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MHNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUs COCTABIIEHA Ha
OCHOBE IOJI0KEHUM U TpeOOBaHUH K pe3yJibTaTaM OCBOSHHUS Ha 6a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOM mporpammsl, npeactaBieHHbx B GI'OC OO0, a Ttakke ¢ y4éToM
benepanbpHO paboueit mporpaMmbl Bociutanusi 1 KoHeniuu npemnoiaBaHust yueOHOTo
npeamera «Dusnkay.

Copepxanue mnporpaMmbl 1o (U3MKE HaOpaBleHO Ha (QopMHUpOBaHUE
€CTECTBEHHOHAYYHOU I'PAMOTHOCTH O0YYaIOUIUXCSl M OPraHU3aIUI0 U3yYeHHs (PU3UKU Ha
JesITeIbHOCTHOM OcHOBE. B mporpaMmMe no pu3nke yYuThIBatOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusanuu TpeboBanuii ®I'OC OOO k miIaHUPYyEMBIM JUYHOCTHBIM H
METanpeIMETHBIM  pe3yJibTartaM OOy4YeHHUs, a TaKXKe MEXKIPEIMETHbIE CBS3HU
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB HAa YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHusl.

[Iporpamma mo Qu3uke ycTaHaBIMBAET paclpejaesieHue yuyeOHOro marepuaia o
rojgam oOydeHus (o Kjaccam), IpeajaraeT IpuMEpHYIO MOCIIe0BaTeIbHOCTh U3yUeHUs
TE€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJEPKAaHUS U yu€Te BO3PACTHBIX
0COOEHHOCTEN 00yUaOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUS METOJMYECKON MOMOIIU
YUUTENIO B CO3JaHUH paboyeil mporpaMMebl 10 y4eOHOMY MpeIMETY.

duzuka SBISETCS CHUCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (DPU3MUECKHE 3aKOHBI Jie)KaT B OCHOBE IMPOIECCOB U SIBICHUIA,
U3y4aeMbIX XUMUEH, OMoIorueid, acTpoHoOMuer 1 puzndeckoi reorpadueid, BHOCUT BKIa
B E€CTECTBEHHOHAy4HYIO KapTHHY MHUpA, NpPEIOCTaBligeT Haubojee sICHble 00paslibl
NPUMEHEHHUST HAYYHOTO METOJa MO3HAHUS, TO €CTh CHO0C00a MOJIY4YEHHUsS JOCTOBEPHBIX
3HaHUU O MUDE.

Onna w3 TmIaBHBIX 3a7ad (U3MYECKOro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHUsl COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYUYHOM IPaMOTHOCTH U MHTEpeca
K HayKe y 00yJaronmxcs.

Nzyyenne ¢usmku Ha 0a30BOM YypOBHE NpEIIOaraeT OBJAJICHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTE€PU3YIOIIUMHI €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

® Hay4HO OOBSCHSTH SIBIICHUS;

® OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

® HHTEPIPETUPOBATH JAHHBIE M HMCIOJIb30BAaTh HAay4YHBIE JI0KA3aTEJIbCTBA
JUTS TIOJTy4€HUST BBIBOJIOB.

enu nzyyenus GU3MKU HA YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHus ONpE/ICIICHbI B
Konnenmmun npenonaBanust yudeOHoro mnpeamera «Dusmka» B 00pa3oBaTeNbHBIX
OpraHu3aLusax Poccuiickoit Oenepanuu, peATU3YIOLINUX OCHOBHBIE
oOmieo0pa3oBaTeNibHBIE  MPOTpamMMbl,  YTBepkACHHOW  pemenuem  Kosueruu
MunuctepctBa npocenienus Poccuiickoit @eneparuu (mporokon ot 3 aexadps 2019 r.
Ne [1K4BH).

Hen udyyenus: GU3NKH:



e [pUOOpPETEHHE MHTEpPECAa U CTPEMJICHUSI 00yYarolMXcs K HAyYHOMY HM3YUYEHUIO
MPUPO/BI, Pa3BUTUE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MNPEACTABICHUM O HAYYHOM METOJAE MO3HAHMS U (POPMUPOBAHUE
HCCIIEI0BATENbCKOT0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHMSI KakK pe3yJibTaTa H3y4YeHUs OCHOB
CTpOEHUs MaTepUH U (PyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHHME TPEICTAaBICHUN O poid (U3MKK Uil Pa3BUTHS JIPYTrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH;

® pa3BUTHE MPEACTABICHUNA O BO3MOXHBIX cepax Oyayuiel nmpodeccuoHanbHOU
NeSITEIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEHIIeMy 00yYEeHHIO B
3TOM HaIlpaBJICHUU.

JlocTimkeHne 3TUX liefeld mporpamMmsel 1Mo (U3MKe Ha ypOBHE OCHOBHOTO OOIIETO

oOpa3zoBaHusl 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:

e [pUOOpETeHHE 3HAHUN O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, SJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;

® [pUOOpPETEHHE YMEHUU OIUCHIBAaTh U OOBSICHATH (PU3MUECKHE SIBICHUS C
UCIOJIb30BAHUEM TOTYYCHHBIX 3HAHUM;

® OCBOCHHME METOJIOB PEIICHMs MPOCTEHIINX PACUETHBIX 3a7a4 C HUCIOJIb30BaHUEM
(u3nUecKux Mojeseil, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUI HAOMIOJATh NPUPOIHBIC SIBJICHHUS W BBINOJHATH OIBITHI,
n1abopaTtopHble pabOThI ¥ IKCIIEPUMEHTAIIBHBIE NCCIIE0BAHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX PUOOPOB;

e ocBoeHHE NpUEMOB paboThl ¢ HHPoOpManued (GU3NUECKOro CoJepKaHus,
BKJIOYasi MH(POPMAIMIO O COBPEMEHHBIX JOCTIKEHUSAX (HU3UKU, aHAIU3 U
KPUTHYECKOE OIICHMBaHUE UH(OPMAIIUH;

® 3HAKOMCTBO CcO cdepamu TpohecCHOHAIBHON NeATeNbHOCTH, CBS3aHHBIMU C
(U3HUKON, U COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSIX
(bu3nuecKoi HayKH.

Ha wusyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YypOBHE OCHOBHOTO OOIIETO

oOpa3zoBanust oTBoUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/Iem0), B 8 kiacce
— 68 yacoB (2 waca B Hememwo), B 9 kmacce — 102 uaca (3 uaca B HeIeNioO).

[Ipemnaraemplii B mporpamMme 1o Gu3uKe MepedeHb Ja00paTOPHBIX paObOT M OIBITOB
HOCHUT PEKOMCHIATECIIbHBIA XapaKTep, YUYUTEIb JIeIaeT BHIOOP MPOBEICHHS Ta00PaTOPHBIX
paboT ¥ ONBITOB C YYETOM HHJIMBHIYAIbHBIX OCOOCHHOCTEH O0OydYarommxcs, CIHCKa
AKCIIEPUMEHTANIBHBIX 3aJlaHUH, MpeajaraéMplx B paMKaX OCHOBHOTO T'OCYAAapCTBEHHOTO
dK3aMeHa 1o (hHU3HUKe.



COJAEPKXAHUE OBYYEHUA

7 KJIACC

Paznen 1. @usuka u eé pojib B NO3HAHUM OKPYKAKOLIEr0o MUPA.

®uszuka — Hayka o npupoxae. SBneHnsa npuponabl. DU3NYECKUE SBICHHUS:
MEXaHNYECKHE, TEIUIOBBIC, AIIEKTPUUECKHAE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

duznyeckue BeIMUUHbI. M3mepenne pundyeckux BenuunH. Ouzndyeckue npuOopsl.
[TorpemHocTs n3mMepeHuii. MexayHapoaHasi CUCTEMA €IMHHILL.

Kak ¢wu3uka w  gpyrde  ecTeCTBEHHbIE  HAyKM  HM3y4daloT  MPUPOLIY.
EcTecTBeHHOHAY4YHBI METOJ MO3HAHUS: HAOJNIO/IEHUE, TOCTAHOBKAa HAYYHOrO BOIPOCA,
BBIJIBUKEHHUE THIOTE3, SKCIIEPUMEHT 0 MPOBEPKE TUIOTE3, OObSICHEHHE HAa0II01aeMOr0
sBiaeHus. Onucanue GU3NUEeCKuX sIBICHUN C TTIOMOIIbIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TeIIOBbIE, AIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnyeckue MNpuOOpPHl W TMpoleaypa MPsAMBIX H3MEPEHH aHaJIOrOBBIM U

U (GpOoBBIM TPUOOPOM.

Jlabopamopuusie padbomel u onvimol.
OmnpeneneHue EeHbI AeIEHUS HIKAIbl U3MEPUTEIBHOTO MPUOOpa.
N3mepenne paccTossHUM.
N3mepenue 06bEMa KUIKOCTH B TBEPAOTO TeEA.
Ornpenenennie pa3sMepoB MajbIX TEN.
N3mepenue temneparypsl IpU MOMOIIM XKUIAKOCTHOTO TEPMOMETpA U AaTUYMKA
TEMIIEPaTypPBbl.

v wNRE

6. [IpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTh MOJETA MIApHKa,
MYIIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIIE, YeM OO0JIbIIe BHICOTA MTyCKa.

Pa3znen 2. IleppoHavajibHble CBeIeHNSI 0 CTPOCHUH BelllecTBA.

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, MX pa3Mmepbl. OMBITHI, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOEHHUE BEIECTRA.

JIBmxenune yactuil BemiectBa. CBsSI3b CKOPOCTH JIBUXKEHUS YaCTHUIL C TEMIIEPATypOil.
BbpoynoBckoe neuxenue, nuddysus. BzanmoaeiicTBre YaCTHI] BEIIECTBA: IPUTSHKEHUE U
OTTaJIKUBAaHHUE.

ArperaTHbple COCTOSHUSI BEILIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH H TBEPIBIX
(kpucTaIHUeCcKuX) Tel. B3anMoCBsI3b MeX /Ty CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX WU HMX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHMHM BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO JIBHYKEHUSI.

2. HaGmonenue nuddysum.

3. HaGmronenue siBieHUN, OOBSCHSIOMUXCS TPUTSHKEHUEM WA OTTAIKHUBAHUEM

YaCTHII BEIIECTBA.

Jlabopamopuwvie padbomul u onvimul.



1. OueHka auameTpa aToMa METOJIOM PSIO0B (C HcHoib30BaHueM QoTorpaduit).

2. OnbIThl IO HAOIIOAEHUIO TETNIOBOTO PACUIMPEHHS Fa30B.

3. OmnbITHI IO OOHAPYKEHUIO AEHCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSIKEHUSL.

Paznea 3. /IBu:keHune u B3auMoeiCTBHE TeJl.

Mexanundeckoe IBH>KeHUE. PaBHOMEpHOE U HepaBHOMEpHOE ABUKEHUE. CKOPOCTD.
CpenHsist CKOpOCTh TP HEPABHOMEPHOM JIBUKEHUH. Pacu€r myTH U BpEMEHU JBUKCHUSI.

SBnenne nHepuuu. 3aKOH UHEPIUU. B3anmoaeicTBre TeN KaK MPUYMHA U3MEHEHHUS
CKOpPOCTH JBM>KEHUSA Tell. Macca kak Mmepa nHepTHOCTH Tena. [notHocTh BeniecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €MHUIIE 00bEMA BEIIECTRA.

Cuna Kak xapakTepHCTHUKa B3auMozehcTBusA Ten. Cuna ynpyroctu v 3akoH ['yka.
N3Mepenne cuitbl ¢ MOMOIIBIO TUHAMOMETpA. SIBIIEHUE TSATOTEHUS U cuiia TshkecTd. Cuiia
TSOKECTH Ha JIpyrux mianetax. Bec tema. HeBecomocts. CrioxkeHne cuil, HalpaBJICHHBIX
10 OHOM npsiMoi. PaBHOAecTBYOmas cuil. Cuita TpeHus. TpeHne CKOJIbKEHUS U TPEHUE
1okosi. TpeHue B Ipupoie U TEXHUKE.

Hemoncmpayuu.

Habmtoienre MexaHnuecKoTo ABMKEHHUS Tela.

N3Mepenne ckopocTH NpsIMOITMHEUHOTO JBUKEHUS.
HabGmronenue sBiaeHus: HHEPIUU.

HabGmtoienre u3mMeHeHust CKOpOCTHU MPH B3aUMOCHCTBUM TEIL.
CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TEIL.

oukwNeE

CnoxxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSAMOM.

Jlabopamopusie pabomel u onvimol.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO MABMXKEHMs (IIApUKAa B SKUIKOCTH,
MOJIEJIH JEKTPUUECKOT0 aBTOMOOWIISL U TaK Jaiee).

2. OmpeneneHue CcpeiHed CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka 1o
HAKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOIO TEA.

4. OmnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTb  pacTsbkeHus  (nedopmariim)
IPY>KUHBI OT NPUIIOKEHHOW CHUJIBI.

5. OmnbITHl, IE€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHSI OT Beca
TeJa U XapaKTepa COMPUKACAIOLIUXCS TIOBEPXHOCTEMH.

Pa3znen 4. JlaBienue TBEPABIX TeJl, dKMIAKOCTEl U ra3oB.

Hasnenne. CrocoObl yMEHbIIEHHS W YBEIMYCHHUs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTD JaBJICHUA raza oT o0bEMa, TemnepaTypsl. llepenada naBneHus TBEPABIMU
TeaMH, JKUJIKOCTAMM U Tra3zamMu. 3akoH Ilackans. IlHeBMaTMyeckue MaIIUHBI.
3aBUCUMOCTh JIaBJICHUS JKUJIKOCTH OT TayOuHbl. [wapocraruueckuil mapaaokc.
CooOmatoruecs: cocyabl. [ uapaBnnyeckue MexaHU3MBbI.

Atmocdepa 3emnu u arMmocdepHOoe naBieHHe. [IpUUYUHBI CYIIECTBOBAHUS
BO3ymHOM 006onouku 3emiuu. OnbiT Toppuyeniu. M3mepenne armMochepHOro JaaBlieHuUs.
3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl mms
HU3MEpeHus: aTMOC(HEPHOTO JTaBICHHS.



JleficTBUE JKMIKOCTM M Ta3a Ha IOIPYKEHHOE B HHUX Teno. BrlTamkuparomas

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BozayxominaBanue.
Jemoncmpayuu.

oV kwNPRE

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPBHI.

[Iepenava naBneHUs KUAKOCTHIO U Ta30M.

Coobmaronimecs: CoCyibl.

I'mppaBinueckuit mpecc.

[IposiBnenue nericTBusi aTMOCHEPHOTO AABICHUS.

3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00BbEMa MOTrpyKEHHOM 4YacTU Tena U
IJIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM JKUJIKOCTH.

YcnoBue 1uiaBaHus TN IUIABaHUE WA NOTPYKEHHE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U JKUJIKOCTH.

Jlabopamopuusie padbomel u onvimol.

1.

Pa

HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJAE OT 00bEMa MOrpyKEHHOU B
JKMIKOCTh YacTH TeJa.

Ornpenenenrie BBITAIKUBAIOIIEH CUIIBI, JEMCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B
KHIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOUICH CHUIIbI, JIEMCTBYIOIIEH HA TEJO B
J)KMJIKOCTH, OT MAaCChI T€Ja.

OnbIThl,  JIEMOHCTPUPYIOUIME  3aBUCHUMOCTb  BBITAJKUBAIOUIEH  CHJIBI,
JIEHCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH
T€Ja U OT INIOTHOCTH >KUJIKOCTH.

KonctpyupoBanue apeoMmeTpa Wik KOHCTPYUPOBAHUE JOJKU U ONPECIICHUE €€
rpy30M0AbEMHOCTH.

3nes 5. PaboTra 1 MOIIHOCTb. JHEPrus.

Mexannueckas pabota. MOIIHOCTb.
[IpocTeie MeXaHM3MBI: pblUar, O6JOK, HaKJIOHHAS TUIOCKOCTh. [IpaBuio paBHOBECHS

pbIdara.

[Ipumenenne npaBWiia paBHOBECHsS pbluara K OJOKYy. «30J0TOE MPaBUIIO»

Mexanuku. KITJ[ mpocTeix MexaHu3MoB. [IpocTeie MEXaHU3MEBI B OBITY U TEXHHUKE.
Mexanudeckas sHeprus. Kunetnueckas U nmoteHImanbHas sHeprus. [Ipespaiienne

OJIHOTO BHJIa MEXaHUYECKON SHEPruu B Apyroi. 3aKOH COXpaHEHUS SHEPTUU B MEXaHHKE.
Hemoncmpayuu.

1.

[Tpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie padbomul u onvimol.

1.

2.

3.

4.
8 KUIA

Omnpenenenre pabOTHl CHIBI TPEHUS IMPH PABHOMEPHOM J[IBHKEHMM Tejla IO
TOPU30HTAIIBHON TOBEPXHOCTH.

HccenenoBanue yciaoBui paBHOBECHS pblyara.

N3amepenne KII/1 HakIOHHOM NIIIOCKOCTH.

N3yueHne 3ak0Ha COXpaHEHMS] MEXaHUYECKON DHEPTHH.

CC



Paspnen 6. TensioBble siBJICHUA.

OCHOBHBIE MOJOKEHUS MOJEKYJIIPHO-KUHETHYECKOW TEOPUH CTPOEHUS BEILECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJI. ONBITHI, MOATBEPKIAIOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKONU TEOPHUH.

Mopenn  TBEpPHOTO, JKHMIKOTO M  Tra3000pa3HOTO  COCTOSHUN  BEILECTBA.
Kpucrannmuueckue u amopgusie Tena. OObsCHEHUE CBOMCTB ra3oB, JKUAKOCTEH U TBEPIBIX
TE€JI HAa OCHOBE TIIOJIO)KCHUN MOJIEKYJSIPHO-KMHETHYECKOW Teopur. (CMayuBaHWE H
KalWUIAPHBIE SBJICHUs. TemIoBOe paCIIMpEeHNE U CKATHE.

Temmepatypa. CBsA3p TeMIeEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBW)KCHHUS YACTHII.
Buytpennsisi sHeprusi. CriocoObl M3MEHEHMsI BHYTPEHHEH 3HEpruu: TerJionepenada u
coBepieHue padboTel. Buzpl Teronepeaayn: TemIoNpoOBOAHOCT, KOHBEKIUS, U3TyUYEHHUE.

KonnuectBo TemnoTsl. YienbHas TEIIOEMKOCTh BellecTBA. TemaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHME TeruioBoro OanaHca. IlmaBneHue u oTBepleBaHuE
KpUCTAJUIMYECKUX BEUIECTB. YJelbHasg TemioTra IulaBieHud. I[lapooOpa3oBaHue u
kougeHcauus. Ucnapenue. Kunenue. Y nenbHas TemnoTa napoodpa3oBaHus. 3aBUCUMOCTb
TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO JAABIICHUS.

BrnaxHocTs Bo3myxa.

OHeprus TOIUIMBA. Y JieNIbHAs TEIJI0Ta CTOPAHMSL.

[Tpuniuns! padotsl TemnoBbix Asurareneit KI1J[ termosoro nsurarens. TemnoBsie
JBUTATEIIN U 3al1UTa OKPYKAIOLIEH CPENIbI.

3aKOH COXpPaHEHUs U NPEBPALECHUS SJHEPIUH B TEIJIOBBIX MPOLECCaX.

Hemoncmpayuu.

1. HaGmoneHnue OpOyHOBCKOIO ABMIKEHUS.

Hab6monenue nuddyzun.

Habmionenue siBneHni cMauMBaHUs U KaWIISIPHBIX SIBJICHUM.

HabmroieHue TerioBoro paciupenus Tell.

W3MeHenne naBieHMsl raza IpU HM3MEHEHHM O00bEMA U HarpeBaHUM WU
OXJIaKICHUU.

AW

o

[IpaBuia u3mepeHus TeMrepaTyphl.

N

Bunpl Tenonepenayn.

0o

OxutaxkJieHre Mpy COBEPIIICHUN PabOTHI.

. HarpeBanue nipu coBepiieHrH pabOThl BHEIITHUMH CHUIIAMHU.

10. CpaBHEHHUE TETUIOEMKOCTEHN pa3IMUHbIX BEIIECTB.

11. HaOmroieHue KUIeHus.

12. HaGroieHre MoCcTosSTHCTBA TEMIIepaTyphl IIPH IJIaBJICHHUH.

13. Moaenn TEIIOBLIX JIBUTATENIEH.

Jlabopamopuuvie pabomsl u onvimol.

1. OmbITH O OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHS.

2. OnpITHI IO BBIpAlIMBAaHUIO KPUCTAUIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OmbITH 110 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTECH U TBEPIBIX
TEIL.

4. OrmpezeneHue 1aBleHUsS BO3AyXa B OaJTIOHE MIMPHUIIA.



5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJIEHUS BO3AyXa OT €ro 00béMa u
HarpeBaHus WINA OXJIAKICHUS.

6. IlpoBepka rumore3pl JTUHEHHOW 3aBUCHMOCTU JUIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUECKON TpYOKE OT TeMIEepaTyphl.

7. HaGOmionenwe W3MEHEHHS] BHYTpPEHHEW DHEpruM Tela B  pPeE3yJIbTare
TEIUIoNepe ayu U paboThl BHEIIHUX CHUIIL.

8. HccnenoBanue siBJ€HHS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW M Tropsiueit
BO/JIBL.

9. OmpezeneHue KOJUYECTBA TEIUIOTHI, OJYUYEHHOTO BOJOW MpHU TEIJIOOOMEHE C
HarpeTbiM METANINYECKUM LIWJIMHAPOM.

10. Omnpenenenue y1eapHON TEMIIOEMKOCTH BEIIECTBA.

11. iccnegoBaHue mpolecca UCnapeHus.

12. Onpenenenre OTHOCUTENIBHON BJIAXKHOCTH BO3/1yXa.

13. Onpenenenue y1eapHOM TEIIOTHI IIJIaBICHUS JIbJA.

Paznen 7. DnekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onektpuszanusa Ten. J[Ba poma dieKTpUuYecKuX 3apsaoB. B3ammopaeincTaue
3apskeHHBIX Tell. 3akoH KynoHa (3aBUCHUMOCTh CHUJIBI B3aUMOJCHCTBUS 3apsSKEHHBIX Tell
OT BEJINYMHBI 3aPSAJI0B U PACCTOSIHUS MEKY TEIaMH).

Onektpuueckoe mnozne. Hanpsok€HHocTh  dnekTpuueckoro mnods.  [IpuHnmn
CYNEPHO3UIIUH JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snekrpuueckux 3apsAnoB. OJIEMEHTApHBIA JJIEKTPUYECKUH  3apsii.
Crpoenue aroma. IIpOBOJHMKM M IUANIEKTPUKUA. 3aKOH COXPAHEHUs JJIEKTPUYECKOTO
3apsna.

DJIEKTPUUYECKUI TOK. YCIIOBHS CYLLIECTBOBAHUS AJIEKTPUUECKOTO TOKa. McTOuHMKN
IOCTOSIHHOTO ~ ToKa. JIeHCTBUSL DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUN TOK B )KHUJIKOCTSAX U razax.

Onektpuueckas uenb. Cuna Toka. DiekTpudeckoe HampspkeHue. ConpoTHBIEHUE
IPOBOJIHUKA. YJEJIbHOE CONPOTHBJIEHUE BeHIeCTBA. 3akoH Oma [y ydacTKa LENu.
[TocnenoBarenbHOE U MAPAIIEIBHOE COETUHEHUE TPOBOJIHUKOB.

PaGota u MoIHOCTH 3eKTprUUecKoro Toka. 3akoH Jxoyns—JIeHna. DnexkTpuueckue
I[ENU U TOTPEOUTENH NIEKTPUIECKOM SHepruu B ObITy. KopoTkoe 3ambikaHuMe.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBIE MOCTOSTHHBIX MAarHUTOB. MarHuTHoE moJe.
MarnutHoe mnosne 3eMiIdM U €ro 3HaueHwe i Ku3HM Ha 3emie. OnbslT Opcrexa.
MarHuTHoe MoJie 3IEKTPUYECKOro Toka. [IpuMeHeHue 31IeKTPOMarHUTOB B TEXHUKE.
JleficTBME MArHUTHOTrO IOJISI HA MPOBOJHUK C TOKOM. ODJIEKTPOABHUIATENb ITOCTOSIHHOIO
TOKa. Mcrionp30BaHue 37€KTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanest. SIBiaeHue siaeKTpoMarHuTHOM uHaykuuu. IlpaBuno Jlenna.
OnextporeHeparop. CrocoObl MOMYUYEHUS SIEKTPUUECKON dHEPTUH. DIEKTPOCTAHLIUU Ha
BO300HOBJIIEMBIX UICTOYHHUKAX YHEPTHUU.

Hemoncmpayuu.

1. Dnextpuzanus Tenl.

2. JlBa poja 3JIEeKTpUUECKHUX 3apsA0B U B3aUMOJICICTBUE 3apsKEHHBIX TEJ.



O N AW

YCTpOUCTBO U ACUCTBUE IIEKTPOCKONA.
DneKkTpocTaTuyecKass MHIYKIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKUX 3apsI0B.
[IpoBOJHUKY U AUBIEKTPUKU.

MonenpoBaHre CUIOBBIX JIMHUM AJIEKTPUYECKOTO MOJIS.
HcToynnKky NOCTOSHHOTO TOKA.

JIeHCTBUS IIEKTPUYECKOTO TOKA.

10. DAEKTPUYECKHI TOK B 5KUIKOCTH.

11.T a30BbIi1 pa3ps.

12. I3mMepeHue CUIIbl TOKA aMIIEPMETPOM.

13. 3mepeHue JIeKTPUUECKOTO HAMIPSKEHNSI BOJIBTMETPOM.

14.Peocrar 1 Mara3uH CONPOTUBIICHU.

15. B3anMoelcTBrE NOCTOSHHBIX MarHUTOB.

16. MOZ[GJ'II/IPOBEIHI/IG HCBO3MOKHOCTHU pa3ACJICHUA IMOJTIOCOB MarHura.

17. MO}ICJ’II/IPOBaHI/Ie MarHMTHBIX MOJEH IMTOCTOSHHBIX MAarHUTOB.

18. OnwIT Dpcrena.

19. MarnuTHOE 10JIe TOKA. DIEKTPOMArHmr.

20. lleﬁCTBI/IG MAarduMTHOTO I10JI Ha IMMPOBOAHUK C TOKOM.

21. DAEeKTpOABUTATEINb MIOCTOSHHOIO TOKA.

22.HccnenoBanue sBIECHUS DJIEKTPOMAarHUTHON UHAYKIUU.

23. OnbiTel Dapajes.

24.3aBUCUMOCTb  HAIIpaBJICHMS MHIYKIUOHHOTO TOKa OT YCIOBHH €TI0

BO3HHUKHOBCHUA.

25. DyieKTporeHepaTop NOoCTOSTHHOTO TOKA.
Jlabopamopusie pabomel u onvtmol.

1.

AN AN

9.

OmpITeI  TO  HAOMIOAEHWIO  DJICKTPU3AIMK  Tel  HWHAYKIMEH U Tpu
COIIPUKOCHOBEHHUH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO OIS HA TPOBOAHUKH U IUDJICKTPUKH.
CoOopka 1 IpoBepKa padOTHI AIEKTPUIECKOM IEIH MMOCTOSHHOTO TOKA.
N3Mepenue u peryimpoBaHue CHIIbI TOKA.

N3Mepenue u peryinpoBaHue HaNPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 Pe3UcTop, OT
COIPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS Ha PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCThH JJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JUIMHbI, TUIOIIA1 MONEPEYHOr0 CEUCHUS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS  HANPSHKEHUW TIPU  IOCIEI0BATEIILHOM
COEJIMHEHNU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Jyisi CUJIbI TOKA MPU MapajjieIbHOM COSIMHEHUHU PE3UCTOPOB.

10. Onpenenenue paboThI JIEKTPUUECKOT0 TOKA, HAYIIETO Yepe3 PE3UCTOp.

11. OnpeneneHre MOIHOCTH IEKTPUYECKOT0 TOKA, BBIJIEISIEMON HA PE3UCTOPE.

12.VccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYLIETO YEpe3 JAMIIOYKy, OT

HaIIpsDKEHUS Ha HE.



13. Onpenenenne KII/l narpeBatesns.

14. MccnenoBanne MarHuTHOIO B3aUMOJEHCTBHS TOCTOSIHHBIX MarHUTOB.

15. i3y4yeHne MarHUTHOTO MOJS MOCTOSHHBIX MarHUTOB NMPU UX OOBEIUHEHUH U
pasleacHuu.

16. UccnenoBanne OEHCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aMMOJCHUCTBUS KaTYyIIKH C
TOKOM M MarHuTa OT CWJIbI TOKA U HAIIPABJICHHUs TOKA B KaTyLIKE.

18. M3yueHne neicTBUS MarHUTHOTO ITOJIsI HA IPOBOJHUK C TOKOM.

19. KoHCTpyupoBaHUE U U3yUYEHHE paOOThI 3JIEKTPOIBUTATENS.

20. M3mepenue KII/ a51eKTpoABUraTeIbHON yCTAaHOBKH.

21.0mBITBl  TIO  HWCCIENOBAHUIO  SBJICHUS  DJEKTPOMAarHUTHOM  MHAYKIUU:
HCCIIEJOBAaHNE N3MEHEHNI 3HAUEHUS Y HAIIPaBJICHUs MHAYKIIMOHHOTO TOKa.

9 KVIACC

Paspnen 8. Mexanuueckue siBJIeHUsI.

Mexannueckoe — aBwkeHune.  MarepuanpHas — Touka.  Cucrema  OTCyéTa.
OTHOCHUTEIBLHOCTh MEXAHUYECKOTO ABWKEHUSL. PABHOMEPHOE MPSIMOIMHEWHOE JIBUKEHUE.
HepaBHoMepHoe npsimonuHeliHoe aBuxeHne. CpeliHsisi 1 MTHOBEHHAsI CKOPOCTh TeJla MpH
HEPaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOe MpsiMoiinHelHoe JBmkeHue. CBOOOAHOE MajeHue.
Omnbrtel ["anunes.

PaBHOMepHOE nBUXKEeHUE 10 OKpykHOCTH. I[lepuony u wyacrota oOpaleHus.
JIuneliHas v yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

[lepBoiii 3akoH Hprtorona. Bropon 3akoH Herotona. Tperuit 3akoH HprotoHa.
[IpuHUHMI Cyneprno3uLIUU CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: ciiia TpeHUS CKOJIbKEHHUS, CUIIa TPEHUS
NIOKOS1, APYT'H€ BUbI TPEHUS.

Cuna TsDKeCTU M 3aKOH BCEMHUPHOTO TATOTEHUs. Y CKOpEeHHE CBOOOHOTO IMaJICHUSI.
JIBxenune mnaHer BOkpyr ComHua. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
Meperpy3Ku.

PaBHOoBecue MmarepuanbHOM TOYKH. AOCOIIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynec Tena. M3MeHeHne wummyinbca. MMIynbC cuiibl. 3aKOH COXpPaHEHHS
uMITyJbca. PeakTuBHOE IBM>KEHHE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYroCTH, TPEHUS.
Cas13b sHepruu u padboThl. [loTeHInaapHas YHEPTHs TeNa, MOAHITOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHmanpHas 3Heprust cxxaTol npykuHsl. Kunernueckas sneprus. Teopema o
KUHETUYECKON SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHUH.

Hemoncmpayuu.

1. HaGmioneHne MEXaHMYECKOTO [IBIDKEHUS Tela OTHOCHTEIIbHO PAa3HBIX Tel

OTCYETA.



2. CpaBHeHME NyT€d M TPAaEGKTOPUI JBMXKEHHMS OJHOTO U TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUETA.

N3mepenune CKOpoCcTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKCHUS.
HccnenoBanne Npu3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaGmronenue qBuKeHs Tela 1o OKpY>KHOCTH.

o vk w

HabGmonenne MexaHW4ecKux SBICHUH, NPOUCXOASIIMX B CHUCTEME OTCYETa
«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JBWKEHUHW OTHOCHUTEIBHO
KaOuHeTa (QU3HKH.

7. 3aBUCUMOCTbH YCKOPEHHS Teja OT MACCHI TeJa U ICUCTBYIOIIEH HA HErO CHUJIBIL.

8. HaOnronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUHU TeE.

9. H3meHeHue Beca Teia IPU YCKOPEHHOM JIBHIKCHUH.

10. Ilepenava nmnyJsibca Npy B3aUMOJEHCTBUM TEIL.

11.TIpeoOpa3oBanus S3HEPTUU MIPU B3AUMOJCHCTBUU TEll.

12. CoxpaHeHuE UMITYJIbCa [IPYU HEYIPYTOM B3aUMOJICUCTBUN.

13. CoxpaHeHue UMIyJbca Ipu a0COMIOTHO YIIPYTrOM B3aUMOJACUCTBUH.

14. HaGmroieHrue peakTUBHOTO JBUYKEHUS.

15. CoxpaHeHue MEXaHUYECKOM SHEPTUH NPU CBOOOAHOM MaJICHHUH.

16. CoxpaHeHHEe MEXaHWYECKOM HSHEpPruu MpU JBMXKEHUU Tejla MOJ JIEUCTBUEM
IPY>KUHBI.

Jlabopamopuusie pabomel u onvimol.

1. KoHCcTpyupoBaHMe TpakTa M pa3srOHa M JaJbHEHIIET0 PaBHOMEPHOIO
JBIDKEHUS LIapUKa I TEIIEKKHU.

2. Omnpenenenue cpefHell CKOPOCTH CKOJIbKEHUs OpyCcKa WM JBUKEHHUS LIapUKa
10 HAKJIOHHOW IIOCKOCTH.

3. OmpeneneHue yCKOpPEeHHs TeNa IPU PAaBHOYCKOPEHHOM JIBM>)KEHHUH 110 HAKJIOHHOM
IJIOCKOCTH.

4. HccnepgoBaHue 3aBUCHMOCTH IIyTH OT BPEMEHU IIPU  PAaBHOYCKOPECHHOM
JBYDKEHUU 0€3 HauaJbHON CKOPOCTH.

5. IlpoBepka rumoTesbl: €ClIM IPU PAaBHOYCKOPEHHOM JIBHKEHMU 0€3 HavyaabHOU
CKOPOCTHU IIyTH OTHOCATCA KakK psAJ HEYETHBIX YMCEN, TO COOTBETCTBYIOLIUE
IIPOMEKYTKU BPEMEHU OJVHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTU CWJIBI TPEHHUSI CKOJIBKEHUS OT CUJIBI HOPMAJIBHOI'O
JABJICHUS.

7. Omnpenenenue Ko3(p(HUIUEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTU NPYKHUHBIL.

00

9. Ompenenenue pabOThl CUJIBI TPEHHS TPU PABHOMEPHOM JIBHJKCHHUU Teja IO
TOPU30HTAIIBHON TOBEPXHOCTH.

10. Onpenenenre paboThl CUIIBI YIIPYTOCTH TPU MOBEME TPy3a ¢ UCTIOIb30BaHUEM
HETOJIBIYKHOTO M TTOJIBUKHOTO OJIOKOB.

11. i3yueHune 3aKkOHA COXPAHEHHUsI SDHEPTUU.

Pa3znen 9. Mexannuyeckue Ko1e0aHUSA U BOJIHBI.



Konebarensnoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHMI: TEpHO/,

4acToTa, aMIIMTyAda. MaTreMaTudecKui U NPy KUHHBINA MasTHUKU. [IpeBpalenne sHeprun

P KOJIeOATEIbHOM JIBHXKCHUH.

3aryxaromue KojebaHus. BuiHyxaeHHble koneOanus. Pe3onanc. MexaHuueckue

BOJIHBL. CBOMCTBa Me€XaHWYECKUMX BOJIH. [IpomonbHbie W momepedyHbie BOJHBL. [[nuHa
BOJIHBI M CKOPOCTh €€ pacrnpocTpaHEHHs. MeXaHMYECKHE BOJIHBI B TBEPIOM TEIE,

CEIICMHUYECKINE BOJIHEIL.

3Byk. I'poMmkocTh 3Byka u BbicoTa ToHa. OtpaxeHue 3Byka. MHPpa3Byk u

yIbTPa3BYK.

Hemoncmpayuu.

Hab6mtonenue konebGanuii Te1 Mo ASMCTBUEM CHUJIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaGmtoienre BBIHY ) ACHHBIX KOJIeOaHUN U pe30HaHCA.

PacripoctpaneHue mpoa0IbHBIX M MOMEPEYHBIX BOJTH (HA MOJICIH ).
Haburo1eHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ouvkwNPeE

AKyCTHUYECKUI PE30HAHC.

Jlabopamopuusie padbomel u onvimol.

1. OmnpeneneHue 4acTOTHI U Meproia KojaeOaHui MaTeMaTHYECKOTO MAasiTHUKA.

2. OrmpezeneHue 4acTOThI U MEepHoa KoyiebaHuil Npy>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCHMOCTH MepHoa KoiaeOaHW MOIBEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

4. VccrnenoBaHue 3aBHCHMOCTH IE€pUOJa KOJeOaHUI MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoneOaHuM rpy3a, MOABEIHIEHHOTO K HUTH,
OT Macchl rpysa.

6. OmbITH, NEMOHCTPUPYIOIINE 3aBHUCHUMOCTh NEpHUOa KOJIeOaHWM MPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOTHOTO Ma/ICHUS.

Paznen 10. DiieKTpOMArHUTHOE 10JI€ U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE noJie. DIIEKTPOMAarHuTHbIE BOJIHBI. CpoiicTBa

QJICKTPOMAIrHUTHBIX BOJIH. [Ixana QJICKTPOMArHuTHBIX BOJIH. Hcnonp3oBaHue

QJICKTPOMAIrHUTHBIX BOJIH OJIA COTOBOM CBSI3H.

DneKTpoMarauTHas npupojaa ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBaA CBETA.

Hemoncmpayuu.

1. CBoICTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuuvie pabomsl u onvimol.

1. M3yuyeHune CBOWMCTB DJJICKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3znen 11. CBeToBbIE SIBJICHUS.



JlyueBass monenb cBerta. Mcrounumku cBera. IlpsMonmHEHOE pacnpoCTpaHEHHE
ceera. 3armenuss Comnna u Jlynsl. Otpaxenue cBeta. Ilinockoe 3epkano. 3akoH
OTpaXEHHUsI CBETA.

[Ipenomnenue cBera. 3akoH npesnomieHus ceeta. [lonHoe BHyTpeHHee oTpakeHHe
cBeTa. Vcrnonap30BaHKe MOJIHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHUYECKUX CBETOBOJIAX.

JInnza. Xox nydeit B nuH3e. Onruyeckas cucreMa goroamnmnapara, MUKpOCKona u
Teneckomna. ['1a3 kak ontuueckas cucreMa. bIu3opykocTh U 1adbHO30PKOCTb.

Pasnoxxenne 6enoro csera B crekTp. OnbiTel HptoToHa. Cr0XKeHUE CeKTpallbHbIX
uBeToB. /ucnepcus cera.

Hemoncmpayuu.

[IpsimonuHENHOE pacnpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tony4yenne n300pakeHUi B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

ONOTUYECKUHA CBETOBO/I.

Xop ydeit B coouparoIieit JInH3e.

XoJ Jiydeu B pacCEeUBAOIIEH JIMH3E.

O Nk WN R

[Tonyuyenne n300pakeHU ¢ TOMOUIBIO JUH3.

. Ilpunnun aeiictBus ¢oroanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Mopens riaza.

11. PaznosxeHue 6eoro cBera B CIEKTP.

12.Tlonmyuenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopusie pabomel u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yTJla OTPa)KEHUs CBETOBOTO JIyya OT yIJla NaJeHUs.
2. U3yueHune xapakTepUCTHK U300paxKeHHs MpeaIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yIJla NPEJIOMJIEHUS CBETOBOIO Jyya OT YyIJa
NaJICHUSI Ha TPAHULE «BO3TyX—CTEKIION.

[Tony4yenne n300paskeHU ¢ TOMOIIBI0 COOMPAOIIEH JTIMH3BI.

Omnpenenennie GOKYCHOTO PACCTOSIHUS U ONTUYECKON CHIIBI COOUpAIOIEii TUH3BI.
OnBITHI IO Pa3I0KEHUIO OEIIOTO CBETA B CIIEKTY.

No vk

OnBITHI MO BOCTIPUATHIO 1IBETA MTPEIMETOB IIPU UX HAOJIOIEHUHU Yepe3 IBETOBbIC
(UITBTPHI.

Pa3znen 12. KBaHnTOBBIE SIBJICHHS.

Onwitel  Pesepdpopna u mumanerapHass Mojnenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomeHue ceera aroMoM. KBaHThl. JIMHEHYaThIE CIIEKTPHI.

PamnoakTuBHOCTH. Anba, OeTa- U ramma-uznydenus. CTpoeHHe aTOMHOTO sJpa.
Hyxnonnast mogens atroMHoro siapa. M3oronsl. PagnoaktuBHbeie npeBpanienus. [lepuon
roJjypacnaja aTOMHBIX sJIEp.

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsiI0BOTO U MAaCCOBOTO YHCEN. DHEPTHUsl
CBsI3W aTOMHBIX sjep. CBsi3b Macchl M 3Hepruu. Peakiuu cuHTe3a W JAENEHUS sep.
Uctounuku sneprun ConHua U 3BE3.

SAnepHas oHepreTuka. JleMCTBUAsS paiMOAKTUBHBIX U3JIy4YCHUH HA )KUBBIC OPTraHU3MBI.



JHemoncmpayuu.

CreKTpbl U3Ty4eHHs U MOTJIOMICHHUS.
CreKTpbl pa3IuyHbIX Fa30B.

CrnexTp Bogopoa.

HaGmonenue tpekoB B kamepe Bunbcona.
Pabota cuéTurka MOHU3UPYIOMIMX U3TyYEHUH.

oUvkwNPRE

Peructpanus usnydeHust NpupoJHbIX MUHEPAJIOB U MIPOTYKTOB.

Jlabopamopuusie padbomel u onvimol.

1. HaOmroneHue CIUIONIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULBI IO TOPMO3HOMY YTH (110

dboTorpadusm).

3. Usmepenue pannoakTuBHOIO (hoHa.

IToBTOPUTEIBbHO-00001IAO M MOLYJIb.

[ToBTOpUTEIHHO-0000IIAOMIMKA MOIYJb MpeJHa3HAYeH i1 CHCTeMaTH3aluu U
00001IEeHUST MTPEIMETHOTO COACPkKAHUS U OMBITAa JIEATEIbHOCTU, MPUOOPETEHHOTO MPHU
M3YYeHUM BCEro Kypca (QU3MKM, a Takke i1 TMOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 9K3aMEHY MO (U3HKE JJIsi 00YUYaIOIIUXCsl, BEIOPABIINX 3TOT YUCOHBIM
MpeMeT.

[Ipn wu3yuyeHUHM AAHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIbI
JeSITEIbHOCTH, HAa OCHOBE KOTOPBIX O0OECIeYnBaeTCs JOCTHXKEHHUE MPEIMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pE3yIbTaTOB oOy4eHus, dbopmupyetcs
€CTECTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB UCCIIEIOBAHUS SIBJICHUIN
IPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBICHITH (DU3MUECKHE SIBJICHUS, TPUMEHSIS
NOJTyYEHHbIE 3HaHUS, PEeIaTh 33Ja4H, B TOM YHCIIe KaYeCTBEHHBIE M SIKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHAIBHO ACSITETLHOCTHBIA XapaKTep JaHHOTO pa3jielia peaiu3yeTcs 3a CUET
TOTO, 4TO OOYyYaIOLIUeCs BBITIOTHSIOT 3a/IaHuUs, B KOTOPBIX UM IIpeiaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3MUECKHE
SBJICHUS B OKPY’KaloIlel MPUPO/IEC U MOBCEIHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METO/bI UCCIEIOBAHUS (DU3NUECKUX SIBJICHHM, B TOM YHUCIIE
JUIS TIPOBEPKH TUTIOTE3 U TOTYUEHUSI TEOPETUIECKUX BBHIBOIOB;

OOBSICHSITH HAy4HbIE OCHOBBI Hanboyiee BaXKHBIX JOCTIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HaANpUMep, MPAKTHUYECKOTO HCIOJb30BAHUS PA3IUYHBIX HCTOYHHKOB
SHEPTUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUU.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

N3yyenne (u3Mku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs HAIPABJIEHO Ha
JOCTUKEHUE JINYHOCTHBIX, METAllPEJMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX
pE3yJIbTATOB.

B pesynbrate msyueHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS y
oOyyarorerocst OyayT copMHUpPOBaHbI CIEAYIOIINE JIMYHOCTHBIC PE3yJIbTAaThl B YACTH:

e 1) naTpHOTHYECKOI0 BOCIIUTAHUS:

® - NPOSABJICHUE HHTEPECA K HCTOPHUM WU COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
(u3nuecKol HayKH;

® - [JCHHOCTHOE OTHOILIEHHE K JOCTHKEHUSM POCCUNCKHUX YUEHBIX-(DU3UKOB;

e 2) rpaaaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® - TOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXJI€HUM OOUIECTBEHHO 3HAYUMBIX WU
TUYECKMX TPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
bu3uKy;

® - OCO3HaHHE BAKHOCTH MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B JEATEIHHOCTU YUEHOTO;

e 3)3CTeTHMYECKOr0 BOCIIMTAHUS:

® - BOCHOPUATHE DSCTETUYECKUX KayecTB (U3MUECKOW HayKu: €€ TrapMOHUYHOTO
HOCTPOEHMSI, CTPOI'OCTH, TOUHOCTH, JIJAKOHUYHOCTH;

® 4) IeHHOCTH HAYYHOI O MMO3HAHMS:

® - OCO3HaHME LIEHHOCTU (PU3MYECKOW HAyKU KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTUM, BaKHEHIIIEH COCTABIISIONIEH KYJIbTYPBI;

e - pa3BUTHE HayyHOW J10OOO3HATEIBHOCTH, HWHTEpeca K HCCIENOBATEIbCKON
NesITeTbHOCTH;

e 5) popMupoBaHUS KYJbTYPbI 310POBbSI H SMOIHOHATBHOI0 (JIATOIOJTYYHA:

® - 0CO3HaHHE LIEHHOCTH 0€30I1acHOr0 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaKHOCTU IpaBWJI O€30MACHOTO IMOBEIEHHs Ha TPaHCIOpPTE, Ha JOpOrax, ¢
JIEKTPUYECKUM U TEIJIOBBIM 000PYZAOBaHUEM B JOMAIIIHUX YCIOBUSX;

e - c(hopMUPOBAHHOCTh HaBbIKa pedIieKcuu, NMPU3HAHME CBOETO IMpaBa Ha OMIMOKY U
TAKOT0 K€ MpaBa y JIPyroro 4eiloBeKa;

e 6) TPyA10BOro BOCIMTAHMS:

® - QAaKTHBHOE YYacTHE€ B pELICHUM MpaKTHUYECKUX 3agad (B paMKax CEeMbH,
0o0pa3oBaTeNbHON OpraHMu3alyy, Topoja, Kpas) TEXHOJIOIMYECKOW M COLMaIbHON
HaNpaBJICHHOCTH, TPEOYIOLUX B TOM YHCIE U (PU3MYECKUX 3HAHUM;

® - MHTEpEC K MPAKTHUYECKOMY U3yUeHHIO Mpo(eccuil, CBA3aHHBIX C (PU3HKO;

e 7) 3K0JIOTHYeCKOIr0 BOCIIMTAHMS

® - OpHEHTalUsl Ha NMPUMEHEHUE (PU3NYECKUX 3HAHMUU JUIS pelIeHHs 3a7ad B 00JacTH
OKpyXarolle cpeapl, IUIAHUPOBAaHUS IIOCTYIKOB U OLIEHKM MX BO3MOXKHBIX
IIOCJIEACTBUY Il OKPY KAIOLIEH Cpebl;

® - OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U IMyTeH UX PEeIICHNUs;



e §8)aganTauuu K U3MEHSIIOIIUMCS YCJIOBHAM COUMAJIBHOI U NPUPOJIHON Cpebl:

® - NOTPeOHOCTh BO B3aWMOJICHCTBHM MPHU BBIMOJIHEHUU HCCIIEAOBAHUN U MPOECKTOB
(hu3uMUeCcKOi HAMIPaBIEHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSAM JIPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JACSTEIbHOCTH;

e - OTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM YUCIE (OPMYJIUPOBATh UJEH,
TIOHSATHUSI, TUTIOTE3bI O GU3NMUECKUX O0BEKTAX U SBIICHUSIX;

® - Oco3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEW B 00JacTH
¢bu3uKy;

® - [JJAHWPOBAHUE CBOETO PAa3BUTHSI B TPUOOPETEHUN HOBBIX (PU3MUECKUX 3HAHUIA;

® - CTpeMJICHHE aHAJIM3WPOBATh W BBISBIATH B3aWMOCBSI3U MPUPOJIBI, OO0IIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOIb30BaHUEM (DU3MUECKUX 3HAHUIA;

® - OIEHKAa CBOUX JICUCTBUU C y4ETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOKHBIX
ri100aabHBIX MOCJIEICTBHIA.

METANIPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOCHMS MpOrpaMMbI MO (DU3MKE HA YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHus y oOydaromierocs OyayT cpopMUpoBaHbI MeTanpeIMeTHbIE Pe3yJbTaThl,
BKJIFOYAIOIIME TIO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC ACHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHbIC YUeOHbIC IEHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YIeOHBIC ACHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YueOHbIe AeliCTBUS

ba3oBpble JJornueckune a1eicTBUS:
® BBIABIIATH U XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKK 0OBEKTOB (SIBJICHUN );
e yCTaHABJIMBATh CYIICCTBECHHBIM MPU3HAK KiIacCU(UKAIIMK, OCHOBAHUS IS
000011IeHHS U CPAaBHEHMSI;
® BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B pPacCMaTPUBAEMbIX (haKTax,
JTAHHBIX ¥ HAOIIOJCHUSIX, OTHOCAIIUXCS K (DU3HMUCCKUM SIBIICHUSIM;
® BBIABIIATH MPUYMHHO-CJICICTBEHHBIC CBSI3U MPH M3YYCHHH (HU3HUCCKUX SBICHUN
U TIPOIIECCOB, JICAaTh BBIBOBI C MCIOIb30BAHUEM JCTyKTUBHBIX M HHIyKTHBHBIX
YMO3aK/TIOYCHHH, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3SIX (PU3NUCCKUX BEIIMYHUH;
® CaMOCTOSATEIbLHO BBIOMPATh CIOCOO pelieHus ydeOHOW (Hu3MYecKo 3amadu
(cpaBHEHHE HECKOJBLKMX BapUAHTOB PEILCHHUs, BEIOOP HarOoOJIee IMOIXOISIIIEro C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).
ba3oBble uccienoBarejabCKue 1eMCTBHA.
® JHCIOJIb30BaTh BOIIPOCHI KaK MCCIIEOBATEIHLCKHN HHCTPYMEHT TO3HAHUS,
® TMPOBOJUTH IO CAMOCTOSATEIBHO COCTAaBJICHHOMY IIJIaHy OIIBIT, HECIOKHBIN
(hU3UYECKUN IKCTICPUMEHT, HEOOJIBIIIOE UCCIIETOBaHNE (PU3UUECKOTO SIBJICHHS;
® OIICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh WH(MOPMAIIHIO, TIOTYUYECHHYIO B
XOJI€ UCCIICJIOBAHMS WIIA HKCIIEPUMEHTA,



CaMOCTOSITENbHO (OpPMYIHpPOBaTh OO0OOIIEHUS W BBIBOJBI MO pe3yJbTaTaMm
MPOBENEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEIOBAHMUS;

MPOTHO3UPOBATH BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEINOJIOKEHUS 00 HMX Pa3BUTHUU B HOBBIX YCJIOBHUSIX U
KOHTEKCTax.

Pa6ora ¢ undopmanmueii:

MPUMEHSTH PA3JIMYHBIE METO/1bl, HHCTPYMEHTBI U 3alIpOCHI MIPU MOUCKE U 0TOOpe
uHOpMALIMM WIM JAHHBIX C Y4YETOM NpPEIJIOKEHHOW yueOHOW (u3nueckoin
3ajauy;

aHAJIM3UPOBATh, CHCTEMATU3UPOBAaTh U HMHTEPHIPETHPOBATH HH(OpMaIHIO
Pa3IMYHbIX BUJIOB U ()OPM MPEICTABICHUS;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (hOPMY IMpencTaBiIeHUsT UHPOpMAIUU
U WUIIOCTPUPOBATH pellaeMble 3a7aud HECIOKHBIMH CXeMaMH, JuarpammaMu,
MHOM rpadukoi 1 UX KOMOMHAIUSMU.

KoMMmyHuKaTHBHBIC YHHBEpPCaJIbHbIEe Y4eOHbIe 1eiiCTBUSA:

B X0JIe OOCYXKJACHHsI yUeOHOTO MaTepuasa, pe3ybTaToB Ja00paTOPHBIX paboT U
NIPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECCTBY 00CYKIaeMOI TEMbI U BhICKA3bIBaTh
UJICH, HAIlCJICHHBIC Ha PEIICHUE 3a7aud M TOJICpKaHUe 0JIaroenaTelIbHOCTH
0OIIIeHNS;

COIIOCTABJISATh CBOM CYXJICHHS C CYXICHUSAMHU APYTUX YYaCTHHKOB JIMAJIOTa,
0OHAPYKUBATh Pa3IMUMEC U CXOCTBO IMO3UIINN;

BBIp@XKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTABIIATH PE3YyJbTaThl BBIMOJIHCHHOTO (DU3HYECKOTO OIbITa
(3KCTIIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHMMATh M HCIIOJIb30BaTh MPEHMYIINECTBA KOMAHIHOW WM WHIUBHIyaJIbHOMN
pabOoTHI NP PELICHUU KOHKPETHOU (DU3UUECKON MTPOOIIEMBI;

NPUHUMATD IIEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATh JACHCTBUS 1O €€
JTOCTHIKCHHUIO: PACHpeIesaTh pOJIM, OOCYXIAaTh MPOIECCHI M  PE3YJIbTaThI
COBMECTHOM pabOThI, 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJTHATH CBOIO YaCTh pabOTHI, JOCTUTAas KAUECTBEHHOI'O PE3yJIbTaTa M0 CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C IPYTUMH YWICHAMH KOMAaHIbI;
OIICHMBAaTh KadeCTBO CBOEr0 BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATEIBHO CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aMMOICHCTBUA.

PeryasiTuBHbIe YHHBeEpCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszanmsi:

BBISBJIATH TIPOOJIEMBbI B JKM3HEHHBIX M YYEOHBIX CHUTYaIlUSX, TPEOYIOITUX IS
pereHus GU3NIeCKUX 3HAHUM;

OPUEHTHUPOBATHCS B Pa3NUYHBIX  MMOAXOJaX  MHPHHITHS  pPEUICHUM
(MHIMBHIyaIbHOE, PUHSATHE PEIICHUS B TPYIINE, IPUHITHE PEIICHUN TPYTIION );



CaMOCTOSITEILHO COCTABIIATh AJITOPUTM PEIICHUs (PU3MUECKOM 3aauu WU TUTaHa
HCCIIEJIOBAHUSA C YUETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEMH,
apryMEHTHUPOBATH MpeJjlaraéMble BApUAHThI PEIICHU;

JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJ'lb, IM OIII/IOHaJILHbIﬁ HHTCJIJICKT.

JIaBaTh AJICKBATHYIO OLICHKY CUTYAllMH U MpeUlararth IUIaH €€ N3MEHEHHUS;
OOBSACHATH NPUYUHBI TOCTHKEHUS (HEJOCTHKEHUS) PE3YIbTATOB JIEATEIbHOCTH,
JaBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHUCJIE€ B XOJ BBIIOJHEHUS
(U3MYECKOro MCCIEeI0BaHUs WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
W3MEHMBIIMXCS CUTYAlMH, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTh ce0s HA MECTO JPYroro 4ejoBeKa B XOJAE CHOpa WIM JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npuU3HaBaTh CBOE MpPAaBO Ha OMMOKY NpPH pelIeHUH (PU3NYECKUX 3a/Jay WIH B
YTBEPKACHUAX HAa HAyYHbIE TEMBI U TAKOE XK€ MPABO JIPYTOroO.

NPEJMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 kJjacce NpeiAMETHbIE Pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCS YMEHUM:

UCIOJIb30BAaTh TOHATHUS: (U3MYECKHEe M XMMHUYECKHUE SIBJICHUS, HaOIIoJIeHUeE,
OKCIIEPUMEHT, MOJellb, THUMNOTe3a, EAUHUIBI (U3MYECKUX BEIUYMH, aTOM,
MOJIEKyJIa, arperaTHble COCTOSIHUSA BellecTBa (TBEPI0E, )KUIKOE, ra3000pa3Hoe),
MEXaHMYECKOe [BUKEHUE (paBHOMEpPHOE, HEPABHOMEpPHOE, MPSIMOJIUHEIHOE),
TpaeKTOpHsl, paBHOJACHCTBYIOMIas cuiia, nedopmanus (ynpyras, rmiacTudeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBiaeHUS (AudQys3us, TEmIoBoe IBMKEHHE YaCTHUIl BEIIECTBA,
PaBHOMEPHOE JIBH)KEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPIUS, B3aUMOJICHCTBUE
T€J, paBHOBECHE TBEPJIBIX TEJl C 3aKPEIUIEHHOW OChIO BpAIllCHMs, Iepefaya
NaBJICHUS TBEPABIMHU TEJIAMHU, KUIKOCTSIMHU U Ta3aMu, aTMoc(epHOe AaBJICHUE,
IUIaBaHUE TeJ, MPEBpAllCHUsT MEXaHMYECKONM SHEpPruM) IO ONUCAHUI0 HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIbBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
(dusnueckoe sBICHUE;

pacrno3HaBaTh MPOSBIICHWE W3YYCHHBIX (PU3NUECKUX SIBICHUN B OKPYKAIOIIEM
MUpPE, B TOM uucie (U3NYECKUE SBJICHUS B MPUPOJE: MPUMEPHI JABMKCHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KUBOM U HEKUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS
B MIPUPOJIC U TEXHHUKE, BIUSIHUE aTMOC(EpHOTO aBlEHUSI Ha JKUBOW OpPTaHH3M,
TUTaBaHUE PBIO, PhIYATH B TEJIe YEJIOBEKa, MIPU ITOM MEPEBOTUTH MPAKTUYECKYIO
3a/auy B yueOHYIO, BBIJICISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (U3HUECKUX
SIBJICHUH;



ONMCHIBATh W3yYEHHBIC CBOWCTBA TeN W (PU3MUYECKUE SBIICHUS, HCIOIB3YS
¢u3nueckue BeIMYMHBI (Macca, 0OOBEM, IJIOTHOCTh BEILECTBA, BPEMs, IYTh,
CKOpPOCTh, CPEIHssl CKOPOCTbh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Telsa, CHila
TpeHMsl, JaBieHHe (TBEPAOIO Tela, >KUIKOCTH, ra3a), BBITAIKMBAIOIAs CHUIIA,
MexaHu4deckas paboTa, MOIIHOCTh, IJIEYO CHJIbl, MOMEHT CHJIbI, KOA(Q(ULHUEHT
MOJIC3HOTO JACUCTBUS MEXaHH3MOB, KHHETHUYECKAs W MOTEHIHAIbHAS SHEPTHS),
MpU ONHCAHWW TPABWIBHO TPAKTOBATh (PH3MUECKUN CMBICT HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHHWS ¥ EAWHUIBI (PU3UYECKUX BEIMYUH, HAXOIUTh
(GopMyIIBI, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMH
BEJIMUYMHAMH, CTPOWTH TpaQUKH W3YYEHHBIX 3aBHUCHMOCTEH (UINIESCKUX
BEJIMUWH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3YS
MpaBuUia CJIOXKEHUs Cuil (BAOJb OJHOM mpsmoii), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMena, MpaBUJIO paBHOBecUsl phlyara (0JI0Ka), «30JI0TOE MPABUIION»
MEXaHUKH, 3aKOH COXPAHCHUS MEXaHWYECKOH JSHEpruu, MpH AITOM JaBaTh
CJIIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIpa)KCHUE;

OOBSCHATH (PU3MYECKUE SBJICHUS, MPOLIECCH U CBOMCTBA TEl, B TOM YHMCJE U B
KOHTEKCTC CHUTyalluld MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX IIaroB
c omopoi Ha 1-2 W3y4YEHHBIX CBOWMCTBA (PUINYECKUX SIBJICHUH, (PU3NUECKUX
3aKOHA WUJIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7auu B 1—2 NEHCTBUSA, MUCIOJIb3YS 3aKOHBI U (HOPMYIIBL,
CBA3BIBAIOIIME (PU3MYECKHE BEIUYMHBI: HA OCHOBE aHalu3a YCIOBUS 33Jauu
3aMKChIBATh KPATKOE YCIOBUE, MOJACTABIATh (DU3HUECKHE BEIMUUHBI B (DOPMYIIBI
U TPOBOJUTH PACUETHI, HAXOJUTHh CIPABOYHBIC [AaHHBIE, HEOOXOIMUMBIC IS
pelIeHus] 3ajad, OILIEHWBATh PEAJUCTUYHOCTh MOJYYCHHON (u3mueckon
BEJIMYUHBI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh MPH MOMOIUIN (PU3MUECKUX
METOJIOB, B ONKCAaHUU HMCCIEIOBAHUS BBIIEIATH MPOBEPSIEMOE MPEANONIOKEHHUE
(rumoTesy), pa3nuyaTh U UHTEPIPETUPOBATH MOMYUEHHBIN pPe3yIbTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, IeJIaTh BBIBOJIBI [0 €T0 Pe3yIbTaTaM;

IPOBOJNUTH OMBITHl MO HAOMIOJNEHUIO (DU3MUECKHUX SIBICHUN WIN (PU3HMUECKHUX
CBOMCTB Tei: (OpMyIHUpOBATh MPOBEPSIEMbIE MPEANOIOXKEHUsI, COOUpaTh
YCTaHOBKY W3 IMPEUIOKEHHOTO OO0OpYJIOBaHMSA, 3aMUCBHIBATH XOJA OMNbITa U
(opMyITUpPOBATH BHIBOJIBI;

BBITOJIHATH NPSIMbIE M3MEPEHMsI PACCTOSHHUS, BPEMEHH, MAcChl Teia, 00béMa,
CHJIBI U TEMIIEpPATypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPHOOPOB,
3alMChIBaTh TOKa3aHUs TpUOOPOB C yd€TOM 3a/JaHHON  aOCONOTHOM
MIOTPELIHOCTH U3MEPEHMU;

MPOBOJIUTH HCCJIEIOBAaHHE 3aBUCUMOCTH OJHOM (PHU3MUECKON BEITMYMHBI OT
JPYTOH C UCIIOIB30BAaHUEM NPSIMBIX H3MEPEHHH (3aBUCUMOCTH ITyTH PaBHOMEPHO



JBUKYIIErocsl Telaa OT BPEMEHM JIBHKEHUS Tela, CUJIbl TPEHUS CKOJBXKEHHS OT
Beca Teja, KayecTBa OOpaOOTKM IMOBEPXHOCTEH Tel M HE3aBUCUMOCTHU CHUJIBI
TPEHHs] OT IUIOLIAJM CONPHUKOCHOBEHHMS TEJ, CHUJIbl YINPYTOCTH OT YIJIMHEHHS
MPYKUHBI, BBHITAIKUBAIOLIEH CHIbI OT 00bEMa MOrpyKEHHOM YacTU Tela U OT
IJIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Tejda, OT TJyOuHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUH MJIaBaHUS Tell, YCIOBHI paBHOBECHSI phlyara
1 OJIOKOB), y4acTBOBATh B IUIAHMPOBAHUHM Y4YEOHOIO HCCIIEOBaHUS, COOMpATh
YCTAHOBKY M BBINOJIHATh M3MEPEHHUs, CJEeAys MPeIIoKEHHOMY IUIaHy,
(uKCcHpOBaTh PE3yJIbTATHI MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEIUYHMH B
BUJIE TPEIOKEHHBIX TAaONMIl U IpadHKOB, JENaTh BBIBOABI MO peE3yJibTaTaM
HCCIeI0BaHUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMYMH (IJIOTHOCTH BEIECTBA
KHUJKOCTH M TBEPIOTO Tejla, CUia TPEHUS CKOJbXKEHHs, JABJICHHUE BO3/1yXa,
BBITAIKUBAIOLIAsl CUJa, JEUCTBYIOLIAs HA MOTPYXKEHHOE B JKUJKOCTh TEJO,
KOO(Q(GUIMEHT TMOJEe3HOr0  JEHCTBUSL  MPOCTBIX  MEXAaHM3MOB),  Clexys
OPEUIOKEHHOW WHCTPYKIMHM: TpPU  BHIIOJHEHUM HM3MEPEHHUNH coOUpaTh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAYEHUE UCKOMOW BEJTMYMHBL;
coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM
000py1I0BaHKEM;

yKa3bIBaTh NMPUHIUIBI JEUCTBUA MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAWHAMOMETp, COOOMIAIOIIMECs COCYAbl, OapoMeTp, pblyar,
MOJIBWKHBIN U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HU3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOICTB C OMOPON Ha WX OMHCAHMS (B TOM YHUCIIE: MOAIIUITHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, THAPABIMYECKHA Mpecc, MAaHOMETpP, BBICOTOMEp, IMOPIIHEBOMN
HAcOC, apeoMeTp), HCHOJb3ys 3HAHUA O CBOMCTBaX (U3UYECKUX SIBICHUN U
HEOO0XO0MMBbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPHUMEPHI (HAXOAUTh WHMOPMALMIO O MPUMEpPax) MPaKTUYECKOTO
UCIOJIb30BaHMs (PU3MYECKUX 3HAHUHN B MOBCETHEBHOM KU3HU Il 0OeCreUeHU s
0€30MMacHOCTH TP OOpaIlleHUuu ¢ MPUOOpPaMH M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHs 370POBbSI U COOJIOACHHS HOPM DKOJIOTMYECKOTO TMOBEACHHS B
OKpYKaroIieut cpee;

OCYIIECTBIISITH OTOOP MCTOUYHUKOB MH(OpMaluu B IHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUA U IMyTEM
CpaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBLICTATH HH(POPMAIIMIO, KOTOPAs SIBIISETCS
IPOTHUBOPEUNBON WIIH MOXKET OBITH HEJJOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJHEHUHM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTeparypy (GU3NYECKOro CoepKaHusl, CIIPaBOUYHbIE MaTepUaibl, PECypChl CETH
WuTepHeT, BhnajeTh NpuéMamMu KOHCHEKTHPOBAHHS TEKCTa, NMPeoOpa3oBaHUS
nH(MOpMAINK U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

COo3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHNUS Ha OCHOBE
2—-3 WCTOYHUKOB HH(pOpMaLUU (PHUINUIECKOTO COACP)KAHUS, B TOM UHCIE



MyOJIMYHO JeNaTh KpaTKUE COOOIIEHUS O pe3yibTaTax MPOEKTOB MU y4eOHBIX
WCCIIEIOBAHUW, TP 3TOM TPaMOTHO HCHOJIb30BATh HU3YyYECHHBIN MOHSITUWHBINA
amnmnapart Kypca (GU3UKH, COTPOBOXK/IATh BRICTYIUICHUE MPE3CHTAIUEH;

MPU  BBIMOJHEHUU YUYEOHBIX TMPOEKTOB U HCCIEIOBAHMN pacmpeaessiTh
00s13aHHOCTH B TPYIINIE B COOTBETCTBUH C MOCTABIICHHBIMHU 3a/1auaMHt, CIEIUTH 32
BBIITOJIHCHUEM IIIaHA JEHCTBUM, aJICKBATHO OIICHMBATh COOCTBEHHBINM BKJIAJl B
JEATEIIbHOCTh TPYNIbI, BBICTPAUBATH KOMMYHHKATUBHOE B3aUMOJECHCTBUE,
YUYUTBHIBASI MHEHUE OKPYKAIOIINX.

K xonmy oOydenuss B 8 kJjacce mpeameTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTD y O0YUAIOUIUXCSI YMEHUM:

WCIIOJIb30BATh IMIOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAJUIMUECKUE U aMop(dHbIe
T€Ja, HACBIILICHHBI U HEHACBIIICHHBIN Map, BIAXHOCTh BO31yXa, TEMIIEpaTypa,
BHYTPEHHSISI JHEPIUs, TEIJIOBOM JBUraTelb, AJIEMEHTAPHBIM DIIEKTPUYECKUN
3apsn, DJIEKTPUYECKOE TI10J€, NPOBOJHUKM W JUIIEKTPUKH, IOCTOSHHBIN
ANEKTPUYECKUNA TOK, MATHUTHOE TOJIE;

pasnuyath BJICHUS (TEIUIOBOE pacIIupEeHHE U CxKaTHe, TeIUIonepeiaya, TemIoBoe
paBHOBECHE, CMAaYMBaHWE, KaNWUIAPHBIC SIBJICHUs, MCIApEHHE, KOHJEHCAIUS,
IUTaBJICHHWE, KpUcCTayuu3alus (OTBepJeBaHUE), KHUIIEHUE, TeIulonepenaya
(TErI0mpoOBOIHOCTb, KOHBEKIIMS, U3IIy4YeHHE), UIEKTpU3alMs  Tedl,
B3aMMOJCICTBUE  3apsiioB, JCUCTBUSA  DIEKTPUYECKOIO TOKA, KOPOTKOE
3aMBIKaHHE, B3aUMOJECHCTBME MArHUTOB, JAEWCTBME MAarHUTHOTO IIOJs Ha
IOPOBOJHUK C TOKOM, OJJIEKTPOMAarHUTHas MHIYKIMS) IO ONHMCAHUIO MX
XapaKTEpHBbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JAHHOE
¢usnyeckoe sBICHUE;

pacro3HaBaTh NPOSBICHUE U3YyYEHHBIX (PU3MUECKUX SIBICHUN B OKpYXKaroIleM
MHpE, B TOM 4Hciie pU3NUECKUE SIBICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSHKEHUE
Y KallWJUIIPHBIE SABJICHUS B IPUPOJE, KPUCTAILIBI B IPUPOJE, n3itydeHne ConHna,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, HHEs,
CHera, »JJIEKTpUYECKHE SBJICHHS B aTMocepe, DSIEKTPUYECTBO KUBBIX
OpPraHu3MOB, MarHUTHOE T0JIe 3eMJIH, Apeiid MOII0COB, POJIb MArHUTHOTO OIS
IUIA KU3HU Ha 3eMile, NOJIIPHOE CUSHHE, IIPU 3TOM IEPEBOJUTH NPAKTUYECKYIO
3ajauy B y4eOHYIO, BBIICISATh CYLIECTBEHHbIE CBOICTBA (IPU3HAKH) (PU3NUECKUX
SIBJICHUM

OINKCHIBATh HU3yYEHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SBIICHUS, HCIOJIb3YS
¢usnyeckre BENWYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO
TEIJIOTHI, yJAENbHAsl TEIUIOEMKOCTH BEIIECTBA, YAEJbHAs TEIUIOTA IIJIABIICHHUS,
ylenbHasg TeIuloTa napooOpa3oBaHus, yJeNbHas TEIJIoTa CrOpaHUsl TOIUIMBA,
KO3(pPUIIMEHT TOJE3HOro JEHCTBUS TEMJIOBOM MAIlMHBL, OTHOCHTEIbHAS
BJI&KHOCTb BO3ZyXa, DJJCKTPUYECKMM 3apsAl, CHJIA TOKA, DJJIEKTPUYECKOE
HaIIpsDKEHUE, CONIPOTUBIICHHUE IIPOBOHUKA, YIEJIbHOE COIIPOTUBIICHUE BEILIECTBA,
paboTa ¥ MOIIHOCTH OJJIEKTPUUYECKOTO TOKAa), MPH OMUCAHUU MPABHIBHO



TPakTOBaTh (PU3UYECKUN CMBICI HCIOJNb3YyEMBIX BEIUYHMH, OOO3HAYEHUs U
€AMHULB (PU3UYECKUX BEJIUYMH, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3HYECKYIO0 BEIMYUHY C IPYTUMH BEJIMYMHAMH, CTPOUTH T'paUKU U3YUEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEJIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3YS
OCHOBHBIE  IIOJIOKEHHS  MOJIEKYJISIPHO-KMHETUYECKOH  TEOPUU  CTPOECHUSA
BEILECTBA, MPUHLHUI CYyNEepIO3ULUU ToJieH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHUs 3apsaa, 3akoH Oma JUTd yyacTKa LenH, 3akoH [[xoyns—JIenna, 3akoH
COXpaHEHMsI SHEPTUU, IPHU STOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3alMCBIBAaTh €r0 MATEMAaTUYECKOE BBIPAXKECHUE;

OOBSACHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyauuin MIPAaKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISITH
MIPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 TOTMYECKUX I111aroB
c omnopoil Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PU3NYECKUX SIBICHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THble 3a7auu B 2—3 JEHCTBUSA, UCIOJIb3Yys 3aKOHBI U (HOPMYIIBL,
CBA3BIBAIOIIME (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHajiu3a YCIOBUA 3a/ayu
3alMChIBaTh KPATKOE YCIOBHE, BBIABIISITH HEAOCTATOK JAHHBIX I PELICHHUS
3a/lauM, BHIOMpATh 3aKOHbI U (OPMYJbl, HEOOXOIUMble sl €€ pelleHus,
OPOBOAWTH PAcu€Thl M CpPAaBHMUBATh IOJYyYEHHOE 3HA4Ye€HHE (PUINYECKOI
BEJINYMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUIUTh MPH MOMOUIN (PU3MUECKUX
METOJOB, HCIIOJIb3ysl OINHCAHUE HCCIEHOBAHUS, BBIICHATh MPOBEPIEMOE
IPEANOJI0KEHHE, OLICHMBATh  MPAaBWIBHOCTh  TNOpAJKA  NPOBEICHUS
UCCJIE0BaHUs, J€JIaTh BBIBOJIBI;

IPOBOJUTH OMBITHl MO HAOMIOJEHUIO (PU3MUECKHUX SIBICHUN WK (PU3HMUECKHUX
CBOMCTB Ten (KamWwUISIpHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJICHUSI BO3yXa OT €ro
o0BbEMa, TemIepaTypbl, CKOPOCTHU Ipoliecca OCTBhIBAHMSI M HAarpeBaHUs MpH
U3IyYeHUU OT I[BETa W3Jydaroleid (MOrJIoIaoilel) NOBEPXHOCTH, CKOPOCTh
UCIIapEHUsi BOABI OT TEMIEPATyphbl >KUJIKOCTH U IUIOMIAAU €€ MOBEPXHOCTH,
AJIEKTPU3ALIMS TEJ U B3aUMOJCICTBUE AINEKTPUUECKHUX 3apsAI0B, B3aUMOJEIICTBHE
MOCTOSIHHBIX ~MarHuTOB, BHU3yalM3alldsd MArHUTHBIX TIOJE€H MOCTOSHHBIX
MarHuTOB, IEHCTBHUS MAarHUTHOTO IIOJIsI HAa IPOBOJHUK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa,  CBOMCTBA  DJIGKTPOJABUTATENIsl  IMOCTOSSHHOTO  TOKA):
(dbopMyIUpOBaTH MpPOBEPSiEMbIE MPEINOJIOKEHHS, COOMpaTh YCTAHOBKY U3
NPEUIOKEHHOr0 00O0pYJOBaHHUS, OMMCHIBATH XOJA ONbITa U (HOPMYyIUPOBATH
BBIBO/IBI;

BBIIIOJHATE NPAMbBIE HM3MEPEHMsI TEMIIEPaTypbl, OTHOCUTEJIBHON BJIA)KHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JIATYUKOB (PU3MUYECKUX BEIHUMH, CPABHUBATH PE3yJIbTAThl H3MEPEHUH C YUETOM
3aJJaHHOU a0COJIFOTHOM MOTPEITHOCTH;



MPOBOJIUTH HCCJICIOBAHUE 3aBUCHUMOCTH OJHOM (PU3NYECKOW BEJIMYUHBI OT
JPYTOM C MCIOIb30BAHUEM MPSMBIX U3MEPEHUHN (3aBUCUMOCTH COMPOTUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJM IONEPEYHOI0 CEUEHUs U YAEJIbHOIO
COINPOTHBJICHUSI BEIIECTBA POBOHUKA, CUJIBI TOKA, UAYIIETO YepPE3 MPOBOJHHUK,
OT HANpsUKEHWS Ha MPOBOJHUKE, HCCICAOBAHUE IIOCIENOBATEIIBHOTO H
MapajijIeIbHOrO COEAMHEHWW TPOBOJHUKOB): IUJIAHUPOBATH HCCIIEAOBAHUE,
coOupaTh yCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIeAys NMPEAJIOKEHHOMY IUIaHY,
(UKCHpPOBATh PE3yJbTAThI IOJYYEHHON 3aBUCUMOCTH B BUJIE TAOJINILL U TPadUKOB,
JIENIaTh BBIBOBI 10 PE3yJIbTAaTaM UCCIEIOBAHUS;

MPOBOJUTH  KOCBEHHBIE U3MEpeHHs  (usnueckux BeauuuH (yJenabHas
TEIIOEMKOCTh BEIlECTBA, COMPOTHBIIEHHWE IMPOBOJHHUKA, padoTa M MOUIHOCTH
IIEKTPUYECKOTO TOKA): IJIJAHUPOBATh H3MepeHus, coOupaTh
OKCTIIEPUMEHTANIBHYI0 YCTaHOBKY, CJEAysd TMPEIJI0KEHHOW WHCTPYKIHUH, W
BBIYUCIISATH 3HAUCHUE BETUYNHBI,

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000py1I0BaHKEM;

XapaKTepU30BaTh MPHUHIUIIBI ACHUCTBUS H3YYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOICTB C OMOPON Ha UX ONMHUCAHUSA (B TOM YHMCIIE: CUCTEMa OTOIICHHUS JOMOB,
TUTPOMETP, TapoBas TypOMHA, aMIIEPMETP, BOIBTMETP, CUETUUK DIIEKTPUUSCKOM
SHEPTUH, JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHbIE ANEKTPOIPUOOPHI
(npumepsl), AIEKTPUYECKUE IpeI0XpaHUTENH, AJIIEKTPOMArHuT,
ANEKTPOABUTATENb TIOCTOSHHOTO TOKAa), HCIIONb3ysl 3HAHUS O CBOMCTBax
(bu3nuecKkux sBIEHUN U HEOOXOoAUMbIe (PU3HUECKHEe 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIIbHBIE TPUOOPHI MO
CXeMaM M CXEMaTHUYHbIM pUCYHKaM (KHJKOCTHBIM TEpMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, [BHUraTeib BHYTPEHHErO CrOpPaHUs], 3JIEKTPOCKOIL,
peocTar), COCTaBISTh CXEMbl DJIEKTPUUYECKUX LeNed C Mocae0BaTeIbHbIM U
napajulesIbHBIM COEIMHEHHUEM DJJIEMEHTOB, pasiuyasl yCJIOBHbIE 0003HAYCHUS
3JIEMEHTOB ANEKTPUUECKUX LEEN;

IPUBOJIUTH TPUMEPHI (HAXOAUTh HMH(OpPMAIMIO O MPUMEPAX) MPAKTUYECKOTO
UCTONIb30BaHUsI (DU3MYECKUX 3HAHUHN B IMOBCETHEBHOM KU3HU Il 00ECTICUeHU S
0€30MMacHOCTH TP OOpallleHUuu ¢ MPUOOpPaMH M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHs 370POBbSI U COOJIOACHHS HOPM DKOJIOTMYECKOTO TMOBEACHHS B
OKpY’Kalollleil cpenie;

OCYHIIECTBIISITh TOUCK MH(pOpManmu pu3nueckoro cogepxanus B lutepuere, Ha
OCHOBE MMEIOIINXCS 3HAHUM U MyTEM CpPAaBHEHUS IOMOJHUTEIbHBIX UCTOYHUKOB
BBIICTISITE MHGOPMAIIHIO, KOTOpas SBIISETCS MPOTUBOPEUUBOIN HIIM MOKET OBITh
HEJIOCTOBEPHOI;

UCIIONIb30BAaTh TPH BBHIMOJHEHUM YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTepaTypy (HU3HUECKOTO COACPKAHUS, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI CETH
Wurepner, Bnagerp npuéMaMu KOHCHEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(MOpMAIIMK U3 OJJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



CO03/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMs, 00001as
WH(OPMAIMIO W3 HECKOJIBKUX WUCTOYHUKOB (PU3UUYECKOTO COACPXKAHHSA, B TOM
qHCIIe MyOJIMYHO TIPEACTABIIATH PE3YIbTAThl IPOSKTHOM UITH UCCIIEI0BATEIHCKOM
JNEATEIIbHOCTH, TPU 3TOM TI'PaMOTHO HCHOJIb30BATh HW3YYEHHBIA MOHATUHHBIN
ammapar Kypca (GU3HKH, COITPOBOXIATh BRICTYIUICHUE TIPE3CHTAIINCH;

TIPY BBITTOJIHCHUN YUEOHBIX MMPOCKTOB M UCCIICIOBAHUHN (PH3UIECKUX MPOIIECCOB
pacnpenensiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTaBJICHHBIMH
3aJla4aMu, CJICIUTh 3a BBITIOJIHEHUWEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro,
aJICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAM B JIEATEIBHOCTh TPYIIIIHI,
BBICTpaWBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBUE, TMPOSIBISAS TOTOBHOCTH
paspeniaTb KOH(QJIUKTHIL.

K koHiy oOyueHuss B 9 kJjacce npeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

WCIMOJIb30BAaTh MOHATHUA: CUCTEMA OTCUETA, MaTepUANIbHAsA TOYKA, TPACKTOPUS,
OTHOCHUTEJIPHOCTh ~ MEXaHWYECKOTo  JIBWKEeHHS, Jaedopmarus  (ympyras,
TIacTU4ecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3KH, MEHTP TSHKECTH, aOCOTIOTHO TBEPAOE TEIO0, IIEHTP THKECTH TBEPAOTO
Tela, paBHOBECHE, MEXaHUYECKHWE KOJIeOaHUs W BOJHBI, 3BYK, MH(]pa3ByK u
YIBTPA3BYK, AIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M AalIbHO30PKOCTb, CIIEKTPHI UCITYCKAHUS U TIOTJIONIEHUS, anbda,
0eTa- U raMMa-U3ITy4YeHHUs, U30TOIbI, SJepPHAs SHEPTreTHKA;

paznuyath sIBJI€HHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEHHOE
NIBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEWHOE JABUKEHHE, CBOOOIHOE TMaJIeHUE
T€JI, PABHOMEPHOE JIB>KEHHE 110 OKPYKHOCTH, B3aUMOJIECHCTBUE TEN, PEAKTUBHOE
IBUKEHHE, KojeOaTelbHOE JBMXKEHHE (3aTyXawllue U  BBIHYXKICHHbBIC
Kosie0aHus1), pe30HAHC, BOJIHOBOE JIBIKEHUE, OTPAXKEHUE 3BYKA, IPSIMOJIMHEHHOE
pacrpoCTpaHeHUe, OTPaXEHUE M MPEIOMIIEHUE CBETa, IIOJIHOE BHYTPEHHEE
OTpakKeHHE CBETa, pa3joKeHue Oeloro cBeTa B CHEKTP U  CJIOXKEHUE
CHEKTPAJIbHBIX I[BETOB, IUCIEPCUSl CBETA, €CTECTBEHHAas pPaJUOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEMYATOro CHEKTpa U3JIy4eHHUs]) IO OINHCAHUI0 HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIbBITOB, AEMOHCTPUPYIOLIUX JaHHOE
(dusnueckoe sBICHUE;

pacrno3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKUX SIBJICHHUN B OKPYKaIOIIEM
mupe (B TOM uuciie (U3MUYECKHUe SBJICHUS B TMPUPOJE: NPUIUBBI M OTJIMBBI,
nBkeHue 1uiaHeT COJIHEUHOM CHCTEMbl, PEaKTUBHOE JBUXKEHUE HKUBBIX
OPraHu3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH, 3EMJIETPSACEHUE, CEHCMHUYECKUE
BOJIHBI, I[yHaMH, 3XO, LBETa TeJ, ONTHYECKUE SBJIEHUS B MPUPOJE,
OMOJIOTHYECKOE JEHCTBUE BUAMMOIO, YIbTPapUOIETOBOTO U PEHTTEHOBCKOTO
U3IyYeHUN, €CTECTBEHHBIH paJAMOAaKTUBHBIA (OH, KOCMHUYECKHE IyuH,
PaIMOaKTUBHOE U3JIyYEHHUE NMPUPOIHBIX MUHEPAIOB, JEUCTBUE PAINOAKTUBHBIX
M3JIy4YeHUN Ha OpraHu3M YeJIOBEKa), MPU STOM MEPEBOAUTH MPAKTUUYECKYIO



3a/1auy B yueOHYIO, BBICIATH CYIECTBEHHbIE CBOMCTBA (TPU3HAKHU) (PU3MUECKUX
SIBJICHUI;

ONMCHIBATh W3yYEHHBIC CBOWCTBA TeN W (PU3MUYECKUE SBIICHUS, HCIOIB3YS
¢usnyeckre BETUYMHBI (CpemHsss W MTHOBEHHAass CKOPOCTh Tella Wpu
HEPaBHOMEPHOM JIBIDKEHHH, YCKOPEHHUE, IepeMEeIeHNe, TyTh, yTI0Bas CKOPOCTh,
CHJIa TPEHUS, CUJIa YIIPYTOCTH, CHIIA TSHKECTH, YCKOPEHUE CBOOOTHOTO TTaICHHS,
BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHJIBI, MEXaHW4YecKas paboTa M MOIIHOCTB,
MOTEHIIMANbHAS JHEepPrHsi Tena, TIOAHATOTO HaJ TIOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAbHAS SHEPTHUs CXKATOW MPY)KUHBI, KHHETUYECKass SHEPTHs, ITOJHAs
MeXaHW4ecKast SHEPTHs, TIEPUO]] ¥ YaCTOTa KOJIeOaH!H, [UTMHA BOJTHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUSI CPEIbl), TIPU
OTMCAaHUH TPABUIHHO TPAKTOBATH PUIUIECCKUN CMBICI MCIIONB3YEMbIX BETHUYHUH,
0003HAYEeHUs] M €IUHULBI (U3NYECKUX BEIUYMH, HAXOIUTh (HOPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMHU BEJIMYMHAMU,
CTPOHTH IpaMKK N3YYCHHBIX 3aBUCUIMOCTEH (PU3MUECKUX BEITMYUNH;
XapaKTepHU30BaTh CBOIMCTBA Tel, (PU3MUYECKUE SIBICHUS W MPOIECCHI, HCIOIB3YS
3aKOH COXPAaHEHUS OJHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHHS, TPHHIIMII
CYTIEPIIO3UITUN CWJI, TIPUHIIUI OTHOCHTENbHOCTH [ anwmiesi, 3akoHbl HbroTOHA,
3aKOH COXPaHEHUs NMITYJIbCa, 3aKOHBI OTPA)KEHUS U MPEIIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHMsI 3apsAA0BOI0 U MAaCCOBOT'O YUCEN MPH SACPHBIX pPEeaKIUIX, IPU 3TOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alHUCHIBATH €T0 MATEMATHYECKOE
BBIpA)KEHUE;

OOBSICHATH (U3UYECKUE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallu TPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISBIATH MPUYMHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOpoit
Ha 2-3 U3yYEHHBIX CBOWMCTBA (U3UUYECKUX SIBICHUH, (QU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a1ayi (OMHMparoluecs Ha cUcTeMy M3 2—3 ypaBHEHHIA),
UCTIONIB3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIONIME (PU3NYECKUE BEIMUMHBI: Ha
OCHOBE aHalu3a YCJIOBUS 3aJlaydl 3alUCBhIBAaTh KPATKOE YCJIOBHE, BBISBISTH
HEJIOCTAIONIUE WU W30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIHI,
HEOOXOUMBIE IS pEIIeHHS], POBOJAUTH PACUEThI U OIEHUBATH PEATUCTUIHOCTH
MOJTy4YE€HHOTO 3HaYeHUs (U3NUECKON BETUUHMHBI;

pacrno3HaBaTh MPOOIEMBI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIU (PU3UIECKUX
METOJIOB, HCIOJb3ysl OIMCAaHWE WCCIIECOBAHUS, BBIJICIATh MPOBEpsIEMOe
OpEINoNIOKEeHNEe,  OICHMBATh  MPaBWIBHOCTh  TOpSAKa  TPOBEIEHUS
UCCJICIOBAHUS, JIENIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUN U
OTIBITOB;

POBOJNTH OMBITHl MO HAOMIOJIEHUIO (DU3MUECKHUX SIBICHUN WK (PU3HUECKHUX
CBOWMCTB TeJ (M3y4eHHe BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPTHUH,
3aBHCHMOCTb IEpHOJa KoJeOaHuN NpPYy>KMHHOTO MAasTHHKAa OT MAacChl rpy3a U
KECTKOCTH TPYKUHBI U HE3ABUCUMOCTH OT aMIUTUTYJBI MaJbIX KOJEOAHHIA,



MPSIMOJIMHENHOE pacIpOCTPAaHEHHE CBETA, Pa3lokKeHHe OelIoro CBeTa B CIIEKTP,
M3Y4YEHHE CBOMICTB M300paK€HUS B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHUs
npeaMeTa B coOuparoliei JiMH3e, HaOMI0JCHUE CIUIONIHBIX M JIMHEWYaThIX
CHEKTPOB M3IyUEHUs): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO
Habopa 00OpyIOBaHMS, OIUCHIBATH XOJ ONBITA W €ro pe3yJbTaThl,
(hopmMyIHUpOBATH BHIBOJIBI;

MPOBOJUTH ITPU HEOOXOTUMOCTH CEPUI0 PSIMbBIX U3MEPEHUH, OTIPEEIISsl CpeIHEE
3HaYeHUE U3MePAEMOil BeHUUHBI ((POKYCHOE pacCTOSIHHE COOMparoeil JTUH3BI),
000CHOBBIBATh BBIOOP crioco0a u3MepeHus (M3MEpPUTEILHOTO MPUoopa);
MPOBOJUTh  MCCIEAOBAHME  3aBUCHUMOCTEH  (PU3WYECKUX  BEIUYMH  C
HCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUU (3aBUCUMOCTb IMYTH OT BPEMEHH MpU
PaBHOYCKOPEHHOM JIBIDKCHUH 0O€3 HayaJlbHOW CKOPOCTH, Mepuoaa KoJjaeOaHui
MaTEeMaTUYEeCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YIJla OTPaKCHUS
CBETa OT yrja NaJeHUs U yria NpejJoMJIEHUs OT yrila MajeHus): IUIaHUPOBaTh
UCCIIeIOBaHUE, CAMOCTOSTEIHLHO COOMPATh YCTAaHOBKY, (DUKCHUPOBATH PE3yIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUZAE TaOIUIl U IpaduKoB,
JIeN1aTh BHIBOJBI IO PE3YJIbTaTaM UCCIIEI0BAHUS;

IPOBOAUTH KOCBEHHBIE M3MEpEeHUsl (PU3NUECKUX BEIMYUH (CpeAHsisl CKOPOCTh U
YCKOpEHUE TeNla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, JKECTKOCTh NPYXKHUHBL, KOA(P(UIMEHT TpeHHs  CKOJIbKEHUS,
MexXaHuuyeckasg paboTa W MOIIHOCTh, YacToTa M MEpHoJ KoyieOaHUM
MaTEMaTHYE€CKOr0 U MPYKMHHOTO MasTHHUKOB, ONTHYECKas cuja coduparouieit
JUH3bI,  PAAMOAKTUBHBIA  (OH): IUJIAHUPOBATH  HM3MEPEHHs, COOMpaTh
OKCIIEPUMEHTAIIBHYIO  YCTAaHOBKY U BBINOJHATH  W3MEpPEHUs,  Cleays
NPEUI0KEHHOM UHCTPYKIIUH, BEIYUCIISTh 3HAUCHHUE BEIMYUHBI U aHATTU3UPOBATh
MOJTyYEHHBIE Pe3yIbTaThl C YUYETOM 3a/IaHHOM MOTPEUTHOCTH U3MEPEHUN;
coOnrofaTh MpaBWia TEXHUKH O€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pasznuyaTh  OCHOBHBIE MPHU3HAKM  H3YYEHHBIX  (U3MUECKHX  MOJEIeH:
MaTepuaibHas TOYKa, a0COTIOTHO TBEPAOE TEJIO0, TOUSUHBI HICTOYHUK CBETA, JIy,
TOHKAsl JIMH3a, TUIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO sI/Ipa;
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HU3YUYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOW Ha WX OMHUCAHUA (B TOM YHWCIE: CHUIAOMETp, NAaTYUKU
MOJIOKEHHUS, PACCTOSHUS U YCKOPEHHUS, pakeTa, 3XOJOT, OYKH, IMEepPUCKOII,
¢doToanmapaT, ONTHUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETpP, Kamepa
Bunbcona), wucronb3ys 3HaHUS O CBOWCTBaX (HU3WMYECKUX SBJICHUNA U
HE0O0X0MMBbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMaTHUYHbIE PHUCYHKHM H3YUYEHHBIX TEXHUYECKHUX
YCTPOWCTB, HU3MEPHUTENBHBIX MPHOOPOB M TEXHOJOTMUECKUX MPOIECCOB INPHU
peleHun y4eOHO-IPaKTUYECKUX 3a7ay, ONTHYECKUE CXEMBl JJISl TMOCTPOCHHUS
n300pakeHuH B INIOCKOM 3€pKajie U COOMpAIOLIei TuH3E;



MPUBOJUTH MPUMEPHI (HAXOAUTh HH(OpPMAIMIO O MPUMEPAX) MPAKTHUYECKOTO
WCIOJIb30BaHMs (PU3NUECKUX 3HAHUN B MOBCEIHEBHOM KU3HU JJIs1 0OeCneYeHH s
0€30MMacHOCTH NIPHU OOpaIEHUHU ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHMs 370pOBbS U COOIIOACHHS HOPM HKOJIOTMYECKOIO MOBEACHHS B
OKpY>Karolleil cpeae;

OCYUIECTBIJISITh MOUCK MHpOpManuu (U3NYECKOro cojaepkaHus B MutepHere,
CaMOCTOATENBHO (POPMYIIHPYsI TOUCKOBBIH 3aMpOC, HAXOUTH ITyTH OIPENEICHUS
JOCTOBEPHOCTU TMOJYYEHHOH HMH(OpMAIMM HAa OCHOBE HMEIOIIMXCSA 3HAHUM U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh IMPHU BBIMIOJIHEHUH YYEOHBIX 3aJaHUNl Hay4YHO-TIOMYJISIPHYIO
JaUTepaTypy (GU3MUECKOro CoAepkKaHUs, CIPaBOYHbIE MaTEPHAIIbI, PECYPCHI CETH
WuTepner, Bnagerb npuéMaMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(popMauK U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/1aBaThb COOCTBEHHBIE IHCHMEHHBIE U YCTHbIE COOOLIEHUS Ha OCHOBE
UH(GOpPMaLIUY U3 HECKOIBKUX UCTOYHUKOB (PU3UYECKOTO COJIEpKaHus, My OIMYHO
NPEJICTABIATh PE3ybTaThl MPOSKTHOW WIIM MCCIEI0BATEIBCKOM JesTEIbHOCTH,
Opu 3TOM TPaMOTHO HCIMONb30BAaTh HW3YYCHHBIM MMOHATUHHBIA ammapat
U3y4aeMoro paszena (U3MKM M CONPOBOXKIATH BHICTYIJICHUE MpE3CHTalUen ¢
y4€TOM 0COOCHHOCTEN ayTUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 dusnyeckre BEIUTINHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBieHus: TBEPIAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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