U MPUPOIHON CpebI:

® - TIOTPeOHOCTh BO B3aMMOJCHCTBHHM TIPH BBIOJHEHUH WCCIECAOBAaHUI ¥ TIPOEKTOB
(bu3nvecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSM APYTHX;

® - [IOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEATEbHOCTD;

e - MOTPeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUU, B TOM 4Hcie (OPMYIMPOBATH HIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SIBICHUSX;
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® - 0CO3HaHHE Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH (DU3HKH;

¢ - [UTAHUPOBAHHE CBOETO PAa3BUTHUS B IPHOOPETCHUHU HOBBIX (PU3MUECKUX 3HAHUM;

® - CTPEMJICHHE AHATM3UPOBATDH U BBISBISTH B3aUMOCBSI3H PUPOJIBI, OOIIECTBA U IKOHOMHKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OIICHKAa CBOMX JEHCTBUM C Y4ETOM BIMSAHUSA Ha OKPYXKAIOIIYK CpENy, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMsSI MpOrpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHusi y oOyuatomerocsi OyayT chopMUPOBaHBI MeTalpeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOIIME TI03HABATEIbHBIC YHUBEPCAIbHBIE YueOHble IEHCTBUSA, KOMMYHHKATHBHBIC
YHUBEpCaJIbHBIC YUeOHbBIE ICHCTBUSA, PErYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC NEHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBbHBIC yqeﬁmﬂe JeHCTBUA

Ba3oBble 1oruyeckue geiicTBUA:
® BEISIBJIATH M XapaKTEPU30BATh CYIIECTBECHHbBIE IPU3HAKH OOBEKTOB (SIBICHUI);
® yCTAHABJIMBATh CYLECTBEHHBIH MPU3HAK KIACCU(PHUKAILMU, OCHOBAHUS Uil 0000LIECHUS U
CpaBHCHHUS;
® BEISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEUUsl B pacCMaTpUBAaeMbIX (hakTax, JAHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSA3M MpPU HM3Yy4eHUHM (U3UYECKUX SIBICHUH H
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJNB30BAaHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBS3X (PU3NYECKUX BEITUUNH;
® CaMOCTOSITENIBHO BBHIOMpATh CIOCO0 perieHust yueOHol (u3nuecko 3a1aun (CpaBHEHHE
HECKOJIbKMX BapMaHTOB pEILIeHMs, BBIOOp Haumbojee MNOAXOASLIET0O € Y4YETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
Ba3oBble ncciiefoBarebcKue IeicTBUS:
® ICTIOJIh30BATh BOIIPOCHI KAK MCCIIEIOBATEIbCKII HMHCTPYMEHT TIO3HAHHS,
® [IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY OIBIT, HECTIOXKHBIN (PU3NUECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHNE (PU3UYECKOTO SIBICHUS;
® OIICHHMBATh Ha NMPUMEHHUMOCTh M JIOCTOBEPHOCTh MH(OPMALMIO, MOIYUYEHHYIO B XOJe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
® CaMOCTOATENIbHO (POPMYITMPOBATH 000OIIEHNS U BBIBOJIBI 11O pe3yIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OMIbITA, UCCIICOBAHMS,
® [I[POrHO3UPOBATh BO3MOKHOE JajlbHElIIee pa3BUTHE (PU3MUYECKHX MPOLIECCOB, a TAKXKe
BBIJIBUTATH TIPEATIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Padora ¢ nundopmanmeii:
® [IPUMEHATh PAa3JIMYHbIE METO/bl, MHCTPYMEHTbI M 3alpoChl NpPU IOHMCKE M O0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHOM yueOHOo! (hu3nueckoi 3a1auu;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMALUIO PA3ITUUYHBIX
BUIOB U (POPM TIPEICTABICHHUS;
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® CAMOCTOSITEJIBHO BBIOMpATh ONTHUMalbHYIO (opMy mpeacTaBieHuss HHPOpMALUUA U
WLTIOCTPUPOBATh pEIIaeMble 3ala4d HECJIOXHBIMH CXEMaMH, JuarpaMMaMHd, WHOU
rpaduKol U UX KOMOMHAITUSIMH.

KoMMmyHnKaTUBHBbIE YHUBEPCAJbHbIE yUeOHbIe 1eiiCTBUS:

®B XO7c OOCYXACHHsS Y4eOHOro Marepuaia, pe3yJbTaTOB JIA0OPATOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIaeMOil TEMBI U BBICKa3bIBaTh UJICH,
HalleJICHHbIC Ha PEIIeHHUE 3a/1a4i U MOAJepKaHue OJIaroenaTeIbHOCTH OOIEHMS;

® COMOCTABIATh CBOM CYXACHUSA C CYXKICHMAMU JPYTUX Yy4YaCTHUKOB JHAJIOra,
OoOHapY)KUBATh Pa3IMYMe U CXOJICTBO MO3HIINH;

® BEIPA)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MIMCbMEHHBIX TEKCTAX;

eIIyOJIMYHO  TPEJACTABIATH  PE3YJbTAaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIBITA
(9KCIIeprMeHTa, UCCIIeIOBaHUs, TIPOCKTA);

® [IOHMMAaTh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U WHIUBUAYAJILHOU pabOTHI TPU
pelIeHNH KOHKPETHON (pru3HUecKoi MpoOIembl;

e [[PUHUMATh IIEJId COBMECTHOW JIEATENbHOCTH, OPraHM30BBIBATH ACUCTBUS 1O €&
JOCTHKEHUIO: PACIPEeNATh POJIH, 00CYKAATh MPOLECCH U PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

® BEIMIOJIHATH CBOIO YacTh PAa0OTHI, JOCTUTAs KadyeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

® OIICHMBATh KaueCTBO CBOETO BKJIJa B OOUIMIA MPOMYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(OPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIBbHBIC yqeﬁmﬂe JeHCTBUA

Camoopranusanus:

® BEISIBJIATH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CHUTYallUSAX, TPEOYIOUIMX Ul peIIeHUs
(bu3nUecKnX 3HAHWIA;

® OPUEHTHPOBATHCS B PA3JIMYHBIX MOJAXOAAX NPHUHATHUA pelleHHH (MHAWBUIYAIBHOE,
IPUHSITHE PELICHUs B TPYIIE, IPUHATHE PELICHUH IPYyIIION);

© CAMOCTOSITEJIBHO COCTaBIIATh QAJITOPUTM pelIeHus (QU3MUEcCKoW 3alaud WM TIJIaHa
UCCIIEIOBaHMSI C YYETOM HMEIOUIMXCS PECypCcoOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh Mpe/jaraéMble BApUaHThI PELICHUI;

e JieTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, SMOLIMOHATBbHBI HHTEJICKT:

® [aBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpesiaraTh MIaH €€ N3MEHEHMS,

© OOBSICHATD NMPUYUHBI JOCTHXKEHUS (HEJOCTHIKEHHS) Pe3ysIbTaTOB JesITeIbHOCTH, aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHUBBI B AESITEIBLHOCTH (B TOM YHCJE B XOJ BBITOJHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LENH U YCIOBUSAM;

® CTaBUTH ce0s HA MECTO JIPYroro 4ejioBeKa B XOJE CIOpa MM JUCKYCCHM Ha HAy4HYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

®IpU3HABATh CBOE MpaBO Ha OMMOKY MpHU peuieHHd (U3NYEeCKUX 3a1ad Wid B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MIPaBo JPYToro.

16



HNPEIMETHBIE PE3YJIbTATBI

K xonmy oOyyenus B 7 KJjacce MpeJMETHbIC pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

® M CIIOJIB30BAaTh IIOHATHA. (1)I/I3I/I‘-IGCKI/IC u XUMHNYCCKHUEC SABJICHHUA, HaGJHOI[eHI/Ie,
9KCIICPUMCHT, MOJCJIb, T'HIIOTC3a, CANMHUIIBL (I)I/I3I/I‘ICCKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KHUJIKOE, raz000pa3HOe), MEXaHHUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  NPAMOJMHEHHOE),  TpaeKTopus,
paBHOJEHCcTBYIOIIas cwia, Jaedopmanus (ymnpyras, IUIaCTUYEcKasl), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

e paznuyath sBIeHUS (MU dy3us, TEIIOBOE IBMKCHHE YaCTHIl BEUIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBU)KEHUE, MHEPLUS, B3aUMOJECICTBUE TEJl, paBHOBECHE
TBEPIBIX TN C 3aKPEeIUIEHHOH OChbIO BpallleHWs, Iepejada JaBieHUs TBEPABIMU
TeJIaMU, KUAKOCTSIMH U razaMu, aTMOC(EpHOe J1aBJlIeHUE, INIaBaHUE Tell, IPEBPALCHHS
MEXaHWYEeCKOU 3Hepr1/11/1) 110 OIMUCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBEC OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacro3HaBaTh NPOSBICHUE WM3YYEHHBIX (DPU3UYECKHX SIBICHUH B OKpY’>KalOIIeM MHUpE, B
TOM 4yMcie (U3MyYecKue SBJICHHMS B IPUPOJE: MPUMEPHl ABHKCHHS C Pa3IUYHBIMU
CKOpPOCTSIMH B KMBOH M HEKUBOW NpUpPOAE, NEHCTBHE CHUJIBI TPEHUS B NPHUPOJE U
TCXHHUKE, BJIIMAHUC aTMOC(bepHOFO JaBJICHUS Ha JKUBOM OopraHuisM, ILIaBAHUC pI)I6,
phlYard B Tejie YeloBeKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOIMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

® OITMCbIBATb U3Y4YCHHBLIC CBOMCTBa Te€lI H (1)I/IBI/I‘ICCKI/IG SABJICHUSA, UCIIOJb3Ys (1)I/I3I/I‘-I€CKI/IG
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHUla TPEHUs, JaBJICHHE
(TBEpHOro Tema, KUAKOCTH, rasza), BBITAJKMBAIOIAs CHJIa, MEXaHWYecKas padora,
MOIIIHOCTb, TIUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(UIHUEHT TIOJE3HOTO JIEUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUANbHAs SHEPIus), MpH ONUCAHUU MPABUIBHO
TPaKTOBaTh (PM3MUECKUI CMBICI UCIOJIb3yEMbIX BEIMYHUH, UX 0003HAUEHUS U €TUHHIIBI
(¢u3NYeCKUX BEIMYMH, HAXOAWUTHb (QOPMYJbl, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYrUMH BEJIWYMHAMH, CTPOUTH IpadUKH H3YyUYEHHBIX 3aBUCHMOCTEH
(U3NUECKUX BEJTUYNH;

® XapaKTepU30BaTh CBOMCTBA Tell, (PM3MUECKUE SBJICHUS U MPOLECCHI, UCTIOIb3Ysl MpaBuiIa
CJIO’KEHUS CUJI (B/10JIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUIO paBHOBecHs pblyara (0J0Ka), «30J]0TO€ TMPaBWIO» MEXAaHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKON SHEepruu, MpHU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa U 3aIllMChIBATh €0 MaTEMAaTUYCCKOC BBIPAKCHHE,

® 0OBLICHSTH (1)I/IBI/II-IGCKI/IC SABJICHUSA, ITIPOUECCHI U CBOIiCTBa TCJI, B TOM YHCJIC U B KOHTCKCTC
chyauHﬁ MPAKTUKOOPHUECHTHUPOBAHHOT'O XapakTepa: BBISIBJIATDH MMPUYIUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH O0OBsICHEHHE U3 1—2 JIOTHYEeCKUX 1IaroB ¢ OMopoii Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUHM, (U3UYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

epemaTh pacuéTHble 3amaud B 1—2 JeHCTBHA, HCHOJNB3YSd 3aKOHBI U  (HOPMYIIHI,
CBs3bIBalOIME (U3MYECKHE BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3a7aydl
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3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PU3MUYECKHE BEIWYMHBI B (OPMYIBI U
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOAMMBIEC ISl pPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOTYYEHHON (PU3NYECKON BETMUHHBI;

® pacro3HaBaTh IpoOIEeMbl, KOTOPbIE MOYXHO PEIINUTh MPH MOMOIIU (PU3UUIECKUX METOMOB,
B ONMCAHUU HCCIICOBAHUS BBLIENATH IPOBEPSIEMOE MPEANOI0KEHUEe (TUIIOTE3Y),
pa3nnyaTth ¥ WHTEPHPETHUPOBATH MOJYYCHHBIH PE3yNbTaT, HAXOAUTh OIIMOKU B XOe
OIbITA, JIENATh BBHIBOJIBI [10 €70 PE3yJbTaTaM;

® [[POBOJIUTH OTBITHI MO HAOMIOJCHUIO (PU3UYECKUX SIBICHUN WM (PU3HUECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPsieMble MPEINONIOKEHUs, CcOOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;

® BHITIOJIHATH MPSIMbIE M3MEPEHHS PACCTOSIHHS, BPEMEHH, MacChl Tela, 00b&éMa, CHIIBI U
TEMIIepaTypbl C HUCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBAThH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHON a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;

® [[POBOJIUTh MCCJIEOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKON BEJIMYMHBI OT JIPYroi c
UCIIOJIb30BaHUEM INPSAMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PABHOMEPHO ABHKYIIETOCS
Tela OT BPEMEHM JIBUYKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHHUs OT Beca TeJla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLAau
COIPUKOCHOBEHMSI TEJl, CHJIbl YIPYTOCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOLICH
CWIBl OT 00BEMA TOrpYy)XEHHOH dYacTH Tella W OT IUIOTHOCTH IKHJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT IVIyOHWHBI, Ha KOTOPYIO IOTPYKEHO TeJo,
yCIOBUH IJIaBaHMs TeJ, YCIOBMM paBHOBecHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIEN0BaHMs, COOMpaThb YCTAHOBKY U  BBIIOJHATH
U3MEpEHUs], cenys MpeIOKeHHOMY IJIaHy, (PUKCHpPOBATh Pe3yNbTaThl MOIY4eHHON
3aBHCUMOCTH (PM3MYECKHX BEIMYMH B BHUJE MPEUIOKEHHBIX TAOIHII M TpaguKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMS,

®[IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUEeCKUX BEIUYMH (IUIOTHOCTH BEIECTBA
KUAKOCTH M TBEPAOrO Tejla, CWIA TPEHMUsI CKOJBXECHMs, JaBJICHHE BO3yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOIAs Ha MOIPYKEHHOE B JKUIKOCTH TEIO,
KOA((UIIMEHT IMOJIE3HOTO JIEHCTBUSL MPOCTHIX MEXAaHU3MOB), CIENysl MPEaoKEHHOU
MHCTPYKILUU: TIPH BBIMOJIHEHUN U3MEPEHUN cOOUpaTh IKCIEPUMEHTAIBbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

ecoONMIOaTh MpaBWJIa TEXHUKU O€30MacHOCTH Npu pabore ¢ J1abopaTOPHBIM
000pyTI0BaHUEM;

e yKa3blBaTh NPUHLMUIIBI JEHCTBUS TNPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY/Ibl, OapOMETp, phlyuar, MOABMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHS N3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB
C ONOPOHM Ha MX ONHCaHUA (B TOM YHCIE: MOJIIMIHUKH, YCTPOMCTBO BOJOIPOBOAA,
TUIPABIMYECKUA TIPECC, MaHOMETp, BBICOTOMED, IOPIIHEBOM HAcOC, apeoMeTp),
UCIIOJNIb3YSl 3HAHHUS O CBOMCTBAaX (PU3WYECKUX SBJIEHUN U HeoOXoauMble (U3HUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOJUTH MpUMEPbl (HAXOOUTh HHGMOpPMALMIO O TMpHUMepax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (U3MUECKUX 3HAHUI B TOBCEJHEBHOM JKU3HU g oOecredyeHus
0e30macHOCTH NpHU OOpalleHHH C NpudopaMM U TEXHHUYECKUMH YCTPOWUCTBaMH,
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COXpaHEHHSI 370pPOBbsi M COONIOACHHUS HOPM DKOJIOTMYECKOTO TIOBEICHHUS B
OKpYKaroIleH Cpere;

® OCYIIECTRIIATh OTOOP HMCTOYHMKOB HHGpopMaruu B VHTEpHETe B COOTBETCTBHH C
3aJIaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUHN U IMyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHHUKOB BBIIEISITh HH(OPMAIIHIO, KOTOPAS SBJISETCS IPOTUBOPECUNBOM
WJIH MOYKET OBITh HEJIOCTOBEPHOI;

® [ICII0JIB30BATh TMPH BHITIOJTHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIMTEPATYpPY
(U3HYECKOTO COJCp)KAHUs, CIPABOYHBIC MaTepualbl, pecypchl ceth WHTepHeT,
BIIQJICTh MpHUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WHMOpMALUU U3
OJIHO} 3HAKOBOW CHUCTEMBI B JAPYTYIO;

® cOo3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBE 2—3
HUCTOYHUKOB MH(POPMAIUN (PU3NIECKOTO COACPIKAHUS, B TOM YHUCIIC MyOIMYHO JIeNaTh
KpaTKHe COOOIICHHSI O pe3y/IbTaTax IMPOCKTOB MM YYCOHBIX MCCIICIOBAHUM, IIPH 3TOM
IpaMOTHO HWCIOJIb30BaTh W3YyYCHHBIM MOHITUWHBIA ammapar Kypca (Qu3MKH,
COIPOBOXKIATH BBHICTYIIJICHUE MMPE3CHTAIUCH;

e [IpH BBINIOJHCHUN YUYEOHBIX MPOEKTOB M HMCCICIOBAHUN paclpenelisiTh 00sS3aHHOCTH B
TPyINIE B COOTBETCTBUH C IIOCTaBICHHBIMH 3a]]a4aMU, CJICTUTh 32 BBITIOJHEHUEM IUIaHA
NEHUCTBUI, aNeKBAaTHO OICHWUBAThL COOCTBCHHBIA BKJIAJ B JEATCIBHOCTH TPYIIIIHI,
BBICTPAaNBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAsE MHCHHE OKPYIKAIOIIHX.

K xoHiy oOy4yeHus B 8 KJjacce mpejMeTHbIC pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHH:

® [ICTI0JIb30BATh IOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHSI BEIIECTBA, KPUCTAUIMYECKHE W aMOpQHBIE Tena,
HACBILICHHBIA M HEHACBILLEHHBIN Tap, BIaXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS
DHEPrus, TEMJIOBON JABUTATENb, dJIEMEHTAPHBIN MIEKTPUUECKUI 3apsill, HIEKTPUUIECKOE
10JIe, MPOBOJHUKU M JAMDJIEKTPHUKH, NOCTOSHHBIA JJEKTPUYECKUHA TOK, MAarHUTHOE
10JI€;

epa3nuyaTh SBJIEHUA (TEIUIOBOE pacUIMpeHHe U C)KaThe, TeIulonepesaya, TerIoBOe
paBHOBECHE, CMauyMBaHHe, KalWUIIpHbIE SIBJICHUS, WCIApeHHe, KOHJEHcalus,
IUIaBJIeHWe,  KpUCTanu3anus  (OTBepJeBaHME),  KUIEHHe,  TeIulomnepenaya
(TEerIoNpOBOJHOCTb, KOHBEKIMS, H3JIyYEHHE), JIEKTPH3alUs Tell, B3aMMOJEHCTBHE
3apsAa0B, JCHCTBUS 3JEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBUE
MarHuToB, JAEMCTBME MArHUTHOIO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHAYKIHS) 10 ONMCAHHUIO HX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

® pacro3HaBaTh NPOSIBIECHUE M3YUYEHHBIX (DPU3NYECKHUX SIBICHHH B OKpYXalollleM MHpe, B
TOM 4Hcie (U3MYECKHe SBJICHUS B TMPHPOJE: TOBEPXHOCTHOE HATSHDKEHUE U
KallWUISIpHBIE SIBJICHUS B TPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHHE pPOCHI, TyMaHa, WHEs, CHEra,
SIIEKTPUYECKUE SBIEHUS B arMocepe, JJIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE 1oJsie 3eMild, Jpel] MOoOCOoB, pOJib MarHUTHOTO IOJISA JJS JKU3HU Ha
3emJie, MOJISIPHOE CHUSIHME, NPU 3TOM MEPEBOANUTH MPAKTUYECKYIO 3aady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHHI;

® ONIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MUECKHE SBIICHUS, UCNONb3ysd (DU3NUEcKHe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsS JHEPIHs, KOJIMYECTBO TEIUIOTHI, YAEIbHAs
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TEIJIOEMKOCTh ~ BEIIECTBA, yJeidbHAs TEIUIOTa IUIaBICHUS, YJeldbHAs TEIUloTa
napooOpa3zoBaHus, yHIeIbHAs TEIIOTa CTOPaHUs TOIUIMBA, KOA(PQUIMEHT MOJIE3HOTO
JICUCTBUS TEIUIOBOW MaIllMHBI, OTHOCHUTENIbHAS BJIAXKHOCTh BO31yXa, AJEKTPUYECKHI
3apsif, cujla TOKa, OJJIEKTPUYECKOE HaINpsKeHHe, COMPOTHUBIICHHWE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIIEHUE BEIIECTBa, padoTa U MOIIHOCTDH 3JIEKTPHUUECKOTr0 TOKa), IpH
OMKMCAHUW TPABWIBHO TPAKTOBATh (PU3UYECKHIA CMBICT HCIONB3yeMbIX BEIUYHH,
0003HaYCHHS] U AUHUIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIBI, CBSI3LIBAIOIIHEC
JaHHYI0 (HU3UYECKYI0 BEIUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

® XapaKTepU30BaTh CBOWMCTBAa Tel, (U3MUECKUE SBJICHHUS M MPOLECCHI, HUCIOIb3Ys
OCHOBHBIE€ TIOJIOKEHHSI MOJICKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMH TOoJed (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsiga, 3akoH OMa ansi yyacTka menu, 3akoH JDkxoyms—JIeHna, 3aKkoH coxpaHEHHs
SHEpPruM, MPH 3TOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3aIUCBHIBATH €O
MaTEeMaTU4YeCKOe BHIPAKCHHUE;

® O0BSICHATH (PU3UYECKHE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE CUTYyaIlui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISTH NMPUUYUHHOCIEICTBEHHBIC CBSI3H,
CTpOUTh OOBsICHEHHE M3 |—2 JOrMYecKuX MIaroB ¢ OMoOpod Ha 1-2 H3yYEHHBIX
CBOICTBa (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

epemath pacy€THbE 3aJayd B 2—3 JEWCTBUA, WHCIONB3yd 3aKOHBI U (HOPMYIIHI,
CBs3bIBalOIIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalW3a YCJIOBHS 3a7auud
3alUCBHIBaTh KPaTKOE YCJIOBHE, BBIABIISATH HEIOCTATOK JAHHBIX JIJISl PELICHUS 3aJlayH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOUMBIE JJI €€ PEIICHUs], TPOBOIUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAHHBIMU;

® pacIio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTH MPU TMOMOITU (PU3HUECKHX METOJIOB,
UCIIONb3Ysl OMMCAaHUE MCCIENOBAHMS, BBIIEIATH MPOBEPSAEMOE MPEANOI0KEHHE,
OIICHUBATH MPABUIBLHOCTh TIOPSJIKA MPOBEICHUS UCCIIEAOBAHUS, I€TIaTh BHIBOIBI;

® IPOBOJUTH OTBITHI MO HAOTIOACHHUIO (PU3MUECKUX SBICHUHN MK (PU3NYECKUX CBOMCTB Tel
(KanmWJUTSIpHBIE ~ SIBJIGHMSI, 3aBHUCHMOCTh JIaBJIGHMsI BO3JyXa OT €ro o0bnéma,
TEeMIIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS M HATPEBAHMS MIPH U3IIYYCHHUH OT IIBETA
u3Nyyaronie (mornomaromnieil) TOBEPXHOCTH, CKOPOCTh HCIApEHUs BOABI OT
TEMIIEpaTypbl KUAKOCTH M IUIOMAAM €€ TOBEPXHOCTH, »JJIEKTPU3ALMS Tel U
B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3aps0B, B3aUMOJCHCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAaTHUTHBIX TOJIEH MMOCTOSTHHBIX MarHUTOB, IEHCTBHSI MarHUTHOTO TTOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBHUIATENS
MOCTOSSHHOTO TOKa): (opMynHpoBaTh MpOBEpsSEMbIe MPEANONOKEHHs, COOUpaTh
YCTAaHOBKY U3 TMPEIIOKEHHOTO O00O0pYyIOBaHUS, OINMUCHIBATH XOJI OMbITa U
(bopMyIUPOBATh BHIBOJIBI;

® BRITIOJTHATh TPSIMBIE W3MEPEHUsI TEeMIIepaTypbl, OTHOCHUTEIHHOW BIAXHOCTH BO3/yXa,
CHUJIBI TOKA, HAINpPSDKEHUS C HWCIOIh30BAHMEM AaHAJIOTOBBIX TPHOOPOB WM JIaTYHUKOB
bu3NYECKUX BEIWYMH, CPAaBHHUBATh PE3YNIbTAaThl W3MEPEHUN C Y4€TOM 3aJaHHOMN
a0COTIOTHOM MOTPEIIHOCTH;

® IPOBOJUTH HCCIEAOBAHNUE 3aBUCHMOCTH OJHOW (PU3UYECKOW BETUMYHMHBI OT APYro C
UCIIONIb30BAaHUEM MPSMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBIICHHS] IPOBOJHUKA OT
€ro JUIMHBI, IUIONIAIA MOMIEPEYHOT0 CEUEHUS W YACIHHOTO CONMPOTUBIICHUS BEIIECTBA
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IPOBOJHMKA, CHUJIBI TOKA, UAYILETr0 Yepe3 NPOBOJHHK, OT HANPSDKEHUS Ha MTPOBOIHUKE,
UCCIICIOBAaHUE IIOCIEI0BATEIbHOTO W HAapaJJIeIbHOTO COEIUHEHUH MPOBOJHHUKOB):
IUIAHUPOBATh UCCIIEIOBaHUE, cOOMPATh YCTAHOBKY U BBINOJHATH M3MEPEHHs, CIEAys
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTAThl IIOJyYCHHON 3aBUCUMOCTH B BHUJIE
TaOIMI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIIEI0BAHNUS;

® [IPOBOJIUTh KOCBEHHBIE H3MEpEeHHs] (U3NYECKUX BEIMYUH (yAeNbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTh AJIEKTPUYECKOT'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTMUUHBL;

ecoOmolaTh IpaBUIa TEXHUKM Oe3omacHocTH mpu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEeM;

® XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOM Ha MX ONUCaHUs (B TOM YMCIE: CHUCTEMa OTOIUJIEHHS JOMOB, T'MTPOMETD,
napoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CYETUHK DJICKTPUYECKOH OSHEPrum,
3JIEKTPOOCBETUTENIbHBIE MPUOOPBI, HAarpeBaTelbHbIE SJIEKTPONPUOOPHI (NIIPUMEpPHI),
JIEKTPUUECKUE MPEIOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJABUIrATENb HMOCTOSHHOTO
TOKa), WCIOJNB3YyS 3HAaHUS O CBOMCTBAaX (U3MUECKUX SIBICHUA M HEOOXOAMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOHMCTBA W W3MEPHUTENbHBIE MPHOOPHI O
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTelb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOI, PeocTar), COCTaBIATh
CXEMBI JIEKTPUUYECKUX ILIeNel C MOCIeI0BATeNbHbIM U MapajuleIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI JIEMEHTOB AJIEKTPUUECKUX LIENel;

®[IPUBOAMTH IpUMEPHl (HAXOOUTh HMH(POpPMALMIO O TMpUMEpax) MPAKTUYECKOIO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHMA B TIOBCEAHEBHOW KHM3HH Ui OOECIICYCHUs
0e30MacHOCTH NTpU OOpalleHMH C NpUOOpaMH M TEXHUYECKUMH YCTpPOMCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

® OCYILECTBIIATh MOUCK MHPOpPMaLUU (Pu3nuecKoro cojepxanus B MIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUM U MyTEM CpaBHEHUs JOMOJIHMUTENBbHBIX MCTOYHHKOB BBIJENSATH
UHPOPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUYNBOM MM MOXKET OBITh HEIOCTOBEPHOM;

® [ICTI0JIb30BATh NP BBHIMOJIHEHUN YYEOHBIX 33/JlaHUIl HAyYHO-TIONMYJSIPHYIO JUTEpaTypy
(GU3NIeCKOTr0 CcoAep)KaHUs, CIPAaBOYHBIE MaTepHallbl, pecypchl cetn HHTepHer,
BJIAJeTh MpHUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

®C03/1aBaTh COOCTBEHHBIE NHUCbMEHHBIE W KpaTKHE YCTHBIE CooOIeHus, 00001as
UHPOPMALIMIO U3 HECKOJbKUX HCTOYHMKOB (PU3MYECKOTrO COJEp:KaHUs, B TOM UHUCIE
nyOJIMYHO  TPEJCTaBIATh  Pe3yabTaThl MPOEKTHOW WIJIM  HCCIEI0BaTENIbCKON
NEeSITeTHHOCTH, TIPH 3TOM TPAMOTHO WCIOJIB30BATh W3YUEHHBIH MOHATUIHBIN ammapar
Kypca (pHU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

®IIpH BBINIOJHCHUH Y4YEOHBIX TIPOCKTOB W WCCIEAOBAaHHWHA (PH3MUECKUX IPOIECCOB
pacrpenensaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 3aJadyaMH,
CIIEZIUTh 32 BBINOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHWBATh  COOCTBEHHBI BKJIQJ B  JIEATEIBHOCTh  TPYIIBI, BHICTPAWBAThH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.
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K xoHmy oOyuyenus B 9 Kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

®UICIIONIB30BATh IOHATHS: CHCTEMa OTCY€Ta, MaTepHajbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO IBMKEHUS, nedopmanus (yrnpyras, IiacTHIecKas),
TpPEeHUE, LEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M MEPerpy3Kd, ILEHTP
TSDKECTH, aOCOJIOTHO TBEPAOE TENOo, LEHTP THKECTH TBEPIOTO Tella, paBHOBECHE,
MeXaHW4YeCKue KojeOaHWs W  BONHBI, 3BYK, HWH(pa3ByK U  YIbTPa3BYyK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMATrHUTHBIX BOJH, CBET, OJM30PYKOCTh H
JaTbHO30PKOCTh, CHEKTPhl HCITyCKaHWs M IMOTNIOIIeHus, anbda, Oera- M ramma-
U3JTy4CHHUSI, U30TOIIBI, SZIepHAsl SHEPTreTHKa,

epa3nuyaTh SABJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE BH)KEHUE,
PaBHOYCKOpEHHOE IPSMOJIMHEHHOE JBIKECHNE, CBOOOIHOE Ma/IeHHE TEJl, pPABHOMEPHOE
JBIDKEHHE 10 OKPY)KHOCTH, B3aMMOJCHCTBHE Tell, pPEaKTHBHOE JBH)KEHUE,
Kosie0aTeIbHOE JABMKECHHUE (3aTyXalolle M BBIHYXKACHHbIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTPaKCHHWE 3BYyKa, NPSMOJIMHEHHOE pacHpoCTpaHEeHHE,
OTpa)XEHUE U MPEIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3JIOKECHUE
0enoro cBera B CHEKTP M CIIO)KEHHE CIIEKTPAJIBHBIX IBETOB, IUCIEPCHS CBETA,
€CTECTBEHHAs PaJMOAKTHBHOCTHh, BOSHUKHOBCHHE JMHEHYATOrO CIIEKTpAa H3JIyUCHHS)
[0 ONHMCAaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JaHHOE (PU3HYECKOE SBJICHUE;

® pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DPM3NYECKHUX SBICHHHA B OKPYXKArOImEeM Mupe (B
TOM 4Yncie (PU3NYECKUE SBJICHUS B NMPUPOJE: NPWIMBBI U OTIMBBI, ABHKCHUE TUIAHET
CoJTHEYHOH CUCTEMBI, pEaKTHBHOE JBIKECHHE KHUBBIX OPTaHU3MOB, BOCIIPHATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHMYECKHE BOJIHBL, I[yHAaMH, 53XO, IIBETa TeT,
ONTUYECKHE SBJICHUS B  TNpuUpoAe, Ouosornyeckoe JieiicTBUE  BUIAMMOTO,
yIABTPa(UOIETOBOTO U PEHTTEHOBCKOTO W3IyYeHHUH, €CTECTBEHHBIH paJnOaKTHBHBIH
(GOH, KOCMHUYECKHE Jy4H, paAJNOAKTHBHOE W3JIy4YCHHE MPHPOIHBIX MHHEPAJIOB,
JIeicTBHE PalMOAKTUBHBIX M3ITyYeHH Ha OPTaHU3M UYEJIOBEKA), TIPU STOM TEPEBOIUTH
NPaKTUYECKYI0 33aady B Y4eOHYIO, BBIJIENATh CYIIECTBEHHBbIE CBOMCTBa (IIPU3HAKH)
(bu3nUeCKuX SBICHUIA;

® ONMCHIBATh U3yUYCHHbIE CBOMCTBA Teld U (U3NYECKUE SIBICHUS, UCTOIb3Ys (U3UUYECKHE
BEJIMYMHBI (CPEIHssI U MTHOBEHHAs CKOPOCTh Te€Nla MpPU HEPaBHOMEPHOM IBHKEHUH,
YCKOpEHHE, MepeMelIeHne, MyTh, yrioBas CKOPOCTh, CHJIA TPEHUS, CHJa YIPYTrOCTH,
CHIa TSDKECTH, YCKOPEHHE CBOOOIHOTO IaJIeHUs, BEC Tela, MMITYJIbC Tejd, MMITYIbC
CHJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIUANbHAS YHEPTUs Tela, MOJHATOrO
Ha/l TIOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS SHEPIUs CKATON MPY)KUHBI, KHHETHYECKast
SHEprus, TMOJHAas MEXaHW4ecKas OSHEpTrHs, MEepPHoJ MW YacToTa KoJeOaHWid, ITHHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTH CBETa, TOKA3aTeNb MPEIOMIICHHS
Cpefbl), TIPU ONMHUCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJIB3YEMbIX
BEJIMYMH, OOO3HAYEHUS M €IUHUIBI (PU3MYECKUX BETUYMH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYIO0 BEJIHUYMHY C IPYTMMHU BEIHMYHMHAMH, CTPOHTH
rpadMKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;

® XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS W MPOIECCHI, WCIOIb3YsS 3aKOH
COXpaHEHHsI DHEPTuH, 3aKOH BCEMHUPHOTO TATOTCHHUS, MPHUHIUI CYNEPIIO3UIMHA CHJI,
HNPUHIUI OTHOCUTENBbHOCTH [ anuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHUsI UMITYJIbCa,
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3aKOHBl OTPAKEHHUsS M TIIPEIOMIIEHHS CBETA, 3aKOHBI COXPAHEHHUs 3aps0BOI0 U
MaccoBOI'O YHMCENI TMpU SAJEPHBIX pEaKUMsIX, IOpU H3TOM JaBaThb CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MATEMATUYECKOE BHIPAKCHHE;

© 00BACHATH (Pr3HUECKHE ITPOLECCHl U CBOMCTBA Tell, B TOM YUCIIE U B KOHTEKCTE CUTYyallui
IPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABISTH IMPUYUHHO-CIEJCTBEHHBIE CBS3H,
CTpouTh OOBSICHEHHWE M3 2—3 JOTHYECKMX IIaroB C OHNOpPOH Ha 2—3 H3Y4YEHHBIX
CBOWCTBA (PM3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiarh pacu€THbIE 3a/1auyl (ONUPAIOIIKUECS HA CUCTEMY U3 2—3 ypaBHEHMIl), UCIOJIb3YS
3aKOHBI U (OPMYIJIBI, CBS3bIBAIOIIME (PU3UYECKUE BEIMYMHBL: HAa OCHOBE aHAIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOE YCIOBME, BBIABIATH HENOCTAIOUIME WM
U30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBIE JUISl pEILEHUs,
IPOBOAMTH pacu€Tbl U OLIEHHWBATh PEATUCTHUYHOCTb IIOJIyYEHHOTO 3HAYEHHUS
(U3HYECKON BETUYMHBL;

® pacro3HaBarh Mpo0IEMbl, KOTOPbIE MOXHO PEIIUTH MPHU TMOMOLIH (HU3NIECKUX METOJIOB,
UCMOJb3Yysl OIMCaHME MCCIEeOBaHUSA, BBIICIATh IPOBEPSIEMOE IPENIONOKEHHE,
OLIEHUBATh MPABUIBHOCTb MOpSAAKA IPOBEACHUS MCCIEIOBAHUSA, [€JIaTh BBIBOJIBI,
MHTEPIPETHPOBATH PE3YNIbTATHl HAOIIOICHUH U OIBITOB,;

® [IPOBOJIUTH OIIBITHI 110 HAOIIOIEHUIO (PU3UUECKUX SIBJICHUM UM PU3NUECKUX CBOICTB Tel
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUs SHEPIUH, 3aBUCUMOCTD
nepuoja KojsebaHui Npy>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MaJbIX KOJeOaHHH, MPAMOIMHENRHOE paclipoCTpaHEeHHE
CBETa, pPa3jioKeHUEe OeJloro CBeTa B CIHEKTP, HU3YYE€HUE CBOMCTB M300pa)KeHUS B
IUIOCKOM 3€pKaje M CBOWCTB H300paK€HUS NpeaMeTa B coOHMparolled JMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEWYaThIX CHEKTPOB H3Iy4YEHHUS): CAMOCTOSITEIBHO
coOMpaTh YCTAHOBKY U3 M30BITOYHOT0 HabOpa 000py10BaHHUS, ONUCHIBATH XO/1 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

® [IPOBOJIUTH TNPH HEOOXOAMMOCTH CEpUI0 MPSMBIX H3MEPEHHH, ompenenss CpeaHee
3HaYeHHEe H3MepsieMOol BeJWYMHBI ((POKYCHOE pacCTOSHUE COOMpAOLIeH JIHH3BI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® [IPOBOJIUTh HCCIIEIOBAaHHE 3aBUCHUMOCTEH (U3MUECKUX BEJIWYMH C MCIOJIb30BaHUEM
OpSIMBIX HU3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHUM IpPU PaBHOYCKOPEHHOM
JIBUKEHUM 0€3 HauyalbHOW CKOPOCTH, NepuoAa KojeOaHuH MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIja OTPaXEHHUsS CBETa OT yrja NajgcHUs U
yrila MpeioMIICHHs OT yIJIa MaJieHHs): IUIAaHUPOBaTh HCCIEeI0BaHHE, CAMOCTOATEIBHO
coOuparb yCTaHOBKY, (DPUKCHpOBaThb pe3yJabTaThl IOJIYYEHHOHM 3aBUCHUMOCTHU
¢u3nyecKuX BETUYMH B BHUJAE TaOIUI] U rpaduKOB, JI€1aTh BBIBOJBI MO pe3yJbTaTaM
UCCIIEI0BAHMS,

® [IPOBOJUTH KOCBEHHbIE H3MepeHUs (UINYECKUX BEIUYMH (CpeHssi CKOpOCTb U
YCKOpEHHUE Teja MPpH PaBHOYCKOPEHHOM JBH)KEHHH, YCKOpEHHE CBOOOIHOTO MaJIeHus,
KECTKOCTh TPYKUHBI, KOXPPHUIMEHT TPEHUS CKOJBXKEHUS, MeXaHUdeckas pabora u
MOIIIHOCTh, YacTOTa M TNepuoja KoJeOaHWH MaTeMaTHYeCKOro U MPYXHUHHOIO
MasTHUKOB, ONTHYECKas CHJa COOMPAIOIICH JMH3BI, pPaJAUOAKTHBHBIN  (DOH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJIHSTH
U3MEpEHMS, CIeNysl IPEAJIOKEHHON MHCTPYKLUH, BBIYHMCIATh 3HAYEHHUE BEJIMYUHBI U
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AQHAJIM3UPOBATh IIOJYYEHHBIE pPE3yNbTaTbl C YY4ETOM 33JaHHOM IOTPELIHOCTH
U3MEpEHUN;

ecoOm0laTh NIpaBUIa TEXHUKM Oe3omacHocTH mpu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® pa3In4yaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PU3MYECKUX MOJEINe: MaTepuaibHas TOUKa,
aOCONIOTHO TBEPAOE TEJNO, TOYEUHBIM MCTOYHMK CBeTa, Jyd, TOHKas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO Spa;

® XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C Omopol Ha uX onucaHuss (B TOM YHCIE: CHUAOMETP, AATYMKH I10JIOKEHUS,
pacCTOSHUS U YCKOPEHMs, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (hoToanmnapar, OnTHIeCKue
CBETOBOJIbl, CIIEKTPOCKOIN, JO03UMETp, Kamepa Buibcona), wucrosnb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® IICIIOJIb30BAaTh CXEMBl M CXEMAaTUYHbIE PUCYHKH H3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB MPU PELIEHUU Y4eOHO-
NPAaKTUYECKHUX 3aJay, ONTUYECKUE CXEMbI Ul MOCTPOEHUS M300pakeHHH B IIIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

®[IPUBOAUTH INpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpPUMEpax) MPaKTHYECKOro
UCTIOJIB30BaHUST (PM3MYECKUX 3HAHUA B TIOBCEAHEBHOW KH3HH Ui OOECIICUCHUs
0€30MaCHOCTH TpH OOpaIIeHud ¢ NpUOOpaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbsi M COOJIOJEHUS HOPM SKOJIOTMYECKOTO TIOBEACHUS B
OKpYXarollen cpene;

® OCYIIECTBIIATE TOUCK wuHGpopManmu (usmyeckoro coaepxkanus B MHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3allpoc, HAXOIUTh IIyTH OIpe/eieHus
JIOCTOBEPHOCTH TOJIYUCHHOH WH(POPMAIlMM HAa OCHOBE HWMCIOIIUXCS 3HAHUUW W
JIOTIOJIHUTEIbHBIX HCTOYHHUKOB;

® [ICII0JIB30BATh MpPU BBHINOJHEHUM YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy
(Gu3NYECKOro coJepKaHus, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu HWHTepHer,
BJIAJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGOpMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTYIO;

® Cc03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAIIUH U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOro CoJepKaHus, MyOIMYHO TNPEeACTaBIATh
pe3yabpTaThl MPOEKTHOM MIIM HUCCIENOBATEIIBCKON NEATEIBbHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar u3ydaeMoro pasjena (QU3MKU U
COIIPOBOKJAaTh BBICTYIUICHHWE Ipe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayauTopuu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauuecTBo yacos
Ne HanmenoBaHue pasiejioB 1 TeM DJ1eKTpOoHHbIE (LU pPOBHIE)
KonTpoJbHblie IIpakTnyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTesibHbIE pecypChl
paboThI padoThI
Pasnen 1. ®u3nka u e€ poJib B MO3HAHNHU OKPY:KAIOIIEro MAPa
bubanoreka [JOK
11 PusiKa - Hayka 0 Ipupose 2 https://m.eds00.ru/7f416194
bubaroreka [JOK
12 o 2 1
HSHHCCICHE BETMHHEL https://m.edsoo.ru/7f416194
. Bubmoreka [JOK
13 EcrecTBeHHOHAYYIHBIN METO/I IO3HAHUS 2 1 https://m.eds00.ru/7f416194
HUtoro mo pasueny 6
Pa3znen 2. [lepBoHavyaabHbIe CBeIEHHSI O CTPOEHHH BelecTBA
21 C 1 bubnmoreka [JOK
' TpocHHeE BetliccTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHHE U B3aUMO/ICHCTBUE YaCTHI] 2 1 Bbubmunoreka [JOK
' BELIECTBA https://m.edso0.ru/7f416194
bubnmoreka [JOK
2.3 ArperaTHbIE COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro mo pazaeny 5
Pa3nen 3. [IBuskeHue u B3auMoieiicTBHe TeJl
31 M 3 bubnuoreka [JOK
' CXAHIHECKOE ABIDEHIE https://m.edsoo.ru/7f416194
32 " 4 1 Bu6morexa LIOK
' HEPIHA, Maccd, TUIOTHOCTL https://m.edso0.ru/7f416194
bubmmoreka [JOK
33 Cuna. Buer oot 14 ! 2 https://m.edsoo.ru/7f416194
HUroro mo pazaeny 21
Paznen 4. [laBiienue TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB
41 [Hasnenue. [lepenaua nasnenus TBEPABIMU 3 Bubmumorexa LIOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TCJIaMHU, ) KUJIKOCTSMHU U ra3aMu

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

4.2 JlaBneHue KUAAKOCTH 5 BuGmorexa LIOK
' CHIE AIKOE https://m.eds00.ru/7f416194
Bubanoreka [TOK
43 ATmocheproe rasacrne 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XHIKOCTH U Ta3a Ha MOTPY:KEHHOE 7 3 Bubmuorexa LIOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
HWtoro mo pasueny 21
Pa3znen 5. PadoTa n MomHocTh. JHeprusi
bubaroreka [IOK
51 Pabora  MomoCT: 3 ! https://m.edsoo.ru/7f416194
bubmunoreka [JOK
52 Tpoctbie MexaHH3MEI > ! https://m.edso0.ru/7f416194
bubmunoreka [JOK
53 Mexarnieckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro mo pazaeny 12
PesepBHOE Bpemst 3
OBIEE KOJIMYECTBO YACOB I10 TTIPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoaunvecTBo yacoB

Ne HaunmenoBaHue pa3iejioB 1 TeM DJ1eKTpOHHbIE (LU pPOBHIE)
KountpoibHble IIpakTnyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTesibHbIE pecypChbl
padoThI padoThI
Pazgen 1. TensoBble siBjIeHUsI
11 C . 7 Bubmuoreka LIOK
' TPOCHHE I CBOHCTBA BEMECTRa https://m.edsoo.ru/7f4181ce
bubanoreka [IOK
12 Tennosrie nponeccat 21 1 5 https://m.edsoo.ru/7f4181ce
HUtoro mo pasueny 28
Pa3gen 2. DiieKTpUYecKHe 1 MATHUTHbIE SIBJICHUS
21 DneKkTpuyecKue 3apsabl. 3apsHKCHHBIE Tena U 7 1 Bubmorexa LIOK
' UX B3aMMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubanoreka [JOK
2.2 TlocTosTHHBIH NMEeKTPHUUECKHN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
23 MarHuTible SBaCHIs 6 ! 15 https://m.edsoo.ru/7f4181ce
Bbubmunoreka [JOK
24 3 4
FICKTPOMATTITHA HIAYKIILL https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 4 145
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KVIACC

KoaunvecTBo yacoB

Ne HaunmenoBaHue pa3iejioB 1 TeM DJ1eKTpOHHbIE (LU pPOBHIE)
KountpoibHble IIpakTnyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pazgen 1. Mexanuyeckue siBJeHUs
11 MexaHn4ecKoe IBUKCHUE U CIIOCOOBI €ro 10 1 Bubmuoreka LIOK
’ OIHCAHHUS https://m.edsoo.ru/7f41a4a6
N Bubmoreka [JOK
12 Bsanmoneiicrsue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka [JOK
13 3 10 3
AKOHPT COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
Pa3znen 2. MexaHnveckue KoJeGaHusi M BOJIHbI
bubanoreka [JOK
21 Mexanmreckie konebarms ! 3 https://m.edsoo.ru/7f41a4a6
Bubanoreka [JOK
2.2 MexaHH4ecKHe BOJHBL 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3znen 3. DiIeKTpOMAarHHTHOE MOJIe ¥ YJIeKTPOMAaTrHATHBIE BOJIHBI
31 DIIEKTPOMarHuTHOE MoJie U 6 2 Bubmuoteka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HUroro mo pazaeny 6
Paznen 4. CBeToBbI€E SIBJIEHUS
a1 3 6 5 bubmuoreka [JOK
' AKOHBI pACTIPOCTPAHEHHA CBETA https://m.edsoo.ru/7f41a4a6
Bubmorexa LIOK
4.2 JIvH3BI U onTHYecKue MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
43 Pasnoxenue 6emoro cBera B CIIEKTp 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15

Paznen 5. KBanToBbIe siBJIEHHS
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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

51 Hcnyckanue v noriomieHue cBeTa arToMoOM 4 1 Bubmmorexa LIOK
' Y B https://m.edsoo.ru/7f41a4a6
Bubanoreka [TOK
52 Crpoerne aTomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
Bubanorekxa ITOK
53 #nepubie peakiym ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznen 6. [loBTOpuTEILHO-0600 IIAKOIINIT MOTYJIb
6.1 TloBTOpeHne u 060061IeHNE COIePIKAHUS 9 ) Bubmmorexa [JOK
' Kypca pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
HUrtoro mo pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTpoJbHbie
paboThI

IIpakTnyeckue
padoThl

Jara
H3yYeHUst

DJIeKTpOHHbIE IM(pOBLIE
o0pasoBaTeJIbHbIE

pecypent

®dusnka — Hayka o Ipupoje. SBneHus
npuposl. Pusudeckue sIBICHHUS

MexaHn4ecKue, TEIIOBbIC, YIEKTPUIECKHE,
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS

®Dusnyueckre BEIMYUHBI U KX HU3MEPECHUE

VYpoxk-uccnenosanue "M3mepenue
TEeMIIePaTyPhI [IPHU IIOMOIIH KUAKOCTHOTO
TEPMOMETpA U JaTIHKa TeMIIepaTypsl”

Kaxk ¢u3uka u npyrue ecrecTBeHHbIE HAYKH
U3y4aroT npupoay. EcrecTBeHHOHAYUYHbII
MeToJ no3HaHus. Onucanne GU3MIECKUX
SIBJIEHUH C TIOMOILIBIO MOJIENEN

bubanoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenosanue "IIpoBepka runoTessl:
JAITBHOCTB MOJIETA MIAPHKA, ITYIIEHHOTO
TOPHU30HTAIBHO, TEM OOJIbIE, YeM OoJbIe
BBICOTA ITycKa"

Crpoenue BemiecTa. OIBITHL,
JIOKa3bIBAIOIHE JHCKPETHOE CTPOCHUE
BEILIECTBA

Bbubmunoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/DKeHI/Ie YacTHIl BEIICCTBa

Bu6miorexa LIOK
https://m.edsoo.ru/ff0a013e

Ypox-uccnenoBanne «OTBITH 1O
HaOJII0ICHUIO TEIIOBOTO PACLIUPEHHS I'a30B»

10

AI‘peFaTHI)Ie COCTOAHHA BEIICCTBA

11

BsanmMocBs3b MeX Iy CBOMCTBAMU BEILECTB B
Pa3HbBIX arperaTHbIX COCTOSIHUAX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
OCo0GEHHOCTH arperaTHbIX COCTOSTHHI BOZIBI

bubmuoreka [IOK
https://m.edsoo.ru/ff0a0378

12

Mexanuueckoe apuxeHue. PaBHomepHoe u
HEpaBHOMEPHOE JBIKCHUE

Bubmuoreka [IOK
https://m.edsoo.ru/ff0a05c6
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Bubmnoreka [TOK

13 C .E
KOPOCTD: EAHILEL CROpOCTH https://m.edsoo.ru/ff0a079c
14 P Bubmoreka LJOK
ACHCT HyTH H BpCMCHH ABHDKCHIA https://m.edsoo.ru/ff0a0ae4
. Wuepnus. 3akon unepiyu. Bzaumoaeiictsue Bumorexa LOK
TEJ KaK MPHYMHA H3MECHCHHUS CK TH
© P SMEHGHIA GKopoc https://m.edsoo.ru/ff0a0c10
JIBIDKCHUS TEI
16 ILroTHOCTE BemecTBa. Pacuer maccel n Bubmnoreka [TOK
o0beMa Tela 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopHas pabota «OnpenencHue
IDIOTHOCTH TBEPIOTO TEIa»
18 Pemenue 3ampa4 no reme "[1n0THOCTH bubmunoreka [JOK
BerecTsa” https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapaKTepUCTHKA B3aUMOICHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGoparopHas pabota «3ydeHne
20 3aBHCHUMOCTH PaCTDKEHHUS (e opMarun)
MPY>KUHBI OT MPUII0KECHHOMN CHITBI
21 SIBnenue Tarorenus. Cuia TSKECTH
C i i .
| e
Tena. Pemenn 4 110 Teme "Cui
" 8 https://m.edsoo.ru/ff0al778
TSHKECTH
23 Cuita TSKeCTH Ha IPYTUX TUIaHeTax. Bu6morexa LIOK
Dusnueckne XapakTePHUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
24 W3mepenue cui. JuaamomMery buGmorexa LIOK
P ' P https://m.edsoo.ru/ff0al8cc
25 B 0 Bu6miorexa LIOK
ee Tena. HeBecoMocTh https://m.edsoo.ru/ff0al778
2% CroxeHue AByX CHUJI, HAallPaBJICHHBIX 110 bubanotexa IIOK
OJIHOH mpsiMoii. PaBHO/IEHCTBYFOII[As CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agay mo teme
"PaBHOACHCTBYIOIIAS CHIT"
TpeHue cKoNbXKEeHUs U TpEHUE TOKos1. TpeHue bubarotexa IIOK
28
B MIPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGoparopnas pabota «3ydenne Bubmmorexa IJOK

3aBUCHUMOCTHU CUJIBI TPEHUSI CKOJIBXKEHUS OT

https://m.edsoo.ru/ff0alcc8
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CHJIBL IaBJICHUSA U XapaKTepa
COIIpHUKaCarOUIUuXCs HOBerHOCTeﬁ))

Pemenwne 3amau Ha OIIPCIACICHUC

30 PaBHOJECHCTBYIOLICH CHIIBI
q | e e
K HYECKOE U JKeHHE CHID», «CHITBL
P N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHID»
Konrponpnas pabora o temam:
3 «MexaHn4eckoe IBIKeHHe», «Macca,
IJIOTHOCTBY, «Bec Tenmay, «'padugeckoe
n3o0paxkenne cumy, «CHipn
33 Jaenenune. CriocoObl YMEHBIIICHHS 1 Bubmoreka [JOK
YBEJMYCHHUS JaBIICHHS https://m.edsoo.ru/ff0a20a6
3 JlaBneHue ra3a. 3aBUCIMOCTb JAaBJICHHS T'a3a bubanoreka [JOK
oT 00BEMa, TeMIIEpaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBneHus TBEPABIMU TEIAMU, Bubmmorexa [JOK
JKUIKOCTAMH M razamu. 3akoH ITackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHure B )KUAKOCTH U ra3e, BBI3BAHHOE Bbubmnoreka [JOK
JIECTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no reme «/laBnenue B Bubmuoteka [JOK
JKUIKOCTH U rasze. 3axoH ITackans» https://m.edso0.ru/ff0a2826
Bbubnnoreka [JOK
38 Coobmaronecs cocyaer https://m.edsoo.ru/ff0a2970
39 I'mppaBnmaecknii mpecc BuGmorexa LIOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiiHeBoit >KuAKOCTHBIN
Hacoc
Atmocdepa 3emmnu. [Tpuumnnsr
a1 CYIIECTBOBAHUSI BO3AYLIHON 000JI0YKH bubmumorexa IJOK
3emiu. 3aBUCHMOCTB aTMOC(hEpHOro https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPs
bubmuoreka [JOK
42 Bec Bozayxa. ATMocdepHOe naBiieHne https://m.edsoo.ru/ff0azbsa
Wsmepenne armocdeproro nasieHus. ONBIT Bubmorexa LIOK
43
Toppuaermm https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTB aTMOC(EPHOTO JABJICHUS OT Bubmnorexa IJOK
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BBICOTHI Ha/l YPOBHEM MOPst

https://m.edsoo.ru/ff0a2fc4

Bapomerp-aneponn. AtmocdepHoe 1aBieHue

Bubanoreka [TOK

45
Ha Pa3JMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme "AtmochepHoe
naBlicHHE"
47 JleiicTBHE XHUIKOCTH U Ta3a Ha MOTPYKEHHOE Bubmuorexa LIOK
B HHX TeJI0. ApXUMEI0Ba CHIIa https://m.edsoo.ru/ff0a3276
JlaboparopHas pabora «OmnpeneacHue
48 parop pu Vp . bubaunoreka [JOK
BBITAJIKUBAIOIIIEH CHIIbI, IEHCTBYIOIICH Ha
’ Y https://m.edsoo.ru/ff0a33fc
TEJNO, IOTPYKEHHOE B KHIKOCThY
JlaGoparopHast paboTta o Teme
49 «MccnemoBanue 3aBUCHUMOCTH Beca Tella B bubmnoreka [JOK
BOJIE OT 00BEMA TTOTPYKEHHOMN B JKUIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJa»
bubmunoreka [JOK
50 IInaBanwue Ten
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WK KOHCTPYUPOBAHUE JOAKH U
otpeneneHne e€ rpy30moabEMHOCTH"
Pemenue 3amau o temam: «IlmaBanue Cya0B.
52 B J Y bubmmoreka [JOK
03IyXOILIaBaHUEY, «JaBIeHNnEe TBEPABIX
VX L P https://m.edsoo.ru/ff0a3654
TeJI, )KUIKOCTEH U ra30B»
Bbubnunoreka [JOK
53 Mexanudeckas paboTa
P https://m.edsoo.ru/ff0a3f82
54 M E bubmmoreka [JOK
OIIIHOCTH. EAVMHHUIIBI MOIITHOCTHU
https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccrnenoanue "Pacuér MoniHoCTH,
pa3BUBaEeMOH MMpu NOABEME 110 JiecTHUIIE"
56 [IpocTsie Mexanu3msl. Peruar. PaBHoBecue
CHJI Ha pblyare
KoutposnbHas padora o teme «J{aBnenue
57 TBEPJBIX TE, )KUAKOCTEH 1 Ta30B» /
Bcepoccuiickast mpoBepodHas paboTa
PesepBublii ypok. PaboTa ¢ TekcTaMu 1o Teme
P yp" . Bubmuoreka [IOK
58 «/laBneHne TBEPIBIX TEI, KHUIKOCTECH U

razoB» / Beepoccuiickast mpoBepouHas pabora

https://m.edsoo.ru/ff0a4ffe
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Prruaru B TexHHKE, OBITY U IIPHPOJIE.

Bubmnoreka [TOK

59 JIa6 6 " 1 0.5
. OpauT OpHail paboTa (CCCreAoBatHe https://m.edsoo.ru/ff0a478e
YCIIOBUIT paBHOBECHS phIYara»

60 Perrenne 3aga4 o reme «Y CI0BHS 1 Bubmuoreka LIOK
PaBHOBECHSI PhIYara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro nericTpus

61 Mmexanu3ma. Jlaboparopaast pabora 1 0.5
«3mepenne KI1J] HakITOHHOM TIIOCKOCTHY

62 Pemenue 3aau mo reme "PaboTa, MOIIIHOCT, 1 bubaroreka [JOK
KIia" https://m.edsoo.ru/ff0a4c48

63 Mexanndeckas sHeprusl. Kunerndeckas u 1 Bubmuorexa LIOK
MOTEHIHAIBHAST SHEPTHS https://m.edsoo.ru/ff0a4252

64 3aK0oH COXpaHEHHSI MEXaHUYECKOW SHEPTHU 1 BuGamorexa LIOK

P P https://m.eds00.ru/ff0a4360
YPOK-3KCIEpUMEHT IO TEME
"DKcIepUMEHTAIIbHOE OIpeIeIICHUE

65 W3MEHEHHS KHHETHYECKOW M MOTEHIIUATBLHOMN 1 1
SHEPTUH NP CKaTHIBAHNH TEJIa M0 HAKIIOHHOMN
mIockocTH"

66 KonTponbeHas pabota o teme «Pabora n 1
MOIIHOCTb. DHEPrHs»

67 Pesepsuerii ypok. Pabora ¢ Tekctamu 1mo Teme 1 Bubmorexa LIOK
"MexaHu4eckoe JBHKeHHe" https://m.edsoo.ru/ff0adee6
PesepaHsIii ypok. Pabota ¢ TekcTamu 1o Teme

68 " " l

Pabora. MomHOCTE. DHeprus
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68 12
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8 KIIACC

Koan4yecTBO 4acoB

DJIeKTpOHHbIE IM(pOBLIE

Ne Jara
Tema ypoka KonTposbHbie IIpakTnyeckue o0pasoBare/bHble
n/n Bceero H3yYeHUst
padoThI padoThI pecypcel
0 -
L | o romem woreemne 1
P https://m.edsoo.ru/ff0a5256
MOATBEP>KACHUS
2 Macca u pa3mMep aTOMOB M MOJIEKYJT 1
Monenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO Bubmorexa LIOK
3 . 1
COCTOSIHUI BelllecTBa https://m.edsoo.ru/ff0a540e
OOBsiICHEHHE CBOWMCTB TBEPOTO, KHUIKOTO U
4 Ta3000pa3HOT0 COCTOSIHUH BEUIECTBA Ha 1
OCHOBE IOJIOXKEHHH MOJIEKYJISIPHO-
KUHETUYECKON TEOpUU
5 K o 1 bubarnoreka IIOK
pPHCTAIMYECKHE U aMOp(dHBIE Tena https://m.eds00.ru/f0a5800
6 CMaunBaHMe M KAMWIISIPHOCTD. 1 Bu6morexa LIOK
TIoBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemutoBoe pac €HHE U CKaTHe 1 bubmorexa LIOK
TITOB MIAPEHNE U CKaTH
P P https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsI3b TEMIEpaTypHI CO 1
CKOPOCTBIO TETIIIOBOTO JIBIKEHHS JaCTUI]
Buytpenusis sueprus. CiocoObl I3MEHEHUs! bubmoreka [JOK
9 . 1
BHYTPEHHEH 3HEPruu https://m.edsoo.ru/ff0a5¢60
10 B 1 Bu6miorexa LIOK
HARLTEIIoTEpeAatit https://m.edsoo.ru/ff0a6412
" Ypok-KoH(pepeHITUs ”l'[palcmquecxoe . . Butmorexa LJOK
HCTIONb30BaHNUE TETUIOBEIX CBOUCTB BEIECTB
B ., https://m.edsoo.ru/ff0a65c0
¥ MaTepHaJIOB B IETIIX YHEProcOepeKeH s
12 KonnuecTBo TemnoTel. Y ienpHas 1 Bubmnoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBrenue TemoBoro dananca. Termmooomen 1 Brnbmorexa [IOK
Y TEIUIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaGoparopHas pabota "HccnenoBanue 1 1 Bubmuorexa LIOK

SIBJICHHSI TCIUIOOOMEHA TIpU CMEIIMBAaHNN

https://m.edsoo.ru/ff0a6a98
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XOJIOTHOW U ropsiueit Bojsl"

Pacuer konmmuectBa TCIJIOTHI, H€06XOZ[I/IMOFO

15 JUTSL HATPEBaHMs Tella U BBIJCIIEMOr0 UM IPU
OXJIKACHAH
JlaGoparopHas pabora "Onpenencaue Bubmuorexa LIOK
16 . n
YIENbHOM TEIIOEMKOCTH BEIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINBa. Y JelIbHas TeIIoTa Bubmioreka LJOK
CropaHust https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepAeBaHUE
18 P N Bubmmorexa [JOK
KPHUCTAIUTNYECKUX TeJl. Y IeNIbHas TEeII0Ta
P https://m.edsoo.ru/ff0a71d2
TUIABJICHHUS
19 JlaGoparopHas pabora "Onpenencaue Bubmuorexa LIOK
YIENbHOM TEIUIOTHI [UIaBJICHHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3oBanue n KOHACHCANNSI. Bubmmorexa [JOK
Vcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Tennora
21 apooOpa3oBaHMs U KOHACHCAIIH. bubmoreka [JOK
3aBHCUMOCTH TEMITEPATYPbI KUIIEHHUSI OT https://m.edsoo.ru/ff0a786¢
aTMOC(hepHOTO TaBICHUS
BraxxHocts Bo3yxa. JlaboparopHas paboTa
2 "0 x P . pHaz p bubmoreka [JOK
npeeieHue OTHOCHTEIbHOMN BIQKHOCTH
P " https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pewrenne 3a1a4 Ha Onpe/ieIeHIE BIAKHOCTH
BO3/Iyxa
ITpuHIMIBEI paOOTHI TEILUIOBBIX IBUraTENeH .
24 IlapoBas TypOuHa. [[BUTaTEIF BHYTPEHHETO
CTOpaHust
25 KIIJ teroBoro aeurarens. TeraoBbie bubarotexa IIOK
JIBUTATEITH U 3all[HTa OKPYKAIOIIEH ™ CpeIbl https://m.edsoo.ru/ff0a7c7c
2% 3aK0H COXpaHEHHUS U IIPEBPALLECHUS SHEPTUU B
TEIIOBBIX MIPOIEccax
[TonrotoBka K KOHTPOJIBHOI paboTe 1Mo TemMe
27 "Tél OBBIE SIBJIE : N3zme ep e arpera Brbmmorexa LIOK
TIJIOBBIC SIBJICHH . MCHCHU I'pEraTHBIX
N " P https://m.edsoo.ru/ff0a83f2
COCTOSIHUIA BeIIeCTBa
28 KonTponbHas pabora no teme "TemsoBbie Bubmuorexa LIOK

sIBJIEHUS. VI3MEHEHUe arperaTHbIX COCTOSIHUIM

https://m.edsoo.ru/ff0a86ae
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BemecTna"

9J'I€KTpI/I3aI_[I/I${ TECII. I[Ba poJa JICKTPUICCKUX

29
3apsI0B
30 VYpoxk-uccienoanue "IneKTpuanys Ten 1
MHAYKIHEH U IIpU CONPUKOCHOBEHUU"
31 BsaunmoneiicTBre 3apsKEHHBIX TeT. 3aKOH Bubmuorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
One eckoe noze. Ha €HHOC
3 s l KTquec KO OH (J)] anﬂ( HHOCTR Bubmorexa [JOK
neKkTpudeckoro nosst. [puHmmmn
P pHHI . https://m.edsoo.ru/ff0a8a0a
CYIEPIIO3UINHU SIIEKTPUIECKUX MOJIeH
33 Hocwurenu snexrpudecknx 3apsiioB.
DnemMeHTapHBIi 3apsaa. CTpoeHne aToMa
IIpoBomHMKHM U JUAIEKTPUKH. 3aKOH Bubmorexa LIOK
34
COXPaHECHHUSI SICKTPUYECKOTO 3aps/ia https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1a4 Ha npuMeHEHUE CBOMCTB Bubmoreka [JOK
35
DIEKTPUIECKHUX 3aPST0B https://m.edsoo.ru/ff0a90cc
One €CKHIi TOK, YCTIOBHS €T0
36 C Hmlé?lj“::Ba:;ﬁI: TI/Ij;g]q:MEII:II};nzKT HYECKOTO Bubmmorexa [IOK
Y ' P https://m.edsoo.ru/ff0a95a4
TOKa
37 Jeiic 3J1e €CKOT'0 TOKa bubmorexa LIOK
VICTBHA STICKTPHHICCHOTO TOK https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 INEKTPUIECKOTO TT0JIsl Ha TIPOBOJHUKH U 1
TIVDIIEKTPHKA"
39 DNEeKTpUYECKUH TOK B METAIIAX, )KUAKOCTAX Bubmunoreka [JOK
W razax https://m.edsoo.ru/ff0a9838
40 DeKTpuYecKast lenb U €€ COCTaBHbIC YaCTH
Cuta Toka. JIaboparopras pabora Brnbmorexa [JOK
41 " " 0.5
M3mepeH¥e U peryinpoBaHue CHITbI TOKA https://m.edsoo.ru/ff0a8bd6
Onex eckoe HamnpspbkeHue. Bo eTp.
2 | TaSopsropan pasora "Movepemnen 05 biGaorexa LIOK
' TOPpHas1 T M HHUC U .
paropuar ..p https://m.edsoo.ru/ff0ade14
peryIupOBaHUE HAIIPSHKEHUS
CormpoTHuBieHIe IPOBOJHUKA. Y JETIEHOE Brnbmorexa [IOK
43
COIIPOTHBIICHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
m JlaGoparopHas paboTa "3aBUCHMOCTh 1 Bubmuorexa LIOK

DJIEKTPHUYECKOI'0 CONPOTUBIICHUS TPOBOJHUKA

https://m.edsoo.ru/ff0aa738

37


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

OT €r0 JUTHHBI, IIOIIa I} TOIIEPEYHOTO
ceueHus U Matepuana'

3aBUCUMOCTH CHJIBI TOKA OT HapsoKCHU.

Bubanoreka [TOK

45
3akoH OMa Ui y9acTKa [enu https://m.edsoo.ru/ff0aad44a
JlaGoparopHas pabota "HccnenoBanue
16 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO Yepe3 Bubmoreka LJOK
PE3UCTOP, OT COIPOTHUBIIEHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pesucrope”
47 TlocemoBarenpHOE U apaieIbHOE
COETUHEHHUST TPOBOAHMKOB
JlaGoparopHas pabora "[IpoBepka npaBuia
48 CJIOJKEHHUS HAIPSKCHUH IIPU Bubmmorexa [JOK
TIOCIIEZI0BATEIILHOM COCAMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGopatopnas padora "[IpoBepka mpaBuia
49 TSt ci’mm I;OKaI;[ U 113y aJ'IIJ)'IeJ'ILII)rIOM ’ Bubmorexa LIOK
A py ap ’ https://m.edsoo.ru/ff0aadle
COETUHEHUH PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma Bubmmorexa [JOK
JUTSL Pa3IIMYHOTO COEAUHEHHS TIPOBOAHHKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTB AJIEKTPUUECKOTO TOKA. Bubmmorexa [JOK
3akon JIxoyis-Jlenna https://m.edsoo.ru/ff0ab124
52 JlaGoparopHas pabora "Onpenencane padoThl Bubmorexa LIOK
U MOII[HOCTH 3JICKTPHIECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTprYecKre IenH U MOTpeOuTenn
53 JJIEKT pnqecxoﬁ 3LII{6 TUH B GI;IT Kopotkoe bubmiorexa [IOK
P P v RoP https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
54 TlocTOSsIHHBIC MATHUTBI, UX B3aHMOJICHCTBHE
Ypox-uccnenosanue "M3yuenue nomueit Brnbmorexa [IOK
55 \
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe mosie. MarHuTHOE 1oJIe 3eMITH 1 Bu6miorexa LIOK
€ro 3HauYeHue LISl )KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
[ToAroToBKa K KOHTPOJILHOW paboTe 1Mo TeMe
57 "DneKTpuyYecKue 3apsiibl. 3apsHKEHHBIE Tela U Bu6miorexa LIOK
ux B3auMogeiicTeus. IlocTosHHbIIT https://m.edsoo.ru/ff0abd2c
3JIeKTpU4ecKuii Tok"
58 Konrponbhas padora o teme Brbmorexa I[JOK
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"DneKkTpuyecKue 3apsibl. 3apsKCHHBIC Tea U
ux B3aumopencTaus. [locTosHHBII
anektpuyeckuii Tok" / Beepoccuiickas
poBepoyHasi pabora

https://m.edsoo.ru/ff0abea8

59

Pe3seprHsii ypok. PaGoTa ¢ TekcTamu 1o Teme
"IToCTOSIHHBIN TEKTPHYECKUH TOK" /
Bcepoccuiickast npoBepouHas paboTa

Bubmuoreka LIOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT Opcrena. MarautHoe nosne
3NEKTPUYIECKOTr0o TOKa MarHuTHOE 1oie
KaTYIIKU C TOKOM

Bubmioreka LJOK
https://m.edsoo.ru/ff0acld2

61

TIpuMeHeH#e 3JeKTPOMArHUTOB B TEXHHUKE.
JlaGoparopHas pabora "N3ydeHue neiictBust
MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM"

05

bubaroreka [JOK
https://m.edsoo.ru/ff0ac74a

62

ONeKTpoABUTATENb HOCTOSHHOTO TOKA.
Hcnonp3oBanue anekTpoaBUraTeneii” B
TEXHUYECKHUX YCTPOMCTBAX U Ha TPAHCIOPTE.
JlaGoparopHas pabota "KoHcTpynpoBaHue u
H3ydeHne paboThI AEKTPOIBHTATEIS "

bubaroreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiThl Dapasest. 3aK0OH IEKTPOMAarHUTHOM
unxykuuu. Ipasuo Jlenna

64

DnexrporeHeparop. CriocoObl NOMydeHHS
JIEKTPHIECKON  SHEPIHH. DIEKTPOCTAHIINY Ha
BO300HOBIISIEMBIX HCTOUHHKAX YHEPTUN

65

TlonroToBka Kk KOHTPOIBEHOU PabOTE MO TEME
"DNIEeKTPUUECKHE U MATHUTHBIC SIBJICHHS"

66

KonrtposnpHas paboTa 1o teme
"DNIEKTPUUYECKUE U MATHUTHBIE SIBJICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o Teme
"TernoBkie siBICHUA"

bubnmoreka [JOK
https://m.edsoo.ru/ff0accbe

68

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu 1o Teme
"MarHuTHbI€ siBJIeHUSA"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME

68

145
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9 KUIACC

Koan4yecTBO 4acoB

DJ1IeKTpOHHbIE IM(pOBLIE

Ne Jara
Tema ypoxa Kourtponbusie | Ilpaktuueckue ofpazoBaTe/bHble
n/n Bceero H3YYeHUst
padoThI padoThbI pecypenl
1 Mexanndeckoe aBrxeHue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTENHHOCTh 1 Bubmioreka LJOK
MEXaHUYECKOTO JIBHUKCHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE ONMHEWHOe CHUE 1 Bubmmorexa LIOK
BHOMEPHOE NPSAMOJIMHEHHOE IBIKECHH
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE npssMONIMHEIHOE ABUKEHHE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 IIpsimonuHeliHOe paBHOYCKOPEHHOE 1 Bubmmorexa [JOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSIMOJIIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEHUS. [ papux 1
CKOpPOCTH
J1a6 6ota "O
;| oo e o 1 1
yerop pip N yerop y https://m.edsoo.ru/ff0adb18
IIBIKEHHU 110 HAKIIOHHOW TITIOCKOCTH
8 CobonHoe mageHue ten. OneiTe! [anmies 1
0 | Mepnonnascrom oopemsnn T ) BuSmorera L1OK
P P ' https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 LentpocTpemMuTenbHOE YCKOPEHHE 1
N Bubmiorexa LIOK
11 Ilepeerii 3axoH HetoToHa. BekTop crus 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Helorona. PaBHonelicTBytomast 1 Brnbmorexa [JOK
cura https://m.edsoo.ru/ff0ae72a
bu6. OK
13 Tperuii 3akoH Hetotona. Cyneprno3uiys cui 1 h:p;zzzzz;jm /03982
14 Pemenue 3aga4 Ha IpUMEHEHNE 3aKOHOB 1 Bubmnorexa IJOK
Hsrorona https://m.edsoo.ru/ff0aeb6c
bub6 OK
15 Cuna ynpyroctu. 3akoH ['yka 1 uonmoTexa Il

https://m.edsoo.ru/ff0aeca?
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16

Pemenne 3a1a4d 1o TeMe «Cuna YIpyroctu»

JlaGoparopnas pabora «Onpenenenue

Bubmnoreka [TOK

17

JKECTKOCTH MPYKHHBI» https://m.edsoo.ru/ff0aee28
Bubmnoreka [TOK

18 Cuna tperns https://m.edsoo.ru/ff0af738
19 Pemenne 3agau no reme «Cuiia TpeHus» brbmmorexa LIOK

CHICHHE 3a/aT Ho TeMe e https://m.edsoo.ru/ff0afa26
JlaGoparopHas pabota "Onpenencaue Bubmuorexa LIOK

20
K03 duIHeHTa TPEHHS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be

2 Pemenne 3amau o Teme "3akoHbl HeroToHA. bubaroreka [JOK
Cwa ynpyrocru. Cuina tpeHust” https://m.edsoo.ru/ff0afb8e

2 Cuita TSKeCTH U 3aKOH BCEMUPHOTO Bubmuorexa LIOK
TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO Ma/ICHUS https://m.edsoo.ru/ff0af044
Ypoxk-koHpeperuus "[IBIKEHUE TEI BOKPYT

23 rpaBuTanoHHOro nentpa (ConHeynas
cucrema). ['anakTuku"

24 Pemenue 3aaa4 mo teme "Cuia TSHKECTH U bubnunoreka [JOK
3aKOH BCEMHUPHOTO TATOTEHHS" https://m.edsoo.ru/ff0af5f8
IlepBas kocMuyeckas ckopocTs. HeBecoMocTb Bubmorexa LIOK

25
U TIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHanbHONW TOYKH.

2% AbcoimoTHO TBEpIOE Teno. PaBHOBecHe Bubmmorexa [JOK
TBEPJOTO Tela C 3aKPEIIEHHON OChI0 https://m.edsoo.ru/ff0afe36
BpaieHus. MoMeHT cuibl. LleHTp TshkecTH
PaBHOBecHe MaTepHaIbHOM TOUKH.

97 Ab6comroTHO TBEPI0€ TE0. PaBHOBECHE
TBEP/OTO TeJa ¢ 3aKPEIIEHHON  OCBIO
BpauieHusi. MoMmeHT cuinbl. LleHTp Tsxectu

o8 Pemenue 3a1a4 mo reme "MOMEHT CHIIBI. Bubmiorexa LIOK
Lentp TsokecTH" https://m.edsoo.ru/ff0b02b4
I i pab

29 "Mexammeckoe smmenc. Buviozeicrane bumiorexa LOOK

. A ’ A https://m.edsoo.ru/ff0b0408
Tel
K ]
: OHTpOJBHAs paboTa 1o TeMe ) BuGmorexa LIOK
30 Mexanudeckoe ABWKeHHe. B3anmonelcreue

Ten"

https://m.edsoo.ru/ff0b06ec

41


https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Mmnynsc tena. Ummyinsc cuiel. 3akoH

Bubmnoreka [TOK

1 .
3 COXpaHCHI:ISI UMITyJbCca. YIIPYToe H HEYpyroe https://m.edsoo.ru/ffob07fa
B3anMoJielicTBHE
2 Pemenue 3aa4 o Teme "3aKoH COXpaHEHHS Bubmuorexa LIOK
uMIybsea” https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepeHnus "PeakTHBHOE IBIDKCHHE B
MpUpPOAE U TeXHHUKE"
3 M 6 Bnb6mmorexa [JOK
eXaHn4JecKasi paboTa U MOIIHOCTh
P B https://m.edsoo.ru/ff0b0a84
35 PaboTa crITBI TSDKECTH, CHIIBI YIPYTOCTH U Bubmmorexa [JOK
CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas padota «OnpeneneHne padoThI
36 CHJIBI TPEHHS IPH PABHOMEPHOM JBHKEHUN
Tela 0 TOPU3OHTAIEHOM OBEPXHOCTID
37 CBs13b dHEprun U padoTsl. [loTeHnmanbHas
SHEpTrus
38 Kunernueckas sneprus. Teopema o bubmoreka [JOK
KHHETHYECKOM 3HEPrHH https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHS YHEPTHH B MEXaHUKE
0 JlaGoparopHas pabota «/3y4ueHue 3akoHa Bubmorexa LIOK
COXPaHEHHsI YHEPTUID» https://m.edsoo.ru/ffob12fe
a1 KonebarensHoe IBUKEHHUE U €T0 bubnmoreka [JOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
4 3aryxatomiue koedanus. BeiHyKIeHHbIE bubnmnotexa [IOK
Kosiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 Marematudeckuii U MpyKUHHBIN MasTHUKU
p | Imeme Gomenoe e
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpallieHre SHEPTUU IIPU MEXAHUYECKUX
KOJIeOaHUsIX
" JlaGoparopHas paboTa «(;Hpe/:u[eneHHe BuGmiorexa LIOK
K K
YaCcTOThI U IEPUOJA KOJICOAHUH IIPYKUHHOTO https://m_edsoo_ru/ffOblaec
MAsITHHKa)
47 Jlab6oparopnas pabota «IIpoBepka Bubmuorexa LIOK

HE3aBUCUMOCTHU I€puoaa KoJie0aHui rpysa,

https://m.edsoo.ru/ff0b197a
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NOJABEHICHHOI'O K HUTHU, OT MaCChI Irpy3a»

Mexanndeckue BoTHBL. CBOMCTBA

Bubmroreka [TOK
48 MexaHn4decKux BosH. [IpogonbHbIe 1
S — P https://m.edsoo.ru/ffOb21fe
49 Vpok-koHpepeHnuus "MexaHnuecKre BOJHBI B
TBEpAOM Tene. CelicMuyeckue BOIHBI"
50 3Byk. PacipocTpaneHue 1 oTpakeHHE 3ByKa
51 Ypoxk-uccnenosanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI"
52 I'poMKOCTE 3ByKa M BEICOTA TOHA.
AKyCTUUECKUH pe30HaHC
53 Ypoxk-koHpepeHuus "YIIpTpa3ByK 1 Bubmuorexa LIOK
UH(Pa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
IlonroToBka Kk KOHTPOIBHOU PabOTE MO TEME Eu6 110K
nonmoTexa
54 "3aKOHBI COXpaHEHHA. MexaHmYecKre
KoneBans HI; ot https://m.edsoo.ru/ff0b25f0
KonTtpospras pabora mo teme "3akoHBI
55 coxpaHeHus. MexaHnueckne KonebaHus u
BOJIHBI"
56 DJNEeKTpOMarHuTHOE TIOJIE. Bubmorexa LIOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-koHpepernus "llkana
Bubmorexa LIOK
58 3JIEKTPOMarHUTHBIX BOJH. Mcnonb30Banue https://m.e ds;_(l) (U/fOb2fe6
3JICKTPOMArHUTHBIX BOJIH U1l COTOBOM CBSI3U" — *
Vpok-uccnenosanue "H3ydenne cBoiicTs
Bubmiorexa LIOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOILBIO 1
MOGUITbHOTO Tenedora” https://m.edsoo.ru/ff0b2c6¢c
60 Penienue 3a1a4 Ha onpe/ielIeHHe YacTOThI U
JJIHUHBI SHeKTpOMaFHHTHOﬁ BOJIHBI
61 OnexTpoMarauTHas npupoja ceera. CKopocTs Brnbmorexa [JOK
cBeTa. BOJTHOBBIE CBOIICTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku csera. [Ipsamonuneitnoe Bu6 110K
HOIOTEKA
62 acripoctpaneHue ceeta. 3arMenust ConHua u
5’1 POCTp https://m.edsoo.ru/ff0b3658
YHBI
63 3akoH oTpakeHHUs cBera. 3epkaina. PemeHne Bubmnorexa IJOK
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3aa4 Ha IPUMCHCHHUEC 3aKOHAa OTPaKCHU
CBETa

https://m.edsoo.ru/ff0b38c4

HpeJ’IOMJ’IeHI/Ie cBeTa. 3aKOH IPEIOMIICHUA

Bubmroreka [TOK

64 cBeTa https://m.edsoo.ru/ffOb3aea
TTonmHOE eHHEe OTpakeHHE CBETa.
65 I/Iciznm]:;zzl::onmjfo );(HHH eH]iIeTro bubmiorexa [IOK
P https://m.edsoo.ru/ffOb3c5c
OTpa)kKeHMS B ONTHYECKHUX CBETOBOAX
JlaGoparopHnas pabota "UccnenoBanue
66 3aBUCHMOCTH YTJIa IIPEJIOMIICHHS CBETOBOTO
Jy4a OT yIJIa TaJicHUs Ha TpaHuIe "BO3IyX-
crexmo™"
Ypoxk-koHbpepennus "HMcmonbp3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPaKEHUs:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
68 JIunzbl. OnTHYeCcKast CHIa JIMH3BI BuGamorexa LIOK
’ https://m.edsoo.ru/ffOb3f2c
bubnnoreka [JOK
69 TlocTpoenne n3o0paxeHuit B IMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaboparopHnas pabota "OnpezneneHue
70 o S 0 2 acf 0 op ’ €CKOH ¢ Bubmrorexa LIOK
KYCHOT TOSIHUS U OTITHYECKOI CHITBI
Y P " https://m.edsoo.ru/ff0b4206
coOHparoIIe JTUH3bI
7 Ypoxk-koHpepernus "OnTniecKkue TMH30BbIE Bubmorexa LIOK
mpubopsr" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHu BuGamorexa LIOK
a3 Kak o COKas CHCTCMA. SpEHHE https://m.edsoo.ru/ff0b4684
73 Vpoxk-koHpepennus "dedextst 3penus. Kax
COXpaHUTh 3peHue"”
Pasnoxenue 6enoro ceera B ciekTp. ONBITHI
74 - C P Bubmiorexa LIOK
pioToHA. CJI0)KEHHE CIEKTPAIbHBIX IIBETOB.
1 P t https://m.edsoo.ru/ff0cOf4c
Jucnepcus cBera
Jla6oparopHas paboTa "OnbITHI 10
75 Pa3IoKEHHIO OETOr0 CBETA B CIICKTP U bubanotexa IIOK
BOCIIPHSITHIO IIBETA MPEAMETOB IIPH HX https://m.edsoo.ru/ff0cOe2a
HaOJIIO/ICHNH Yepe3 LBETOBbIC QHIBTPHI"
76 VYpoxk-nipakTukyM "BosHOBEIE CBOWCTBA CBETA:

Jqucnepeust, nHTepdepeHnus 1 quppaxuns”
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Omsitsl Pesepdopna u rutanerapHast MoJiemb

Bubmnoreka [TOK

77
aroma https://m.edsoo.ru/ff0c12a8

78 ITocrynarst bopa. Monens aroma Bopa

79 Hcnyckanue U NOIoOIIEHUE CBETa aTOMOM. Bnb6mmorexa IJOK
KsanTel. JIluHEHUaThIe CIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypoxk-npaktukyMm "HabmoneHue clieKTpoB Bubmuorexa LIOK
HCITyCKaHMs" https://m.edsoo.ru/ff0c1550

81 Pamion oc & Bubmuoreka LIOK

MOAaKTHBHOCTD U €€ BHJIbI
A I https://m.eds00.ru/ff0c1672

82 Crpoenue atoMHoro siipa. HyxiionHas Bubmoreka [JOK
MOzIeb https://m.edsoo.ru/ff0c18ac

bubmnoreka [JOK

83 Panuoa ¢ npeBpanieHus. 130to

JUHOAKTIEHBIC HIPERPATICHILL O https://m.edsoo.ru/ff0clal4

84 Pemenue 3ama4 no teme: "PagnoakTuBHbIC bubmunoreka [JOK
npeBparieHus” https://m.edsoo.ru/ff0clbda

85 Tlepuon momypacmaaa

86 Ypoxk-koHpepeHnus "PannoakTHBHEIE Bubmorexa LIOK
H3JTy4CHUsI B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakMy. 3aKOHbI COXpPaHEHUS Bubmmorexa [JOK
3apsIIOBOr0 U MacCOBOTO YMCEN https://m.edsoo.ru/ff0c1c58

88 DHeprus cBs3U aTOMHBIX sifiep. CBsI3b Macchl Bubmorexa LIOK
W JHEPTHH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ana4 o teme "SnepHele peakuun”

90 Peakuuu cunTesa u geneHus saep. Bubanoreka [IOK
Vcrounuku sHepruu ConHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88
Ypok-koHdpepeHius "SaepHas sHepreTrUKa.

91 JlelicTBYA pagMOaKTUBHBIX U3JTy4yeHUH Ha
JKUBBIE OPTaHU3MBI"

[TonroroBka Kk KOHTPOJIBHOM paboTe 1Mo TeMe

9 "DIeKTPOMAarHUTHOE IOJIE. Brnbmorexa [JOK
OneKTpOMarHUTHbIC BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sSIBJICHUS"

Konrpomnbhas pabora o reme

93 "DIeKTpOMarHuTHOE ToJe.

DneKTpoMarHuTHbIE BOJIHBL. KBaHTOBBIE
SIBJICHUS "
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94 TloBTopenue, o606meHue. JJaboparopHbIe 1 1 Bnb6mmorexa [JOK
paboTsl 1o Kypey "Bsaumoeiicteue Ten" https://m.edsoo.ru/ff0c245a
1T .P
55 | promonmnn nereomenmon oo owe : BuGorera LIOK
,F,’ W A https://m.edsoo.ru/ff0c2572
TenoBsle npoleccsl
1T .P
OBTOpCHHE, 00001IeHHe. Penenue Bumorexa LIOK
96 pacUeTHBIX U KaUeCTBEHHBIX 3a/1a4 [10 TeMe 1
" “n https://m.edsoo.ru/ff0c2a22
KIIJ] TerioBbIX qBUTATENCH
II 606 .P
I ) Buumorers LIOK
P A https://m.edsoo.ru/ff0c2b30
"KII/I a1ekTpoycTaHoBOK"
98 IToBTopenwue, 0606uIeHNE. JIaGopaTOpHEIE 1 1 Bubmuorexa LIOK
pabotsl 1o Kypey "CBeToBbi€ siBICHUS" https://m.edsoo.ru/ff0c2c52
99 TToBTOpenue, 0606meHne. PaboTa ¢ TekcTamu 1 bubaroreka [JOK
Mo Teme "3aKOHbBI COXPaHEHHS B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 TToBTOpenue, 0606meHne. PaboTa ¢ TekcTamu 1 bubaroreka [IOK
o teme "Konebanus v BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 TloBTOpenwue, 0606menne. Pabora ¢ Tekctamu 1 Bubmorexa LIOK
o Teme "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 06001IeHEe. PaboTa ¢ TekcTamMu 1
o Teme "KBaHTOBas U simepHast puzuka"
OBIIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 102 27
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSA

7 KJIACC

Kon
NPOBePsIeMOro
pe3yJbTara

IIpoBepsiemble IpeAMeTHbIE Pe3y/JIbTAaThl 0CBOCHUSI OCHOBHOM 00pa30oBaTe/IbHOI
NporpaMMbl 0CHOBHOI0 0011[ero 00pa3oBaHus

11

HCIIO0JIb30BAaTh U3YYCHHBIC IIOHATHUA

12

pa3jn4aTh ABJICHUA 110 ONHMCAaHUIO HX XapaKTCPHBIX CBOWCTB M Ha OCHOBE OITBITOB,

JACMOHCTPUPYIOIUX JaHHOE (1)PI3I/I‘{€CKO€ SIBJICHUC

13

pacno3HaBaTh HPOSBICHHE M3YUCHHBIX (DM3WYECKHX SBJICHHH B OKPYXKAIOIIEM MHpE, B TOM
yucie (GpU3nYecKue SBICHUS B MPHUPOAE, TMPH 3TOM INEPEBOAUTH MPAKTHUECKYIO 3aJady B

y4eOHYI0, BBIIENIATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) GPU3UUECKHX SBICHUN

14

OIIKUCBIBATh H3Y4YCHHBIC CBOWMCTBAa TENl H (1)I/I3I/I'-IGCKI/IC SABJICHUSA, HCHOJIb3Ys (i)I/ISI/IquKI/Ie
BCJIMYUHBI, TIPU ONHCAaHUU TIPABUIIBHO TPAKTOBATh q)HSH‘{CCKHﬁ CMBICJI HCHOJIB3YEMBIX
BCIMYHUH, HX 0003HaUYECHUS U CIUHUIIBI (I)I/I?.I/I‘-IeCKI/IX BCJIMYHH, HaAXOIUTh (bOpMyJIBI,
CBA3BIBAIOIIUE NAHHYIO (1)I/I3I/I'-IGCKyIO BCJIMYUHY C IPYIr'UMU BEIMYWUHAMU, CTPOUTH l"paq}I/IKI/I

N3y9IEHHBIX 3aBUCUMOCTEH (DH3UIECKIX BETHMINH

15

XapaKTepru3oBaTh CBOMCTBa TECII, (bl/I3I/IqCCKI/Ie SABJICHUA U NPOLECCHI, UCIIOJb3YsA U3YyUCHHBIC
3aKOHbI, IIPpU 3TOM JaBaTb CJIOBECHYIO (bOpMyJ'IPIpOBKy 3aKOHa M 3allMCbIBATh €Io

MaTEMaTU4YE€CKOC BBIPAKCHUC

16

00BACHATH (DU3MYECKHE SIBJICHHS, NPOLECCHl M CBOWCTBA TeJl, B TOM YUCJIE M B KOHTEKCTE
CUTyallMil TNPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIIBISTH HPHYHMHHO-CIICACTBEHHBIC
CBSI3H, CTPOUTH OOBsicHeHHe W3 1 — 2 NOrHYecKHx IaroB ¢ omopoi Ha 1 — 2 M3ydeHHBIX

CBOHCTBa (PU3NIECKUX SBICHUH, (PU3MUECKNX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemrath pacdETHEIE 3a1aud B 1 — 2 mefcTBHS, UCHONB3Ys 3aKOHBI 1 ()OPMYIIBI, CBS3BIBAIOIIHE
(u3uyecKre BeJIMYMHBI: HA OCHOBE aHAIN3a YCJIOBMS 3aJlaudl 3aIllMCBhIBATh KPATKOE YCIOBHE,
MOJICTAaBIATh (U3MYECKHE BEIMYMHBI B (OPMYJIbl W MPOBOIUTH PACUETHI, HAXOAUTH
CIIpaBOYHbIE JAHHBIE, HEOOXOAWMBIE ISl pEIIeHUs 3ajgad, OLCHMWBATh PEATUCTHIHOCTH

MOJYYCHHON (PU3NIECKON BETUINHBI

18

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NMPU MOMOIIM (U3MYECKUX METOJOB, B
OTIMCAHUN WCCIIEJJOBAHUS BBIJEIATH MIPOBEPSEMOE TPEANON0KEHHe (TUIIOTE3Y), Pa3IuiaTh
HHTEPIPETUPOBATh TIOJNYYEHHBIN pe3yibTaT, HaXOJWTh OIIMOKM B XOJAE OIbITa, JAeNaTh

BBIBOJBI 11O €I'0 pe€3yjibTaTaM

1.9

MIPOBOJIUTH OIBITH MO HAOMIOAEHNIO (DU3MUYECKUX SBICHUH MM (U3WIECKHX CBOWCTB Tell:
(opMynupoBaTh NpoBepseMbIe MPEANONIOKEHHS, COONPaTh YCTAHOBKY W3 HPEIJIOKEHHOTO

000pyI0BaHusI, 3aMUCHIBATh X0/ ONBITAa H (POPMYJIHPOBATH BBIBOIbI

1.10

BBIMNIOJIHATE TIPAMBIC H3MEPEHHUA C HUCIOJIb30BAHUEM aHAJIOTOBBIX H HH(prBI)IX HpI/I60pOB,
3aIlliuChlBaTh IIOKa3aHUsA HpI/I60pOB C y‘IéTOM 3aJaHHON a0COIIOTHOM NOTpEIIHOCTH

HU3MEepEeHUH

111

NPOBOJNUTH HCCICIOBAHUE 3aBHCUMOCTH OJHOM (u3nueckoil BeMMYMHBI OT JApYyroit c
WCTIONE30BAHUEM  MPSIMBIX ~ HM3MEPEHHWH, yd4acTBOBaTh B  IUIAHHPOBAHHU  y4eOHOTO
UCCIeI0BaHUs, COOMpATh YCTAaHOBKY U BBINOJHATH M3MEPEHHs, CIeAys INPeUIOKEHHOMY
U1aHy, (UKCHPOBATh PE3YNBTATHI MONYYCHHOUW 3aBHCUMOCTH (PU3WYECKUX BEIMYHH B BHIIC

NPEATIOKCHHBIX Ta6J'II/III u I‘pa(i)I/IKOB, J€J1aTh BBIBOJBI IO PE3YyJIbTaTaM UCCIICIOBAHUA

48




112

MIPOBOJIUTh KOCBEHHBIE W3MEPEHHUs (GH3MUECKHX BEIUYHUH, CIeIys MpeaoKeHHON
MHCTPYKIMU: TIPU BBIOJHEHUH H3MEPEHHH CcOOHMpaTh SKCHEPHMEHTATIbHYIO YCTAHOBKY U

BBIYUCIISTH 3HAYCHUE NCKOMOM BEJIMIHHBI

113

co0moaaTh MpaBuiIa TEXHUKU 0€30MIaCHOCTH MU paboTe ¢ 1abopaTOpHEIM 000pYAOBaHHEM

114

yKa3bIBaTh HPHUHIUIIEI JCHCTBHSA IPHOOPOB M TEXHHYECKHX YCTPOWCTB, XapaKTepH30BaTh
MIPUHIMIEI JTEeHCTBUS H3YyYCHHBIX IPHOOPOB M TEXHUUYECKUX YCTPOMCTB C IIOMOIIBIO HX
ONHUCAaHMS, HCHONB3ysd 3HAHUS O CBOMCTBaX (M3MUECKUX SBICHHH U HEOOXOANUMBIE

(bu3nIecKre 3aKOHbI 1 3aKOHOMEPHOCTH

115

MIPUBOAUTD NMPUMEpPHI (HAXOAUTh HH(POPMALHUIO O MPUMEPAX) MPAKTUUECKOTO HCIOIb30BaHUS
(GM3UYeCKNX 3HAaHWI B TIOBCEAHEBHOM JKM3HM JUIl OOecrieueHWs O€30IIacHOCTH IpH
obOpamernn ¢ HpUOOpPaMH M TEXHHYECKHMH YCTPOHCTBAMH, COXPAaHEHUS 3[0POBbS H

COOMI0ICHUS] HOPM 3KOJIOTHYECKOT0 TIOBEICHHUS B OKpYXKaIoLIel cpene

1.16

OCYIIECTBIATh OTOOP HMCTOYHHKOB HH(pOpManuu B ceTH VIHTEpHET B COOTBETCTBUH C
3aaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHHH U MyTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHHKOB BBIIEISITH MH()OPMAIHMIO, KOTOpPas SBISIETCS IPOTHBOPEUNBON WM

MOJKET OBITh HEAOCTOBEPHOM

117

HCTIONB30BaTh TIPH BBINOJHEHUHM YYEOHBIX 3aJaHHH HAyYHOIONYIAPHYIO JHTEpaTypy
(M3UYecCKOro CopepKaHMs, CIIPaBOYHBIC MaTepHaibl, pecypchl ceTH IHTepHeT, BiaxeTh

npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHust MHPOPMAIIMKA M3 OJHOM 3HAKOBOM

CHCTEMBI B IPYTYIO

1.18

co37aBaTh COOCTBEHHBIC KpaTKHWE NMUCBMEHHBIE M YCTHBIE COOOIICHWs Ha OCHOBe 2 — 3
HUCTOYHHUKOB HH(OpMaruu (HHU3MIECKOTO COJCp)KaHUS, B TOM YHCIE ITyOIWIHO JelaTh
KpaTKue coOOIIeHHs O pe3ylbTaTax IPOEKTOB MM Y4eOHBIX MHCCIEAOBAHHH, IPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIN MOHATUIHHBIN ammapar Kypca (U3HKH, COINPOBOXKIATH

BBICTYIIJICHHE Ipe3eHTanuei

1.19

TIPY BBITIOJTHEHUN yIEeOHBIX ITPOEKTOB U MCCIICIOBAHMI pactpeensaT 005 3aHHOCTH B TPYIIIe
B COOTBETCTBUM C IOCTaBJICHHBIMU 3a/lauaMH, CICIUTH 3a BBIIOJHEHHMEM IUIaHa NEHCTBHM,
aJleKBaTHO OILIGHMBATh COOCTBEHHBIH BKJIAQJ B JAEITENbHOCTh TPYIIBI, BBICTPAaHBATh

KOMMYHUKAaTUBHOE BSaHMOHEﬁCTBHe, YYUTHIBasA MHEHUE OKPYKAIOIIUX

8 KJIIACC

Kon
MpPOBePsSIEMOro
pe3yJbTata

IIpoBepsiemble MpeAMeTHBIE Pe3YJILTATHI OCBOECHHUSI OCHOBHOIT 00pa3oBaTeILHOM
MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa3oBaHus

11

HCIIOJIB30BAaTh MOHATHA

1.2

pa3jindaTth ABJICHUA II0 OMNHCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JACMOHCTPUPYIOINUX JaHHOE (1)I/I3I/I‘ICCKOC SIBJICHUC

13

pacno3HaBaTh MPOSBICHNE M3YUCHHBIX (DM3WYECKHX SBICHHH B OKPYXKAIOIIEM MHpE, B TOM
yucne Quanueckue sIBJICHHS B MPHPOAE, NMPH ITOM IEPEBOIUTH HMPAKTHUECKYIO 3aJady B

y4eOHYI0, BEIIEISTE CYIIECTBEHHBIC CBOMCTBA (PU3HAKH) (PU3NUECKUX SIBICHUH

14

ONHUCHIBaTh HW3yYEHHBIC CBOWCTBAa Tel U (PU3MUECKUE SIBICHMS, WCIONB3Ys (U3MUECKUE
BENIMYMHBI, TIPH ONMCAHMU MPABWIBHO TPAKTOBAaTh (U3WYECKUN CMBICI HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHWS W EAWHUIB (QU3NYECKHX BENHYMH, HaAXOAUTH (hopMyIsl,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BENUYMHY C APYTUMHU BEIMYMHAMH, CTPOUTH IPadyKH

U3YyUCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘{€CKI/IX BCIIMYHH
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15

XapaKTepu30BaTh CBOWCTBA Tel, (DM3UUECKHE SBICHUS M MPOLECCHI, UCHONb3Yys H3ydEeHHbIE
3aKOHBI, INIPU O5TOM JIaBaThb CJOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3allUCHIBaTh €ro

MaTEMAaTUYCCKOC BBIPAKCHUE

16

OOBACHATH (U3MYECKUE MPOLECCHl M CBOKWCTBA TEJN, B TOM YHCIIE M B KOHTEKCTE CHUTYalMit
MIPAaKTHKO-OPHEHTHPOBAHHOTO  XapakTepa: BBIBIATH IPUIMHHO-CIICICTBEHHBIC  CBSI3H,
CTPOUTH 00BsiCHeHHE M3 1 — 2 JIOTHYECKUX IIaroB C MOMOINbI0 1 — 2 U3y4eHHBIX CBOWMCTBA

q)I/ISI/I‘IeCKI/IX ﬂBHeHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa WJIU 3aKOHOMEPHOCTHU

1.7

peuaTtb paC'IéTHLIe 3axa4yu B 2-3 Z[efICTBHH, HCNOJIb3Yysl 3aKOHBI U (bOpMyJ'II)I, CBA3BIBAIOMIIUC
q)I/ISI/I‘IeCKI/Ie BCJIMYMHBL: HAa OCHOBE aHa/IM3a YCJIOBUA 3a/ladi 3allMChIBAThL KPATKOE YCJIOBHEC,
BBIABJIAATH HEAOCTATOK MAaHHBIX [JIs1 PEUICHUA 3aaydi, BI>I6I/IpaTB 3aKOHbI H (I)OpMyJ'IBI,
HCO6X0}_II/IMI>IG s e€ peueHus, MpoOBOAUTH paC‘léTBI " CpaBHUBATh IMOJYYCHHOEC 3HA4YCHUEC

q)I/ISI/I‘IeCKof/‘I BCJIMYUHBI C U©3BBECTHBIMH JaHHBIMU

18

pacrno3HaBaTh NMPOOJIEMBbI, KOTOPHIE MOXKHO PEIIMTbh NPH MOMOLIM (PU3HYECKUX METOJOB,
KCITIONB3Ysl OIMCAaHUE HCCIEIO0BaHMA, BBLACIATh IPOBEPSIEMOE IPEANOI0KEHHE, OLCHUBATh

TIPABWIBHOCTD ITOPSAAKA IPOBEACHUA UCCIICAOBAHUA, A€JIaTh BBIBOIBL

19

MIPOBOJIUTH OIBITH MO HAOMIOAEHHIO (PU3MUECKUX SBICHUH WM (PU3HUECKUX CBOWCTB TeN:
(dopMynupoBaTh MpPOBEpsieMble IPEANOI0KEHNI, COOMPATh YCTAHOBKY U3 NPEII0KEHHOTO

060py}103aH1/1ﬂ, OITMCBhIBATh X0/ OIIbITa U (i)OpMyJ'II/IpOBaTI) BBIBOIBI

1.10

BBINIOJHATE TPSIMBIE M3MEPEHHs] C HCHOJIb30BAaHHEM aHAJOTOBHIX NPHOOPOB M JATYUKOB
(M3UYIECKHUX BEJIMYHMH, CPAaBHUBATh PE3yJIbTAaThl U3MEPEHHH ¢ YIETOM 3a/IlaHHOI aOCOMOTHON

MIOTPEIIHOCTH

111

MIPOBOJIUTH HCCIICIOBAaHUE 3aBUCHMOCTH OIHOW (DM3WYECKOH BEJNMYMHBI OT JIPYrod c
HCTIONIb30BaHUEM IIPSIMBIX W3MEPEHHI: IUIaHUPOBATh UCCIIENOBAaHKE, COOMPATh YCTAaHOBKY M
BBIMONHATE M3MEPEHHA, Cleqys MpeIOKEHHOMY IUIaHy, (HKCHPOBaTh pe3yIbTaThl
MOTYYEeHHOH 3aBUCUMOCTH B BUAE TaOIMI] W rpa(uKOB, AeNaTh BBIBOJBI IO PE3yIbTaTaM

UCCIICN0OBAHUS

112

MIPOBOJIUTH KOCBEHHBIE M3MEpeHHS (H3WIECKHX BEIWUMH: IUIAHUPOBATh H3MEPEHHS,
coOMpaTh OSKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJEAys MNpPEIJIOKEHHOH HWHCTPYKUMH, H

BBIYUCIATh 3HAYCHHWEC BEJIMYHUHBI

113

COGJ’IIOZ[&TL IpaBuJia TCXHUKH 0e30MmacHOCTH npu pa60Te C J'Ia60paT0pHLIM 060py}:[0BaHI/IeM

114

XapaKTepHu30BaTh NMPHUHIMUIIBI JeHCTBUS U3YYEHHBIX MPUOOPOB M TEXHHYECKHX YCTPOMCTB C
OTOpO Ha WX ONHWCAHUS, HCIONB3Ys 3HAHUS O CBOHCTBaX (PH3MYECKUX SBICHUH U

HEoOX0JMMbIe (PH3HIECKHE 3aKOHOMEPHOCTH

115

pacrno3HaBaTh IPOCTHIE TEXHUIECKHE YCTPOICTBA M M3MEPHUTEIbHBIE MIPUOOPHI 10 CXeMaM U
CXEMaTHIHBIM PHCYHKaM, COCTABIISITh CXEMBI SIEKTPHUECKUX LeTeil ¢ MoCcIe0BaTeNbHBIM H
MapaJuIeIbHBIM COEIMHEHHEM 3JIEMEHTOB, pasinyas YCJIOBHbIE OOO3HAYEHHS BIEMECHTOB

DJIEKTPHUICCKUX ueneﬁ

1.16

MIPUBOAUTD NIPUMEPHI (HAXOAUTh HHPOPMALHUIO O MPUMEpax) MPaKTUIECKOTO HCIIOIb30BaHUS
(GM3UYeCKNX 3HAaHWM B TIOBCEAHEBHON JKM3HM JUI OOecTieueHWst OE30IacHOCTH IpH
oOpallieHn ¢ OpUOOpaMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3[0POBbS H

CO6J'IIOIIBHI/I5I HOPM 3KOJIOT'MYE€CKOro IMOBEACHUS B Opr)KaIOHISﬁ cpene

117

OCYHICCTBJIATH IOUCK I/IH(i)OpMaIII/II/I (1)I/I3I/I‘ICCKOI‘O COACpIKaHNA B CETU HHTepHeT, Ha OCHOBC
HUMCIOIUXCA 3HAHUH U l'lyTéM CpaBHCHHSA OOIOJHHUTECIBHBIX HWCTOYHHUKOB BBIACIATH

nH(pOpMaImIo, KOTOPast BIAETCS MPOTHBOPEUNBON HITH MOXKET OBITh HEZOCTOBEPHOH

1.18

HCTIONB30BAaTh IIPH  BEIMOJHEHWN YYeOHBIX 3afaHWil HAyIHO-TIOMYJISIPHYIO JIUTEPATypy
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(HU3UIECKOTO COJEpKaHUsI, CIPABOYHBIE MaTepHallbl, peCypchl ceTH MHTepHeT; BlaieTh
npuéMaMi KOHCIIEKTHPOBAaHUs TeKcTa, mpeobpa3oBanusi WHpOpMAIMU U3 OZHOW 3HAKOBOW

CUCTEMBI B JIPYTYIO

1.19

co3laBaTh COOCTBEHHBIE IHMCHMEHHBIE U KpaTKHe YCTHBIE COOOIIeHHs, 00001mas
nHpOpMAIMI0O W3 HECKONbKHX HCTOYHHKOB (H3MYECKOTO COJCPXKaHUS, B TOM HYHCIIE
IMyOJIMYHO TPEJCTaBISATh PE3YNbTAaThl NMPOEKTHOH WM HCCIEN0BAaTENbCKON NeATeTbHOCTH,
IpU 3TOM TPAMOTHO HCIIOJIB30BAaTh W3YYCHHBIH IMOHATHHHBIA ammapar Kypca (U3HKH,

COIIPOBOXKAATh BBICTYIIJICHUC npe3eHTauHeI71

1.20

NPU  BBHINOJHEHHM Y4eOHBIX TIPOEKTOB M  HCCIECJOBAaHUM  (H3MYECKHX IPOIECCOB
pacipenensTh 00s13aHHOCTH B TPYIIIE B COOTBETCTBHU C MOCTABICHHBIMU 33Ja4aMH, CIEIUTh
32 BBINOJHEHUEM IUIaHA JEMCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OLCHUBATb
COOCTBEHHBIH BKJaJ] B  JIEATENBHOCTb TPYIIB, BEICTpaWBaTh KOMMYHHKaTHBHOE

B3aMMOJICHCTBHE, MPOSBIISA TOTOBHOCTh Pa3peniaTh KOHGIUKTHI

9 KVIACC

Kon
NPOBEPSIEMOro
pe3yiabTaTa

IIpoBepsieMmble MpeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30oBaTeIbHOI
MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

11

UCNOJIb30BaTh U3YYCHHBIC ITOHATUA

12

pasnmu4aTh ABJICHUA II0 OIIMCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OITBITOB,

JICMOHCTPUPYIOIINX JTaHHOE (PU3HIECKOE SBICHUC

13

pacrno3HaBaTh MPOSBICHUE M3YYCHHBIX (PM3WYECKHX SBICHHH B OKPYXKAIOIIEM MHpPE, B TOM
yuciie (HU3NYecKHe SIBJICHUS B NPUPOJE, IPH 3TOM IEPEBOAUTH NPAKTHYECKYIO 3a1ady B

y4eOHYI0, BBIIEIIATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKHN) (PU3NUECKHX SBICHUI

14

ONHUCHIBaTh W3y4YEHHBIE CBOWCTBAa Tel W (pu3MUecKue SIBIEHMS, WCIONB3Ys (U3MUECKUe
BEJINYMHBI, TPH ONHMCAHUM TPABHIBHO TPAKTOBATh (H3MUYECKHH CMBICT HCIIOIB3YeMBIX
BEJIMYMH, OOO3HAYEHWS W €AWHUIB (U3NYECKHX BENWYMH, HAXOAUTH (HopMyIsl,
CBSI3BIBAIOIINE NAHHYIO (U3NYECKYIO BEIUYMHY C APYTUMHU BEIMYMHAMH, CTPOUTH IpaduKu

U3YUYCHHBIX 3aBUCUMOCTEH (1)I/I3I/I'-I€CKI/IX BCJIMYUH

15

XapaKTepru3oBaTh CBOICTBa TECII, (1)I/I3I/I'-ICCKI/I6 SABJICHUSA U NPOLECCHI, UCIIOJIB3Yys U3YYCHHBIC
3aKOHbI, NpU 3TOM JOaBaTb CJIIOBECHYIO (bOpMyJ'lI/IpOBKy 3aKOHa MW 3alMuCbIBaThb €ro

MAaTEMAaTHYE€CKOC BBIPAXKCHUE

1.6

0OBSCHATH (PU3UUECKHE MPOIECCH U CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHTYaIUit
MPaKTHKO-OPUEHTHPOBAHHOTO ~ XapaKTepa: BBUIBIATH I[PHUIMHHO-CIICICTBEHHBIC  CBSI3H,
CTPOUTH O0BSCHEHHE M3 2 — 3 JIOTMYECKUX IIaroB C MOMOINBI0 2 — 3 M3YUCHHBIX CBOWCTBA

(U3UYECKHX ABICHUM, PU3MIECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THble 3aaud (OMMpPAOLIMECS Ha CHCTeMY M3 2 — 3 ypaBHEHHI), UCIONb3ys
3aKOHBI M (OPMYJIBI, CBS3BIBAMONINE (PU3NYECKHE BEIHUYMHBL HA OCHOBE aHAJHM3a YCIOBHUS
3aJ]a4l 3aIlUCHIBATh KPATKOE YCIIOBHE, BBISBILITH HENOCTAIOIIUE WM M3OBITOYHBIC NAHHBIE,
BBIOWpATh 3aKOHBI U (OpMyINBl, HEOOXOAMMBIC JUIs PELICHHs, IMPOBOIUTH PACUETHI H

OLICHUBATDh PCATTMCTUIHOCTD NMTOJIYYEHHOT'O 3HAYCHUA (1)1/131/1(1801(0171 BCIIMYWHBI

18

pacno3HaBaThb HpOGJ’IeMLI, KOTOPBIE MOKHO PCEHIUTH IPU IMOMOIIHN (1)I/I31/II{CCKI/IX METOOOB,
HCIOJIb3Ys ONHMCAHUE HCCJICAOBAHMSA, BBIACIIATH IPOBEPAEMOE MNPEATIOJIOKECHUE, OLICHUBATDH
MPAaBUJIBHOCTL IIOPSJIKa MNPOBEACHUA UHCCICAOBAHUA, ICIaThb BBIBOAbI, UHTCPHIPETUPOBATH

PE3YIbTAThL Ha6J’IIO,IIeHI/II71 " OIIBITOB

51




1.9

MPOBOAUTH OMBITH MO HAOMIOACHUIO (PU3MUECKNX SABICHHUI MM (QU3MYECKUX CBOWCTB TeI:
CaMOCTOSITETIBbHO COOMPATh YCTAHOBKY M3 M30BITOUYHOrO Habopa 00O0pYyIOBaHUS, OMHCHIBATH

XO0[ OIIbITa U €r0 pE3yJIbTaThl, (I)OpMy.]'II/IPOBaTB BBIBO/JIbI

1.10

MPOBOAUTH MPU HEOOXOIMMOCTH CEPUIO HPSIMBIX W3MEPEHHH, ONpENeNsis CpeHee 3HaYCHUe
n3MepsieMoil BemmIuHBI ((hOKYyCHOE PacCTOSTHIE COOMPAIOIIeH JIMH36I), 000CHOBBIBATh BHIOOP

cnoco0a u3MepeHus (U3MEpUTEIHLHOTO pUdopa)

111

MIPOBOJUTH HCCIEOBAaHNE 3aBUCUMOCTEH (M3MIECKUX BEIUYUH C HCIOJIB30BAaHUEM IIPSIMBIX
HU3MEpPEHH: IUIaHMPOBAaTh  HCCIENOBAaHHME, CAMOCTOSTENBHO  COOMpaTh  YCTAHOBKY,
(MKCHPOBATH Pe3yNabTaThl IMOMYIEHHON 3aBUCUMOCTH (PM3NYECKHX BEINYUH B BHJE TAOIUIN

rpadukoB, Je’aTh BBIBOABI 110 PE3yIbTaTaM HCCIEA0BaHUS

112

MIPOBOJUTH KOCBEHHBIE H3MEPEHHs (H3MYECKUX BEIHYMH: IUIAHUPOBATh H3MEPEHHS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMONHITH U3MEPEHHUs, CleIys MPeaToKeHHOI
HMHCTPYKIMH, BEYHCIIATE 3HAYEHNE BEIMYMHBI U aHAIN3HUPOBATh ITOJIYyYECHHBIE PE3YJIbTATHI C

yu€TOM 3a7]aHHOH MOTPEIIHOCTH U3MEpEHUit

113

co0JII0aTh IpaBuJia TEXHUKH 0e30MmacHOCTH pu pa60Te C J'Ia60paT0pHLIM 060pyI[OBaHI/IeM

114

pa3nuyaTh OCHOBHBIC NPHU3HAKKM H3YYEHHBIX (DMU3MUECKUX MOJENeH: MaTepHanbHas TOUKa,
aOCONIIOTHO TBEPAOE TeNO, TOYEUHBIH HMCTOYHMK CBETa, Jyd, TOHKAs JIMH3a, IUIAHETapHas

MOJI€JIb aTOMa, HYKJIOHHas MOAEJIb aTOMHOI'O sA/Zipa

115

XapaKTepH30BaTh NMPUHIUIIEI JEHCTBUS M3YYCHHBIX IPHOOPOB M TEXHUYECKUX YCTPOUCTB C
OTMOpO Ha WX ONHUCAHUS, HCHONB3YS 3HAHUS O CBOHCTBaX (PHU3MYECKUX SBICHUH U

HEoOX0UMBIe (PU3NIECKUE 3aKOHOMEPHOCTH

1.16

HCIOJIBb30BaTh CXEMBbl U CXEMAaTUYHble PHCYHKH H3YYCHHBIX TEXHMYECKUX YCTPOMCTB,
U3MEPUTEIBbHBIX TNPHOOPOB ¥ TEXHOJIOTHYECKHMX IIPOLECCOB IPH PEIICHUH Yy4eOHO-
MPaKTUIECKUX 33714, ONTHYECKHE CXEMBI UL TOCTPOSHNUS H300paKeHUH B INIOCKOM 3epKaie

u cobuparomieil mH3e

117

MIPUBOAUTD MPUMEpPHI (HAXOAUTh HH(POPMALIUIO O MPUMEpax) MPaKTUUECKOTO HCIIOIb30BaHUS
(GU3MYeCKNX 3HAaHWI B TIOBCEAHEBHOM JKM3HM JUIsi OOecriedeHWs OE30IMacHOCTH IIpH
obpamennn ¢ HpHOOpaMH M TEXHUYECKHMH yCTPOHCTBAMH, COXPAHEHUS 3[0POBBI H

COGJ’HOZ[GHI/U[ HOPM 3KOJIOI'MYECKOro IMOBEACHUS B Opr)KaIOI.Ileﬁ cpene

1.18

OCYMIECTBIIATh MOHWCK HHpopMmaruu (Qusngeckoro cojepkanuss B cetd MHTepHer,
CaMOCTOSITENNFHO ~ (POPMYIHPYS]  TIOMCKOBBIM  3alpOC, HAXOAWUTH IyTH  ONpeeTeHHS
JOCTOBEPHOCTH  IOJMyYeHHOH HH(pOpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAaHMH W

JOIIOJHUTCIIBbHBIX HCTOYHUKOB

119

HCTIONB30BAaTh MPH BBHIIONHEHNH Y4eOHBIX 3afaHWH HAyJHO-TIONYJSPHYIO JIUTEpaTypy
(M3UIECKOTO COAEpKAHMs, CIIPABOYHBIE MaTepHaNbl, pecypchl ceTH VHTepHeT; BIameTsh
npuéMaMi KOHCIIEKTHPOBAHUS TeKCTa, NMpeobpa3oBaHusl MH(OpMaMu W3 OZHOW 3HAKOBOW

CHCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIC COOONICHHS Ha OCHOBE WH(GOpPMAannHM M3
HECKOJIBKHX MCTOYHMUKOB (DM3WYECKOTO COJEPKaHUs, IMyOINIHO NPEICTaBIATh PE3yNIbTAThI
MPOEKTHOW WJIM HCCIEI0BATEIbCKOM NEATENbHOCTH, MpPHU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYCHHBI TMOHATHHHBIA ammapatr u3ydaeMoro paszgena GH3MKH M CONPOBOXKIATh

BBICTYIIJICHHE MPE3eHTAIHEH ¢ yIETOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

121

OpY  BBHIIOJHEHUH Y4YeOHBIX MPOEKTOB UM  HUCCIENOBaHMH  (U3MYECKHX MPOIECCOB
pactpenensaTe 00s;3aHHOCTH B TPYIIIIE B COOTBETCTBUH C ITIOCTABICHHBIMHA 33]Ja4aMH, CIICAUTH
3a BBIIOJHEHHEM IUIaHA JEWCTBUH M KOPPEKTHpPOBATh €ro, aJeKBaTHO OLCHUBATh

COOCTBEHHBII BKJIa] B JACATCIIBHOCTh TpYIIIbL, BbICTpanBaThb KOMMYHHKAaTUBHOE
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B3aHMOI[efICTBPIe, IIPOSABJIAS TOTOBHOCTD pa3speulaTh KOH(i)III/IKTBI

53



ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon Kopn a1ementa IIpoBepsieMbIe 3J1IEMEHTBI COlCPKAHUS
pasnena
®U3UKA U EE POJIb B TIO3HAHHU OKPYKATIOIIETO MUPA
®usuka — Hayka o npupofe. SBneHus npuponpl. PuznyecKue SBICHUSA:
11 MEXaHWYECKUE, TEIUIOBBIE, JNIEKTPHYECKHE, MAarHUTHbBIE, CBETOBBIE,
3BYKOBBIE
12 Odusnyeckue BenuuuHBL. M3Mmepenue ¢usmueckux BenuuuH. Dusmyeckue
' nipudopsl. [Torpentnocts m3MepeHnit. MexryHapoaHast CHCTEMa €ANHNIT
EctecTBeHHOHayuHBIIf ~ METOA  MO3HAHWS:  HAONIOJEHHE, IIOCTAaHOBKA
1 13 HAyYHOTO BOIIPOCA, BBIABIKCHHE THIOTE3, JKCIEPUMEHT II0 IPOBEpKe
THIOTE3, 00BACHEHNE HAOII0AaeMOr0 SBICHUS
14 Omnncanne GU3MYECKUX SBICHUH ¢ TOMOIIBIO Moieneit
[IpakTrueckue paboOTHL:
M3mepenue paccTosHui.
15 Wzmepenne 00bEMa )XUAKOCTH M TBEPIOTO Tea.
' OrmpeneneHne pa3MepoB MaJIbIX Tell.
W3mepenne Temmeparypbl NpH IIOMOIIM JKHIKOCTHOTO TEPMOMETpa M
JaTduKa TeMIepaTypsl
TIEPBOHAYAJIBHBIE CBEJEHNA O CTPOEHUU BEIIIECTBA
21 CrpoeHue BemiecTBa: aTOMBI M MOJIEKYNBl, WX pa3Mepbl. OIBITHL,
' JOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIIECTBA
59 JlBmwxenne wactui] BemecTBa. CBs3b CKOPOCTH MABH)KEHHSI YaCTHI[ C
' TemriepaTypoii. bpoyHoBckoe nBikeHHe, MU GY3Ust
2.3 B3aumonelicTBre YacTHIl BElIeCTBa: IPUTSHKEHNE ¥ OTTAJIKMBAHHE
ATperaTHbIe COCTOSIHUSI BEIIIECTBA: CTPOCHHE Ta30B, )KUAKOCTEH U TBEPABIX
2 24 (KpuCTaIMYecKux) Tell. B3amMOCBA3b MeEXIy CBOHCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSHUSAX M MX aTOMHO-MOJIEKYJIIPHBIM CTPOCHHEM
25 OCo0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[pakTrueckue paboOTHL:
OmeHka JuaMeTpa aroMa METOIOM  pSAOB  (C  WCIOJB30BaHHEM
26 ¢doTorpadwmii).
OmBITH 0 HAOJIOJCHHIO TEIJIOBOTO PACIIMPEHHS Ta30B.
OmBITH IO 0OHAPYKEHUIO AEHCTBUSI CHII MOJIEKYJISIPHOTO HMPHUTSDKEHNS
JBWXEHWE 1 B3BAUMOENCTBUE TEJI
31 MexaHndeckoe ABHKeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE JIBIIKCHHE
32 Ckopocts. CpenHsisi CKOpOCTb IPH HEPaBHOMEPHOM MABIKEHHH. Pacuér
3 ' ITyTH ¥ BDEMECHU JIBIKCHUS
33 SIBneHue MHepUMH. 3aKOH MHEpLMHU. B3aumopeicTBue Tena Kak NMpUYMHA
' HM3MEHEHUs CKOPOCTH ABIDKEHUS Tel. Macca Kak Mepa HHEPTHOCTH Tela
34 [TnotHocTs BemecTBa. CBSA3b IIOTHOCTH C KOJMYECTBOM MOJEKYT B

equHuIE 00bEMa BEIECTBa

54




35

Cua kak XapaKTCPpUCTUKaA B3aHMOI[efICTBPIi[ TCII

3.6

Cuna ympyroctu u 3akoH ['yka. V3MepeHuwe cuibl ¢ HOMOILBIO

JIMHAMOMeETpa

3.7

SIBrmeHue TATOTEHUs U cwia TshkecTH. Cuina TsHKeCTH Ha JAPYrux ImjiaHeTax.

Bec Tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOTbXKEHHS U TpeHHE MOKos. TpeHue B MpHpoje U

TCXHUKE

3.9

CrnoxeHue CHJI, HallpaBJIGHHBIX 10 OJHOW mpsMoil. PaBHoneicTByromas

CHJT

3.10

[IpakTraeckue paboOTHL:

OmpeneneHne CKOPOCTH PABHOMEPHOTO ABMKEHMs (IIapuKka B >KHIKOCTH,
MOJIENHN 3JIEKTPUIECKOTO aBTOMOOWII U Tak panee). OnpeneneHue cpeaHen
CKOPOCTH CKONBXEHMSI Opycka WM IIapHKa IO HAKIOHHOH IUIOCKOCTH.
Ompenenenne MIOTHOCTH TBEPAOTO Tema. OMBITHI, JEMOHCTPHPYIOIINE
3aBUCUMOCTh pacTsKeHHs (nedopMaruy) HpyXKHHBI OT HPHIOKEHHOU
cuibl. ONBITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI TPEHHS CKOIBKEHUS

OT Beca Tejla U XapaKTepa CONPHKACAIOIIUXCS TIOBEPXHOCTEH

311

@duznueckue SBICHUS B MPHPOAE: HMPUMEPHl JIBIKECHHUSA C PA3INIHBIMU
CKOPOCTSIMU B )KUBOM U HEXKUBOM IIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOIE

U TCXHUKC

3.12

Texuuueckue yCTpOfICTBaZ JAHAMOMETP, NOAIIUITHUKA

JABJIEHUE TBEPJIBIX TEJI, JKUKOCTEN U T'A30B

4.1 [Hasnenne TBEpOro Teaa. CnocoOsl yMEHbUICHHS U YBEIHMYCHHS TaBICHUS
4.2 JlapneHue raza. 3aBHCUMOCTD JaBJICHUS ra3a oT 00bEMa, TeMIepaTypbl
43 Ilepemaua maBieHUs TBEPABIMHU TEIaMH, XHIKOCTIMH W Ta3aMH. 3aKOH
' [Tackans. [TneBMaTnyeckue MalmHb
44 3aBUCHMOCTh JABICHUS] JKUAKOCTH OT TDIIyOMHBI. [ MapocTaTHdecKuii
' napanokc. Cooburatormecs cocyasl. [ napaBInuecKie MeXaHU3MbI
Atmocdepa 3emun 1 atmMocdepHOe naBieHHe. [IpHYHHBI CyIIeCTBOBAHUA
45 BO3aymHOM  obomoukn 3emin. Onbir Toppuuermmn.  3aBHCHMOCTB
aTMOc(epHOTOo TaBJIEHUS OT BBHICOTHI HAJl YPOBHEM MODS
45 Usmepenne atmoctepHoro  jgapieHus. [Ipubopsl i1 W3MepeHHs
' aTMoc(epHOTO TaBICHUS
47 JleficTBHE )XUIKOCTH ¥ r'a3a Ha MOrpyXEHHOE B HUX Tello. BrITankuBarommast
' (apxumenoBa) cuia. 3akoH Apxumena
4.8 [TnaBanwue Ten. Bozmyxomnnasanue
[TpakTrueckue paboOThI:
HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTpyKEHHOU B
KUAKOCT  4YacTh  Tena.  OmnpeneneHue  BBITAJKWBAIOUICH  CHIIBI,
JeficTBylole Ha Teno, MOTpyxKEHHOe B  KuAKocTh. IIpoBepka
49 HE3aBUCHUMOCTH BBITAJIKHMBAIOIIEH CHJIBI, JEWCTBYIOIIEH Ha Telo B

JKUJIKOCTH, OT Macchl Tena. OIBITH, JAEMOHCTPHPYIOIIHE 3aBUCHMOCTh
BBITAIIKMBAIONICH CHJIBI, NEHCTBYIONIEH Ha TEJIO B KHIKOCTH, OT 00BEMa
NOTPYXKEHHOH B JKUAKOCTh YaCTH Tella M OT IUIOTHOCTH JKMIKOCTH.

KoncrpympoBanue apeomerpa WM  KOHCTPYHPOBAaHHME JIOAKH U
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oIIpefieNieHne e€ TPy30MoAbEMHOCTH
410 dusnyeckue ABICHUSA B NPUPOJE: BIMSHUE aTMOC()EPHOrO NABICHUS HA
' JKMBOW OpTraHn3M, IIaBaHUE PBIO
TexHudeckne  ycTpolcTBa:  COOOMIAIOIIMECS — COCYIbl,  yCTPOWCTBO
411 BOJIOTIPOBOJIA, THIPABINYECKUI Tpecc, MaHOMETP, OapoMeTp, BBICOTOMED,
MOPIITHEBOI HACOC, APEOMETP
PABOTA, MOIIIHOCTbD, DHEPI'M
51 Mexanudeckas pabota
5.2 MexaHu4ecKast MOLIHOCTb
53 IIpocTele MeXaHU3MBI: pbIYar, OJIOK, HAKIOHHAs IUIOCKOCTh. [IpaBumiio
' paBHOBeCHUS pblyara
54 [TpumeHeHue MpaBHiIa paBHOBECHS phIdara K OJIOKy
55 «3onoToe TMpaBWIO» MexaHWKH. Koad¢uuueHT moie3Horo IencTBHS
' MeXaHU3MOB. [IpocThIe MEXaHU3MBI B OBITY M TEXHUKE
5.6 IToTeHuunanbHas JHEPTUU TeJa, HOJHATOr0 HaJl 3eMIEi
5 5.7 Kuneruyeckas sHeprus
58 Ilonnass MexaHW4eckas OdHEprHs. 3aKOH H3MEHEHUS W  COXpaHEHHUs
' MeXaHUYECKOH SHEepTUH
[IpakTraeckue paboOTHI:
Ompenenenne paboThl CHIIBI TPEHUS IPH PAaBHOMEPHOM JABIDKEHUH Tella 110
5.9 TOPU30HTANBHOH IOBEepXHOCTH. MccienoBaHne YCIOBHH —paBHOBECHS
poruara. Msmepenue KIIJI nHaknoHHOH miockoctu. M3ydeHue 3akoHa
COXpaHEHHs MEXaHUIECKOH SHEPIun
5.10 Odusnyeckre ABICHUS B IPUPOJIE: PHIYATH B TEJlE YeIOoBeKa
E11 TexHuueckne ycTpoicTBa: pbluar, IOJBIKHBIA M HENOABVDKHBIA OJIOKH,
' HaKJIOHHAS INIOCKOCTB, MPOCTHIE MEXaHU3MBI B OBITY
8 KJIACC
Kon
paziena Kon anementa IIpoBepsieMble dJIEMEHTHI COIEPKAHUS
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO-KHHETHYECKOH TEOPHU CTPOCHHS
6.1 BemecTBa. Macca W pasMepsl MoseKyll. OTBITHI, ITOATBEPXKIAIOIINE
OCHOBHBIC ITOJIOKCHHUA MOJ'[eKyJ'[S[pHOKPlHCTH‘{CCKOﬁ TEOPUHU
62 Mopenmu TBEPIOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHHH BEIIeCTBa.
' Kpucrammnueckue 1 aMmopdHbie Tena
6
63 OObscHeHHE CBOWCTB Ta30B, XHIKOCTEH M TBEPABIX TEJ HA OCHOBE
' MOJIO>KEHUH MOJIEKYIIPHOKHHETHIECKON TEOPUH
6.4 CMavrBaHHE U KaWIUTSIPHBIC SBICHAS
6.5 TeruioBoe paciupeHne 1 cxaTie
66 Temnepatypa. CBsi3b TeMHepaTypbl CO CKOPOCTHIO TEIUIOBOTO BHIKCHHS
' YaCTHIL
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BHyTpeHHS[F[ OHEPTrus. CriocoObl  U3MEHEHHS BHyTpeHHeﬁ OHEpPruu:

o7 Ternyonepeiaua U COBEPIIEHUE PabOThI
6.8 Bupis Temionepeaun: TEIUIONPOBOIHOCTD, KOHBEKITHS, H3ITyIeHUE
6.9 KommdecTBo TerioTs!. Y nenbHast TeII0EMKOCTD BEIIeCTBA
6.10 TeruiooOMeH U TeIUIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OanaHca
611 [TnaBneHne W OTBepAEBaHWE KPHUCTANIMYECKUX BEIIECTB. Y enbHas
' TEJI0Ta IIaBICHUS
[MapoobpaszoBanue u kouaeHcauus. Mcmapenme. Kumenue. VY penbHas
6.12 Temwiota napooOpa3oBaHUSA. 3aBUCHUMOCTh TEMIICPATyphl KHUIIEHUS OT
aTMOC(EpHOT0 AaBICHUS
6.13 BrnaxHocTs Bozgyxa
6.14 OHeprus TOIIMBA. Y AeNbHas TEIIOTa CrOPAHUs
6.15 Ipunruner pabots! TermoBbix asurateneil KIIJ[ TeruoBoro asuraterns.
' TerutoBble IBUTATENN U 3alIUTa OKPYXKAIOIIEH CpeIbl
6.16 3aKOH COXpaHEeHUs U NPEBpaNIeHHs SJHEPTUH B TEIUIOBBIX IIPOLECccax
IMpakTnaeckne paboThL:
OmBITH 10 OOHAPYKEHHIO ASHCTBUS CHII MOJIEKYIISIPHOTO TPUTSKCHUS.
OmnBITH 11O BRIPAIMBAHHUIO KPUCTAUIOB TOBAPEHHOMN COJIM WIJIM caxapa.
OmnbITHl IO HAOMIOJEHHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.
Omnpezenenne AaBIeHNs BO3TyXa B OaJUIOHE IIIIPHIIA.
OmnBITH, JEMOHCTPHPYIOLIME 3aBHCUMOCTb JABJICHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHMs MIIN OXJIKACHHSI.
[IpoBepka rumoTe3sl ITMHEHHOW 3aBUCHMOCTH JUTHHBI CTOJIOMKA KHUIKOCTH B
617 TEPMOMETPHUYECKON TpyOKe OT TeMIIepaTyphl.
- Habmonerne w3MeHeHHs BHYTPEHHEH SHEpPrHM Tela B pe3ynbTaTe
TeTIONepeiadd U paboTHl BHENIHUX CHIL.
HccnenoBanre SIBICHUs TEIDIOOOMEHA NMPH CMEIIMBAHUU XOJOIHON H
ropsiueit BOAbI.
OmnpeneneHne KOIMIECTBA TEIIOTHI, MOTYYSHHOTO BOJOH ITpH TeIUI00OMeHe
C HarpeThIM METATMIECKHM IIHHIPOM.
OmnpeneneHne ynerpHOH TEIUIOEMKOCTH BEIIECTBA.
HccnenoBanue mpouecca HCrapeHusl.
OnpeneneHyie OTHOCUTENBHON BIaKHOCTH BO3/yXa.
Onpenenenye yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.
Ddusnueckue ABJICHUA B npupoae: IMOBEPXHOCTHOEC HaATAXCHHUC u
6.18 KalTWUIAPHBIC SABJICHUS B INPUPOAC, KPUCTAIIBI B NPUPOAEC, HU3ITYUCHUE
' ConHua, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera.
TexHwdeckne  yCTpOWCTBA:  KamWJUIAPHL, INPUMEPHl  HCIOJIB30BAHHS
6.19 KPHUCTAJIOB, XHUAKOCTHBIH TEPMOMETp, TAaTIUK TEMIIepaTypbl, TepMocC,

cHCTeMa OTOIUICHHSI JOMOB, TMTPOMETPHI, ICUXPOMETp, MapoBasi TypOuHa,
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JABUTATEJIb BHYTPEHHET'O CTOpaHus.

OJIEKTPUYECKHME 1 MATHUTHBIE SABJIEHUA

7.1 DnexTpuzanus Tel. [IBa posra SIeKTPUUECKUX 3apaaoB
BsaumoneiicTBue 3apspkeHHBIX Tel. 3akoH KyrnoHa (3aBHCHMOCTBH CHIIBI
7.2 B3aMMOJICHCTBHS 3apsDKEHHBIX TEJ OT BEMUYNHBI 3apsII0B M PACCTOSHUS MEXKITY
TeJIaMH)
23 DnexTpuyeckoe mnoie. Hampsok€HHOCTH 3iekTpudeckoro moist. [lpuHuum
' CYIEPIIO3HINH IEKTPHIECKHX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE)
24 Hocurenu smeKTpudIecKx 3apsaoB. DIeMEHTapHBIH IeKTPHIECKUH 3apsi.
' Crpoenue aroma. [IpOBOTHUKY U TMINEKTPUKA
75 3aKOH COXpaHEeHUs IIEKTPUIECKOTO 3apsa
- DJNeKTPUYECKUH TOK. YCIIOBUS CYIIECTBOBAHMS IJIEKTPHUYECKOTO TOKA.
' VcTOYHUKY TTOCTOSTHHOTO TOKA
77 JIeHCTBUS ONEKTPUYECKOr0 TOKa (TEINIOBOE, XMMHYECKOE, MAarHHUTHOE).
' DNEKTPUYECKHI TOK B UAKOCTSX U rasax
7.8 Dnexrpuyeckas uenb. Cuiia Toka. DIEKTPHUECKOe HAMPsHKEHHE
79 ConpoTHUBICHHE IPOBOJAHUKA. Y IeJIbHOE COIIPOTUBIIEHHE BELIECTBA
7.10 3akoH OMa [y yJacTKa [ernd
7.11 [MocnenoBarebHOE U MapauIeIbHOE COSANHEHHE TPOBOIHUKOB
7.12 Pa6oTa 1 MOIIIHOCT 3JIEKTPUIECKOro TOKa. 3akoH JIxoymst — JIenma
713 DJeKTpUYEeCKUe IeNH M MOTPEOUTEeNN AIIEKTPUYECKOH SHEpruu B OBITY.
' Koportkoe 3ambikanue
7.14 IMocrostHHBIE MarHUTEL. B3anMopeiicTBre MOCTOSIHHBIX MarHATOB
MarauTHOE 110JIe. MarHuTHOE noJie 3eMIIM U ero 3HayeHHe I JKH3HU Ha
7.15
3emie
7116 OmnbiT DOpcrena. MarHMTHOE MOJE SNEKTPUYECKOro Toka. IIpuMmeHeHue
' 3JIEKTPOMArHUTOB B TEXHUKE
JlelicTBiie MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM. DJEKTPOIBUraTesb
717 MOCTOSIHHOTO TOKa. VICTIONb30BaHUE DIICKTPOJABHraTeNiel B TEXHHYECKUX
YCTpOMCTBaxX U Ha TPAHCIOPTE
7.18 OmnbiTel @apajes. SIBieHne saekTpoMarHuTHON HHAYKIKH. [IpaBuno Jlenna
719 OnextporeHepatop. CHocoObl  TONyYeHHs DIEKTPUYECKOH  DHEPTHUH.
' DJIEKTPOCTAHIINK HAa BO30OHOBIIEMBIX HCTOUHHKAX SHEPIUH
IMpakTr4eckue paboThI:
OnbITBl 10 HAONIONEHUIO JIICKTPH3AlMU Tel WHAYKIHWEH W mpu
CONPHUKOCHOBEHHH.
220 HccnenoBanne [EHCTBHS DJICKTPUYECKOrO TIOJS HA TMPOBOAHHKH H

JII3IEKTPHKH.
C6opka 1 mpoBepKa pabOTHI AIIEKTPUIECKOH ETH MOCTOSTHHOTO TOKA.
H3mepeHwne 1 perynupoBaHHe CHIIBI TOKA.

W3MepeHne u perynupoBaHue HalpsKEHUs..
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HccnenoBanue 3aBUCUMOCTU CHIIBI TOKA, HAYILIETO 4YEpe3 pPE3UCTOp, OT
COIIPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS. HAa PE3UCTOPE.

OnBbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD MIEKTPUUECKOIO COINPOTUBIICHUSL
MPOBOJHMKA OT €0 IJIMHBI, IUIOIIAIH TTONIEPEYHOT0 CEUEHHUs U MaTepHaa.
IlpoBepka mpaBuna CIOXKEHUS HANpPsHKEHUH TIPH  MOCIEAOBATEILHOM
COeIMHEHHUH JABYX pe3ucTopoB. IIpoBepka mpaBuia Uil CHIBI TOKa IpU
MapajyieIbHOM ~ COeAMHEHHH  pe3uctopoB.  OmpeneneHue  paOOTHI
3MEKTPUIECKOTO TOKa, HAYLIEro depe3 pesuctop. OnpeneneHne MOIHOCTH
JJIEKTPUYECKOTO TOKa, BblAeIseMoid Ha pesucrope. HMccinenoBanue
3aBUCHMOCTH CHJIBI TOKa, WAYIIEro 4epe3 JIAMIIOUKY, OT HalpsDKeHHsS Ha
Heil. Ompenenenue KIIJI HarpeBarens. IccnegoBaHue MarHUTHOIO
B3aHMOJIEHCTBUSI TOCTOSHHBIX MAarHUTOB. M3ydeHne MarHHUTHOTO MO
MOCTOSIHHBIX MarHUTOB IIPU UX 00BEIVHEHUHN U pa3feneHun. McciaenoBanue
JICHCTBUSL BIEKTPUYECKOT0 TOKA HAa MArHUTHYIO CTpenky. OIBITHL,
JEMOHCTPHUPYIOIIUE 3aBHCUMOCTD CHIIBI B3aUMOAEHCTBHS KaTyIIKH C TOKOM
U MarHuTa OT CHJIBI TOKa W HAIpaBlIeHHWsA TOKa B KaTymke. l3ydeHue
JEUCTBUSI MarHUTHOTO TOJISI HA MPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHue u
H3y4eHHE paboTsI 3NIEKTPOIBUTATEIS. M3mepenue KI1A
3NEKTPOABUTATEIbHON yCTaHOBKU. ONBITBI MO HCCIIEAOBAHMIO SIBICHHS
UIEKTPOMAarHUTHOM MHIYKIUM: HCCIENOBaHME W3MEHEHUIl 3HaueHus U

HaIpaBJICHUSA UHAYKIUOHHOI'O TOKa

DusndecKkue SIBICHUS B MPpUPOAC: BJICKTPHUUCCKUE SBJICHUSA B aTMocd)epe,

721 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TMoje 3emiH, napeid
MOJIIOCOB, POJIb MArHUTHOTO TOJIS JUIST JKM3HU Ha 3eMile, HOJSIPHOE CHSHUE
TexHHUecKkHe yCTPOHCTBA: MEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK DJIEKTPUYECKOH OSHEPrUH, IJIEKTPOOCBETHTEIBHbIC IPHOOPEI,

7.22 HarpeBaTeIbHbIC ANEKTPOTPHOOPHI (pumepsr), JIIEKTPHIECKUE

NPECAOXPAHUTEIH, DJICKTPOMArHUT, JJICKTPOABUIATEIIbL IMOCTOSIHHOI'O TOKa,

TeHEePaTOP MOCTOSIHHOTO TOKa

9 KUIACC
Kon Kon snemenra IIpoBepsiemble 371€MEHThI COAEPKAHUS
paszena
MEXAHUWYECKHUE SIBJIEHUA

8.1 MexaHnveckoe nBIKeHHe. MarepuansHas Touka. Cucrtema oTcuéra
8.2 OTHOCHTEIFHOCTh MEXaHUYECKOTO IBIKCHHS
8.3 PaBHOMepHOE MPSIMOIUHEHHOE IBIKEHHUE

8 8.4 HepaBHomepHOe mnpsiMmonuHeiHoe nBwxeHue. CpeaHsss U MrHOBEHHas

- CKOpOCTH Tella ITPH HEPABHOMEPHOM JIBIKCHUH

8.5 Yckopenue. PaBHoyckopeHHOE IPSIMOIMHEHHOE IBUKEHNE
8.6 Csobognoe nmagenue. OneiTe! [anmes
8.7 PaBHOMepHOE IBIDKEHHE MO OKPYXXHOCTHU. [leproa u yactota oOpareHus.
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JIuneiinas u yriaosas ckopocTd. LleHTpoCTpeMuTebHOE YCKOpEeHHe

8.8 Tepsbiii 3akon HetoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HetoToHa
8.11 [TpuHIMI Cynepno3uuy CUI
8.12 Cuna ynpyrocti. 3akoH ['yka
8.13 Cuiia TpeHHs: CWJia TPEHHUSI CKOJBKCHHS, CHJIa TPEHHS IOKOs, APYrHe
' BUJIbI TPEHUS
8.14 Cuita TSDKECTH M 3aKOH BCEMHPHOTO TSATOTCHHS. YCKOPEHHE CBOOOIHOTO
' HajieHust
815 JBwkenne 1wiaHeT Bokpyr CosHia. IlepBas KOCMHYECKas CKOPOCTb.
' HesecomocTb 1 neperpysku
8.16 PaBHOBecHe MaTepuaIbHON TOYKH. AGCOMIOTHO TBEPIOE TENIO
8.17 PaBHoBecue TBEpAOro Tena ¢ 3aKperUIEHHOW OChIO BpauleHHs. MOMEHT
' cuibl. LleHTp TspKeCTH
8.18 Nmnynbc Tena. I3aMeHeHne uMIyJibea. FIMITyJIbC CHITBI
8.19 3aKOH COXpaHEeHUs UMITyJIbca
8.20 PeakTHBHOE IBIDKCHUE
821 MexaHnnveckas paboTa U MOIITHOCTh
8.22 PaGoTa cuit TshKeCTH, yIPYrocTH, TpeHust. CBs3b SHEPTHU U PabOTHI
8.23 [MoTeHumanbHas JHEPTUs Tela, MOAHATOTO HaJl TOBEPXHOCTHIO 3eMin
8.24 IToreHuunanpHas 3HEPrys CXKATOH NPy KUHBL
8.25 Kunernueckas sHeprus. TeopeMa 0 KHHETHYECKO SHEPTHI
8.26 3aKoH COXpaHEHH MEXaHUIECKOW SHEPTHH
[pakTuueckue padoOTHL:
OmnpenesneHne cpefHeil CKOPOCTH CKOJNBXEHHsS OpycKa HWIM JIBHKCHHUS
[apuKa M0 HAKIOHHOW MIOCKOCTH. OmpenesieHne yCKOPEHHUs Teja MpH
PaBHOYCKOPEHHOM J[BHKCHHH 110 HAKJIOHHOM IIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH NMYTH OT BPEMEHH HPH PaBHOYCKOPEHHOM
JIBI)KEHUHN 0e3 HayalbHOW CKOPOCTH.
IIpoBepka THIOTE3bl: €CIH TPH PABHOYCKOPCHHOM JIBHJKCHHH 0e3
8.27 HAYaIbHOH CKOPOCTH MYTH OTHOCATCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIHE TIPOMEIKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHS CKOJBXEHHS OT  CHIIBI
HopManbHOrO  naBneHus.  OmpeneneHne — kodbQUIMEHTa  TPEHHS
ckoubkeHus. OnpezeneHne KECTKOCTH NpykuHbL. OmnpeneneHne paboTh
CWJIBI TPEHHUS TPU PABHOMEPHOM JBIDKEHHHM Tejla MO TOPU30HTAILHON
IMOBEPXHOCTH. Onpeuenem/le pa60T1>1 CHJIbI pryFOCTl/I npu l'[OlI'béMe rpy3a
C HCIIOJIb30BaHUEM HETO/BIKHOT'O H ITOJIBUKHOTO GJIOKOB
8.8 dusnyecKkue SBJICHUS B MPUPOJIE: IPHINBBI M OTJIUBBI, [BH)XCHUE IUIAHET
' CoJHe4HOit CHCTEeMBbI, pEaKTHBHOE JIBHKEHUE KMBBIX OPIraHHU3MOB
8.29 TexHHYECKHE YCTPONCTBA: CHIMAOMETp, JATYHKHU IOJOKEHHUS, PACCTOSHU

U yCKOPEHHS, PAKETHI

MEXAHUYECKHME KOJIEBAHU S 1 BOJIHBI
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9.1

KonebarenbHoe JBUKCHUEC. OCHOBHBIE XapaKTEPUCTUKHU KoJIe0aHuii:

Nepruoa, 4aCctoTa, aMIUIUTy1a

9.2

Marematudeckuil U NpyKMHHBIA MasTHUKU. [IpeBpaiieHue sHepruu npu

KoJIe0aTeIbHOM JBHKCHHUU

9.3

3aryxaromue konebdanus. BeinyxaeHable koaebanus. Pezonanc

9.4

Mexanndeckue BOiHBL CBoiicTBa MeXaHHWYECKHX BOJH. [IpomosibHble M
MoTnepeyHble BOMHBL. J[MHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEeHUs.

MexaHuueckue BOJHBI B TBEPIOM TeJ€, CEHCMUYECKHE BOJIHBL

9.5

3Byk. ['poMKOCTE 1 BBICOTa 3BYKa. OTpakeHHe 3BYKa

9.6

WHppa3Byk U ynpTpasByk

9.7

[pakTuueckue padoOTHL:

OmnpezpeneHye YacTOTBl M Iepuojda KoleOaHUH  MaTeMaTHYecKOTO
MasiTHUKA.

OnpeieneHue YacTOThI U epro/ia KoJieOaHu NMPYKUHHOTO MasITHHKA
HccnenoBanne 3aBUCUMOCTH Tepuoaa KojeOaHUi MOABEUIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH. MccienoBaHue 3aBUCHMOCTH TepHoja KojeOaHuit
NPY)KUHHOTO MasTHHKAa OT MacChl rpy3a. [IpoBepka HE3aBUCHMOCTH
nepuoja KojeOaHWil Trpy3a, MOABEHICHHOTO K HHUTH, OT MacChl rpy3a u

JKECTKOCTHU TNIPY>XXHUHBL. I/I3MepeHHe YCKOpPECHUsL CBO60}:[H01"O naaCHUus

9.8

du3nyeckue SIBICHHS B NPpUPOAC: BOCHPHUATHE 3BYKOB XWBOTHBIMHU,

3EMJICTPACCHUCE, cericMUYecKre BOJIHBI, ITyHaMH, 3X0

9.9

Texauueckue yCTpOfICTBaI 9XO0JIOT, UCNIOJIL30BaHUE YJIbTPa3ByKa B GI)ITy u

TEXHUKE

SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

OJeKTpOMarHuTHOE  Ioje.  DJIeKTpOMarHuTHele  BonHBL — CBoifcTBa

101 3NIEKTPOMATrHUTHBIX BOJIH
10.2 [Ikamna 351eKTpOMarHUTHBIX BOJH
103 DnexTpoMarauTHas npupona ceera. CkopocTh cBeTa. BoiHOBBIE cBolCTBa
' cBera
10 [pakTiueckue padoOTHI:
104 W3ydeHre CBOWCTB AIIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO
Tenedona
105 ®dusnueckue SIBICHUS B MPHPOJe: OMONOrHYecKoe AeiiCTBHE BHIMMOTO,
' YIBTPadHOJIETOBOTO M PEHTTEHOBCKOTO U3ITyUeHUH
106 TexHUUeCKHe YCTPOMCTBA: MCIIOIBb30BAHHE DIICKTPOMATHUTHBIX BOJH IS
' COTOBOH CBSI3U
CBETOBEBLIE ABJIEHU A
111 Jly4eBas Monens cBeTa. MIcTOYHUKH cBeTa
11.2 [TpsimonuHeHOE pacpoCTpaHEeHUE CBETa
1 113 OTtpaxxenue cBeta. [lockoe 3epkao. 3aKOH OTpa)KeHHUs CBETa
114 ITpenomiieHne cBera. 3akOH NpenomieHHs cBera. [ToHOE BHYTpEHHee
' OTpa)KeHHE CBETa
115 Jlunza. Xon mydeid B THH3E
116 Onrrueckast cucTeMa GoToarnmnaparTa, MUKPOCKOIIA H TEJIECKOIa
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117

I'ma3 kak onrruyeckasi cucrema. EJII/I?)OpyKOCTb U JaJIbHO30PKOCTh

Paznoxxenne Oenoro ceera B cmekrp. Ombitel HeloToHa. CroskeHue

18 CIIEKTPaJIbHBIX IIBETOB. J{icnepcus cBera
[IpakTiueckue padoOTHI:
HccnenoBanne 3aBUCHMMOCTH yIila OTPaXKEHUsI CBETOBOIO Jiyda OT yrIja
MageHusL.
H3ydenne XxapakTepuCTHK H300pakeHHUs IpeIMeTa B INIOCKOM 3epKajle.
HccnenoBanne 3aBUCUMOCTH yIJla IIPETOMIICHHS] CBETOBOT'O JIy4a OT yIJia
119 NaJeHUs Ha TPAHULE «BO3AYX — CTEKIION.
' [Nomy4enne n300paskeHUH ¢ TOMOIIBIO COOUPAIOIIEH JUH3BL.
Omnpenenenre HOKYCHOTO PACCTOSHUA M ONTHYECKOH CHIBI cobHMpatomieit
JIMH3BL
OMnBITHI IO PA3I0KEHUIO OEIOT0 CBETa B CIIEKTD.
OmnbITEl MO BOCHPHATHIO L[BETAa NPEAMETOB NPH HMX HAONIONCHHH uepes
[[BETOBBIE (DUIIBTPBHI
dusnyeckue sBIeHUS B npupone: 3arMenus ConHua u JIyHsl, IBeTa Tel,
11.10 ONTHYECKHE SBICHUS B atMochepe (IBer HeOa, pedpakims, pagyra,
MHpPax)
1111 TexHuuecknue ycTpOHCTBA: OYKH, HEPHUCKON, (OTOoanmapar, ONTHYECCKHE
' CBETOBOJIBI
KBAHTOBUBLIE SIBJIEHI A
12.1 Omneitsl Pesepdopaa u mianerapHas Mojeib atoma. Mozens atroma bopa
12 Hcmyckanue W moryionmieHue cBeta aToMoM. KBaHThl JIuHeWdarble
' CITeKTpBI
12.3 PagnoaktuBHOCTE. Anb(a, OeTa- 1 raMMa-U3ITydeHHS
124 CrtpoeHue aTroMHOTO siipa. HykioHHas Mojens aroMHOTo siapa. M3oTonsl
125 PanmoaxtuBHble npeBpamieHus. [lepron mosypacmaja aTOMHBIX siep
12.6 SnepHble peakiiuy. 3aKOHbI COXPaHEHUs 3aps,I0OBOTO U MaCCOBOI'0O YHCENT
12.7 DHeprus CBsI3M aTOMHBIX siziep. CBsi3b MacChl U S9HEPTHH
12.8 Peakuuu cunresa u genenus suep. Mcrounuku sneprun CosHIA U 3BE3]T
12 129 SnepHast sHepreruka. [leiicTBue paaMOaKTHUBHBIX HM3JIyUYE€HUH Ha >KUBbBIE
' OpraHU3MbI
[pakTiaeckue padoOTHI:
HabutoieHue CIUIOIIHBIX M IMHEHYaThIX CIIEKTPOB M3JIyYeHHSL.
12.10 HccnenoBanne TPEeKOB: U3MEPEHHE DHEPTHH YAaCTHIBI 110 TOPMO3HOMY
nytu (o ¢ororpadusim).
M3mepenne paauoakTUBHOTO (oHa
DusnyecKue SBICHUS B MPUPOJE: €CTECTBEHHBIH PaJHOAKTUBHBIN (OH,
12.11 KOCMHYECKHE Jy4H, PaJHOaKTHBHOE M3JTy4eHHE MPUPOIHBIX MHUHEPAJIOB,
ﬂeﬁCTBHC pPaaroaKTUBHBIX H3Hy‘[eHHﬁ Ha OpraHuU3M Y€JIOBEKa
1212 TexHHYECKHEe YCTPOWCTBA: CIIEKTPOCKON, WHAMBHUAYAIbHBIA [03MMETP,

KaMepa Bunscona
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ITPOBEPAEMBIE HA OI'D ITIO ®PU3BUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHU S OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOT'O
OBHIET'O OBPA3OBAHUA

Kon
TpOBepPsSieMOro
TpedoBaHUA

IIpoBepsiemble TPeOOBaHMS K NIPEAMETHBIM Pe3yJbTATAM 0A30BOI0 YPOBHS 0CBOCHUS
OCHOBHOJi 00pa30BaTeJILHOI IPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
DrocC

[lonnmanne ponu QU3NKKM B HaydyHOH KapTHHE MHpA; CHOPMHPOBAHHOCTH 0a30BBIX
MIPECTABICHNIl O 3aKOHOMEPHOH CBSI3M W ITO3HABAEMOCTH SIBJICHHH IIPHUPOIBI, O POJH
9KCIEpHMEHTa B (HU3HUKE, O CHCTeMOoOoOpasymoueld poau (U3UKH B Pa3BUTHH €CTCCTBEHHBIX
HayK, TEXHHKH ¥ TEXHOJIOTHH, 00 JBOIIONMH (U3MUECKUX 3HAHUH W UX POJH B LEJIOCTHON
€CTECTBEHHOHAYYHOU KapTHHE MUPA, O BKJIAJIC POCCHHCKUX U 3apyOeHBIX YIEHBIX-(DU3HKOB
B Pa3BHTHC HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIEr0 MHpA, Pa3BUTUE TEXHHKU H

TEXHOJIOTUI

3HaHMSA O BHAAX MaTepHu (BELIECTBO U II0JIE), O IBIKEHHH KaK CIIOCO0E CYIIECTBOBAHHS
MaTepuH, 00 aTOMHO-MOJIEKYJSIPHOH TEOPHH CTPOCHHS BEIIECTBA, O (PM3NYECKOH CYIIHOCTH
SIBIGHUH MPUPOAB! (MEXaHWYECKHX, TeIJIOBBIX, SJIEKTPOMATHUTHBIX M KBAaHTOBBHIX); YMEHHE
pa3nuyath SBIEHHS II0 ONMCAHHMI0 HMX XapaKTepPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOINX JaHHOE (HM3WYECKOe SBICHHE; yMEHHE paclo3HaBaTh MPOSBICHHE
H3y9EeHHBIX (DU3MUECKUX SIBICHUH B OKDYXAIOIEM MHpE, BBIAENAS HX CYIIECTBEHHBIC

CBOMCTBa (TIPH3HAKN)

BrnageHne ocHOBaMM NOHATHHHOIO anmapata W CHUMBOJHYECKOTO S3bIka (HU3UKU U
HCTIONB30BAHUE UX AN pelIeHHs ydeOHBIX 3a[ad; YMEHHE XapaKTepHU30BaTh CBOHCTBA Ted,

(1)I/I3I/I‘-IeCKI/Ie SABJICHUS U IPOLECCHI, UCII0JIb3Y s (byHZ[aMeHTaJ'H)HLIe U OMITUPUICCKUE 3aKOHBI

YMeHHe ONHCHIBATh HU3YyYCHHBIC CBOWCTBA TEl W (I)I/ISI/I'-ICCKI/IG SABJICHUSA, UCIIOJIb3Ys

q)I/I3I/I'-IeCKI/Ie BCJIIMYHHBI

BraneHHe OCHOBaMM METOJOB HAy4HOTO IIO3HAHHA C Y4€TOM COONIONEHHS IpaBHII
0e30macHOro Tpy/Aa: HaOMoaeHHe GU3NIECKUX SIBICHU:

YMEHHE CaMOCTOSATEIbHO COOMpaTh IKCHEPUMEHTAJBHYIO YCTAHOBKY M3 JaHHOTO Habopa
000py/I0BaHUS MO HMHCTPYKIMH, OIMCHIBATH XOJ OMNbITA W 3alHCHIBATh €r0 Pe3yJbTaThl,
(bopMyIMpOBaTh BHIBOIBI;

MIPOBEACHHE MPSMBIX U KOCBEHHBIX M3MEPEHHH (DU3MUYECKUX BEINYUH: YMEHHE IUIaHHPOBATh
U3MEPEHHs, CaMOCTOSTENBHO COOMpaTh SKCIEPUMEHTANbHYI0 YCTaHOBKY IO HHCTPYKIIHH,
BBIYMCIISITE 3HAYCHHE BEIMYMHBI M AHAIU3HPOBATh IIOJYYEHHBIE PE3YNbTAaThl C Y4ETOM
3a7aHHOM ITOTPEIIHOCTH PE3y/IbTaTOB H3MEPEHUI;

MPOBEJICHHE HECIOXKHBIX SKCIIEPUMEHTAIbHBIX MCCIIEIOBAaHHH; CAaMOCTOSATENBHO COOMpaTh
9KCTIEPUMEHTAIIBHYIO0 YCTAaHOBKY M IPOBOJMTH MCCIIEJOBAHUE 110 MHCTPYKINH, MTPEACTABISATH
MOJIy4YCHHbIC 3aBHCHMOCTH (DH3HYECKHX BEJIWYMH B BHIE TabNHIl U rpadUKOB, YIUTHIBATH

NOTrpeuIHOCTH, ACIaTh BBIBOABI IO PE3YJIbTaTaM HUCCIICIOBAHUA

[ToHnmaHue XapaKTepHBIX CBOWCTB (pu3nueckux Mopeneil (MarepuaabHas TOUKa, aOCOIIOTHO
TBEPJOE TENO, MOACIH CTPOEHMS Ia30B, KHIKOCTEH U TBEPABIX Tel, ILUIAHETapHas MOJEIb
aToMa, HYKJIOHHas MOJENb aTOMHOIO sJpa) M YMEHHE NPHUMEHSTh HUX JUIi OOBSICHEHHA

(U3UYECKHIX TPOIECCOB

VYMenne oOBACHATH (1)I/I3I/I‘ICCKI/I6 IIpOoUECChl U CBOMCTBa TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ MPAKTUKO-OPUECHTUPOBAHHOI'O XapakKTe€pa, B YAaCTHOCTHU, BBIABIATH IPUYNUHHO-

CJIC/ICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHE C OTIOPOi Ha U3YYEHHBIC CBOMCTBA (DH3NUSCKUX
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ﬂBHeHHﬁ, (1)I/I3I/I‘ICCKI/IC 3aKOHbI, 3aKOHOMEPHOCTU U MOAECIIN

VYMmenne pemrath pacuéruble 3amaud (Ha 6Gase 2 — 3 ypaBHEHHMIl), HCIOJB3YS 3aKOHBI U
(dopMyibl, cBs3bIBatonIMe (HU3MUSCKHE BENUYMHBI, B YaCTHOCTH, 3alMChIBATh KPaTKOE
YCIIOBHE 3a/layd, BBUABIATH HEJOCTAIOIIME JaHHBIC, BBIOMPATh 3aKOHBI U (HOpMyIBI,
HEOOXOMMBIE JUIsl €€ PEeIleHNs, MCIO0Nb30BaTh CIPaBOYHbIE JTAaHHBIC, IPOBOJUTH PACcUETHl U
OLICHHBATh PEANTUCTHYHOCTb IOJIYYEHHOTO 3HAuCHHUsA (U3MYECKOIl BEJNMYMHBL, YMECHHE

OIIPEACIAATh Pa3MEPHOCTDH (1)PI3I/I‘1€CKOI71 BCJIMYUHBI, HOHy‘leHHOﬁ Ipu peHICHUH 3a/1a4n

YMeHHe XapaKTepH30BaTh NPHUHIMUIBI JEHCTBUS TEXHUYECKHX YCTPOMICTB, B TOM 4HCIE
OBITOBBIX TPHOOPOB, M TIPOMBIIUICHHBIX TEXHOJOTMYECKHUX IIPOIECCOB IO WX OIHMCAHUIO,
UCTIONB3YSl 3HAHMS O CBOWCTBAaX (UM3MUECKUX SBICHUH W HEOOXOAWMEIE (H3HMYECKHE

3aKOHOMEPHOCTH

10

VMeHHe HCIOJb30BaTh 3HAHUS O (U3MYECKHX SIBJICHHAX B IIOBCEAHEBHOH J>KU3HH JUIA
obecrieueHust 0€30MaCHOCTH NpH OOpaIieHHH ¢ OBITOBHIMH MPHOOpaMHU M TEXHHYECKHMHU
YCTPONCTBAMH, COXPAHEHUsI 3JJ0POBBSI M COOJNIOAEHHS HOPM SKOJIOTHYECKOTO IOBEICHUS B
OKpYyJKalolleil cpezie; IOHMMaHHE HEOOXOJMMOCTH NPUMEHEHHs NOCTIKCHUH (U3MKH U

TEXHOJIOTHI JJIs palluOHAJIBHOTO IPUPOAOINIOJIE30BaHUA

11

OmnebIT noucka, npeoOpa3oBaHus U MpecTaBIeHHs HHpopMauy (GU3MIECKOTO COAEPIKAHUS C
HCTIONIb30BaHNEM HH(OPMAIMOHHO-KOMMYHHKAaTHBHBIX TEXHOJOTHI; yMEHHE OLICHHWBAaTh
JOCTOBEPHOCTh ~ IOJY4CHHOH HMHGOpMAIlMM Ha OCHOBE HMCIOIMXCS 3HAaHMH U
JOTIOJIHUTEIbHBIX HCTOYHHUKOB; YMEHHE WCIIOJIB30BaTh IIPH BHITOJHEHNHN YYeOHBIX 3amaHHi
HAay4YHO-TIONYJSIPHYIO JIUTEPaTypy (U3MYECKOro coAepkaHus, CIPaBOYHBIC MaTepUalsl,
pecypcesl cetu MHTEepHET; BiageHHe 0a30BBIMH HAaBBIKAMH MpeoOpa3oBaHus WHPOPMAIUU H3
OJTHOI 3HAKOBOW CHCTEMBI B JPYIyI0; YMEHHE CO31aBaTh COOCTBEHHBIC IHCHMCHHBIE H

YCTHBIC COOGH.[GHI/ISI Ha OCHOBC PIH(bOpMaL[I/II/I N3 HECKOJIBKUX UCTOYHHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO

Kon IIpoBepsieMblii 3J1IeMEHT coep:KaHUsA
1 MEXAHWYECKUE ABJIEHNA
11 Mexanndeckoe aBmkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEBHOCTD IBIDKEHHS
PaBHOMepHOEe M HepaBHOMepHOe JBikeHHe. CpenHsts ckopocTs. DopMyna Ui BBIYHCICHUS CpeIHEH
12 cKkopocTH: Vv = S/t
PaBHOMepHOE TpsIMOIMHENHOE MBIDKEHHE. 3aBUCHMOCTh KOODAMHATHI Tela OT BPEMEHH B Cllydae
PaBHOMEPHOTO NMPSIMOJIMHEHHOTO IBHKCHUS:
13 —
) =x,+ut
I'paduky 3aBUCHMOCTH OT BPEMEHH JUIS IPOCKIIUN CKOPOCTH, TIPOCKINH IIEPEMELIECHHUS, TTyTH, KOOPIMHATHI
IIPH PAaBHOMEPHOM TIPSIMOJIMHEHHOM JIBU)KEHHU
3aBUCHMOCTb KOOPANWHATHI TeJIa OT BPEMEHH B ClIydae paBHOYCKOPEHHOTO NPSIMOJIMHEHHOTO IBIKCHUS:
"
g e
(f) = Vo, ¥1+ e * =
Fan
@opMyibl Ul NPOCKUMM IIEPEMELICHHUS, INPOEKLIHH CKOPOCTH M HPOCKIHU YCKOPEHHs MpH
PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBHYKECHHU:
IE
14 -Sx(f)=vox'f+ﬂx'—.
2
U_\'('f) =Upy T, I,
a.(f)=canst,
2 2 _,
Ury — Uiy T &4,5,;
I'paduky 3aBHCMMOCTH OT BPEMEHH JUI TPOCKIMH YCKOPEHHMS, MPOCKIHH CKOPOCTH, IPOCSKIHN
HepeMeIeH s, KOOPUHATHI IIPH PABHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBH)KCHUN
CobonHoe manenue. GopMyIibl, OMCHIBAIOIIIE CBOOOIHOE MAa/ICHHE Tela 10 BEPTUKAIHN (IBIDKSHHE Tela
15 BHH3 WM BBEPX OTHOCHTEIILHO MOBEPXHOCTH 3emin). ['paduky 3aBHCUMOCTH OT BpPEeMEHH UISl TPOSKIINH
YCKOPEHUsI, MPOEKIIUH CKOPOCTH U KOOPMHATHI IIPY CBOOOIHOM TAJICHHH TeJa O BEPTHKAIN
CKOpOCTb pPAaBHOMEPHOTO JIBMKEHUS TeJla 10 OKpY)KHOCTH. HampaBiieHue cKopocTH.
Dopmya Ul BBIYHUCICHUS CKOPOCTH Yepe3 Pajinyc OKPYKHOCTH H TIEPHO]] 00paIeHHS:
2nR
YT
16 LleHTpocTpeMuTeNnbHOE ycKopeHHe. HampaBieHHe HEeHTPOCTPEMUTENIBHOrO yckopeHus. dopmyna mis

BBIYUCJIICHUST YCKOPEHUS:

@dopmyrna, cBA3bIBAIOLIAS NEPUOA U YACTOTY OOpAIeHUs:
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Macca. [TnotHOCTH BCIICCTBA. ®0pMyJ1a JUIs1 BBIYUCJICHHUS TNIOTHOCTH!

m

17 P= rg
18 Cua — BekTopHas ¢pusudeckas BennuuHa. ClIoKeHHe CHl
19 SBnenue unepuuu. I[lepssiii 3axoH HeroTona

Bropoii 3akon HeroToHa:
110 F=m-a

CoHanpaBIeHHOCTh BEKTOpa YCKOPEHHUS Tella ¥ BEKTOPA CHIIBI, ACHCTBYIONIEH Ha TENOo

BsaumogneiictBue ten. Tpetuii 3akon HploroHa:
111 FE—)-'[ - _}Tl—ﬂ

Tpenue noxost 1 TpeHue ckoybkeHus. opMyita U1 BEIYUCIICHNS MOIYIIS CHIIBI TPSHUSI CKOJIBKEHHS:
112 p=H

Jedopmarus Tena. Ynpyrue u Heynpyrue negopManun. 3akoH ynpyroi aedpopmannu (3akoH ['yka):
113 F=k-Al

BcemupHoe TaroTeHIe. 3aKOH BCEMHPHOTO TATOTEHHS:

my -mMy
F=G.-—1 2
=
-

114 R

Cuna TsokecTu. Y cKopeHHe CBOOOAHOTO MaJeHus.

Dopmyna 11 BEIYUCICHUS CHIBI TSHKECTH BOJM3H MOBEPXHOCTH 3emin: F = mg.

JiBmxenne muanet Bokpyr Connia. [TepBast kocMudeckast ckopocTs. HeBecoMoCTs 1 meperpys3ku

Wmmmysbc Tena — BeKTOpHast (PH3HIECcKast BENMIHHA.
1.15 P=mo

Wmmyssc cucrems! Ten. M3Menenne nmimyibca. MIMIyisc crimst

3aK0oH COXpaHEHHs UMITYJIbCa U 3aMKHYTOH CHCTEMBI Te:
116 p=nyy+m, =const

PeaxtuBHOE IBIIKEHNE
117 Mexannueckas pabota. @opmyia 11t BBIYUCICHHS paOOTHI CHIIBL:
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A=Fsooso

MexaHu4eckast MOIITHOCTb:

nv=4
I

1.18

Kuneruueckas u TMOTEHIUAJTIbHAS DOHEPTUA. @opMyna JIJIS BBIYHMCIICHHUS KHHETHICCKOM OHEPIruu:

2
E mu
Y
TeopeMa 0 KHHETUYECKOU OHEPTUH. (DopMyna JJI BBIYUCIICHUSA HOTeHI.[HaJ'IBHOﬁ OHEPTIUU TEJia, IOAHATOIO

HaJ 3eMIIEi:

E,= mgh

1.19

Mexanuueckast SHEpTHsL:
E=E,+E,

3aKOH COXpaHEHMSI MEXaHHUYeCKOil sHeprun. Popmyiia JIs1 3aKOHa COXPAHEHUS MEXaHHYECKOH SHEPTUH B
OTCYTCTBHE CHJI TpeHus: E = const.

HpeBpaLueHHe MEXaHUYCCKOM OHEPI'MU MIpU HAJIMYUU CUJIBI TPEHUA.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOEC MPABHIIO» MEXaHUKH.
Prruar. Moment cuisl: M - FI.

YcnoBre paBHOBECHS phlUara:
IMoaexHbI 1 HenoABMXKHBIA 0710kH. KIT/I mpocThIX MEXaHU3MOB,

n= Anonessas

AS&TIZE‘I A

121

JlaBneHue TBEpAOTO TeNa.

dopmyna 115 BBIYMCICHUS JaBJIeHUs TBEPAOTO Tela:

_£
p_S'

JlaBnenwue raza. AtMocdepHoe naBiIeHHe.

rH}IpOCTaTI/I‘IeCKOB JaBJIEHUE BHYTPU KUAKOCTHU.

d)opMyna JUTSL BBIMUCIICHUA JaBJICHUS BHYTPU JKUJIKOCTU:

p=pgh+p_,

1.22

3akon [lackams. ['mapasmaeckuii mpecc

1.23

3akoH Apxumena. Dopmyna UL ONpeAeTCHUS BBITAIKWBAIONICH CHIIBL, JEHCTBYMONmEH Ha Teo,

HOpr)KéHHOC B XXUIKOCTh WUJIHU I'a3:
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Fam =PEV

VYcnosue miaBanus tena. [lmaBanue Cy0B 1 BO3YyXOIlJIaBaHUE

124

MexaHuueckue KoueOaHus. AMHJ’II/ITyﬂa, Nepruoa 1 4acTtora KOJIeOaHHIA. CDOpMyJ'Ia, CBA3BIBarONIas 4aCToTy

1 TIepHOA KoIebaHuit:

1.25

Marematu4ecKuil 1 IpyKHHHBINA MasTHUKU. [IpeBpalienue sHepruu npH KosedaTeIbHOM ABIKECHUN

1.26

3aryxaronue konebanus. BeinyxaeHnble koneOanus. Pezonanc

1.27

MexaHUYECKHE BOJIHEI. HpOZ[O.]'H)HI)Ie U MOTICPECYHBIC BOJIHBI. ,Z[J'II/IHa BOJIHBI 1 CKOPOCTHL pacpoCTpaHCHUA

BOJIHBI:

h=v-T

1.28

3Byk. I'poMKkocTh 1 BbIcOTa 3Byka. OTpakeHHEe 3BYKOBOH BOJNHBI Ha IpaHHMIE ABYX cped. MHdpasByk n

VIABTPa3BYyK

1.29

Ipaxmuueckue pabomol

WsmepeHne cperHeill TUIOTHOCTH BEILIECTBA; apXWMENOBOHM CHIIBI; KECTKOCTH MPYXKUHBL; Koddduimenta
TPEHHsI CKOJBKEHHs, pabOThl CHJIBI TPEHUsI, CHIIBI YIIPYTOCTH; CPEAHEW CKOPOCTH IBWKEHHS OpycKa IO
HaKJIOHHOW IUIOCKOCTH; YCKOPEHUsI OpycKa IpH JBIKCHHH MO HAKIOHHOW IUIOCKOCTH; YaCTOTHI U IIepUOAa
KoJeOaHi MaTeMaTHIECKOTO MasiTHUKA; YaCTOTHI U MepHo/ia KoJeOaHuii IPYKUHHOTO MasTHUKA; MOMEHTA
CHJIBI, IGHCTBYIOIIETO Ha phIyar; paboThI CHIIBI YIPYTOCTH MPHU MOABEME TPy3a C IIOMOIIBIO0 HEMOABUKHOTO
0J10Ka; pabOTHI CHIIBI YIPYTOCTH IIPU MOJBEME IPy3a C IIOMOLIBIO MOABIKHOTO OJI0Ka.

HccnenoBaHue 3aBHCUMOCTH apXUMEIOBOH CHIIBI OT 00bEMa MOrpyXEHHOW YacTH Tejla M OT INIOTHOCTH
JKUIKOCTH; HE3aBHCHMOCTH BBITAIKUBAIOIICH CHJIBI OT MAcChl Teja; CHIIBI TPEHHS CKOJBXKEHHS OT CHIIBI
HOPMAJIBHOTO JaBJICHUS M OT POJia TIOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAOUIEH B MPYKHHE, OT CTEIICHH
nedopMai MPYKUAHBI;, YCKOpEHHs Opycka OT yIrjla HaKJIOHA HampaBJsoNIed; mepuoia (4acTOThI)
KoJieOaHMH HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MepHoja KoleOaHWH NMPYXKMHHOTO MasTHHKa OT MAacChl
rpy3a u KECTKOCTH MPYKHUHBI; HCCICAOBAHIE HE3aBUCUMOCTH [IEpHO/Ia KOJIeOaHHi HUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

Dusuyeckue s61eHUs 6 npupode.‘ NPpUMEPLI IBMXKEHHA C PA3JIMYHBIMHU CKOPOCTSAMH B JKUBOW M HEXUBOM
npuponae, Z[eﬁCTBHe CUJIBl TpPE€HUS B NOPUPOAE U TEXHUKE, TPUIIMBBI W OTJIMBBI, JABUXCHUEC IUIAHET
ConHeyHoM CUCTEMBbI, PCAKTUBHOC IBWXCHUE XXWUBBIX OPraHU3MOB, pbIYarud B TCJIE€ YCJIOBCKA, BIIMSIHUC
aTMOCd)epHOFO JIABJICHHUA Ha JKUBOU OopraHusmM, IUJIaBaHUE pI)I6, BOCHIPUATHUE 3BYKOB JKHBOTHBIMU,

3EMJIETPSACCHUE, CceliCMUYECKHe BOJIHBI, IYHaMH, 3XO

131

Texnuueckue ycmpodcmea: CIIUAOMETP, AAaTYHUKH ITOJIOKECHUSA, PACCTOAHUA W YCKOPCHHUA, JUHAMOMETP,
MOAUIMUITHAUKH, PaKEThbl, pbIyar, l'lO)lBPI)KHbIﬁ 14 HBHO}IBH)KHbIﬁ 6)’[0](1/1, HakKJIOHHasA IUIOCKOCTb, IPOCTHIC
MCXaHU3MBI B 6LITy, coo6ma}omnec51 COCybl, yCTpOﬁCTBO BOJOIIPOBOJA, I‘I/IﬂpaBJ'[I/I‘{eCKI/Iﬁ Ipecc,
MaHOMETD, 6ap0MeTp, BBICOTOMED, HOpIHHeBOﬁ HacocC, apeoMETP, 3XO0JIOT, UCITOJIb30BAHUE YJILTPAa3BYyKa B

OBITY M TEXHHKE

TEITJIOBBIE ABJIEHUA

21

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOIl TeopuHM CTpOeHMs BemiecTBa. Mogenu TBEPAOTO,

JKHIKOTO ¥ Ta3000pa3HOTo COCTOSHHIA BemecTBa. KpucTammnueckue 1 aMmopdHbIe Teaa

2.2

I[BI/I)KeHI/Ie YqacCTull BCHICCTBA. CBs13b CKOPOCTHU [BWIXCHUS 4YaCTUl] C TeMHepaTypoﬁ. EpOyHOBCKOC

NBIOKeHHE, T PY3ust

2.3

CMmaunBaHue 1 KallnJUIPHBIC ABJICHU
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24

Temnnosoe paclIMpeHUC U C)KaTUeC

25 TerutoBoe paBHOBecHe
2.6 BHytpennsis sHeprus. Pabota u Temonepenayda kak cioco0bl H3MEHEHHs BHYTPEHHEH SHEPrHu
2.7 Bupl Temionepeaaun: TemIonpoOBOAHOCTh, KOHBEKIHS, H3TyYCHHE
Harpesanue u oxiaxaeHue tei. KommdecTBo TeIuoThl. Y ieIbHas TeI0EMKOCTb:
28 O=cm(t)—t)
3aKOH COXpaHEHMs SHEPTHHU B TEIUIOBBIX Ipolieccax. Y paBHEHHUE TEIIOBOTO OataHca:
29 O+0,+..=0
Hcnapenne u KoHAeHcauus. VI3MeHeHHe BHYTpEHHEW SHEPTHU B MPOLIECCE UCHAPEHUS W KOHJCHCAIUH.
2.10 Kunenue xuakocTu. Y aenpHas Temiora napoobpasosanus: L = Q/m
211 BnaxxHocTb Bo3ayxa
[TnaBnenue n xpucraummsanys. V3sMeHeHHe BHYTpPEHHEH SHEpPruM NpH IUIABICHUM M KPUCTAJUIN3AIUM.
VY nenbHas TEIIIOTA IUIABJICHUS:
212 5 O
m
213 BHyTpeHHsIs 3HEpIUsl CrOpaHus TOILIMBA. Y IeNbHAs TEIUIOTa CropaHus Tormea: ¢ = Q/m
214 [puntmmner padotsl TerioBsix apurareneil. KI1/ rerutoBoro nBuraremns
IIpakmuueckue pabomul
V3mepeHue ynenbHOH TEINIOEMKOCTH METaUTMYEeCKOr0 LMJIMHAPA; KOJIUYECTBA TEIUIOTHI, MOITYyYEHHOTO
BOJIOW KOMHATHOW TeMIeparypsl (PUKCHPOBAHHOW MAacChl, B KOTOPYIO OIYIIEH HArpeThli IHIHHID;
215 KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM IMJIMHAPOM, IOCHE OIYCKaHHS €ro B BOJY KOMHATHOM
TEMIIepaTypbl; OTHOCUTEIBHON BIIAYKHOCTH BO3JyXa; YAENbHOH TEIIOTH IuIaBieHus jbaa. MccnenoBanne
W3MEHEHHUsI TEMIICPATYpPhl BOJBI TPH PA3IMYHBIX YCIOBHAX; SBICHHUS TEIIOOOMEHA MPH CMEIIHBAHHH
XOJIOJHOM U ropsiueit BOJbl; Ipoliecca UCIapeHus
Qusuyeckue sgnenusi 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KAIMJULIPHBIC SBICHHS B IPHPOJE,
2.16 KpHUCTAIUTBI B MpHUpoje, m3nydeHne CoiHIa, 3aMep3aHne BOJOEMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCH,
TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea. KanwUISApbl, TPUMEPbI HCIIOIb30BaHUS KPUCTAIIOB, UIKOCTHBIH TEPMOMETP,
217 JIaTYMK TEMIEPaTyphl, TEPMOC, CUCTEMa OTOIUICHHS JOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOuHa,
JIBUTATEIb BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMATHUTHBIE SABJIEHUA
31 Onektpu3anys Tel. J[Ba Bujia 3JIEKTPUIECKUX 3apsIoB
3.2 BzanmonelicTBue 3apsokeHHBIX Tell. 3akoH KymoHa
33 3aK0H COXpaHEHHs DIICKTPUUECKOTO 3apsiaa
34 Dnextpuueckoe nose. Hanpsok€HHOCTD 3i1eKkTpHyecKoro modjs. [IpUHIMI CyNeprno3uiiy IEeKTPHYECKHX
' noseit (Ha KaueCTBEHHOM YpOBHE)
35 Hocutenu snekTpudeckux 3apsiioB. JleficTBHE SIEKTPHYECKOTO TMONS Ha DJICKTPUYECKHE 3apsifbl.
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HpOBOZ[HI/IKI/I 1 JUBJIEKTPUKH

[TocrosnHbI nekTprueckuii Tok. JleficTBus anekTpudeckoro Toka. Cria Toka. Hanpspkernue.

I=qg/t,U=Aq

3.6
DJeKTpIIecKoe CONPOTHBIECHHE. Y IeNBbHOE 3JeKTPHIECKOe COPOTUBIICHHE:
3.7 R =pl/s
38 3akon Oma [yist ydactka saekrpuueckoit nemu: | = U/R
[MocnenoBarensHOE COEIMHEHNE IPOBOJHIKOB:
I,=I,: U=U,+U,: R=R +R,
39 [NapannensHoe coeIMHEHNE TPOBOJHUKOB PAaBHOTO COMPOTHUBIICHHUS:
Ll :L'\; I:Il +I'\-| R:_ "
2 2 ~
A
CMenraHHbIe COeANHEHHS TIPOBOJHIKOB
Pa6oTa u MomHOCTE 31ekTpryeckoro Toka. A = Ult, P = Ul
3.10
3akou Jlxoyns — Jlenua:
311 ~1*.R.
O=I"-R-t
3.12 OmnpIT Dpcrena. MarHUTHOE 1OJIe IPSIMOTO MPOBOTHHUKA C TOKOM. JIMHUM MarHUTHOW MHAYKIUH
3.13 MarsauTHoe noJie NOCTOSIHHOTO MarHuTa. B3anmoneicTBre NOCTOSHHBIX MarHUTOB
3.14 JleficTBIE MATHUTHOTO TIOJISl HA TIPOBOTHHUK C TOKOM
3.15 OneiTel @apazes. SBneHue snexkTpoMarHuTHONH HHAYKIMU. [IpaBuno Jlenna
Tpaxmuueckue pabomol
V3mepeHue SIEKTPHYECKOTO COINPOTHUBICHHUS pPE3UCTOPa; MOIIHOCTH 3JEKTPHYECKOr0 TOKa; paboThI
NEKTPUIECKOTO TOKA.
HccnenoBanre 3aBHCHMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3HCTOPHI, JIAMIOYKA), OT
3.16 HanpsDKEHHs] Ha KOHIIAX NMPOBOIHMKA; 3aBUCHMOCTH COIIPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, IUIOLIAA €r0
MIOTIEPEYHOTO CEUCHUS U YJIETBHOTO COPOTUBIICHUSL.
IIpoBepka npaBuia AJIst IEKTPHUUECKOTO HANPSHKEHUS TIPH TTOCIIEI0BATEIEHOM COCMHEHUH IIPOBOTHHUKOB;
MIPaBHJIA JUISl CHUIBI SJIEKTPHUYECKOTO TOKA IPU TNapauIeIbHOM COEIWHEHHH IPOBOAHHUKOB (PE3HCTOPHI H
JIAMITIOYKa)
Qusuyeckue s61eHUA 6 npupode: DIEKTPUUECKUE SBICHUS B aTrMocdepe, dIEKTPUUECTBO >KHBBIX
3.17 OpPraHM3MOB, MarHUTHOE IOJie 3eMJIH, Jpeiid IOJII0COB, POJIb MarHUTHOTO IOJSL JUIS XKM3HH Ha 3emite,
HOJISIPHOE CHSTHHE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIepMeTp, BOJBTMETP, PeocTaT, CYETUYUK IICKTPHUUECKON
318 SHEPTHH,  JJIEKTPOOCBETHTENbHBIE  NPHOOpPHI,  HarpeBaTeNbHBIE  AIIEKTPONPHOOpPH!  (TIpUMEpEI),

DJICKTPHUYCCKHUE MNPEAOXPAHUTEIN, DSJICKTPOMAIrHUT, JBJICKTPOABUIATECIbL IMNOCTOAHHOI'O TOKa, I'€HEPATOp

IOCTOAHHOI'O TOKa
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3.19

SHGKTPOMSIHI/ITHLIC BoJHkL. [Ikama OJICKTPOMArHuTHBIX BOJIH

3.20 JlyueBas mogensb ceta. [IpsiMoniHeliHOE pacpocTpaHeHHe CBETa
321 3akoH oTpaxxeHus cBeTa. [lmockoe 3epkaio
3.22 [Ipenomnenue cBeTa. 3aKOH MPENOMIICHUS CBETa
3.23 Jucnepcus csera
3.24 JIuuza. Xop ydeii B mun3e. @OKycHOE paccrosiHue JHH3bL. OnTrudeckas cuia muasel: D = 1/F
3.25 I'ma3 xax ontudeckas cucrema. Onrudeckue npuoops!
Tpaxmuyeckue pabomol
W3mepenne onTudeckoil Cuibl coOuparomieidl JUH3bL, (OKYCHOTO PACCTOSIHHS coOuparomedl JuH3bEI (10
CBOMCTBY PaBEHCTBA pa3MEpOB INpPEAMETa M H300paKeHHs, KOTrAa HpEeIMET PACIONOKEH B JIBOHHOM
3.26 (oxkyce), mokazaTes MPeJIOMIICHAS CTEKIIA.
HccnenoBanne cBOWCTBa M300pakeHHsA, MOJYYEHHOTO C IOMOLIBIO COOMpAroIeil JTMH3BL, HU3MEHEHHS
(hOKYCHOTO PacCTOSTHHUS JIBYX CIIOKCHHBIX JIMH3; 3aBUCHMOCTH YTJIa IIPEJOMIICHAS! CBETOBOTO JIyda OT yriia
MaJICHUs] Ha TPAHHMIIEe «BO3IYX — CTEKIIO)
327 Qusuueckue agnenus 6 npupoode: 3atmenus ConHia u JIyHbl, IiBeTa TeJ, ONTHYECKHUE SIBJICHUS B arMochepe
' (uBet Heba, pedpakLus, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea. 04YKY, TIEPHUCKOII, (poToanmapaT, ONTHYECKAE CBETOBOIBI
4 KBAHTOBBIE SIBJIEHUS
4.1 PagnoaxtuBHOCTE. Anb(a-, 6eTa-, raMma-u3nydeHus. Peakiyum anbda-u 6era-pacmana
42 OmnsiTel Pesepdopraa no paccestauto anbda-dactun. [InanerapHas Mmonens atoma
43 CocraB aToMHOTO sizipa. M30ToIBI
4.4 [epuon monypacmnaga aTOMHBIX sep
45 SnepHble peakiyy. 3aKOHBI COXPAHEHUs 3apsI0BOTO M MaCCOBOT'O YHCE
46 Qusuueckue a61eHUs 8 Npupode: eCTECTBEHHBIH pPaMOAKTUBHBIA (HOH, KOCMHYECKUE JIy4H, PAIHOaKTHBHOE
' U3JTy4eHHE IPHPOTHBIX MUHEPAJIOB, JEiICTBUE PaANOaKTHBHBIX U3JYUYeHHI Ha OPraHU3M YelloBeKa
A7 Texuuueckue ycmpouicmea: CHEKTPOCKOI, WHIUBUAyalbHBIH J03UMETp, Kamepa BuibcoHa, snepHas

OHEPreTUKa
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka: 7-1 kacc: 6a30BbIM YPOBEHB: yUeOHUK; 3-¢ u3aaHue, nepepadorannoe [eppimkua M.M.,

HBanoB A.M. Aximonepnoe obmiectBo «M3narensctBo «lIpocsemienney; 2021 r.

» dusuka: 8- kinacc: 6a30BbI YPOBEHb: YUCOHUK; 5-¢ u3aanue, nepepadborannoe Ileppimkun N.M.,

HBanoB A.M. Aximonepnoe obmiectBo «M3narensctBo «lIpocsenienney; 2025 r.

» dusuka: 9-1 kacc: 6a30BbIi YPOBEHB: YUeOHUK; 3-¢ u3aanue, nepepadborannoe [eppimkun .M.,
I'yrauk E.M., BanoB A.W. u ap. AkunonepHoe obmectBo «M3narensctBo «lIpocemenue»; 2023 r.

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

®usuka. YMK 1151 ocHOBHOM IIKOJBI © 7—9 Kitacckl. MeToau4eckoe mocooue il yIuTess
Acmouos, A.I'. @opMupoBaHHe yHUBEPCATIbHBIX YUEOHBIX JEHCTBUI B OCHOBHOM IIKOJIE: OT
neiicTBus K Mbicau. CucteMa 3aJaHuil : mocodue As y4uTens.

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET

1. http:/fizika-class.narod.ru

2. bubnumoreka ITOK https://m.edsoo.ru/ff0c3044

3. Poccuiickas snekrponnas mkoia: https://resh.edu.ru/

4. 1C:llIkona. ®uzuka. Komnekuus HarsIAHBIX MaTepraioB. 5-11 kiacchl.
5. PazoenMemoouueckuemamepuanvl/Memoouueckueguoeoypoxu(emomuucie no ¢usuxe). — URL:
https://edsoo.ru/metodicheskie_videouroki/
6. Paszoen Memoouueckue unmepakmugnvle Kelcbl: CLONCHbIE 8ONPOCHL NPEn0OA8aAHUsl YUeOHbIX
npeomemos (6 mom uucie no ¢gusuxe). — URL: https://edsoo.ru/metodicheskie_kejsy/
7. Pazden Bupmyanvhvie nabopamopuvie u npakmuueckue pabomvl HA YenyOIeHHOM YpPOGHe
0CHOBHO20 00Ue20 0bpaszosanus (6 mom uucie, no ¢usuxe). — URL: https://content.edsoo.ru/lab/
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CUCTEMA OLHEHKHU JOCTUKEHUSA OBYYAIOIIIMMUCA

INVTIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSA OBPA3OBATEJIBHBIX ITPOI'PAMM HA
YPOBHAX OCHOBHOTI'O OBIIET'O U CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

YUEBHbBINA NPEJIMET «®PU3UKA»

B cootBercTBUM ¢ TpeOGoBaHUSAMH (PeaepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB 001Iero o0pa3oBaHusl OIEHKA yYEOHBIX IOCTIKEHUM Mo (pu3uKe, Kak U M0 APYruM
yueOHBIM TMpEeAMETaM, peaqu3yeT CHCTEMHO- JEATEIbHOCTHBIM, YPOBHEBBIM M KOMILUICKCHBIH
HOJXObI.

[Tmanupyemble pe3yabTaThl O (PU3UKE MOXKHO OOBEAMHUTH BHE CKOJIBKO TPYIIIL:

1) oceéoenue nonsmuiinozo annapama (MCHoNB30BAHNE MOHATHUH, PACTIO3HABAHUE ABJICHMIA,
ONKMCAHWE SIBIICHUH TIpU TOMOIIM (U3NYCCKUX BEIWYHMH, HCIOJIB30BAHUE 3aKOHOB IS
XapaKTEPUCTUKH IPOIECCOB, pab0Ta ¢ MOJICIISIMH );

2) popmuposanue memodonozuueckux ymenuii (OCBOGHHE METOJOB HAY4HOTO MO3HAHMS,
IIPOBEJICHUE OIMBITOB 10 HAOJIIOJCHUIO (DPU3UUYCCKUX SBJICHHUM, MPOBEACHUE NPSIMBIX U KOCBEHHBIX
U3MEpPEHHUI, HCCIICOBAHUM 3aBHCHMOCTCH  (DM3MYECKMX BEJIMYUH, COOJIOJACHHE IIPABHII
0e30macHOro Tpyia npu padbote ¢ 1ab0paTOpHBIM 000PYIOBAHUEM);

3) peuleHue KaiecmeeHHbIX U pacdemuvlx 3aday (OOBSICHEHHE SIBICHUH W TIPOIECCOB,
MPUMEHECHHE TEOPETHYECKOTO MaTepralia JJIs PeIIeHUs 3a/1a4);

4) nonumanue npuxnaonozo 3uauenus nNonyYeHHviX 3Hanuil (yMEHHsS TPHUBOAUTH MPUMEPHI

MMPAKTUYCCKOr'0 MCIIOJIB30BaHUSA (1)I/ISI/IT-ICCKI/IX 3HAHWUI B HOBCC}IH@BHOﬁ JKU3HHU, XapaKTCPHU30BaATh

MIPUHIUTIBI JeCTBUS M3YUEHHBIX puOOpOB, TEXHUYECKUX
YCTPOHCTBUTEXHOJIOTMUECKUXITPOIIECCOB,PACTIO3HABATH(U3NIECKUECSBIICHUSB OKpY>Karolie
KHU3HU);

5) ymenue pabomamv ¢ ungpopmayueii  pusuueckoco codepicanus —(KPUTHIECKH
aHATM3UpOBaTh HMH(POPMALMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB, (OpPMYIHpPOBATH U
apryMEHTHPOBATh COOCTBEHHYIO TTO3HIIHIO).

VYuutento Ha OCHOBaHMM mnpeanokeHHoro B @DPII mepeuHs npeIMETHBIX pe3yJIbTaTOB
HE00X01uMo c(hOpMUPOBATh TEMaTHYECKHE MIJIAHUPYEMBIE PE3yJIbTaThl IS KaXKJI0M TeMbl U BHYTPHU
Ka)XJI0T0 pe3ynbTara COCTaBUTb nepeyeHb YMEHHH,
(OopMHPOBAHNEKOTOPHIXBCOBOKYITHOCTHOOECTICUNBACTIOCTHKEHUEIUIAHUPYEMOT O~ pe3ybTata |

CITY>KUT OCHOBOM JIJIsl T0/100pa 3a/TaHUH OIEHOYHBIX TIPOIIETYP.
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Buapl BHYTPHIIKOJ/JIBbHOI'0 ONCHUBAHUA

Ha Bcex ypoBHSX 00Iero oOpa3oBaHHs BBIACIAIOT JBE OOJBIIME TPYIIBI OlCHHUBAHUSA:
BHYTpECHHEE (BHYTPHIIKOJIBHOE) OIICHUBAHUE U BHEIIHEE OlCHUBAHKUE (FOCYJapCTBEHHAS UTOrOBas
aTTecTalus, BCEPOCCHHCKHE  MPOBEPOYHbIC  PabOThl, MOHHTOPHUHIOBBIE  HMCCJIEIOBAHUS
(benepaabHOro, pernoOHaIbHOIO YPOBHEH).

BHyTpHIIIKOIIEHOE OICHHBAHUE MPEAHA3HAYACTCS IS OpPraHH3alMK MPolecca 00yUYeHus B
KjJacce MO Yy4eOHbIM MpPEAMETaM M PEryJUpPYeTCs JIOKAIbHBIMA aKTaMH 00pa30BaTelIbHOM
OpraHM3aIliH.

K BugaM BHYTPHUIIKOJBHOTO OIICHMBAHUS IMPEJAMETHBIX  PE3yJbTaTOB  OCBOCHHS
00pa3oBaTeIbHBIX MPOrPAMM OTHOCSITCS:

— CTapToBas TUArHOCTHKA, HAMPABJICHHAs HA OIEHKY OOIIel rOTOBHOCTH 00YUYaromerocs K
00yYeHHIO Ha JAHHOM YPOBHE 00pa30BaHHUS;

— TeKylllee OICHWBAHUE, OTPAXKAIOIIEee WHIMBHIYyaIbHOE MPOJBIKEHUE OOYdYaIomIerocs B
OCBOCHUH ITPOTPAMMBbI YI€OHOTO MPEAMETA;

— TEeMaTUYeCKOE OICHHUBAHHWE, HAMpaBJICHHOE Ha BBIABJICHHE W OLEHKY JTOCTHXKCHHUS
00pa3oBaTe/bHBIX PE3YJIbTATOB, CBS3aHHBIX C H3YYCHHEM OTICIBHBIX TEM 00pa30BaTeIbHON
[POrPaMMEI;

— MPOMEXKYTOYHOE OICHHUBAHUE MO MTOTAM U3YUYCHHsI KPYITHBIX OJIOKOB 00pa3oBaTEeIbHOU
NPOTPaMMBbI, BKJIIOYAIOIIEH HECKOJIBKO TEM, WM IO (OPMHPOBAHUIO KOMILIEKCHOTO OJIOKa
yueOHBIX ACHCTBUI;

— HWTOTOBOE OIICHWBAHHUE PE3YJIHTATOB OCBOCHHS 00pa30BaTEIbHOM TPOrPaMMBbI 3a yueOHBIN
TOJI.

OpnHa W3 CYIIECTBCHHBIX 3aad TEKYIIEr0o W TEMaTHYeCKOTO KOHTpPOJII — IOArOTOBKA
00y4aroImuXxcst K MPOMEKYTOUYHOM U UTOTOBOM OILIEHKE (32 YeTBEPTh, MOJIYTO/INe, B KOHIIE YIeOHOTO

roz[a). B manzBIX PEKOMEHAaHAX pC€Ub UJACT O TCKYIIEM OLICHUBAHWU.

Tekyiee oneHuBanue

Tekyiiass OLEHKa BKJIOYAET MEPUOAUYECKHE MPOLEAYpPhl OLUEHKH WHIWBUIYATBHOTO
MPOJBMKCHHSI OOYYalOIIerocss B OCBOGHHM TpOTpaMMbl  yueOHoro mpenMera «Du3nKay.
Pe3ynbTaThl TEKyIIeH OIEHKH SIBISIOTCS OCHOBOM JUIsl WHAWBHIyaJIM3alliy y4eOHOTO Tpolecca.
Tekymmas OlleHKa MOXET OBITh (DOPMHUPYIOIICH, MOAJCPKUBAIOIICH W HAMPABJISIOMEH YCHIUS
oOydaromierocsi, BKIIOUYAIONIEH €ro B CaMOCTOSTENBHYIO OIICHOYHYIO JIeATeIbHOCTh, U
JTUAarHOCTHYECKOM, CIOCOOCTBYIOMICH BBISBICHUIO W OCO3HAHHUIO YUHUTENEM W O0YyJaronIuMcs
CYIIECTBYIOIIUX MpoOieM B oOydeHuu. Tekyliee OllEHWBAaHHWE MOXKET MPOBOAMTHCS Ha KaXKIOM
YpOKE€ U BBIABJIATH JOCTIKEHHS OTAEIBHBIX OOy4arouMxcs B Tpollecce H3ydeHHs] Y4eOHOro
Marepuania.

B Texymieil orneHke HMCMONB3YIOTCS pa3iuyHble (GOPMbI U METOABI NMPOBEPKH (YCTHBIE U
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MUChMEHHBIC OMPOCHI HAa YPOKaX, KPAaTKOBPEMEHHBIE CAMOCTOSITENbHBIE PAOOTHI, JAOMAITHHE
pa®oThl, MHAMBUIYyaJbHbIE W TPYIIOBBIE MPOEKTHBIE M HCCIENI0BATENIbCKUE pabOThl, caMo- M
B3aMMOOIICHKA, peQIIeKCHs, OLIEHOYHBbIE JHCTHI U JIPYrHe) C y4EeTOM OCOOEHHOCTEH y4uyeOHOro
npeamera «Pu3nKa» U METOJUKH MPENOJaBaHUs, PEAIU3YEMON YUUTEIIEM.

Jis1 ycTaHOBIICHHSI YPOBHSI OCBOCHHS OOYYAIOIIMMHCS KaKJOW TEMBbl Kypca MPOBOIUTCS
TeMaTU4ecKasi TUarHOCTHKA (OLEHKA).

JuarnocTtuka — crnoco0 moJydeHus: U3MEpsIeMbIX MoKa3aTese 00ydeHus1, 00eceunBaoLIIX
O0OBEKTHBHOE M BCECTOPOHHEE H3Y4YCHHE YCIOBUN M Pe3ylbTaToOB Y4eOHOro mpolecca, Crnocod

IMPOsACHECHUSA BCEX H3M€HCHHI>1, KOTOPBIC ITPOUCXOAAT B IIO3HABATCIIEHOM ITPOILIECCE.

OueHuBaHmMe yCTHOTO Oonpoca

B ®PII no yueOHomy npeamery «®Pu3ukay NEpeuUCICHbl BCE NMPEAMETHBIE PE3YJbTaThl,
KOTOpBIE JJOJKHBI OBITH OCBOEHBI U KOTOPBIE BHIHOCSTCS Ha TEMAaTUUECKUIM U UTOTOBBIM KOHTPOJIb, B
TOM YHCJIE U HA TOCYAAPCTBEHHYIO UTOTOBYIO aTTECTALUIO.

Hcnons3oBanue Hay4HbIX MIOHATHUH,
U3y4YEHHBIX PU3UYECKUXBEIMYMHN3aKOHOBOLICHUBACTCSABIPOLIECCEONUCAHUANXAPAKTEPUCTUKUCBOM
CTBTEN U (U3MYECKUX sIBJICHHU. B paMkax Tekymied NmpoBEpKH ILeiIecoo0pa3HO Uil BCEX BHOBb
BBOJIMMBIX ()OPMYII ¥ 3aKOHOB O0paIiaTh BHUMAaHUE HA:

— IOHMMaHHe (PU3MYECKOTO CMbICIIA UCIIOJIb3YEMbIX BEJTHMUUH, UX 0003HAUEHUS U €IUHUIIBI
(bu3nUecKuX BEIHYNH;

— IOHMMaHHE CJIOBECHOH (POPMYTUPOBKU 3aKOHA, CYTH 3aKOHOMEPHOCTH, BBIPAKEHHOI
bopmynoi;

— 3HaHME MAaTEeMaTHYeCKOro BBIPAKEHUS 3aKOHa, (OpPMyJ, CBA3BIBAIOUINX JaHHYIO
(u3KnYECcKyI0 BENYUHY C IPYTHMHU BEINYNHAMM;

— yYMEHHE CTPOUTh IpaUKU HW3YUEHHBIX 3aBHCHUMOCTEH (pU3HUeCKUX BeNW4MH. B pamkax
YCTHOTO OIpOca B MPAKTUKE Y4YUTENs (PU3UKU LIUPOKO MPHUMEHSIIOTCS «KapTOUKH» (hU3M4ecKon
BEJIMYMHBI, (PU3UYECKOTO 3aKoHAa, (U3MUYECKOTO Npubopa HIM YCTPOWCTBA W T.A., KOTOPbHIE
SIBJISIIOTCS JIJIsT OOYYaroIIerocss CBOEro poja MHCTPYKIHEH (TJIaHOM) Il TOCTPOEHHUS TOJTHOTO

OTBCTA.

IIpumepyol kpumepues oyeHu8aHUs1 YCMHBbIX ONPOCO8

331]21]-"/16 KpnTepnn AJIsl OICHUBAHUSA IMOJHOTHI OTBETA

Onwcats 110 nnany QU3nHIECKyro 1) Kakoe CBOWCTBO TeJ W SIBJICHUIT XapaKTepu3yeT JaHHasl BelNuIrHa?
BTy 2) OrnpeneneHre GU3NIECKOH BETMIUHBL.

3) dopmyna cBSI3M JaHHOI BeaMYHHBI (TpadMKy 3aBUCHMOCTEH).
4) EUHUIBI BETMYMHBI B MEXKIYHAPOAHOH CHCTEME CAMHHUIL.

5) [Tpubop/criocoObr H3MepeHus! BEUIUHBI
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Omwcars no rany $pusnaeckmii 1) Crosecnas dopmymupoBka 3akoHa.
saxon 2) MaremaTnuecKkoe BHPAKEHHE 3aKOHA.

3) Haspanue i ¢MHHALB! H3MEPEHHS BCEX BETHUMH, BXOIAIIHX B 3aKOH.
4) OubIThI, OATBEPIKIAIONINE CIPABETHBOCTh 3aKOHA.

5) Ipumepsi npuverenns 3akoHa Ha TPAKTHKE.

6) VYcnoBus (rpaHUIBl) TPEMEHIMOCTH 3aKOHA

Ormnucarth 1o iany pusnueckuit ]_) b ombITa.

WCTOPHYECKHI) OIBIT
( P ) 2) Cxema omelTa.

3) YcnoBus, MpU KOTOPBIX OCYIIECTBIISIECTCS OIIBIT.
4) Xon ombITa.

5) PesynbTar omnblta (ero MHTEpIpETALHs)

OmnwcaTs 1o mwiany Gu3ndecKuit ]_) HasHaueHue ycTpoiicTsa.
npHOOp/ yCTpOFCTRO 2) CxemMa ycTpoiicTBa
3) IIpuHuummn neficTBus ycTpoicTBa.

4) HpaBI/ma TI0JIB30BaHUA yCTpOﬁCTBOM 1 €ro NpUMEHEHUEC

KpI/ITepI/ICM OLICHKHU U IIEPEBOAA B OTMETKY YCTHOI'O OTBETA MOKET CIYKUTh HAJIMUUC U
MMPaBUJIBHOCTH 3THUX 3JICMCHTOB, 0003HaYCHHBIX B IIJIAHE.

OTMeTKa«S» BBICTaBISCTCS 3a BCPHOC NPCACTABIICHUC BCCX DJICMCHTOB, BXOAAIIUX B IJIaH
OTBCTaA.

OTMmeTKka«d» BBICTABJIACTCA, COOTBETCTBECHHO, IIPHU HAJIMYHUU HETOYHOCTU B OJHOM H3

3JICMCHTOB OTBCTA WUJIU IIPU OTCYTCTBHUU OJHOT'O M3 BJICMCHTOB.

Huxuss rpanuna orMerkM «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO
npejcTaBieHo He MeHee 60% 2IIEMEHTOB OT IOJIHOTO OTBETA.

OTmeTKa «2» BBICTaBIIAETCS, €CIM O0YJarOIIMIiCS HE pacKphIBa€T OCHOBHOE COJIEpIKaHUe
MmarepHaia (npeacraieHoMeHee60%31eMEHTOBOTIIONHOTOOTBETA).

AHaJOTMYHbIE KPUTEPUH MOKHO HCIOJB30BaTh ISl OLCHUBAHUS KPAaTKOBPEMEHHBIX
KOHKPETHBIX MMCbMEHHBIX 33JJaHUH NPU OpraHu3aluy paboTsl C MaTepHaIoM Y4eOHUKA.

OueHnBa}me NMHCBbMEHHOI'0 OIIpoca

Ha 0a3e ocBOeHHBIX 3HaHMU (BETMYWH, (HOPMYJ, 3aKOHOB) I€NE€COOOPA3HO MPEATOKHUTH
NHCbMEHHBbIE 3aJaHUs ¢ KPAaTKHM OTBETOM Ha ONHMCAHHMEe M XapaKTepPUCTHKY CBONHCTB
¢pusuyeckux sBJeHWH. Takux 3amaHuil 0a30BOr0 M MOBBIIIEHHOTO YpPOBHEH CIOKHOCTH B
MMEIOLIEMCsl apceHase AUJIaKTUYECKUX CPEJCTB JOCTaTOYHO MHOIO (3a/laHusl C KPaTKHUM OTBETOM B
BUjie LU(PBI WIK YKCIIa, HA MHOXKECTBEHHBIN BBIOOP, HA COOTBETCTBHE JIEMEHTOB JIBYX MHOJKECTB,
Ha 3aroJiHeHHe mporyckoB). Hambosee pacnpocTpaHeHHBIMH SBISIOTCS 3a7aHUs HAa BBIYMCICHHE
BEJIMYMHBl B DPA3JIMYHBIX CHUTYalUsIX, KOTOPBIE IPOBEPSIOT YMEHHUs HCIIOIb30BATh PA3IHYHBIE
(GbopMyJIbl ¥ 3aKOHBI B CTAHJAPTHBIX YUEOHBIX CUTYAIIHSIX.

B kauecTBe cieayromero mara yyuTearo Heo0XoauMo moxo0parth 3aJaHus, IOCTPOCHHBIE Ha
KOHTEKCTE KU3HEHHOH cuTyanuu. PeKoMeH1yeTcsl HCIoIb30BaTh KOHTEKCTHBIE 3a1aHus 110 paboTre

¢ rpadukoMm, TaOIMIEH WM CXEMOW, KOTOpble MapajlieIbHO C TNPEIMETHBIMU YMEHUSIMU
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npezanonararoT (GoOpMUPOBaHHME M OLICHKY YHHBEpCAJIbHBIX yueOHbIX aericTBuil (YY) mo pabore ¢
uHpopManueil: yTeHne U NOHUMaHue MHpopMalu (HarpuMep, HaXOXKACHUE 3HAYCHUN BEINYHMH
no rpaduky), MOHMMaHWE W HMHTepHpeTanys HHPOpManuu (HapuMep, COOTHECEHHE YYacCTKOB
rpaguKkoB C (U3NYECKUMH TPOLECCAMH, KOTOpBIE OHHM OTPAXKAIOT, OINpEIeNICHHE XapakTepa
U3MEHEHHS BEJTMYMH Ha OT/AENBHBIX ydacTKax rpaduka, npeodpasoBaHre HHGOOPMAIMH U3 TaOJIUIIbI
B rpaduk ¥ T. 1.) U IPUMEHEHHUE TpaduuecKoil HHPOPMALIMU B U3MEHEHHOW MM HOBOM CHUTYaIlHH.
Jlns oueHMBaHWS YMEHUH BBIIOJNHATH 3aJaHHs Ha ONHMCAHHE M XapaKTEPUCTUKY CBOWCTB Tel U
(Gu3MYEeCKUX SBICHHH 1e1eco00pa3HO TNPOBOIUTH KPAaTKOBPEMEHHBIE IPOBEPOYHBIC TECTOBBIC
paboThl, coaepkamme 0a30BOIO M TMOBBIIICHHOTO YpPOBHEH ciokHocTd. KommdecTBo 3amaHuii B
paboTe 3aBUCUT OT THUIA BKIIOUEHHBIX 3a/IaHUI M OT BPEeMEHH, OTBOJMMOMY Ha BBIMIOJIHEHUE TECTA.
Hampumep, anst pabotsl Ha 15 MUHYT 3TO MOTYT OBITH 3—4 3a1aHKsT 6A30BOTO YPOBHS CI0XKHOCTH C
KpPaTKUM OTBETOM B BHJE 4YMCJIAa WIM Ha COOTBETCTBHE W 2 3aJaHUS IOBBIIICHHOTO YPOBHS
CJIO)KHOCTH Ha MHOKECTBEHHBII BHIOOD.

[lpumepnas mkanma mepeBoja Oauta B OTMETKY (pa3pabaThiBacTcsi B 00pa3oBaTENIbHOM
OpraHu3alum):

HwxHuii mopor 0TMETKH «5»  COOTBETCTBYET [Tony4yenuto ne menee 80%

OT MaKCHMaabHO BO3MOKHOIO 0allia;
HwxHuit mopor 0TMeTKH «4»  COOTBETCTBYET [Tonyyenuto e menee 60%
OT MakCcUMaJIbHO BO3MOKHOT'O Oalia;

HIWOKHUM TOpOr IIKOJBHOW OTMeTKH «3» ompezaensercs OalljioM, COOTBETCTBYIOIIMM
BBITOJIHEHHIO 3a/I1aHUH 6a30BOTO YPOBHS CJIOXKHOCTH HE MeHee ueM Ha 60%;
OTMETKa «2» COOTBETCTBYET BBINOJHEHHIO MeHee uyeM 60% 3amaHuii 6a30BOr0 ypOBHS

CJIOKHOCTH.

OaHUM U3 BaXXKHEWIINX Pe3yNbTaToOB 00y4eHUs! (PU3HKE SBISETCS pellleHHe KaueCTBEeHHBIX

" PaCYCTHLIX 3aJ1a4.

Pemenust kayecTBEHHBIX 33/a4 NPEACTABISIIOT COOOM pacCyXAEHUs, COCTOALIME M3 psla
CBA3aHHBIX JpYr C JpPYrOM I[PUYMHHO-CICACTBEHHBIMU CBS3AMHM YTBEPKICHHUM, KOTOPBIE
MOJIKPEIUISIOTCS CChIJIKAMU Ha CBOMCTBA SIBJICHUI, (OPMYJIbl U 3aKOHBL. PeleHne pacyeTHbIX 3a7a4
— TaK)Ke 3aluCh JIOTUYECKH CBS3aHHBIX YTBEPXKACHUH, HO MpEACTaBIEHHBIX B Buae (opmy,
MaTeMaTHUYeCKUX MpeoOpa3oBaHUM 1 BBIYUCIICHUH.

Kpurepuu oneHuBaHus KayecmeeHmvlx 3aJad JOJDKHBI 0a3MpoOBaThCS HA BBLACICHUU
CIIEYIOIINX 3JIEMEHTOB PEIICHUS:

1) O6ocHOBanMe OTBETa, COCTOSIIEE M3 HECKOIBKUX JIOTMYECKHX IIaroB ¢ yKa3aHHEM Ha
CBOWCTBA SIBIICHUH, (hOPMYJIBI I 3aKOHBI, KOTOPBIE MOATBEPKIAIOT BHICKA3aHHOE YTBEPXKICHUE,

2) ykazaHue Ha CBOMCTBA sBJEHHH, (QOPMYJbI MIIM 3aKOHBI, KOTOpbIE MOITBEPKIAIOT
BBICKA3aHHOE YTBEPXKICHUE;

3) OTBET Ha IIOCTaBJICHHBIN B 3aaa4ec BOIIpOC.
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[TockonpKy TONMHOE OOBSCHEHHWE MPEAIOJIaraeT MOCTPOCHHE HE MeHee 2—3 JIOTHYECKUX
IIaroB C OMOpOil Ha HE MeHee 2—3 M3YyYCHHBIX CBOMCTBAa (DM3MYECKHUX SIBJICHUH, (U3UUECKUX
3aKOHOB HJIM 3aKOHOMEpPHOCTEH, TO NpH OLEHUBAHUU LEJIeCO00pa3HO BBIIEIATH B PEIICHUH
Ka4eCTBEHHBIX 337a4 IMOJHOCTBIO BEPHOE pEUICHHE, KOTOPOE COJCPKHUT BCE HEOOXOIAMMBIC
3JIEMEHTBI, U YaCTUYHO BEPHOE pelIeHHe, KOTOPOEe OLIEHWBAETCS MO MPUHIIUITY BHIYMTAHUS OaJJIOB
3a OTCYTCTBYIOLIME HEOOXOIMMBIE 3JIEMEHTHI MOJHOr0 000CHOBaHUA. [Ipu OleHUBaHUU peElIeHUs
KAueCTBEHHBIX 3a]]a4 PEKOMEHAYETCSl MCIOJIb30BaTh OOOOIICHHBIE KPUTEPUU OICHUBAHHS TaKUX
3agannii B KUMOI'D (Ha ypoBHe ocHOBHOro obmero obpasoBanus) u KMMEI'D (na ypoue
cpeaHero oomiero oopazoBanus) Mo (HU3HKE.

Kpurepuu oneHuBaHUS pacuemmusix 3a7ad OCHOBBIBAIOTCS Ha OOIIE MPUHITOM B METOJIUKE
o0yueHus (pU3MKe MIaHe PEeUIeHHs paCUETHBIX 33aJa4, KOTOPBIA BKJIIOUAET CIAEAYIOLIUE JIEMEHTHIL:

1) pabora ¢ ycnoBuem 3agaum: 3amuch «J{aHO», BKIIOYAs NaHHBIE U3 YCJIOBHS 3aJa4d M
CIIPaBOYHbBIE BEIMUMHBI, HEOOXOIUMBIE JJIs PEILICHUS 3a]]a4H;

2) obocHOBaHME ~ (DU3MUECKOM  MOJENM:  TIpEACTABIEHHE  PUCYHKA, €CIM  3TO
HE00XO0IMMOUIATIOHUMaHUSA(PU3NIECKONCUTY AN, YKa3aHUEHATO,KAKUESIBIICHUSI WM TPOILIECCHI
paccMaTpUBAOTCS, KaKHE€ 3aKOHOMEPHOCTH MOYKHO HCIOJIb30BaTh JI PELICHUS 3a/auyd U 4eM
MOYKHO TIpeHeOpeyb, YTOOBI CHUTYalusl OTBEYaJia BHIOPAaHHON MOJIEIIH;

3) 3amuch BceX HEOOXOAUMBIX TS PEIeHHs 3a1a4 U 3aKOHOB U (OpMyIL;

4) nposesieHne MaTeMaTHYECKHX NPE0OPa30OBaHHil H PACYETOB, TIONyYEHHE OTBETA;

5) mpoBepka OTBeTa OJHMM U3 BBHIOPAHHBIX CIIOCOGOB (HATPUMEP, C YYETOM MPOBEPKHU
€IMHUL] U3MEPEHUS BEJTUYUH).

Pemenne pacueTHON 3agauyd OLIEHMBAETCSA MO MUCbMEHHOMY OTBeTy. Kak mpaBuiio, Bce
IYHKTBI, KpOME 00OCHOBaHUS MOJEIH, BXOAAT B MMCbMEHHOE pelIeHre U 00s3aTeNIbHO TPeOyroTCs
0T oOydyaroIuxcs NpU pEeHIeHUH JI0OBIX 3ajad. A aHaIU3 YCJIOBUS 3a/auyd, BBIOOP MOJENH U
HEOOXO/MMBIX YpaBHEHMH OOBIYHO MPOrOBapHUBAETCS TOJIbKO ycTHO. Ilpu 3TOM mpu moBTOpeHHH
OJIHOTHUIIHBIX 3aJ]ad €ro MHOTOKpPaTHO HE O3BYYHMBAIOT, U Y 00yYaromMXcs HE BbIpaOAaThIBAETCS
YMEHHE MPOBOAUTH IMOJIHBIM aHaIN3 (U3NYECKUX MPOLECCOB U OOOCHOBHIBATH BHIOOpP 3aKOHOB U
dopmyn. IlodToMy aAnsi TEKyIIEro OLEHHBAHUS IEeCOO0pPa3HO M 3TOT MYHKT BKIOYATh B

MUCHbMEHHBIA OTBET XOTS OBl B BUIC HEOOIBIINX KOMMCHTApPUCB.

[Ipy oleHMBaHMM THUCHBMEHHBIX pEIIEHUH pacyeTHBIX 3aJad PEKOMEHIyeTcs IO
BO3MOXKHOCTH Ha BCEX dTarax MCIOJb30BaTh 0000IIEHHbBIE KPUTEPUH OLIEHUBAHUS TaKUX 3aJaHU B
KMUMOI'D (nma ypoBHe ocHOBHOro obmiero oOpazoBanusi) u KM EI'D (Ha ypoBHe cpemHero
obmiero obpaszoBanus) no ¢usuke. Crenyer oOpaTUTh BHUMaHUE, YTO COTJACHO OOOOIIEHHBIM
kputepussiM ['MA pacueTHas 3agada He CUMTAETCS PELICHHOM, €CIM OTCYTCTBYET 3alUCh BCEX
HEOOXOUMBIX JJISl peLICHUS 3aa4u 3aKOHOB U (POpPMYII.

YPOBEHb CIOKHOCTH pacueTHBIX 3aJad 3aBUCUT OT TOrO, IPEAINOJIAracT JIM pPELIECHUE
UCIOJIb30BaHuEe (DOPMYNT M 3aKOHOB M3 OJHOW MJIM HECKOJIBKMX TE€M JIaHHOTO pasjesia, U3 OJAHOTO
WIM JIBYX pa3JelioB HIKOJBHOTO Kypca (M3HKH, OT MCIOJIb30BAHUS SBHO WM HESBHO 3a/laHHOM

monenu. [lns ompeneneHuss ypoBHS CHOPMHPOBAHHOCTH Yy OOYYarOIIMXCs YMEHUH peliaTh
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PaCyYCTHBIC 3aa4u IPU HU3YUCHUU Ka)I(IIOfI TEMbI PCKOMCHAYCTCA IMPOBOAUTH CaAMOCTOATCIBHBIC

pa6OTBI, 3aJaHusA KOTOpOﬁ BKJIFOYAIOT PACUCTHBIC 3aa4d pa3HOro ypoBHs CIIOXKHOCTH.

CamocrosiTeibHBbIe PadOTbl MOTYT CIYXKUTb YyOOOHBIM HHCTPYMEHTOM TEKYIIETro
OLICHUBAHMSI: PE3YJbTAaThl BBINOJHEHUS 3afaHuii paboThl MO3BOJIAT MPOAHAIU3HPOBATH JUIS

Ka)kJJ0r0 00y4aroIerocs TeKyIuil ypoBeHb OCBOSHHS TOI'0 MJIM MHOTO IIPEAMETHOTO Pe3yJIbTara.

TemaTuueckas KOHTPOJIbHast paﬁoTa MOKCT OAHOBPCMCHHO BKJIIKOYATb 3addaHUA Ha
OIMHMCAHUC N XAPAKTCPHUCTUKY CBOMCTB Te€lI M (1)I/I3I/I‘-IGCKI/IX SIBJICHI/If/’I, KauCCTBCHHBIC U PACUCTHBIC
3aga4d pa3HOIro YpPOBHs CJIOKHOCTH, M OLICHUBATH IO COBOKYIIHOCTH YPOBCHBL OCBOCHHS I'PYIIIIbI
MNPEAMCETHBIX PE3YJIbTATOB Ha COACPIKAHUU I/I3y‘laeM0ﬁ TCMBI.

HpI/I OLCHUBAHWU PE3YJIbTATOB BBIIOJIHCHHA CaAMOCTOATCIIBHBIX HWJIIM TEMATHYCCKHUX pa60T
PEKOMECHAYCTCA HUCIHOJB30BATh CICAYHOIIHUE IIOAXOAblI IIPpU IIEPCBOJAC ICPBUYHOTO Oamia 3a
BBIINNOJIHCHHUC pa6OTBI B OTMCTKY:

Hyxnania IIopor OTMETKH «5» COOTBCTCTBYCT BBIIIOJIHCHUTO BceH pa6OTBI HEC MCHCC UCM Ha
80%;

Hyxnania IIOpor OTMETKH «d» COOTBCTCTBYCT BBIIIOJIHCHUTIO Bcel pa6OTLI HEC MCHCC UCM Ha
60%;

HWKHUA IIopor OTMETKH «3» OIIpCACIIACTCA 6aJ'IJ'IOM, COOTBCTCTBYIOIIMM BBIIIOJIHCHUTO

3a/1aHuii 6a30BOTO YPOBHSI CIIOKHOCTH HE MeHee ueM Ha 60%;

OTMeTKa «2» COOTBETCTBYET BBINOJIHEHUIO MeHee yeM 60% 3amaHuil 6a30BOro ypoBHS

CJIOKHOCTH.

Kpurepun OLICHUBAHMS ¢(pOpMHPOBAHHOCTH

METOA0JIOTHYEeCKUX YMEHU I

B 0Onoke mpenMeTHBIX pe3yNbTaToOB, CBA3aHHOM C (OPMHPOBAHHEM METOO0JIOTMUYECKHX
YMEHMM, MOYKHO BBIIEIUTH JBE YaCTH: TEOPETHUYECKOE OCBOCHHME METOJOB HAyYHOrO IO3HAHUS U
(bopMupOBaHUE HKCIIEPUMEHTAIBHBIX YMEHUH.

Teopernueckoe ocBOeHHE MeTOJA0B HAYYHOr0 NMO3HAHMA TpeanoyaraeT GopMupoBaHUe

YMEHHUM:

— Ppacro3HaBaTb HpO6J’IeMBI, KOTOPBIC MOXXHO PCIIUTE IIPH ITOMOIIH (1)I/ISI/II-IGCKI/IX MCTOOB,
- (I)OpMYJ'II/IpOBaTB THUIIOTE3Y WUJIN LCJIb OITMCAHHOI'O UCCIICAOBAHNA;

— IUIAHUPOBATh OMNBIT C YUYCTOM HU3SMCECPCHHA U3MCHACMLIX BCIWYHNH U obecrneueHUs
HCHU3MCHHOCTHU OCTAJIBHBIX ITapaMETPOB,

— BBIOMpATH 000pYyI0OBaHUE U U3MEPUTENIbHBIE TPUOOPHI,
— OLICHUBATh [IPaBUJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEIOBAHNUS;

— OLICHMBATh JIOCTOBEPHOCTD PE3YJILTATOB U3MEPEHUN;
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— HHTEPIPETUPOBATh PE3YJIbTAThl OIBITA, IPEACTABICHHBICE B BHIE TaOIUIBI WIN
rpaduKoB;

— (opmynupoBaTh 000CHOBAHHBIE BHIBO/IBI HA OCHOBE MPEJICTABICHHBIX PE3YJIbTATOB.

OrneHMBaHUE JIOCTHKCHUS ATOTO PE3ysbTaTa MPOBOAMTCS MPU MOMOIIM Pa3HOOOPA3HBIX
3aJJaHUH TEOPETUYECKOTO XapaKTepa, KOTOPhIC CTPOSTCS HA OMHCAHWU PAa3IMYHBIX W3MEPCHUU H
OmbITOB. [IJi1 IPOBEpKU OCBOEHUSI TEOPETHUECKUX 3HAHMHA 00 SMIHMPUYECKUX METOIaX HAay4yHOTO
NO3HAHUSL PEKOMEHAYEeTCs B TEKyIlee OICHMBAHWE W TEMAaTUYECKHE IPOBEPOYHBIE pPaOOTHI
BKJIIOYATh OJIOKM 3a/laHMil M3 OaHKOB IO OIICHKE €CTECTBEHHO-HAYYHOW TPaMOTHOCTH. B manHOM
ciaydyae cieAayeT oTOupaTh Te OJOKM 3adaHuil (WM TPyHmbel 3aJaHuid U3 OJIOKOB), KOTOPHIE
OpPUCHTHUPOBaHBI Ha TPOBEPKY MOHHUMAHHUS OCOOCHHOCTEH €CTECTBEHHO-HAYYHOTO HCCIICAOBAHUSI.
3anaHus B 9TUX OaHKaX CTPOSTCS HA CHTYalUsAX )KHU3HCHHOTO XapaKTepa, HE MOBTOPSIOT MaTepHall
y4eOHHKAa W TIO3BOJISIIOT OLIEHUTH C(HOPMUPOBAHHOCTH COOTBETCTBYIOIIMX YMEHHH Ha YpOBHE
IepeHoca 3HAHUKW B HE3HAKOMYIO curyaunuto. [l oueHuBaHus CHOPMUPOBAHHOCTH YMEHUU
BBITOJIHATH 33J]aHUS HAa TEOPETUYECKOE OCBOCHHE METOJIOB HAYYHOTO IO3HAHMS LIEIecO00pa3zHo
IPOBOJIUTh KPATKOBPEMEHHBIC MTPOBEPOUHBIC TECTOBBIC PabOTHI, COJEpKAIIUE 3alaHUs 0a30BOTO U
MOBBIIIEHHOTO YPOBHEHW ciokHOCTH. KoymdecTBo 3a1aHuii B paboTe 3aBUCUT OT THIIA BKJIFOUEHHBIX
3aJ]aHui, 00beMa KOHTEKCTa U BPEMEHH, OTBOJIMMOMY Ha BBITIOJIHEHUE PAaOOTHI.

[TpumepHas mikanma mepeBona Oamia B OTMETKY (pa3pabaTeiBaeTcss B 00pa3oBaTeIbHOU
OpraHu3alum):

HwxHauit mopor oTMeTKH «5» COOTBETCTBYET [Toryuenuto He meree 80%

OT MakcuMaJIbHO BO3MOYKHOTO Oaa;
HuoxH1ii mopor 0TMETKH «4»  COOTBETCTBYET [Tonmyyenuro He menee 60%

Ot MakcUMaIbHO BO3MOXKHOTO 63.]'[.]'[8.;

HIDKHUH TIOPOT IIKOJILHOW OTMeTKH «3» ompexaensiercss 0ajuioM, COOTBETCTBYIOIIMM
BBITOJIHEHHIO 3a/I1aHUH 6a30BOTO YPOBHS CIOXKHOCTH HE MeHee ueM Ha 60%;
OTMeTKa «2» COOTBETCTBYET BBINOJIHEHUIO MeHee yeM 60% 3amaHuil 6a30BOro ypoBHS

CJIOKHOCTH.

[Tpu u3yyeHnn GuU3MKU 0COOYIO POJIb UTPalOT J1aG0paTOpPHbIe U MPAKTHYeCKHe PadoThbl,
BBINOJIHSIEeMbIe HA peajibHOM o0opyaoBaHuu. I[IpenmerHble pe3ynbTaThl MO (U3UKE B YaCTH
(GopMHpOBaHUS OSKCIIEPUMEHTAIBHBIX YMEHUH NpeaycMaTpHBAaIOT OCBOCHHE OOYYarOUIMMHUCS
0000IIEHHBIX MIpeICTaBICHUNA

06I/ICHOJ'II)3OBaHI/II/IMeTO}IOBHay‘-IHOFOHO3HaHI/ISIBCaMOCTOS[TeJ'IBHOI\/’I,ZIeSITeJ'IBHOCTI/IZ

— HaONIOZCHWE SBJICHHUN M MOCTAHOBKA OMBITOB MO OOHAPYXEHHIO (DAKTOPOB, BIUSIOIINX
Ha MPOTEeKaHUE JAaHHOTO (PU3UUECKOTO SIBICHHS/TIPOIIeCCa;

— MNPOBCACHUC IMTPAMBIX U KOCBCHHBIX H3MepeHHf/'I;

— WCCIICZIOBAaHWE  3aBUCUMOCTH  OJHOM  (DM3MYECKOW  BEJIMYMHBI OT  JIPYyrod ¢

IPEICTaBICHUEM PE3yJIbTAaTOB B BU/IE TpaduKa UM TaOIHUIIbI;
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— MpOBEpKa 3aJaHHBIX MPEANOIOKECHUN (MpsIMble HW3MEpEeHUs (U3NYECKUX BEIHYUH U
CPaBHEHME 3aJIaHHBIX COOTHOLIEHUM MEXAY HUMM).

Bo rnaBy yrma craBuTcs OcBOeHHE OOy4aroIIMMHUCS OOOOIIEHHBIX IUIAHOB IPOBEACHUS
UCCIICIOBAaHMs: IIOCTAHOBKA LENM HKCIEPUMEHTAJIBHOIO HCCIEAOBAaHUS; BBIOOp crocoda
U3MEPEHMs, AaIEKBATHOIO IIOCTABJICHHOM 3aJade; ONPEACICHUE JAOCTOBEPHOCTH IIOIYYEHHOI'O

pe3yJibTata Ha OCHOBaHUM MPOCTEUIINX METOA0B OLIEHKH MOTPEIIHOCTEN U3MEPEHHIA.

B yueOHOM mpoliecce OIEHMBAaHUE BBHIMOJHEHHSI OOYUYaIOUUMUCS JabOpaTOPHBIX paboT

CKJIQIBIBACTCS U3 IBYX COCTABIIAIOLINX:
— COOCTBEHHBIX HAOIIOJCHUN YUUTENS 32 XOA0M paboThI;

— TPOBEPKH 3aMOJTHEHUS MMCbEMEHHOTO OTYeTa 0 TabopaTOpHOI padoTe.

B pamkax HaOmroneHus 3a X0J0M pPabOThl OLEHUBAIOTCSA MPOLEAYpHbIE YMEHHMs: cOOpKa
SKCHEPUMEHTAJIbHONH  YCTAaHOBKHM, COOJIIOJIEHME TIUIaHa [POBEAECHUS HU3MEPEHHs  OIIBITa,
IPaBUIBHOCTb CHSTHS NMOKAa3aHUN M3MEpPUTENbHBIX MPUOOPOB, COOIOACHNE MpaBUil 0€30IacHOTO
Tpyda npu pabore ¢ JabopatopHbIM obOopyaoBanueM. [Ipu (pOHTATHLHOM BBITOJIHEHUU
1a00paTOpHON pabOTHl YUUTENh MOXKET (DUKCHPOBATH HEOYETHI B JCATCILHOCTH OOYJAIOIIUXCS,
KOTOpbIE 3aT€M BIUSIOT Ha OLEHKY paboTbl. Kpome 3TuX NpeiMeTHBIX YMEHUH LienecooOpa3zHo
IPOBOJUTH OLICHKY PEryJSTHBHBIX YHUBEPCAIbHBIX Y4E€OHBIX NeHCTBUH (MJIaHMpOBaHUE PAOOTHI,
CJIEZIOBaHUE IUIAHY M KOPPEKLHUs ACUCTBUH M T. I1.), a TAK)Ke KOMMYHUKAaTHBHBIX YMEHUH B YacTH
MEKITMYHOCTHOTO OOIIEHUs, TTOCKOJIBKY JabopaTopHbIE pabOThI, KaKk IPABWIIO, BBIMOJHSIIOTCS B
napax. 37ech MOKHO OOpallaTh BHUMaHME Ha OCOOCHHOCTH BO3HUKHOBEHHS KOH(IMKTOB U HUX
paspelieHne, KOppeKTHOCTh 00LeHUs 00y4aroIuXCst JPYT C JPYTOM.

B nmuceMeHHOM OTYeTe OCHOBHBIE 3JIEMEHTHI OIIEHHUBAHHS — ITO PHCYHOK WM OIHCaHUE
AKCIEPUMEHTAIbHONW YCTAHOBKH, 3aKUCh MPSMBIX U3MEPEHUH C y4EeTOM aOCOIIOTHON MOrPEIIHOCTH,
rpaduK, eciii OH NMPEeayCMOTPEH XapakTepoM paboTbl, U (GOPMYIHPOBKA BBIBOJA MO pe3yJbTaTaM
onbIToB. Takum 00pa3oM, UTOTOBas OTMETKA 3a BBIOJHEHHE Ja0OpaTOPHOIN pabOThI CKIIAAbIBAECTCS
U3 pe3yabTaTOB HAOIIOACHWH 3a TPOLIECCOM €€ BBHIMOJIHEHHS, a TAaKKe OICHKH MHChMEHHOTO
0TYeTa, B KOTOPOM JOJDKHBI OBITH MTPEICTABIICHBI JAHHBIE H3MEPEHHI U ClIEIaHbl BEIBOIBI.

Kpurepuu oneHMBaHUS NHCBMEHHOTO oOT4YeTa (OPMYIMPYIOTCS YUYUTEIeM CTPOro B
COOTBETCTBHUH C MpeaaraeMoil HHCTPYKIIUEH 10 BIMOJIHEHUIO SKCIIEPUMEHTAIbHOTO 3a1anust. [Ipu
9TOM «Oa/TbHBIA BEC» KPUTEPHATBHOW TIO3WIMH, CBS3aHHOH C MPAaBHIBHOCTBIO MPSIMBIX
U3MEpEHUH, JIOJDKeH OBITh CYIIECTBEHHO BhIMe. TakuM 00pa3oM, TpH  OICHUBAHHUU
HKCIIEPUMEHTAIBHBIX 3aJaHHi, BBIMOJIHAEMBIX Ha pealbHOM OOOPYJOBAHWH, OCHOBHOH aKIEHT
nenaercs Ha (pOpMHUPOBaHUE YMEHHUS IPOBOJUTDH MPSIMbIE U3MEPEHHUS.

[lpn olleHWBaHWW BBITIOJHEHUS SKCIIEPHUMEHTAIBHBIX 33JJaHUN Ha TPOBEIECHNE KOCBEHHBIX
U3MEPEHU M WCCIICIOBAaHNE 3aBHCUMOCTEH (PM3MUECKUX BENIWYHMH IEIeCO00pa3HO HCIOIb30BaATh

0606mennsie kpurepun KM OI'D no dusuke.
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Kputepuu oueHuBaHusi TNPOEKTHOH u

HCCIeI0BATENbCKOM AeITeJIbHOCTH

[Iporpamma pa3BuUTHS YHUBEPCAIBHBIX y4eOHBIX ACWCTBUI J0JKHA OBITH HANPABJICHA B TOM
yuciae Ha (hopMupoBaHHE Yy OOYYarOIIMXCS CHUCTEMHBIX IPEJICTABICHUH W OMNbITa MPUMEHEHHS
METOOB, TEXHOJOIMH U (OpM OpraHu3alMu IPOEKTHOH U  y4eOHO-HCCIIe0BATENbCKOM
JESITeIbHOCTH IS JOCTHKEHHS TPAKTUKO- OPUEHTHPOBAHHBIX PE3YIbTATOB 00pa30BAHUS.

Bo3moxHas cuctema OLEHUBaHUS (YUUTEJIEM WM WIEHaMU JXIOPH) HHAMBHAYAJIbHOIO
OpoeKTa WIM HCcleloBaHMA npeicTraBieHa B Tabimune (0 —  JIeATEIbHOCTh  OLICHEHa
HEYJOBJIETBOPUTENIbHO; 1 — JEATeNbHOCTh OLICHWBAETCS KAaK YacTUYHO BBIIOJIHEHHAsA; 2 —

JACATCIIBHOCTh OLICHUBACTCA KaK BI)IHOJIHGHHEUI).

JlesiTeIbHOCTD, MOAJIEKAIIAS OLIEHKe Banabl
[MoctanoBka mpo0IEeMbI, e¢ aKTyalIbHOCTh, 00OCHOBAHHE 0-2
Br160p agekBaTHBIX cri0ocO0O0B BHITIOJIHEHHS IPOEKTa (IPOBEACHUS UCCICIOBAHIA) 0-2
CootBercTBHE BBIOpAHHOM (hopmbl KOHEYHOT'O TIPOAYKTA npobieme (uemm 0-2
HCCIIeJOBAHM)
CreneHp pacKpBITHUS IIPOOIIEMBI B COOTBETCTBHH C OTIPEEIICHHONW TEMOW MPOeKTa (MCCIEeIOBAHMUS) 0-2
Hcnons3oBanne HMEIOIINXCS (busmIecKx 3HAHUH u  crnocoboB NeHCTBHS B 0-2

COOTBETCTBUU C TEMOU IMPOCKTa U (I/IJ'IPI) HUCCIICIOBaHUs

Iouck u  obOpaboTka nHbopMarmn (amexBaTHOCTB UHpOpMaIUH, IOJIHOTA, 0-2
pazHoo0pa3ue NCTOYHUKOB)

DopmysmpoBKa BBIBOJIOB n  (wm) 000CHOBaHHE U peajm3anus TIPHHSTOTO 0-2
petennst (000CHOBaHHOCTD BBIBOJIOB B COOTBETCTBHH € HCIONIB3YeMOil HHpOpMAaIIHeit)

HJ’[aHI/IpOBaHI/Ie 1 yHIpaBJICHUC IT03HABaTEILHOMN JACATECIIbHOCTBIO BO BPEMCHU 0-2

Odopmiienne paboThI (cooTBeTcTBHE TpeOOBaHUSM, 3aa4am MpOeKTa 0-2
HJIM UCCJIICA0OBAaHUA, HAJIMYUEC CChIJIOK HA HCTOYHHUKHU U T. l'l.)

[pencrasnenue Ppe3yIbTaToB (cTpyKTYypHpOBaHHOE U TpaMOTHOE H3II0XKEHHE, 0-2
CJIeI0BaHNE BPEMEHHBIM PaMKaM H T. II.)

OTBETBIHABOMNPOCHI(apTyMEHTHPOBAHHOCTb,COOTBETCTBUEPE3YIbTaTaMpPadOThl, Hay4Hasl JIOCTOBEPHOCTB) 0-2
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CamooneHka pa0oTel W pe3ynabTaTa (COOTBETCTBHE BHIOPaHHOH mpoOieMe U CTEeNeHb €€ PpeIleHHs, 0-2
YIOBIETBOPEHHOCTh PE3yIbTaTOM, BHINOJHEHHUE IIaHA U BPEMEHHBIX PaMOK paboThI, Ipe3eHTanus paboThl
Bcero 24
PekoMeHganuu 1Mo BBICTABICHHIO OTMETOK 3a MPOEKTHYIO/MCCIIEIOBATEIBCKYIO
ACATCIIbHOCTD.
OT1™meTKa «2» «3» «d» «5»
Bbans MeHee60aIIoB 6-11 12-17 18-24

HaGnronenne 3a XOJOM  BBINIOJIHEHHS TPYNNOBOIO MPOEKTAa  TO3BOJISET
JOTIOJTHUTEIBHO BBIACTHUTH JJIsi OLEHUBAHUS aKTHMBHOCTH/MHUIIMATUBHOCTh YYCHUKA TPU
paloTe B rpyImIe Ha BceX 3Tanax MpOBEAECHUS IPOEKTa, YMEHUE pa3pelaTh KOHPIUKTHbIE
CUTYallUH, a TAKXKe CAMOOLIEHKY CBOET0 BKJIaJia B pabOTy rpyIIIbl.

OOpazoBarenbHasi OpraHu3alus MOKET KOHKPETU3UPOBATh KPUTEPUU OLICHUBAHUS
y4eOHBIX HCCIIEJOBAaHUA W TPOEKTOB. MOTryT OBITh HCHOJB30BAHBI JIOMIOJHUTEIHHBIE
KpUTEpUH, Kacaroluecs AOCTHKEHUs IPEAMETHBIX WM METAlpPEIMETHBIX PE3YJIbTATOB
o0y4eHMs B IIpOLECCEe pealu3allMd HUCCIEN0BaHUs WM IPOEKTa: KPeaTUBHOCTH,
JEeTalbHOCTh U PEATMCTUYHOCTh Pa3pabOTaHHOTO crocoba pelieHus MmpoodjaemMsl U T. 1.
OTH AONOJIHUTENbHbBIE KPUTEPUU JOJKHBI OBITH 3apaHee U3BECTHBI 00yUaroIUMCs, UMETh
BBIpOKEHUE B JIOMOJHUTENbHBIX Oamjiax, TaKXKe JOJDKHO OBITh CKOPPEKTHPOBAHO

COOTBETCTBHEC OTMCETKE.

Peduiexcus, camoounenka

OcHoBHast 3agaua (OPMUPYIOIIETO  OLEHUBAHUS—PA3BUTHE  pedieKCuu U
CaMOOIIGHKH OO0ydJammuxcsa. Y4HuTelb, O0ecleunBas Ha ypoKaxX peryisipHYIO U
MOCTOSTHHYIO OOpaTHYIO CBsI3b, MOTHBHPYET OOYUAIONIUXCSI COBEPIICHCTBOBATH CBOE
oOydJeHne, 0CO3HABATh KPUTEPUH OIICHUBAHUS, BOBJICKATHCSI B CAMOOIICHKY U pe(IIeKCHIO.
O} PeKTUBHBIMY TPUEMAMK Pa3BUTHS CAMOOIICHKH SIBJITIOTCS UCIIOJIb30BAHNE YCK-
JUCTOB (WJIM JIUCTOB CAMOOIICHKH) TMPAKTUYECKH Ha KaXJIOM YpOKEe M OTYETOB IO
CaMOOIICHKE IT0 HTOT'aM HECKOJIBKUX YPOKOB HIIA UTOTaM U3YYCHHS TEMBI.
Yek-TMCThI MOTYT TIpeJIaraTbCsl B Pa3IMdHON (OpME B 3aBHCHMOCTH OT (hOpMBI
ypoKa W xapakTepa m3ydaemoro marepuana. Camas mpoctas ¢dopma — 3T0 Tabnuia, B
KOTOpO# moja oOmuM HazBaHueM «UTO y3HaIM 4yeMy Hay4YWJIHChY» MEepPEUHCIeHBI 3a7auu
ypOKa, KOTOpbie (OPMYIUPYIOTCSA B AESTEINHHOCTHOU (hopme: 3Hat0 GopMyny WU 3aKOH,
MOHUMAI0 (PU3MYECKUI CMBICI BEJIWYHH, MOTY pa3inyarbh, MOTY paclo3HaTh, MOTY
MIPUBECTH TPUMEPBI, MOTY OOBSCHUTH, MOTY PEIINUTH 337a4y, MOTY COCTABHTD IUIaH OMbBITA

U T.1. [Ipr 5TOM B KaKJI0M Ciiydyae yMEHUE
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«TIPUBA3BIBAETCSA» K KOHKPETHBIM 3JIEMEHTAaM COZIEpKaHUsI YPOKa.
Pesynbrarel  aHanM3a  YEK-JIMCTOB  IO3BOJSIOT  BBIABUTH  3aTPYAHEHHUS
o0yJaromuxcs ¥ 3alUIJaHUPOBaTh HHIMBHIYaJIbHYI0 KOPPEKLIHMOHHYIO paboTy Ha
MOCIIEAYIOIUX YPOKAX, a TaKXKe BBIJCIUTh PE3yJIbTaThl (YMEHHS), KOTOPbIE OCTAINUCh HE
OCBOGHHBIMH MHOTHUMH OOy4YaloIIMMHUCS KJIacca, W 3aIUIaHUPOBATH JIOMOJHUTENbHBIC

3amanus A GOpPMUPOBAHUS STUX YMEHUM MpHU paboTe Ha CIEIYIOMINX YPOKaX.
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