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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢usuke 7-9 BKIIOYALT:
* coxepxanue yueOHoro npeamera «Pu3nuka» 1o rogam oO0yueHHS;
® IUIAaHHMPYEMBbIEC pe3yJIbTaThl OCBOCHUS Kypca (GHU3HKH Ha 0a30BOM YPOBHE, B TOM UYHCIIE
IpeIMETHBIE Pe3yIbTAThI IO roJjaM 00y4YeHUs;
® TEMaTUYECKOE IJIAHUPOBAHUE.

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B DPI'OC 00O, a Takke ¢ ydéToM
denepanbHOil paboueid mporpammbl BocnuTaHus W KoHuenmuu mnpenojiaBaHus y4eOHOTO
npeamMera «Pusukay.

Conmepxanue  mporpaMMbl 1o (U3MKE  HAMpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOU TIPaMOTHOCTH OOYYarOIIMXCS W OpraHu3aluio HM3y4deHHs (U3UKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TaKKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO 00I1ero 00pa3oBaHMUs.

[IporpamMma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojaam
o0yueHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U YUYETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKONW MOMOIIM YUUTEIIO
B CO3/IaHUU pabouell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

®du3snKa ABISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3HUECKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IpeAocTaBiseT HaumOojee siCHble oOpas3ipl MPUMEHEHHMs HAy4YHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH W HUHTEpeca K Hayke Yy
oOyyJaronuxcs.

N3ydyenne ¢u3nku Ha 0a30BOM YpOBHE IMIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:

® Hay4HO OOBSCHSTH SIBICHUS;

® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0OBAHMS,

® HHTEPHPETUPOBATH JAaHHbIE W KCIOJNb30BaTh HAyuyHbIE JOKa3aTeNIbCTBA IS
MOJTy4€HUs BHIBOJIOB.

[lenn usyueHuss (U3NKUM HAa YPOBHE OCHOBHOIO OOIIET0 OOpa30BaHUS OMNpPENEICHBI B
Konnenmuu npenoaaBanus yuyebHoro npeamera «dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, peaqu3ylomUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTPAMMEBL,
yTBepkaE€HHONW pemeHneM Kosmnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).



Hean uzyvyennsi Gu3nKu:

e [puoOpeTeHHEe HHTEpeca U CTPEMIICHUS OOYyYaroIuXcs K HAyYHOMY HU3yYEHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIICKTYyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM MeETOAE TMO3HaHUS U (OPMHPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPY KAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JUISI PA3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;

® pa3BUTHE IIPEACTaBICHHI O BO3MOXHBIX cdepax Oyaymell mnpodeccuoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JalbHEUIIEMY O0yYSHHIO B 3TOM
HaIpaBJICHUH.

JlocTuxeHne STUX IleNiell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e puoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHUM BEILECTBA, O MEXAHWYECKUX,
TEIJIOBBIX, MJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

e npuoOpeTeHHEe YMEHHUH ONUCBIBATH M  OOBSACHATH (PUIWUYCCKUE SBICHUS C
MCII0JIb30BaHUEM TOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEUIINX PACYETHBIX 3aJad C HCIOIb30BAaHHEM
¢uznyecKux Mozeel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/ay;

® pa3BUTHE YMEHUU HAOMIOJATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTopHble pabOTBl M AIKCIEPUMEHTANBHBIC HCCIICAOBAHUS C HCIIOJIb30BAaHHEM
MU3MEPUTENbHBIX TPUOOPOB;

e OCBOEHHME MPHUEMOB PabOTHl ¢ HMH(popMaruer (GU3MUECKOro cojaep’KaHMs, BKIIOYas
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTH)KEHHUSX (U3MKH, aHaIu3 U KPUTHUECKOe
OlICHMBaHHE NH(OPMALINN;

® 3HAKOMCTBO cO cepamu nMpodhecCHOHATBHON AeATEIHLHOCTH, CBI3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TEXHOJIOTHUSIMUA, OCHOBAaHHBIMH Ha IOCTHKCHUSIX (PU3NUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUSs
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 yacoB (2 4aca B
HEJIEINIO), B 9 KJ1acce - 102 yaca (3 yaca B HEIeI0).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOpHBIX paboT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapakTep, yUWUTeNlb JelaeT BbIOOp IMpoBeIeHUsl J1abopaTOpPHBIX paboT u
OTIBITOB C YU4ETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yYaromuXcs, CIIMCKA SKCIEPUMEHTATbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIApCTBEHHOI'O 3K3aMeHa 1o (hU3UKe.

YYEBHO-METOJUYECKOE OBECITEYHEHUE OBPA30BATEJIBHOI'O [TPOLECCA

OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIAA YUEHUKA

» Ousuka: 7-i knacc: 6a30BbI ypoBeHb: yueOHuk, 7 kiacc/ Ilepeimkun .M., MBaHoB
A.U., Aximoneproe obuiectBo «M3narensctBo «lIpocBemenne» 2023

» Owusmka, 8 wmacce/ Ilepprmkua W.M., HsanoB A.W., AxknuoHepHOe 0OIIECTBO
«M3narenscTBO «lIpocBemenuney» 2023

o @msuka, 9 xnacc/ Ileppimkun M.M., I'ytauk E.M., UBanoB A.U., IlerpoBa M.A.,
Axunonepnoe obmecto «M3znarensctBo «IIpocsemenue» 2023



METOJNYECKUE MATEPUAJIBI U YUUTEJLA
*@uzuka. 9 kiacc. Meroauueckoe nocodue - I'yrauk E.M., Uepaukosa O.A.
*@uszuka. 8 kiacc. Metonuueckoe nmocodue k ydu. [lepeimkuna. - @wionosny H.B.
*@u3uka. 7 kiacc. bazoBelii ypoBeHb. MeToanueckoe mocodue k yueonuky M. M. Ilepoimkuna,
A. U. BanoBa ®usuka.

HUD®POBBIE  OBPA3OBATEJIBHBIE  PECYPCbhl W  PECYPChbl CETU
MHTEPHETBu6mmotexa [{OK https://m.edsoo.ru/



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL W3mepenue ¢usznueckux BenuuuH. Du3nueckue MpudOpHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cUCTeMa €IMHHII.

Kak ¢u3uka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHpOIy. EcTecTBeHHO-HAy4YHBIN
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe TUIoTe3, O0O0bsAcHeHue HalOmogaemMoro sipineHus. OmnucaHue
bu3NYECKUX SBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM M IU(POBBHIM

puoOpOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenne IEHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Onpenenenue pasMepoB MabIX TEl.

W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TEMIIEPATYPHI.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukenune yacTtul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoi.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTa/TMYeCKnX) Teld. B3anuMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddys3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIA OTTAIKUBAHHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3pea 3. BzaumogeiicTeue TeJI.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Habumronenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnwvie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmpezneneHue cpenHell CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa [0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmamuu) mpy>XKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEeHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
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JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTuueckue MamuHbl. 3aBUCUMOCTH JABJIEHUS KHUIKOCTH OT
ryOunbl.  I'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpuumHBI CyIIecTBOBAaHUS BO3TYLIHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lmaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.
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3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIBL, JACUCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl TeJa.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUIKOCTh YacTU TeJla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKA M ONpEACIICHUuE €€
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprus.
Mexannueckast pabora. MOIHOCTb.
[IpocTble MexaHM3MBbI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pblyara.

HpI/IMCHCHHC I[IpaBujila paBHOBCCHUA pbIdara K 6J'IOKy. «3010TOEC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.
Mexanuueckass sHeprus. KuHetmueckas W nNoOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/1a MEXaHUUYECKON SHEPTUHU B APYTOM. 3aKOH COXPAaHEHUS DHEPTHH B MEXAHHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXaHU3MOB.
Jlabopamopmnwvie padbomot u onvimol.
1. Omnpenenenue pa®OTBl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KIIJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEpIrUu.
8 KUIACC

Pa3znea 6. TenyioBbIe SIBJIEHHU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOECHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OMNbITb, NOATBEPKIAIOINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE W KanWUISIpHbIE sBIeHUs. TemoBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABHM)KEHUS YacCTHII.
Buytpennsist sHeprusi. CrocoObl HU3MEHEHMs BHYTPEHHEH OSHEprum: Teronepegadya u
coBepieHre padoThl. Bupl Temnonepeaayn: TeIONPOBOIHOCTb, KOHBEKIIHS, U3TyUCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHUE KPUCTATUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIHN Y 3aI[UTa OKPYKAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Bunae! Tennonepenayn.
OxutaxieHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. HabOmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl P TUTABJICHHUH.
13. Mopenu TEIIOBEIX ABUTATENEH.
Jlabopamopuwie pabomsl u onvimot.
OnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.
OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

©CooNORAELDE
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OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TE.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUS.
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6. IlpoBepka ruMOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPaTypHl.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEpPruM Teja B pe3ysbTare TeIvlonepenadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IMpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.
13. Onpenenenne yaenbHOM TETUIOTHI ITABICHHS JIbIA.
Paznen 7. diiekTpryeckre 1 MarHUTHbIE SIBJICHUS.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TEI OT BEJINYUHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jkoyns—JIeHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa pojia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TElL.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.
DNIEKTpOCTATUUECKAsE MHIYKLHUS.
3aKOH COXpaHEeHMsI IEKTPUUECKUX 3apsI/I0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHu€e CUIIOBBIX JIUHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIBTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIEHUM.
. B3aumopeiicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1osie Toka. DJIeKTPOMarHur.
. JlelicTBre€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccrnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. Onbrter @apagest.
. 3aBUCUMOCTb HalpaBJIEHHs UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.
. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

©ooNOR~WODE
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Jlabopamopmnwvie padbomwt u onvimol.

OnBITHI MO HAOIIOCHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U IPU COMTPUKOCHOBEHUHU.

WccnenoBanue 1eiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAIPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. TlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEIBHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia i CHIIbI TOKA MPH NMapaUIEIbHOM COCTUHEHUN PE3UCTOPOB.
10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JIaMIIOUKY, OT HaIpsKEHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yueHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHU U
paszeneHnu.
16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. M3yuenue aeicTBUS MArHUTHOTO IOJISt HA IPOBOJIHUK C TOKOM.
19. KoncTpyupoBaHue U H3y4eHHe pabOTHI DJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMH: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJIeHUs! MHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOe ABMkeHne. CBoOoaHOe nageHue. OnbIThI
[Nanunes.

PaBHOMepHOE NBWXEHHE MO OKPYKHOCTH. [lepuon u wactora obOpameHus. JluaeiHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuHiun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHUsSI CKOJIbKEHUS, CHJIa TPEHUS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.
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Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannyeckasi pabota U MomHOCTb. PaboTa cun Tskect, ynpyroctd, TpeHusi. Cs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOI O IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TMYTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS IPSIMOJUHEHHOTO IBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHS.

5. HalGmronenue nBuxkeHUs Te1a 10 OKPYKHOCTH.

6. HabmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOAINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIEHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Tejla U IeHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3menenwue Beca Tenna Ipu yCKOPEHHOM JBIKEHHH.

10. Ilepenaya ummnysbca Mpyu B3aUMOIEHCTBUHU TEll.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPHU HEYITPYTOM B3aMMOACHCTBHH.

13. CoxpaHeHue UMITyJIbca pH a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MEXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1. KoHcTpyupoBaHHe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHMS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpyCKa WIIM JBHKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHHs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU MNPH PaBHOYCKOPEHHOM [JBM)KEHHUH 0e3 HayalbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.

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

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU MPY>KUHBL.
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9. Omnpenenenne pabOThl CUJIBI TPEHUS MNP PABHOMEPHOM [BIDKEHUHM Tejla 110
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YHOPYTOCTH HpPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOABMKHOTO U IMOABUKHOI'O OJIOKOB.

11. M3yuenue 3aKkoHa COXpaHEHUS SHEPTUHU.

Pa3nea 9. Mexannueckue Koj1e0aHUs M BOJIHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
amIuTyga. MaremaTuueckuil M IpYKUHHBIH MasTHUKU. llpeBpaieHue 5>Hepruu Impu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOanus. BeinyxaeHnsle konebanus. Pezonanc. MexaHnyeckie BOJHBI.
CBolicTBa MeXaHM4ECKUX BOJIH. [IposiosibHbIE U MOnepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHMuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IHPpa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIbl YIIPYTOCTH.

HaGnronenue koneOaHuii rpy3a Ha HUTU U Ha IIPYy>KUHE.

HaOnroneHue BoIHYX/I€HHBIX KojeOaHHii U pe30HaHca.

Pacrnipoctpanenue npooabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

Habumronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUI PE30HAHC.

Jlabopamopuwvie pabomot u onvimeol.

1. Omnpenenenue yacTOThl U EpUOAa KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAA KoJeOaHMM MOABEIICHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.
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4. VccnepoBaHue 3aBUCHMOCTH IepHoja KojeOaHUN MPYKUHHOTO MAasTHHKA OT Macchl
rpys3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOAA KoleOaHWW Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OnbITBl, JOEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpUoia KOJIEOaHWH TPYKHHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. V3mepeHue yckopeHHs! CBOOOHOTO MaJIeHHUS.
Pa3nes 10. D1eKTpOMarauTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.
DONEeKTpOMarHUTHOE ToJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpoMarHuTHBIX BOJIH. Vcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJH JJI1 COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBBIE CBOMCTBa CBETA.
Jlabopamopuvie pabomsl u onvimot.
1. U3yueHue cCBONCTB 3JI€KTPOMAarHUTHBIX BOJH C MOMOUILI0 MOOUIIBHOTO TenedoHa.
Pasznen 11. CBeroBble siBICHHS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHeElHHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.
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IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.

Hcnoap3oBaHue MOJIHOTO BHYTPCHHETO OTPAXKCHUA B OIITUUCCKUXCBECTOBOJAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Tesieckomna. 1 1a3 kak onTuyeckas cuctemMa. bam3opykocTs U AaabHO30pKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cll0’keHNE CEKTPaIbHbIX 1IBETOB.

Hucniepcus ceera.
Hemoncmpayuu.

N~ LDE

[TpsaMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBO/I.

Xox myueil B cobuparoleii TuH3e.

Xox Jydeil B paccenBaroleH JIMH3E.

[TosryuyeHnue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUS CBETOBOT'O JIy4a OT yTIJIa MaICHHS.
N3yueHne xapakTepuCTHK H300paKeHUs TIPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa NIPEJIOMIIEHHS CBETOBOTO JIy4ya OT yIJjla IaJeHUs Ha
IPaHUIIE «BO3JLyX—CTEKJIO».

[Tony4yenne n300paxeHnit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.

Omnpenenenne GOKyCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHnTOBBIE sIBJICHUS.

Omnertel Pe3epdopna u minanerapuas mojaens aroma. Mozens aroma bopa. cnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyknonnas wmoxens aromHoro sapa. M3oronel. PannoaktuBHbIE mnpeBpamieHus. Ilepuon
IoJypacrnaaa aTOMHBIX sJIep.

SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsI0BOIO M MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX szaep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

SR

CrHexTpbl U3IIy4EeHHS U TIOTJIOIICHHUS.
CrexTpsl pa3IM4YHbIX Ta30B.
CnekTp Bojopoaa.
Habmonenue Tpexo B kamepe Busbcona.
Pabora cuérurka MOHU3UPYIOIUX U3TYUSHUH.
Perucrpanus usinydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.
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Jlabopamopmnwvie padbomwt u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4YCHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

doTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb NpPEAHA3HAYeH IS CUCTEeMaTH3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUSI U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUU
BCEro Kypca (pu3uKy, a TakkKe JUIsl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yHarOUINXCsl, BRHIOPABIINX ATOT Y4eOHBIN MpEaAMET.

[lpy wW3ydYeHUM JNAHHOTO MOJYJS PEANIM3YIOTCS M CHCTEMAaTHU3UPYIOTCS  BUJBI
NESTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuYMBaeTCs JOCTHUKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yNbTaToB oOy4eHus, dbopmupyercs
€CTeCTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHUS SIBJICHUN
OPUPOIBl W TEXHUKH, OBIAJICHUE YMEHHUSAMH OOBACHATh (U3NYECKHUE SBICHHS, MPHUMEHSS
MOJTy4YeHHBIE 3HAHUS, PEIIaTh 337aud, B TOM YHCIIE KAUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep NaHHOTO pa3felia pealn3yeTcs 3a CU€T TOro,
YTO 00YYaroIIuecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PAaCIlO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS
B OKpYKaloIlei Mpupoje U MOBCEIHEBHOM KU3HH;

HCIIOJIb30BaTh Hay4YHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TOJTYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI HambOoyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHMS PA3IMYHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIEHUS U COXPAHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKu Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUS

[J mposiBJIeHHE UHTepeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNMCKON (pU3ndecKon
HayKU;

[ IEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

] TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKICHHU OOIIECTBEHHO3HAYMMBIXU 3TUYECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

[ ocOo3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

] BOCTIpUSITHE CTETUYECKHX KadecTB (PM3MYECKON HAYKH: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

[] oco3HaHHE IIEHHOCTH (PU3UYECKOW HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHHsS MHUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

] pa3BUTHE HAYYHOU JTF0003HATEIBLHOCTH, MHTEPECA K HUCCIIEI0BATENbCKON JESATENIbHOCTH;
5) popMupoBaHus KYJbTYpPbI 310POBbS U IMOLMOHAJIBHOTO 0J1arONMOJTyYHA:

[] oco3HaHME LIEHHOCTH 0€30MacHOro o0pasza >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, c
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

[J copMUpPOBAHHOCTH HaBbIKa pedIeKCHUU, TPU3HAHKUE CBOETO MpaBa Ha ONIMOKY M TaKOTO
e IIpaBa y Ipyroro 4eoBeKa;

6) TpynoBOro BocnuTaHus:

[ akTUBHOE y4acTHe B PEIICHHH MPAKTHYECKHUX 3a7a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3alfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIpPaBICHHOCTH,
TpeOYIOMIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

] MHTEpeC K MPaKTUYECKOMY H3yUeHUIo podeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3KOJIOrM4YeCKOr0 BOCIIMTAHMS:

[J opueHTalusi Ha TpUMEHEHHE (PUINYECKUX 3HAHWMA ISl pelieHus 3aaad B o0yacTu
OKpPY’KaloIlle Cpe/ibl, MIAHUPOBAHUS TOCTYIIKOB M OLIEHKH HUX BO3MOJKHBIX MOCIEICTBUN
TUISL OKPY KAIOLIEHN Cpebl;

[J oco3HaHMeE IN100ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpebl:

[] moTpeGHOCTH BO B3aMMOJEHCTBHM TIPU BBIIOJIHEHUH HCCIEIOBAaHUI U TPOEKTOB
(bu3MYeCKOil HaNPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

[ MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO IEATEIbHOCTD;

[J moTpeOHOCTh, B (OPMUPOBAHWU HOBBIX 3HAHWM, B TOM 4YHcIe (OPMYIUPOBATH HJIEH,
MTOHSTHSI, TUTIOTE3HI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;
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e [] oco3HaHue ne(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

e [] IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUN HOBBIX (PM3UICCKUX 3HAHUI;

e [] CTpeMJICHHE aHAJIM3UPOBAaTh U BBIIBIATH B3aUMOCBS3W NPHUPOJBI, OOIIECTBA H
9KOHOMHMKH, B TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3NICCKUX 3HAHMIA;

e [] OIEHKA CBOMX JCHCTBUH ¢ Yd4ETOM BJIMSHHS Ha OKPYKAIOIIYI) CPEay, BO3MOMKHBIX
r100aJIbHBIX ITOCIEACTBHIA.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocss OyayT cQOpMHUpPOBaHbI MeTampelMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME [103HABATEJIbHBIC YHHBEpCAJIbHBbIE Y4YeOHBbIC JECHUCTBHUS, KOMMYHUKAaTHBHBIC
YHHBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYIISATUBHBIC YHUBEPCAIbHbBIC YUeOHBIE NEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Joruyeckue geiicTBus:
® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKUA OOBEKTOB (SIBICHUN);
® YCTaHABIIMBATh CYNIECTBEHHBINA MPHU3HAK KJIACCH(UKALIMU, OCHOBAHUS TSI 0000IIEHUS
Y CpaBHEHUS,
® BBIABIATH 3aKOHOMEPHOCTU M MPOTUBOPEUUsI B pacCMaTpPUBAEMBbIX (pakTax, JaHHBIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;
® BBIBIATh NMPUYUHHO--CIEACTBEHHBIE CBSI3U NPU U3YYCHUU (UBUYECKUX SIBICHUN U
MPOIIECCOB, JIeNIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIIOYeHU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIHYNH;
® CaMOCTOSTENbHO BBIOMpaTh CMOCOO pemieHus y4eOHOM (Qu3myeckol 3amauu
(cpaBHEHHE HECKOJIBKUX BapHUaHTOB pEIICHHUS, BBHIOOpP Hambosee MOIXOISIIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarebckme 1eiCTBUS:
®  1ICIIOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIAHY ONBIT, HECJIOXKHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
® OIEHUBaTh Ha NIPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOIYYEHHYIO B XOJE
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;
® CaMOCTOATENHHO (OpMyJIHMpOBaThH OOOOIIEHUS W BBIBOJALI 1O  pe3yjbTaTaM
MPOBENEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;
® [IPOTHO3UPOBATH BO3MOKHOE JalbHEWIee pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TaKXKe
BBIJIBUTATh TIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® TMPUMEHSTh PAa3IMYHBIE METOJbI, MHCTPYMEHTHI W 3alpoChl MpPHU TMOUCKE U OTOOpE
uH(GOpPMAIIMK WIH JAHHBIX ¢ YUYETOM MPeaoKeHHOW yueOHo (u3nueckoi 3amauu;
® aHaJIM3UPOBATh, CUCTEMATU3MPOBATh U WHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX
BUJIOB U (DOPM TMpeICTaBICHMUS;
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CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpEICTaBICHUS HWHPOpMAIUA U
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XoJe OOCYXIeHHs Y4eOHOTO Marepuana, pe3yjibTaToB J1abopaToOpHBIX padboT U
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXXACHHUS C CYXKACHUSMH JPYIUX YYacTHHKOB JIHAJIoOra,
OOHapyKMBaTh PA3JINUUE U CXOACTBO TO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPEACTABIATH  PE3YNbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IpY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpENeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTas KAa4EeCTBEHHOTO pe3yJbTaTra IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHPYA CBOU HeﬁCTBHH C ApyruMHU YICHAMHU KOMaHAbI,;
OLICHMBAaTh KAa4yeCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX ISl pELICHUS
(bu3nyeCKuX 3HAHMIA;

OpUEHTUPOBAThCA B PA3IMUYHBIX MOJAXOAAX NPUHATUS pelIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIBHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MIpEIaraéMble BApUAHTBI PELLIEHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyAIllMH U TpeJjiaraTh MiaH e€ U3MEHEeHHUS,
OOBSICHATH TMPUYMHBI JIOCTUXKEHUS (HEJOCTMDXKEHUS) pe3yJbTaToOB JEATENbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE€ B XOJI BBIITOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;
OILICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;
CTaBUTh ce0s1 HA MECTO APYTOro yeloBeKa B XOJ€ CIopa WK AUCKYCCUU Ha HAyYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO;
npu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU peuieHHH (QU3UYECKUX 3aJad Wil B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.
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INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyudenus B 7 kjiacce MpeiAMETHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

UCTOJIb30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
OKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MYECKHX BEIWYHMH, aTOM, MOJIEKYII,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIAOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEHCTBYOIAas cwia, aedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (aud¢ysus, TeII0BOE IBMKEHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE IBUKEHUE, WHEPLHUs, B3aUMOJCHCTBUE TEJl, pABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHONW OCBK BpAllleHMs, Iepefadya JaBlIeHUs TBEPIAbIMU
TeJIaMU, JKUAKOCTSMH U razaMu, aTMOC(EepHOe JaBiIeHue, IJIaBaHue Tell, IPeBPaLeHUs
MEXaHUUYECKOW SHEPIUi) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3yUYEHHBIX (PH3UUECKUX SBICHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4Yucie (pu3MyYecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CWIBI TPEHHS B IPUPOLE U
TEXHUKE, BIHUSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
pblYary B Teje YelIOoBeKa, IPU 3TOM IEPeBOIUTH IMPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHUI;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TET U (PU3NYECKUE SBJICHUS, UCIIONIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IMyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHWJIA YIPYTOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBIICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOLIAas CWJIA, MEXaHWdeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHHU3MOB, KMHETUYECKasi W MOTEHLUaJIbHasl SHEPTUs), IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3yEMbIX BEINYMH, UX 0003HAYEHUS U €TUHUIIBI
(GU3NUeCKUX BETUYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (pU3MYEecKHe SBICHHS U MPOLECCHl, HCIOJIb3YS
IpaBuUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPaHEHUS MEXaHW4YEeCKOM DHEpPruu, IpU OTOM J1aBaTb CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BhIPAKEHHE;

OOBSACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh MPUUYUHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yueHHBIX cBOiicTBa (U3MYECKUX SBICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemate pacu€THble 3afauyd B 1—2 feWCTBUA, HCIOJIB3YS 3aKOHBl U (OPMYIIbI,
CBs3bIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJaud
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3allUCBIBaTh KPATKOE YCIIOBHE, MOACTABIATH (U3NYECKHUE BEIMYUHBI B (HOPMYJIBI U
IPOBOJUTH PAacyEThl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAWMBIC IJISI PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYSHHOH (hPU3NYECKON BEIMUHHEI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METOJ0B, B OIMCAHMM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(rumore3y), pazauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yJbTaT, HaXOIUTh
OLIMOKH B XOJ€ OTIBITA, JIENaTh BBIBOJKI 110 €TO Pe3yibTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSEMble NPEINOIOKECHUs, COOUpaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYI0BAaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYIIMPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIEpaTypbl C HMCIOIb30BAaHMEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0CONIOTHOM MOrPEUIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEOBAHHE 3aBUCUMOCTH OJHOM (hPU3MYECKON BEIUYMHBI OT JIPYroH c
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
COIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJUHEHMs NPYKUHBI, BBITAJIKUBAIOLIEH
CHIIbl 0T 00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
yCIIOBUM IJIaBaHUS TeJl, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTb B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEHus, cilenys MpeIoKeHHOMY IIaHy, (PUMKCHPOBATh pe3yJIbTaThl MOJy4eHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOiaull M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM MUCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPJAOrO Tela, CWJIA TPEHUsI CKOJBXKEHHS, JaBJIEHHE BO3/AyXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha IMOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl HpPeasIoKEHHON
MHCTPYKLUU: IIPU BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMYUHBI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha WX OMNMCAHHA (B TOM 4MCIE: TMOAMMUIHUKU, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOAUMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpPHUMEpax) MPaKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJAHEBHOW XM3HM s OOecredeHus
0€30MacCHOCTH TNpH OOpalleHud ¢ NpUOOpaMu W TEXHHUYECKUMH YCTpOMCTBaMu,
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COXpaHEHHs 3J0pPOBbSI W COOJIOAEHHS HOPM ODKOJOTHYECKOTO TIOBEICHHS B
OKpYXaroIlIe Cpeae;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popmanuu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAaHUH U IyTEM CPaBHEHUS
Pa3IUYHBIX HCTOYHUKOB BBLACIATH HHPOPMAIIHIO, KOTOPAs SBISETCS MPOTHBOPEUYNBON
WJIN MOKET OBITh HEIOCTOBEPHOI;

UCTIOJIb30BaTh MIPU BHITIOJIHEHUH yUeOHBIX 33aJJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(Gu3nyecKoro coaep)kaHus, CIIPaBOYHBIC MaTEepHalbl, pecypchl cetu VHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGPOpPMALUU U3
OJTHO 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHBIE KpPAaTKHUE MHCHMEHHBIC M YCTHBIE COOOIIEHHsI Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (pru3n4eckoro coaepikaHusi, B TOM YHCIIE MyOJINYHO J1eNaTh
KpaTKHe COOOIEHHS O Pe3yJIbTaTaxX MPOEKTOB WM y4eOHBIX UCCIIEIOBAHUM, IPH STOM
IPaMOTHO HCIIOJIb30BAaTh M3YYCHHBIH TOHATUIHBIA ammapar Kypca (HU3HKH,
COIIPOBOKIATh BBICTYIUICHHE IPE3CHTAIHEH;

IIPY BBITMOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIIEAOBAHHUM pacrpenesiiarTh 00sS3aHHOCTH B
TpyIIie B COOTBETCTBUH C MOCTABICHHBIMH 33J1a4aMH, CIICAUTD 32 BHIMOJIHEHUEM TUTaHA
JICWCTBHU, aJeKBaTHO OIIGHUBATh COOCTBEHHBIH BKJIAX B JAEATEIBHOCTH TPYIIIBI,
BBICTPaNBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHECHHUE OKPY KAIOIINX.

K koniy oOydenust B 8 kijacce mnpeamMeTHble pe3yiabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Yy O0YyHAIOIUXCSI YMEHUI:

MCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HaCBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIaXXHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSIA
DHEPrus, TEMJIOBON ABUTAaTENb, JIEMEHTAPHBIN AIEKTPUUECKUN 3apsll, dJIEKTPUIECKOe
1oJie, MPOBOJHUKU U JUAIEKTPUKH, TMOCTOSIHHBINA 3JIEKTPUYECKUH TOK, MarHUTHOE
HoJIe;

pasnnyarh sBI€HUS (TEIUIOBOE pacIIMpeHHe W cXKaTue, Terionepenaya, TeIuIoBOe
paBHOBECHE, CMauMBaHHE, KallWUIApHbIE SBJICHMS, UCHApEeHue, KOHJEHCcallus,
IUIaBJIeHWe,  KpUcTau3anus  (OTBepJeBaHME),  KUIEHHWEe,  TelJionepenaya
(TEerIONpPOBOJHOCTb, KOHBEKLMS, W3IYUYEHME), DJEKTPU3aLUs Tel, B3aUMOJAEUCTBHE
3apsAa0B, ACHCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aWMOJIEHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHK C TOKOM, 3JIEKTpOMarHuTHas
UHAYKIUSA) TO0 ONHCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh IPOSBICHUE N3YYEHHBIX (U3NYECKUX SBJICHUM B OKpY’KaIOLEM MHUPE, B
TOM 4uucie (U3NYECKHe SBICHUS B IPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIGHUST B MPUPOAE, KpHUCTaulbl B mpupoae, uznydeHue CounHia,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE mosie 3eMid, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emJie, MOJSIPHOE CHUSIHHUE, TIPU 3TOM IMEPEBOIUTHIPAKTHUECKYIO 3aady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHHUIA;

OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSAsS OHHEPrus, KOJIMYECTBO TEIUIOTHI, YJEJIbHAs
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TEIUIOEMKOCTh ~ BEILECTBA, yJeibHas TEIUIOTa IUIaBJICHUS, YJAeNbHas TeIioTa
napooOpa3oBaHus, yA€IbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BJIAXHOCTb BO3AYyXa, AJIEKTPUUECCKUN
3apsif, cuja TOKa, OJIIGKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIECHUE IMPOBOJHUKA,
yAETbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3YEMBIX BEIUYHUH,
0003HauCHHS ¥ eIUHHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIIBI, CBSA3BIBAIOIINE
JaHHYI0 (QU3UYECKYI0 BEJIWYMHY C JPYTMMH BEIUYMHAMU, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBICHUS M TIPOLECCHI, HCIIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
IPUHLMII CYNEPHO3ULMM IoJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsiga, 3akoH Oma Ui ydacTka uemnu, 3akoH J[xoyns—JleHia, 3akoH cOXpaHeHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyauui [IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
NPUYHHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1—2 JIOTHUECKUX IIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHble 3agadyd B 2-3 JEHCTBHS, WCHOJB3YS 3aKOHBI W  (OPMYIIBI,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33aJa4yu
3aMMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE /JIsl €€ pPelleHus, IPOBOAUTH PacUEThl U
CpaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUUHBI C M3BECTHBIMH JAaHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UUYECKHX
METOJIOB,  MCIIONb3Yysl ~ ONWCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  NPOBEPSIEMOE
MPEANOI0KEHHE, OLEHUBATh MPaBUIBHOCTh NOPSAJKA MPOBEICHUS HCCIEIOBaHUS,
JIeJ1aTh BBIBOJIBI;

IPOBOAMTH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (KamwUIspHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3dyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETa
u3dydaomeil (mornomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIKOCTH U IUIOMIAgu €€ TOBEpXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JI€MCTBUS MATHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh MpOBEpsieMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO O00OpYyJIOBaHMUS, OMNHMCHIBaTH XOJA OMNbITa U
bopMyITUpOBaTh BHIBOJIBI;

BBITIOJIHSTH MPSIMblE U3MEPEHUs] TEMIIEPAaTypbl, OTHOCUTEIBbHON BIAXKHOCTU BO3.yXa,
CWJIBI TOKa, HANpPSOKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHUOOPOB W JIaTYMKOB
Gu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YJIbTAaThl WM3MEPEHUN C Y4E€TOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;
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MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YJEJIBHOIO CONPOTHUBIICHUS BELIECTBA
POBOJHMKA, CUJIBI TOKA, UAYIIErO Yepe3 MPOBOJHHK, OT HANPSDKEHUS Ha MTPOBOIHUKE,
UCCJICIOBAaHUE I10CIIEI0BATEIbHOIO U MAapaJljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEeI0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHITH M3MEPEHUs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOMYYCHHOH 3aBHCUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HM3MEpEHUs (U3UYECKUX BEIMUYUH (yJesIbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOioaTh TpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOpOM HAa UX ONHMCAHUS (B TOM YHCIE: CUCTEMAa OTOILICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJBTMETP, CUETYMK DIIEKTPHUYECKON
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIrATENb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysl 3HAHUS O CBOMCTBaX (M3MYECKHX SIBICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOHCTBA M HW3MEPUTENBHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUUYECKHX IIeNel ¢ MOCIe0BaTEeIbHBIM U MapauleIbHbIM COCTUHEHUEM
AIIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LEnei;
IPUBOJIUTH MpPUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTo
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreueHus
0e30macHOCTH TpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIlEeH Cpeae;

OCYHIECTBIIATh MOUCK HHpopManuu ¢usnueckoro coaepxanuss B HTepHere, Ha
OCHOBE MMEIOLIUXCS 3HAHUN M MyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISIETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHITIOJIHEHUH YYeOHBIX 33aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE MUCHbMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHHs, 0000mIas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BaTh M3YYEHHBIH MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYINIEHUE MTPE3CHTAIHEH;
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IpPU BBIIOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBaHUN (U3UUYECKUX TPOILIECCOB
pacrpeensiaTh 00sS3aHHOCTH B IPyIIEe B COOTBETCTBUU C IMOCTABJIEHHBIMH 3a/1a4yaMH,
CIeIUTh 32 BBIOJIHEHHEM IUIaHA JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHUBATh  COOCTBEHHBIM BKJAQJ B  JCATCIBHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonmy oOydenus B 9 Kjacce IpeaMETHBIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAs TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEpErpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEXaHUYeCKHue KoyleOaHWs M BOJHBI, 3BYK, HHOQPa3BYK U  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPBl HUCITYCKAaHHWsI W IOTJIOMICHUs, anbga-, Oera- U Tamma-
W3JIy4EHUs1, U30TOIIbL, ZICpHAs SJHEPIEeTHKA,

pasinyarh sBJIeHUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBM)KEHIE, CBOOOIHOE MaJeHUE TeJl, PABHOMEPHOE
JBIUKCHHE 110 OKDPY)XHOCTH, B3aUMOJCHCTBHE TeJ, PEAKTUBHOE JBUXKCHHUE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXKACHHBIC KOJEOaHUs), pE30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJIMHEHHOE paCIpPOCTPAHECHMUE,
OTpa)XCHHE U IIPEJIOMIICHUE CBETA, [I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CHEKTP U CIOXKEHHME CIEKTPaJbHBIX I[BETOB, JUCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMYATOro CHEKTpa HU3IIy4YECHHUS)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (hpr3HUecKoe SIBIEHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NYECKUX SABJICHUN B OKpYXaroleM Mupe (B
TOM yHclie (U3NYECKHUEe SBICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHE IJIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMHUYECKHME BOJHBI, ILyHAaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE  SBJIEHUS B  MpHUpPOjAE, OHOJIOrMYecKoe JeHCTBHE  BUAMMOIO,
yIbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO H3IY4YEHUH, €CTECTBEHHBIH paJuOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE MW3JIyu€HHE TMPUPOAHBIX MHUHEPAJIOB,
JefCTBUE paJMOaKTUBHBIX M3TyYEHUM HaOpraHW3M YesIOBEKa), MPU ITOM IME€PEBOJIUTH
MPAKTUYECKYIO 337auyy B y4eOHYIO, BBIIESATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3nUeCcKuX SIBICHUIA;

OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUKEHHHU,
YCKOPEHHE, MEPEMEIIEHUE, IIyTh, YIVIOBAas CKOPOCTb, CHJIa TPEHUS, CUJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJAHITOIO
HaJ[ IOBEPXHOCTHIO 3E€MJIM, IOTCHIIMAIIbHAS JHEPI Ul CXKATOU IIPYKUHBI, KUHETUYECKas
SHEprus, MOJHAasg MEeXaHWYecKas HSHeprus, MepuoJl M YacToTa KojebaHuH, JUIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTEeb MPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NPABUIIBHO TPAKTOBaTh (PU3MUECKHI CMBICI HCIOIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M eIUHHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (HOPMYJIH,
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CBSI3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3UYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TITOTEHUS, NPUHLUI CYNEPHO3ZULUHN CHII,
IPUHIUI OTHOCUTENbHOCTHU [anumes, 3akoHbl HproTOHA, 3aKOH COXpaHEHUs1 UMITYJIbCa,
3aKOHBl OTPaK€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJ TMpU SJAEPHBIX peakUMsX, IpU 3TOM JaBaThb CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATh (hr3HUYECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalUll  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYHUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IL1aroB ¢ ONOpPOil Ha 2—
3 u3yueHHBIX CBOMcCTBA (U3UYECKUX SABJICHUM, (U3UYECKUX 3aKOHOB MWIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3a/1a4M (OIMUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI), UCTIOIb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAafONIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JTAaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS PELICHUS,
OPOBOJIUTH PAacy€Thl U OLICHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAYEHUS
(U3UYECKON BEJIMYUHBIL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOIIM (PHU3HUECKUX
METOJIOB,  MCIIOJNb3Yysl ~ ONUCAaHUE  MCCIENOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
IPENII0JIOKEHNE, OLIEHUBATh IPAaBUJIBHOCTh IOPSAKAa IPOBEIACHUS HCCIEAO0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yJIbTaThl HAOIIOICHUI U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHNIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (M3y4eHHne BTOpOro 3akoHa HplOTOHA, 3aKkOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OAHUM, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3lio’keHHe OeJIoro cBeTa B CHEKTpP, U3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHsl MpeaMmera B coOMparoliel JIMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSITEIbHO
coOuparh yCTaHOBKY M3 N30BITOYHOIO HAOOpa 000pyI0BaHMSI, OIMCHIBATh X0 ONBITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIBI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEpPUI0 MPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaYeHHe u3MepseMoil BeNUUMHBI ((OKYCHOE pacCTOsHHEe COOUpAIOLIeH JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHUH C HCIOJIb30BAaHUEM
OpSIMBIX W3MEPEHUN (3aBUCHUMOCTb IIyTH OT BpPEMEHHM IIPM PaBHOYCKOPEHHOM
JIBUKEHUM 03 HaualbHOW CKOpPOCTH, Tepuoja KoJieOaHHM MaTeMaTHuecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJla OTpa)K€HHsI CBETa OT yrja MaJeHUs U
yria MpeloMIICHHs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIIE0BAHUE, CAMOCTOSTENHEHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yJabTaTbl IOJIYYEHHOW 3aBHCUMOCTH
¢u3nyecKuX BETUYMH B BUAE TaOIUI] U TpaduKOB, JeNaTh BBIBOJBI IO pe3yJbTaTam
HCCJIEJIOBAHUS,

IPOBOJUTH KOCBEHHBbIE H3MEpEHHUs (U3UUYECKUX BEIUUMH (CpelHss CKOPOCTh U
YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUXKEHHUHU, YCKOPEHHE CBOOOJHOIO MaACHMS,
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KECTKOCTh MPYKUHBI, KOADOUIIMEHT TPEHUS CKOJBKCHHUS, MEXaHWYecKas pabora u
MOIIIHOCThb, 4YacTOTa M Mepuoja KojeOaHUH MaTEMATUYECKOTO0 U IPY>KMHHOI'O
MasTHUKOB, ONTHYECKas CWiIa COOMpAlomeld JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHSTH
U3MEpEeHUs, cienysl MPEeAJIOKEHHON MHCTPYKIMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHIN3UPOBATh IIOJYUYEHHBIE pe3ysbTaThl C YYETOM 3aJ@aHHOM IMOIPEHIHOCTH
U3MEPEHHU;

coOnrofaTh TMpaBuja TEXHUKHM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHbIE NPU3HAKM M3YYEHHBIX (DM3MUYECKUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO SIApa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKECHUS,
PacCTOSIHUA U YCKOPEHHUS, paKeTa, 9X0JI0T, OUYKH, TIEPUCKOII, OTOAIapaT, ONTUIESCKHE
CBETOBO/JIbl, CIIEKTPOCKOI, JO3UMETp, KaMmepa BuibcoHa), wucrosib3ys 3HaHUS O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOANMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOUCTB,
WU3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPU PEIICHUU Y4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBbI JUIsl IOCTPOEHUS MU300pak€HUN B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH TpPUMEPHl (HAXOAUTh MHPOpPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreueHus
0e30macHOCTH TpHU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaroIlei cpeae;

OCYHIECTBIIAITh MOUCK HUHpopManuu (Qusndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (DOPMYJIMpPYST TOUCKOBBIM 3ampoc, HAaXOJUTh IYyTH OINpEeAeeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM Ha OCHOBE WMEIONIUXCS 3HAHUU |
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

MCIIONIb30BATh MPH BHIMOJHEHUH YYEOHBIX 33JJaHUI HAYYHO--TIOMYJISIPHYIO JTUTEPATypy
(GU3MUECKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BIQJIeTh MpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMauu
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOrO COJAEp)KaHUSA, MyOJWYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM UCCIIEI0BATENbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUHHBINA ammapar W3y4aemoro paszgena (U3NKd U
COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluueld ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB  TeM (ungposbie)
Kourposbubie IIpakTHyeckue
rJIaBbl NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Brexemie ®dusnka u €€ posib B IO3HAHUHU 4 1 bubnnoreka [JOK
A OKPYXKaIOIIero Mupa https://m.edsoo.ru/7f416194
1 [IepBoHavasbHBIE CBEIEHHS O CTPOCHHUH 6 1 1 bubnnorexa [HOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
2. B i 2 2
SAMOACHETBHE Tel 3 > https://m.edsoo.ru/7f416194
3 JlaBrieHure TBEPABIX TEJ, KUJIKOCTEH U 21 1 5 bu6mmoreka [IOK
' rasos https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4. P . 14 1 2
a00Ta 1 MOLHOCTS. HEpris https://m.edsoo.ru/7f416194
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 11
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8 KVIACC

Ne HaumeHoBaHue pa3/ieioB U TeM
IJ1aBbI NMPorpamMmbl

TemnoBbie SIBICHUS.

KoanuecTBo 4acoB

Bcero

22

KonTposbHbie
padoThI

IIpakTHyeck
ue padoTbl

JJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0.ru/7f418

1ce

DIIEKTPUUECKUE SIBJICHUSI.

28

bu6mmorexa [IOK
https://m.edso0.ru/7f418
lce

3JI€KTpOMaFHI/ITHI)I€ SIBJICHUA.

CBETOBEIC SIBJICHHS.

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

10

68

11

bu6mmorexa [IOK
https://m.edsoo.ru/7f418
1ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f418
1ce
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeEM (ungposbie)
KoHnTpoJubHbIe IIpakTHYeck
IJ1aBbl NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI ue padboTbl
pecypchl
. bubmuorexa [JOK
1. 34 2 2
3aKOHBI IBUJKEHUS U B3aUMOJIECHCTBHUS TEI https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2. M . . 1 1 1
€XaHWYEeCKHUe KoJieOaH!s U BOJIHBI. 3BYK 5 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
3. C) . 25 1 2
AICKTPOMATHITTHOT Toze https://m.edsoo.ru/7f4181ce
4 CrtpoeHue aToMa U aTOMHOTO si/Ipa. 21 1 4 bubnuoreka [IOK
' Hcnonp30BaHne SHEPrUM ATOMHOTO sAJIpa. https://m.edsoo.ru/7f4181ce
5 Crpoenue u 3Bomonus Beenennoit. Itorosoe - 1
IIOBTOPEHHUE.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 9
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