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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo Qu3MKe HA YpPOBHE OCHOBHOTO 0OIIero oOpa30BaHHs COCTaBJI€HA HAa OCHOBE
MOJIOKEHUA ¥ TpeOOBaHUM K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON mporpaMmel, npeactaBieHHbIXx B ®I'OC OO0, a takxe ¢ yuérom demepanbHOM
paboueii mporpamMmMbl Bocniutanusi U Konuenuuu npenoaaBanus yueoHoro npeamera «Duzukay.

Coneprxanue mporpaMMsl 1o (uU3MKe HArpaBlieHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYaIOLIMXCS M OPraHU3alvi0 U3ydeHHs (DU3MKH Ha JeATeNIbHOCTHOW ocHoBe. B
porpaMMe 1o (pusmKe y4uThIBaIOTCS BO3MOXHOCTH Y4eOHOTO ImpeaMeTa B peanu3alii TpeOoBaHMiA
OI'OC OOO K MmIaHUPyEeMbIM JIMYHOCTHBIM W METANpEIMETHBIM pe3yjbTaTaM OOYYeHHsI, a TaKKe
MEXIIPEIMETHBIE CBS3HM €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMUsI.

[IporpamMma mo ¢u3MKe ycTaHaBIMBaeT paclpeiesieHue ydyeOHOro marepualia Mo rojam
oOyueHus (10 Kjaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BaTeIbHOCTh U3yUEHUsI TeM, OCHOBAHHYIO
HAa JIOTUKE Pa3BUTHUS IPEIMETHOTO COAECPKAHUSI U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUaroImxcs.

[Iporpamma o ¢u3uke paspaboTaHa ¢ IENbI0 OKa3aHUS METOAWYECKON MOMOIIU yYUTETIO B
co3/1aHuu pabouelt mporpaMMsl MO0 Y4eOHOMY MTPEIMETY.

Ouzuka SBISIETCA CHCTEMOOOPA3yIOIIUM JIJISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB,
IIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U SIBJICHHMM, H3y4yaeMbIX XUMHUEH,
Oouosiorueii, actpoHomuedi M (U3NYECKO reorpadueil, BHOCUT BKIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IPEJOCTaBIseT Haubosee sicHble 00pa31bl IPUMEHEHUSI HAyYHOTO METO/1a [T03HAHUS,
TO €CTh Croco0a MONIy4eHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna w3 TIaBHBIX 3a1a4 (pusmveckoro oOpa3oBaHHs B CTPYKType oOIero oOpa3oBaHUS
COCTOMT B (OPMUPOBAHHWU €CTECTBEHHO-Hay4YHON T'pPaMOTHOCTM M UHTEpeca K Hayke Yy
o0y4Jaronmxcs.

W3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPENINOaracT OBJAJAECHUE  CIEIYIOUMMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD!

e HAy4HO OOBSCHSTH SIBICHUS,

e OLIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

e MHTEpPOPETUPOBATH JaHHBIE M MKCIOJNb30BaThb HAYYHBIE JIOKA3aTENbCTBA MJIs
IIOJIy4EHUS BBIBOJIOB.

Henu wu3yueHuss (U3MKKM HA YPOBHE OCHOBHOTO OOIIEro O0Opa3oBaHUs OIpPEICICHBl B
Konuenmuu npenonaBanus ydeOHoro mnpeamera «dusuka» B 00pa3oBaTeNbHBIX OpraHU3aLUIX
Poccuiickoit ~ @enepanuyn, peaau3ylOUIMX OCHOBHblE 00I1€00pa3oBaTeNbHbIE  MPOTPaMMBbl,
yTBepkaEHHON pemenneM Kosutermm MunucrepcrBa mnpocsemieHust Poccuiickoii ®Penepanuu
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-48H).

Heau n3yyeHus pu3nKu:

e [pUOOpETeHHE MHTEpeca U CTPEMIICHHsS] O0yJaroIuXcs K HAyYHOMY H3YyYEHHIO MPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;
e pa3BUTHE TMPEACTABIEHUH O HAYYHOM METOoA€ TMO3HaHMsS UM (OPMHUPOBAHUE
HCCIIEIOBATENIbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMupoBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjibTaTa W3Y4YEHUS OCHOB CTPOCHHS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opmMupoBaHUE MPEJCTABICHUNA O PO PU3UKHU IS PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

e pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cepax Oyaymeid mnpodeccHoHanbHON
JeSITeTbHOCTH, CBS3aHHOM C (PU3MKOHM, MOATOTOBKA K JaJbHEHIIEMy OOYYeHHIO B 3TOM
HaIlpaBJICHUU.



JlocTrKeHHe 3THUX 1eei MporpamMMbl 1o (PU3uKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreunBaeTcs peleHueM CIeAYIOMnX 3aaY:

e npuoOpeTeHHe 3HAHUN O JUCKPETHOM CTPOCHHUH BELIECTBA, O MEXAaHHMYECKHX, TEIIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpPUOOPETCHHE YMEHUI OMHCHIBATH U OOBSICHATH (DM3MUECKUE SBICHUS C UCIOJIB30BAHUEM
MOJyYEHHBIX 3HAHMI;

e OCBOCHHME METOJOB pEIICHUS TMPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIb30BAHHEM
(bu3nyecKrux MoJeNel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUH HaOII0/IaTh NMPUPOJHBIC SBJICHUS U BBINOJHATH OIBITHI, JIAOOpATOPHBIE
paboThl W DKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C HCIOIB30BAHUEM HW3MEPHUTEIBHBIX
npubopoB;

e ocBoeHHEe NpUEMOB pPabOTHl ¢ uHpopManueld (U3MUECKOTO COJEep)KaHus, BKIIOYas
MH(OPMALIUIO O COBPEMEHHBIX TOCTHKEHUSIX (PU3MKH, aHATTU3 U KPUTUUECKOE OLIEHUBAHUE
nH(pOpMAIHH;

e 3HAKOMCTBO cO chepamu TpodeCCHOHATBLHON ACSITEILHOCTH, CBA3AHHBIMHU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (HPU3MUECKOI HAYKH.

Ha wusyuenue ¢usuku (6a30BbIii ypoBeHb) Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
orBoautcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hejento), B § kiacce — 68 vacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HeeINi0).

[Ipennaraemslii B mporpamme mno (usnke nepeyeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
pEKOMEHIaTeNbHBIN XapaKTep, YUUTENb JIeJaeT BbIOOp MpoBeaeHHs 1a00paTOpHBIX padOT U OMBITOB
C y4€TOM HWHJIMBHIYAJIBHBIX OCOOCHHOCTEH OOYYArOIIMXCs, CITHMCKA SKCIICPUMEHTATBHBIX 3aJaHHMH,
mpeyiaraéMbiX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (PU3HKE.



COAEPKAHUE OBYYEHUA

7 KJIIACC

Pazgen 1. ®usnka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka O npupoze. SIBieHus npuponabl. PU3HUYECKHE SBICHUSA: MEXAHHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIC.

Ousnueckue BenWuyWHBL. 3mepenune ¢usmueckux BenuyuH. Dusmueckue MpHOOPHI.
[TorpemHocTs U3MEpeHN. MexayHapogHas CUCTEMA €ANHMII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT NpUpoay. EcTecTBeHHO-Hay4YHBIH
METOJl IO3HAHUA: HaOJIIOJICHHE, T[IOCTAaHOBKAa HAy4YHOIO BOIPOCA, BBIABM)KEHUE TMIIOTE3,
AKCIIEPUMEHT I10 MPOBEPKE THIOTE3, 00bsICHEHUE HabmogaemMoro sBieHus. Onucanne QU3HIecKux
SIBJIEHUU C IIOMOIILIO MOJEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEeII0BbIe, JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIC SIBJICHMUS.

2. dusnueckue MpUOOPHI M MPOLIEIypa MPSIMBIX U3MEPEHUN aHAJOTOBBIM U HH(PPOBBIM
pUOOPOM.

Jlabopamopnwsie padbomot u onvimol.

1. OmnpeneneHye EeHbI ACICHUS KBl HK3MEPUTEIHLHOTO IprOopa.

2. N3mMepeHne paccTosIHUM.

3. N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.

4, Ormpezenenne pa3MepoB MajbIX TEJ.

5. N3mepenne temiepaTypbl NpU MOMOUIM JKUJIKOCTHOTO TEPMOMETpA M JlaTYUKaA
TeMIepaTypshl.

6. [IpoBenenue uccinenoBaHus IO MPOBEPKE THIOTE3bl: JMANBHOCTh MOJIETA IIAPUKA,

MYIIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe, 9YeM OOJIBIIIE BEICOTA TyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEIeHUA 0 CTPOEHUHU BeleCTBA.

CTpOGHI/Ie BCIIIECTBA: ATOMBI 1 MOJ'IeKyJ'II)I, nux paSMCpBI. OHI)ITI)I, JOKa3bIBAKOIIINUEC I[I/ICerTHOG
CTPOCHUE BEILIECTBA.

JBwxenue wyactuil BemecTBa. CBA3b CKOPOCTH JABWKEHHUS 4YACTHI[ C TeMIlepaTypoil.
BbpoynoBckoe nBuxenue, auddysus. BsaummoneiicTBue wyacTuil BemiecTBa: MPHUTSDKEHHE H
OTTAJIKUBAHUC.

ArperatHpleé = COCTOSIHMSI ~ BELIECTBA: CTPOEHUE Ta30B, IKUAKOCTEM W TBEPABIX
(kpucTauIMYeCKuX) Tell. B3auMoCBsA3b MEXIy CBOIICTBaMHM BELECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYISPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBIL.

Hemoncmpayuu.

1. Habntonenue OpoyHOBCKOTO JABHKEHHUS.

2. Ha6mronenue quddysun.

3. HaGmtonenue siBneHuil, OOBSICHSIIOMMXCS MPUTSDKEHUEM WM OTTATKUBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHUEM (hoTorpaduii).

2. OnbITH O HAOIIOIEHUIO TEIUIOBOTO PACIIMPEHHS Fa30B.

3. OmnBITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKEHUSI.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe aBHKeHuEe. PaBHOMepHOE U HepaBHOMEpHOE ABUWKeHHE. CkopocThb. CpenHss
CKOpOCTb IIPU HEPABHOMEPHOM JBHKEHUU. Pacu€r myTu U BpEMEHHU IBUKEHUSL.

SIBnenne nHepuuK. 3aKOH MHEpUUH. B3auMoencTBre Ten Kak IpuYruHa U3MEHEHUSI CKOPOCTH
NBUKEHUs Tenl. Macca kak Mepa uHepTHOCcTH Tena. IlnoTHocTs BemecTBa. CBsA3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eAMHUIE 00BEMA BEIECTBA.

Cuna kak xapakTepucTUKa B3auMoaencTsus tea. Cuia ynpyrocty u 3akoH I'yka. 3mepenue
CWJIBI C TTOMOILBIO TUHAMOMETpa. SIBJIIEHHE TATOTEHMs M cuia TshKecTH. CHila TSDKECTH Ha JPYrux
minaHerax. Bec Tenma. HeBecomocTh. CliokeHuE€ CHJ, HaAMpaBiICHHBIX 1O OJHOM MPSIMOM.



PaBuopelictByromas cuin. Cuna tperus. TpeHne CKoJibKeHus U TpeHue nokosi. Tpenue B npupone u
TEXHUKE.
Hemoncmpayuu.
1. HabmoieHne MexaHu4ecKoro TBMKCHUS Tea.
N3mepenune ckopocTy MpSIMOIMHEHHOTO ABHKEHUS.
Habnronenue siBleHUs] HHEPLIUH.
Habutoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEl.
CrnosxeHue cuil, HapaBJICHHbBIX 110 OJHON MPSIMOH.
JIaﬁopamopnbte pabomot u onvimeol.

SRS RN

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO NBMXKEHHUs (IIApUKa B KHUIKOCTH, MOICIH
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHS OpycKa WM IIapHKa 10 HAKJIOHHOU
IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPIOTO TENA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsKeHUs (IepopManuu) Npy>KUHBI OT
IIPUIIOKEHHOMN CHUIIBL.

S. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tena U

XapakTepa COIPUKACAIOIINXCSl TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl YMEHBIICHHUS W YBEJIUYCHUS AaBiieHus. [[aBneHue raza. 3aBHCHUMOCTD
JaBJIeHUd Ta3a oT o0bEMa, TemmepaTtypsl. llepenada naBneHus TBEPABIMU TEIaMH, KHJIKOCTIMHU U
razamu. 3akoH Ilackans. IlHeBMarnueckue MamMHBL. 3aBUCUMOCTH JIABJICHUS IKUIKOCTH OT
riyounsl. ['uapocratuyeckuii mapagokc. CooOuiaromuecs cocyabl. [ uapaBmudeckre MeXaHHu3MBbl.

Atmocdepa 3emim u aTrmocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3JYIIHOU
obonoukn 3emnu. Omneir Toppuuennu. HW3mepeHue aTtmocepHOro HaBieHHUS. 3aBUCHMOCTb
aTMOC(EpHOTr0 JTaBJICHUsI OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl 11t u3Mepenus atMochepHOro
JABJICHUSI.

JelicTBHUE XUAKOCTH U Ta3a HA MOTPYKEHHOE B HHUX Tesio. BeiTamkuBaromias (apxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBHI.

2 [Tepenaya naBiieHUS KUJIKOCTHIO U Ta30M.

3 Coobmatommuecs: Cocypl.

4. I'mppasinueckwmii npecc.

5 [IposiBnenue nerictBus aTMoc(hepHOTO TaBICHHUS.

6. 3aBUCHMOCTh BBITAJIKMBAIONIEH CHJIBI OT O0BEMA MOTPYXKEHHON 4YacCTH Tela W
IUIOTHOCTH JKHIKOCTH.

7. PaBeHCTBO BBITATKUBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue miiaBaHUs TeNl: IJIABAHUE WM TMOTPYXKEHUE Tell B 3aBUCUMOCTH OT

COOTHOIIIEHUS INIOTHOCTEN TeIa U KUOKOCTH.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHON B JKHJIKOCTh
4acTH TeJa.

2. OnpeneneHre BBITAIKUBAIOIICH CHIIbI, JCHCTBYIOIIEH Ha TeJO, MOTPYXKEHHOE B
KUIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIONIEH CHUJIbI, JEHCTBYIONIEW HA TEIO B
XKUIKOCTH, OT MacChl TeJa.

4. OnBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIIBI, IEHCTBYIOIIEH Ha
TEJO B KUAKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTH TeJla U OT IUNIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBaHHE JIOAKM M OIpeAciieHue €
IpPy30I0AbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.
4



Mexanudeckas pabora. MOIIHOCTb.

[TpocTble MeXaHU3MBIL: pbluar, OJIOK, HAaKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBECHs pbluara.
[IpuMeHeHHe TpaBHUiIa paBHOBECHS pblyara K OJIoKy. «30si0Toe npaBuio» MexaHuku. KITJ] mpocTeix
MCECXaHHU3MOB. HpOCTBIe MCXAaHHU3MBI B 6BITy U TCXHUKC.

Mexannueckas 3Heprus. KnHerndyeckas W MOTCHIMAIbHas SHeprus. IIpeBpalieHne ogHOro
BHJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Onpenenenue pabOThl CHJIBI TPEHHsT HpPU PAaBHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. N3mepenne KII/[ HakIIOHHOM IIOCKOCTH.

4. N3yuenune 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPIUH.

8 KVIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KHHETHUECKOW TEOpUM CTpOeHHUs BellecTBa. Macca u
pasMepsl  aroMOB M MoJekysl.  OmnbITbl, MOATBEP)KJAIOLIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpHH.

Mogenu TBEPIOTO, KUIKOTO M ra3000pa3HOrO COCTOSHUN BemiecTBa. Kpucrammmdeckune u
amopdubie Tesna. OObsICHEHUE CBOICTB Ia30B, )KUIKOCTEH U TBEPIBIX TNl HAa OCHOBE IOJIOKEHUM
MOJIEKYJISIPHO--KMHETUYeCKOM Teopun. CmauumBaHME M KalWUISpHbIE siBIeHUA. TemioBoe
paclIMpeHue U CKaTHe.

Temnepatypa. CBsi3p TemmepaTrypbl CO CKOPOCTBIO TEIJIOBOI'O JBMIKEHMSI YacCTHULL.
Buytpennss sneprusi. CiocoObl U3MEHEHUs] BHYTPEHHEN HEpruM: TeIuionepesadya U COBEpILICHHE
paboTel. Buasl Teruionepenaun: TEMIONPOBOAHOCTh, KOHBEKIUS, U3ITyYEHHUE.

KonnyecTBo TemnoTel. YenpHas TEIUIOEMKOCTh BemiecTBa. TemaooOMeH W TeioBoe
paBHOBecHe. YpaBHEHHE TemjoBoro OamaHca. IlnaBieHune W OTBepJeBaHUE KPUCTAIUIMUECKUX
BEIIeCTB. Y AenbHas TemioTa miasineHus. [lapooOpasoBanue n konaeHcanus. Mcecnapenue. Kunenue.
VYaenpHas TeruioTa mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIEHHMS OT aTMOC(EpPHOro
JaBJICHHUSL.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAas TEIUIOTa CTOPaHMSL.

[Tpunuumns! pabots! Termosbix apurateneit KIIJ Tennosoro nurarens. TemnoBsle qBUrarenu
U 3al1UTa OKpPYXXaroUIeH cpeabl.

3aKOH COXpaHEHMsI U MPEBPALIEHHS SHEPTUU B TEIUIOBBIX MTpoleccax.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Habmonenue nuddysun.

Habmtoienue siBiaeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHUM.
HaGmntoneHue TerioBoro pacumpeHust Tel.

W3meHeHue naBieHus ra3a npyu M3MEeHEHUU 00bEMa U HarpeBaHUU WIIN OXJIAXKICHUU.
IIpaBuiia u3MepeHus TeMIeparypsl.

Bunael Terionepenayu.

OxJnax7eHne Ipu COBEPLUICHUN PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

0.  CpaBHeHue TEIUNIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. Habmtonenue kumneHusl.

12. HaGmozeHue MocTOsIHCTBA TEMIIEPATyphl IIPH TUIABICHUU.

13. Moieny TEenIOBBIX BUTATENIEH.

Jlabopamopuvie pabomul u onvimol.

1. OmnbIThl IO OOHAPYXKEHUIO JEHUCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.

5
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OMnBITHI 110 BBIPAIMBAHUIO KPUCTAIUIOB IOBAPEHHOM COJIM WM caxapa.
OnbITH 10 HAOTIOEHHUIO TETLIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE MITIPUIIA.

H~own

S. OmnbITH, JEMOHCTPUPYIOLIME 3aBHCHMOCTH IaBJICHUS BO3J1yXa OT €ro o0béMa u
HarpeBaHus WIKA OXJIaKICHUS.

6. [IpoBepka THIOTE3bl JTUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA IKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMIIEPATYPBHI.

7. HaGnronenne m3MeHeHUs BHYTPEHHEH SHEPruM Teja B pe3yibTare TeIuionepenadn 1
palboThI BHELIHUX CHUII.

8. HccnenoBanue sBIeHUs TEINIOOOMEHA IPU CMEIIMBAHUU XOJOJHON U ropsiueil BOAbI.

9. OmnpeneneHne KOJMMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpPU TEIUNIOOOMEHE C
HarpeThiM METANINYECKUM LIWJINHAPOM.

10.  Ompenenenue yaenbHOU TETIIOEMKOCTH BEIIECTBA.

11.  HccnenoBaHue npolecca UCIIApEHUs.

12. Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.

13.  Omnpenenenue yaeabHON TEMIOTHI IUIaBICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

OnekTpuzanus Tell. JBa poja 3JIeKTpUYECKUX 3apsiioB. B3aumonencTBue 3apsykeHHBIX Te.
3akoH KynoHa (3aBUCHMMOCTb CHJIbI B3aMMOJCHCTBHS 3apsyKEHHBIX TEJI OT BEJIUYMHBI 3aps]ioB U
PacCTOSHUS MEX]y TeTIaMH).

Onekrpuueckoe nojie. Hampsx€HHOCTh 3nekTpuueckoro mnossd. IlpuHuun cynepnosunuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsaoB. DJIEMEHTApHBIN dieKTpruueckuit 3apsan. CTpoeHue aroma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.

ONEeKTpUYECKU TOK. YCJIOBHS CYLIECTBOBaHMS AJIEKTpudeckoro Toka. Mcrounuku
MOCTOSIHHOTO TOKa. JIeHCTBHUS SJEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckasd nenb. Cuina Toka. OlleKTpudeckoe HampspbkeHue.  ColpoTHBIIEHHE
MIPOBOJHMKA. YJIEIbHOE CONpPOTUBJIEHHME BemectBa. 3akoH Oma g ydyacTka Iemu.
ITocnenoBarenbHOE ¥ MapajlIENbHOE COEJUHEHNE TPOBOJHUKOB.

Pabora 1 MomHOCTh 31€KTpUUecKoro Toka. 3akoH Jxoynsa—Jlenna. DnekTpudyeckue Lenu u
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocrossHHbIE MarHuThl. B3auMOAEHCTBUE TMOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJe€.
MaruuTtHoe nosie 3eMJI M €r0 3HaueHWe i ku3HM Ha 3emie. OnelT Opcrena. MarautHoe mose
ANEKTPUYECKOro TOKa. [IpuMeHeHue 3JIeKTpOMAarHuTOB B TeXHMKE. J[elicTBHE MarHUTHOIO MOJS Ha
IIPOBOJHMK C TOKOM. DJIEKTPOJBUIaTeNb MMOCTOSHHOIO TOKa. Vcrnonab3oBaHUE 2IEKTPOABUTATENEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter ®apanes.  SIBneHue  dneKTpoMarHUTHOM — wHAykuuu. [IpaBuno  Jlenna.
Onexrporenepatop. CrocoObl MOMY4YeHUs] DIEKTPUUYECKOM SHEPruu. OJIEKTPOCTAaHIMM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpusanus Tel.

JIBa posia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE DIEKTPOCKOIIA.
DneKkTpocTaTU4eCcKas MHIYKIHS.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsI0B.
[IpOBOAHUKY M TUANEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHNKH TOCTOSHHOTO TOKA.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

0. DIJIEKTPUYECKUHN TOK B )KHIKOCTH.

11. ["a30BbIit pazpsa.

12. HM3mepeHwne CUIIbI TOKA aMIIEPMETPOM.
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13.  H3mepeHwue 3IeKTPUUECKOTO HAMPSHKEHUS BOJIBTMETPOM.

14.  Peocrar u Mara3suH cOnpOTHUBICHUH.

15.  BzaumopeiicTBHE NOCTOSHHBIX MarHUTOB.

16. MopenupoBaHrue HEBO3MOKHOCTHU Pa3/IeIICHUs MOJIF0OCOB MAarHUTA.
17. MopenupoBaHyue MarHUTHBIX MOJIEH OCTOSHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarnurtHoe nosue Toka. DJIeKTPOMarHmr.

20.  JleiicTBHME MarHUTHOTO TOJSI HA TIPOBOJHUK C TOKOM.

21.  DrexTpoJBUIaTeNb NOCTOSHHOIO TOKA.

22.  HccnenoBaHue sIBJICHUS 3JIEKTPOMArHUTHON MHIYKLIUH.

23. OmnbiTel Dapanes.

24.  3aBUCUMOCTH HAIIPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOZHUKHOBEHHUS.
25.  DrexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimeol.

OnBITHI 10 HAOIOICHHUIO SJICKTPU3AIUH Tl HHIYKIIUEH U PU COTPUKOCHOBEHUH.
HccnenoBanue NeHCTBUS JIEKTPUIECKOTO MOJIS HA IPOBOJIHUKH U JTUIIEKTPUKHU.
COopxka u mpoBepka padOThl AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u peryivpoBaHue CUiIbl TOKA.

W3mepenue u peryimpoBaHue HAIPSHKCHHUS.

HccnenoBanme 3aBUCMMOCTH  CHJIBI  TOKa, MIYIIEro 4epe3 pPe3ucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

ook wdE

7. OnbIThl, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  3JIEKTPUYECKOIO  COMPOTHUBIICHUS
IIPOBOJHMKA OT €r0 JIJIMHBI, TUIOIIAIU IONIEPEYHOr0 CEYEHHs U MaTepuara.

8. IIpoBepka mpaBuiIa CIOKEHUS HANPSHKEHUH INPH IOCIEeI0BATEIbHOM COECIUHEHUU
JIBYX PE3UCTOPOB.

9. ITpoBepka mpaBuia i CHIIbI TOKa IPH MapaIeIbHOM COEJMHEHUU PE3UCTOPOB.

10. Omnpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UYIIETO Yepe3 PE3UCTOP.

11.  OmpenerneHne MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJECIAEMOM Ha pe3UCTOpe.

12.  HccnemoBaHue 3aBUCHMOCTH CHIIBI TOKa, HIYIIETO Yepe3 JaMIIOUKY, OT HaIlpsDKEHHUS
Ha HEH.

13.  Ompenenenune KI1J] HarpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOAEUCTBUS MOCTOSTHHBIX MarHUTOB.

15.  HM3yyeHwe MarHUTHOTO IIOJII TOCTOSIHHBIX MAarHUTOB IpPU HUX OOBEIWHEHUU U
pa3JeleHnN.

16.  HccnemoBaHue AEHCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OmubITbl, IEMOHCTPUPYIOIINE 3aBUCMOCTb CUJIbI B3aUMOAECHCTBUS KaTYIIKH C TOKOM U
Mar"uTa oT CHJIbl TOKa U HaIlpaBJIEHUS TOKA B KaTYIIKE.

18.  H3yueHue aAeHCTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19.  KoHcTpympoBaHUe U U3yd4eHUE pabOTHI SJEKTPOIBUTATEIS.

20. N3mepenue KIIJ[ anexTpoaBUrarenbHOi yCTaHOBKHU.

21.  OmnbITBl IO WCCIENOBAHUIO SIBICHHUS AIIEKTPOMArHUTHON WHIYKIIMHU: HCCIETOBAHUE

W3MEHEHHUH 3HaUCHUS U HaIlpaBJICHUA UHAYKIIUOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBumxkeHHE. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCHUTENBHOCTh
MEXaHMYECKOro  JIBWKEHHs. PaBHOMepHOe mpsMonuHenHOe aBMkeHue. HepaBHomepHoe
npsiMosIHetHOe JBMkeHue. CpeiHsst U MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE mpsiMoiimHelHOe aBmxkeHue. CBoOomnoe mazeHue. OTBITHI
lanunes.

PaBHOMepHOE nBIKEHHME TIO OKPYXXHOCTH. Ilepmom m wactora oOpamenus. JluHeiHas wu
yI0Basi CKOpocTHU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.



IlepBoiii 3akoH HproToHa. Btopoi 3akoH Heriotona. Tperuii 3axkoH Herotona. Ilpuniuun
CYIEPIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHMsI CKOJIBKEHUS, CUJIa TPEHUS I10KOS,
JpYTUe€ BUIbl TPEHHUS.

Cuna TAXKeCTH M 3aKOH BCEMUPHOI'O TATOTEHUs. Y CKOpEeHUe CBOOOAHOTO najieHus. J[BuxeHue
ma"eT Bokpyr Connua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue MarepuanbHOM Touku. AOCOIIOTHO TBEpHOE Teso. PaBHOBecHe TBEPAOIo Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsoKecTH.

Wmnynec Tena. M3menenne wummynbca. VMiynbc cuibl. 3aKOH COXPaHEHUS HMITYJIbCA.
PeakTuBHOE NBMKEHUE.

Mexanuueckass pabota W MOIIHOCTb. PabGora cun TsbkecTd, ynmpyroctu, TpeHus. CBs3b
sHeprun U paboTsl. IloTeHnManbHas SHEprust Teja, NOJHATOrO HAJ IMOBEPXHOCTBIO 3EMIIM.
[TorenumanpHas sHeprus cxkarou npyxuHbel. Kunermueckas sHeprus. Teopema O KHHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHHUS MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.
1. Habmoienne MexaHn4eckoro IBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
2. CpaBHeHME MyTeH W TPACKTOPUU ABUKEHHUS OJHOTO M TOTO K€ Tela OTHOCUTEIIBHO

Pa3HbIX TCII OTCuUéTa.

3. N3mepenune ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHHUSI.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O IBUKEHHUS.

S. Habnronenue nBMXeHUs Tela 10 OKPYKHOCTH.

6. Habnronenne MexaHM4YeCKHX SIBIEHUH, IPOUCXOIAIINX B cucTeMe orcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIKEHHH OTHOCHUTEIBHO KaOMHETa (PU3HKH.

7. 3aBHCUMOCTb YCKOPEHHMSI T€JIa OT MacChl Tesla M IHCTBYIOIIEN Ha HErO CUJIbI.

8. HaGuroienne paBeHCTBa CHIT IIPU B3aUMOJICHCTBUU TElL.

9. M3meHeHue Beca Tesla Ipu YCKOPEHHOM JIBUYKEHHH.

10. [Iepenava nmmynbca npu B3aMMOJEHCTBHUH TEIL.

11.  IlpeoGpa3oBaHus SHEPTHU IPU B3aUMOJICHCTBUH TEI.

12. CoxpaHeHune UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUU.

13.  CoxpaneHue umnynbca Ipu abCOIOTHO YIPYTOM B3aUMOACHCTBUM.

14.  HabGmroneHue peakTUBHOTO JBUKECHHUSI.

15.  CoxpaHeHne MeXaHWYECKOI SHEeprHH MPHU CBOOOTHOM MaJICHHUH.

16.  CoxpaHeHHe MEXaHUYECKOH SHEPTHH MPU JABIKESHUH Tella MO/ JCHCTBUEM MIPYKHHEI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpynpoBanue Tpakra A pa3sroHa M JAJIbHEWIIEr0 paBHOMEPHOTO JIBUKEHUS
IIapUKa WU TEJIEKKH.

2. Omnpenenenne cpeqHEl CKOPOCTU CKOJIbKEHUS Opycka WM JBUKEHHS I1Iapuka Io
HAaKJIOHHOM IUIOCKOCTH.

3. Omnpenenenre yYCKOpPEHHs Tella MPU PAaBHOYCKOPEHHOM JIB)KEHHHM [0 HAKJIOHHOMN
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUJKEHUU 0€3
Ha4aJbHOWU CKOPOCTH.

S. [IpoBepka TrUMOTE3bl: €COM MNPU PABHOYCKOPEHHOM JBHKEHMM 0€3 HadalbHOU

CKOPOCTH IMYTU OTHOCATCA KakK P HEYETHBIX YHCCJI, TO COOTBCTCTBYIOIIUC IMMPOMEKYTKH BPECMCHU
OJJMHAaKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHMS CKOJBXEHHUS OT CHIIBI HOPMaJbHOTO
TaBIICHHSL.

7. Omnpenenenue ko3 uiimeHTa TpeHus: CKOIbKEHHS.

8. Omnpenenenne KECTKOCTH MPYKUHBIL.

9. Omnpenenenue paOOTBI CHIBI TPEHHUS TPH PABHOMEPHOM JBIDKEHHHM Teja I10
TOPU30HTAJIBHOW MMOBEPXHOCTH.

10.  Ompenenenue paboOTHl CHUIBI YIPYTOCTH HpU TOABEME TIpy3a C HCIHOIb30BAHUEM

HEIMOJABUKHOT'O U ITIOABHXKHOT'O OJIOKOB.



11.  H3yueHue 3aKOoHA COXPAHECHUS YHEPTHUH.

Pa3nesn 9. Mexanndeckue KoJie0aHUsSI H BOJIHBI.

KonebarenbHoe paBuxenne. OCHOBHBIE XapaKTEpUCTUKU KoJieOaHMI: TEpUoJ, 4YacToTa,
aMIUIMTyna.  MareMaThdecKMii W IPYXKUHHBIM  MasaTHUKU. IIpeBpamieHue dSHepruum Ipu
KoJ1e0aTeIbHOM JBM)KEHHUU.

3aryxatomue Konebanus. BoiHyxkneHHsle koneOanus. Pe3oHanc. MexaHHMYECKHE BOJIHBI.
CaoiicTBa MexaHu4eckux BOJH. IIpogosibHbIE M mornepedHble BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€
pacrpocTpaHeHusi. MexaHUu4eCKre BOJIHBI B TBEPAOM TeJI€, CECMUYECKUE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmonenue xosiebaHuii Te moj 1eHCTBUEM CHIIBI TSHKECTH U CHUJIBI YIIPYTOCTH.

2. Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. Habntonenne BBIHYXIEHHBIX KOJIeOaHUI U pe30HaHCca.

4. PacnipocTpanenue npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

S. HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKYCTHYECKHI pe30HaHC.

Jlabopamopuuvie padbomot u onvimol.

1. Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.

2. Omnpenenenue 4aCTOTHI ¥ NIEPHO/Ia KOJICOAHHM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuojia KojeOaHUN MOJBEUICHHOTO0 K HUTH Tpy3a OT
JUTMHBI HATH.

4. HccnenoBanue 3aBUCUMOCTH Nepuoa KoieOaHUil MPYKHUHHOTO MasTHHKA OT MaccChl
rpysa.

5. [IpoBepka HE3aBUCHMOCTH MepHoJa KoJeOaHWW Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipysa.

6. OnpIThl, JAEMOHCTPUPYIOIIUE 33aBHCHUMOCTh TE€pUOAa KOJIEOAHHH MPYKUHHOTO
MasTHUKA OT MacChl TPy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Paznes 10. Di1ieKTpOMAarHuTHOE 10JIe M JIEKTPOMATHUTHbIE BOJIHbI.
ONEKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHbEIE BOJIHBI. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHKe 2JIEKTPOMAarHUTHBIX BOJIH J1JIsl COTOBOM CBSI3H.
OnexkTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBbIe cBOlicTBa CBETA.
Jlabopamopuvie padomol u onvimel.
1. N3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TeseoHa.
Pasznea 11. CBeToBLI€e IBJICHHUS.
JlyueBas mopens cBeta. Mcrounuku cBera. [IpsiMonuHeliHOE pacnpoCTpaHEHUE CBETA.
3armenusa Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpake€HUs CBETA.
[Ipenomnenue cBeta. 3aKkOH MHpeNOMIICHUS cBeTa. [lodHOE BHYTpEHHEE OTpa)K€HUE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xon mydeit B mmH3e. OnTHdeckas cucrema (horoamnmapaTa, MUKPOCKOIIA M TEJIECKOTIA.
I'na3 kak ontuyeckas cucreMa. biM30pyKocTh U JalbHO30PKOCTb.
Pasnoxxenue Oenoro csera B crnekTp. OnbiTel HptoToHa. CliokeHHE CHEKTpaibHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpsimonuHEITHOE pacIpOoCTpaHEHHUE CBETA.
OtpaxeHue cBeTa.
[Tony4yenue n300pa’keHHIA B TNIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTruyeckuit CBETOBO/I.
Xon mydeit B coOuparoniei JInH3e.
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7 Xop Iydei B paccenBaroliei JIMH3E.

8. [Tonmy4yenue n300paXkeHUIA C TOMOIIBIO JTMH3.

9. [TpuHIMI neicTBUS GoToanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Monens rinasa.

11.  Paznoxenue 6€0ro cBeTa B CIICKTP.

12.  Tlomydenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwvie padbomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia MaieHHsl.

2. N3ydeHnue xapakTepuCTHK U300pakeHUs MTpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMJICHUS] CBETOBOTO JIy4a OT YIJla MMaJeHus Ha
IPaHHIIE «BO3TYX—CTEKIIO».

4, [Tonyuenne n300pakeHHI ¢ IMOMOIIBIO COOMPAIOIICH JTUH3HI.

5. Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIECH JTNH3HI.

6. OnbITHI 1O Pa3JIKEHUIO OEJIOro CBETa B CIIEKTP.

7. OnpIThl 1O BOCHPHUATHIO IIBETA MPEAMETOB IPU UX HAOJIIOJEHUU Yepe3 IBETOBbIE
(UITBTPBI.

Pa3nes 12. KBaHnTOBBIE sIBJICHUS.

OmnbiTel Pezepdopna u rmuianerapHass mozaenb aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIIEHHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHOCTh. AJsbda-, Oera- u ramma-uziaydeHus. CTpoeHHE aTOMHOIO sJpa.
Hyknonnas wMopens aromHoro siapa. HM3orombel. PanumoakTuBHble mpeBpaineHus. llepuon
I10JIypacnasa aTOMHBIX sIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiIOBOTO M MAacCOBOIO YHCEN. DHEPrus CBS3U
aTOMHBIX szaep. CBsi3p Maccel M dHepruu. Peakuuu cuHTe3a U aeneHus snep. McTouHUKM 3HEpruu
CounHua u 3BE311.

SAnepnas sHepreruka. JleicTBYs pagOaKTUBHbBIX U3JIy4E€HUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITydeHus U MOTJIOIEHUS.

CrieKTphl pa3anyHbIX T'a30B.

Crnektp Bonopoza.

Habmtonienue TpekoB B kamepe BunbcoHa.

Pabora cuéTurika HOHU3UPYIOLUX U3TYyYEeHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U POAYKTOB.
ﬂaﬁopamopubte padomul u onvimol.

R

1. HabnroneHne CrijioniHpIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

2. HccnenoBanue TpPeKOB: M3MEPEHHME SHEPrUM YacTUIBl 10 TOPMO3HOMY IyTH (11O
¢dotorpadusam).

3. W3mepenue painoakTUBHOTO (poHa.

IHoBTOpPUTE/IBbHO-0000 1110 LM MOYJIb.

[ToBTOpUTENBEHO--0000IIAOIINN MOTYIb TPEAHA3HAYECH ISl CHCTEMaTU3aluid U 0000IeHus
MPEIMETHOTO COJIEpKaHUS U OIbITa JEATEIbHOCTH, IPUOOPETEHHOTO MPU M3YYEHHM BCETO Kypca
¢u3uKy, a TaKkKe AN MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHY MO (U3MKE s
oOyuaromuxcsi, BHIOPABIINX ITOT y4EOHBIN MPEIMET.

[Tpu M3ydeHun DaHHOTO MOAYJS PEANN3YIOTCA U CUCTEMAaTU3UPYIOTCS BUIBI JEATEIBHOCTH,
Ha OCHOBE KOTOpBIX oOecreynBaeTcs JOCTHKEHUE MPEIMETHBIX M METalpeIMETHBIX MIaHUPYEMbIX
pe3yabTaToB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAayYHash TPaMOTHOCTb: OCBOCHHME HayYHBIX
METOJIOB HCCJIEOBaHUS SBJICHUM MPUPOABI M TEXHHUKH, OBJIAJIEHUE YMEHUSIMU OOBICHSITDH
¢du3nyeckue sIBICHUS, TPUMEHsS MOJIyYCHHbIE 3HAHUS, pelaTh 3aJaud, B TOM YHCIIE KaYeCTBEHHBIE
U KCIEPUMEHTAJIbHBIE.

[IpuHIUMIINATBHO AEATEIBHOCTHBIN XapaKkTep JaHHOTO pas3zelia pealnu3yeTcs 3a CY4ET TOro, 4To
o0yyaromuecs: BHIIOIHSIOT 3aJaHHsl, B KOTOPbIX UM IIPEUIaraercs:

Ha OCHOBE IOJIYYE€HHBIX 3HAHUHM pAclo3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHUE SBICHUS B
OKpY>Kalolle NpupoJie ¥ MOBCEAHEBHOM JKU3HH;
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HCIIOJIB30BaTh HAy4YHbIC METOJbI HCCICIOBAaHHA (bHSI/I‘IeCKI/IX ?IBJ'IGHPIﬁ, B TOM 4YHCIIC AJA
MMPOBCPKU TUIIOTE3 U MOJTYUCHUS TCOPCTUUCCKUX BBIBOOOB;

00BACHATH HAay4YHBIC OCHOBEIL HanoOosee BaXKHBIX I[OCTI/I}KCHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,
HalmpuMmep, IMPAKTUYCCKOro HCIOJb30BAHUA PA3JIMYHBIX HCTOYHUKOB SHCPIrUHM HA OCHOBC 3daKOHA
IMpEBpalICHUA U COXpaHCHHU BCEX U3BCCTHBIX BUJ0OB OHCPTHUHU.
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MJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOT'PAMMBI [10 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
N3yuenne pU3MKKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANPABICHO HA JOCTHKEHHE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IIPCAMCTHBIX 06paSOBaTeJIbHBIX PE3yJIbTATOB.
B pesymbrare wu3ydeHus GU3MKM Ha YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHUs Yy
obyuaromierocst Oyayt c¢(hOpMUPOBaHbI CIIEAYIOIINE TUIHOCTHBIC PE3YJIbTATHI B YACTH:

. 1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

. - TpOSBICHHE HHTEpeca K MCTOPUUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
¢bu3nyeckoil Hayku;

o - IEHHOCTHOE OTHOLIEHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX--(DU3UKOB,;

. 2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

o - TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJICHHMH OOIECTBEHHO 3HAYMMBIX WU
TUYECKUX IPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHXKEHUH (PU3HKHY;

o - OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

o 3) 3cTeTH4eCcKOro BOCIMTAHMUSA:

o - BOCIPHUATHE SCTETHYECKMX KauecTB (U3MyYecKol Hayku: €€ TrapMOHUYHOIO
IIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

o 4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

o - OCO3HaHHME IIEHHOCTU (PU3MUECKOW HAyKH KaK MOILHOTO HMHCTPYMEHTa IO3HAHUs
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BaXKHEMIIIEW COCTABIAIOIEH KYJIbTYPbI;

o - pa3BUTHME HAay4yHOM JIOOO3HATENBHOCTH, MHTEpPEca K  MCCIIEI0BATEIbCKON
NeSITENIbHOCTH;

o 5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

o - OCO3HaHME LIEHHOCTH 0e30MacHOro 00pasa *KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM

MHpE, BaXKHOCTU IPaBUJI OE30MaCHOTO MOBEAEHUS HAa TPAHCIIOPTE, HA IOPOTax, C AIEKTPUUECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAILIHUX YCIOBHUSX;

. - c(OpMUPOBAHHOCTh HaBbIKA pe(IeKCUU, MPU3HAHHE CBOETrO IpaBa Ha OLIMOKY U
TAKOro0 e MpaBa y Ipyroro 4eiloBeKa;

o 6) TpyaoBOro BocnuTaHus:

o - QAKTUBHOE Yy4yacTHE B pEUIeHHWM NPAaKTHUECKUX 3anad (B paMKax CeMbH,

o0pa30BaTeNbHON OpraHu3aluu, ropojaa, Kpas) TEXHOJOTHYECKOW M COLMAIbHON HaIpaBIEHHOCTH,
TpeOyIONINX B TOM YHUCIe U GU3NUYECKUX 3HAHMIA,

° - UHTEpEC K NMPAKTUYECKOMY M3yUeHUIO0 Ipodeccui, CBI3aHHBIX C PU3UKOM;
. 7) 3K0JI0OrM4€eCKOr0 BOCIIMTAHMS:
. - OpUEHTalusl Ha MpUMEHEHHE (U3NYECKUX 3HAHMM Ui pelleHHus 3aaad B 00JacTu

OKpYJKalomel Cpejpl, MJIAaHUPOBAHUS TOCTYNKOB W OIEHKM HMX BO3MOXKHBIX TOCIEACTBUN ISt
OKpY>KaloIllel Cpeabl;

o - OCO3HaHME II00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIEM U IMyTeH UX peleHMs;
. 8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOH Cpelbl:
o - MOTpPeOHOCTh BO B3aUMOJEWCTBUU MPHU BBINOJHEHUU HCCIEAOBAHUNA M IPOEKTOB

(bu3nyecKoil HanpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSIM JPYTHX;

[ ] - IIOBBINICHUC ypOBH?I CBOGﬁ KOMIICTCHTHOCTHU qepes HpaKTI/I‘-IeCKYIO ACATCIIbHOCTD,

° - TOTpeOHOCTH B ()OPMUPOBAHUH HOBBIX 3HAHUU, B TOM YHcIe GOpMYIHUpPOBAThH HUJIEH,
MTOHSTHSI, TUIIOTE3bI O (PU3MUYECKUX 0OBEKTAX U SIBICHUSX;

. - oco3HaHuE ACPUIIUTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00JacTh
buzuKy;

° - IJTAHUPOBAHUE CBOCTO PA3BUTHUS B IPHUOOPETECHUHM HOBBIX (DU3MUCCKHUX 3HAHUIA;
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o - CTpeMJICHHE aHaJIM3UpPOBaTh U BBIABIATH B3aUMOCBS3M MPUPOJBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

o - OLIGHKAa CBOMX JICHCTBUH C y4ETOM BIHMSHHUS Ha OKPYXAIOUIYIO CPEIy, BO3MOMHBIX
rJ100abHBIX TOCTIEACTBUM.

METANPEAMETHBLIE PE3YJIbTATHBI

B pesynbraTe 0cBOCHHUS MPOrpamMMbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus
y oOyuatomierocsi OyayT cdhoOpMUPOBaHBI MeTampelMeTHbIe Ppe3yJbTaThl, BKJIIOYAIOIINE
MO03HABaTENbHbIEC YHUBEPCATIbHBIC YUeOHbIE ACHCTBUSI, KOMMYHUKATUBHbBIEC YHUBEPCAIbHbIE YUeOHbIC
NCHCTBYS, PETYJIATUBHBIE YHUBEPCAILHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

o BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU O0OBEKTOB (SIBJICHHH);

o yCTaHaBJIMBaTh CYIECTBEHHbII NPU3HAK KIacCUPUKALIMH, OCHOBAHHUS /Ui 0000IIEHUS
U CpaBHEHUS;

o BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUUSl B pacCMaTpUBaeMbIX (hakTax, JaHHBIX U
HAOJIOACHUAX, OTHOCAIINXCS K (PU3HUUECKUM SIBIICHHSIM;

o BBISIBJIATh IIPUYMHHO--CJIEZICTBEHHBIC CBS3U NPH M3Yy4eHUU (DU3MUYECKUX SIBJICHUN U
IIPOLIECCOB, J€JaTh BHIBOJBI C HCIOJIb30BAHUEM JI€AYKTUBHBIX M HMHIAYKTHBHBIX YMO3aKJIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NYECKUX BEJINYMH;

o CaMOCTOSITENILHO ~ BBIOMpATh Croco® pemeHus y4eOHOW (u3uyeckod 3amauu
(cpaBHEHHE HECKOJbKMX BapMaHTOB pelleHHs, BbIOOp HauOojee TMOAXOJAIEro ¢ Y4ETOM
CaMOCTOSITENTbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbckme 1eiCTBUSA:

o UCII0JIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUII HHCTPYMEHT IO3HAHNUS;

o IIPOBOAUTH IO CAaMOCTOSITEJIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIN
¢bu3nvecKkuil HIKCIEPUMEHT, HEOOIbIIOE UCCIIeI0BaHNE (PU3NYECKOTO SIBICHUS;

o OLIEHUBAaTh Ha NMPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIHIO, MOJIYYCHHYIO B XOJI€
HCCIIEIOBaHMS MU SKCIIEPUMEHTA;

o CaMOCTOSITENIbHO ~ (popMynupoBaTh OOOOIIEHMS ¥  BBIBOABI IO  pe3yibTaTaM
MIPOBEIEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEIOBAHMS;

o IIPOrHO3UPOBATh BO3MOXKHOE JlalIbHENIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKKE
BBIIBUTATh MPEINONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

o MPUMEHSTh pa3IMYHble METO/bl, UHCTPYMEHThI U 3alpochl MpU MOHMCKE U OTOOpe
MH(OPMAIIUY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOoM (pu3ndecKoi 3a1a4u;

o aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PASITUYHBIX
BUJIOB U (POPM IPECTABICHHUS;

. CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (opMy mpeacTaBieHuss HWHGOpMaLUU U
WLTIOCTPUPOBATh peIIaeMble 3a/1aul HECIOKHBIMU CXEMaMH, JuarpaMMaMH, UHOW rpadukoi u ux
KOMOWHAIMSIMH.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

o B Xo0/e OOCYXJeHHs Y4eOHOro Marepuana, pe3yabTaToB Ja0OpaTOpHBIX paboT u
IIPOEKTOB 3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYXk/1aeMON TEMbI U BBICKA3bIBaTh MJICH, HAllCJICHHbIE
Ha pellleHHe 3a1a4u U MoAJepkKaHue OJIaroKenaTeIbHOCTH OOIEH S,
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. COMOCTABIIATh CBOM CYXKJEHHUS C CYXICHHSIMH JPYTUX YYAaCTHUKOB JIMAJIOra,
OoOHapyXUBaTh pa3IU4Me U CXOACTBO MO3UIIMIA;

. BBIPAXXATh CBOIO TOUKY 3PE€HHUSI B YCTHBIX U IMCbMEHHBIX TEKCTAX;

. myOJIMYHO  TPEACTABIATH  PE3yJAbTAThl  BBIMOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(3KCTIepuMeHTa, UCCIIeIOBaHUS, IPOEKTA);

. MOHUMATh W UCIOJH30BaTh MPEUMYIIECTBA KOMaHIAHON M MHIUBUIYaIbHOU pabOTHI
IIPU PEIICHUN KOHKPETHON (U3NYECKOM MPOOIEMBbIL;

. IIPUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh ACHCTBUSA IO €€
JNOCTUKEHHUIO: PACIIPENETATh POIH, OOCYXIaTh MPOLECChl W pe3yabTaThl COBMECTHON pPalOTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIONIEH;

. BBITIOJIHATH CBOIO 4acTh pabOThl, JOCTHras KadyeCTBEHHOI'O pe3yibTaTra IO CBOEMY
HaIlpaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C APYTMMH YJICHAMU KOMAH/IbI;

o OIICHMBAaTh KAa4eCTBO CBOETO BKJaJa B OOMMH TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(hOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMMOJICHCTBUSL.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranmszaums:

. BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMUX AJIsl PelICHUs
(bu3nuecKrX 3HAHUI,

. OPUEHTUPOBATHCS B PA3NMUYHBIX MOAXOJaX MPUHATHS pPELICHUH (MHIUBUAYAIbHOE,
MIPUHSITHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI TPYIIIOif);

. CaMOCTOSITENIFHO COCTaBIISATh ANTOPUTM pelieHus (U3MUECKON 3aladyd WM TUIaHa
HCCTIEOBAHUS C YYETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
IIpeAJIaracMble BapUaHThl PEIICHU;

. JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

o AaBaTb aJICKBATHYIO OLICHKY CUTYyalluu U MpCjiaraTh jiaH ee U3MCHCHUA,

o OOBSICHATh TPHUYUHBI JOCTH)KEHUS (HEIOCTHKEHHUs) pe3ylbTaTOB JAEATeNIbHOCTH,

JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

o BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM UHUCIIE B XOJI BBIIIOJHEHUS (PU3NUECKOTO
UCCIIEIOBaHMUsl WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBLCTB, M3MEHUBLIMXCS CHUTYalluH,
YCTaHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

o CTaBUTb c€0sl HA MECTO APYrOro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCHM HAa HAyYHYIO
TE€MY, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

o MpU3HaBaTh CBOE MpPaBO HA OMIMOKY MNpH pelIeHWH (QU3NYECKUX 3aqady WIH B

YTBEP)KICHUAX Ha HAYYHbIE TEMBI M TAaKOE e MPaBO JAPYroro.
NPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 kJjacce IpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

o UCIIONIb30BaTh TMOHATHA: (U3MUECKHEe M XUMHUYECKHE SBJIEHUS, HAOII0JCHHE,
SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IUHUIIBI (U3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUS BellecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOe), MEXaHUYECKOe JBI)KEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHEWHOE), TPACeKTOPHs, paBHOACHUCTBYIOMIas cuiia, nedopmanus (ymnpyras,
MJIACTUYECKas ), HEBECOMOCTH, COOOIIAIOIINECS COCY/IbI;

. paznuyats siBneHus (auddysus, TerIoBoe ABMKEHUE YacTUI] BEIIECTBA, PABHOMEPHOE
JBM)KEHUE, HEPAaBHOMEPHOE JIBUKEHUE, NHEPLUs, B3aUMOJIEHCTBUE TeJl, pABHOBECUE TBEPBIX TEN C
3aKpeIUIEHHOM OChIO BpAllleHUs, NepeAaya AaBiICHHUsS TBEPABIMM TEIaMH, XHUJIKOCTSIMU U Tra3ami,

14



aTMoc(epHOe JaBJeHUE, IIaBaHUE Tell, MPEBpAILECHUS MEXaHWYECKOH SHEPrHH) MO OMUCAHUIO MX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

. pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUYECKHX SBJICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4Hcle (U3UYECKUE SBICHUS B HPUPOZE: MPUMEPH ABIKEHHS C Pa3IMYHBIMH CKOPOCTSIMH B
KHMBOM U HEXXMUBOM NpuUpoe, JeHCTBUE CHIIbl TPEHUS B IIPUPOJE U TEXHUKE, BIMSHUE aTMOC(HEPHOro
JIaBJICHUs] Ha >KMBOM OpraHusM, IUIaBaHuE pbIO, pplyard B TeJ€ YeJloBeKa, IIPU ITOM IEPEeBOIUTH
NPAaKTUYECKYIO 3a/ady B y4eOHYIO, BBIACHSATH CYHIECTBEHHBIE CBOMCTBA (MPHU3HAKH) (U3MUECKUX
SIBJIICHHI;

J OIMCHIBATh U3YUYCHHBIC CBOMCTBA TE M (PU3MUECKHUE SIBICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTb, CPEIHSS CKOPOCTb, CHIIA
YIPYrocTH, CUJIa TSDKECTH, BEC Teja, CUila TPeHMs, JaBieHue (TBEPAOro Teia, >KUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHUJIAa, MeEXaHU4eckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(QPHUIHUEHT MOJIE3HOT0 ACWCTBUS MEXAaHW3MOB, KMHETHYECKash M MOTEHIMAbHAsl SHEpPIus), MpH
ONHMCAaHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUN CMBICT MCIIONb3YEMbIX BEJIUYHMH, UX 0003HAYEHUS U
eUHUIBl (U3NYECKUX BEJIMYMH, HAXOJUTHh (HOPMYJIbl, CBSI3bIBAIOIIME JIAHHYIO (DU3HYECKYIO
BEIMYMHY C JPYTUMH BEJIUMYMHAMM, CTPOUTh Tpa(UKH H3Y4YEHHBIX 3aBHCHMOCTEH (PHU3MUECKUX
BEJIMYNH;

. XapaKTepu3oBaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS M IPOLECCHI, HCIIONIb3YS
IpaBWiIa CIOXKEHUS cuil (BIOJIb OAHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs pbluara (0JIOKA), «30JI0TO€ TPABUIIO» MEXAHHMKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEepruM, Mpu 3TOM JaBaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA M 3aIlUCBIBATh €rO
MaTEMaTHYECKOE BBIPA)KECHHUE;

. OOBSICHATh (PU3MUECKUE SBJICHUS, MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIIATh IPUYUHHO--CIIEICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHME M3 1—2 JIOTMYECKUX IIaroB C Omopod Ha 1—2 H3y4yeHHBIX CBOMCTBa
(bu3nUecKux sIBICHUH, GU3NUECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH;

. pemate pacu€THble 3amaud B 1—2 JeHCTBUS, MCNONb3ysd 3aKOHBI U (OPMYIIBI,
CBsI3bIBaOIIME (pU3MUECKUE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJOBHS 3aJlaud 3allMChIBaTh KpaTKoe
yCJIOBHE, MOACTaBIATh (pU3MUYECKHe BETUMYUMHBI B (HOPMYJbl W HPOBOJUTH pacuéThl, HAXOAUTh
CIPaBOYHbIE JIaHHbIE, HEOOXOIUMBIE AJIsl PELIEHUs 3a7ay, OLEHUBATh PEATUCTUYHOCTD MOJy4YEeHHOU
(hbU3UYECKON BETMYHUHBI,

. pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh IPU TOMOIIM (PUINUECKUX
METOJIOB, B OIHMCAaHWW WCCJICJOBAHHS BBIICIATh IMPOBEPSEMOE TPEANOJIOKEHUE (TUIOTE3Y),
pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIH pe3yibTaT, HAXOAUTh OLIMOKU B XOJI€ OMbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

. MIPOBOJIUTH OMBITHI 110 HAOMIOACHUIO (PU3NUECKUX SBICHUNA WM (PU3MUECKUX CBOUCTB
TeN: (OpMYIHPOBATh MPOBEpSEMBbIE IMPEANONOXKEHHsI, COOMpPaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO
000pyI0BaHUs, 3aIIUCHIBATH X0/ OMBITa U (POPMYJIUPOBATH BHIBOJIBI;

. BBINOJIHATE MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbI U
TEMIIEpPAaTypbl C HCIOJb30BAHUEM AaHAJOrOBBIX M LU(GPOBBIX NPUOOPOB, 3aMUCHIBATH MOKAa3aHUS
mpuOOPOB ¢ YIETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

. MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTU OJHOW (PU3MYECKOW BEIMYUHBI OT IPYroi ¢
HCIIOJIb30BAaHUEM MPSMBIX M3MEPEHHH (3aBUCUMOCTU IYTH PAaBHOMEPHO [JBIXKYHIETOCS Telaa OT
BPEMEHHU JIBUKECHHUS Tella, CHJIbI TPEHHUS CKOJbXKEHHs OT Beca Tesa, KauecTBa 00paboTKH
IIOBEPXHOCTEH TeI W HE3aBHUCHMOCTH CHWJIbI TPEHHUS OT IUIONIAJA COINPUKOCHOBEHUS TEN, CHIIBI
YIPYTroCTH OT YAJIMHEHUS MPY>KUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Tea U
OT IUIOTHOCTH >XMIKOCTH, €€ HEe3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT INIyOMHBI, Ha KOTOPYIO
MOTPY)KEHO TEJO, YCIOBHUI IIaBaHUs TeJ, YCIOBUN PaBHOBECHs phlyara M OJIOKOB), y4acTBOBAThH B

15



IUTAHUPOBAHUM Y4€OHOTO HCCIIEOBAaHUS, COOMpATh YCTAHOBKY M BBIMOJHATH M3MEPEHHUS, CIEIys
NPEUIOKEHHOMY IIJIaHy, (PUKCHUPOBATh PE3Y/IbTaThl MOJYYSCHHON 3aBUCUMOCTH (PU3NYECKUX BETHUUH
B BUJIE€ IIPEUIOKEHHBIX TaOJIMIl U Tpa(UKOB, A€1aTh BBIBOABI I10 pe3ybTaTaM HCCIIEI0BAHUS;

. MPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs (U3NYECKUX BEIHYMH (IUIOTHOCTH BEIIECTBA
KHUJKOCTU U TBEPIOTO TeJla, CHJIa TPEHUs CKOJIBKCHHMS, JaBJICHUE BO3/1yXa, BBITAJIKUBAIOIIAsA CHJIA,
JEeUCTBYIOIIAs Ha NOrPYXEHHOE B JKUAKOCTh TeNO, KOI(M(UIMEHT MOJE3HOro JEHCTBUSA MPOCTHIX
MEXaHU3MOB), CJIenys MPEUIOKEHHOW WHCTPYKIUH: TPU BBIIOJHEHUH H3MEPEHH COOHpaTh
JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U BBIYUCIIATH 3HAYCHUE NCKOMOM BEJIMYHHBIL;

o COONIO/IaTh TpaBWia TEXHUKM OE30MACHOCTH TMpH padoTre ¢ J1abopaTOpPHBIM
00opynOBaHUEM;
. yKa3bpIBaTh TNPHUHIMIIEI JCUCTBUS TNPHUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,

TEPMOMETP, TUHAMOMETP, COOOIIAIOIIIECS COCYIbI, 0apOMETp, phlyar, MOJABMKHBIN M HETIOABHKHBII
010K, HAKJIOHHAS MJIOCKOCTD;

° XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS W3YYCHHBIX NPHOOPOB U TEXHHUYCCKHX
YCTPOMCTB C OMOPOM Ha WX OMUCAHUS (B TOM YHUCIE: MOAIIMIHUKU, YCTPONCTBO BOAOIPOBOJA,
TUAPABIMYECKHUI TIPECC, MAHOMETP, BEICOTOMED, MOPIITHEBOM HACOC, apEOMETP), UCTIOJb3Yys 3HAHUS O
CBOMCTBAaX (PM3MUYECKUX SIBJICHUN U HEOOXOAMMBIE (PU3NUIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

° MPUBOJIUTL TPHUMEPHl (HAXOAWUTh HH(OPMAMIO O TpUMEpax) MPAKTHICCKOTO
WCIIOIb30BaHUs (PM3MUECKUX 3HAHWUW B MOBCEIHEBHOM >KM3HU JUIsi oOecrieueHus 0€30MacHOCTH TIPH
oOpatieHuu ¢ mpruOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 3JJ0POBBS U COOIOICHHUS
HOPM 3KOJIOTHYECKOTr0 MOBEICHHS B OKPYXKAIOLLEH CpeJe;

° OCYIIECTBISATH OTOOP HCTOYHUKOB HMH(oOpMmanuu B VHTepHETE B COOTBETCTBHM C
3a/IaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW U MYTEM CPAaBHEHUS Pa3IuUHbIX
HMCTOYHUKOB BBIJCIATh WH(MOpPMAIMIO, KOTOpas SBJISETCS MNPOTUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOI;

° WCIIONBh30BaTh TMPU  BBIMOJHEHWHW  YYEOHBIX  3aJlaHUM  HAyYHO--TIOMYJISIPHYIO
TuTepaTypy GU3MUECKOTO COAEp KaHUs, CIIPAaBOUHbIE MaTepuabl, pecypchl ceTu IHTepHeT, BIaaeTh
npuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, peoOpazoBaHus MHPOPMAIIUU U3 OJHOM 3HAKOBOW CHCTEMBI
B JIpYT'y10;

° CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIeHHsI Ha OCHOBE 2—3
HMCTOYHUKOB HMH(pOpManuu (U3HYECKOTO COACPKAHUSA, B TOM YHCIIE MyOJIMYHO JeJaTh KpaTKue
COOONIIEHUS O pe3yibTaTax IMPOEKTOB WM Y4YeOHBIX WCCIEIOBAHUN, TpPU OSTOM TPaMOTHO
UCIONIb30BaTh M3YYCHHBIH MOHATHHHBINA ammapaT Kypca (U3MKH, COMPOBOXKAATH BBICTYIUIICHHE
MPE3EHTALMEN;

° MIPY BBITIOTHEHUH YYE€OHBIX MPOEKTOB U UCCIIEOBAHUN paclpeNesiTh 00sS3aHHOCTH B
TPYIE B COOTBETCTBUU C IMOCTABJIEHHBIMU 33Jla4aMM, CIEOUTh 3a BBINOJHEHUEM IUIaHA JEUCTBUU,
aJeKBaTHO  OIEHWBAaTh COOCTBEHHBIM BKJAJ B  JIEATEILHOCTh  TPYIIBI, BBICTpPAWBaTh
KOMMYHUKATUBHOE B3aMMOJECHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOyudeHuss B 8 KJjacce mpeaMeTHBbIE pe3ylbTaThl Ha 0a30BOM ypOBHE IOJKHBI
OoTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

° HCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUITMUECKUE U aMOp(HBIC Tela, HACHIIIEHHBI U
HEHACBIIIEHHBIN Nap, BJIaXHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSS SHEPTHS, TEIJIOBOM JBUTATEIb,
AJIEMEHTAPHBIM JJICKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE T0JIe, MPOBOJAHUKH M JTUAJIEKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

° paznuuaTh SBJICHHS (TEIUIOBOE PAaCIIMPEHHE M C)KaTHe, Terulonepeaada, TerIOBOe
paBHOBECHE, CMAYMBAHUE, KANWUISIPDHBIE SBJICHUS, WCIAPEHUE, KOHACHCALMs, IUIaBJICHHUE,

KpucTtayu3anus (OTBEpleBaHUE), KHUIIEHUE, TeIulonepenaya (TersIonpoBOJHOCTb, KOHBEKIIHS,
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U3JIy4EHUE), DIIEKTpU3alMs TeJ, B3aUMOJECHCTBUE 3aps/iOB, JEHCTBUS DIIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, JAEHCTBHE MAarHUTHOIO IOJII HAa MPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHasl MHAYKIIHS) [0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

J pacrno3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOLIEM MHpE, B
TOM yHciie (U3HMUecKUe SIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSIKEHHUE U KallWJUIAPHbIC SBJICHUS B
NpUpOJIe, KPUCTAJUIBI B MpHUpone, u3nydeHue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe POCHI, TyMaHa, MHEs, CHEra, 3JEKTPUYECKUE SBJICHUS B aTMoc(epe, AJIEKTPHYECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE IOJie 3eMIid, Apeiid MOII0COB, POJIb MATHUTHOTO MOJIS IJIS JKU3HU
Ha 3emiie, MOJIIPHOE CHUSHUE, MPH ITOM IEPEBOJIUTH MPAKTUUECKYIO 33/a4y B Y4eOHYIO, BBIICIATh
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHN) (PU3NICCKUX SBIICHUIA;

J OIMCHIBATh U3YUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSSI SHEprus, KOJIMYECTBO TEIUIOTHI, yJElbHas TEIUIOEMKOCTb
BELIECTBA, YJeJIbHAs TEIJIOTa IUIaBJIECHUA, yeIbHAs TEIIOTa NapooO0pa3oBaHus, ylieabHas TEIUIOTa
CrOpaHus TOIUIMBA, KOA(M(UIMEHT TMOJEe3HOr0 MACWCTBHUA TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAsS
BIQKHOCTh  BO3[yXa, OJJIGKTPUYECKUI 3apsija, cujla TOoKa, »DIEKTPHUYECKOe HampsbKeHue,
CONPOTHBIIEHUE NPOBOJIHMKA, YAEIbHOE COINpPOTHUBIEHUE BEIIECTBA, paboTa U MOIIHOCTbH
ANEKTPUYECKOT0 TOKA), PU OMMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCIIOIb3YEMbIX
BEJIMYMH, OOO3HAYEHUS W EOUHUIBI (PU3NYECKUX BEJIWYUH, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIIME
JaHHYI0 (HU3UYECKYI0 BEIMYUHY C JIPYTUMH BEIMYMHAMU, CTPOUTH TpadUKH H3yYECHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

. XapaKTepu30BaTh CBOWCTBA Tell, (U3MYECKUE SBJICHHS M MPOLECCHl, HUCHOIB3YS
OCHOBHBIE IIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUM CTPOEHUS BEILECTBA, IPUHIIMII
CYTEpIIO3UIINKM TIOJIEH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsijaa, 3akoH Oma s
ydacTka 1enu, 3akoH /[xoyns—JIeHna, 3aKkOH COXpaHEHUs DHEPIHM, IIPU 3TOM JaBaTh CIOBECHYIO
(hOpMyIHMPOBKY 3aKOHA U 3alKCHIBATh €70 MaTEMaTHYECKOE BHIPAKCHHE;

o OOBSICHATh (U3NYECKHUE TPOLECChl M CBOWCTBA TN, B TOM YUCIE€ U B KOHTEKCTE
CUTyallull MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IMPUUYUHHO-CIEJACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKUX 1IAroB ¢ OMOPON Ha 1—2 M3y4eHHBIX CBOMCTBA (U3HYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

J pemarh pacu€THble 3amadud B 2—3 JCUCTBHS, HWCHOJIB3ysd 3aKOHBI M (HOPMYIIBI,
CBSI3bIBAIOIME (PU3UYECKUE BEIMYMHBI: HA OCHOBE aHAllM3a YCIOBHUS 3aJadyd 3alHChIBATh KPaTKOe
yCIIOBUE, BBISBIATH HENOCTATOK MAHHBIX JJIsl PEIICHUs 3a/ladd, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HeoOXoIuMble Uil €€ pellleHus, MPOBOAUTh pPacd€Tbl U CpPAaBHUBATH IOJYYEHHOE 3HAYEHHUE
(bU3UIECKOI BETMYMHBI C M3BECTHBIMU JTAHHBIMU;

J pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXHO pPEIIUTh MPH TOMOIIM (PUIUUECKUX
METO/JIOB, UCTOJIb3YsI ONKUCAHNE UCCIIEIOBAHMS, BBIIEISTH MPOBEPSIEMOE MPEII0JI0KEHNE, OIIEHUBATh
MPaBUIILHOCTh NOPSAJIKA MPOBECHUS UCCIEI0BaHUs, A€JIaTh BHIBOJIBI,

. MIPOBOAUTH OMBITHI [0 HAONIOIEHUIO (DU3HUECKUX SIBJICHUN WM (PU3HUECKUX CBOWCTB
Ten (KanmwUIsipHbIE SIBIICHUS, 3aBHCHUMOCTH MaBJICHHS BO3JyXa OT €ro o0bEéMa, TeMIlepaTyphl,
CKOpPOCTH IIpolLlecca OCTBIBAHHMS U HarpeBaHMs MPU U3IYyYEHUM OT LBETAa M3JIydarouei
(moromaroneit) MOBEpXHOCTHU, CKOPOCTh UCMIAPEHUSI BOABI OT TEMIEpaTyphl KHUAKOCTU U IJIOIIAAN
€€ MOBEPXHOCTH, DJICKTpU3AlUs TEI M B3aMMOJCHCTBHE AJEKTPUUYECKHUX 3apsiiOB, B3aMMOJICHCTBHE
MOCTOSIHHBIX MAarHuTOB, BU3YyaJIW3allMsl MArHUTHBIX TIOJIEM TOCTOSIHHBIX MArHUTOB, JE€UCTBUSA
MarHUTHOTO TOJI Ha MPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JEKTPOABUTATENS
MIOCTOSIHHOTO TOKa): (OpMYyJIHMpOBAaTh MpPOBEpsieMble TMPEANOI0KEHHUS, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, OIMUCHIBATH X0/ OMbITA M (OPMYIUPOBATH BHIBOIBI;
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o BBINOJIHATE MPSIMbIE U3MEPEHUs TEMIEpaTypbl, OTHOCUTEIBLHON BIAQXKHOCTH BO3/1YyXa,
CHJIBl TOKA, HANpPSDKEHUS C MCIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB M JATUUKOB (PU3MUECKUX
BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH ¢ yUETOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH;

o IIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT APYroM ¢
UCTIOJIB30BAHUEM TPSMBIX M3MEPEHUN (3aBUCHMOCTH CONPOTUBIICHUS MPOBOJHHKA OT €r0 JUIMHBI,
TUTOIIAM TIONEPEYHOr0 CEYCHUS U YAETHHOIO CONPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYILEro 4epe3 MPOBOAHMK, OT HAIPSKEHUs Ha MPOBOJHHKE, UCCIEA0BAaHUE MTOCIEI0BATEIBHOIO U
[apajyIeIbHOTO0 COEIMHEHUH MPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBaHHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATE M3MEPEHHs, CIEAYs NPEAJIOKCHHOMY IUIaHy, (UKCHUPOBATh PE3YNIbTAaThl MOIYYEHHOU
3aBHCUMOCTH B BUJIE TaOIUI] U TpaKOB, AETATh BEIBOBI IO PE3YJIbTaTaM HUCCIICAOBAHMS;

J MIPOBOJIUTh KOCBEHHBIE M3MEpEHHUs (pU3MuUecKuX BeIMYUH (yAeibHAs TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHUE POBOJHIKA, pab0Ta M MOIIHOCTD AJIEKTPHUECKOTO TOKA): IUIAHUPOBATh
U3MEpEeHus, coOUpaTh SKCHEPUMEHTAIbHYI0 YCTAHOBKY, CJIEIys MpeUIOKEHHOW HHCTPYKLUH, U
BBIUUCIIATh 3HAUEHHE BETUUUHBI;

J coOyogaTh TNpaBuia TEXHUKM Oe30macHOCTH Mpu  pabore ¢ JabopaTOPHBIM
o0opynoBaHUEM;

J XapaKTepu30BaTh MPUHLMIBI JIEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOHCTB C ONOPOH Ha WX ONUCAaHHWA (B TOM YHCJE: CHCTEMa OTOIJICHHS TOMOB, THTPOMETP,
mapoBasi ~ TypOuHa, amIepmerp, BOJIBTMETD, CUETUMK  DJIEKTPUUYECCKON SHEPTHUH,
3JIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTeIbHbIE AIEKTPOIPUOOPH! (IPUMEPHI), FIIEKTPUUECKHUE
IPEJOXPAaHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb MOCTOSHHOIO TOKA), MCIONb3YysS 3HAHUA O
CBOWCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMBIe (pr3HUecKre 3aKOHOMEPHOCTH;

J pacrio3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEpUTENIbHbIE HNPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETP, TUTPOMETP,
JBUTATENIb BHYTPEHHETO CrOpaHWs, DJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI SJIEKTPHUYECKUX
Herne ¢ MOCIeNOBaTENbHBIM U NapajlyIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, DPa3jinyas YCIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

J IPUBOANTH MpPUMEpPHl (HAXOAUTh HHGPOPMALMIO O TpUMEpPax) MPAKTHYECKOTO
WCTOJIB30BaHUsT (PU3NYECKUX 3HAHWN B TIOBCEIHEBHOW JKU3HU NIl 0OecreyeHus: 0€30MacHOCTH MPH
oOpamieHny ¢ MpuOOpaMu M TEXHHUECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3I0POBBS U COOIIOICHUS
HOPM 3KOJIOTHYECKOT'0 TIOBE/ICHUS B OKpYXKarolel cpere;

J OCYIIECTBIISITh TOMCK MH(POpPMAIUU (GU3NIECKOTO cojaepkaHus B VHTepHeTe, Ha
OCHOBE HUMEIOIIMXCA 3HAHUW M MyTEM CpaBHEHUS JONOJIHUTENBHBIX WCTOYHHMKOB BBIJCISAThH
MH(pOpMaIINIO, KOTOpasi ABJISETCS IPOTUBOPEUNBOM UM MOXKET OBITH HETOCTOBEPHOM;

J UCTOJb30BaTh TPU  BHINOJHEHWH  YY4EOHBIX 3aJaHU  HAYYHO--TIOIMYJISPHYIO
IuTeparypy GU3NUYECKOro CoAepkKaHus, CIPAaBOYHbIE MaTEpUalbl, pecypchl ceTh MHTepHeT, Bl1aaeTh
npuéMamMu KOHCTIEKTUPOBAHHSI TEKCTa, MPeoOpa3oBaHus HHPOPMAIIUU U3 OJJHON 3HAKOBOM CHUCTEMBI
B JIpyTy1o;

J CO3/1aBaTh COOCTBEHHBIE IHCHhMEHHBIE M KpaTKUE YCTHbIE cOOoOIeHus, 00001as
WHPOPMAIMIO W3 HECKOIBKUX HCTOYHHKOB (DH3MUYECKOTO CONEp)KaHHs, B TOM YHCIE ITyOJHMYHO
NPEJCTABIATh PE3yIbTAThl MPOSKTHON MM UCCIIEI0BATENBCKOM NeATEIbHOCTH, IPU 3TOM I'PaMOTHO
UCMOJb30BAaTh W3YUEHHBI MOHATHHHBIM ammapaT Kypca (HU3UKH, CONPOBOXKAATH BBHICTYIJICHHE
MpEe3EHTAlNEN;

J IpU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUN (PU3MUYECKUX MPOLECCOB
pacrpenieniaTe 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3aJlauaMH, CIEAUThH 3a
BBINOJIHEHUEM IJIaHa JICHCTBUI M KOPPEKTUPOBATh €0, a/IeKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/1 B
JeSTeIbHOCTh TPYIIIbI, BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE, MPOSBISAS TOTOBHOCTD

paspeniaTh KOHMIUKTHI.
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K xoHmy oOydyeHus B 9 kiacce IpeIMETHBIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

. HCIOJIb30BaTh IIOHATHUSA: CHCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPAaEKTOPHS,
OTHOCUTEIIFHOCTh MEXaHMUYECKOTO MABIDKEHUs, aedopmarus (ympyras, IUTaCTHUECKas), TpeHHe,
LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IEeperpy3k, LEHTP TsXKECTH, aOCOJIIOTHO
TBEPJIOE TENO, LIEHTP TSKECTH TBEPJIOro Teja, paBHOBECHE, MEXaHMUYECKHE KOJICOaHUS U BOJIHBI,
3BYK, HH(Pa3BYK U YIbTPa3BYK, 3JCKTPOMATrHUTHBIC BOJHBI, IIKAJIA 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
ONMM30PYKOCTh M JAIbHO30PKOCTh, CIEKTPHI MCIyCKAHWS M TOTJIOLIeHHd, anb(da-, 6eTa- u raMmma-
W3JIy4EHUs1, U30TOIbI, iZIepHAast SHEPreTUKa;

o pasnuyath sABJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJMHENHOE [BUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJIeHHE TeJl, PABHOMEPHOE JABHKEHHE 110
OKpY’>KHOCTH, B3aUMO/IEHCTBHE TeJl, PEAaKTUBHOE JBMKEHHE, KosleOaTelbHOE IBUKEHUE (3aTyXaroline
U BBIHY)XJCHHBIC KOJICOAHNUs), pe30HAHC, BOJIHOBOE IBIIKEHHE, OTPAKECHUE 3BYKA, IPAMOJIMHEHHOE
pacnpocTpaHEeHHE, OTpPaKEHHWE M INPEJIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpak€HUE CBETa,
pas3iioxeHue Oenoro cBera B CHEKTP M CIOXKEHHE CIIEKTpPaJbHBIX I[BETOB, JHUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJInOAKTUBHOCTb, BOBHUKHOBEHUE JIMHEHYATOr0 CHEKTPa U3JIy4EeHHUs1) IO ONHCAHUI0
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPHUPYIOLINX AJaHHOE (PU3NIECKOE SIBIICHHC;

J pacrio3HaBaTh MPOsIBICHUE U3YyYEHHBIX (PU3NUYECKUX SIBIICHUH B OKpYKarolieM Mupe (B
TOM 4YHcie (PU3MYecKHe SBJICHUS B MPUPOJC: NPWIMBBI U OTIMBBI, JBWKeHUE IiaHeT CoTHEYHOH
CUCTEMbI, PEaKTHUBHOE JBW)KCHHME JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH,
3eMJIETpsICEHUE, CEHCMUYECKHEe BOJIHBI, IlyHaMH, 3X0, LIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOE,
Ouosiornyeckoe JEHCTBHE BHJIUMOIO, YIbTPA(UOIETOBOTO M PEHTTEHOBCKOTO H3JIy4eHH,
€CTECTBEHHBII PaJIMOAKTUBHBIN (DOH, KOCMHUYECKUE Jy4YH, PaJUOAKTUBHOE W3IYYCHHE MPUPOIHBIX
MUHEPAJIOB, EUCTBUE PaJIMOAKTUBHBIX M3JIy4€HUN Ha OpraHU3M YeJIOBEKa), IPU 3TOM NEPEBOAUTH
NPAaKTUYECKYIO 3a/lauy B y4eOHYIO, BBIACIATH CYILIECTBEHHBIE CBOMCTBa (NMPH3HAKH) (U3UUECKUX
SIBIICHUI;

o OIMCHIBATh U3YYCHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, UCIIONB3Ys (PU3NUECKUe
BEJIMYMHBI (CpeHSss U MTHOBEHHAs CKOpPOCTh Tejla MPU HEPaBHOMEPHOM JIBUJKEHUH, YCKOpPEHUE,
IepeMelIeHe, MMyTh, YIJIoBas CKOPOCTh, CUJIa TPEHUS, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE
cBOOO/IHOTO MaJIeHUs], BEC Tela, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHUYECKast paboTa U MOIIHOCTb,
MIOTEHLIMAJIbHAsl JHEPrUs Tela, MOJHATOrO HaJ IOBEPXHOCTBIO 3€MIIM, MOTEHIHMAIBHAS JHEPTHU
C)KaTOM NPYKMHBI, KMHETUYECKasl DHEPIHsl, MOJHAs MEXAHWUYECKas JHEprus, NEpHoi M 4YacToTa
KojeOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEJIOMJIEHUSI CPEJIbl), MPU ONKUCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKUN CMBICT HCIIOJIb3yEMbIX
BEJIMYMH, 0003HAUEHUS U €AMHUIBI (PU3MYECKHX BEIUYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIINE
JaHHYI0O (U3UYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTHh TpadUKU H3YUYEHHBIX
3aBHUCHUMOCTEHN PU3NYECKUX BEITUYNH;

J XapaKTepu30BaTh CBOWCTBA Tell, (pU3HUECcKue SBJICHUS U MPOIECCHl, UCIONb3Ys 3aKOH
COXPAaHEHHUS DHEPIUH, 3aKOH BCEMHUPHOIO TSTOTEHHUS, NPUHIMUN CYNEPHO3ULMHU CHJI, MPUHIIMII
OTHOCHUTENBHOCTH ['anuines, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS! UMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOTO U MACCOBOI'O UMCEI MPH SIIEPHBIX pEaKLUsX,
Py 3TOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alHCBhIBaTh €ro MaTeMaTHYecKoe
BBIpaXCHHUE;

J OOBACHATH (U3NYECKUE NPOLECChl W CBOICTBA Teld, B TOM 4YHCIE U B KOHTEKCTE
CUTyallUll MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABISATH MPUYMHHO--CIICACTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOil Ha 2—3 M3yUYEHHBIX CBOWCTBA (PH3UUECKUX
SABJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
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. pemarh pacuéTHble 3amayu  (ONMHpAMOIIMECs] Ha CHUCTEMy H3 2—3 ypaBHEHHUN),
UCTIONIB3YS 3aKOHBI M (POPMYITBI, CBA3BIBAIONINE (PU3NUECKIE BETMYMHBI: HA OCHOBE aHAIN3A YCIOBHS
3aa4u 3alliuChIBATb KPATKOC YCIOBHUC, BBIABJIATL HCAOCTANOIIUC WA I/I36LITO‘-IHBIC JaHHBIC,
BBIOMpPATh 3aKOHBI U (hOpMyJbl, HEOOXOAMMBIE JJISi PEIICHHs, MPOBOJUTH PAacUEThl M OLICHUBATH
PEATUCTHYHOCTD MOIYYSCHHOTO 3HAUYCHHS (PU3NUECKOI BETMYHMHBL;

J pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pPEIIUTh IPU TOMOIIH (PHU3HUUECKUX
METOJIOB, UCIIOJIB3YS ONMCAHHUE UCCIICIOBAHUS, BBIICIATH IPOBEPSAEMOE MPEIIOI0KEHHE, OLICHUBATD
NPaBWIBHOCTh TOPAJKa MPOBEACHUS HCCIICAOBAHUS, JEJIaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yNIbTaThl HAOIIOICHUI U OIBITOB;

J MPOBOANTH OIBITHI O HAOIIOACHHUIO (PU3UUCCKUX SIBICHUN MM (U3HMYECKUX CBOWCTB
Ten (M3ydeHwe BTOpPOro 3akoHa HbBIOTOHA, 3aKOHA COXPAHEHUS SHEPruH, 3aBHCUMOCTH TEpHOJA
KoJIeOaHUH TPYKHUHHOTO MAasTHUKA OT MAcChl Tpy3a M KECTKOCTH HPYKHUHBI M HE3aBUCHUMOCTH OT
aMIUTUTY/bI MaJIbIX KoJeOaHnuH, MPSIMOJIMHEHHOE PacIpOCTpaHEHNE CBETA, Pas3oKeHue OeIoro ceera
B CIIEKTp, U3YYCHHE CBOMCTB N300pa)KEHUS B IJIOCKOM 3€pKajie U CBOWCTB M300pa)KeHUs IIpeIMeTa B
coOmparomeld  JTMH3e, HAONIOJEHHE CIUIONIHBIX H  JIMHEHYaTBhIX  CIIEKTPOB  HM3IIyYCHHS):
CaMOCTOSITENTFHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO HaboOpa 00OpYAOBaHMS, OMHCHIBATH XOJ
OIIBITA U €TO PE3yIbTAThl, (OPMYITHPOBATH BBIBOJIBL;

o MPOBOJIUTH NPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, Ompeaessisi cpenHee
3HAUYEHHE H3MEpseMOil BeIM4YHHBI ((POKYCHOE pacCTOSHHE COOHMpArOIIeH JHH3bI), 00OOCHOBBIBATH
BEIOOD crtoco0a u3MepeHus (M3MEPUTEIIEHOTO PUOopa);

J NPOBOANTH HMCCIIEIOBAaHHE 3aBUCHMOCTEH (M3MYECKUX BEIMYMH C HCIIOJIB30BAHUEM
IpSIMBIX H3MEpPEHUi (3aBUCUMOCTb IYTHM OT BPEMEHM IPU PABHOYCKOPEHHOM JBI)KEHUU 0e€3
HAYaJIbHOW CKOPOCTH, IEepUoJa KOJICOAaHMH MaTeMaTHYeCKOro MAasTHUKAa OT JJIMHBI HUTH,
3aBUCHMOCTH YIJla OTPaK€HHs CBETa OT yIVIa MaJEHHsS W yIJia MPEJIOMJICHUS OT yria TaJeHus):
IUTAaHUPOBaTh HCCIEIOBAaHHUE, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (MKCHPOBATH pE3yJbTATHI
HOqueHHOﬁ 3aBUCHUMOCTH (1)I/ISI/I‘ICCKI/IX BEJINYNH B BUIC Ta6J'II/III n Fpa(l)I/IKOB, J€JIaTb BBIBOJBI IIO
pe3yabpTaTaM HCCIIeIOBAHNUS;

. MPOBOAUTh KOCBEHHBIE H3MEpEHUs (QU3NYECKUX BEIUYHMH (CpefHsisi CKOpOCTh U
YCKOpPEHHE Tella TPU PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOTO TaleHUs, KECTKOCTh
NpPY>KUHBI, KO3(Q(UIMEHT TpeHUs CKOJBKEHMs, MEXaHWYecKas paboTa M MOIIHOCTh, 4acTOTa H
nepuoJi KojaebaHuil MaTeMaTHUECKOro M MPY)KMHHOTO MasTHHUKOB, ONTHYECKas cujla coOmparoliei
JIMH3bI, PaJUOAKTUBHBIA (POH): MIAHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
W BBIIIOJIHATE U3MCPCHUSA, CICAYS Hpe}lHO)KeHHOI;'I HWHCTPYKIWH, BBIYUCIATE 3HAYCHHUC BCIIMYUHBI U
aHAJIM3UPOBAThH MOJyYEHHbIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUH;

J coOnrofaTh MpaBWia TEXHUKH Oe30MmacHOCTH npu pabore ¢ JabopaTopHBIM
00opynOBaHUEM;
° pas3indate OCHOBHBIC TPU3HAKHW H3YUYCHHBIX (1)I/I3I/I'-IGCKI/IX Moneneﬁ: MaTcpurajibHasa

TOYKa, aOCONIOTHO TBEPIOE TENO, TOUYEYHBIH HMCTOYHUK CBETA, JTy4, TOHKAs JUH3a, MJIaHETapHas
MOJIEJIb aTOMa, HYKJIOHHAsI MOJIENIb ATOMHOT'O $]1pa;

. XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYCHHBIX NPUOOPOB U TEXHHUYECKHX
YCTPOMCTB C ONOPOI HAa UX ONMHUCAHUS (B TOM YHCIIE: CIUIOMETP, JATYUKU MOJIOKEHHUS, PACCTOSIHUS U
YCKOpEHUSs, pakeTa, 3X0JIOT, OUKH, EepHUCKOI, (oToanmnapar, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOII,
JI03UMETp, Kamepa BunbcoHa), HCHONB3ys 3HAHUS O CBOWCTBAX (PUINYECKUX SBICHUN W
HE00X0AuMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

J HCIIOIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU U3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB NPU PEUICHUH Y4eOHO--TIPAaKTUYECKUX
3a/la4y, ONTHUYECKHE CXEMbl Ul MOCTPOEHHUS H300pakKeHWH B IUIOCKOM 3€pKajle W coOuparomiei
JIMH3E;
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. MPUBOJAUTL TNPUMEPHl (HAXOAUTh HMHPOPMAINMIO O TMPUMEpax) MPAKTHIECKOTO
UCIOJb30BaHUS (U3NYECKUX 3HAHUN B MOBCEAHEBHOM JKU3HU NI oOecreyeHus: 0€30MacHOCTH MIpU
oOpalieHnu ¢ NpudOpaMu M TEXHHUUECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBBS U COOIIOICHUS
HOPM PKOJIOTMYECKOT'O MOBEJEHHS B OKPY’KAIOLIEHN CPEIE;

J OCYWIECTBIIATh TMOUCK HMHPOpPMAaUUU (PHU3UUECKOro conxepxkanuss B HMHTepHeTe,
CaMOCTOSITENTLHO (OPMYIHPYS MOMCKOBBIM 3alpOC, HAXOIWTh IYTH OMPEACICHHS JOCTOBEPHOCTH
[IOJIy4eHHOM NH(pOpMaIMK HAa OCHOBE UMEIOLIMXCS 3HAHUN U JJOIIOJHUTEIbHBIX UCTOYHUKOB,;

J UCTOJB30BaTh TPH  BBIIOJHEHWH  YYE€OHBIX 33aJaHUN  HAYYHO--TIOMYJISIPHYIO
IUTEpaTypy GU3NYECKOro COACpkKAHUsA, CIPABOUHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BiajgeTh
npuéMamMy KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpazoBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI
B IPYTY1O,

o co3/laBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHbBIE COOOLIEHNs Ha OCHOBE MH(pOpMaLUU
U3 HECKOJIBKMX HCTOYHHMKOB (PH3MUYECKOTO COACpKaHUS, MyOJIWYHO TMPEICTABIATh Pe3yIbTATHI
IIPOEKTHON WJIM UCCIIEJOBATEIbCKON AEATEIbHOCTH, IIPU TOM I'PaMOTHO MCIIOJIB30BaTh U3YYEHHBIN
NOHATUIHBIN anmapar u3ydaeMoro paszena GU3MKU U COMPOBOXKIATh BBICTYIUICHHE IIPpe3eHTaluei ¢
y4€TOM 0COOEHHOCTEN ayIMTOPUU CBEPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHME
7 KJIACC

KosauyecTrBo yacoB DJIeKTPOHHbIE
Ne o/ HaumeHnoBaHue pa3nesnoB u TeM (un¢posbie)
- NMPOrpaMMbI Bcero KP 1P o0pa3oBare/ibHbIE
pecypchbl
Pa3gen 1. ®u3nka u eé poJib B IO3HAHUH OKPYKAIOIIEro MUpPa
bubanorexa [JOK
11 Pu3mka - Hayka o npupoze 2 0 0 https://m.edso00.ru/7f416194
bubanoreka [JOK
1.2 dusnueckre BETHUNHBI 4 0 2 https://m.eds00.ru/7f416194
. Bbubnnorexa [JOK
1.3 EcTecTBeHHOHAYUHBIN METO IO3HAHUS 1 0 0 https://m.eds00.ru/7f416194
Hroro no pazueny 7
Paspea 2. [lepBoHayaibHble CBeIeHHS O CTPOEHHMH BelllecTBa
2.1 CrpoeHue BemecTBa 2 0 1 Brbmorexa LIOK
) https://m.edso00.ru/7f416194
29 JIBrKeHMe U B3aMMOJICHCTBHE YaCTHI] 1 0 0 bubanorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubaroreka [TOK
2.3 ArperaTHble COCTOSTHHSI BEIIECTBa 2 1 0 https://m.eds00.ru/7f416194
Hroro mo pazneny 5
Pa3ngen 3. /IBuskeHue U B3auMOAelCTBHE TeJl
bubnnorexa [IOK
31 Mexanmreckoe gpwkeHme 2 0 https://m.edso00.ru/7f416194
bubnnorexa [JOK
3.2 Muepuus, macea, nioTHoCTh 4 0 2 https://m.edso00.ru/7f416194
bubarorexa [TOK
3.3 Cuna. Buppt o 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazmery 20
Pasnen 4. JlaBjienne TBEPABIX TeJl, AKUAKOCTEH M ra3oB
41 Jasnenue. [lepenaua naBienus TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMM, XUAKOCTAMH U Ta3aMH https://m.edsoo.ru/7f416194
bubnnorexa [JOK
4.2 Jlasnenne xuaKocTn 5 https://m.edsoo.ru/7f416194
bubarorexa [TOK
4.3 Atmocheproe fapnerie 6 https://m.edsoo.ru/7f416194
44 JleficTBUE )XUAKOCTH U Ta3a Ha MOTPYKEHHOE 7 1 2 Bbubmorexa [IOK
) B HHX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazueny 21
Pa3gen S. PaGora u MOIIHOCTh. DHeprus
Bbubnuoreka [IOK
51 Pabota u mompocTs 2 0 https://m.edsoo.ru/7f416194
bubaunorexa [IOK
5.2 TpocTeie Mexamm3MEL ! 2 https://m.edsoo.ru/7f416194
bubanorexa [TOK
53 Mexanmuueckas suepris 3 1 0 https://m.edso00.ru/7f416194
Hroro mo pazueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 11
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8 KJIACC

HaumeHoBaHme pa3nesioB u TeM KoanyectBo yacos DJieKTpoHHBIe (HU(ppoBLIE)

Ne n/m
MPOrPaMMbI Bceero KP pP o0pa3oBaTebHBIE PECYPChI

Pasgen 1. TenyioBbIe sIBJICHAS

1.1 CTpoeHue U CBOICTBa BellleCTBa 5 bubmorexa LIOK
' i m https://m.edsoo.ru/7f4181ce
bubanorexa [JOK
12 Tertonsie mpoueccs! 23 2 4 https://m.eds00.ru/7f4181ce
HUroro no pazneny 28

Pasznen 2. BJIeKTpI/I‘-leCKI/le M MarHuTHbIC SIBJICHUSA

i | meen e
' APIDRCHHBIC Tea https://m.edsoo.ru/7f4181ce
B3aUMOICUCTBUC
bubaroreka [TOK
2.2 IT 7 71 2 1
OCTOSIHHBIH 3JIEKTPUIECKUH TOK 0 5 hitps://m.eds0o.ru/7f4181ce
bubnnorexa [IOK
23 MarHHTHEIC ABICHI 6 2 https://m.edsoo.ru/7f4181ce
bubaroreka [TOK
2.4 4 1
DUICKTPOMATHATHAS HHAYKILILA https://m.edsoo.ru/7f4181ce
Hroro no pasnery 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 11
[TPOI'PAMME
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9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBOo 4acoB

DJIeKTpOHHbIE (11 POBLIE)

Ne m/m
NpPOrpamMMbl Bcero KP ‘ P o0pa3oBaTelibHbIE PecypChl
Pa3nen 1. Mexanu4yeckue siBJ1eHHS
11 MexaHn4ecKoe IBUKCHHE U CIIOCOOBI €ro 1 1 1 Bubanoreka [IOK
' OTIMCAHUs https://m.edsoo.ru/7f41a4a6
N Bubanorekxa ITOK
12 BaanmozeficTaHe Te 19 ! 2 https://m.edsoo.ru/7f41a4a6
Bubmnoreka [IOK
13 3aKOHbI cOXpaHCHHS 10 0 ! https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Paznen 2. MexaHH4YecKHe KOJeOAHUS M BOJHBI
Bubanoreka ITOK
2.1 M 7 0 1
CXQHHCCKHE KoneOanI https://m.edsoo.ru/7f41a4a6
bubaroreka [IOK
2.2 MexaHH4ecKHe BOJHEL 3BYK 8 1 0 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3znen 3. DjieKTpOMarHuTHOE 1MoJ1e ¥ 3J1eKTPOMATHUTHbIE BOJIHbI
31 DIEKTPOMAarHUTHOE TI0JIE U 5 0 0 Bubmorexa LIOK
' JJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HWroro mo paznery 5
Pa3nen 4. CBeToBbI€ SIBJIEHUS
bubnnoreka [JOK
4.1 3aKoHBI pacTIPOCTPAHEHHS CBETA 7 0 0 https://m.edsoo.ru/7f41a4a6
Bubaroreka [IOK
4.2 1
Tluset u onTiieckie npuGop! 6 0 https://m.edsoo.ru/7f41a4a6
Bubanoreka [IOK
4.3 PaznoxxeHue 6e10ro cBeTa B CIIEKTP 3 1 0 https://m.edsoo.ru/7f41a4a6
Hroro mo paznmeny 16
Pa3nen 5. KBanToBbI€E SIBIEHUSI
5.1 Hcnyckanue U TOTJIOIICHHE CBETa aTOMOM 5 0 1 Bubmorexa LIOK
' Y B https://m.edsoo.ru/7f41a4a6
Bubanoreka [IOK
52 CTpoctie aTOMKOIO Azpa S 0 0 https://m.edsoo.ru/7f41a4a6
Bbubnunoreka [JOK
. A 7 1
53 FICPHEIE peariiit 0 https://m.edsoo.ru/7f41a4a6
HUroro mo paznery 17
Paznen 6. [IoBTOpUTEIbHO0-0000IAI0 NI MOTY B
[ToBropenue u 0600IMICHNE CONEPIKAHIS Bubmmnoreka [JOK
6.1 9 0
Kypca ¢usuku 3a 7-9 Kiacce https://m.edsoo.ru/7f41a4a6
HWroro 1o paznerny 9
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 5 7
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KPUTEPUM OLIEHUBAHUA YPOBHS YUEBHBIX JOCTHXXEHUN OBYUYAIOIUXCS

1O ®U3UKE

Ouemca O0TBECTOB Oﬁy‘{alOIIII/IXCH IPpU MPOBEACHUHU YCTHOI'O OIIpoca

Ommemxa

Kpumepuu oyenusanus yuebHvlx docmudicenui

OTBET OOY4YaromIerocsi TMOJHBIM, CaMOCTOSITENbHBIM, MPABUWIbHBIN, H3JI0XKEH
JUTEPaTypHbIM S3BIKOM B ONPEIEICHHOM JOTMYECKOM IOCIEI0BATEIbHOCTH,
pacckas COlmpoBOXK/IAETCSI HOBBIMU IPUMEPAMU;

oOyuaromuiicss OOHapyXKMBaeT BEpHOE IOHUMaHHE (PUIUUECKOW CYLIHOCTHU
paccMaTpuBaeMbIX SBJICHHM M 3aKOHOMEPHOCTEW, 3aKOHOB U TEOPHH, AAET TOUHOE
ONpeIeJICHUE U MCTOJKOBAHUE OCHOBHBIX ITOHSATUM, 3aKOHOB, TEOPUH, MPAaBUIBHOE
ornpezaeneHue GU3NICCKUX BEITUYHH, UX SIUHHI] U CIOCOO0B U3MEPEHUS;
oOyuaroluiicss ymMeeT MPUMEHHUTh 3HaHHs B HOBOM CHUTYyallud MNP BBINTOJIHEHUU
MPaKTUYECKUX 3aJaHui, 3HaeT OCHOBHBIC MOHATHUS U YMEET ONEPUPOBATH UMHU IPHU
pelleHny 3aja4y, TMPaBUIBHO BBINOJNHSIET YEPTEXKU, CXEMbl U  TrpaduKy,
COMYTCTBYIOIIUE OTBETY; MOXKET YCTAaHOBUTH CBSA3b MEXKAY H3Y4aeMbIM M paHee
M3YYEHHBIM MaTepualioM MO Kypcy (DM3HKH, a TakKe C MaTepuaioM, YCBOSHHBIM
MIPU U3YYCHHUH JAPYTUX TIPEIMETOB;

BJIa/ICET 3HAHUSAMU U yMeHUsIMU B 00beme 95-100% ot TpeboBanuii mporpammsl

OTBET YJIOBIIETBOPSIET OCHOBHBIM TpeOOBaHHWSIM K OTBETy Ha OLEHKy "5", HO
COJIEPKUT HETOUYHOCTH B M3JI0KEHUU (DAKTOB, ONpE/IeJICHUH, TOHATHH, OObICHEHUN
B3alMOCBA3€H, BbIBOJAX M PELICHUU 3a]a4. HeTouHoCcTH J1eTKO MCHpaBisOTCs IpU
OTBETE Ha JIONOJIHUTENIbHBIE BOIIPOCHI;

o0yJaroIuiicss HE HCIONb3yeT COOCTBEHHBIN TIUIaH OTBETa, 3aTpPyIdHSCTCS B
IPUBEJCHUN HOBBIX NPHUMEPOB, U MPUMEHEHUM 3HAHUN B HOBOH cUTyauuu, ciabo
HCIOJIb3YET CBSI3M C paHee M3YYEHHBIM MaTEpHUaJiOM U C MaTepUalioM, YCBOEHHBIM
IIPU U3YYEHHUH JPYTUX NPEIMETOB;

o0beM 3HaHWK U yMEHHH oOyuaromierocsi cocTaBisiioT 80-95% ot TpeboBanwmit
IPOrpaMMBl.

OosblIast YacTh OTBETA YAOBJIETBOPSET TPEOOBAHUSAM K OTBETY Ha OLEHKY "4", HO B
OTBETE OOHAPYKUBAIOTCS OTAEIbHBIE POOEIbI, HE MPENATCTBYIOLINE TalbHENHIIEMY
YCBOEHHUIO MPOTrPaMMHOI0 MaTepuania;

oOyyaromuiicss ~ oOHapyXKuMBaeT  IOHMMaHMe y4eOHOro  Mmarepuaiga  HOpu
HEJOCTaTOYHOM IOJHOTE€ YCBOEHHUS TOHATUH WJIM  HEMNOCIelI0BaTeIbHOCTH
U3JIOKEHUs MaTepuala, yMeeT MPHUMEHATh IOJIyYeHHbIE 3HAHUS TNpPU PEHICHUU
MPOCTBIX 3aJa4 C MCIOJIb30BAaHUEM TOTOBBIX (DOPMYN, HO 3aTpyAHSAETCS NpU
peleHnu Ka4eCTBEHHBIX 3a1a4 U 3ajad, TpeOyIOLIIX
npeoOpazoBanus GOpMyT;

oOyyaroIuiicss BIaJieeT 3HAHUAMU M yMEHUsIMH B oObeme He MeHee 80%
COJIep>KaHusl, COOTBETCTBYIOLIETO MPOTPaMMHBIM TPEOOBaHUSIM.

OTBET HENpPaBWJIbHBIM, MOKAa3bIBA€T HE3HAHWE OCHOBHBIX IOHATHUI, HEMOHMMAaHUE
M3YYEHHBIX 3aKOHOMEPHOCTEH U B3aUMOCBS3EH, HEYMEHHE paboTaTh ¢ yUeOHUKOM,
pelaTh KOJIMYEeCTBEHHbIE U KaYeCTBEHHBIE 33/1a4H;

o0y4JaroIuiicss He OBJa/Ie] OCHOBHBIMM 3HAHMSAMHU U YMEHUSIMH B COOTBETCTBUHU C
TpeOOBaHUSMU IPOIPAMMBI;

o0yyJaroIuiicsi He BiIaJeeT 3HaHUsIMH B 00beMe TpeOOoBaHMi Ha olleHKY "3".
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OuneHka yMeHMi BBINOJIHATH JIa0opaTopHbIe (MpaKkTuieckne) padorbl

Ommemxka Kpumepuu oyenusanus yueonvix oocmudiceruil

e nabopatopHas (mpakTHueckas) paboTa BBIIOJIHEHA B TIOJHOM O0BEME C
COONIIOJICHHEM HEOOXOMUMOW  TOCIIE0BAaTEIbHOCTH — MPOBEJCHHUS  OINBITOB H
U3MEPECHU;

e OOydarommiicss CaMOCTOSITEIBHO W pPAlMOHAJIBHO CMOHTHUPOBAI HEOOXOIMMOE
000pyJI0BaHUE, BCE OIMBITHI MPOBET B YCIOBUSIX M PEKHUMAX, 00CCIICUMBAFOIINX
MOJyYeHWE TIPAaBWIBHBIX pE3YJIbTaTOB U  BBIBOJIOB; COONIOAAN TpeOOBaHHS
0€30MMacHOCTH TPYAAQ;

e B OTYETC MPABWIBHO M aKKypaTHO BBIIOJHWI BCE 3alMCH, TaOJWIIBI, PUCYHKH,
YepPTeIKHU, TpaQuKH, BBIYMCICHHS, MPABUILHO BBIMOJHHI aHAJIN3 IOIPEIIHOCTEH
(pu HEOOXOTUMOCTH).

e BBIIOJIHCHHE  JabOpaTOpHOM (mpakTuyeckoil)  pabOTBI  YAOBIETBOPSET
OCHOBHBIM TPEOOBaHUSAM K OTBETY Ha OICHKY "S5", HO OOYyYaroIIuiicsi IOMyCTHII
HEJ0YEThl WM HEerpyOble OMIMOKW, HE MOBIHUSBIINEC HA PE3YJIbTATHI BBHIMOTHCHHUS
paboTHI.

e pe3yiabTaT BBIIOJHEHHOH YacTH J1a0OpaTopHO  (IPaKTUYEeCKoi) paboThI
3 TaKOB, YTO MO3BOJISIET MOJIYYHUTh NIPABUJIbHBIN BBIBOJ, HO B XOJ€ IIPOBEJCHUS OIIbITA
Y M3MEpEeHHi ObUTH JONMYIICHBI OIIHUOKH.

e pe3ynbTaThl  BBINOJIHEHUA  JAOOpaTopHON  (mpakTUyeckoil)  pabOTBl  He
2 MO3BOJISIOT C/A€aTh MPaBWIBHBIA BBIBOJ, W3MEPEHUs, BBIUMCIICHUS, HAOIIOIEHUS
IIPOU3BOIMIIMCH HEITPaBUIBHO.

Ilpumeuanus.

Bo Bcex ciydasix olieHKa CHUYKAETCs, eclii oOydarouuiics He coOioian TpeOOBaHUN TEXHUKHU
0€30MacHOCTH TpU TMPOBEISCHUHM JKCIEpUMEHTa. B Tex ciydasx, Korjga oOydaromuiics Mokasal
OpUTHHAJBHBIN TOAXO0/ K BBIMOJHEHUIO paOOThl, HO B OTYETE COJEPIKATCS HEIOCTATKH, OIEHKA 3a
BBITIOJTHEHUE pPabOThl, MO YCMOTPEHHUIO YUUTENs, MOXKET OBITh TMOBBIIIEHA MO CPaBHEHHUIO C
YKa3aHHBIMU HOPMaMH.
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O1eHKa 0TBETOB 00y4aKOUIMXCS TPH MPOBEJeHUH CAMOCTOSITEIbHBIX H KOHTPOJILHBIX padoT

Ommemka

Kpumepuu oyenusanus yuednvix oocmudiceHuil

paboTa BBIIOJIHEHA MOITHOCTHIO;

cleNaH TEepeBOJ €IUHUI] BceX ¢u3ndeckux BenuunH B «CH», Bce HEOOXOIUMBIC
JIAaHHBIC 3aHECEHBI B YCIIOBHE, MTPABUIBHO BBIMOJIHEHBI YEPTEIKU, CXEMBI, TPAPUKH,
PHUCYHKH, COIYTCTBYIOIIME PELICHHUIO 3314, ClIeJlaHa MPOBEPKa M0 HAMMEHOBAHUSIM,
MPAaBUJIHHO MPOBEICHBI MATEMATHYECKIE PACUYETHI U JaH MOJHBIN OTBET;

Ha KaYeCTBEHHBIC U TEOPETHUCCKUE BOMPOCHI JaH MOJHBIN, HCYCPIIBIBAIOIIHI OTBET
JUTEPATYPHBIM SI3BIKOM B  OIPEICIICHHOW JIOTMYECKOH TOCIIEI0BATEIBHOCTH,
O0y4aroIMACsS MPHUBOAUT HOBBIC TMPHUMEPHI, YCTAHABIMBACT CBS3b MEXKIY
M3y4aeMbIM ¥ paHee H3YYCHHBIM MaTepHajJoM MO Kypcy (H3UKH, a TaKke C
MaTepHaiOM, YCBOCHHBIM IPH M3YYCHUH IPYTUX IMPEIAMETOB, YMEET MPUMEHUTh
3HaHUS B HOBOW CHTYalluH;

oOydaromuiicss OOHapyXMBaeT BEpHOEC MOHUMaHWE (PHU3UUIECKONW CYITHOCTH
paccMaTpUBaeMbIX SIBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, JTaeT TOYHOE
OIpEICICHUE U HCTOJIKOBAHWE OCHOBHBIX IOHSTHH, 3aKOHOB, TCOPHH, a TaKXkKe
NPaBUIbHOE OMpeaelicHue (PHU3MUECKUX BEIMYMH, WX CIUHHIl W CII0COOOB
H3MEPEHUSI.

paboTa BBINOJHEHA MOJHOCTRIO WM He MeHee yeM Ha 80 % oT oObema 3aaHus, HO
B Heﬁ UMCHOTCA HEAOUYCTHI N HGCYHICCTBCHHI)IC OHII/I6KI/I,

OTBET HA  KAYeCTBEHHbIE M  TCOPETUYECKHE  BOIPOCHI  YIOBJIETBOPSET
BBIHICHepqu/ICJIeHHI)IM Tpe6OBaHI/I$IM, HO COZ[ep)KI/IT HCTOYHOCTHU B H3JI0KCHUU
(hakToB, ONpeIeICHUH, MOHATHH, 00ObICHEHUN B3aMMOCBSA3CH, BBIBOJIAX M PEIICHUU
3a/1a4;

00yYaroIIUICS UCIBITHIBACT TPYJAHOCTH B IPUMEHCHUN 3HAHHI B HOBOM CHUTYAIlHH,
HE B JOCTATOYHOW MEpe HCIIOJb3YET CBSI3U C paHEe M3YUYCHHBIM MATEPUATIOM U C
MaTepHaJIOM, YCBOCHHBIM MTPH U3YUCHHUH JPYTUX NPEIMETOB.

paboTa BBIITOJTHEHA B OCHOBHOM BEPHO (00BEM BBITOJIHEHHON YacTH COCTABISIET HE
MeHee 2/3 oT ob1iero o6bema), Ho JOMYIIEHbI CYIECTBEHHbIE HETOYHOCTH;
oOyuaromuiics  oOHapy)XMBaeT IOHMMaHHe  ydyeOHOro  Marepuana  Ipu
HE/I0CTaTOYHOU MOJHOTE YCBOSHMSI MOHITUN M 3aKOHOMEPHOCTEH;

YMEET NPUMCHATHL ITIOJYUCHHBIC 3HAHUA TIIPU PEIICHUM TIIPOCTBIX 3aJad C
UCIIOJIb30BAHUEM TOTOBBIX (POPMYJI, HO 3aTPYAHSETCS MPH PEIICHUN KayeCTBEHHBIX
3a/1a4 ¥ CJIOKHBIX KOJMYECTBEHHBIX 3a/1a4, TpeOyIomux npeoodpazoBanus Gpopmyi.

paboTa B OCHOBHOM HE€ BbINOJHEHa (0OBEM BBIMOJIHEHHON 4YacTu MeHee 2/3 oT
o0uiero oobeMa 3aaHus);

oOyJaroIuiicsi TOKa3blBa€T HE3HAHHWE OCHOBHBIX IOHSATHHA, HEMOHWMAaHHE
M3Y4YEHHBIX 3aKOHOMEPHOCTEN M B3aMMOCBA3€i, HE yMEET peularh KOJIHMUYeCTBEHHbIE
1 KaYECTBEHHBIE 3a]a4U.
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TecTOBBIII KOHTPOJIb

[{enbr0 TECTOBBIX 3aJaHUM SIBJISIETCS BO3MOYKHOCTH BBISIBIICHUS 3HAHWM, YMEHUW, HAaBBIKOB
KaXXJI0I'O MCIIBITYEMOI0, I0ATOMY B Kau€CTBE MHTEPIPETALUOHHON CHUCTEMBI OTCUETA UCIIOIb3YETCS
KOHKpPETHasl JJI OINpEACSICHHON BO3PACTHOM I'pyMIlbl 0O0yYaroMIMXCcsl 00J1acTh COJIepKaHUsI JAHHOTO
y4eOHOT0 MpeameTa.

3ananus TeCTOB pa3paboTaHbl B ABYX (hopMax:

- 3aKpbIThIE 33JaHus (3a7aHusl ¢ BRIOOPOM OTBETOB, IPU KOTOPBIX HUCIBITYEMbIH BbIOHMpAeT
MPaBUJILHBIN OTBET U3 YKCIIA TOTOBBIX, IIPUJIaraéMbIX B 33JJaHUU TecTa (KakK MpaBuiio 3-4 BapuaHTa);

- OTKPBITHIC 3aJIaHus (331aHUA, B KOTOPBIX HUCIBITYEMbIi caM (OpMyIIUpPYyET OTBET).

[Tpu TectupoBanuu Bce BepHbIe OTBeTHl Oepyres 3a 100%, Torna oTMeTka BBICTABIISETCS B
COOTBETCTBHH C TAOIHUIICH:

IIpoueHT BHINOJIHEHUS 3a1aHUS OTMeTKka
95% u 6onee OTJIMYHO
75-94%% XOPOIIIO
50-74%% YJIOBJICTBOPUTEIILHO
meHee 50% HEYJOBJIETBOPUTEILHO

Ilepeyenb omIMoO0K
I'pyoObie ommoku:
- HE3HAHWE ONPEJEICHUN OCHOBHBIX MOHATHUM, 3aKOHOB, MPABWJI, OCHOBHBIX MOJIOKEHUM TEOpHUH,
(bopmyI1, OOIIETTPUHATHIX CUMBOJIOB 0003HAUYEHUST (PU3UIECKUX BEIHMUUH, SAUHUI] UX H3MEPCHHUS;
- HEYyMEHHE BBIJICIIUTH B OTBETE IJIaBHOE;
- HEyMEHHE TPHUMEHATh 3HAHWS JUIS pEIIeHHWs 3a1a4 U OOBICHEHUS (PUIUYECKUX SBIICHHIA;
HEMPaBUILHO CPOPMYITUPOBAHHBIE BOMPOCHI 3a/1a4M WM HEBEPHBIE OOBSICHEHUS XOJla €€ PEeIICHHUS;
HE3HAHUWE I[IPUEMOB pEUIeHMs] 3aJad, aHaJOIMYHbIX paHee pElIEHHbIM B KJacce, OUIMOKH,
ITOKA3bIBAIOLIUE HENPABWIBHOE IOHMMAaHHWE YCIOBHUS 33Jaud WJIM HENPABWIBHOE HCTOJKOBAaHUE
pelieHus;
- HEyMEHHUE YUTATh U CTPOUTH I'padUKU U MPUHLIUIHATIBHBIE CXEMBI;
- HEyMEHHE MOJrOTOBUTh K paboTe YCTaHOBKY WM JJabopaTopHOe 000pyA0BaHUE, POBECTH OIIBIT,
HE00XO0/AMMBIE PacyeThl, MJIM MCIIOJIb30BaTh MTOJyYeHHbIE JaHHbIE /I BBIBOJIOB;
- HEOpeKHOE OTHOIICHHE K JJA0OpaTOPHOMY 000PYI0BAHUIO U U3MEPUTETHHBIM MpUOOpam;
- HEyMEHHE ONpeETUTh OKa3aHUe U3MEPUTEIILHOTO TpUOopa;
- HapylIieHue TpeOboBaHui IpaBUil 0€30MaCHOrO TPY/a P BHIMOJIHEHUH SKCIIEPUMEHTA.
Herpyosbie ommokm:
- HETOYHOCTH (DOPMYIHPOBOK, ONpeAeNeHUI, TOHATUH, 3aKOHOB, TEOpUH, BbI3BaHHBIE HETOIHOTOM
OXBaTa OCHOBHBIX IPHU3HAKOB OIPEIENIIEMOr0 MOHATHUS, OIIMOKH, BbI3BaHHBIE HECOOJIOJCHHEM
YCJIOBUM MPOBEJACHUY ONbITa WU U3MEPEHUN;
- omMOKM B YCJIOBHBIX OOO3HAYEHMAX HA NPUHIHUIHAIBHBIX CXEMaxX, HETOYHOCTH YepTexei,
rpauKoB, CXEM;
- IPOIMYCK WJIM HETOYHOE HANMCaHUE HAMMEHOBAaHUM €MHUI (PH3UUECKUX BEIUYHH;
- HepaloHaIbHBIN BIOOP X0/1a pEIIeHHUS.
Henouernr:
- HEepalMOHAJIbHBIE 3allUCH TPU BBIYUCIEHUSAX, HEPAalLMOHAIbHbIE MPHUEMbl BBIYHUCICHHH,
npeoOpa3oBaHUil U peUIeHH 3a/1a4;
- apuMeTHUecKre OMMUOKU B BBIYUCICHUSX, €CIIM ATH OMIMOKM Ipy0O HE HMCKaKalT PeabHOCTb
IIOJIyYEHHOT'O pEe3yJIbTaTa;
- OT/IETIbHBIE MTOTPEIIHOCTH B (POPMYITHPOBKE BOIIPOCA UIIU OTBETA;
- HeOpEeXKHOE BBINOJIHEHHUE 3aMuceil, yepTexeil, cxeM, rpadukos;
- opdorpadudeckue U MyHKTyallMOHHBIE OIUOKH.
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
dusmka: 7-i kimacc: 0a30BbI ypoBeHb: yueOHuK, 7 knacc/ [leppimkun .M., Banos A.l.,

AKIIMOHEpHOE 00IIIECTBO «M31aTeNbCTBO «IIpocsemienue»
Odusmka: 8- kimacc: 0a30BbI ypoBeHb: yueOHMK, 8 kiacc/ Ilepermkun M. M., MBano A. U.,
AKIIMOHEpHOE 00I1IECTBO «M31aTeNbCTBO «IIpocsemienue»

®dusmka: 9-i knacc: 6a30BbIl ypoBeHb: yueOHuK, 9 kiacc/ [lepeimkun U. M., I'yrauk E. M., ViBanoB
A. U., IlerpoBa M. A., Akumonepnoe o6uiectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPUAJIBI 1IJIS1 YUUTEJIA

®uszuka : 7-0  kmacc :  0a30BBIM  YpPOBEHb:  METOAMYECKOE  IMocobue K
yuebnuky WM. M. [Ilepprukuna, A. WM. HWeanmoBa / O. A. UYepnukoBa, C. H.
I'manenkoBa, B. B. Kyapssues. —3-¢ u3z., mepepad. — Mocksa : [Ipo-cBemenue, 2023. —94, [1] c.

®uznka : 8- kiacc : 0a30BbIM ypOBEHb : METOAMYECKOE MOco-Oue kK yueOHuky M. M.
[lepoimikuna, A. U. MBanosa / O. A. Uepnuko-Ba, C. H. 'magenkosa, B. B. KyapsBues. —3-e uzj.,
nepepad. — Mockaa : [IpocBemenue, 2023. —92, [1] c.

Ouzuka : 9-if kiacc : 06a30BBI ypOBEHb : METOAMYECKOE MOoco-Oue k yueOHuky M. M.
[Tepermkuna, E. M. I'yrauk, A. W. WBanoBa, M. A. IlerpoBoii / O. A. Uepuukosa, C. H.
I'magenxoBa, B. B. KynapsiBues. —3-e uzn., nepepad. — Mocksa : [IpocBemenue, 2023. —95, [1] c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

http://www.school.edu.ru - odurnanbHslii cepBep POCCHICKOTO MKOJIBHOTO 00pa30BaHusl.

http://festival.1september.ru — ®dectuBanp nemarormueckux uued «l CEHTAOPsS» — camblid
MacCOBBII Tefarormueckuii gopym B Poccum, KOTOpHIA JaeT BO3MOMKHOCTh KaXKIOMY YUHUTEIIO
NPEACTaBUTh CBOIO MEAarOrN4YecKyI0 UJIEI0, OIyOJIMKOBAaTh COOCTBEHHBIE METOIMUECKHIE Pa3padOTKH,
MOJIEJTUTHCS C KOJIJIETAaMH CBOMMU TIPECTABICHUSMH O TIPENO/JaBaHHH.

http://www.riis.ru — MexayHapoHast oOpa3zoBaTeibHas accouualus. 3ajaul — coJeicTBre
Pa3BUTHIO 00pPa30BaHMUs B PA3IMYHBIX 00IACTSX.

https://www.metod-kopilka.ru/fizika.html — BugEOypOKH, TpE3CHTAIMH, KOHCIIEKTHI, TECTHI,
TUTAHUPOBAHKE U JIp. MAaTEPHAIIBI TIO (hH3HKE.

http://sverh-zadacha.ucoz.ru/index/0-76 — y4eOHbIe GUITBMBI 110 PHU3HKE 10 pa3enam.

http://metodportal.ru/articles/srednjaja-shkola — MmeToauueckuii moprai.

https://simplescience.ru/collection/video — ¢pu3uueckue OnbITH B OBITY.
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