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Pabouas nmporpamma no yuyeOHomy mpeaMery «®Pusuka» mias 7-9 kiaacca

COCTaBJ/ICHA HA OCHOBAHMH CJICAYIOIINX HOPMATHBHO-IIPABOBLIX TOKYMCHTOB

1. denepasbHOTO TOCYAAPCTBEHHOTO OOPa30BaTENLHOIO CTAaHAAPTa OCHOBHOTO OOIIETro
o0Opa3oBaHus, YTBEPkKAEHHBIM MNpHKa3oM MUHHUCTEPCTBOM mpocBelienust Poccuiickoit
Oepepaunn ot 31 mas 2021 roma Ne 287 (manee ®I'OC OOO) (¢ mocneayroummMu
W3MEHEHUSIMH )

2. OepepasibHON  00pa30OBaTENBHONM MPOrpPaMMBI  OCHOBHOTO  OOIIEro  0oOpa3oBaHUs,
YTBEPKJIEHHOM npukazoM Munucrepcrba npocsenieHus Poccun ot 18 mas 2023 Ne 370,
onobpenHoil pemeHrneM @DenepabHOrO Y4eOHO-METOAMYECKOTO OOBEIUHEHUS  TI0
obmemMy oOpa3zoBanuio (mpoTokos 3acenanus 1/23 ot 14.04.2023 1.).

3. TlomoxkeHUsT O CTPYKType, MOPSIKE pa3pabOTKW W YTBEPXKJICHUS pabodMx Mporpamm
MOV «IIIkosa Ne 1 um. aqmupana A.M.Kanununay.

MNOACHUTEJIbHAS 3AIINCKA

Conmepxanue  mporpaMMbl 1o (U3MKE  HANpaBIeHO  Ha  (OPMHPOBAHHUE
€CTECTBEHHO-HAYYHOUW TI'PaMOTHOCTH OOYYarOIIMXCS W OpraHu3aluio H3yueHus (pu3mku Ha
NeSITeTbHOCTHON OcHOBe. B mporpamMMe mo (u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanu3anuu  TpeboBanuit ®I'OC OOO K mniIaHUpPyeMbIM JIMYHOCTHBIM U
METanpeMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TaKkKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl.

[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre y4yeOHOro MaTepualia 1o rojam
oOyueHust (10 Kjaccam), HpeasaraeT NPUMEPHYIO TOCIEJOBAaTEIbHOCTh H3YUYEHUS TeM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUS MPEIMETHOTO COJEpKaHUus U Y4Y€Te BO3PACTHBIX
ocobeHHocTel 00yyJaronxcs.

[Tporpamma o pusuke pazpadboTaHa C LIEJbI0 OKa3aHHUsI METOANYECKON TOMOIIH YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 0 y4eOHOMY MpeIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIONIUM JIJIs1 €CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIe)KAaT B OCHOBE INPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueil, actpoHoMueil U usnueckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIseT Haubosee sICHble 00pa3lbl NPUMEHEHHs HAydHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUsI TOCTOBEPHBIX 3HAHUM O MHpE.

OnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM U HWHTEpeca K Hayke Yy
00ydaronuxcs.

Wzydyenne ¢u3nku Ha 0a30BOM ypOBHE MIPENIONaraeT OBJaJleHuEe CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTD:

®HAYYHO OOBSCHSATDH SBJICHUS;

® OIICHUBATh ¥ IOHUMAaTh OCOOCHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

®HTEPIIPETUPOBATh JAHHBIE W HCIIOJIB30BAaTh HAay4yHbIE [OKa3aTelbCTBAa MJIs
MOJTy4€HUs BBIBOJIOB.

Llenu wm3yueHus (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENIbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, peanu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTPAMMEBL,
yTBepkIEHHOW pemenreM Komnermm MunncrtepcTBa npocsemienus Poccuiickoin ®denepannu
(mpotokod ot 3 nexadbps 2019 r. Ne [1K-4BH).

Hean uzyvyennsi Gu3nKu:

® IpHOOPETEHNE HHTEPECA U CTPEMIICHHSI 00YYaIOIINXCsl K HAyYHOMY U3YUYEHUIO TPUPOIbI,

pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



epa3BUTHE TPEICTABICHUA O HAYyYHOM METOJAe TO3HaHusS u (HopMHUpOBaHHE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

¢ hopMupoBaHNE HAyYHOTO MHPOBO33PEHUS KAaK pe3ysibTaTa M3Y4YEHHsT OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢ popmupoBaHUE TPEJICTABICHUM O poiu (DU3MKHU U Pa3BUTHs APYTUX ECTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHUH;

®pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cdepax Oyaymeill mnpodeccuoHaTbHON
NEeSITeIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HarpaBJICHUH.

Joctuxenne 3TUX Ieledl mporpaMMbl 1o (U3MKE Ha YpPOBHE OCHOBHOIO OOILEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a/1aY:

® IPHOOPETEHNE 3HAHUI O IUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHUYECKHUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IpUOOpPETeHHE YMEHUN OMNHUCHIBAaTh U  OOBACHATH  (U3UYECKUE  SBICHHUS C
UCTIOJIb30BaHUEM ITOJTyYEHHBIX 3HAHUIA;

®OCBOCHHE METOJOB pELICHHUS NPOCTEHIIMX pacy€THBIX 3a7ad C HCHOJIb30BAHUEM
($u3nIeCKUX MOIeIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUN HAOJIIOIaTh IPUPOAHBIE SIBJICHUS M BBIIOJIHSATH OIBITHI, Ja00OpaTOpHbIE
paboThl U SKCIEPUMEHTAIBHBIE MCCIEAOBAHUS C HCIOJIB30BAHUEM H3MEPHUTENIbHBIX
npuOOpoOB;

® OCBOCHHE TpHEMOB pPabOThl ¢ uH(pOpMammel (HU3UUECKOTO COJCpIKAHUS, BKITFOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOe
OlICHMBaHHE NH(OPMAIINN;

© 3HAKOMCTBO €O cpepamu nMpodhecCHOHATHHOM NeATeTbHOCTH, CBI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3HMUECKON HAYKH.

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Ja60paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKkTep, YUYUTEIb JeJaeT BbIOOpP MpPOBEACHUs JabOpaTOpHBIX paboT U
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOEHHOCTEH 00yYaroImuxcs, CIIMCKA HIKCIIEPUMEHTATIbHbIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOIO SK3aMeHa 110 (PU3UKeE.



1.COAEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®u3nka u €€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponsl. OU3NYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHBL M3Mepenue ¢usnueckux BenuuuH. Dusznyeckue NpUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoHas CUCTEMa €IUHHII.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEHHO-HAy4YHBIN
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIIEPUMEHT 110 TPOBEPKE THIOTE3, OOBsCHEHHWE HabmomaeMoro sBiaeHus. OnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBIICHMUSL.

2. ®usnueckue NpubOpel M IpoLeaypa IPSIMbIX U3MEPEHUH aHAJOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnusie padbomovt u onvimol.

Omnpenenenue HEeHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHoopa.
N3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Onpenenenue pasMepoB MabIX TENl.
W3mepenne TteMrmepaTypbl MOpH IOMOIIM KUAKOCTHOTO TEPMOMETpAa W JAaTydKa
TEeMIIepaTypHhI.
6. IlpoBeneHue wuccieqoBaHUsS MO TMPOBEPKE THUIOTE3bl: AAIBHOCTh MOJETA IIApUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BBICOTA MTyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OTMBITH, TOKa3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOu.
bpoynoBckoe nBuxkenue, auddysus. BzanmopaelicTBue dYacTHIl BeIIECTBA: MPUTSDKEHHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U TBEPIBIX
(kpucTa)TMYecKnx) Tel. B3anMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue OpOYHOBCKOTO JBUKCHHUSI.

2. Hab6moaenue nuddysuu.

3. HaOGmronenue sBieHHH, OOBSICHSIONMUXCS MPUTHKEHUEM WM OTTAIKUBAHUEM YaCTHII

BEIIECTBA.

Jlabopamopmnwvie padbomut u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCIOIb30BaHUEM (QoTorpaduii).

2. OnpITHI 10 HAOJIOACHHUIO TEMJIOBOTO PACIITUPEHHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO JEUCTBHS CUIT MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/eiicTBUE TeJl.

Mexanuueckoe ABukKeHUE. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPH HEPABHOMEPHOM JIBXKEHUH. Pacu€r myTu U BpeMEHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH WHepUuU. B3aummonelcTBhe TeNl Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak mMepa umHepTHOCTH Tena. [lmoTtHocTh BemiecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIECTBA.

Nk v



Cuna kak XxapakTepucThka B3ammojeicTBus Ten. Cuila ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ NOMOUIbIO JWHAMOMETpa. SIBieHue TAroTeHus u cuwia Tspkectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAPABJICHHBIX I10
onHOI npsmoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
Habnroienue siBieHUs] UHEPIIUH.
Habumtonenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MPSMOM.
Jlaﬁopamopnbte pabomot u onvimol.
1. OmnpeneneHue CKOpPOCTH PAaBHOMEPHOIO IBMKEHMS (IIApUKa B YKUAKOCTHU, MOJAEIU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpeneneHue cpeiHeld CKOPOCTU CKOJIBXKEHHsSI OpycKa WM IIapuKa MO HAaKJIOHHOW
MJIOCKOCTH.
Omnpenenenue MIOTHOCTA TBEPAOTO Tea.
4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTsiKeHHs (IedopMaiii) MNPy UHBI OT
IIPUJIOKEHHOM CHJIBI.
5. OneIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl IOBEPXHOCTEH.

Pa3neu 4. /laBenne TBEPABIX Teul, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUCHUSI J1aBlieHus. [aBneHue raza. 3aBUCUMOCTh
JlaBJIEHUs ra3a oT 00béma, Temreparypsl. [lepenada naBieHust TBEPABIMU TEIAMHU, KUIAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS KUIKOCTU OT
ryOunbl.  I'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. IIpUUMHBI CyIIECTBOBAHHUS BO3yIIHOMN
o6omoukn 3emnu. OnwiTr Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
aTMOC(EpHOro JaBJCHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBuE )XUKOCTHU U ra3a Ha Morpyk€HHOE B HUX Teso. BriTankuparomas (apxume10Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.

oUW

(O8]

1. 3aBuCMMOCTB JaBJIEHMS Tra3a OT TEMIIEPATypHI.

2. llepenaua naBieHUs KUIKOCTHIO U Fa30M.

3. CooOmaromuecs CoCy/Ibl.

4. T'mapaBnuueckuii nmpecc.

5. TlposiBneHue aecTBHsI aTMOCHEPHOTO AABJICHUS.

6. 3aBUCHMOCTH BBITATKUBAIOIIEH CHIBI OT OO0BEMA MOTPYXKEHHOW YACTH Tela H
IUIOTHOCTH KHJIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIIECH CUIIbI BECY BBITECHEHHOMN KUJIKOCTH.

8. VYcioBrne mnaBaHWs TeN: IUIABAaHWE WM NOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccrnenoBanue 3aBUCHMOCTH Beca Tejla B BOjIe OT 00bEMa MOTPYKEHHON B KUAKOCTb
YacTH TeJna.

2. OmpeneneHue BBITAJKHUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TeJ0, HOTpyXEHHOE B
KHUJIKOCTb.



3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbI, JCHCTBYIOLIEH Ha TEJIO B
JKUJIKOCTH, OT MACCHI TeJla.

4. OnbIThl, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIbI, ICUCTBYIOIIECH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTrPyKEHHOM B KUJIKOCTh YACTH TeJIa U OT IJIOTHOCTHU
KUJKOCTH.

5. KoucrpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHHE JIOAKA W OIpEACICHHE €€

rPy30MO0ABEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTB. JHeEprusi.

Mexanuveckast padota. MOIIHOCTb.

[IpocTbie MeXxaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTb. I[IpaBmio paBHOBecHs
ppiuara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocThie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprusa. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BHJ/Ia MEXaHUYECKOU SHEPTUH B IPYTOi. 3aKOH COXPAHECHHS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenenue pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHHM Tejla IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue yciloBUIl paBHOBECUS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

8 KIIACC

Pasnen 6. TenuioBble siBJIeHHS.

OcHOBHBIE MTOJIOXKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUHU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB W MOJeKyd. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOT0 COCTOSTHUM BemecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOH Teopun. (CmauMBaHME M KanWwUIIpHbIE sBiIeHUs. TeroBoe
pacuIMpeHNe U CKaTHhe.

Temneparypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KEHHUS YacTHILL.
Buytpennsas osHeprus. CnocoObl HW3MEHEHHUS BHYTPEHHEM »JHEpruM: TeIuionepenadya u
coBepIrieHre paboThl. BUbl Teruionepenadn: TeIIONPOBOAHOCT, KOHBEKITUS, H3ITyYCHHE.

KonuuectBo TemioThl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnIooOMeH U TEelIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YeNbHas TerioTa IuiaBieHus. [lapooOpa3oBanume u koHaeHcanus. Vcmapenwe.
Kunenue. YnaenbHas Temnota mapooOpa3oBaHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTe Bo3ayXxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Mpunnunsr pabotel TeruoBbix asurareneit KIIJ temmoBoro nBurarens. TeroBbie
JIBUTATENIH U 3aIIUATA OKPYKAIOIIEH CPEbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHHs SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmionenue OpOyHOBCKOTO JBMXKEHUSI.

2. Hab6monenue nuddysun.

3. HalGnronenue siBneHUI cMauyuBaHUS U KAWL PHBIX SBICHUH.

4. HaOGmoaeHue TenIoBOro pacuIupeHus Tel.

5. V3meHeHue naBneHHs ra3a Npu U3MEeHEHHH 00bEMa M HarpeBaHUM WIIM OXJIAXICHUH.



[IpaBuna n3mMepeHus TeMIepaTypsl.

Bunae! Tenonepenayn.

OxmnaxieHre Ipu COBEpIICHUH paOOTHI.

9. HarpeBanue npu cOBepLICHUN PAOOTHI BHEIIHUMH CHUIIAMHU.

10. CpaBHEHME TEIITIOEMKOCTEHN Pa3IMYHbIX BEUIECTB.

11. HaGnroneHue KumeHus.

12. HabGnroaeHue mocTossHCTBA TEMIIEpaTyphl IIPH IIABJICHHH.

13. Monenu TeniaoBbIX ABUTATEIICH.

Jlabopamopuwvie padbomut u onvimol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOJIOIEHUIO TEIIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPABIX TEl.
Omnpenenenue JaBlIeHUs BO3yXa B OaJUIOHE IINPUIIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJIEHUS BO3JyXa OT €ro o0béMa U
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka THUNOTE3bl JMHEHWHOW 3aBUCHUMOCTH JUJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnropeHue u3MeHEHMs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTare TeIuloneperadu U

paboThl BHEIIHUX CHIL

8. MHccnenoanue siBlIeHUs TEIUI00OMEHA IPU CMEIMBAHUM XOJIOHOM U ropsiuel BOABI.

9. OmpeneneHue KOJIUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpU TEIMIOOOMEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenne OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHOM TEMIIOTHI MIABJICHUS JIbJA.

Pa3nes 7. DiiekTpHYecKue H MATHUTHBIC SIBJICHHUS.

Onexktpuzanus Ten. J[Ba poja aneKTpUYecKUX 3apsioB. B3anmopelicTBre 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTH CHIIBI B3aUMOJEUCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3apsI0B U PaCCTOSTHUSL MEXy TEIaMH).

Onexrpuueckoe nose. HanpsoxéHHocTh 3nexkTpuueckoro nosns. IIpuHnun cynepnozunun
AIIEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu aieKTpUYecKUX 3apsioB. DJIEMEHTAPHBIA 3JeKTpuueckui 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUYEeCKUH TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUYECKOr0 TOKa. McTouyHMKHN
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpruueckass 1ens. Cuia Toka. OieKTpuueckoe HampsbkeHne. ConpoTHBIEHHE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisl ydacTka LEMNu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 3yIeKTpUUYEecKOro Toka. 3akoH Jlxoyns—Jlenna. DnekTpuueckue enu
U TIOTpeOUTENH 3IEKTpUIECKoi 3Hepruu B ObITY. KopoTkoe 3aMbIKaHME.

[TocTrositHHble MarHuTHl. B3auMoneicTBUE TOCTOSHHBIX MarHUTOB. MarHutHoe mole.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JIeHCTBUE MAarHUTHOTO I1OJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab IMOCTOSHHOrO Toka. Vcnosb3oBanue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apazgess. SBieHue dneKTpoMarHUTHOM — wHAYKUMH. [IpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMYyYEHHS SJIEKTPUUECKOW HHEPTUU. OIJIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.
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DJIeKTpHU3aus Tell.

JIBa poJia 2JIEKTPUYECKUX 3apsiA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
VY CTpoicTBO U IEMCTBUE AIEKTPOCKOA.

DIEeKTpOCTaTUUECKAsT MHYKIIUS.

3aKOH COXpaHEHHMS JICKTPUUECKUX 3aps/IOB.

[IpOBOJHUKY U TUBTIEKTPUKH.

MoaenupoBaHU€e CHIIOBBIX JUHUM SJICKTPUYECKOTO MOJIA.

VM CTOYHHKH TOCTOSHHOTO TOKa.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKUHN TOK B KHUIKOCTH.

. I"a30BbIi1 pa3ps.

. U3mepenue cuiibl Toka aMIepMeTpoM.

. I3MepeHue 31eKTpUYeCcKOro HaNpsHKEHUS BOJIBTMETPOM.

. Peocrar u Mara3uH CONIpOTHUBIICHHUM.

. B3aumopeicTBre mOCTOSTHHBIX MarHuTOB.

. MogenupoBaHrue HEBO3MOKHOCTH pa3/IeCHHs TOJII0COB MarHUTA.
. MozienupoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.

. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.

. JleicTBME€ MAarHMTHOTO IOJISI HA MPOBOJIHUK C TOKOM.

. DIEKTPOBUraTEIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBeHUs 3JI€KTPOMArHUTHOW WHYKIUU.

. OnbiTel @apages.

. 3aBUCUMOCTh HaIrpaBJICHHUA HHAYKOWUOHHOI'O TOKa OT YCJIOBI/Iﬁ €0 BOBHUKHOBCHUNA.
25.

3JIeKTporeHepaT0p INOCTOAHHOI'O TOKA.

Jlabopamopnwvie padbomot u onvimol.

SIS

10.

11
12

13.
14.
15.

16.
17.

18.
19.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJ MHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKU U AUDIEKTPUKH.
CO6opka u mpoBepka paboThl NEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue u peryJinpoBaHue CUIIbI TOKA.

W3mMepeHue U peryarupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO Y€pe3 Pe3UCTOP, OT CONPOTUBIICHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.

OnpIThI, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBICHHUS
IIPOBOAHMKA OT €T0 JJIMHBI, TUIOIIAIU TIONIEPEUHOr0 CEYEHHUS U MaTepHaa.

[IpoBepka mpaBuiia CIOXKEHHS] HANPSOHKEHWH IMPH TMOCIEI0BAaTEIbHOM COEAMHEHHU
JIByX PE3UCTOPOB.

[TpoBepka nmpaBuiia AJsl CUIIBI TOKA MIPH MapaJljieIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenue pabOTHI AIEKTPUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

. OnpezleneHHe MOITHOCTH 3JICKTPUYCCKOT'O TOKaA, BBI}IGJIS[GMOfl Ha pE3UCTOpCE.
. Uccnemopanue 3aBUCMMOCTU CHIIBI TOKa, UAYHICTO YCPEC3 JIAMIIOYUKY, OT HAIPSKCHUSA

Ha HEW.

Omnpenenenne KIIJ[ HarpeBaTens.

HccenenoBanne MarHUTHOTO B3aNMOJENCTBUS MIOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHMTHOTO TMOJII TOCTOSHHBIX MArHUTOB IPH HMX OOBEAWHEHHH WU
pa3JelIeHUN.

HccnenoBanue AeCTBUSA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI B3aUMOJEHUCTBUS KaTylIKU C TOKOM H
MarHuTa OT CHJIbl TOKA U HallpaBJIEHUs TOKA B KaTYIIKE.

W3y4eHne neicTBUsI MATHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.

KoncrpynpoBanue u u3yueHue padoThl AJIEKTPOABUTaTENs.



20. U3mepenne KIIJ a5exkTpoaBUraTeIbHOM YCTAHOBKH.
21. OneITel 1O HUCCIICOOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKOWH: HUCCICAOBAHHC

W3MEHEHMI 3HAYCHHS U HaIpaBJICHUA HHAYKIWMOHHOI'O TOKa.
9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe asumxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIKEHHs. PaBHOMEpHOE mpsMOIMHENHOE nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHENHOE JBH)KeHHE. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IpPH HEPAaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHoyckopeHHOe npsiMosIuHeiiHoe aBrkeHne. CBoOoHoe majgeHue. OmnbIThI
lanunes.

PaBHOMepHOE NBHXKEHUE MO OKpYyKHOCTU. Ilepuon m uvactora oOpameHus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepBriii 3akon HeroToHa. Bropoii 3akon Hbtorona. Tperuii 3akon Hprorona. [lpunumn
CYNEPIIO3ULUHU CHUIL.

Cuwia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CUJIa TPEHUS
MOKOS1, APYTUE BUII TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHHS. YCKOpEHHE CBOOOJHOTO MaICHHUS.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. Heecomocts u
Neperpy3KHu.

PaBHoBecue MarepuanbHOM ToukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec tena. M3meHenne umnyibca. Mmmynsc cumbl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexannueckass pabota U MOIIHOCTb. PaboTa cun TskecTH, ynpyroctu, TpeHus. Cssb
sHepruu u paboTel. [loTeHImManpHas SHEprus Tena, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPaHEHHUS MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HabmrogeHne MeXaHMYECKOTO JABMIKEHHS TeJla OTHOCUTENIBHO Pa3HbIX TeJNl OTCUETA.

2. CpaBHeHME NyT€W W TPAaeKTOPUM IBUKEHMSI OAHOIO M TOrO € TejJa OTHOCHUTEIbHO

pa3HbIX TEJl OTCUETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHHUS TPSIMOJIUHEUHOTO ABUKECHHUS.

4. HWccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

5. HaOmroneHne IBMXEHUS Tella 10 OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHHUN, TPOUCXOAIINX B cUcTeMe 0TcuéTa « Tenexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENbHO KaOuHeTa (PU3NKHU.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MACChI TENA U ACUCTBYIOLIEN HA HETO CUJIBI.

8. Habmronenne paBeHCTBa CHII TIPH B3aMMOJICUCTBUH TEll.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaua uMiynbca npyu B3aUMOIECHCTBUN TEN.

11. [IpeobpazoBanusi SHEPTUU NPU B3aUMOACHCTBUH TEIL.

12. CoxpaHeHne UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJCHCTBUU.

13. CoxpaHeHHe UMITyJIbCa MIPH a0COTIOTHO YIPYTOM B3aUMO/ICHCTBHH.

14. HaGmroneHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHrne MEXaHMYECKOW YHEPTUU TPU CBOOOHOM IaJICHUH.

16. CoxpaHeHue MEXaHMYECKOM SHEPTUU MPHU JBH>KEHUU TEJa MO ACHUCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomsl u onvinol.

1. KoHcTpyupoBaHue TpakTa [Jisi pa3roHa W JaJbHEUIIEr0 PaBHOMEPHOTO JIBUKEHUS

IapUKa WIH TEJIEKKHU.
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10.

11

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHS OpycKa WM JBMXKEHHUS IIapuKa IO
HaKJIOHHOM IJIOCKOCTH.

Omnpenenenne yCKOpEHUs Teja IMPU PAaBHOYCKOPEHHOM JBHXKEHHUU MO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTHU OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM MpPH PABHOYCKOPEHHOM JBM)KEHMM 0€3 HadalbHOM
CKOpPOCTH IYTH OTHOCATCA KakK pPAan HEYETHBIX 4YuCceil, TO COOTBCTCTBYIOIIHC
MPOMEKYTKH BPEMEHU OJMHAKOBBI.

I/ICCJIGI[OBEIHI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIB)KCHHA OT CHJIBI HOPMAJIbHOI'O
JTABJICHHUSL.

Onpenenenne ko3 HUIMEHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU MPYKHUHBI.

Onpenenenue pabOTbl CUJIbl TPEHUS INPU PABHOMEPHOM [JBHKEHUM Tejla II0
TOPU30HTAILHOM MOBEPXHOCTH.

Ornpenenenne pabOThl CUJIBI YNPYTOCTH MPU MOABEME Tpy3a C HCIOIH30BAHHEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

. 3yuenue 3aK0Ha COXpaHEHUsl DHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.

KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,
aMIuMTya. MaTtematuueckuid W TPYKUHHBIA MasTHUKU. [IpeBpaiieHue dsHepruu Mnpu
K0JIe0aTeIIbHOM JIBFDKCHUH.

3aryxaromue konebanus. BeiHyX)aeHHbIe KoneOanus. Pesonanc. MexaHuyeckue BOJHBI.
CgoiicTBa MexaHnueckux BOJH. [IpogonapHbIe U ToNepeyHble BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TEJE, CEICMUYECKNE BOTHBI.

3ByK. ['poMKkOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. H(dpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue koneOaHui Tes Mo AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIPYTOCTH.

2. Habmronenue konebaHuit rpy3a Ha HUTH U Ha IIPY>KUHE.

3. HaOnroneHue BbIHYKIEHHBIX KOJIEOAHUN U pe30HaHca.

4. PacmpocTpaHeHHEe IPOIOJIBHBIX U OMEPEYHBIX BOJIH (Ha MOJIEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUH PE30HAHC.

Jlabopamopmnwvie padbomut u onvimol.

1. OmnpeneneHue 4acToThl U Iepruoaa KojaeOaHHi MaTeMaTHUECKOT0 MasiTHUKA.

2. OmnpezenexHue 4acTOTHI U NEpHOJIa KOJIeOaHUH MPY>KUHHOTO MasATHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpHOAa KoJeOaHHH MOABELIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH NEpHOAA KOJMeOaHUIM MPYKMHHOTO MasTHUKA OT MaccChl
rpys3a.

5. TIpoBepka HE3aBUCUMOCTH IepHOAa KoJIeOaHUN Tpy3a, MOABEIIEHHOIO K HHUTH, OT
Macchl Tpy3a.

6. OnbITel, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh IMEpHUOJa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue ycKOpeHHUs: CBOOOIHOTO MaICHUS.

Pazgen 10. JjeKTpOMArHMTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHbI.
SHQKTpOMaI‘HI/ITHOe I10JIC. 9H€KTpOMaFHI/ITHBIe BOJIHBI. CBOI/ICTBa 3JICKTp0MaFHI/ITHI>IX
BoJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. Vcronb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoTHOBEIE CBOKCTBA CBETA.
Hemoncmpayuu.



1. CBolicTBa IEKTPOMAarHUTHBIX BOJIH.

2. BoJiHOBBIE CBOIICTBA CBETA.

Jlabopamopuwvie padbomwt u onvimol.

1. W3ydeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3pen 11. CBeToBbI€e SIBJIEHUS.

JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHelHOE pacnpoCTpaHEHHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBeta. [1mockoe 3epkano. 3akKOH OTpa)KEHUsI CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckorna. ['a3 kak ontudeckas cucrema. bin3opykocTs U 1ambHO30PKOCTb.

Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPATIbHBIX 1[BETOB.
Hucnepcus ceTta.

Hemoncmpayuu.

[IpsimonuHEetHOE pacpocTpaHeHHE CBETa.

OtpaxkeHue cBera.

[Toryuenue n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTH4eckuii CBETOBO/I.

Xon stydelt B coOMparomiei JruH3e.

Xop J1ydeil B paccenBarolei JIMH3E.

[Tosryuenue n300pakxeHUii ¢ MOMOILBIO JIUH3.

. Ilpunnun geiictBus oToamnmnapara, MUKPOCKOIA U TEIECKOTA.

10. Mogensb rnaza.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. TTomy4yeHue 6€10T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie padomol u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPa’KE€HUsI CBETOBOTO Jy4a OT YIJIa MaJeHHUs.
2. W3ydeHue XapakTepUCTUK U300paKeHUs IPEMETa B INIOCKOM 3€pKaje.

3. HccnenoBaHnue 3aBUCMMOCTH yIJla MPEIOMIIEHHSI CBETOBOIO JIyda OT yIJia NajJeHUs Ha
TPaHULIE «BO31YyX—CTEKIIO».

[TomyueHnue n300pakeHUit ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUJIBI COOMpArOIEei TNH3BI.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBeTa B CIIEKTP.

OnbITHl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHHHM Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3znea 12. KBanToBble sIBJIEHHUS.

OmneiTel Pesepdopaa u nmnanerapuas mojaens aroma. Moaens atoma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBanTsl. JInHelHYyaTble CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWe aTOMHOTO sjpa.
Hyknonnas wmonens aromHoro sapa. Mszoronel. PaavoaktuBHble mnpeBpamieHus. Ilepuon
MoJTypacrnaja aTOMHBIX sIJIEp.

SAnepHble peakyy. 3aKOHbI COXPAHEHUs 3apsI0BOIO U MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHbIX siiep. CBs3p Macchl W SHepruu. Peaknum cuHte3a u aeneHus sijaep. VcTtouHuku
sHeprun CosHIA U 3BE3 .

Anepnas sHepreTuka. JleicTBUS paAuoOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTaHU3MBbI.

Hemoncmpayuu.

1. CroekTpsl U31y4YEeHUS U MTOTJIOLICHHUS.

2. CnekTpsl pa3IM4YHBIX Ta30B.

3. CnekTtp Boaopoaa.

4. HabGmonenue TpekoB B kamepe BunbcoHa.
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5. Pabora cu€ryrka HOHU3HPYIOUTUX H3TyUYCHUH.

6. Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPAIOB U IPOIAYKTOB.

Jlabopamopuwvie padbomwt u onvimol.

1. HaOnroneHue CIUIOUIHBIX U TMHENUATBIX CIIEKTPOB U3IyUYEHUS.

2. HWccnepoBaHue TpPEKOB: HM3MEPEHUE DHEPrMHM YacTHUIIBI 1O TOPMO3HOMY NyTH (1O

dororpadusm).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpHTENBLHO-00001IIAOIINIT MOLYIb.

[ToBTOpUTENHEHO--00001IAIONINIT  MOAYJIb MpEeAHAa3HA4YeH JJig CUCTeMaThu3aluu U
0000111eHUsT TPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (pu3uKu, a TakkKe sl MOATOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY I10
¢uzuke JU1st 00yyarouxcs, BBIOPABILINX 3TOT y4€OHBIN MpeaMeET.

[Ipy wu3ydyeHHMH JaHHOTO MOAYJs PEATU3YIOTCS U CUCTEMATU3UPYIOTCS  BUJIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuyuBaeTcs JOCTUKEHHE MPEAMETHBIX H
METaNnpeMETHBIX IJIAaHHUPYEMbIX Pe3yJbTaTOB 00ydeHHs, (HOpMHUPYETCS €CTECTBEHHOHAYYHas
IPaMOTHOCTh: OCBOECHHE HAyUYHBIX METOJIOB HCCIICIOBAHUS SIBICHUN MHPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SBJICHUS, MPUMEHsSI IOJTy4YCHHbIE 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJIE KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHbIE.

[IpuHUIMIIATBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pa3zelia peaausyercs 3a CU€T Toro,
YTO 00YYarOIIUecs BHIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM IIPEIaraeTcs:

HAa OCHOBE IMOJIYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUYECKUE SIBICHUS
B OKpPY’KarolIeH MPUPOAE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEe0BaHUA (PU3MUECKUX SIBICHUM, B TOM 4HCIe AT
MPOBEPKHU TMIIOTE3 U MOJIYUYEHHS] TEOPETUUECKUX BBIBOIOB;

OOBSICHATh Hay4Hble OCHOBBI HambOoJiee Ba)KHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOIO HCMOIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHA MIPEBPALEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



2.JINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenne ¢Qu3MKH Ha ypOBHE OCHOBHOIO o0O0OWIEro 0Opa3oBaHUS HAIpPABIEHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrare wu3yueHus (u3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst 0yayT chopMUpPOBaHbI CIIEAYIOIINE JMYHOCTHBIE PE3yIbTaThl B YACTH:

1) maTpMOTH4€eCKOro BOCIIUTAHUS

- MPOSIBJICHUE UHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (Qu3ndecKkon
HaYyKHU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4acCTHIO B OOCYKJIE€HUHU OOIIECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM MTPUMEHEHHEM JOCTHKCHUH (PH3UKU;

- OCO3HAHHME BaXXHOCTU MOPAIbHO--3THYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

3) 3cTeTMYECKOro BOCTIMTAHUS:

- BOCIPHSTHE ICTETHUECKUX KadyecTB (hM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

- OCO3HaHUWE IEHHOCTH (PM3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONICH KYJIbTYPBHI;

- pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJIBHOTO 0J1arONMOJTyYH:

- OCO3HaHWE IEHHOCTH Oe30macHoro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TMpaBWiI O€30MacHOr0 TMOBEJACHHS Ha TPaHCIOPTE, Ha J0porax, cC
AIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAITHUX YCIIOBUSX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKAa peieKCUU, MMPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TaKOTO
e IIpaBa y Jpyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTUBHOE Y4YacTHe€ B PEUICHHH MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TpeOyIOUINX B TOM YUCIe U GU3NUECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY M3ydeHHIo podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

- OpHEHTalMs Ha TMPUMEHEHHE (QU3NYECKUX 3HAHUU Ui pelIeHUs 3aaad B 00JacTu
OKPY’KaIoIlle Cpe/ibl, MIIAHUPOBAHUS TOCTYNKOB M OLIECHKH HUX BO3MOJKHBIX MOCIEICTBUN
JUISL OKPYKAIOIIEH Cpeibl;

- OCO3HaHHME TI100aTFHOTO XapaKTepa HIKOJOTUYECKHUX MPOOIEM U My TeH X PEIICHHUS;

8) ajanTannu K U3MEHAIOIMMCS YCJIOBUAM COLMATBHON U NPUPOAHOM Cpebl:

- TOTpPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMIOJHEHUH WCCIICIOBAHUN W TIPOEKTOB
(bu3MYECKOI HANPABICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

- TIOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€pe3 MPaKTUUECKYIO I€ITebHOCTh;

- TOTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYITHpPOBATH HUICH,
MOHSTHSL, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SIBICHUSX;

- OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW W KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJITAHUPOBAHUE CBOETO PA3BUTHUS B IPHUOOPETEHUHN HOBBIX (DU3MUECKHUX 3HAHUMN;

- CTpEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3AaMMOCBSI3H MPUPOJIBI, OOIIECTBA H IKOHOMHUKH,
B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;



® - OLEHKA CBOMX JACUCTBUU C Yy4YETOM BIIMSHUS Ha OKPYXKAlOLIYK CpEeAy, BO3MOKHBIX
IJ100aJIbHBIX TIOCIIEACTBUM.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs mOporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAHBI MeTamnpeAMeTHbIe pe3yJbTaThbl,
BKIIIOUAIONME TIO3HABATEIbHBIC YHUBEpCAIbHbIC YydYeOHBIC JCHCTBHUS, KOMMYHUKATHBHBIC
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYIATUBHbIE YHUBEPCAJIbHbIC yueOHbIC ACHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble Jlornueckue AeiicTBUs:
® BBISIBJIATH M XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKY O0BEKTOB (SIBJIICHUI);
® yCTAHABJIMBATh CYILECTBEHHBIN MPU3HAK KiIacCU(UKALMHM, OCHOBAHUS Ul 0000IEeHUs U
CpPaBHEHUS;
® BEISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYMS B pacCMaTpUBAaeMBbIX (akTaX, JaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBIICHUSIM;
® BEISIBJIATh IIPUYMHHO--CJICZICTBEHHBIE CBSI3M IPU H3YYEHUH (QHU3UUECKUX SBICHUH U
IIPOLIECCOB, JieNaTh BBIBOJABl C MCIOJIb30BAHUEM JEIYKTUBHBIX M WHJYKTUBHBIX
YMO3aKJIIOYEHUH, BBIABUTaTh I'MIIOTE3bl O B3aUMOCBA3SX (PU3NYECKUX BEJIMYUH;
® CaMOCTOSTEJIBHO BBIOMpATh CI10co0 perieHust yueOHol (usnyeckoit 3amauu (cpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIIeHHs, BbIOOp Haubojiee MNOAXOIALIET0 C Y4YETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBarebckme 1eiCTBUS:
® 1ICI10JIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;
® [IPOBOJUTH IO CAMOCTOSATEIBHO COCTABIEHHOMY ILJIAHY OIBIT, HECIOXKHBIA (PU3NUECKUIt
AKCIIEPUMEHT, HEOOIIbIIIOE HCCIeI0BaHNE (PU3NYECKOTO SIBICHNUS;
® OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OPMAIIHIO, MOJYYEHHYIO B XOJE
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;
® CaMOCTOSATEJIBHO (OPMYIMPOBATh 00OOIIEHUS U BBIBOABI MO pe3yjIbTaTaM MpOBEIEHHOIO
HaOJII0/IEHUS, OIIBITA, UCCIIEJOBAHMS;
® [IPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIee pa3BUTHE (PU3NYECKUX IPOILIECCOB, a TaKXKe
BBIJIBUTATH TPEATIOI0KEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.
PabGora ¢ undopmanmeii:
® IPUMEHATh Pa3IMYHBIE METO/bl, MHCTPYMEHTHl W 3alpochl INpU IOHCKE U OTOOpe
UH(OPMALIUU WU TAaHHBIX C YYETOM IMpeIoKeHHON yueOHoM (u3nyeckoi 3a1aum;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WH(POPMALMIO PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;
® CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANIbHYIO (OopMy MpeAcTaBieHUs HHOpPMALUU H
WUTIOCTPUPOBATh pellaeMble 3aJaud HECJIOKHBIMU CXeMaMH, AuarpaMMmamH, HHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.
KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:
®B X0/¢ OOCYXJEHHs ydeOHOTO Marepuaja, pe3ylabTaToB JabOpaTOpPHBIX pabdoT u
IIPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha PEeIlIeHUE 33aa4u 1 NoAJepKaHue 01aroxKenaTeaIbHOCTH OOLEHMS;
® COMOCTABIATh CBOU CYXKIEHHA C CYXICHMAMU JPYTUX YYacTHUKOB JAMAJOra,
00OHapy’KUBaTh pa3IMYMe U CXOJCTBO MO3UILINH;
® BHIPAYKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



e MyONIMYHO  MPEACTABIATH  PE3YNbTAThl  BHIMOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

® IOHUMATh U UCIOJH30BaTh MPEUMYIIESCTBA KOMAHIHON U WHIAMBHIYAIBHON pabOTHI MIpH
peIICHNH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

e [[PUHUMATh I1[EJIM COBMECTHOH JCATCIILHOCTH, OPIraHW30BBIBATH JIECHCTBUSA IO €€
JTOCTHIKEHUIO: PACIPEICNIATh POJIA, 00CYKIaTh MPOIECCH U Pe3yJIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BBITIOJIHATH CBOIO YAacTh PabOTHI, JOCTUTAs KAa4eCTBEHHOI'O pe3yJIbTaTa IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU WICHAMH KOMAH]IbI;

® OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUS.

PeryisiTuBHbIe yHMBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranu3anus:

® BBLISIBIISITH NMPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTyaIUsX, TPEOYIOIIUX JUIS PEIICHUS
(bu3nYECKUX 3HAHMIA;

® ODUEHTUPOBATHCA B PA3IMYHBIX MOJAXOJaX MPUHATUS pelleHud (MHAWBUYaJIbHOE,
IPUHITHE PELLICHUS B IPYIIE, IPUHATHE PELICHUN IPYIIIOi);

® CAMOCTOSITEJIBHO COCTaBIISITh QJITOPUTM peIIeHUs (U3MYecKOW 3ajadd WM TUTaHa
UCCIICIOBaHMSI C YYETOM HUMEIONINXCA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MIpeiaraéMble BApUAHThI PELLICHUM;

e JieTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIN HHTEICKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IIpeJylaraTh IUIaH €€ N3MEHEHHUS,

© OOBSICHATD NMPUUUHBI JOCTHXKEHUS (HEJOCTH)KEHUs) pe3ybTaToB JESITeNbHOCTH, JaBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM UHCIE B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUST WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILUX TPYJIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3yJIbTATA II€JIN U YCIOBUSM;

® CTaBUTH ce0sl HA MECTO JIPyroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHUM Ha Hay4HYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY NpU pelmeHurn (U3NUecKux 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ ITPaBO JPYroro.

IMPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Y O0YyHAIOIINXCSI YMEHUI:

® ICTIOJIH30BAaTh  TOHATHA: (U3WYECKHEe W XUMHUYECKHE SIBJICHHS, HAOIIOJICHHE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULIBI (PU3MUECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHMSI BeliecTBa (TBEPOE, JKHIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  MPSAMOJIMHEWHOE),  TPaeKTOPHS,
paBHOJCHCTBYIOMAss cwia, AedopManus (ynpyras, IUIaCTHYECKas), HEBECOMOCTb,
cooOmIaoNIMecs CoCy/ibl;

e pa3nuyath SABJICHUS (IUQQy3Hs, TEIIOBOE NBM)KEHUE YACTHUI[ BEIIECTBA, PaBHOMEPHOE
JIBIDKEHUE, HEPABHOMEPHOE IBM)KEHUE, MHEPLUs, B3aUMOJCICTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpalleHMs, Iepeadya JaBlIeHUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOE JaBlIeHUE, IJIaBaHUE Tell, IPEBPaLeHUs



MEXaHUYECKOM SHEPryn) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

® pacro3HaBaTh NPOSBICHUE WM3YYEHHBIX (DU3MYECKHUX SIBICHHH B OKpY’XKAIOIIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJE, ACHCTBUE CWIbl TPEHHS B MPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MABICHHUS Ha XKMBOW OpPraHW3M, IUIaBaHHE pPHIO,
pblyard B Teje YeNOBEeKa, MPU 3TOM NEPEeBOAUTHh MPAKTHUECKYIO 3a7auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® ONHCHIBATh M3yUYCHHBIC CBOMCTBA TeN W (U3UYECKUE SIBICHUS, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOpPOCTb, CWJIAa YIPYIOCTH, CHJIA TSDKECTH, BEC Tella, CUJla TPEHUs, [aBIICHUE
(TBEpHOro Tema, >KUIKOCTH, rasza), BBITAIKUBAIOLIAs CHJIa, MeXaHHYecKas padora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT TMOJIE3HOTO JeHCTBUSA
MEXaHHU3MOB, KMHETUYECKas W MOTEHLHUAaJIbHAsl DHEPTUs), IPU ONUCAHUU IMPABUIBHO
TPaKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMBbIX BEJTUYMH, X 0003HAYCHHS U €MHUIIBI
bu3nyeCKuX BEIUYUH, HAXOAUTh (POPMYJIBbI, CBA3BIBAIOIIME IaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHWTH TPAPHUKH H3YUYCHHBIX 3aBHCHUMOCTEH
(bu3NYECKUX BEINYHH;

® XapaKTepU30BaTh CBOWMCTBA Tell, (PU3UUYECKUE SBICHUS U TIPOLECCHI, UCIONb3Ysl MpaBuiIa
CJIOKEHMsI CHJI (BJIOJIb OJIHOM IpsiMoit), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena,
paBWJIO paBHOBecHsl pblyara (OJ0Ka), «30J0TOE€ MPABHIIO» MEXAaHUKH, 3aKOH
COXpaHEHHS MEXaHMYECKOW SHEPTHH, MPH 3TOM JaBaTh CIOBECHYIO (hOpMYyIHpOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUYECKOE BBIPAXKEHUE;

© O0BSCHATH (PU3HUECKUE SIBICHUS, POLIECCH U CBOWCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull  INPAaKTHUKO-OPUEHTUPOBAHHOIO  XapakKTepa:  BBIABIATH  NPUYHUHHO-
-CJIeJICTBEHHbIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMYeCKUX LIaroB ¢ OMOpPOW Ha
1-2 wu3ydeHHBIX CBOHCTBAa (U3MYECKUX SABJICHUHM, (U3MUECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

epemaTh pacu€THble 3aauyd B 1—2 JEWCTBUSA, MCIONB3YyS 3aKOHBI U (POpMyIIBI,
CBs3bIBaOLIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4u
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MYECKHE BEIUYMHBI B (OPMYINBI U
IIPOBOAMTH PAacu€Thl, HAXOAUTh CIIPABOYHBbIE JaHHbIC, HEOOXOAMMBIE AJIS PELICHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTD MOJYYEHHOU (PU3NYECKON BETMUHHBI;

® pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIHN (PU3NIECKUX METOJIOB,
B OIMCAaHUU HCCJIEOBAHUS BBIJCNIATH IPOBEpsieMOE MPEANOIokKeHHe (TUIIOTE3Y),
pa3nnyaTth ¥ MHTEPHIPETHUPOBATh MOJIYUYEHHBIH pe3ysbTaT, HaXOJIUTh OIIMOKH B XO/€
OIIBITA, JEJIATh BBIBOJIBI 110 €r0 pe3yjbTaTaM;

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SIBICHUM WM (U3NYECKUX CBOWCTB
Tes:  (OpPMYIHMpPOBATH TPOBEPSiEMble MPEINONIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPeJI0KEHHOTO 000PYI0BAHHUS, 3aIIUCHIBATh XO/1 ONbITA U (POPMYIHUPOBATH BHIBOJIBL;

® BBITIOJIHATH MPSIMBIE M3MEPEHHUS PACCTOSHHUSA, BPEMEHHU, MacChl Tela, 00bEMa, CHUJIBI U
TEMIEPATYypPbl C UCIHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH U3MEPEHUH;

® IPOBOJUTH KCCIIEAOBAHNE 3aBHCHUMOCTH OJHOW (DH3UYECKOW BETUYHMHBI OT APYTOi C
HCIIOJIb30BAaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYILIETOCS
Tejla OT BPEMEHU JBUKEHUs TeEJla, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEM Tl M HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUIOIIA]U
COIIPUKOCHOBEHUS TEJI, CUIbI YIIPYTOCTU OT YJJIMHEHHUs IPY’KUHBI, BBITAIKUBAIOLIEH
CHIBl OT OOBEMa TMOTrpyKEHHOM dYacTH Tela W OT IUIOTHOCTH JKHUJIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeJo,



YCIOBUH MJIaBaHMs TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, cienys MpeIoKEeHHOMY IIJIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJIy4YE€HHON
3aBHUCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaONIHMIl W TpadHKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CHMJIA, JCHCTBYIOLIAs Ha MOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHWM3MOB), CIEAys MpPEUIOKEHHON
MHCTPYKIMU: TIPU BHIMOJHEHUH U3MEPEHHI cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

ecoOmolaTh IpaBUJIa TEXHUKM Oe3omacHocTH mpu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

e yKa3blBaTh IPUHLUIIBI JEHCTBUSL TNPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OApOMETp, phluar, NOJBMXKHBIM U
HEIOJIBUKHBIN 0JIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpOH Ha MX ONMMUCAHUs (B TOM YHMCIE: HNOJIIUIHUKH, YCTPOHCTBO BOJOIPOBOAA,
TUIPABIMYECKUM TIPecc, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp),
UCITOJb3Ysl 3HAHMUSI O CBOWCTBaX (PM3MYECKUX SBJICHUH M HEOOXOAUMBIE (U3NUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®[IPUBOANTH TpPHUMEPHl (HAXOOUTh HMH(POPMAIMIO O TPUMEpax) MPAKTHUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHWM B TIOBCEJHEBHOW KM3HM A oOecredeHus
0e30macHOCTH TpHU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpAaHEHMs 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaloIlei cpeae;

® OCYIIECTBJIATh OTOOpP HUCTOYHMKOB HHGPopManuu B VIHTEpHETE B COOTBETCTBHM C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SIBISETCS] TPOTUBOPEUNBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

® [ICTIOJIb30BATh NPU BBINOJHEHUM Y4EOHBIX 33JJaHUH HAyYHO--TIOMYJIAPHYIO JHUTEPATypy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHBIE KpaTKUE MHUCHbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBe 2-3
HCTOYHUKOB MHPOpMAIMKN (PU3NIECKOTO COJIEpPKaHUs, B TOM YHCIE IMyOJINYHO AeNaTh
KpaTKHe COOOIIEHHUS O pe3ysibTaTax MPOEKTOB MM yUeOHBIX UCCIIEIOBAaHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BAaTh HW3YYEHHbIH TOHATUHHBIM ammapar Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

®IpU BBINOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEIOBAHUN paCHpenensiTh 00sS3aHHOCTH B
IpyIIe B COOTBETCTBUH C IMOCTABJICHHBIMH 33/1a4aMU, CJIE€AUTD 3a BBIIOJIHEHHUEM IUIaHa
JIeCcTBUHM, aZeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATEIbHOCTb TIPYIIIHI,
BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAasi MHEHHE OKPYKAIOIINX.

K xonmy obydenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIONTUXCS YMECHHI:

® ICIIOJIB30BATh IOHATHS: MAacca W Pa3MEPbl MOJIEKYJI, TEIUIOBOE IBHKEHUE aTOMOB M
MOJICKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHCTAIIMUECKHUE M aMOp(HBIE Tela,
HACBILICHHBIA ¥ HEHACBILICHHBIN I1ap, BIAXKHOCTh BO3/lyXa, TEMIIEPATyPa, BHYTPCHHSA
DHEPIrHUs, TEILUIOBOM JBUIATElb, HIEMEHTAPHBIN IEKTPUYECKUN 3apsill, JJIEKTPUUECKOE



10JIe, NMPOBOJHUKU M JOMUIJICKTPHUKH, IOCTOSHHBIA JJICKTPUYECKUN TOK, MAarHUTHOE
oJe;

epa3nuuarh sBJIEHUS (TEIJIOBOE pACIIMPEHHE WU C)KaTHhe, TEIUIoNepeaada, TEIUIOBOE
paBHOBECHE, CMAayuBaHWE, KaNWUIAPHBIE SBJICHUSA, WCIApPEHHUE, KOHJECHCALMS,
IUIABJICHUE, KpUcTalu3anuss  (OTBepeBaHUE), KHIICHHE,  TeIulonepeaada
(TEenIonpoBOJHOCTh, KOHBEKLMS, W3JIy4YEHUE), DJIEKTpU3aLUs Tell, B3aUMOJICHCTBUE
3apsA70B, NEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbBIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACMCTBUE MAarHUTHOIO IIOJIS HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIUSA) 10 ONHMCAHUIO MX XapaKkTEepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

® pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3UYECKHUX SIBICHUH B OKpY’XKAIOIIEM MHpE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SIBJICHUSI B MPUPOJAE, KPUCTAUIBI B mpupoje, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
DIIEKTPUYECKUE SIBICHUS B aTMocdepe, OJIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE MoJsie 3eMild, Jpeld MOIHCOB, pOJib MArHUTHOTO MOJS JUISL KU3HM Ha
3emJie, OJSIPHOE CHUSIHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 33]ady B YUEOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

® ONMCHIBATh M3yUYCHHBIC CBOMCTBA Tel U (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUYECKUe
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSISI SHEprus, KOJMYECTBO TEIUIOTHI, YZeJbHas
TEIUIOEMKOCTb ~ BEILECTBA, YyJelbHAas TEIUIOTa IUIABJICHUSA, YZACJIbHAas TeEIIoTa
napooOpa3oBaHus, yAeidbHas TEIJIOTa CrOpaHHs TOIUIMBA, KO3()(UIMEHT mosie3HOro
JEHCTBHS TEIJIOBOM MAILMHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3YyXa, DJIEKTPUYECKUU
3apsl, CHJIa TOKA, OJJIEKTPUYECKOE HAIPSHKEHHE, COINPOTHUBIECHUE IPOBOJHUKA,
yZIelbHOE COMPOTHBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOT0 TOKa), IpH
ONMCAHWU TMPaBWJIBHO TPAKTOBaTh (DU3MYECKUNA CMBICI HCIHOJb3YEMbIX BEIMYMH,
0003HaueHMs M eMHUIBI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYUHY C JPYIMMH BEJIWYMHAMM, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

® XapaKTepu3oBaTh CBOWCTBA TeJ, (U3MUECKUE SBJICHHMS U MPOLECCHI, HCIONb3Ys
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO--KHHETUYECKOH TEOPUU CTPOCHUS BEIECTBA,
OPUHIUI CYNEpNo3UuIUK Tojie (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsaa, 3akoH Oma ans ydacTka nenu, 3akoH Jxoyns—J/IeHua, 3akoH coxpaHeHus
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alHUCHIBATH €ro0
MaTE€MaTH4YeCKOe BBIPAXKECHUE;

© 00BSACHATH (PU3MUECKHE MTPOLIECCH U CBOICTBA TEJl, B TOM YHCIIE M B KOHTEKCTE CUTYyalHi
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBIABIATH IPUYNHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 1—2 JOrMYeckux MmiaroB ¢ OMOpod Ha 1—2 H3y4YEeHHBIX
CBOMCTBa (PU3MUECKUX SBICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacu€THbE 3ajauyd B 2—3 JCWUCTBUS, HCIONB3YyS 3aKOHBI U (HOPMYJIBI,
CBs3bIBaOIIME (U3MUECKHE BEIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJauu
3aIIUCBIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX Ul PELICHUS 3a]adH,
BbIOMpATh 3aKOHBI U (GOPMYJIbI, HEOOXOAUMBIE AJIsl €€ pellieHus, TPOBOAUTH pacuEThl U
CpaBHUBATh MOJIy4eHHOE 3HaUeHHe (PU3NUECKON BETMUUHBI C U3BECTHBIMH JaHHBIMU;

® pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIHN (PU3NIECKUX METOJIOB,
HCIIONB3Ysl ONHCAaHUE HCCIENOBAHMS, BBIACIATH IPOBEPSAEMOE IPEAIIONIOKCHHE,
OLICHUBATH [IPABUIILHOCTD NIOPsAJIKA IIPOBEICHUS UCCIIEA0BAHMS, 1EJIaTh BHIBOBL;

® [I[POBOJIUTH OMBITHI 110 HAOIIOCHHUIO (PU3UUECKUX SBJICHUN WM (PU3UUYECKUX CBOUCTB TEl
(KanmuJUIApHBIE  SBJICHMSA, 3aBUCHUMOCTh JaBICHMsS BO3AyXa OT ero o0béMa,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCThIBAHUS U HATPEBAHMS IIPU U3IIyYECHHUH OT LIBETA



u3Iydaomei (moriomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIEPATYpPbl JKUIKOCTM U IUIOIIAAUM €€ IOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMO/JICHCTBHUE 3JIEKTPUUECKUX 3apsAJ0B, B3aUMOAECHCTBUE IOCTOSHHBIX MarHuTOB,
BH3YaJIM3al1sl MArHUTHBIX 110JIEW MOCTOSIHHBIX MarHUTOB, A€UCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATEIIs
MOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh TMPOBEpSEMbIEC MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO0  O0OpYyAOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(opMyaHpOBaTH BHIBOMKI;

® BBINIOJIHATH MPSMBbIE U3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEJIbHOW BJIAXKHOCTH BO3/yXa,
CHJIBI TOKA, HANpPSUKEHUS C MHCIIOJIIb30BAHMEM aHAJIOIOBBIX IMPUOOPOB U JIATYMKOB
(Gu3n4ecKux BEIMYUH, CPAaBHUBATh pPE3yJbTAaThl U3MEPEHUM ¢ Y4Y&€TOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

® [IPOBOJINTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DMU3NYECKON BEIUYMHBI OT APYToi C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COINPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IJIOIIAJU MONEPEUYHOI0 CEYEHUs U YEJIbHOIO CONPOTHUBIICHHUS BELIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILEr0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBOIHUKE,
UCCJIEJIOBAaHHUE TI0CJIEI0OBATEIbHOTO W MAapajuIeIbHOTO COEJUHEHHH MPOBOJHUKOB):
IUIAHUPOBATh HCCIEe0BaHUEe, cOOUPATh YCTAHOBKY M BBIIOJHITH U3MEPEHMs, CIeays
IPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTAThI MOTYYEHHONU 3aBUCUMOCTH B BHJIE
TabJIuI U TpadUKOB, A€TaTh BBIBOABI I10 pe3yJibTaTaM HCCIIeI0BaHUS;

® [IPOBOJIUTh KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIUYMH (yAelbHAas TEIIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE NIPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIEays
IPeJJI0KEHHOW HHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEIHUNHBI,

ecoOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore C J1abOpaTOPHBIM
000pyaOBaHUEM;

® XapaKTepu30BaTh MPUHIHUIIBI IEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB
C OMOpod Ha WX OomucaHus (B TOM YHCJE: CUCTEMa OTOIUIEHHS JIOMOB, TUTPOMETP,
napoBasi TypOHMHa, aMmIepMeTrp, BOJbTMETP, CUETYMK SJIEKTPUUECKOW HHEpruu,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNIbHbIE AIIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE MPEAOXPAHUTENHN, DJIEKTPOMArHUT, JJIEKTPOJIBUIraTeNb MOCTOSIHHOIO
TOKa), HWCIOJb3ys 3HAHUA O CBOMCTBAX (U3MYECKUX SIBICHUM M HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOHCTBA W HU3MEPUTENIbHBIE NPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUIaTEIb BHYTPEHHETO CrOPAHMs, JIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBbI 3JIEKTPUUECKUX IIEeTel C MOCIeI0BaTebHBIM U MapauIeIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPHUECKUX IENei;

®[IPUBOAMTH MpPHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOrO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpaIleHud ¢ NpUOOpaMu U TEXHHYECKUMH YCTpOICTBaMu,
COXpaHEHHS 370pOBbsi M COONIOACHHS HOPM 3KOJOTMYECKOTrO TIOBEJIEHUS B
OKpYXaroIlIeH Cpeae;

® OCYIIECTBIIATH MOUCK MH(pOpMaIuu (usnyeckoro cojepkanusi B IHTepHETe, Ha OCHOBE
UMEIOIIUXCA 3HAHUM M IyTEM CpPaBHEHHUs JOMOJHUTENIBHBIX HCTOYHHMKOB BBIJEIATH
UHPOPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® ICTIOJIb30BaTh NPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJIAPHYIO JHUTEPATypy
($U3MUeCKOro cojaep)kaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NpPUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HMHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;



®C03/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W KpaTKUE YCTHBIE COOOLIeHus, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (DPU3UYECKOTO COACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  NIPEACTaBIATh  pe3yJdbTaTbl MPOEKTHOM MM MCCIEI0BATENbCKON
JESTENIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BaTh W3YUYEHHbIN MOHATUIHBIN ammapar
Kypca (QU3UKH, CONPOBOXK/IATh BHICTYIUICHUE ITPE3EHTAL[EH;

®IIpU BBIIOJHEHUU YUYEOHBIX IPOEKTOB U HCCICNOBaHMNA (PU3MUYECKUX MPOLECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMU 33Ja4aMH,
CJIIEUTh 3a BBINOJIHEHMEM IUIaHA JEHCTBUH M KOPPEKTUPOBaTb €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIMIbI, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMMOEHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOLIUXCSH YMEHHIA:

® ICTII0JIb30BATh IOHATHUSA: CHCTeMa OTCYETa, MaTepualbHas TOYKa, TPAECKTOPHUS,
OTHOCHUTEJIEHOCTh MEXaHMUYECKOTO JBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHUYeCKue KoyiebaHus M BOJHBI, 3BYK, HHOPa3BYK U  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30pPYKOCTh U
JTAJIbHO30PKOCTh, CIIEKTPbl MCIyCKaHWsl M IOINIOIIEHUs, ainbda-, Oera- M ramma-
U3JTy4€HUsl, U30TOIIbL, SACpHAs SDHEPIEeTHKA,

e pa3nuyarh SIBICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBM)KEHUE, CBOOOIHOE MaJeHUE TeJl, PABHOMEPHOE
JIBUKEHHE 110 OKPY>XHOCTH, B3aUMOJEIHCTBUE Te€J, PEaKTUBHOE JIBHIKEHUE,
KosiebaTeNbHOE JBM)KEHHE (3aTyXalollue U BBIHYXKACHHBIE KoOJeOaHUs), pE30HAHC,
BOJIHOBOE JBIDKEHHE, OTpaX€HHE 3ByKa, MPSIMOJIMHEHHOE pPACIpOCTpaHEHUE,
OTpaXCHHE U MPEIOMIIEHUE CBETA, [I0JTHOE BHYTPEHHEE OTPa)KEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX IIBETOB, IUCIIEPCUSI CBETA,
€CTEeCTBEHHAs paJIMOaKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHUYATOrO CHEKTpa H3Iy4YeHHs)
[0 OINHKCAHUIO UX XAapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
JaHHOE (pr3HYecKoe SIBICHUE;

® pacro3HaBaTh MPOSIBIEHHE U3YyUEHHBIX (U3UYECKUX SBICHUH B OKpYy’KarolleM mupe (B
TOM 4Hcie (U3NUECKUE SBIICHUS B NPUPOJE: MPUIMBHI U OTIUBBI, IBH)KEHUE IUIAHET
ConHeYHOU CHCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEeHCMMUYECKHe BOJIHBI, IYHAaMH, 7XO, LIBETa Tell,
ONTHYECKUE SBJICHUS B  TNPUpPOJAE, OUOJOrHMUecKoe  JEeWCTBHE  BHJIUMOTO,
yIbTPAPHUOIETOBOTO M PEHTTCHOBCKOTO HW3JIyYCHHM, €CTECTBEHHBIM DPaIMOAKTHUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPaTUOAKTUBHOE W3JIyu€HHE IMPUPOAHBIX MHUHEPAJIOB,
JefiCTBUE paJiMOaKTUBHBIX M3IyYEHHI Ha OpraHu3M 4YeJoBeKa), IPU 3TOM NEPEBOIUTH
NPaKTUYECKYIO 3aJauy B y4eOHYIO, BBIJIENATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKM)
(bu3NYECKUX SIBICHUM;

® ONIMCHIBATh M3YYECHHBIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, HCIONb3Ys (PU3NUYECKHe
BEJIMYMHBI (CPEIHSIsI U MTHOBEHHAs! CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBHKCHMH,
YCKOpEHUe, MepeMellleHue, MmyTh, YIJIoBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YNPYTrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJeHHs], BEC Teja, UMITYJbC Teja, UMITYJIbC
CHJIBI, MEXaHHUYEeCKasi paboTa U MOILIHOCTh, TOTEHIIUAJIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IIOTEHIIMAJIbHAS SHEPTUSl CHKATOM MPYKUHBI, KWNHETUYECKAs
SHEprus, IOJHAas MEXAaHWYecKas SHEeprus, Mepuo] W 4YacToTa KOJIeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, I1OKA3aTelb IPEIOMIICHUS
Cpefbl), PH ONUCAaHUM MPABHIBHO TPAKTOBaTh (PU3MYECKUH CMBICI HCHOJIb3YEMbIX
BEJIMYMH, OOO3HAYECHUS M eIUHHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTHh (HOPMYJIH,



CBS3BIBAIOIIME JaHHYIO (U3MYECKYIO0 BEIUYHHY C JPYTUMH BEIMYUHAMHU, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IPOLECCHI, UCIOJb3Ys 3aKOH
COXpaHEHHs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIMII CYNEpPHO3ULIUU CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anures, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBI OTPAKEHUS M TMPEIOMJICHHUS CBETa, 3aKOHBI COXPAaHEHHs 3apsAIoBOTO H
MacCOBOI'O 4YHCENI TMpU SIEPHBIX pEaKIHsIX, MpH ATOM JaBaTh CJIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

® 00BSCHATDH (PU3UYECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO--CIICICTBEHHBIE CBSI3H,
CTpouTh OOBsiICHEHHWE M3 2—3 JOTHYECKMX IIaroB € OMOpPOH Ha 2—3 M3yYEHHBIX
CBOICTBa (PU3UUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIC 3a/1a4il (OMUPAIOIINECs HA CUCTeMY U3 2—3 ypaBHEHHUM), UCTOIb3Ys
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAIOIINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaM3a
YCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBME, BBISBISATH HEAOCTAIOUINE WU
M30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PEIICHUS,
OPOBOAWTH pPAacu€Thl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEITMYUHBL;

® pacro3HaBaTh NPoOJIEMbI, KOTOPbIE MOXHO PEIIUTH MPHU TMOMOIIHN (HU3NIECKUX METOJIOB,
UCIIONB3YSl OINMCAHWE UCCIEOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONIOKECHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA NPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;

® [IPOBOJIUTH OIBITHI 110 HAOJIIOICHUIO (PU3UUECKUX SBICHUN W (PU3NYECKHX CBOUCTB Tel
(u3y4yeHue BTOporo 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHsI DHEPTUH, 3aBUCHMOCTH
nepuoJia KojiebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTY/Ibl MAJIBIX KOJIEOaHHA, MPSIMOJIMHEHHOE PacipOCTpaHEeHNE
CBETa, pPa3liokeHHe OeJIoro cBeTa B CHEKTpP, U3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B CcoOMparomiel JIMH3e,
HaOJIOIeHNE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB H3IYYEHHUs): CaMOCTOSITENIbHO
coOMpaTh YCTAHOBKY M3 U30BITOYHOTO HaOOpa 000PYAOBaHMSI, OTIMCHIBATH X0/ OIBITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

® [IPOBOJIUTh TPH HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, OIpeenss cpenHee
3Hau€HUE H3MepsieMOl BeNMUYMHBI ((OKYCHOE pAcCTOSTHUE COOMparoliel JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

® [IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCHOJIb30BAHHUEM
OpSIMBIX W3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH TMPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Iiepuojia KojeOaHUM MaTeMaTHYecKOro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHUS CBETAa OT yrIjla MaJeHUs U
yria MpeloMIICHHs OT yIJia MajieHus1): TUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENEHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yJIbTaThl TOJNYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIMYUH B BHUJE TAOMUI U rpadUKOB, JeNIaTh BBIBOABI IO pe3yjbTaTaM
UCCIICIOBAHMS,

® [IPOBOJINTh KOCBEHHBIC M3MEpeHUs (U3NYECKUX BEIMYUH (CPEIHSA CKOPOCTh U
YCKOpEHHE Tejia IPU PAaBHOYCKOPEHHOM JIBUKEHHHU, YCKOPEHHE CBOOOJHOIO MaeHHUS,
KECTKOCTh TPYKUHBI, KOADOUIMEHT TPEHUS CKOJIBKECHHs, MEXaHWYecKas padoTa u
MOIIHOCTh, YacTOTa M TMEpHOA KoJeOaHMH MaTeMaTHYeCKOro W TMPYKUHHOTO
MasTHUKOB, ONTHYECKass cujga coOWparomed JIMH3bI, PaTuOaKTUBHBIA  (POH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cienysl MPeUIoKEeHHON HHCTPYKIMH, BBIUMCISATh 3HAUEHHUE BEIMYUHBI U



AQHAIM3UPOBATh TOJYUYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOM MOTrPEHIHOCTH
U3MEPEHU;

ecoOm0oiaTh TIpaBWIa TEXHUKH Oe3omacHocTH mpu pabore ¢ 1abOpaTOPHBIM
000py1I0BaHUEM;

® pa3IM4aTh OCHOBHBIE MPU3HAKU M3YUYCHHBIX (PM3UUECKUX MOJIEICH: MaTepHalibHas TOYKa,
abCoONIOTHO TBEPAOE TEJO, TOYEUHBIM MCTOYHHMK CBeTa, Jyd, TOHKas JIMH3A,
IUTAHETapHasi MOZEIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C Omopod Ha HX OmNHCaHUA (B TOM YHCIE: CIUJOMETP, AATYUKU IOJIOKEHUS,
paccTosHUS M YCKOPEHHSI, PaKeTa, 9X0JIO0T, OUYKH, TIEPUCKOII, (pOTOAIIapaT, ONTUIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), HCIONb3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUI U HEOOXOTUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YUEHHBIX TEXHMUYECKHUX YCTpOICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIIOTMYECKUX MPOIECCOB MPU PEIICHUU Y4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBbI JUIsl IOCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie U coduparouieit TuH3e;

®IPUBOJUTH TMpUMEpPbl (HAXOAUTh HWH(GOPMALMIO O TpUMEpax) MNPAKTUYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUA B TIOBCEAHEBHOM KH3HH Ui OOECIICYCHUs
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpAaHEHHS 370pOBbsi M COONIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYXarolieu cpene;

® OCYIIECTBIIATh TMOUCK HHpopManu ¢Gu3nyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENILHO (DOPMYJIMpPYST TOUCKOBBIM 3ampoc, HAaXOAUTh IYTH OINpEAeeHUs
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

® [ICII0JIB30BATh IPH BBINOJIHEHWH YYEOHBIX 3aJaHMI Hay4yHO--TIONYJISPHYIO JIUTEPaTypy
(U3NUECKOro Co/Aep)KaHUs, CIpPaBOYHbIE MaTepHaibl, pecypchl cetu HMHTepHer,
BJa/IeTh NpUEMAMM KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUN U3
OJIHOH 3HAKOBOW CHUCTEMBI B APYTYIO;

® c03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHNs Ha OCHOBE MH(OpMAIK U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COAEp)KaHUs, MNyOIMYHO Mpe/CTaBlIsATh
pe3ynbTaThl MPOEKTHOM WIJIM MCCIIEI0BAaTENbCKONW EATEIbHOCTH, TP 3TOM IPAMOTHO
UCIMOJIb30BaTh HM3YUYCHHbIM MOHATUHHBINA amnmapar W3ydyaemoro pasiena (U3uKd U
COMPOBOXKAAaTh BBICTYIUICHHE Ipe3eHTaluueld c¢ y4éToM OCOOEHHOCTEH aynuTOpHuH
CBEPCTHHKOB.



3. TemaTn4yeckoe NIVIAHUPOBAHUE

7 KJIIACC
Neo'  HaumenoBanwue pasnenoB u | Beero K-p JI-p [IpoekTsl Mertoap! 1 HOpMBI Peanuza- | DnekTpon-
TEM IpPOTrpaMMbl 4acoB OpraHu3aIuu s HBIE
1| oOy4eHwUs. Bocriuta- | (mugpoBbIe
/ XapaKTepucTuKa TEIBLHOTO | ) oOpa3oBa-
i JEeSITeIbHOCTH MOTEHIINA- TeJIbHbIC
o0yyaromuxcs na pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPYKAKIIEr0o MUpa
1.1 | ®wusuka - HayKa 0 IpUpoe 2 Brrasnenue pasnmuunii | becena bubmumote-
MEXITy PU3NICCKUMU ka [OK
A XUMHAYECKUMU https://m.eds
MPEBPAICHUSIMH. 00.ru/
PacnioznaBanue u
Kiaccuukanus
(bU3HUECKUX SBICHUIA:
MEXaHUYECKUX,
TETIJIOBBIX,
AIEKTPUUECKUX,
MarHUTHBIX U
CBETOBBIX.
Hab6monenue u
onucanue GU3NIECKUX
SIBJIEHU
1.2 | ®uznueckue BEIUUYNHBI 2 1 Ornpezenenne LeHbl Boeimonunen | bubnuore-
NEJICHUS IIKaIbl ue nmpoekrta | ka [JOK

U3MEPUTEIIEHOTO
npubopa. U3mepenue

https://m.eds
00.1u/




JIMHEHHBIX pa3MepoB
TEJ ¥ IPOMEKYTKOB
BPEMEHU C y4ETOM
IIOIPELIHOCTEN.
H3mepenue o0bEma
JKUAKOCTH U TBEPJOTO
tena. U3mepenne
TEeMIEepaTypbl IPU
MTOMOIIIX KUJKOCTHOTO
TEPMOMETPA U JaTUHKA
TEeMIIepaTyphI.
Brinosninenue
TBOPYECKUX 3aJaHUI
O MOUCKY CIIOCO0O0B
U3MEPEHHS] HEKOTOPBIX
(bu3myecKux
XapaKTEPUCTHK,
HarnpuMmep, pa3MepoB
MaJbIX 00bEKTOB
(BoJIOC, MPOBOJIOKA),
YAQIEHHBIX O0BEKTOB,
OOJIBIINX PACCTOSHUIA,
MaJibIX IPOMEKYTKOB
BpeMeHu. O0cyxKIeHe
MpeJIaraeMbIX
croco6oB

1.3

EcTtecTBeHHOHAYUHBIH
METO/]] TO3HAHUS

BriaBrkeHne THIIOTES,
OOBSICHSIIOIINX
MIPOCTHIC SBJICHUS,

[IpakTukym

Jlnanor

Bubnuore-
ka [JOK
https://m.eds




HalpuMep: — oyemy
OCTAHABJIMBAECTCS
JBHKYIIEECS 110
TOPU30HTAIIBHOU
MIOBEPXHOCTH TEJNO; —
MIOYEMY B KaPKYIO
MOTr0/1y B CBETJION
01K 1€ MPOXJIaaHEH,
4YeM B TEMHOM.
[Ipennoxenue
CII0COOOB ITPOBEPKHU
runores. [IpoBenenne
MCCJIEI0BAHUS 110
poBepKe KaKOUIno0
TUIIOTE3BI.
ITocTpoenne
IIPOCTEUIINX MOJEIIEH
(bU3UYECKUX SBICHUN
(B BU/I€ PUCYHKOB WJIH
CXEM), HallpuMmep
MaJICHNE NIpEeAMETa;
IPSAMOJIMHEMHOE
pacpocTpaHeHue
cBeTa

Hroro no pasgeny

6

2

Pasnen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHUH BellleCTBA

2.1

Crpoenue BelecTBa

1

HaOmronenue n
WHTEPIpETAIH

[IpakTukym
o

Bubnuore-
ka IJOK
https://m.eds




OTIBITOB,
CBUJCTEIHCTBYIOIINX
00 aToMHO-
MOJIEKYJISIPHOM
CTPOCHUU BEILIECTBA:
OTIBITHI C
pacTBOpeHUEM
pa3IMYHBIX BEIIECTB B
Boze. OneHka
pa3MepoB aTOMOB H
MOJIEKYJI C
UCTIOJIb30BaHUEM
dhoTorpadwuii,
MIOJTYYCHHBIX Ha
aTOMHOM CHJIOBOM
mukpockorne (ACM) —
nabopaTopHas pabora
o teme: «O1eHka
JaMeTpa aToma
METOIOM PSIOB (C
WCTIOJIH30BAHNUEM
¢dotorpaduii)».
Onpenenenue
pa3MepoB MabIX TeJ

pELIEHUIO
MPAaKTUYECK
uX 3a/1a4y

becena

2.2

JIBr>xeHue u

B3aUMOJCHCTBHE YaCTHI]

BCIICCTBA

Hab6mronenue u
00BsICHEHHE
OpOYHOBCKOTO
JIBHKEHHS U SIBJIEHUS

b dy3uu.

becena

[IpakTukym

Bubnuore-
ka [JOK

https://m.eds
00.1u/




[IpoBenenue u
00BSACHEHHE OIBITOB
10 HaOJIIOICHUIO
TEIIOBOTO
pacIIupeHus ra3oB.
[IpoBenenue u
00BsACHEHHE ONBITOB
10 OOHAPYKEHHUIO CHIT
MOJICKYJISIPHOTO
MPUTSOKECHUS U
OTTAJIKHBAHUS

23

ArperatHbie COCTOSIHUSI
BELIECTBA

Onucanue (¢
HCII0JIb30BaHUEM
IPOCTBIX MOJIENIEN)
OCHOBHBIX pa3jinuuii B
CTPOEHHH Ta3oB,
JKAJIKOCTEN U TBEPIBIX
tel. OObsICHEHUE
MaJIOM CXKUMaeMOCTH
JKUJIKOCTEN U TBEPJIBIX
Tel, OOJIBIION
C)KMMAeMOCTH T'a30B.
OObscHEHHE
coxpaHeHus (HOpMbI
TBEPABIX TEN U
TEKYUYECTH KUJIKOCTH.
[IpoBenenue onbITOB,
JIOKA3bLIBAIOIIMX, YTO B
TBEPIOM COCTOSHUU

Brinonnen
W€ MpOeKTa

becena

Bubnuore-
ka [IOK

https://m.eds
00.1u/




BOJIBI YaCTHUIIBI
HaxOJSTCs B CPEIHEM
Jajbllie Ipyr OT JIpyra
(TJIOTHOCTH MEHBILIE),
YeM B JKUIKOM.
VYcranoBneHue
B3aMMOCBS3H MEKIY
0COOCHHOCTSIMU
arperaTHbIX COCTOSTHHUI
BOJIBI U
CyIlIECTBOBaHUEM
BOJHBIX OPTraHU3MOB
(MC — 6uonorus,

reorpadus)
Wroro no pasaeny 5
Paznen 3. [IBuskeHue U B3auMo/IeiicTBHE TeJl
3.1 | MexaHn4yeckoe JBUKEHHE 3 HccnenoBanue [Ipaktukym | bubnuore-

PaBHOMEPHOTO o ka [IOK
JIBUJKEHMUS, PEIICHUIO https://m.eds
OIPEJIENIEHHE ETO npakTHyeck | 00.ru/
MIPU3HAKOB. UX 3a/1a4
Hab6monenue
HEpPaBHOMEPHOTO becena

JBMOKCHUS U
ONIPEAEIIEHUE Er0
OTITUYHH OT
PaBHOMEPHOTO
JIBYKEHHUS.




Ornpenenenue
CKOPOCTH
PaBHOMEPHOTO
JBUKEHUS (LIapUKa B
KUJKOCTU, MOJICIH
INEKTPUUYECKOTO
ABTOMOOWJIS U T.11.).
Onpenenenue
CpEeIHEN CKOPOCTH
CKOJIbXKEHUS OpycKa
WJIH IIapyKa 1o
HaKJIOHHOM
IUIOCKOCTH Pemienue
3a/1a4 Ha
orpezeNieHue MmyTH,
CKOPOCTH Y BpEMEHU
PaBHOMEPHOTO
NIBIDKEHHUA. AHAIW3
rpadukoB
3aBUCHMOCTH TYTH U
CKOPOCTH OT BpEMEHU

3.2

WNuepuus, macca,
IUIOTHOCTh

OObsicHeHUE U
MIPOTHO3UPOBAHNUE
SIBIICHUH,
00yCIIOBJICHHBIX
WHEpUUen,
HarnpuMep, 9To
MIPOUCXOIUT TIPH
TOPMOKEHUH WU
PE3KOM MaHEeBpe

[IpakTukym
o
PEIIEHUIO
MIPAaKTHYECK
UX 3a1a4

Hwnamor

Bbubnuore-
ka [JOK

https://m.eds
00.1u/




aBTOMOOWIISA, TIOYEMY
HEBO3MOIKHO
MTHOBEHHO
MIPEKPATUTH
JIBIKEHUE Ha
BEJIOCHUIIEIE U
camMoKaTe U T. 1.
[IpoBenenue u
aHaJIu3 OIBITOB,
JIEMOHCTPHUPYIOIIIX
WU3MCHEHHE CKOPOCTH
JIBMOKCHUS Tela B
pe3ylbTaTe AeUCTBUS
Ha HEro JPYTHX Tell.
Pemrenne 3ama4u Ha
OTIpEICTICHUE MACChI
Tena, ero oonéma u
IIOTHOCTH.
IIpoBenenue u
aHaJIu3 OIBITOB,
JIEMOHCTPHPYIOIIIX
3aBHCUMOCTD
U3MEHEHHUS CKOPOCTH
TeJla OT €ro MacChl
TIpH B3aUMOJICHCTBUN
ten. M3amepenue
Macchl Tejla
Pa3TUIHBIMHU
croco0amu.
Onpenenenue




IJIOTHOCTH Teja B
pesyibTare
HU3MEPEHUS ero
Macchl 1 00BéMa

33

Cuna. Buns! cun

14

Hzydenue
B3aUMOJICUCTBHUS KaK
MPUYUHBI U3MEHEHUS
CKOPOCTHU T€JIa WIH
ero aedopmanmm.
Onucanue peajibHbIX
CUTYyalHil
B3aUMOICHUCTBUS TEII
C IMMOMOIIILIO MOJICIICH,
B KOTOPBIX BBOJIUTCS
MIOHATHE U
N300paKCHHUE CHIIBI.
H3ydenue cuibl
YIPYTOCTH.
UccnenoBanme
3aBHCHMOCTH CHJIbI
YOPYTOCTH OT
YAJIMHEHUS
PE3UHOBOTO LIHYpa
WIN TIPY>KUHBI (C
MTOCTPOCHHUEM
rpaduka). AHanus3
MPaAKTHYECKUX
CUTYyallMil, B KOTOPBIX
MPOSIBISETCS
JIENCTBHUE CHUIIBI

[IpakTukym
1o
PEILICHUIO
MPaKTUYECK
uX 3a/1a4

Brinmonnen
W€ MpoeKTa

Bbubmuore-
ka [JOK

https://m.eds
00.ru/




YIPYTOCTH
(ynpyrocTtb Mms4a,
KPOCCOBOK, BETOK
JepeBa u Jip.).
AHanus cutyanuu,
CBSI3aHHBIX C
SIBJICHUEM TATOTEHUS.
OOBsicHEHHE
OpOUTATEHOTO
JIBMOKEHUS TUIAHET C
HCII0JIb30BaHHEM
SIBJICHUS TATOTCHUS U
3aKOHA WHEPITUH.
H3mepenue Beca Tema
C MMOMOIIILIO
JTUHAMOMETpa.
OO0ocHOBaHHUE ATOTO
crocoba n3MepeHusl.
Ananus u
MOJICTTUPOBAHUE
SIBJICHUSI
HEBECOMOCTH.
DKCTepUMEHTAIbHOE
MoJTydyeHue IpaBuiia
CII0KEHUS CHIL,
HaIPaBJICHHBIX BIOJb
OJIHOU IIPSIMOM.
Onpenenenue
BEJTMYNHBI
PaBHOAECUCTBYIOLIEH




cuil. U3yueHnue cuibl
TPEHUS CKOJIbKEHUS
U CUJIBI TPEHUS
MOKOS.
HUccnenosanue
3aBHCHMOCTH CHJIBI
TPEHUS OT CHIIBI
ABJIEHUS U CBOMCTB
TPYIIUXCS
IIOBEPXHOCTEHN.
Ananus
MPaKTUYECKHUX
CUTYallui, B KOTOPBIX
TIPOSIBIISAETCS
IEUCTBUE CUIIBI
TPEHUS,
HCIIONB3YIOTCA
CII0COOBI €€
YMEHBIIICHUS WU
yBeJIUYEHUS (KaTaHHe
Ha JIbDKaX, KOHbKaX,
TOPMOKEHUE
aBTOMOOMIIS,
HCIOIb30BaHUE
MOAIIUITHHKOB,
IUIaBaHHE BOJTHBIX
JKUBOTHBIX U JIP.).
Pemenue 3agau ¢
HCIIOJIL30BaHIEM
dhopmyn st pacuéra




CHUJIbI TSIXKECTH, CUIIbI
YIPYTOCTH, CHJIBI

TPEHUS
Uroro no pazgeny 21 1
Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
4.1 | Hasnenue. [lepenaua 3 AHanus u [TpakTukym | bubnuore-
JIaBJICHUS TBEPABIMU 00BSICHEHHE OIILITOB | IO ka IJOK
TEJIaMU, )XKUIKOCTIMH U U IIPAKTUYCCKUX pemenuto | https://m.eds
razamu CUTyaluii, B KOTOPBIX | HpaKTHyecK | 00.rw/
MPOSIBIISIETCS CUJIa X 3a7a4
JIaBJICHUSL.
O06ocHoBanue Hmanor
crmoco0oB

YMEHbILIEHUS U
yYBEJIUYEHUS
nasnenus. M3yuenue
3aBUCHUMOCTH
JTaBJICHUS ra3a oT
o0bEMa U
TEMIIEPATYPHI.
N3yuenne
ocoOeHHocTeH
nepeiayu 1aBJIeHUs
TBEPABIMU TEJIAMH,
KUJKOCTAMU U
razamu.
ObocHoBaHMe
pE3yNIbTAaTOB OIBITOB
0COOEHHOCTSIMH




CTPOCHHUSI BEIIECTBA B
TBEPIOM, KUJIKOM U
ra3oo0pa3HoOM
COCTOSIHUSIX.
DKCIEPUMEHTAIILHOE
JI0Ka3aTesIbCTBO
3akoHa [lackais.
Pemenue 3agay Ha
pacd€T naBieHUs
TBEPAOIO Tea

4.2

JlaBiaeHue KuJIKOCTH

Hccnenosanne
3aBHCHMOCTH
JIaBJICHUS KUIKOCTH
OT TIIyOUHBI
NOTPY>KEHUS U
IUIOTHOCTH
JKHIKOCTH.
HaOmronenne n
00BsACHEHUE
TUAPOCTATUIECKOTO
napajiokca Ha OCHOBE
3akoHa ITackans.
N3yuenue
COOOIIAOIINXCS
cocynoB. Pemenne
3aJ1a4 Ha pacyeT
JTaBJICHHMS KAJIKOCTH.
OO0bsacHeHne
MIPUHLUIIA JEHCTBUS
TUAPABINYECKOTO

[IpakTukym
o
PELIECHUIO
IIPAKTUYECK
UX 3a/1a4

becena

Bubnuore-
ka [IOK

https://m.eds
00.ru/




rpecca,
ITHEBMATHYECKUX
MallvH. AHaIU3 U
00BsICHEHHE
MIPAKTUYECKHUX
CUTYyalHH,
JEMOHCTPHUPYIOIIUX
MIPOSIBIICHUE
aBJICHUS KAIKOCTH
u 3akoHa Ilackans,
HaIPUMeEp TPOIIECCOB
B OpTaHHU3Me TIpU
[I1yOOKOBOJAHOM
HBIPSTHUU

4.3

ATMocdepHOe TaBIeHHE

DKCrepuMEHTAIbHOE
oOHapyx eHHe
aTMOoCc(epHOTo
JaBJIEHUs. AHAIU3 U
00BSICHEHHE OIBITOB
Y IPAKTHYECKUX
CUTyalum,
CBSI3aHHBIX C
JIEUCTBUEM
aTMOC(epHOTO
JTABJICHUSI.
OOnsicHeHUe
CyIIIeCTBOBaHUS
atMocdepsl Ha 3emie
Y HEKOTOPBIX
IUIAaHETaxX WIH €€

[IpakTukym
1o
PEIICHUIO
MIPAaKTHYECK
UX 3a1a4

Hwnamor

Bubmuore-
ka [JOK

https://m.eds
00.1u/




OTCYTCTBHS HA
JPYTHX TUTAHETaX U
Jlyne. O0bsicHeHUE
W3MCHCHUS
IUIOTHOCTHU
aTMocdepsl ¢
BBICOTOU U
3aBUCHUMOCTH
aTMochepHOTro
JTABJICHUS OT BBICOTEHI.
Pemenue 3anau Ha
pacdér
aTMOC(EepHOTo
nasienus. 3ydyenue
YCTpOMCTBA
OapomeTpa-aHepouia

4.4

JlericTBUE )KUJIKOCTHU U ra3a
Ha [IOrpy>KEHHOE B HUX
TEJI0

DKCrepuMEHTAIbHOE
oOHapyXeHHe
JNEUCTBUS JKUJIKOCTH
Y ra3a Ha
NOTPYXEHHOE B HUX
teno. Onpenenenne
BBITAJIKUBAIOILEN
CUJIBIL, ACUCTBYIOLIEN
Ha TeJo,
IOrpy>KEHHOE B
HKUJKOCTb.
IIpoBenenue u
00CyKIeHUE OMBITOB,
JEMOHCTPUPYIOLINX

[IpakTukym
o
PEIICHUIO
MIPAaKTHYECK
UX 3aJ1a4

becena

IIpoext

bubmmore-
ka [IOK

https://m.eds
00.1u/




3aBUCUMOCTD
BBITAJIKUBAOLIEN
CUJIBIL, JCUCTBYIOLIEN
Ha TEJIO B )KUJIKOCTH,
oT 00BéMa
MOTPY>KEHHOM B
YKUJKOCTh 4acTH TeJla
U OT IUIOTHOCTH
)kunkoctu. [IpoBepka
HE3aBHCUMOCTH
BBITAJIKMBAOLIEH
CHUJIBL, JCUCTBYIOLIEN
Ha TEJO B KUJKOCTH,
OT Macchl Tena.
Hccnenosanne
3aBUCHMOCTH Beca
TeJIa B BOJIE OT
00BEma
MOTpyKEHHOU B
YKUJKOCTh YacTH
Teaa. Pemrenne 3agaq
Ha IPUMEHEHHUE
3aKoHa Apxumena u
YCIJIOBHS TJIaBaHUS
TelL.
Koncrpyuposanue
apeomeTpa Ui
KOHCTPYUPOBAHUE
JIOJIKU 1
onpeaceHue eé




rpy30I0ABEMHOCTH

Hroro no pazneny
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Paznen S. Pabora 1 MOIIHOCTL. JHePIrus

5.1

Pabora 1 MOIIHOCTE

3

DKCIEepUMEHTAIILHOE
onpenenaeHue
MEXaHUYECKOU
paboThI CHITBI
TSKECTH TIPU
MaJICHUH TeJa U CUJIbI
TpEHUs IIPU
PaBHOMEPHOM
NepeMEIICHUH Tella
110 TOPU30HTAIBHOU
noBepxHocTu. Pacuér
MOUIHOCTH,
pa3BUBaeMOM IIpH
noabEMeE 1o
nectHulle. Pentenue
3a/1a4 Ha pacuér
MEXaHUYECKON
paboTHI U MOIITHOCTH

[IpakTukym
becena

Bbubmuore-
ka [IOK

https://m.eds
00.1u/

52

IIpocTeie MexaHU3MBI

Omnpenenenue
BI)II/IFpI)IIHa B CUJIC
MTPOCTHIX
MEXaHHU3MOB Ha
MpuMepe phryara,
MOBMKHOTO U
HEMOABMIKHOI'O
0JI0KOB, HAKJIOHHOH

Hwnamor

bubmmore-
ka [IOK

https://m.eds
00.1u/




IIJIOCKOCTH.
HccnenoBanue
YCIJIOBHSI paBHOBECHSI
phluara.
OOGHapyxeHue
CBOWCTB ITPOCTHIX
MEXaHHU3MOB B
Pa3IUYHBIX
WHCTPYMEHTAX U
MPHUCIIOCOOICHHMSIX,
HCIIOJIb3YEMBIX B
OBITY U TEXHHUKE, a
TaKXKe B )KUBBIX
OpraHu3Max.
DKCrepuMEHTAIbHOE
JI0Ka3aTeNbCTBO
paBeHCTBa paboT mpu
MIPUMCHCHHUH
MPOCTHIX
MEXaHU3MOB.
Omnpenenenne KIT
HAaKJIOHHOU
miockoctu. Pemenue
3a/1a4 Ha
MIPUMEHEHHE TTpaBHIia
paBHOBECHsI pblyara u

Ha pacuér KIT/]

5.3 | Mexannueckas 3Heprus OkcnepuMenTanbHoe | [IpakTukym | bubnuore-
onpeacIeHue Jlnanor ka [JOK
H3MEHEHUS https://m.eds




KHHETHYECKOH U
MOTEHITNATbHON
SHEPIUH TeJla P ero
CKaTBIBAHHUH 10
HAKJIOHHOM
IUIOCKOCTH.
dopmynupoBaHUE HA
OCHOBE
HCCIICA0BAaHUS 3aKOHA
COXpaHEHUS
MEXaHMYeCKOH
SHEPTUH.
OO6cyx1eHre rpaHull
MPUMEHUMOCTHU
3aKOHA COXpaHEHUs
sHepruu. Pemienue
3ajJa4 ¢
HCIIOIb30BaHUEM
3aKOHA COXpaHEHUs

SHEPTUU
Hroro no pazneny 15 3
OBUIEE KOJIMYECTBO 68 12
YACOB I10 ITPOIT'PAMME
8 KJIACC
Pasnen 1. TenioBble siB1eHUs
1.1 | Crpoenue u cBOMCTBa 7 Hab6monenue n [Ipaktuky | bubnmore
BEIIIECTBA HHTEpIpETaIs M IO ka [IOK
OTIBITOB, pemennro | https:/m.e
CBUETENHCTBYIOIINX npaktuue | dsoo.ru/




00 aTOMHO-
MOJICKYJISIPHOM
CTPOCHUH BEIIECTBA!
OIIBITHI C
pacTBOpeHUEM
pa3IUYHBIX BEIICCTB B
Boje. Pemrenue 3agau
10 OI[CHUBAHHIO
KOJIMYECTBA aTOMOB
WJTH MOJICKYJI B
enuHAIe 00BEMA
BEIECTBA. AHAIN3
TEKCTa APEBHUX
ATOMHCTOB (HaIIpUMeEp,
(hparMeHTa MO3MBI
Jlykpeuust «O mpupoje
BelIeh») ¢
M3JI0KEHUEM
000CHOBaHUI aTOMHOM
TUIOTE3bI (CMBICIIOBOE
yrenue). Onenka
yOeIUTENbHOCTH ITUX
000CHOBaHUH.
OObscHeHue
OpOYHOBCKOTO
JIBUKEHMSI, SIBIICHUS
nudy3un U pa3Tuanii
MEKy HUMH Ha
OCHOBE IMOJIOKEHUI
MOJIEKYJISIPHO-

CKHUX
3a71a4
becena




KHMHETUYECKON TEOpUU
CTPOEHHUS BEILECTBA.
OObsicHeHne
OCHOBHBIX Pa3jIu4Mil B
CTPOEHHUH Ta3oB,
KHUAKOCTEH U TBEPIBIX
TEJ C UCIOJIB30BaHUEM
MOJIOKEHUHN
MOJIEKYJIIPHOKUHETUY
€CKOH TEOpHUH
CTpOEHHUS BEILIECTBA.
[IpoBenenue onbITOB
O BBIPAILUBAHUIO
KPHUCTAIIJIOB
MOBApEHHOU COJIU WU
caxapa. I[IpoBenenue u
0OBSICHEHHE OIBITOB,
JTEMOHCTPUPYIOIITUX
KalWJUIAPHBIC SIBJICHUS
U SIBJICHHE
CMa4YuBaHUS.
OO0mbscHeHHE posn
KalUJUISIPHBIX SBJICHHMA
JUTSI TIOCTYTITICHHS
BOJIBI B OPTaHU3M
pacTeHuH.
HaoOmroneunue,
MPOBEACHUE U
00BSICHEHHE OTBITOB
10 HAOJIOJICHUIO




TEIJI0OBOrO
pacuImpeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX
tel. OObsACHEHUE
coxpaHeHHus 00bEmMa
TBEPJBIX TET,
TEKY4ECTH KUJIKOCTH
(B TOM UHCIIE, pa3HUIIBI
B TEKYUYECTH IS
Pa3HbIX KHUAKOCTEN),
JIaBJICHHMS Ta3a.
[IpoBenenue onpITOB,
JEMOHCTPUPYIOLIUX
3aBUCHMOCTD JTaBJICHUS
BO3/lyXa OT ero o0béma
Y HarpeBaHUs WU
OXJIaXKICHUS, U UX
00BsCHEHNE Ha OCHOBE
aTOMHO-
MOJIEKYJISIPHOTO
ydeHus. AHaiu3
MPaKTUYECKHUX
CUTyalluH, CBA3aHHBIX
CO CBOMCTBaMH Ira3os,
JKUJIKOCTEN U TBEPBIX
Tel

1.2

Tennossle mporeccsl
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O6ocHOBaHMe MpaBUII
W3MEpEHUs
TEMIIepaTyphbl.
CpaBHeHUE pa3IMYHBIX

[IpakTuxy
M

becena
IIpoexr

bubnnore
ka [JOK

https://m.e
dsoo.ru/




CHoco0OB U3MEPEHUS U
LIKaJT TEMIIEpaTyphl.
Hab6mronenue u
0OBSICHEHHE OIBITOB,
JTEMOHCTPHUPYIOIIUX
M3MEHCHHUEC
BHYTPEHHEH SHEPTUU
Teja B Pe3yJIbTaTe
TeIIonepeiadu 1
paboThl BHEITHUX CHII.
Habmronenue u
00BSCHEHHE OIILITOB,
o0cyxaeHne
MIPaKTUYECKHUX
CUTyaluH,
JEMOHCTPHUPYIOLINX
pa3INyYHbIe BHUJIbI
TeTIoTNepeIavuu:
TETJIONPOBOIHOCTbD,
KOHBEKIIHIO,
W3IIy4YEHUE.
HccnenoBanue
SIBJICHHS TEIJI000MeHa
IpU CMEITUBAaHUHT
XOJIOAHOU U ropsiueit
Boasl. HaOmronenue
YCTaHOBJICHUS
TETIJIOBOTO PaBHOBECHS
MEXIy ropsuen u
XOJIOAHOW BOJIOM.




Ornpenenenue
(n3mepenue)
KOJIMYECTBA TETUIOTHI,
MOJYYEHHOTO BOJIOM
P TETUIO0OOMEHE ¢
HarpeTbhiM
METAITMYEeCKUM
UIHHIPOM.
Omnpenenenue
(n3mepeHnue) ynenpHon
TETIIOEMKOCTH
BelecTna. Pemenue
3a/1a4, CBSI3aHHBIX C
BBIUMCIICHHEM
KOJIMYECTBA TETJIOTHI U
TEIUIOEMKOCTH TIPU
TeruiooOMeHe. AHanu3
CUTyauumn
MPAKTUIECKOTO
WCITIOJIb30BAHHUS
TETUIOBBIX CBOWCTB
BEIIECTB U
MaTepuaioB,
HaIpUMep, B LEJIX
9HEProcOepeKeHUsI:
TETUTON30JISIIHS,
sHEeprocOeperaIme
KPBIIIIH,
TEPMOAKKYMYJISITOPBI U
T. 1. Habmonenue




SIBJICHUM UCIIAPEHUS U
KOHJICHCALIMH.
Hccnenosanue
rpoiiecca UCapeHust
Ppa3IUYHBIX
JKAIKOCTEN.
OOBsiCHEHNE SIBJICHUH
WCIIapeHus 1
KOHJIEHCAI[UX Ha
OCHOBE aTOMHO
MOJICKYJISIPHOTO
yuenus. Habmonenue
1 00BbICHEHHE
npoiiecca KUIeHus, B
TOM YHCJIIE
3aBHCHMOCTHU
TEMIEPaTypbl KUTICHUS
OT JIaBJICHUS.
Omnpenenenue
(u3mepenue)
OTHOCHUTCIBbHOMI
BJIQXKHOCTH BO3IyXa.
Habmonenue
mpoliecca MniaBiIeHUs
KPUCTAILITUIECKOTO
BEIIECTBA, HAIPUMED,
apaa. CpaBHEHUE
MIPOIIECCOB TUIABJICHHS
KPUCTAUTUICCKUX TEJ
Y pa3MsTueHus Ipu




HarpeBaHuu
aMOp(QHBIX Tell.
Ornpenenenue
(u3mepeHnue) ynenbHon
TEIUIOTHI IIJIaBJICHUS
npaa. O0bsIcHEHNE
SIBJICHUY TUIaBJICHUS U
KpUCTAIITU3AUU Ha
OCHOBE
ATOMHOMOJIEKYJISIPHOT
0 yueHus. Pemenue
3a/1a4, CBA3aHHBIX C
BBIUMCIICHHEM
KOJIMYECTBA TEIJIOTHI B
mporeccax
TEIUIONEepeIauu pu
TUTaBIICHUU U
KPUCTAJTU3AIINH,
WCTIAaPCHHUH U
KOHAEHCAlluU. AHaIN3
CUTYyalHil
MPAKTHIECKOTO
NPUMEHEHUS SIBICHUN
TUTaBIICHUS U
KpUCTAITU3aIUH,
HaIpuMep, MOTyYCHHUE
CBEPXYHCTHIX
MaTepHajoB, COJIEBas
rpeska u 1p. AHaIu3
paboThl U OOBSICHEHHE




MPUHIIUIIA JEHCTBUSA
TEIJIOBOIO ABHUTATCIIA.
Brruncienue
KOJIMYECTBA TCIIOTHI,
BBIJICTISIFOIIETOCS TTPU
CTOPAHUU Pa3IMYHbBIX
BHJIOB TOILIMBA, U
KIIJI nBuraremns.
OO6cyxnenue
JKOJOTHYSCKUX
MMOCJICICTBUI
HCIIOJIL30BaHUS
IBUTaTEIEH
BHYTPEHHETO
CTOpaHMs, TEIJIOBBIX U
TUJPOIJICKTPOCTAHIIUM

Hroro no pazneny
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Paznen 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJI

CHUA

2.1

SHCKTpI/I‘-IeCKI/Ie 3apsaabl.
3ap$I)KeHHLIe TCJIa U UX
B3aUMOCHCTBHUE

7

HabGmronenue u
MIPOBE/ICHUE OIBITOB
0 JIEKTPU3ALUH TeI
IIPU CONPUKOCHOBEHHUH
U UHAYKIHECH.
HaOmronenne n
00BsACHEHHE
B3aMOJECUCTBHUA
OJHOUMEHHO U
Pa3HOMMEHHO
3apsKEHHBIX Tell.

becena
[IpakTuky
M

Bbubnuore
ka [JOK

https://m.e
dsoo.ru/




OOBbsicHeEHHE
MPUHIIMIIA JEHCTBUS
3JIEKTPOCKOTA.
OOBbsicHEHNE SIBIICHUH
AJICKTPU3ALNH TTPU
COTNIPUKOCHOBEHUU TEI
Y UHIYKIUEH C
HCIOJIb30BaHUEM
3HAHUHM 0 HOCHUTEIISX
AJIEKTPUUYECKUX
3apsi/IoB B BEIIIECTBE.
Pacno3naBanue u
00BsACHEHHE ABIECHUMN
AJICKTPHU3ALNH B
IIOBCEIHEBHOM JKU3HU.
HaOmronenue n
0OBSICHEHHE OIBITOB,
WUTIOCTPUPYIOIIHNX
3aKOH COXpaHEHUs
AIEKTPUIECKOTO
3apsina. HaGmronenue
OITBITOB 1O
MO/IEJTUPOBAHUIO
CHUJIOBBIX JIMHUM
3JEKTPUUYECKOTO TOJIA.
HUccnenosanune
EeWCTBUS
AJIEKTPUIECKOTO TTOJISI
Ha MMPOBOJIHUKHU U
JTUAJIEKTPUKU




2.2

ITocTostHHBII
IEKTPUYECKUI TOK

20

Hab6mronenue
Pa3TUYHBIX BHJIOB
JIehcTBUA
3JIEKTPUYECKOTO TOKA
1 0OHapYy>KCHHUE ITUX
BUIOB JICUCTBUA B
ITOBCETHCBHOM JKU3HH.
HaOmronenue
BO3HUKHOBEHMS
ra3oBOro paspsiiaa u
3JIEKTPUYECKOTO TOKA B
xuakoctu COopka u
HCIIBITAHUE
AJICKTPUYCCKOM 1IN
ITOCTOSIHHOT'O TOKA.
H3mepeHue cuibl Toka
aMIepMEeTPOM.
Hsmepenue
AJIEKTPUIECKOTO
HaIPsHKCHUS
BOJIbTMETPOM.
[IpoBenenue u
O0OBSICHEHHE OIBITOB,
JEMOHCTPHUPYIOIINX
3aBHCUMOCTD
AJIEKTPUIECKOTO
COTIPOTHBIICHUS
MMPOBOJIHHKA OT €T0
JUTAHBI, TIIOIIA N
MONEPEYHOr0 CeYEHUs

IIpakTuxy
M IO
PELICHUIO
IIpaKTH4e
CKHX
3a1a4
[Ipoekt

Bubnuore
ka IJOK

https://m.e
dsoo.ru/




U MaTepuaa.
HccnenoBanue
3aBUCHUMOCTH CHJIBI
TOKA, IPOTEKAIOIIETO
4yepes pe3nucTop, OT
COIIPOTHBIICHUS
pe3ucropa u
HaIPsDKEHUS Ha
pe3ucrope. IIposepka
IIPaBUJIA CIIOKEHUS
HaIPSOKEHUH TIPU
H0CJIE10BAaTEIbHOM
COEIMHEHUH JIBYX
pesuctopos. [IpoBepka
IIPAaBUJIA JIS1 CHIIBI
TOKAa IpHU
napajuIeIbHOM
COETMHEHUU
pe3uCTOpoB. AHAIHN3
CUTyauumn
MIOCJIEZI0BATEIBHOTO U
NapajuIeIbHOTO
COEIMHEHUS
IIPOBOJHHUKOB B
JIOMAIITHUX
NEKTPUUYECKUX CETAX.
Pemenue 3agau ¢
HCIIOJIb30BaHUEM
3akoHa OMa u Gpopmyn
pacuéra




3JIEKTPUUYECKOTO
CONPOTHUBIICHUS TTPU
IOCJICAOBATEIILHOM U
rnapauieIbHOM
COEIMHEHUH
MIPOBOJTHUKOB.
Omnpenenenue padoOThI
AJIEKTPUIYECKOTO TOKA,
MPOTEKAIOIIETr0 Yepe3
pe3ucrtop.
Omnpenenenue
MOIIIHOCTH
AJIEKTPUIECKOTO TOKA,
BBIIEIISIEMON Ha
pe3ucTope.
Hccnenosanne
3aBUCHMOCTH CHJIbI
TOKA Yepe3 JTaMIIOUKY
OT HAMPSDKEHUS HA
Heil. Onpenenenne
KII narpeBarens.
HccnenoBanue
npeoOpazoBaHus
SHEPTHH NPU NOAbEME
rpysa
AJIEKTPOIBUTATEIIEM.
OOBsicHEHHE
YCTpOMCTBA U
MPUHIIUIIA JEHCTBUSA
JIOMAIITHUX




JJIEKTpOHArpeBaTebH
BIX TIPUOOPOB.
OO0BscHEeHHE IPUIUH
KOPOTKOI'O 3aMbIKaHUs
U IPUHLIKIIA 1eHCTBUS
IUTaBKUX
MpEIOXpaHUTENEH.
Pemenue 3agau ¢
MCIIOJIb30BaHUEM
3akoHa JlKoyirs—

Jlenna

2.3 | MarauTHsbi€ SBJICHUS HccnenoBanue [Ipoekt bubnmore
MarHuTHOTO IIpaktuky & xa lIOK
B3aUMOJICUCTBUA M https://m.e
IOCTOSTHHBIX dsoo.ru/

MarHuToB. M3yuenue
MarHUTHOTO TOJIst
MOCTOSIHHBIX MarHUTOB
MIpH UX 00BbEINHEHUHU
U pa3eNeHuu.
Hccnenosanue
MarHuTHOTO
B3aMMOJENCTBUSA
MOCTOSTHHBIX
MarHuToB. M3yueHne
MarHuTHOTO TOJISt
MOCTOSIHHBIX MarHUTOB
MIpH UX 00BbEINHEHUHU
U pa3AciIeHUN.
[IpoBenenue oneIToB




110 BU3yaJu3aluu MO
MOCTOSTHHBIX
MarHuToB. M3yueHnne
SIBJICHUS
HaMarHU41BaHUs
BELIECTBA.
HUccnenosanue
IEUCTBUA
3JIEKTPUYECKOI0 TOKA
Ha MarHUTHYIO
crpenky. [IpoBenenne
OTIBITOB,
JEMOHCTPUPYIOLIUX
3aBUCHUMOCTD CHUJIBI
B3aUMOJICUCTBUS
KAaTyLIKHU C TOKOM U
MarHuTa OT CUJIbI U
HamnpaBJI€HUS TOKa B
KaTymike. AHaIu3
CUTyalHil
MPAaKTUYECKOTO
NPUMEHEHUS
AIEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKIX
YCTPOMCTBAX,
MPOMBIIIUIEHHOCTH,
Menunune). M3yduenue
JEeWCTBUST MAarHUTHOTO
OJIs1 Ha MPOBOJIHUK C
TOKOM. M3yuenue




JEUCTBUSA
JJEKTPOABUTATES.
Nsmepenue KI1/]
3JIEKTPOJBUTATEIILHON
YCTaHOBKH.
Pacno3naBanue u
aHaJIN3 Pa3IUYHbIX
MIPUMEHEHUN
3JIEKTPOJIBUTATENEN
(TpaHcnopT, OBITOBBIE
yCTpoicTBa U Ap.)

2.4 | DnexkTpoMarHuTHas 6 OnbITHI 110 becena bubnmore
WHIYKIUSA HCCIEeI0BaHUIO ka [JOK
SIBJIEHUS https://m.e
SIIEKTPOMArHUTHOM dsoo.ru/
UHAYKIUU:
HCCIIeI0OBaHNe
W3MEHEHUHN 3HAYEHUS
Y HaIpaBJIEHUS
WHIYKIIMOHHOTO TOKa
Hroro no paszneny 39 7
OBUIEE KOJIMYECTBO 68 10
YACOB I10 [TIPOT'PAMME
9 KJIACC
Paszpnen 1. Mexanudeckue siBJICHUSA
1.1 | MexaHn4eckoe JBHKEHUE U 10 2 Ananmu3 u oocyxnaenune | Ilpaktuky | bubmmore
CIOCOOBI €ro OMUCaAHUS PAa3IMYHBIX IPUMEPOB M I10 ka [JOK
MEXaHUYECKOT O pemennro | https:/m.e
JBUKEHMUSL. MpaKkThue dsoo.ru/




OO6cyxaeHne rpaHuIl
MIPUMEHUMOCTH
MOJICIIN
«MaTepualibHas
Toukay. Onucanue
MEXaHUYECKOr0
JIBUKEHHUSA
pa3InYHBIMHU
crocodamu
(ypaBHEeHHE, TabIHUIIA,
rpaduk). AHau3
YKU3HECHHBIX CUTYaIuH,
B KOTOPBIX
TIPOSIBIISAETCS
OTHOCHUTEIBHOCTE
MEXaHUIECKOr0
JBIKEHUS.
Habmronenune
MEXaHUYECKOTO
JIBYOKEHUS Tela
OTHOCHUTEIIEHO Pa3HBIX
TeJ OTcuéTa.
CpaBHeHue myTel u
TPAeKTOPUH JIBHKEHUS
OJIHOTO U TOT'O K€ Tella
OTHOCHUTEIIHO Pa3HBIX
Tea oTcuéTra. AHamm3
texcTa I"amuies 00
OTHOCUTEIBHOCTH
JBIKEHUS,

CKHUX
3a71a4
becena




BBINIOJIHEHUE 3aJaHu
10 TEKCTY (CMBICIIOBOE
yteHue). OnpeneneHue
CpPEeIHEN CKOPOCTH
CKOJIbXKEHUS OpycKa
VI BUKEHUS IIapHKa
10 HAKJIOHHOM
IJIOCKOCTH. AHAIIN3 U
o0cyxaeHne
CIIOCOOOBIPUOINKEHH
OT'0 ONPE/ICIICHUS
MTHOBEHHOM CKOPOCTH.
Onpenenexnue
CKOPOCTH
PaBHOMEPHOTO
JBUKEHUS (LIapUKa B
KUAKOCTU, MOJIEIH
ANEKTPUUYECKOTO
ABTOMOOWJIA U T. T1.).
Ornpenenenue myTH,
MIPOMIEHHOTO 32
JTaHHBIA TTPOMEXYTOK
BPEMEHH, U CKOPOCTH
TeJa Mo TpapuKy
3aBUCHUMOCTH TyTH
PaBHOMEPHOTO
JBUKCHHS OT BPEMEHHU.
OOGcyxenue
BO3MOXHBIX
MIPUHIIUIIOB JEHCTBUS




puOOopoB,
HU3MEPSIOLIUX
CKOPOCTh
(cnuaoMeTpoB).
Brruncienue nytu u
CKOPOCTH MpHU
PaBHOYCKOPEHHOM
MPSMOJIMHEITHOM
JBIKEHUHU TeJa.
Omnpenenenue
IIPOWJIEHHOT'O ITyTH U
YCKOPEHUS JBUKEHUS
Tena o rpaguky
3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO
JBUKEHUS TeJa OT
BpemeHu. [IpoBepka
TUTIOTE3bI: €CJIH MPHU
PaBHOYCKOPEHHOM
JIBIKEHUH 0€3
HayaJbHOU CKOPOCTHU
IIyTH OTHOCATCA Kak
P HEUETHBIX YHCET,
TO COOTBETCTBYIOLIUE
MPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.
Onpenenenue
YCKOpEHHUSI Teja Mpu
PaBHOYCKOPEHHOM




JBUKEHUU 10
HAaKJIOHHOH TUIOCKOCTH.
Hsmepenue nepuona u
Y4acTOThI 0OpaIeHHs
Tea MO OKPY>KHOCTH.
Onpenenenue
CKOPOCTH
PaBHOMEPHOTO
JBUKEHMSI TeJa 110
OKpY’KHOCTH. Penienue
3a/1a4 Ha oIpeziesieHue
KMHEMaTUYEeCKUX
XapaKTePUCTHK
MEXaHUYECKOTO
JBUKCHHSI PA3TTMYHBIX
BUJ0B. PacrioznaBanue
U IpUOTKEHHOE
ONMCAaHUE PA3IUYHBIX
BUJIOB MEXaHUYECKOTO
JBUKEHUSI B IPUPOJE U
TEXHUKE (Ha IpuMepax
CBOOOJTHO MaIAlOLINX
TEJ, JBUKCHUS
KHUBOTHBIX, HEOECHBIX
T€J, TPAHCTIOPTHBIX
CPENCTB U JIp.)

1.2

BzanmoneiicTeue Ten

20

HaoOmroneune n
00CYXICHHUE OIBITOB C
JBUKEHHEM Tela Mpu
YMEHBIIICHUN BIUSHUS

[Ipoext

Bbecena

bubmmorex
a [JOK
https://m.eds




JIPYTHX T,
MPENsATCTBYIOIIUX
IBIOKEHUIO. AHAIN3
TekcTa "anumes ¢
OITMCaHHEM
MBICJIEHHOT'O
JKCIICPUMEHTA,
000CHOBBIBAIOIIIETO
3aKOH UHEPIIHH;
BEINIOJIHEHUE 3aJaHni
10 TEKCTY (CMBICIIOBOE
gyrenue). O0cyxaenne
BO3MOKHOCTH
BBIIIOJIHEHMS 3aKOHA
WHEPIUHU B Pa3IUIHBIX
CHCTEMaxX OTCYETA.
Habmoaenue u
o0cyxaeHne
MEXaHHYECKUX
SIBIICHUIA,
MPOUCXOSIINX B
CHCTEME OTCUETa
«Tenexka» npu eé
PaBHOMEPHOM U
YCKOPEHHOM
JIBUKEHUN
OTHOCHUTEJIEHO
KaOuHeTa PU3UKHU.
JleficTBHs ¢ BEKTOpaMH
CHII: BBIIIOJIHCHUE




3aJJaHUi 110 CI0XKECHUIO
M BBIYMTAHUIO
BEKTOPOB.
HaoOmroaenue n/unmn
MIPOBEJICHHUE OIBITOB,
JIEMOHCTPUPYIOIIUX
3aBUCHUMOCTD
YCKOpPEHHUS Teja OT
IIPUWIOKEHHOM K HEMY
CHJIBI M MAacCCHI TeJIa.
Ananus 1 oObsiCHEHHE
SIBJICHUH C
HCITOJIb30BAaHUEM
BTOPOT'O 3aKOHA
HeroTona. Penienune
3a1a4 ¢
HCIOJIb30BaHHEM
BTOPOTO 3aKOHA
Hprotona u npasuna
CIIOKECHHS CHII.
Onpenenenue
KECTKOCTHU MPYKUHBI.
AHanu3 cUTyalui, B
KOTOPBIX
HaO0I0Ial0TCA yIpyTHe
nedopManuu, U ux
00BsCHEHME C
HCIIOJIb30BaHUEM
3akoHa ['yka. Pemenue
3aja4 ¢




HCIIOJI30BAHHEM
3akoHa ['yka.
Hccnenosanue
3aBHCUMOCTH CHJIbI
TPEHUS CKOJIBLKEHUS OT
CHJIBI HOPMAJIBHOTO
JaBJICHMSL.
OO0cyxnenue
pe3yJIbTaTOB
HCCIICIOBAHMS.
Omnpenenenue
KOX(pUITUEHTA TPCHHUS
CKOJIb)KEHHS.
H3mepeHue cuitbl
TPEHUS TTOKOSI.
Pemenue 3amau c
HCIIOJIb30BAaHHEM
(hopMyJIIBI IJ151 CHUJTBI
TPEHHSI CKOJTBKCHHSI.
AHanus IBMKEHUS TEN
TOJBKO TTOJT JEHCTBUEM
CHUIBI TSIKECTH —
CBOOOIHOTO ITaJICHUS.
OObscHEHUE
HE3aBUCUMOCTHU
YCKOpPEHUS
CcBOOOIHOTO ITaJIEHNSA
OT MaccChl Tea.
O1leHKa BETNYNHEI
CHJIBI TATOTEHHUS,




JIEUCTBYIOLIEH MEXKITY
JIBYMs TeJIamu (st
pa3HbIX Macc). AHanu3
JIBAKEHUS HEOECHBIX
TEJI IO NEUCTBUEM
CHJIBI TATOTCHUS (C
HCIOJIb30BaHUEM
JIOMOJIHUTEIBHBIX
HCTOYHUKOB
UHpOpPMALINN).
Pemenne 3amad ¢
HCIIOJIb30BaHHEM
3aKOHA BCEMHUPHOTO
TATOTEHUS U POPMYIIBI
JUTSL pacué€Ta CHITBI
TsDKeCTH. AHaIn3
OpPUTHHAIILHOTO
TEKCTa,
OIHUCHIBAIOIIETO
MPOSIBIICHUS 3aKOHA
BCEMHUPHOTO
TSATOTCHHS;
BBITIOJTHCHHE 3aJIaHHI
10 TEKCTY (CMBICIOBOE
yrenue). Habmronenue
1 00CYXKJIEHUE OTIBITOB
10 U3MEHEHHIO Beca
TeNa MPH YCKOPEHHOM
NIBIKEHUU. AHAIN3
YCIOBUU




BO3HUKHOBEHUS
HEBECOMOCTH U
neperpysku. Penienue
3a/1a4 Ha OIpe/ie/ieHue
Beca Tella B Pa3InYHbIX
yCIIOBUSX. AHanu3
CHWJI, ICMCTBYIOLIUX Ha
TEJNO, MOKOosIIeecs Ha
onope. OnpenencHue
LEHTpa TSHKECTU
Pa3IUYHbIX TE

1.3

3aKOHBI COXpaHEHUs

10

HaGmonenue u
00CyKJIeHUE OMBITOB,
JEMOHCTPHUPYIOLINX
nepenavdy UMIyJbca
MIPU B3aMMOJICHCTBUH
TeJ, 3aKOH COXpPaHEHUS
HMITYJIbCA TIPH
a0COJIIOTHO yNIPYTroM U
HEYTIPYyTOM
B3aMMOJIEHCTBUU TEJL.
AHanu3 cutyauui B
OKPYXKAaroIIei dKU3HU C
HCIOJIb30BaHUEM
3aKOHA COXpaHEHUSs
HMITYJIbCA.
Pacno3naBanue
SIBIICHUSI PEaKTHBHOTO
TBUKESHHSI B IPUPOJC U
texauke. [I[pumenenue

IIpakTuxy
M IO
PELIECHUIO
IIPaKTH4e
CKUX
3a1a4
Hwnamor

Bbubnuore
ka [JOK

https://m.e
dsoo.ru/




3aKOHA COXpaHEHUs
HMITYJIbCa JJI pacyéra
pe3yabTaToOB
B3aMMO/JICUCTBUS TEl
(Ha mpumepax
HEyIpyroro
B3aUMOJCHCTBUS,
yIpyroro
HEHTPAIBHOTO
B3aUMOJICUCTBUSA ABYX
OJIMHAKOBBIX TE€J, OJTHO
U3 KOTOPBIX
HETOABHKHO).
Pemenue 3amau c
HCII0JIb30BAaHUEM
3aKOHA COXpaHEHUs
MMITyJIbCa.
Omnpenenenue padoThI
CHUJIBI YIIPYTOCTH TIPH
noabEME Tpy3a ¢
HCTIOJIb30BaHUEM
HEIMOABUKHOTO U
MOJIBUKHOTO OJIOKOB.
N3mepenne
MOITHOCTH.
Nsmepenne
HOTEHITNATbHON
SHEPTHH YIIPYTO
nehopMUpOBaHHOM
npyKuHbl. I3MepeHue




KHHETHYECKOM
SHEPIruu TeJa Mo
JUTMHE TOPMO3HOT'O
MyTH.
DKCIEePUMEHTAIILHOE
CpaBHEHUE U3MEHECHUS
MOTEHIIMAIIBHON U
KUHETHYCCKOU
SHEPIHi TeJa Ipu
JIBUKEHHUH 11O
HAKJIOHHOM INIOCKOCTH.
DKcrepuMeHTaIbHas
MpoOBEpKa 3aKOHa
COXpaHEHUS
MEXaHHYeCKOM
SHEPIruu Mpu
CBOOOIHOM TIaJICHHH.
[IpuMeHeHue 3akoHa
COXpaHEHUS
MeXaHUYeCKOHU
DHEPIruH s pacyéra
MOTCHIIMATBLHON U
KUHETUYECKOH
JHEpPIruy Tena.
Pemenue 3amau ¢
HCIIOJIb30BAHUEM
3aKOHA COXPaHECHUS
MeXaHNIeCKOH
SHEPTHH




Hroro no pazneny 40 1 2 1

Pa3gen 2. MexanndecKHne KOJe0aHUA U BOJHBI

2.1 | Mexaaundeckue KoneOaHus 7 1 1 Ha6monenue [Ipaktuky | bubamore
KOJIeOaHUil 1o M ka [IOK
JEHCTBUEM CHII ITpoekr https://m.e
TSDKECTH U YIIPYTOCTH dsoo.ru/

1 oOHapy>KeHHe
IIOXOOHBIX KOJIEOaHMIT
B OKPYKArOIIeM MHUPE.
Amnanus konebannit
rpy3a Ha HUTH U Ha
npy>KUHE.
OmnpejeneHne 9acToThI
KoJIEOaHUH
MaTeMaTU4YECKOro U
MPYKUHHOTO
MAasITHUKOB.
HaOmroneune n
00BsACHEHHE SABIECHUS
pe30oHaHca.
Hccnenosanue
3aBUCHMOCTH Tepro/ia
KoJIeOaHMI
MMOJIBEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HATH.
[IpoBepka
HE3aBUCUMOCTH
nepuoja Konebanui

Tpy3a, HOABCIICHHOT'O




K JIGHTE, OT MacChl
rpy3a. Habmoznenue u
00CyKJIEHUE OMBITOB,
JEMOHCTPHUPYIOIIIX
3aBUCHUMOCTH TIepro/ia
KoJIeOaHmit
IPYXKUHHOT'O MasiTHUKA
OT Macchl Ipy3a u
YKECTKOCTU IIPY>KUHBI.
[Ipumenenne
MaTEeMaTHYECKOTO U
PYKUHHOTO
MasiTHUKOB B Ka4ecTBe
MOJIEJIEN IS
onucaHus KoneOaHui B
OKPYKaroIleM MUpe.
Pemenue 3anay,
CBSI3aHHBIX C
BBIYMCIICHUEM WU
OIIEHKOM 4aCTOTEI
(mepuoja) xonedaHuit
H3mepenue yckopeHus
CBOOOHOTO MaACHUS

2.2

MexaHnueckre BOJIHBI.
3ByK

OOHapyxeHue u
aHaJIN3 BOJHOBBIX
SIBIICHUH B
OKPY’KAIOIIEM MHPE.
HaOmronenune
pacnpocTpaHeHus
MPOJONBLHBIX U

[IpakTuky
M IO
pELIECHUIO
IIpaKTH4e
CKHX
3ama4
Jlnanor

Bubnmnore
ka [JOK

https://m.e
dsoo.ru/




[ONIEPEYHBbIX BOJH (Ha
MOJICTIN) U

oOHapyX eHHE
AQHAJIOTMYHBIX BUIOB
BOJIH B IPUPOJC (3BYK,
BOJIHBI Ha BOJIE).
Boruncnenue amuHbl
BOJIHBI U CKOPOCTHU
pacnpocTpaHeHus
3BYKOBBIX BOJIH.
DKcrepuMeHTaIbHOE
OTIpe/ICIICHUE TPAHMII
YaCTOTHI CIBIITUMBIX
3BYKOBBIX KOJICOAHUH.
HaOmronenue
3aBUCHUMOCTH BBICOTHI
3ByKa OT YacCTOTHI (B
TOM YHCIIEe, C
HCIIOJIb30BaHUEM
MY3bIKATBHBIX
WHCTPYMEHTOB).
Hab6monenue u
00BsICHEHHE SIBIICHUS
aKyCTHUYECKOTO
pe3oHaHca. AHanu3
OPUTHHAIILHOTO
TEKCTa, MOCBIIIEHHOTO
HCIIOJI30BAHUIO 3BYKa
(unu ynpTpas3ByKa) B
TEXHHKE (IXOJIOKAIHS,




yIbTPa3BYK B
MEJIULIUHE U JP.);
BBINIOJIHEHUE 3aJaHu
10 TEKCTY (CMBICIIOBOE

YTCHUE)
Uroro no pazgeny 15 1 1
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 | DnexTpoMarHUTHOE MOJIE U 6 [Toctpoenue [Ipaktuky &= bubnuote
3JIEKTPOMArHUTHBIE BOJTHBI paccyKJIeHUH, M ka [IOK
000CHOBBIBAIOIIINX becena https://m.e
B3aMMOCBSI3b dsoo.ru/

ANEKTPUUYECKOTO H
MAarHuTHOTO TOJEH.
DKCTepuMEHTAIbHOE
U3y4YEeHUE CBOMCTB
AMEKTPOMArHUTHBIX
BOJIH (B TOM YHCIIE C
MOMOIIIbI0 MOOMIIEHOTO
tenedoHa). AHaIN3
PEHTTEHOBCKUX
CHUMKOB
YeJI0BEYECKOTO
opranu3Ma. AHamu3
TEKCTOB,
OTIHMCHIBAIOINX
MIPOSIBIICHUS
AIEKTPOMArHUTHOTO
W3ITy9eHUs B IPHPOJIC:
JKUBBIC OpTraHU3MBI,




M3ITy9eHUs HeOECHBIX
TeJ (CMBICTIOBOE
YTEHHUE).
Pacno3naBanue u
aHAJIU3 Pa3IUYHbIX
MPUMEHEHUN
3EKTPOMAarHUTHBIX
BOJIH B TEXHHKE.
H3ydyeHue BOJTHOBBIX
CBOIICTB CBETa.
Pemenue 3anau ¢
UCTIOJIb30BaHUEM
(hopmy ISt CKOPOCTH
3MEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJHBI U
4acTOTHI CBETa

Hroro no pazneny

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

3aKOHBI pacIPOCTPAHEHHUS
cBeTa

HabmtoneHue oneIToB,
JEMOHCTPUPYIOLINX
SIBJICHUE
IIPSIMOJIMHEWHOTO
pacnpocTpaHeHus
cBeTa (BOBHUKHOBEHHE
TEHU U MOIYTEHH), U
WX UHTEPIpETaIHs C
HCII0JIb30BAaHUEM
MIOHATHS CBETOBOTO
ay4a. OObsiCHEHUE U

IIpoexr
Jlnanor

Bbubnuore
ka [JOK

https://m.e
dsoo.ru/




MOJICTTUPOBAHNE
COJTHEYHOTO U JIYHHOTO
3aTMCHUI.
Hccnenosanue
3aBUCHMOCTH yTJjia
OTPa)KEHHUS CBETOBOTO
Jyda OT yIJIa MaJIeHuUs.
H3ydenue cBoiicTB
U300paKeHUS B
TUTOCKOM 3epKaJie.
HaGmonenue u
00BsSICHEHHE OIBITOB
0 MOJIYYEHUIO
N300pakeHUH B
BOTHYTOM U BBIITYKJIOM
3epKaax.
HabGmronenue u
00BSICHEHHE OIBITOB
10 TPETIOMIICHHIO
CBETa HA TPAHUIIC
Pa3IUYHBIX CPell, B
TOM YHCJIE OIBITOB C
MOJTHBIM BHYTPEHHUM
OTpaKEHHEM.
Hccnenosanue
3aBUCHMOCTH YTJIa
MIPEIIOMJICHHUS OT yTJia
MaIeHUsI CBETOBOT'O
Jy4a Ha TpaHuIe
«BO3IYX—CTEKIIO».




Pacno3naBanue
SIBJICHUM OTPaXCHUSA U
MPEJIOMJICHHUS CBETA B
MOBCEIHEBHOM YKU3HH.
AHanns 1 00bICHEHHE
SIBJICHUST OIITHYECKOTO
Mupaxa. Pemenue
3a;a4 ¢
HCIIOJIb30BaHUEM
3aKOHOB OTPAXEHUS U
MpPEJIOMJICHUS CBETA

4.2

JINH3EI ¥ OITHYECKHE
IPUOOPHI

[Tonyuenue
N300paKCHHH C
MOMOIIbIO
cobuparomiei u
pacceuBaroIIe JUH3.
Omnpenenenue
(dhokycHoOrO
paccTosiHUS U
ONTHUYECKOMN CUJIIBI
coOuparoIien JTH3HI.
AHanu3 ycTpoicTBa U
MPUHIINIIA ACHCTBUS
HEKOTOPBIX
ONITHYECKUX
puoOOpOB:
(dboroanmapara,
MHKPOCKOTIA,
Teneckorna. M3ydenue
MOJIETIH TJ1a3a Kak

IIpakTuxy
M IO
PELIECHUIO
IIPaKTH4e
CKUX
3a1a4
IIpoext

Bbubnuore
ka [JOK

https://m.e
dsoo.ru/




ONTHYECKOM CHCTEMBI.
Ananus sBJIeHUH
OJIM30PYKOCTH U
JATbHO30PKOCTH,
MPUHIIUIA JEHCTBUS
OYKOB

4.3 | Paznoxenue 6eyoro cBera B 3 Hab6monenue [Ipaktuky | bubnmore
CHEKTp pasnoxxenus 6e1oro M ka [IOK
CBETa B CIIEKTP. becena https://m.e
Ha6nronenue u dsoo.ru/
00BSICHEHHE OIBITOB
10 TIOJTYYECHHUIO OEJI0T0
CBETa MPH CIO0KECHUH
CBETa Pa3HbIX 1[BETOB.
IIpoBenenue u
00BsICHEHUE OTBITOB
10 BOCIIPHUSATHIO IIBETA
MIPEIMETOB MPHU UX
HaOJII0/IEHUN Yepe3
LIBETOBBIE (DPUITBTPHI
(LIBETHBIE OYKH)
Hroro no paszneny 15
Pa3nes 5. KBantoBble siBjIeHHSA
5.1 | HcnyckaHue U NOTJIOLIEHHE 4 Ob6cyxaenue 1enu becena bubnuore
CBETa aTOMOM onbiToB Pesepdopaa ka [IOK
110 UCCJIEIOBAHMIO https://m.e
dsoo.rw/

aTOMOB, BBIJIBIDKCHUE
TUTIOTE3 O BO3MOXKHBIX
pe3yabTaTax OIbITOB B




3aBUCUMOCTH OT
MpeAnoaracMoro
CTPOEHHUSI ATOMOB,
(bopmynrpoBanue
BBIBOJIOB U3
PE3yJIbTAaTOB OIBITOB.
OO0cyxnenue
MPOTUBOPEUU I
IJIaHETAaPHOU MOJENIH
aToMa U OCHOBAHUU
J1s runioressl bopa o
CTallMOHAPHBIX
OpOHTax 3NMEKTPOHOB.
HaOmronenue
CIUIOIIHBIX U
JMHEHYaThIX CIIEKTPOB
U3IIYyYEHUS PA3THUYHbBIX
BemecTB. OObsICHEHNE
JIMHENYaThIX CIIEKTPOB

W3ITy4eHus

5.2 | CrpoeHune aTOMHOTO sipa Ob6cyxneHue [Ipaktuky = bubamote
BO3MOXHBIX TUIIOTE3 O M I10 ka [{OK
MOJIETISIX CTPOCHHS pemenuto | https:/m.e
snapa. OnpeneneHue npaktudye | dsoo.ru/
cocrasa siiep 1o CKHUX
3a/laHHBIM MacCOBBIM U | 3aJa4
3apsI0BBIM YHCIIaM U Huainor

10 TIOJI0KEHUIO B
MIEPUOINYECKOMN
CUCTEME DIIEMEHTOB.




Amnanu3 n3MeHCHUS
COCTaBa siJjpa U ero
MOJIOKCHUS B
IIEpUOANYECKON
CHUCTEME TIPH 0O~
paJIlOaKTUBHOCTH.
HccnenoBanue TpekoB
0-4aCTHI] IT0 TOTOBBIM
¢dororpadusim.
O6napy>xeHue u
U3MEpPECHHE
paauanuoHHoro GoHa
C IOMOIIBIO
JI03UMETpa, OIICHKA €ro
WHTEHCHBHOCTH.
Ananmuz
OMOJIOTHYECKUX
H3MCHCHHH,
MIPOUCXOSTINX MO
JIefcTBHEM
paIuOaKTUBHBIX
U3IIy4CHUM.
Hcnonws3oBaHue
PaANOaKTUBHBIX
U3JIy4YeHUH B
MEIUIINHE

53

S nepHbie peaku

Pemmenue 3agau ¢
HCIOJIb30BaHUEM
3aKOHOB COXPaHEHHUS
MAacCOBBIX U

[IpakTuxy
M IO

PEILIEHUIO
[IpaKkTH4e

bubnnore
ka [JOK

https://m.e
dsoo.ru/




3apsIIOBBIX YKCEN Ha
onpeJieseHue
Pe3yIbTATOB SACPHBIX
peaKUuii; aHaIu3
BO3MOXKHOCTH WJTU
HEBO3MOKHOCTH
SICPHOU PEaKIUHU.
Onenka YHepruu CBSI3U
siIep ¢
MCIIOJIb30BAaHUEM
(dhopMyIbl DHHIITEHHA.
OO6cyxnenue
MEPCIIeKTHB
UCIIOJIb30BaHUS
YIPaBIsEMOTro
TEPMOSIEPHOTO
cunteza. O0cyxaeHne
MIPEUMYIIECTB U
9KOJIOTUYECKHUX
po0JIeM, CBSI3aHHBIX C
SAIEPHOU SHEPTreTUKON

CKHUX
3a71a4
becena

Hroro no paszueny

17

Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb

6.1

[ToBTropenue u 00o0IIEHNE
COZIepKaHUs Kypca (PU3UKH
3a 7-9 xnacc

9

Brimonnenue yueOHbIX
3a/laHui, TPEOYIONNX
JEMOHCTPALIUU
KOMIIETEHTHOCTEM,
XapaKTePU3YIOIINX
€CTECTBEHHOHAYUYHYIO

[IpakTuky
M IO
PEIIEHUIO
IIpaKTH4e
CKHX
3a1a4

Bbubnuore
ka [JOK

https://m.e
dsoo.ru/




rPAaMOTHOCTB: —
MIPUMEHEHHUS
MOJy4YEHHBIX 3HAHHUI
JUIS1 HAyYHOT'O
00BsICHEHUS
(bU3UYECKUX SBICHUN
B OKpYy>Karonien
pUpPOJE, B
MMOBCEIHEBHOM KU3HU
Y BBISIBJICHUS
(hM3HYECKUX OCHOB
psAlla COBpEMEHHBIX
TEXHOJIOTHI; —
PUMEHEHUs
OCBOEHHBIX
3KCHEPUMEHTAIBHBIX
YMEHMU ISt
HCCTIeIOBaHUS
(hbU3UYECKUX SBICHUH,
B TOM YHCIIE JJIS
MIPOBEPKHU TUTIOTE3 U
BBISIBJICHUSA
3aKOHOMEPHOCTEM.
Pemienue pacu€THbIx
3a/1a4, B TOM 4HCIIe
MPENOoJIararonux
HCTIOIB30BaHNE
(buzmvyeckux moaenen
Y OCHOBaHHBIX Ha
coJIepKaHuU

Hwnanor




pa3JIMYHBIX pa3JIeIoB
Kypca (pHU3UKH.
Brimonnenune u 3ammra
TPYIIIOBBIX WK
WH]IUBUY AJIbHBIX
MIPOEKTOB, CBS3aHHBIX
C coiep>KaHuEeM Kypca

buzukn
Hroro no pazgeny 9 2
OBILEE KOJIMYECTBO 102 3 10 4
YACOB I10 ITPOTPAMME

OLHEHOYHBIE MATEPHUAJIbI
HToroBasi KOHTpoOJIbHAA paboTa

7 kJ1acc

Bapuanr 1
1. Kakoe 13 nepe4ynciaeHHbIX SBIEHUIN He SBIIeTCS PU3MUECKUM?
a) THUEHHE COJIOMBI  B) 3JIEKTPUUECKUN TOK O) HarpeBaHHe BOABI T') IBHKEHUE aBTOMOOMIIS
2. BemecTBo He UMeeT cOOCTBEHHOM (OPMBI M 00BEMA B ... COCTOSTHUH.
a) ra3000pa3HOM B) TBEPAOM 0) KUJIKOM T') 3aMOPOKEHHOM
3. Beipasure 10 ma B cM?, av3, M.
a) 10em®; 1 am® ;0,01 M°  6) 10 em® 5 0,01 v 5 0,00001 v
B) 100 cm> ; 1000 am> ; 10000 m> 1) 100 c™? ; 0,01 v ; 0,1 M3
4. B Teuenne 30 ¢ moe3xa nBurasucs co ckopocthio 20 m/c. Kakoii myTs mpommén moes3n?
a) 6 km 6)0,06 km B)600M T)2160Mm
5. Teno, BEIIYIIEHHOE U3 PYK, aAaeT Ha 3eMiIro. Kakas cuia BeI3bIBaeT MajieHue?
a) TSOKeCTH  0) TpeHust  B) YIIPYTOCTH  T') BeC Tena
6. KakoBa macca atic6epra gimuHou 40M, mmpuHoi 15 M, TommmHONi 3Mm?
( motHOCTH NbAa 900 Kr/m>)
a) 2000 T B) 1200 ©0) 1800 T r) 1620 T




7. Kakoe 13 npuBeAEHHBIX 3HAYCHUI MOKET BbIpakaTh CUITY?

a) 800 kr/m’ B)2kr  6)50cMm r) 30 MH

8. [Ipyxuna npu neiictBuu cuiibl B 20 H pactsanynace Ha 20 cM. KakoBa XECTKOCTh IPYKUHBI?

a) 1 Hm 0) 4 H/m B) 9 H/™m r) 100 H/m

9. Hacoc 3a 10 MUHYT BBIKauMBaeT BOy O0BEMOM 5 M. T nyouHa kosoaa 6M. KakoBa MOIIHOCTE ABUTATENs Hacoca?
a) 50 kBt B) 0,5 kBt 0)5 kBt r) 3 kBt

10. HemoaBm»XHBIM 0JIOKOM paBHOMEPHO TOIHUMAIOT TPy3 Maccoit 2 Kr Ha BbicoTy 2 M, 3aTpaunBas 1600/[x. Beraucnure KI1J[ 610ka.
a) 95% B) 88% 6) 90% r) 75%

11. Mexay MoJeKyJlaMH B BEILIECTBE CYIIECTBYET. ..

a) IPUTSHKCHUE B) HE CYIIIECTBYET HU NMPUTSHKEHUS, HU OTTAIKUBAHUS

0) oTTaJIKUBaHHUE T') IPUTSHKEHNE U OTTAJIKUBAHUE

12. AAmux Becom 0,96 kH umeer mioniaas onopsl 0,2 M2, BelunciauTe naBieHUe SIIUKA.

a) 4800 ITa B) 13500 ITa ©6) 135 Ila r) 480 I1a

13. Kycok amomunus mMaccoii 0,5 KT Horpy3uiu B kepocuH. UeMy paBHa BeJIMYMHA APXMMeI0BOM cuitbl? ( IOTHOCTH kKepocuHa 800 Kkr/m’;
IIOTHOCTH amoMuHHsA 2700 Kr/m?)

a) SH B)3,5H 06)1,5H r)0H

14. Ilepeuncnens! JieTaTeabHbIEC allapaThl, IPUMEHsEMble B Bo3ayXomaBanuu. Kakoil Ha3BaH ommnOoyHO?
a) aspoctatr  0) cTpaTrocTar  B) AHPUKAOITH ') CaMOJIET

15. KakoBo ycnoBue miaBanus ten?

a) Fa>mg B)mg=0 0) Fa<mg r) Fa=mg

Yacts 2
1. Anuna onHoit 6aktepun 0,5 MkM. CKOJIBKO TaKUX OaKTEpHH yJI0KUIOCH Obl BIUIOTHYIO Ha JUIMHE 1 cM.
2.TpaxTop 3a nepsble 5 MuH npoexai myTs 600 M. Kakoit myTs o npoiaér 3a 0,5 yaca, ABUTasich ¢ TON ke CKOPOCTHIO.
3.CKOJIBKO HOTPeBYETCs KeNe3HOA0POKHBIX IIUCTEPH 11 nepeBo3kr 1000 T Hed)TH, ecliu BMECTUMOCTH Kaxi0i 50 M* ( mmotHocTs HedTH 800
Kr/M>)?

Yacts 3
1. Myxa 5etut co ckopocTh 18 km/4. Beipasute 3Ty ckopocTh B cm/c; m/c. [locnennioro n3obpasure rpaduyecku (CTpesnkoi), momiaras, 4To
MyXa JIETUT C BOCTOKA Ha 3amaj
( macmrab: 1m/c — 0,5 cm).
2. 3a kax/ple 15 B370X0B, KOTOpHIE JIe/IaeT Y4eloBeK B | MUH, B €ro JIErkye MocTynaeT Bo3ayX 00bEMoM 600 cM>. BEIUHCIUTE 00BEM U Maccy
BO3/IyXa, MPOXOIAILEro yepes JIErkue yenoneka 3a 1 yac ( wioTHocTs Bosayxa 1,29 kr/m?).
3. TommuuHa nbaa TakoBa, uyTo JEN BbAepkuBacT nasieHue 90klla. [Ipoiaér mm no sToMy Jiby TpakTop Maccoi 5,4 T, €ClIi OH OIMPAETCS Ha
r'yCeHuIIs! o0mIel miomanso 1,5 M2,



4. ITouemy B >KMJIKOCTHBIX OapOMeTpax UCHOJIb3YIOT PTYTh, a HE BOILY?

Bapuanrt 2

1.BriGepu BepHOE COOTBETCTBUE PU3UUECKON BETUIHHBI U €IUHUIBI U3MEPEHUS:
a) nuHa, cekyHaa (¢)  0) Bpems, meTp (M)
B) 00BEM, KyOuueckuii MeTp (M°)  T) TeMIeparypa, MIJUIIMETP (MM).
2. Kakoe u3 npuBeAEHHBIX HUXKE (PU3NUECKUX SBICHUI HE OTHOCUTCS K TETJIOBBIM
a) KUTICHUE BOJBI  B) TOPEHUE CBEYM O) TasiHHE Jbaa T) JI€0X0/
3. Kakoe u3 nmpuBe€HHBIX 3HAYCHUIH MOXKET BhIpaKaTh 00bEM KUIKOCTH?
a) 300 m B)60c 0) 100 om r) 3 KM
4. IToe3n nmuHoi 240 M, IBUTasCh paBHOMEPHO, MPOIIENT MOCT JIuHOM 360 M co ckopocThio 5 M/c. CKOJIbKO BPEMEHHU JIBUTAJICS TIO€3]] 110
MoCTy?
a)lmMur 0)48c B)72c T1)2 MuH
5. Ecin Ha Telo He IEUCTBYIOT IPYTHE TeNa ,TO OHO. ..
a) HaXOJIUTCS B TIOKOE 0) ABMXKETCS B) IBHDKETCSI C U3MEHSIOUICICS CKOPOCTHIO
') HAXOAUTCS B TIOKOE WJIA JIBUXKETCS PABHOMEPHO MPSMOIMHEHHO
6. Ckoubko Kr coaepxart 0,75 T
a)0,75kr ©0)7,5kr B)75kxr 1) 750«kr
7. Bec uMmeeT eNMHULLY U3MEPEHHS. ..
a) Macchl B) CKOPOCTH  ©) CHJIBI T') IJIOTHOCTH

8. PribonoBHas necka xEctkocthio 0,5 kH/M npu mogHsTHH BBEpX pblObI Maccoit 200 T yAnuHsaeTcs Ha. ..
a)4cm 0)04mM  B)4MMm r) 0,4 cm
9. Kakyto paboTy coBepiiaeT KOHbKOOEXKEIl Ha AUCTAaHIIMU 1 KM, IpeooseBas cuiy Tperus SH

a) 200 dx B) 5000 Iix  6) 500 [Ix r) -5000 Tk

10. Hacoc 3a 10 MuHyT BblkaunBaeT Body 00béMoM SM>. [ry6una komnoaua 6 M. KakoBa MOIIHOCTb JIBUTaTeNs HACOCA.

a) 50 kBt B) 0,5kBr 6)5 kBt r) 3 kBt

11. HenoaBm>XHbIM GJIOKOM paBHOMEPHO MOJHUMAIOT TPy3 Maccoi 2 Kr, 3arpaunBas padoty 1600 k. Beraucnure KII/ 6ioxka.
a) 95% B) 88%  6) 90% r) 75%

12. Diidenepa Gamns B [Tapuxe onupaeTcs Ha rpyHT miomansio 450M> u okassisaet aasnenue 200 kIla. Onpenenure Bec GalHu.
a) 1000 H B) 90000xH 6) 200 kIIa r) 1000 T

13. Ha xaxoii riryOuHe 1aBieHue BoAbl B Mope coctasnser 412 kI1a? ( maoTHOCTH Mopckoit Bogsl 1030 kr/m?)

a)30 m B)5S0M ©0)40m r) 100 m

14. Yemy paBHa apXMMeJ0Ba CHJIa B BOJie Tesa 00bEMoM 50 cm>?
a)50H 6)0,5H B)S5xH r)5Ila



15. B kakOM COCTOSIHUM MOKET HaXOJIUThCS PTYTh?
a) )KUAKOM 0) TBEPAOM B) ra3000pa3HOM T) BO BCEX TPEX COCTOSTHHSIX
Yacts 2
1.Kakoit muHbl Oy/IeT I0110ca, cOCTOAMAs U3 KyCOYKOB IUIOMAabio 1 cM?, BRIPE3aHHBIX M3 JUCTA ILIOmAbio 1m2?
e Macca myctoro cocyaa paBaa 560 r. Korja ero neamkom 3anofHWIA OCH3MHOM, €ro Macca ctana paBHa 3,4 kr. KakoBa BMECTUMOCTH
cocyna?
e OmpesienuTe Maccy TeleBU3HOHHOI Ganmau B Mockse, eciu mwiomiaas eé gyngamenta 1940 m?, a napienue 162 klla.
Yacts 3
1.Onpenenure rpy30n01bEMHOCTb PE3UHOBOM J1oAKkHU BoxousMemenueM 600 H, eciu e€ macca 54 kr.
2. B TonnuBHbI 6ak BMecTHMOCTBI0 100 11 HamuTO roprouee mioTHOCTh0 0,85 r/cm’. OnpenenuTe Maccy roprouero B 6ake. Kakoii myTh
MpoeIeT aBTOMOOMIIb MOCIIE 3anpaBku roprounm, eciu 10 kr Ttorumsa xBaraet Ha 100 km?
3.I1naBaroriee TeI0 BHITECHIET KEPOCHH 00BEMOM 120 cv’. Kakoit 066EM BOIBI OyZIeT BBITECHSTH 3TO Teno? ( IIOTHOCTH KepocuHa 800 Kr/M>;
mI0THOCTH Boabl 1000 kr/m?).
4.Ha xoHuax peryara aeiictsyrot cuibl 2 u 18 H. J{nuna peryara 1m. ['1e HaxoauTCs TOUKa ONOPBI, €CIIUA PhlYar B PABHOBECHH.
8 kaacc.

1 BapuanT
HHCTPYKIUSA no BbINOJHEHUIO HTOTOBOI0 TECTA.
K kaxxnoMmy 3a7jaHuIO 1aHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJILKO OJIMH BEPHBII OTBET.
YacTb A BeIOEpHUTE OIMH NTPaBUIbHBIN OTBET

1.Kakum cioco6omM MOXKHO U3MEHUTh BHYTPEHHIOIO SHEPTHUIO TeNa:
a) HarpeTh €ro;

0) MOAHATH €ro Ha HEKOTOPYIO BHICOTY;

B) IPUBECTH €T0 B IBUJKEHUE;

T') U3MEHHUTD HENb34.

2. Kakoii BuJ Temionepeaadu COMpOBOKAAETCS IEPEHOCOM BelecTBa?
a) TeTUIONPOBOTHOCTH;

0) KOHBEKIIHS;

B) U3JIy4YCHHUE;

') BCeMHU TPeMsl CIIOcO0aMU MepeUrCICHHBIMU B OTBETAX a-B.

3. Kakas (u3uueckas BelTMUnHA 0003Ha4aeTcst OyKBOH A M HMeeT pa3sMepHOCTh JIk/Kr?



a) yJeIbHas TeIUIOEMKOCTB;

0) yzenbHas TEIUIOTa CropaHusl TOIUINBA;
B) yJleJIbHAsI TETJIOTA TUIABJICHHUS;

T) yeTbHas TeIUIoTa Mapoodpa3oBaHUsl.

4. UcnapeHue npoucxoaur. ..

a) mpu Jr000# TeMIeparype;

0) Ipu TeMIiepatrype KUIEHHUS;

B) NP ONPEACICHHON TeMIepaType i KaXI0H KHUIKOCTH;
r) pu temmeparype Boiiie 20 °C .

5. Eciu Tena B3aMMHO TIPUTSATHBAIOTCS, TO 3TO 3HAYHT, YTO OHU 3aPSHKCHEI ...
a) OTPHUIIATEIIBHO; 0) pa3HOMMEHHO; B) OJIHOUMEHHO,  T) IOJIO)KHTEIIBHO.

6. ConpoTuBieHue BBIYUCISIETCS IO hopMyIe:
a)R=I/U; 6)R=U/, B) R = U*L; T') IpaBUWIBHON (POPMYIIBI HET.

7. VI3 Kakoro moJIroca MarHuTa BBIXOJAT JIMHUU MarHUTHOTO TIOJIS?
a) U3 CEeBEpPHOTO;

0) U3 105)KHOTO;

B) U3 00OMX TOJIFOCOB;

T') HE BBIXOJAT.

8.Ecnu anexktpudeckuii 3aps ABUKETCS, TO BOKPYT HETO CYILIECTBYET:

a) TOJIbKO MarHUTHOE TOJIE;

0) TOJILKO AJIEKTPUYECKOE TIOJIE;

B) U AJIEKTPUUYECKOE U MAarHUTHOE MOJIE;

') HUKAKOTO TOJISI HET.

9. I3BecTHO, UTO yTIiibl OTPAXKEHUsI CBETOBBIX JIyuel cocTaBisitoT 20° u 40°. Uemy paBHBI UX yTIjIbl NaJACHUSA?
a) 40°wu 80°

6) 20° u 40°

B) 30°u 60°

r) 20°u 80°

10. Cxonbko GoxycoB uMmeeT coouparornias na3a? Kak oHM pacronoKeHbl OTHOCUTEIBHO JTUH3BI?



a) /[Ba; Ha ONITUYECKOW OCH CUMMETPHYHO 10 00€ CTOPOHBI JINH3BI
0) OauH; Ha ONTUYECKOM OCU NIepe] JINH30M

B) OuH; Ha ONTHYECKOM OCH 3a JTUH30U

r) JIBa; 3a TMH301 Ha pa3HBIX PACCTOSAHUIX OT HEE

Yacrtp B 3anummre Gpopmyiry u BeiOepuTe MpaBUIbHBIN OTBET

11. YaensHas teruioeMkocTs kupnuya 880 k/Ix / (kr - °C) . Kakoe KoIu4ecTBO TEMIOTHI MOTPeOyeTcs AJIsl HarpeBaHMsI OHOTO KHPIHYa
maccon | krHa 1 °C.
a) 8800 Ix  0) 880 xkI>x B) 880 x 1) 88 Ik

12.JIamna, conpoTuBiIeHUE HUTH Hakaja koTopoil 10 Om, BkiitoueHa Ha 10 MuH B 11enb, rae cuia Toka paBHa 0,1 A. CkoJIbKO 3HEpruu B HEH
BBIJIETTNIIOCH.

a) 1 JIx; 0) 6 JIx B) 60 JIx; r) 600 [Ix.

13. Cuna toka B namre 0.8 A, nanpspkenue Ha Helt 150 B. KakoBa MoniHocTh a5ekTpudeckoro Toka B tammne? Kakyio paboTy oH COBEpIIUT 3a
2 MHUH ee TOpeHus?
a) 120 Bt; 22,5 x/lx  ©0) 187,5Bt; 14,4 xJI)x  B) 1875 B1; 14,4 x/Ixx 1) 120 BT1;14,4 ]I

14. [1Ba npoBoanuka conpotusieHrueM R1 =100 Om u R2 = 100 Om coennHeHs! napauieabHo. YeMy paBHO UX o01iee conpoTuBieHue?
a) 60 Owm; 0) 250 Owm; B) 50 Om; r) 100.

15.0npenennre onTUYECKUE CUIIbI TUH3, (OKYCHBIE PAaCCTOSHUSA KOTOPBIX 25 cM 1 50 cm.
a) 0.04 nntp u 0.02antp;  6)4 qurpu 2 qutp  B) 1 antpu 2 qutp 1) 4 antp u 1 antp

Yacrp C 3anummTe pemieHue 3a1auu.

16. CxoJbKO SHEPTUH U3pacxo0BaHO Ha HarpeBaHue Bojbl Maccoi 0,75 xr ot 20 10100 °C u nmocnenyromiee oopasoBanue napa maccou 250 r?
(Y nenpHas TeruioeMKocTh Boasl 4200 Jlxk / xr - °C , yjenbHas TerIoTa napoodpazopanus Boasl 2,3 ¢ 10° JIxk/kr )

17.HanpsixeHnue B sxesne3HoM npoBoaHKUKe JiauHoN 100 cM u ceueHuem 1 MM pasHo 0,3 B. YnenbHoe conpotusienue xene3a 0,1 Om - MM?/M.
Brruncnute cuity Toka B CTalbHOM MPOBOJHUKE.



2 BapHaHT
HHCTPYKIMUS no BbINOJIHEHHIO MTOTOBOI'0 TECTA.
K ka)x10My 3aJ1JaHHIO 1TaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO OJIMH BEPHBII OTBET.
Yactp A BeIOCpPUTE OJIUH NMPABUIIbHBIN OTBET

1. BHyTpeHHss 3HEprus Tell 3aBUCUT OT

a) TenoBOro ABMKEHUS YacTHUIl, U3 KOTOPBIX COCTOUT TEJIO

0) BHYTPEHHETO CTPOCHUS

B) KOJINYECTBA MOJIEKYJI, BXOSIIMX B COCTaB Tela

I') MOTEHIIMAJILHON U KHHETUYECKOW SHEPTUH BCEX YACTHI] TeJa

2. B BakyyMme sHeprus nepenaercs

a) U3JIy4eHueM; O) KOHBEKLIMEW; B) TEIJIONPOBOJHOCTHIO; T') IPYIHMM CIIOCOOOM

3. Kakas ¢usuueckas BenuunHa o6o3HauaeTcst OykBoi L u umeet pasmepHocTh JIx/Kr?

a) yJenbHas TeII0EMKOCTh; 0) y/enbHas TeIIoTa CropaHus TOIUINBA;

B) yJeJIbHAS TEIUIOTA MUIABJICHUS; T) yAelbHas TeIioTa napoodpazoBaHusl.

4. Ilpu KpUCTAIITU3ALMH TEMIIEpaTypa TBEPOTO Tea ...

a) yBelnnuuBaeTcs; 0) yMEHbIIAETCS; B) HE U3MEHSIETCS; T) 3aBUCUT OT MaccChl Tela.

5. Ecnu 3apsikeHHbIE Tela B3aUMHO OTTAJIKMBAIOTCSI, TO 3TO 3HAUUT OHU 3apsyKEHbI

a) OTpULIATEIbHO; 0) Pa3HOMMEHHO; B) OJHOMMEHHO; T) MOJIOXKUTEIBHO.

6. Cwta Toka BeIYUCIISIETCS IO popmyiie:

a) [ =R/U; 6) [ =U/R; B) [ = U*R; I') IpaBWIbHOHN (pOpMYIIBI HET.

7. YTO Cay>KUT UICTOYHUKOM MarHMTHOTO TOJIS OIS ?

a) ANIEKTPUUYECKUI TOK  ©) MOJO0KUTENbHBIN AJIEKTPUUYECKU 3apsij

B) OTPHUIIATEIbHBINA ANEKTPUUECKUH 3apsii  T) Ir000H 2IEeKTPUUECKU 3apsiy

8. Kakue MecTa mocTOSIHHOrO MarHuTa OKa3bIBalOT Hanbosblee MarHuTHoe jeiictBue? Kak ux Ha3pIBatoT?
a) UX KOHIIbI; I0’KHBIA U CEBEPHBIN MOMIOCH  0) HAXOAIIUECS B CEPEAMHE MAarHHUTa; MOJIFOCHI
B) BCE MECTa OKa3bIBAIOT OJJUHAKOBOE JICHCTBUE T') CPEAH OTBETOB HET MPABUIILHOTO

9. Yrubl nazieHus ABYX CBETOBBIX JIy4el HA 3€pKajbHYI0 MOBEPXHOCTh paBHbI 70° u 20°. UeMy paBHBI UX yTJIbl OTPaKEHUS?
a) 70°u 20° 6)20°wu 70° B) 90° u 50° 1) 50° 1 90°

10.Ectb 111 QoKycChl y paccenBaronieil TuH3bI?

a) Her, Tak kak oHa OTKJIOHSAET CBETOBBIE JIyYH OT ONTHYECKON OCH

0) [a, omHako pacmoyioKeHbl OHU HE CHMMETPUIHO OTHOCHTEIIBHO JTMH3bI

B) Jla, HO OHUM — MHUMBIE, HAXOJATCS 110 00€ CTOPOHBI JIMH3bI HA PABHBIX OT HEE PACCTOSHUSIX
r) Jla, HO OAMH MHUMBII NTepes TMH30M Ha ONTUYECKON OCH



Yacrtp B 3anummre ¢popmyiny u BeIOEpHUTE IPAaBUIIBHBIA OTBET

11. Kakoe xonmu4ecTBO TerioThl motpedyercs aist HarpeBanus 10 kr meau Ha 1 °C?
VY nenpHas Temoemkocth meau 400 [Ix/kr * °C.

a) 40 JIx; 0) 400 [Ix; B) 4000 [Tx; r) 40000 JIx.
12. IIpoBoauuk o6amaer conporusieHreM 80 Om. Kakoe KOTU4ecTBO TEIUIOTHI BhIAETHUTCS B HeM 3a 10 ¢ ipu cuite Toka 0,3 A?
a) 7,2 JIx; 0) 72 Ix; B) 720 JIx; r) 72 xJx.

13. B mpoBoaHuke conpoTtuBiaeHueM 15 Om cuna Toka paBHa 0,4 A. KakoBa MOIITHOCTB JIEKTPUUYECKOTO TOKa B HeM? Uemy paBHa paboTa
TOKa B 3TOM IIPOBOJIHUKE, CoBeplIeHHas 3a 10 Mun?

a) 2,4 Bt; 1,44 x]JIx 0) 6 Bt; 3,6 xk/Ix B) 6 BT; 60/1x r) 2,4 BT; 24 JTx

14. JIa nmpoBoauuka conpotusienremM R1 = 150 Om u R2 = 100 OM coenrHeHsI nocienoBarensHo. Yemy paBHO ux o01iee COnpoTUBICHUE?
a) 60 Om; 0) 250 Owm; B) 50 Owm; r) 125 Om.

15. OnTrueckue cuiibl TMH3 paBHBL 5 quTp u 8§ autp. KakoBel ux GokycHble paccTosHUSA?

a) 2mMul25m 06)20cmu12,5¢cm B)2cmu 1,25 cm rN20mum12,5m

Yacrp C 3anumuTe peiieHue 3a1auu

16. CKONbKO 3HEPrUU BBIIEIUTCA MIPU KPUCTAIUIM3ALNHU U OXJIKACHUH OT TeMieparypsl miasieHus 327 °C 1o 27 °C cBUHIOBOM IIACTUHBI
pazmepoM 2 - 5 - 10 em? (Y aenpHas Temnora kpuctamusanuu csunma 0,25 - 105 Jx/kr, yaensHas TemnoeMkocTs BoAsl 140 [Ix/kr - °C,
TIOTHOCTH cBUHIA 1130 Kr/™M3).

17. Cuna Toka B CTaJIbHOM NPOBOJHUKE JIMHOW 140 cM M MIOLIABI0 TONEPEYHOTO CEUEHUS

0,2 mm? pasna 250 MA. KakoBo HanpskeHHe Ha KOHIIAX 3TOro MpoBoaHuKa? Y aenbHoe conpotusnenue ctamu 0,15 Om - Mm*/m.

9 kiacc.
KonTponbnas pabota
BapuanTt Ne 1
Yacte A
1. Ha pucynke nipeictaBieH rpaduk 3aBUCIMOCTH MOJTYJISI CKOPOCTH V OT BPEMEHHU ¢ JJIs TeJla, IBUXKYIIErocs NpsMoIuHeHo. PaBHOMEpHOMY
JBUKEHHUIO COOTBETCTBYET y4aCTOK



1
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A) AB b) BC B) CD I') DE

2. KameHnb, mon0OpoIeHHbIi BBEpX B ToUke 1, CBOOOAHO magaeT Ha 3eMiIt0. TpaeKkTo-
n3o0pakeHa Ha pucyHke. Tpenue npeneOpexxumo mMano. Kunernueckast sHeprust

A) MakcuMallbHOE 3HAYEHHE B MOJIOKEHUH |

b) makcumanbHOE 3HaYEHHE B MTOJIOKEHUU 2

B) onnnakoBoe 3HaU€HHE BO BCEX MOJOKEHUAX

pusd ABMIKCHUS KaMHS CXEMATHYIHO
KaMHs UMECT

ld @3

I') MakcumanbHOE 3HAYCHUE B TIOJIOKEHUU 4 ‘ 4

3. IToe3n yepe3 10 ¢ mocne Hauana qBUxkeHHs mpuodpetaet ckopocth 0,6 M/c. Uepes KAaKO€ BpeMsl OT Hayaya JBH)KEHUS
CKOpOCTh T0€3/1a CTaHeT paBHa 3 m/c?

A)50c b)30c B)40c IN35c

4. ABTOMOOWIJIB 32 2 MUH YBEIHYMII CKOPOCTh ¢ 18 kM/4 10 61,2 kM/4. C KakKMM yCKOPEHUEM JIBUTAJICS aBTOMOOWIIb?

A) 0,1 m/c? B) 0,2m/c? B) 0,3 m/c? I') 0,4m/c?

5. PaccMoTpuTe pUCYHOK.

3aBUCHUMOCTh KOOPAMHATHI TPY30BHUKA OT BPEMEHU UMEET BU/T 20 m/c

A)x=100 - 10t (m) b) x =300 (m) [ I I -

B) x =300 — 20t (m) I') x =300 + 20t (m) 0 100 200 300 *

6. C kakoii CUJION IPUTATHUBAIOTCS JBa aBTOMOOMIISI MaccaMu o 1000 xr, HaxoasgIMecs Ha

paccrosgauu 1000 M oguH oT Apyroro?

A)6,67010"H 2)6,67010%H 3)6,67TH 4) 6,67010°H

7. Uemy paBHO U3MEHEHME UMITYJIbCA TENA, €CIU Ha HEero AeiicTBoBana cwia 15 H B reuennn 0,2 ¢?

A) 3 kr * M/c b) 75 xr * m/c B) 15 xr * m/c I') 30 xr * m/c

8. 1o rpaduky 3aBUCHUMOCTH KOOPIMHATHI KOJIEOIOMIETOCs Tela OT BpeMeHH (CM. pUCYHOK2) OmnpenenuTte nepuo 1 KoaeoaHwmil.

A. 4c; b.6¢; B. 8 ¢;

9. lnuna xonebaHuii 38ykoBoi BosIHBI paBHa 17 cMm. CkopocThb 3ByKa B Bo3ayxe 340 m/c. [lepuon xosnebaHuii B 3T0i 3ByKOBOI BOJIHE PaBeH



A)0,5Mc Bb)2mc  B)Swmc I') 50 mc
10) Kakum mapamMeTpoM 3BYKOBBIX KOJIEOAHUI OMpeaeNnsieTCsl TPOMKOCTh 3ByKa?
A)uvacroroit b)) mepumomom B) ammummtymoit I') CKOpOCTBIO pacnipoCTpaHEHHS
11. Kakast yactuia X BbIIENSE€TCA B peaKIuu?
UN+ SHe - 0+ X
A) 2JIEKTpOH b) metitpon  B) mporon  I') anwkda-yactuna
12. Ilpu a- pacnajze siapa ero 3apsiioBO€ YUCIIO
A) ymeHbIIaeTCs Ha 2 €TMHUIIBI b) yBenuunBaeTcs Ha 2 eTUHUTIBI
B) ymenbiiaercs Ha 4 eIMHULBI I') yBennuuBaercs Ha 4 eIMHULBI
Yacts B
13. JIs kax10r0 GU3NYECKOTO IMOHSATHS U3 TIEPBOTO CTOJIONA MOAOEPUTE COOTBETCTBYIOIIHIA TPUMEP U3 BTOPOTO CTOJIONA. 3anmummTe B Tao-
JUILy BEIOpaHHBIE UG PHI O]l COOTBETCTBYIOIMMHU OYKBaMH. 3alHIINUTE B OTBET UG PHI, pACIIOIOXKHUB UX B OPSAIKE, COOTBETCTBYIOILIEM
OykBaM

OU3NYECKHUE ITOHATHUA | ITPUMEPHI

1) pacnpocTpaHeHue 3amaxa 0eKOJI0Ha B KJIIACCHOH KOMHare

2) cuctema oTcuéra

3) TemriepaTypa

4) meH3ypKa

5) maBieHue ra3za B 3aKpBHITOM COCY/IE IPH HaTPEBAHUH yBEITUYNBACTCS

A) puznueckas BeIMUMHA

b) dusnueckoe sBaeHNE

B) dusnueckuii 3akoH
(3aKOHOMEPHOCTH )

14.
A) Macca Jlynsl npumepHo B 81 pa3 Menble maccbl 3emnu. Ecnin 3emis nputsrusaer JIyHy ¢ cuioi, paBHoit no moayito F, To JlyHa nputs-
TUBAET 3EMIIIO C CUJION

F F
1) 9 2) 81 3) 9F 4) F
b) MaccusHsblii Tpy3 noaBerieH Ha ToHkoi HUTH 1. K rpy3y npukpernieHa Takas ke HUTh 2. Ecniu MesieHHO TSAHYTH 32 HUTh 2, TO 000PBETCS
1) Tonbpko HUTH 1 2) TONbKO HUTh 2 3) HUTH | ¥ HUTH 2 OTHOBPEMEHHO

4) mu6o HUTH 1, TMOO HUTH 2 B 3aBUCUMOCTH OT MacChl rpy3a
15. Ha pucynke npeacrasieH gparment [leprnoauueckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

79Aul soHg| 8 Tl| s Pb| 83Bi| ssPo| 85Atl 8 Rn
Jonoto PTyTh Tannwit|  Cauney Bucmyt| [Monowwid|  AcTaTuH Papon
197 200,61 204,39 207.21 209 [210] [210] [222]




Hcnonb3ys aHHbIE TaOIHIIbI, BBIOEPUTE U3 IPEJIOKEHHOTO IEPEYHS 1Ba BEPHBIX YTBEP)KICHUSA. YKAXKUTE UX HOMEDPA.
1) Anpo pryt cogepxut 80 MPOTOHOB. 2) SAnpo 30mn0Ta cogepKuT 197 HEUTPOHOB.
3) PangnoakTuBHOE mpeBparieHue sapa cBUHIA-212 B 5aApo BUcMyTa-212 cONMpOBOXKIaE€TCA UCITYCKAHUEM TOJBKO Y- U3TYyUYCHUSI.
4) PaguoakTuBHOE IIpeBpalieHue aapa BucMyTa-190 B siapo tamims-186 corpoBoxkaaeTcss UCIyCKaHUEM O- YaCTHIIBL.
5) Snpo mosoHUS ConepKUT 84 HEHTpOHA.
Yacts C
16. JlepeBsinayt0 KOpoOKYy Maccoi 10 Kr paBHOMEPHO U MPSAMOJIMHEHHO TSHYT IO TOPU3OHTAIBHON JJOCKE C TIOMOIIBI0 TOPU30HTAIBHO PaCIIo-

J0xeHHo# npyxunbl. Koo duuuent tpenns pasen 0,4; yrmmaenue npyxunsl 0,2 M. YeMy paBHa KECTKOCTb TPY>KUHBI?
2
17. Onpenenute nedekT mMace siapa U30TONAa AeUTepus 1 H (TsKEIOro BOAOPO/Ia) U €ro YHEPTHIO0 CBsI3H. Macca mpoToHa MPUOIU3UTETHHO

paBHa 1,0073 a.e.m., Heittpona 1,0087 a.e.M., sapa neiitepus 2,0141 a.e.m., 1 a.em. = 1,66 » 1027 k.

Bapuant Ne 2
Yacts A

Ly, M 1. Ha pucyHke npencraBiieH rpaguk 3aBUCHMOCTH TPOCKIIMH CKOPOCTH Vx OT BPEMEHH ? JIJIS TeJIa, ABHKYIIETOCS
6 o ocu Ox. MakcuMaabHOE TT0 MOIYJII0 YCKOPEHHUE TEJI0 UMENIO B MHTEPBAJIC BPEMEHHU
A)orOmolc b) or1 n03¢c
3 [ \ B) or3mo4c I') or4m06¢
0 e

2. Teno, OpolIeHHOE BEPTUKAILHO BBEPX C MOBEPXHOCTU 3€MIIM, JOCTUIA€T HAUBBICILICH TOUKU U MajaeT Ha
3emutto. Eciiu conpoTuBiieHHE BO3/1yXa HE YUUTBIBATh, TO MOJIHAS MEXaHUYECKasi SJHEPIHsl Teja
3 \ A) MakcuMallbHa B MOMEHT JOCTHKEHHSI HAUBBICIIEH TOUKH
6 b) MmakcuManbHa B MOMEHT Hayana JBUKEHHS
B) onunakoBa B J100bIe MOMEHTHI JIBUXKEHHUS Tena
I') MakcuManbHa B MOMEHT aJIEHUS Ha 3€MITIO
3. Tponneitbyc, ABMXYyIIUICS co ckopocThio 10 M/c, TpH TOPMOKEHUN OCTaHOBMIICA depe3 5 ¢. Kakoil myTh OH mpoliesn npu TOpMOKEHHUH,
€CJIU JIBUTAJICS] PABHO3AMEJIEHHO?

1 2 3 4 5 6 ¢

A) 2m b)5wm B) 10 m IN25wm
4. ABTOMOOUJIB 32 2 MUH YBEITUYMII CKOPOCTh € 36 kM/4 10 122,4 kxM/4. C KaKuM yCKOPEHHEM JIBUTAJICS aBTOMOOMIIb?
A) 0,1 m/c? B) 0,2m/c? B) 0,3 m/c? I') 0,4m/c?

5. 3aBUCUMOCTb KOOPJIMHATHI OT BPEMEHU IS TEJA, ABMKYIIEroCs MPAMOJIUMHENHO, nMeeT Bua X = 150 — 15t. DTo Teno auxkercs
A) 13 ToukH ¢ KoopauHaTou 15 M co ckopocThio 150 M/c B monoxuTenbHOM HanpasieHnu ocu OX.
b) u3 Touku ¢ koopaunHaroit 150 M co ckopocThio 15 M/c B monoxuTensHoM HanpaieHuu ocu OX.
B) u3 Touku ¢ koopauHaroit 150 M co ckopocThio 15 M/c B oTpuniaTenibHOM HampasieHuu ocu OX.
I') u3 Touku ¢ koopauHaToil 15 M co ckopocthio 150 M/c B oTpHLiaTeTbHOM HampasieHuu ocu OX.
6. C kakoii CUJION IPUTATHBAIOTCS JABa aBToMoOMIst Maccamu 1o 2000 kr, Haxozsmuecs Ha pacctosauu 2000 M oIMH OT APYTOro?



A) 6,670101 H B) 6,67010°H B) 6,67 H ') 6,67010°H

7. UeMy paBHO U3MEHEHME UMITYJIbCA TEJIA, €CIU Ha Hero AeiicTBoBana cuna 20H B teuenun 0,3 ¢?

A)6kr*m/c B)75xr*wm/c B)23kr*wm/c T)20«kr * wm/c

8. Ilo rpaduky 3aBHCUMOCTH KOOPIMHATHI KOJIECOIIOIIEToCs Tela OT BpeMeHH (cM. pucyHoK2) Onpenenure nepuoa KoaeOoanuu.
A.4c; b.6¢; B. 8 ¢;

9. lnmuna xonebanwmii 3ByKoBOM BOJIHEI paBHa 17 cMm. CkopocTh 3ByKa B Bo3ayxe 340 m/c. YacTtoTa konebaHuii B 3TOW 3BYKOBOI BOJIHE paBEH
A)0,5xkIm  Bb)2xlm B)Skln I') 50 xI'a

10. 3ByKOBBIE BOJIHBI MOTYT PaclpOCTPaHAThCS

A) B razax, JKUJKOCTSIX U TBEP/BIX Tellax b) Tonbpko B TBEPABIX Tenax

B) TonbKO B KUAKOCTAX I') Tonpko B razax

11. Kakast yacTuiia B3auMOICMCTBYET C AJIpOM aTIOMUHUS B AJICPHON peakiuu ?

2TA14+2 -3} Na+5 He

A) npoToH b) anextpon B) neitrpon I') a-uactuna
12. B cooTBeTcTBUU ¢ MOJienblo aToMa Pesepdopaa
A) s1po aTomMa UMEET MaJlble 110 CPAaBHEHHUIO C aTOMOM pa3Mephl
b) sinpo aroma nmeet oTpuLiaTenbHbIN 3apsaa
B) snpo atoma umeet pa3Mepsl, CpaBHUMBIE C pa3MepaMu aToma
I') ssmpo aToma NPUTATUBAET (i YACTHULIBI
Yacts B
13. s kaxoro pu3nyecKoro MOHATHUS U3 IEPBOT0O CTOJIONA MOI0EPUTE COOTBETCTBYIONIUI MPUMEP U3 BTOPOTO cToN0LA. 3anuumure B Ta0-
JUIy BbIOpaHHBIE UG PHI TI0]] COOTBETCTBYIOIMMHU OyKBaMH. 3alHIINTE B OTBET HU(PHI, paCIOIOKHUB X B OPSAIKE, COOTBETCTBYIOLIEM
OykBaMm

OUSNYECKHUE TIOHATHUA | TIPUMEPBI

1) uHepumManbHas cucTeMa oTcuéTa

A) puznueckas BeIMUMHA 2) BceM TenaM 3emJist BOJIM3U CBOEH TOBEPXHOCTH COOOIIAET

b) ¢usnueckoe siBneHue OJINHAKOBOE YCKOPEHHE

B) dbusnueckuit 3akoH 3) Ms14, BBIMYLIEHHBIN U3 PYK, aJaeT Ha 3eMIII0
(3aKOHOMEPHOCTH) 4) cexyHaomep

5) cpenHsisi CKOPOCTh

14.
A) Cuna TAroTeHUsl MeX1y IByMs OJHOPOJHBIMU IIapaMH YBEIUYHUTCA B 4 pa3a, eClii MacCy KaXKI0ro U3 IapoB
1) yBenuuuth B 2 paza 2) yMEHbIIUTH B 2 pa3a

3) yBenuuuTh B 4 pasa 4) yMeHbIINTS B 4 paza



b) Paccrosinue mexay LieHTpaMu JBYX OJHOPOAHBIX IIAPOB YMEHBIIWIH B 2 pa3za. Cujia TAroOTeHHs MeXAy HUMU

1) yBenuumiiach B 4 pa3za 2) yMeHbIIUIach B 4 paza
3) yBenuumiiach B 2 pasza 4) yMeHbIIIUJIACh B 2 pasa
. . 232 Th
15. Ha pucyHke 1oka3aHa cxema LEIOYKH paAMO0aKTUBHbBIX [IPEBPALLEHUI, B pe3yJIbTaTe KOTOPOH M30TOI Topus 90 [IPEBPALLACTCA B U30-
224
TOI pagus 88 Ra
X Kaxue yTBepk1eHUs1 COOTBETCTBYIOT JaHHOU cxeMe? M3 penio;KeHHOro epeyuHs yTBEPKACHUN
S Th -~ P BLIOEPUTE JIBA IPABUILHLIX. YKaXHUTE UX HOMEpPA.
T, 126 ;
. Ra b
g8 o 22 Ae o
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e Ra
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1) Hactuna X siBasiercs B-4acTULEH, TO €CTh 3JIEKTPOHOM
2) Yactuna X siBiseTcs 0-4aCTULEH, TO €CTh SPOM IeIus
3) Hactuna Y sBisiercs B-4acTHLIEH, TO €CTh 3JIEKTPOHOM
4) Yactuua Y sBisieTcs 0-4acTULEH, TO €CTh SPOM Ieus
5) Yactuma X sBisIeTCS IPOTOHOM, a YacTUIa Y — MO3UTPOHOM
Yacts C
16. [lepeBsiHHyI0 KOpoOKy Maccoi 10 Kr paBHOMEPHO U INPSIMOJUHENHO TAHYT IO TOPU3OHTAIBHOM JI€PEBIHHON JJOCKE C TOMOIIIbIO

TOPU3OHTAIILHOM TIPY>KUHBI )kE€cTKOCThIO 200 H/M. VY ymnaenue npyxunst 0,2 M. Yemy paBeH Kod(pPUIIUEHT TpeHUST KOPOOKH 1O JOCKe?
6

17. Onipeenute SHEPTUIO CBS3H siApa JTUTHS 3 LT Macca MpoToHa Npuom3uTenpHO paBHa 1,0073 a.e.m., Heittpona 1,0087 a.e.m., spa Iutust
6,0151 a.e.m., 1 a.e.m. = 1,66 « 10 27 kr, a CKOPOCTb CBETa ¢ = 3 * 108 m/c.






