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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke st 7-9 KIaccoB COCTaBJIEHA HAa OCHOBE MOJIOKEHUN
u TpeOOBaHMU K pe3yibTaTaM OCBOCHHMsS Ha 0a30BOM YypOBHE OCHOBHOM
oOpazoBarenbHON mporpammsl, mpenctaBieHHbIx B @I'OC OO0, a Takke ¢
y4€TroM paboueit nmporpaMMbl Bocniutanusg U KoHuenuuu npenojaBanus yueOHOTO
npeaMera «PusuKay.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMXCS W OPTraHU3aLMI0 H3YYESHHS
(GU3NKKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4yuThIBaIOTCSA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANIPEAMETHBIM pe3yJibTaTaM 00yuYeHHs], a TAKKE
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeerieHre yueOHOro Marepuania
1o rogaMm o0ydeHus (IO Kjaccam), MpeiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTb
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEAMETHOIO COACPKAHUSA U
y4€Te BO3pACTHBIX 0COOCHHOCTEN 00YyYarOITNXCS.

[Iporpamma 1o ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOM
MOMOIIH YYUTENIO B CO3/IaHUU paboueil mMporpaMMBbl 10 y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUHBIX Y4eOHBIX
NPEeIMETOB, TOCKOJIbKY (PU3MYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3ydyaeMbIX XUMHEH, Ouosiorued, acrpoHomued u GU3NIECKON
reorpa¢uei, BHOCHUT BKJIAJ B €CTECTBEHHOHAyYHYI0 KapTUHY  MHpa,
nperocTaBiseT HauOoyiee sCHble OOpas3lbl NPUMEHEHUs HAyyHOro MeEToja
MO3HAHUs, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUYECKOro O0pa30BaHUS B CTPYKType OOIIETro
oOpa3oBaHUS COCTOUT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00ydarouuxcs.

N3yuenue @usukun Ha 0a30BOM YpOBHE MpEIIoJiaraeT OBJaJCHHE
CIEIYIOIUMU KOMIETEHTHOCTSMH, XapaKTepU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSTH SBJICHUS;

e OILICHUBATh ¥ MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHNS;

e MHTEPNPETUPOBATh  JaHHbIE M  HUCIOJb30BaTh  HAay4HbIE
J0Ka3aTeIbCTBA IS OJYyYEHHUS BBIBOJOB.

Henmn wusyueHus (PU3NKK HAa YpPOBHE OCHOBHOIO OOINEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojnaBanus ydeOHOro mnpenmera «®Dusnka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepauuu, peagu3yroMUx
OCHOBHBIE  0011€00pa3oBaTeNbHBIE MPOTPaMMbl, YTBEPKACHHON pelIeHHEM



Komnerun MunucrtepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

eau ndyyenus Gusnku:

e TPUOOpETCHHE WHTEpeca M CTPEMJICHHS OOYYaroIMXcs K HAYYHOMY
M3YYEHUIO TPHUPOJIbI, PA3BUTHE WX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOC MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (¢dopMHpOBAHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMHpOBaHHE TIPEACTABICHUA O POJIM (U3MKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

e pa3BUTHE  TMPEACTAaBICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npodecCHOHANBbHOMN A TENbHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JaJbHEeHIIIeMy 00yYCHHIO B ’TOM HAIPaBJICHUU.

JlocTmkeHre 3TUX Teled mporpamMMmbl 10 (GU3WKE Ha YPOBHE OCHOBHOTO

oOrmero o0pazoBaHusi 00ECTICYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

e TNpPUOOpETeHHE 3HAHUW O JHUCKPETHOM CTPOCHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

e TPUOOPETCHHE YMEHUU OIMMUCHIBATH U OOBSICHATH (PU3UUYECKHUE SBIICHUS C
MCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHU;

* OCBOCHME METOAOB pEUICHHUs IMPOCTEUIINX pPacuE€THBIX 3a1a4 ¢
WCITOJIb30BAaHUEM (U3MYECKUX MOJCIICH, TBOPUYECKHMX U TIPAKTHKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHI HAOIIOJATh MPUPOJHBIC SIBICHUS U BBIMOJIHATH OIBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
HCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ MHMOPMAIEH (PU3NUECKOTO COACpPIKAHUSA,
BKJIIOYast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO €O cepaMu IpoPeCcCUOHATBLHON AESITEIbHOCTH, CBI3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIeNI0), B §
Kjacce — 68 vacoB (2 4aca B Hezelno), B 9 kinacce — 102 yaca (3 yaca B Hefeno).



[Ipennaraemsiii B mporpaMMe Mo (U3MKE MepedeHb JabopaTOpHBIX padoT H
OIIBITOB HOCUT PEKOMEH IATEIIbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIAMBUIYAJIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIIEPUMEHTATBHBIX 3aJIaHUN, MPEAIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1o (hu3uKe.



COILEPKXAHHUE YYEBHOI'O IPEIMETA
7 KIIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUM OKPYKAOUIEr0 MUPA.

®usuka — Hayka o mnpupone. fBneHus npuponsl. PU3NUECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mmepenue Qusnyeckux BenuyuH. Dusznyeckue
npuoopsl. [lorpemHocts u3mepenuil. MexayHapoaHasi CUCTEMA €AMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOLY.
EctecTBeHHOHayuyHBI METOJ MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBU)KEHUE TUIIOTE3, HIKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, OObICHEHHE
HaOmoaaemMoro siBieHus. Onucanue GU3NUeCKUX SABJICHUN ¢ TOMOILBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHW4yecKue, TEIUIOBBbIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIE

SIBJICHUSL.
2. Dusnueckue MpuOOPHl U MpoLEaypa MPSIMbIX U3MEPEHUN aHATOTOBBIM U
(G POBBIM PUOOPOM.

Jlabopamopnuie padbomot u onvimet.

1. OmpeneneHue UEHbI IeJIECHUS MIKaIbl U3MEPUTENHLHOTO TTprbOpa.
N3mepenue paccTosiHUN.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETA.
Onpenenenue pa3MepoB MaJbIX TEIl.
N3mepenue temieparypbl IPpU NOMOLIM >KUAKOCTHOIO TEPMOMETpa H
JaTYMKA TEMIEPATYPHI.
6. lIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEeHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OoJiblle BhICOTa
IycKa.

Paspeu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHMH BelleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJdbl, HX pa3mepbl. OmnbIThI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkenre dactul] BemectBa. CBS3b CKOPOCTH JIBHDKEHUS 4YacCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, XKUIAKOCTEH U TBEPHBIX
(kpucTaITU4YecKuX) Tell. B3auMocBsi3b MeXay CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcOoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabGmogenune OpoyHOBCKOTO JIBUKEHHUS.
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2. HaGmonenue muddysum.
3. HaGmionenue ~ siBneHui,  OOBSACHSAIOMIUXCA  NPUTSHKEHUEM WA
OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimoi.

1. OueHka JuaMeTrpa aromMa METOAOM pSAA0B (C  HCMHOJIb30BaHUEM

dboTorpaduir).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOI'O PACHIUPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

Pa3nea 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.

SBrneHue uHepUMU. 3aKOH HUHEpIUU. B3auMojelcTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTH Tena.
[TnoTHOCTH BemiecTBa. CBSI3b TUIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IWHHUIIC
00BEMa BeIECTBA.

Cuiia Kak XapakTepucTuKa B3aumojeicTBus Ten. Cuila yopyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJja
TskecTd. CHlla TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIIEHHBIX IT0 OJHOM mpsiMoi. PaBHOnelcTByromas cuin. Cuna TpeHMs.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

HaOmronenre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenre ckopocTu NMPSIMOJIUHENHOTO ABUKEHHUS.

HabGmronenue siBjeHUST MHEPIIUH.

Hab6nronenune n3MeHeHust CKOpoCTH MpU B3aUMOJCHCTBUU TEll.

CpaBHeHHE MacC MO B3aUMOJICUCTBUIO TEI.

CrnoxeHue cuil, HalTPaBJICHHBIX MO OJTHOM MPSMOM.

JIa6opamopnbte pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHHUS (IIApUKa B KUIKOCTH,
MOJIEJIU AJEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeaHE CKOPOCTH CKOJNBXKEHHS OpycKa WM IMIapuKa 10
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JEMOHCTPHUPYIOIIKME 3aBUCUMOCTBH pacTsbKeHUs (Iedopmainun)
MPY>KUHBI OT MPUI0KEHHOUN CUIIBL.
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5. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
Beca Teja U XapaKkTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.
Paszneu 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTE U ra3os.



Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUEHUS AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHS Tra3za OT 00béma, Temmeparypsl. l[lepemaua naBiieHus
TBEPABIMU TEJNaMHU, XUAKOCTAMH M razamu. 3akoH Ilackans. IIneBmatuueckue
MalllMHbl. 3aBUCUMOCTb JAaBIEHUS XUJIKOCTH OT TiyOuHbl. ['MapocTaTuyeckuil
napagokc. Coobmaromuecs: cocyapl. [ mapaBauyeckue MexaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CyiecTBOBaHUS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO IABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 1151 u3MepeHus: aTMOChHEpPHOTO JTaBIICHUS.

JlelicTBrE )KUAKOCTU U Tra3a Ha MOrpyKEHHOE B HUX TeJ0. BelTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.

A L A

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTypHl.

ITepenava naBaeHUS KUJIKOCTHIO U Ta30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTh
TeJa ¥ IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
YcioBue UIaBaHus TEJI: IUIABAHWE WIIA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIICHHUS INIOTHOCTEN TeJIa U 5KUIKOCTH.

Jlabopamopnuie padbomut u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYyKEHHOU B
KUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAIKMBAKOIIEH CWIBL, JCWCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT Macchl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKWUBAIOIIEH CHIIBI,
JNEUCTBYIOIIIE Ha TEI0 B KUJIKOCTH, OT O00bEMa TMOrpyKEHHOW B
KUJKOCTb YaCTH TEJIA U OT TUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIA  KOHCTPYMPOBAaHUE JIOAKH U
OIpeJeNeHue €€ rpy30M0AbEMHOCTH.

Paspgen S. PaGora u MOIIHOCTh. JDHEpPrusi.

Mexanundeckast padota. MOLIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpumeHeHue mpaBwiia paBHOBECHs pblyara K OJIOKY.



«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUUAIbHASL DHEPTHS.
IIpeBpaienre 0THOTO BH/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnule padbomot u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Teja

10 TOPU3OHTAIILHOW MOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM paBHOBECUS pblyara.

3. Hsmepenue KIIJ] HaKI1OHHOM TIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUSI MEXAHUYECKON SHEPTHUH.

8 KUIACC

Pa3znen 6. TeruioBble siBJICHHS.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHXKEHUS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHUs BHYTpPEHHEH DSHEpruu:
Teronepeaaya 151 COBEPIIICHUE paboTHI. Bunp TEIIoNEepeaavu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonudectBo TemioTsl. YenbHas TEIUIOEMKOCTH BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHME TemioBoro Oamanca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YAENbHAs TEIMJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konjaeHcauusa. Mcnapenue. Kunenue. YjaenpHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMochepHOTo
JABJICHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeNIbHAs TEMJI0Ta CTOPaHUsL.

[Tpuniuner pabotel TerioBbix naBurateneit KIIJ TtemmoBoro aBuratesns.
TennoBeie ABUTATENH U 3aLUTa OKPYKAIOILIEH CPEJIbI.

3aKOH COXpPAHEHHUS U MPEBPAIICHUS SHEPTUH B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabGmrogenune OpoyHOBCKOTO JIBHKECHHUS.

Hab6monenne nuddysun.
HaOnronenue siBneHnit cMaurBaHUs M KaMWIISIPHBIX SIBJICHUH.
HabGnronenue TemioBoro pacummpeHus Tel.

A I

WN3menenue naBieHus Ta3a IpH U3MEHEHUHM O0bEMa M HArpeBaHUU WITU
OXJIAJKICHUU.

o

IIpaBuita n3MepeHus TeMIIEpaTypsbl.
7. Bunel Tenonepenayu.



8. OxJaXXJIeHHE MMPU COBEPIICHUU PAOOTHI.

9. HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TEIJIOEMKOCTEN Pa3IUYHBIX BEILIECTB.

11. HabGnronenue kuneHusl.

12. HaGnrofieHre moCcTOsSTHCTBA TeMITepaTyphl NP TJIaBICHUH.

13. MoJieny TEIIOBBIX JBUTaTEJIEH.

Jlabopamopnuie padbomut u onvimut.

1. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CUII MOJIEKYJISIPHOTO MPUTKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAILIOB MIOBAPEHHOW COJIM WJIM caxapa.

3. OnbIThl N0 HAONIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue 1aBICHHs BO3AyXa B OaJJIOHE IIPULA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCThH JIaBICHUS BO3JyXa OT €ro
00BbEMa M HATPEBAHMS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumores3sl JMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HabGmiomenue w3MeHeHUsT BHYTPEHHEH DSHEPIMHM Tella B Pe3yJbTare
TeIJIonepeaui U paboThl BHEITHUX CHJI.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHA MPU CMENIMBAHUM XOJOJHOW U

ropsiue BOJBI.

9. OmpenenieHHe  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJOM  Mpu

TEIJI000MEHE C HArPEThIM METAITTUYECKUM LUITUHAPOM.

10. OnpeneneHne yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCrapeHust.

12. OnpenieeHre OTHOCUTEIBbHON BIIa)KHOCTU BO3AYXa.

13. OnpeneneHue yaeabHON TEMIOTHI IJIABJICHHUS JIbJA.

Paznen 7. DiekTpuyeckne ¥ MATHUTHBIE SIBJICHUS.

OnekTpu3anus Ten. /[[Ba poaa aneKTpUYecKuX 3apsaoB. B3ammoneinicTBue
3apspKEHHBIX  Tenl. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3apPSA0B U PACCTOSHUSA MEXKIY TEIAMH).

Onektpuueckoe mnoine. Hanpsok€HHOCTR anekTpudeckoro mnoss. IIpuHuun
CYyHEPHO3ULIUH IEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3aps/ioB. DIEMEHTAPHBINA AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HMCcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUYECKOro TOKa (TeIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJIKOCTSX U raszax.



Onektpuueckas uenb. Cuna  Toka.  DIEKTPUYECKOE  HaNpsKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
s yyactka nenu. [locienoBaTenbHOE W MAapajUIeNIbHOE — COEIUHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoymns—Jlenna.
DIeKTpUUECKUe 1SN U MOTPEOUTENN AIEKTPUUIECKOM dHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTostHHBIE  MarHUTHL.  B3aumMojeWcTBHE  NMOCTOSHHBIX ~ MAarHWTOB.
MaruuTtHOe 110JIe. MarautHoe nosie 3eMJIM M €ro 3HauYeHHEe I KU3HM Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpuueckoro Toka. I[IpumeHeHue
3JIEKTPOMArHMWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENbL MOCTOSSHHOTO TOKa. lCMONb30BaHUE JJEKTPOJBUTATENEH B
TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHUe dIEKTpOMarHuTHON MHAYyKIuU. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. CrniocoOb1 MOy YEHHUS ANEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DJIeKTpHU3alus Tel.
JIBa pojia SNEKTPUUYECKUX 3aps0B U B3AUMOJEHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO M AENUCTBUE JIIEKTPOCKOIIA.
DJIeKTpocTaTU4ecKass HHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
ITpOBOIHUKH U AUAJIEKTPUKH.
MoenrpoBaHue CUIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.
HMcTouHnKH TTIOCTOSHHOT'O TOKA.
JIeCTBUA 3JIEKTPUYECKOrO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BbIH pa3psa.
. I3MepeHune Cuitbl TOKa aMIiepMeTpOoM.
. I3mepeHnune 2JIeKTpUUeCKOro HapsKEHUsT BOJTBTMETPOM.
. Peocrar 1 marasuH cOIpOTHUBIICHUN.
. BzaumoaencTBrue noCTOSIHHBIX MAarHUTOB.
. MonenupoBaHnre HEBO3MOKHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
. MoaenupoBaHWe€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTHO€ noJie ToKa. DIEKTPOMATHUT.
. JIeicTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
. DJEKTPOABUTATEb MOCTOSTHHOTO TOKA.
. UccnenoBanue aBiIeHUS 3IEKTPOMArHUTHOW UHAYKIIVH.
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23. OnbiThl Papajes.
24, 3aBUCUMOCTh HAINpaBJICHUST HWHIYKIMOHHOTO TOKa OT YCIJIOBUH €To

BO3HHUKHOBCHUS.

25. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnule padbomot u onvimel.

1.

o v AW

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITel 1O HAONIOJEHUIO DJJIEKTPU3alUU Tel WHAYKIUEHW u 1mpu
CONPUKOCHOBEHUH.

HccnenoBanne NEUCTBUSA DIEKTPUYECKOTO TMOJs HAa NPOBOJAHUKHA U
TUBJIEKTPUKHU.

C6opka u npoBepka padoThl JEKTPUUECKOH LIETIH TOCTOSHHOTO TOKA.
W3mepeHne u peryJImpoBaHue CUIIbI TOKA.

N3mepenne n peryJnpoBaHne HAIPSKEHUS.

HccenenoBanne 3aBUCUMOCTH CHIIBI TOKA, MAYILETO 4Y€pe3 pPE3UCTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHMS HA PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBIIEHUS IPOBOJHMKA OT €r0 JUIMHBI, IUIOMIAAU ITOIEPEYHOTO
CEYEHMs U MaTeprala.

IIpoBepka mnpaBwia CIOXKEHUS HANPSHDKEHUM MPU  IOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia s CHJIbI TOKA IPU IMAPAUIENBHOM COEIWHEHUH
PE3UCTOPOB.

Omnpenenenne paboThI ANEKTPUUECKOTr0 TOKA, UYILIETO YePE3 PE3UCTOP.
Onpenenesne MOIIHOCTU  AJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWIIBI TOKA, WIYILIETO Y€pe3 JIAMIOYKY, OT
HaIIpsDKEHUS Ha HE.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBHS TOCTOSIHHBIX MarHUTOB.
W3yvyeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MPHU UX 00BEAMHEHUN
Y Pa3ACIICHUN.

HccnenoBanue AeCTBUSA DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY .
OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJEHCTBUS
KaTylIKH C TOKOM W MarHuta OT CHWJIbl TOKa W HaIlpaBJI€HUS TOKa B
KaTyLIKe.

N3yuyenue AeicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBaHue u uzydeHue paboThl AIEKTPOJBUTATEIS.

N3mepenue KIIJ] anmekTpoaBUrateibHONM yCTaHOBKH.



21. OnBITEL  TIO HCCIICAOBAaHNIO ABJICHUA BHCKTpOMaFHHTHOfI HMHAYKIOHH:
HCCIICA0OBAHHUC W3MEHECHUN 3HAYE€HMS U HaIlpaBJICHUA HWHAYKIOHUOHHOI'O
TOKaA.

Pasznen 8. CBeToBble ABJICHUS.

Hctounuk cBera. [IpsimonuneitHoe pacnipocTpaneHue cBera. OTpaxeHue cBera.
3akoH oTpaxeHus. OOpa3oBaHNE TEHH U MOJIyTEHU. 3aKOH mpenomiieHus. [lnockoe
3epkaio. [lonHoe BHyTpeHHee oTpakeHue. JInn3bpl. OnTHYeckas Cuja JIUH3bI.
®oroanmnapat. ['ma3 u 3penue. Ouku. Jlyna. Pa3znoxxenue 6enoro cBera B CIEKTP.

CrnoxxeHue CIICKTpPAJIbHBIX IIBETOB. L[BCT TCII.

Jlabopamopnuie pabomosl u onvimol

—

BornyTtoe 3epkano. [Ipumenenrne BOrHyTOro 3epkasia.

N

Bonokonnas ontuka. ®@opmyia ToHkoU auH3bL.«Habmo1eHne TeH! 1 IOy TEHU
3. «llomyuyeHnue u uccienoBaHue U300paXKEHUS B TNIOCKOM 3epKaliey

4. «Habmronenne npsSMOIMHEHHOTO PacTIPOCTPAHEHUSI CBETAY.

5. «UM3yueHus sIBICHUS OTPAXKEHUSI CBETAY.

6. «M3yueHue SBICHUS MIPEITOMIICHUS CBETa»

7. «H3ydeHue n3o0paxeHus, 1aBaeMoe JTNH30M».

9 KUIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe aBMXeHHEe. MarepuanpHas Touka. Cucrema OTCYéETa.
OTHOCHUTENIBHOCTP MEXAaHHYECKOIo JABWXKEHHUSA. PaBHOMEpHOE MNpSAMOIMHENHOE
nBrkeHue. HepaBHomepHOe NpsMosMHEHOe ABHKeHue. CpelHsss U MTHOBEHHAs
CKOPOCTB TeJa PU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHEitHOe nBrkeHHe. CBoOOAHOE
nagenue. OnsITel ['anunes.

PaBHOMEpHOE ABMKEHHE O OKpYyXHOCTH. llepuon m wyactora oOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.



ITepseiit 3akoH HeroTrona. Bropou 3axkoH Herorona. Tperuii 3akoH HprotoHa.
[IpyHLIMT CyTIepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUla
TPEHUS TIOKOS, IPYTrue BUIbI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOJIHOTO
nafgeHud. Jpmxkenue rmianer Bokpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIIEHHON OChIO BpallleHuss. MOMEHT cuibl. LIeHTp TsoKkecTH.

Nmnynbee Tena. M3meHeHne mMmmynbca. UMmynbe cuiibl. 3aKOH COXPAaHEHUS
UMITyJibca. PeakTUBHOE NBUKEHHUE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa CHll TSDKECTH, YNPYrOCTH,
TpeHus. CBs3b dHepruu u padboThl. [loTeHManbHas dHeprus Tea, NOIHATOro0 Haj
NOBEPXHOCTHIO 3eMJu. [loTeHIIManbHas 3HEPTUsl C:KaTOM NpyKuHbl. KuHeTnyeckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHUsS MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MexaHWYECKOTo JABUKEHUS TeJla OTHOCUTEIHHO PA3HBIX TEJ

OTCYETA.

2. CpaBHEHHE NyTe€W M TPACKTOPUM NBWXXEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUSI.

HccnenoBanre Npru3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUSI.

HabGnronenue nBr>XeHMs Tejla O OKPYKHOCTH.

Habmroenne MexaHu4ecKuX sSIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa

«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JIBUKEHUU

OTHOCUTENBHO KaOMHETa PU3UKH.

7. 3aBUCHMMOCTb YCKOPEHHs TeJla OT MAacChl TeJla U ACHCTBYIOIIEH Ha HETO
CUJIBL.

8. HaOmronenue paBeHCTBA CUII PU B3aUMOJICUCTBUM TEII.

9. H3MeHeHue Beca Tela IPU YCKOPEHHOM JIBUKEHUU.

10. [Iepenaua nMmysbca py B3aNMOJIECUCTBUU TEI.

11. [IpeoOpazoBanus SHEPTUH NTPU B3AaUMOJICHCTBUH TETI.

12. CoxpaHEHHE UMITYJIbCA ITPU HEYNIPYTOM B3aUMOJEHCTBUHU.

13. CoxpaHeHHe UMITYJIbca IPHU a0COIFOTHO YIPYTOM B3aUMOJECHCTBUU.

14. HabnroeHne peakTUBHOTO ABUKEHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUU IIPU CBOOOTHOM MaJCHHH.

16. CoXpaHEHHE MEXaHUYECKOW 3HEPTUH NPU JBH>KEHUU TeJa MO IEHCTBUEM
MIPY>KUHBI.
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Jlabopamopnule pabomot u onvimel.

1. KoHcTpyunpoBaHue TpakTa IJisi pa3roHa W JaJbHEWIIEro PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WU TEJICHKKHU.

2. OnpeneneHue cpelHE CKOPOCTU CKOJBXKEHUS Opycka WM JIBHXKCHUS
[IapuKa M0 HAKJIOHHOW IUIOCKOCTH.

3. OnpexneneHue yCKOpPEHHUs Telna NMPU PAaBHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHM IMPU PaBHOYCKOPEHHOM
JBM)KEHUM 0€3 HavyaJIbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBM)KEHHH 0e€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnegoBanue 3aBUCUMOCTH CHJIbI TpPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbKECHHUS.
Onpenenenne KECTKOCTH NPYKUHBI.

9. Ompenenenne pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUU Tela
10 TOPU3OHTAIILHOW MOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIOPYTrOCTH TIpU  TOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOIBUKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydenue 3aKkoHa COXpaHEHUS YHEPTHH.

Pa3zngen 9. Mexannueckune K0J1e0aHUA W BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUIM: TIepro,
4acToTa, aMIUINTya. MareMaTH4eCKUil U NPYKUHHBIA MasTHUKU. [IpeBpamenue
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatouue — koseOaHua.  BoiHyknennole — koneOanus.  Pe3onaHc.
Mexanuuyeckue BoOJIHBL. (CBOWCTBA MEXaHWMYECKMX BOJH. IIpomonbHble W
MONEPEYHbIEe BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacCHpOCTPAHECHUS.
MexaHu4yecKue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHA. OTpakenue 3Byka. MH}pa3Byk u
yIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenne koje0aHMii Tel ION NEWCTBUEM CHWIBI TSHKECTH U CHIIBI
yIOPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U Ha TPy KUHE.
HabGnronenune BoIHYXIEHHBIX KOJI€OaHUI U PE30HAHCA.
PacnpoctpaneHre npooibHBIX U MONEPEYHBIX BOJH (HA MOJENHN).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
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Jlabopamopnule pabomot u onvimel.
1. OmpeneneHrve YacTOThl M TEpHOJA KOJIEOAHUH MaTEMATHYECKOTO
MasiTHUKA.

2. OmnpeneneHue 4acTOThl U NEPUOJIa KOJIEOAHUM MPY>KMHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MepUoOJia KOJIEOaHHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Irpy3sa.

5. IlpoBepka He3aBUCMMOCTH NepuUoAa KojieOaHU# rpy3a, MOJBEHIEHHOTO K
HUTHU, OT MacChl Ipy3a.

6. OnbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHoja  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAcCChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue ycKopeHus: CBOOOIHOTO MaJeHUsI.

Paszges 10. D1eKTpOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJHBL.  CBOICTBa
ANEKTPOMArHUTHBIX BOJH. llIkana »neKTpoMarHuWTHBIX BOJH. lcronbs3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOTHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBoMlCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomut u onvimol.

1. M3yuyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOUIbIO MOOHIIBHOTO

TenedoHa.

Pa3nea 12. KBanToBble IBJICHUS.

OneiTel Pe3epdopna u mnanerapHass Mojenb atoma. Mojenb atoma bopa.
Hcenyckanue u noryomenne ceeta aroMmoM. KBaHThI. JIMHEMYaTsIe CIIEKTPHI.

PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-u3nydeHuss. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3oromnbsl. PannoakTuBHBIE
npeBpamienus. [lepron nmonypacmnana aTOMHBIX SIAEP.

SlnepHple peaknuu. 3aKOHBI COXPaHEHHWs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsi3M aTOMHBIX sAnep. CBs3b Macchbl U 3Heprud. Peakuuum cuHTe3a U
nenenus anep. Ucrounuku sueprun ColiHIa U 3BE3.

SAnepHas oHepreruka. J[eWcTBUS pPAaAUMOAKTUBHBIX W3JIYYCHUN HaA HKUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CHoekTpbl U3IIy4YEHUS U MOTJIOLEHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.



3. CoekTp Boaopoa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3ITYUYEHUH.

6. Perucrparus u3mydeHus MPUPOTHBIX MHHEPAJIOB U MPOAYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HabGnrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. HccnenoBaHue TPEeKOB: M3MEPEHHE HHEPTUU YACTUIBI MO TOPMO3HOMY
nyTH (1o ¢poTtorpadusam).

3. M3mepenue pagnoakTuBHOTO (PoHA.

Pasznen 13. Bcesrennas

Crpoenue u macitadbsl Beenennoi.

I'eonieHTpUUecKkass W TeIMOLUEHTPUYECKAs CUCTEMbl MHpA. 3aKOHBI JBHKECHUS
rianet. CtpoeHue u macitadbl CoNIHEUHOM cucTeMbl. Pa3mepsl T1aHeT.

Cucrema 3emns—IJlyHa. [IpunuBsbl.

Bunumoe nBuxenue miaHer, 38311, Connna, JIynsl. @assl JIyHBL.

IInanera 3emus. JlyHa — ecTrecTBEeHHbIM cmyTHHK 3emiu. [lmaHeTsl 3eMHOU
rpynbl. [[1aHeTbI-TUranThl.

Marnsie Tena ConHEUHOM CUCTEMBI.

ConHeuyHass cucTteMa — KOMIUIEKC TeJ, HMMEIIMNX o0lee MPOUCXO0XKICHUE.
Metonsl actpoduzmueckux uccienoBanuii. Paauoreneckonsl. CrekTpaibHbIN
aHaJu3 HEOECHBIX TeIl.

II ypoBeHb

JIBIDKCHUE KOCMHYECKHUX OOBEKTOB B T0JI€ CHJIBI TATOTCHMS. [lepBbli U TpeTuit
3akoHbl Kerepa.

Hcnonp30BaHue pe3yJbTaTOB KOCMHUYECKUX HCCIEAOBAaHUNA B HAyKe, TEXHUKE,
HApOJIHOM XO3SIUCTBE.

IToBTOPHUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHHO-0000AIOIIMI MOAYJIb IPEIHA3HAUYEH JIJIl CUCTEMATU3ALNH
U 0000meHWs TPEIMETHOTO  COACpKaHWS W OMNbITa  JCSITEIBHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke I oO0ydarouuxcs,
BBIOPABIIIKX 3TOT yUYE€OHBIN MpeaMeT.

[Tpu u3yyeHUH NaHHOTO MOJIYJSl PEATU3YIOTCS M CUCTEMAaTU3UPYIOTCS BUIBI
JesITeNIbHOCTH, HA OCHOBE KOTOPBIX 0o0ecreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PE3yJbTaTOB  0Oy4YeHUs, (popMuUpyeTcs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIEIO0BAHMUS
SBJICHUN TPHUPOAbI W TEXHHUKHU, OBIIAJICHHE YMEHUAMU OOBSICHATH (U3UUYECKUE
SBJICHUS, TPUMEHsSS TOJyYCHHbIE 3HAHUS, penarh 3aJadyd, B TOM YHUCIHE
KaueCTBEHHBIE U DKCIIEPUMEHTAIbHBIE.



[IpuHIMNMANBHO NEATEIBHOCTHBIN XapaKTep JAHHOTO pas3jeiia pPeaau3yeTcs
32 CY€T TOro, YTO OOydYaromuecs BBIMIOJHSIOT 3aJaHusi, B KOTOPBIX WM
IpeuIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHATH
(bu3nUecKe SBICHUS B OKPY’KAIOIIEH MPUPO/IE U TTOBCETHEBHOM JKU3HH;
UCII0JIb30BaTh HAyYHbIE METOJIbI UCCIEAOBaHUS (PU3NUYECKUX SIBJICHUH, B TOM
YyuCIie IS MPOBEPKU TMIOTE3 U MOJYUYECHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HAWOOJIE€ BAXKHBIX JIOCTUKEHUM COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, NPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Nzydenue (pu3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO
Ha JOCTM)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTaTOB.
B pesynbraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
y obOydarorierocss OyayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B
YacTu:
* 1) maTpmoTHYECKOr0 BOCIIUTAHUSA:
e TIPOSIBIICHHE MHTEPECa K MCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHHCKOIL
(bu3znuecKon HayKu;
" 1IEHHOCTHOE OTHOIICHHE K JOCTIKEHHAM POCCHICKHX YUSHBIX-(H3HKOB;
2) rpa:KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA
" TOTOBHOCTH K AKTHBHOMY YYacCTHIO B OOCYKICHHH OOIIECTBEHHO3HAYNMBIXU
ATUYECKHUX MPOOIIEM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM JOCTHKCHUN
bu3uKu;

*  OCO3HaHHE BAXKHOCTU MOPAIbHO-ITUYECKUX IIPUHLHUIIOB B JEATEIBHOCTU
YYE€HOTO;
3) 3cTeTU4€eCKOro BOCIIUTAHMSI:

" BOCIIPHSATHE CTETHYCCKHX KauyecTB (DHM3MUECKOH HAYKM: e rapMOHHYHOIO
IIOCTPOEHMUS], CTPOIrOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:

e 0CO3HaHHE LEHHOCTH (M3MYECKOH HAYKH KaK MOIIHOrO HMHCTPYMEHTA

II03HAHUsSI MHUpPA, OCHOBBI PA3BUTHUs TEXHOJIOTUM, BaXXHEHIIEH COCTaBIAIOLIEH

KYJbTYPHI,

. pa3BUTHE HAY4YHOH JHO003HATEIIPHOCTH, HMHTEpEca K HCCIIEIOBATEIbCKON
JESITEIILHOCTH;

e 5) dopmupoBaHusi  KYJbTYPbI 30pPOBbSI W  3MOLMOHAJBLHOIO
0J1aromoJry4us:

e OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpaza KHU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TMpaBui O€30MacHOTO TOBEICHUS Ha
TPAHCIIOPTE, Ha JOPOTax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOpPYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

e c)OPMUPOBAHHOCTb HABBIKA PedIEKCHH, IPU3HAHHUE CBOETO MPaBa Ha OLIHOKY
Y TAKOTO K€ MpaBa y IPyroro 4eIoBeKa;

e 6) TPYA0BOI0 BOCIIUTAHUSA:

e aKTHBHOE y4acTHE B PCIICHHM NPAKTHYCCKMX 33134 (B PAMKAX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOM U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE H (PU3HUYCCKUX
3HaHUM;

) HMHTEpEeC K MPAKTUYECKOMY U3y4YEeHUIO Mpodeccuil, CBA3aHHbBIX C (U3UKOM;

7) 3KOJIOTU4eCKOr0 BOCIIMTAHUS:

. OpHUEHTaIMs Ha NpUMEHEeHHWE (U3MYECKUX 3HAHUM JUIs pelieHus 3ajad B
o0JlacTh OKpy’Karolel Cpejabl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOXHBIX MTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEbI;

e 0CO3HaHWE TIOOATLHOTrO XapakTepa 3KOJOTHYECKHX MpoOJIeM W MyTel X

peIIeHuS;
8) ajanTanuu K M3MEHSIIOIIUMCH YCJOBHSIM COUMAJBbHOM U NMPHUPOIHOM
cpenbl:

" HOTpeOGHOCTH BO B3AMMOMACIHCTBHM MPH BBINOIHCHHH HCCICIOBAHUI 1
NPOEKTOB (DM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
TPYTHX;

e [OBBIICHHE YPOBHS CBOCH KOMICTEHTHOCTH Yepe3 IMPAKTHUCCKYIO
JESTEIBHOCTB;

~ MOTPeGHOCTH B (POPMHPOBAHUK HOBBIX 3HAHHIL, B TOM 4HCIe QOPMYIHPOBATH
U7IeH, TIOHSATHS, TUTIOTE3bI O GU3HUECKUX 0OBEKTaX W SBJICHUSIX;

OCO3HaHHE Je(PHUIIUTOB COOCTBEHHBIX 3HAHMK M KOMIICTEHTHOCTEH B 00JacTh
bu3uKu;
e IUIAHUPOBAHHUE CBOETO Pa3BUTHS B MPHOOPETEHUH HOBBIX (DM3NUSCKUX 3HAHUMA;

CTPCMJICHUC aHAJIM3HUPOBATL M BBIABJIATL B3AMMOCBA3H IIPUPOIELL, OGIHCCTBa u
3KOHOMMKH, B TOM 4HUCJIC C UCIIOJb30BAHUECM CI)I/I3I/I‘IGCKI/IX 3HaHI/II71;

e  OLCHKA CBOMX JEUCTBUH C YYETOM BIMSAHMS Ha OKpPYXKAIOIIyIO Cpeny,
BO3MOXHBIX TJIOOAIBHBIX ITOCEICTBHIA.

METANPEAMETHBIE PE3YJIbTATDBI

B pesyabTaTe OCBOCHHMSI TpOrpaMMbl IO (U3MKE HA YpPOBHE OCHOBHOTO
oO1iero oopazoBanus y o0yyaroierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YICOHBIE TCHCTBUS,
KOMMYHUKATUBHBICE  YHHMBEpPCAJbHbIE  y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHUBEPCAIbHBIC YUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruyecKkue 1elicTBUA:
e BBIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPHU3HAKH OOBEKTOB
(s1BEHUIN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU HM3YyUYCHUH (HU3UUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOMPATh CIOCOO perieHus: y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

HCIT0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ITUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONbIIOE UCCIEN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

CaMOCTOSITeILHO (hOPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHU 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI NMPU MOUCKE U
orOope WHPOPMAIMK WIM JaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYIO (opMy mpeacTaBiIeHUs
uHDOpMAIIMM W WUIIOCTPUPOBATh peEIIacMble 3aJa4d  HECIOKHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi U 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A€¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJICp’KaHHe
OJ1aro)ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
Juaiora, 0OHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYAIbHOW paboThl MpPU PEIIEHUH KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS
no e€ MOCTIKEHHUIO: pACTpeAeNsiTh pOoJid, OOCYXAAaTh MPOLECCH |
pPE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpABJICHUIO W KOOPJAWHHUPYS CBOM JEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIIUX
ISt pereHust GU3nuecKux 3HaHUM;

OPUEHTHPOBAThCS B  PA3NMYHBIX IMOAXOAaX TMPHUHATHS  PEIICHHUHA
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHWS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATEIBLHO COCTABIISITh AITOPUTM pEellleHUs (GU3NUECKON 3a7auu WIIN
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIiaraéMbie BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS (HEIOCTM)KCHHS)  PE3yJIbTaTOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEIATEILHOCTh (B TOM YHWCJIE B XOJ BBITIOJHEHUS
(U3UYECKOr0  HCCIEIOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIUXCS CUTYyalHii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NIeCcKuX 3a7a4d win
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



HPEIMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl HA 0A30BOM YPOBHE JOKHBI OTPAXKATh

c(hOpPMHPOBAHHOCTh Yy 00YUAIOIIUXCSl YMEHHI:

—HCTOJ30BaTh MOHATUS: (PU3NUECKUE U XUMUYECKUE SIBJICHUS, HAOII0/IeHNE,
AKCIIEPUMEHT, MOJIEITh, THITOTE3a; CIUHUIIBI (PU3HMUECKUX BEIMYUH; aTOM,
MOJIEKYJIa, arperaTHbIE COCTOSIHUSA BellecTBa (TBEPIOE, )KUAKOE, Ta3000pa3HoE);
MEeXaHU4eCcKoe BIKEeHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSAMOJIUHENHOE),
TpaeKTopusl, paBHOJICUCTBYOIAs CHI, ehopmanius (yrpyras, miiacTuiecKkas),

HCBCCOMOCTD, coonaromnecx COCYIbI,

—paznmuuath sBieHus (auddy3us; TETIOBOE ABMKCHUE YaCTHUIT BEIECTBA;
PaBHOMEPHOE JIBUKEHHE; HEPABHOMEPHOE JBMKEHUE; MHEPIMS; B3AUMOICHICTBUE
TEJI; pABHOBECUE TBEPABIX TEJI C 3aKPEIJIEHHON OCBIO BpPALLICHHUS; IIepeaada
JaBJICHUs TBEPABIMH TEJIAMHU, )KHIKOCTSIMH M Ta3aMu; aTMochepHOe TaBICHUE;
IJIaBaHKE TEJT; MPEBPAIICHUS MEXaHUYECKOW SHEPTUU) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE

(bu3HUecKoe SIBICHHUE;

—PpacIio3HaBaTh MPOSBIICHUE U3YYEHHBIX (DH3NYCCKUX SABJICHUH B OKPYIKAIOIIEM
MUpE, B TOM YUCIIe (PU3NYECKUE SBJICHHS B TIPUPOJIC: IPUMEPHI IBIKESHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOM U HE)KUBOU MPUPOJIC; NIEUCTBUE CUIIBI TPEHHUS B
NPUPOJIEC U TEXHUKE; BIUSHUE aTMOC(EpHOTO JaBiICHUS Ha )KMBOU OpPraHu3M;
MJIaBaHUE PHIO; PhIYary B TEJIE YEJIOBEKA; MPU ATOM MEPEBOIUTH MPAKTUICCKYTO
3a/1ayy B Y4EOHYI0, BBIJICISATH CYIIIECTBEHHbIE CBONCTBA/IPU3HAKU (DU3UUIECKUX

SIBIICHUI;

—OIINChIBATb N3YUYCHHBIC CBOMCTBA T€JI U (1)I/IBI/IIIGCKI/I6 SIBJICHUA, UCIIOJIb3YA

(dbu3nYecKre BeTUIUHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BpEeMsl, MMy Th,



CKOPOCTb, CPEIHSA CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEJla, CUja
TpeHusl, AaBieHue (TBEPAOTo Tena, KUAKOCTH, ra3a), BRITAJIKMBAIOLIAs CHIIA,
MeXaHu4eckas padboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CUJIbL, KO PUIIMEHT
IIOJIE3HOTO JIEWCTBHSI MEXAaHU3MOB, KUHETUYECKAsl U MOTEHIMAIbHAS SHEPTUS); IPH
ONMKMCAHUH MPABUIILHO TPAKTOBATh (PU3HUUECKHUI CMBICI UCIIOJIb3YyEMbIX BEIUYHH,
UX 0003HAYEHUS U €IUHUILIBI (PU3UUYECKUX BEIIMYMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIIHUE TAaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYMHAMH, CTPOUTH

Fpa(I)I/IKI/I HN3Y4YCHHBIX 3aBUCUMOCTEH (1)I/IBI/IIIGCKI/IX BCJINYHNH,

—XapaKTepU30BaTh CBOMCTBA TeN, PUHUECKUE SBICHUS U MPOIECCHI, UCIIONIb3YS
MpaBUJIa CI0KEHUs CUJl (BJIOJIb OJTHOM MpsIMON ), 3aKoH ['yka, 3akoH [lackais,
3aKOH ApxuMmeia, MPaBUIIO paBHOBECHs pbryara (0J10Ka), «30J10TO€ MPaBUIIO»
MEXAHUKH, 3aKOH COXPAHECHUSI MEXAaHUYECKON SHEPTUH; TIPU STOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMHUCHIBATH €T0 MATEMATHYECKOE

BBIPAKCHUC,

—OO0BACHATH (PU3UYECKHUE SBJICHHUS, ITPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE U

B KOHTEKCTE CUTYalIMi IPAKTHKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBISABIIITh
NPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYECKHX I11aroB
C onopoi Ha 1—2 U3yueHHBIX CBOWCTBA PU3NYECKUX SIBJICHUMN, (PU3UUECKUX

3dKOHAa UJIN 3aKOHOMCPHOCTH,

—pemiath pacuéTHbIe 3aa4u B 1—2 NeiCTBUS, UCIIONB3YS 3aKOHBI U (POPMYJIHI,
CBS3BIBAIOINE (PU3NUYECKUE BEIMYMHBI: HA OCHOBE AaHAJIN3a YCIOBUS 3a1a4U
3aMKMChIBATH KPATKOE YCIOBHE, MOACTABIATh (PU3UUECKUE BETUUYUHBI B (DOPMYJIBI U
IPOBOJUTH PACUYETHI, HAXOAUThH CIIPABOYHBIE JAHHBIE, HEOOXOIMMBIE JUIsl PEIIECHHUS

3a7ia4, OCHHUBATb PCAJTUCTHIHOCTD HOHY‘ICHHOﬁ q)HBHqCCKOf/’I BCJINYHHBI,

—pacno3HaBaTh NPOOIEMbI, KOTOPHIE MOKHO PEIUIUTh IPU MOMOIIN (PU3UYECKHUX

MCTOJOB; B OITMCAHNH HUCCJICTOBAHUA BBIACIIATH ITPOBCPACMOC IIPECAITIOJIOKCHUC



(rumoresy), pa3inyaTh U HHTEPIPETUPOBATH MOITYUYEHHBIN PE3YIIbTAT, HAXOAUTh

OIITMOKY B XO0AC OIIbITa, ACIATh BBIBOJLI 110 €T'0 PC3yJibTaTaM,;

—TIPOBOJIUTH OTBITHI IO HAOIIOACHUIO (PU3UYECKUX SBJICHUHN WIH (U3UIECKUX
CBOMCTB TeJI: POpMYJIUPOBATH MPOBEPSEMbBIC MPEITOTI0KEHUS, COOUPAThH
YCTaHOBKY M3 MPEII0KEHHOTO 000PY10BaHMUSI, 3aITUCHIBATH XOJI OIbITa U

(bopMyIUpPOBATH BHIBOIBI;

—BBINOJHATH MPSMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MACChI Tela, 00bEMa,
CWJIBl M TEMIIEPATYPHI C UCIIOJIH30BAHUEM aHAJIOTOBBIX U HU(POBBIX TPUOOPOB;
3aIMChIBaTh MOKa3aHMsI IPUOOPOB € yUETOM 3a/laHHOM aOCOIIOTHOM MOTPEIIHOCTH

U3MEpPEHUN;

—IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETUUUHBI OT
JAPYrod ¢ MCHOJIb30BAaHUEM IPSIMBIX U3MEPEHUI (3aBUCUMOCTH ITyTH PABHOMEPHO
JOBUKYLIETOCS TEJIA OT BPEMEHU JABUKEHHUS TEJIA; CUIIBI TPEHUS CKOJIBKEHUS OT
CWJIbI JABJICHUS], KauecTBa 00pabOTKH MOBEPXHOCTEN TE U HE3aBUCUMOCTH CHUJIbI
TPEHHUs OT IUIOIIAJAHA CONIPUKOCHOBEHUS TEII; CUJIBI YIIPYTOCTH OT YUIMHEHUS
NPYXUHBI; BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TENa U OT
IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€JIa, OT INIyOUHBI, Ha
KOTOPYIO IIOTPYKEHO TEJIO; YCIOBUM IIJIaBAHUS TEN, YCIOBUNM PABHOBECUS pblUara
1 OJIOKOB); y4acTBOBAaTh B IUIAHUPOBAHUHU YUEOHOTO UCCIEAOBaHUS, COOUPATh
YCTAHOBKY Y BBIIIOJIHATH U3MEPEHUS, CIEAYSI IPEMIOKEHHOMY IUIaHy,
(UKCUpPOBATh PE3YIbTATHI MOJYYEHHOU 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B
BUJIE TTPEJIOKEHHBIX Ta0IUI U rpaKOB, JIeJaTh BBIBOJIBI IO PE3YJIbTATAM

HCCJIICOOBAaHMUA,

—IIPOBOAUTDb KOCBCHHLIC UBMCPCHUA (1)H3H‘-IGCKI/IX BCIINYHUH (HJ'IOTHOCTI) BCIICCTBA
KHUOAKOCTH U TBépI[OFO TCJa, CHJIa TPCHUSA CKOJIBKCHUA, JaBJICHUC BO31yXa,
BbBITAJIKMBAroIiasa CHjia, I[GﬁCTB}HOHIEI?[ Ha HOFPY)KéHHOG B X KUJKOCTbB TCJIO,

KOC—)(i)(I)I/IIH/ICHT ITOJIE3HOI'O ﬂCﬁCTBHH IMPOCTHIX MCXaHI/I3MOB), ciaeanys



MPEITOKEHHOW MHCTPYKITUU: TIPH BHIMIOTHEHUN U3MEPEHUN coOnpaTh

OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCIIATH 3HAUCHHUC HCKOMOM BCJINYHHEBI,

—CO6JII-O)18.TB IMpaBujia TCXHUKHU 0e30MmacHOCTH IIpH pa60Te C JIa60paTOpHBIM

000pyI0BaHUEM;

—YKa3bIBaTh MPUHUUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOLTUECS COCY/ b, OapOMETp, pblyar,

TTOJIBYDKHBIN 1 HEITOABMIKHBIN 010K, HAKJIOHHAS INIOCKOCTD;

—XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OOPOM HA UX OMUCAHUS (B TOM YHKCIIE: MOJUIUITHUKHU, YCTPOHUCTBO
BOJIOITPOBO/IA, TUAPABIMYECKHUM IIPECC, MAHOMETP, BBICOTOMED, IOPIIHEBOW HACOC,
apeoMETp), UCTIOIB3YsI 3HAHUS O CBOMCTBAX (PU3NUYECKUX SIBJICHUN U HEOOXOIUMbIE

CI)I/IBI/I‘-IGCKI/Ie 3aKOHbI 1 3aKOHOMCPHOCTH,

—TMPUBOJIUTH IPUMEPHI / HAXOUTH HHMOPMAITUIO O MPUMEPaAX MPAKTHIECKOTO

UCIOJIb30BaHUs (PU3UUECKUX 3HAHUHN B TOBCEAHEBHOM KM3HU JJI1 00eCTICUeHHUS
0e30macHOCTH MPU OOpAIICHUH ¢ MPUOOPAMU U TEXHHYECKIUMU YCTPONCTBAMM,

COXpaHEHUS 3/I0POBbs 1 COOTIOACHHS HOPM DKOJOTHYECKOTO TTOBEACHUS B

OKPYXarolIEn Cpeie;

—OCYUIECTBJIATh OTOOP MCTOYHUKOB MHGOpMAaILMK B ceTH MIHTepHeT B
COOTBETCTBHH C 33/IaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUI
U IyTEM CPAaBHEHUS PA3JIMYHBIX UICTOYHUKOB BBIAEIATH HHPOPMALIUIO, KOTOpast

ABJIIETCS IPOTUBOPEYMBOM MIIM MOXKET OBITh HEJOCTOBEPHOI;

—HCNOJB30BATh MPU BBINOJHEHUH YYEOHBIX 3a/IaHU HAYYHO-TTONYJIIPHYIO
JAUTEepaTypy (PU3MUECKOro CoJepKaHus, CIIPaBOUYHbIE MATEPHAJIbI, PECYPCHI CETH
WNuTtepHeT; B1aneTh npuéMaMu KOHCIIEKTUPOBAHMSI TEKCTA, MPEe0Opa3oBaHus

nH(pOpMaIu U3 OHOM 3HAKOBON CHCTEMBI B IPYTYIO;



—Co03/71aBaTh COOCTBEHHBIE KpPAaTKHE ITMCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(POPMAITUN (PU3UUECKOTO COACPIKAHUS, B TOM YHUCIIC
MyOJIMYHO JieiaTh KpaTKue COOOIEHHs O pe3yJibTaTaX MPOEKTOB WIH YU4EOHBIX
WCCIIEIOBAHUM; ITPY 3TOM I'PAMOTHO MCIIOJIb30BaTh N3YYEHHbBIN NOHATHNHBIN

amnmapar Kypca (pU3uKu, COMPOBOXKIATh BRICTYILJICHUE MPE3EHTAIIUEH;

—IIpH BBITIOJIHEHUHU YYEOHBIX ITPOCKTOB U UCCIICIOBAHUMN pacIpeIesiTh
00s13aHHOCTH B TPYIINE€ B COOTBETCTBUH C TTOCTABICHHBIMHU 33/1a4aMU, CIICIUTH 32
BBIIIOJIHEHHEM ILIaHa AEUCTBUM, aIcKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa[ B
JEATEIbHOCTD IPYIIIbL; BBICTPANBAaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHUE,

YUYUTBIBasE MHEHUE OKPYKAIOIINUX

—MWCMOJI30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIIINUECKHE U
aMopQHBbIe Tea, HACBIIICHHBIM U HEHACBIIIIEHHBIN Map, BIAXKHOCTh BO3yXa;
TEMIIEpaTypa, BHYTPEHHSISI SHEPTHUs, TEIUIOBOM JBUTATENb; JIEMEHTAPHbBIN
AJIEKTPUYECKUH 3apsil, SIEKTPUUECKOE MOJI€, IPOBOAHUKHU U TUAIICKTPUKH,

MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

—pa3nuuaTh SABJIEHUA (TEIUIOBOE pacIIupeHne/cyKaTre, Terionepeaada, TerioBoe
paBHOBECHE, CMaUYMBaHUE, KAMWIUIAPHBIE SIBJIICHUS, UCTIAPEHNE, KOHICHCAUS,
IJIaBJI€HUE, KpUCTAIUIM3alus (OTBEPAEBAHUE ), KUTIEHUE, TEeIUToNepeiaya
(TEemIOMpPOBOHOCTh, KOHBEKIIUS, U3TyUEHUE); AIEKTPU3aIus Tel,
B3aUMOJICHCTBUE 3aPAI0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JEHCTBUE MArHUTHOIO MOJISl HA MPOBOJHUK C TOKOM,
AJIIEKTPOMATrHUTHASL MHIYKIMS) TIO OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I?)I/I‘IGCKOG SIBJICHHUC,

—Ppacro3HaBaTh NPOSBICHUE U3YYEHHBIX (DU3UUYECKUX SIBJICHUI B OKPYIKAIOILIEM
MUpE, B TOM 4YHclie (U3NYECKUE SBICHHS B IPUPOE: OBEPXHOCTHOE HATSXKEHUE U

KalMWJIAPHBIC ABJICHUA B IIPUPOJAC, KPUCTAJIbI B IIPUPOAC, U3JITYUCHHC COJ'IHIIa,



3aMep3aHue BOJ0EMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, WHEsl, CHETa;
AIIEKTPUUECKHE SIBJICHUS B aTMOCHEpe, dTEKTPUIECTBO KUBBIX OPraHU3MOB;
MAarHuTHOE MoJje 3emMiu, apend motocoB, pojab MATHUTHOTO MOJIS JIJISl AKU3HU Ha
3emiie, NOJIIPHOE CUSIHUE; TIPU ATOM NEPEBOAUTH MPAKTHUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIAThH CYyIIECTBEHHBIC CBOMCTBA/MPU3HAKU (DU3UUECKUX SIBICHUMN
OMUCHIBATh U3yUYECHHBIC CBOMCTBA TeN U (DU3UUYECKUE SIBJICHUSI, UCTIOJIb3YSI
(du3nyYecKre BeIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPT U, KOJTUYECTBO
TEIUIOTHI, YJebHas TeIIOEMKOCTh BEIIIECTBA, Y IeJbHAs TEIUIOTA IJIaBJICHHUS,
yJAelbHas TeII0Ta mapooOpa3oBaHus, yAeIbHAs TEIUIOTa CTOPAHUS TOTUINBA,

K03 (OUIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOM MAITMHBI, OTHOCUTEIbHAS
BJIQXKHOCTh BO3/1yXa, JIEKTPUUECKUI 3aps/l, CUIIa TOKA, HIEKTPHUECKOE
HaIpsKEHUE, COMPOTUBRIICHHE MPOBOJIHUKA, YIEIBHOE CONIPOTUBIICHUE BEIIECTBA,
paboTa ¥ MOIIIHOCTh JICKTPUUECKOTO TOKA); MPU OMHUCAHUU ITPABUILHO
TPaKTOBaTh (PU3NYECKUIN CMBICIT UCIIOJI3YEMbIX BEJIUYUH, 0003HAYCHUS U
EAUHUIIBI PU3UYECKUX BEIUYUH, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(hU3UYECKYIO BETUYUHY C APYTUMU BEJIMUUHAMU, CTPOUTH TPpaUKU U3ydEHHBIX

3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

—XapaKTeprU30BaTh CBOMCTBA Tell, (PU3UYECKHUE SBJICHUS U TIPOIIECCHI, HCTIOIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETHYECKONU TEOPUHU CTPOCHUS BEIIIECTRA,
MIPUHIIUT CYTIEPIIO3UIUH TTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsiaa, 3akoH Oma 11 yyacTka 1enu, 3aKoH Jxoyns—IJIeHia, 3aKoH COXpaHEHUs
SHEPI'UH; IIPU ITOM JIaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U 3aIIMCHIBATH €TI0

MATEMATHYCCKOC BBIPAXKCHUC,

—O0OBACHATH (PU3UUECKHUE MPOIIECCHI U CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE
CUTYyallUH ITPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIISITH IPUUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JIOTHYECKHX 11aroB ¢ OMOpOM
Ha |—2 U3y4YeHHBIX CBOWCTBA (PUBNUYECKUX SBICHUHN, (PU3UUECKUX 3aKOHOB WIIH

SaKOHOMepHOCTGﬁ;



—pemaTh pacuéTHhIC 3a7]a4u B 2—3 JICHCTBUS, UCIIONIb3YsI 3aKOHBI ¥ JOPMYJIHI,
CBs3bIBarONINE (M3MUECKUE BEIMUUHBI: HA OCHOBE aHANIM3a YCJIOBUS 3a]a4H
3alMCBIBATh KPATKOE YCIOBUE, BBISIBIATh HEIOCTATOK JAHHBIX JIJIS1 PEIICHUS
3a/1a4¥, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE TS €€ PEIICHMS,
MIPOBOAUTH PACUETHI U CPABHUBATH MOJYUEHHOE 3HaUYCHUE (PU3HMUECKON BETUMYNHBI

C U3BCCTHBIMH JAHHBIMH,

—pacmo3HaBaTh IPOOIEMbI, KOTOPHIE MOYKHO PEITUTh TP MOMOIIHN (PU3NUECKUX
METOJIOB; UCIIOJIb3Ys OIMCAHUE UCCIEA0BAHUS, BBLICIISITH IIPOBEPSIEMOE
MPEJINOIOKEHNE, OLIEHUBATh MPABUIIBHOCTH MOPSJIKA TPOBEICHUS UCCIEIOBAHMUS,

ACJIaTh BBIBOJBI,

—TPOBOJUTH OIBITHI 110 HAOIIOICHUIO (PU3MUECKUX SABICHUNA WU (HU3HUECKUX
CBOMCTB TeN (KaMJUIIPHBIC SBIICHUS, 3aBUCUMOCTD JIABJICHUS BO3[yXa OT €ro
00BEMa, TeMIepaTyphl; CKOPOCTH TPOIECCa OCTHIBAHMSI/HATPEBAHMS TIPU
U3ITyYCHHUH OT I[BETa U3ITyYarOIIeH/OTIOMAoNel TOBEPXHOCTH; CKOPOCTh
HCIIapEHUS BOJBI OT TEMIIEPATyPhl )KUIKOCTH U TIIOMIATU €€ TTOBEPXHOCTH;
AIEKTPHU3AIUS TET ¥ B3aUMOICHCTBUE MIEKTPHUCCKUX 3apsI0B; B3aUMOICHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIM3aIisl MAarHUTHBIX TI0JICH MMOCTOSIHHBIX MAarHUTOB;
JICHCTBUS MarHUTHOTO TIOJIS HA TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTa,
CBOMCTBA AJIEKTPOBUTATEIIS IOCTOSTHHOTO TOKA): (JOPMYJIMPOBATH MTPOBEPSIEMbIC
MPEIONI0KEHUs, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000y I0BaHUS;

OTHCHIBATh XOJI OTbITa U (POPMYITHUPOBATH BHIBOJIBL;

—BBIIIOJIHATDH HIPAMBIC U3MCPCHHA TCMIICPATYPBhI, OTHOCHUTEIBbHOM BIAXKHOCTHU
BO34yXa, CAJIbI TOKA, HAIIPAKCHUSA C UCIIOJIb30BAHUCM dHAJIOTOBBIX HpH60p0B )51
JaTYUKOB (I)I/I3I/ILI€CKI/IX BCJIIMYMWH, CPAaBHUBATDL PE3YJIbTAThI I/ISMGPGHI/Iﬁ C y‘léTOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH;

—TIPOBOAUTH UCCIIETOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETUUUHBI OT

,prrOﬁ C HCIIOJIb30BAHUEM ITPSAMBIX I/ISMepeHI/Iﬁ (BaBI/ICI/IMOCTB COIIPOTHUBJICHUSA



IIPOBOJAHUKA OT €ro JJIMHBI, IUIOLIAN ITONIEPEYHOI0 CEYEHU U YIAEIbHOTO
COIPOTHUBJICHUS BEILIECTBA IIPOBOJAHUKA; CWJIBI TOKA, HIYLIErO Yepe3 MIPOBOJHUK,
OT HANPSKEHUS HA IPOBOJHUKE; UCCIEA0BAHNE MOCIE0BATEIBHOIO U
NapajyIeIbHOr0 COEAUHEHNI TPOBOJHUKOB): IIJIAHUPOBATh MCCIIEJOBAHUE,
coOupaTh YCTAaHOBKY U BBITIOJIHITh U3MEPEHUS, CIIEys PEITIOKEHHOMY ILIaHy,
(UKCHpPOBaTh PE3YNIbTATHI MOJYYECHHOW 3aBUCUMOCTH B BUJIE TaOIUL U Tpa(UKOB,

ACJIaTb BbIBOABLI I10 PE3YyJIbTaTaM HUCCICIOBAHMNA;

—TIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (yAeTbHas
TEIJI0OEMKOCTh BEIIECTBA, CONPOTUBIIEHUE MPOBOJAHKKA, pad0Ta U MOLUTHOCTb
ANEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUS, COOUPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, CIIEysl IPEMJIOKEHHOW HHCTPYKIUHU, U BBIYUCIISTh 3HAUCHUE

BCINYHHBI,

—Cc001101aTh MpaBUIIa TEXHUKU 0€30I1aCHOCTH IpU paboTe ¢ 1a00paTOpPHBIM

00opyT0BaHUEM;

—XapaKTepU30BaTh MPUHIHUIIBI IEUCTBUS NU3YUCHHBIX MTPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX ONMUCAHUS (B TOM YHCIIE: CUCTEMA OTOIICHUS IOMOB,
TUTPOMETP, TTapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUIECKOM
HHEPTHUH, IIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArPEBATEIBHBIC ATEKTPOIPUOOPHI
(mpuMepsl), NEKTPUUECKUE TIPETOXPAHUTENH; JIEKTPOMArHUT, 3JIEKTPOIBUTaTEIh
MOCTOSTHHOTO TOKA), UCIIOJIb3Ysl 3HaHUS O CBOMCTBAX (PU3UUECKUX SBICHUM U

HEO0O0XO0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTENbHBIE MPUOOPHI
[0 CXEMaM U CXEMaTUYHBIM PUCYHKaM (KHJAKOCTHBIN TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, IBUTaTEIb BHYTPEHHETO CTOPAHUsL, JIEKTPOCKOII,
pPEeOCTaT); COCTaBISATh CXEMbI AJIEKTPUUECKUX IENeH ¢ MOCIe0BaTeIbHBIM U
napasuielIbHbIM COCIMHEHUEM AJIEMEHTOB, pa3iinyas yCIOBHbIE 0003HAUCHUS

QJIECMCHTOB JJICKTPUUCCKUX IIGHCIZ;



—TIPUBOAUTH IPUMEPHI/HAXOIUTh HHPOPMALUIO O IPUMEpPaX MPaKTUIECKOTO
UCMOJIb30BaHUs (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM JKU3HU JUIsl 00€CTICUEHMSI
0e30macHOCTH MpU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOMCTBaMU,
COXPaHEHUs 3[I0POBBS U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO TTOBEJCHHS B

OKPYJKaIOIIEH CPEAE;

—OCYUIECTBIISITh NOUCK MHGOPMALIMK PUZNYECKOTO COACPKAHUS B CETU
HNuTepHeT, Ha OCHOBE UMEOIIUXCS 3HAHUM U ITyTEM CPaBHEHUS TOTOJIHUTEIBHBIX
MCTOYHUKOB BBIJIETSATH HH(OPMAITNIO, KOTOPAs SABJISIETCS IPOTUBOPEUNBON UITH

MOKET OBbITh HEIOCTOBEPHOM;

—HCIOJIb30BaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO
JAUTEepaTypy (PU3MUECKOro coJiep:KaHusi, ClIpaBOUYHbIE MaTepHAIIbI, PECYPCHI CETH
WuTepHert; BiaaneTs NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHMs

uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U KPATKHUE YCTHBIE COOOIIEHNUs1, 0000111as
MH(POPMALINIO U3 HECKOIBKUX UCTOYHUKOB (PU3UIECKOTO COACPIKAaHUS, B TOM
qrciie MyOJIMYHO MPEICTaBIIATh Pe3yIbTaThl MPOSKTHON MM UCCIIEIOBATEIbCKON
AESITeNbHOCTH; IIPU 3TOM IPAMOTHO MCIOJIB30BaTh U3YUYE€HHBIN MOHATHUIHBIN

anmapar Kypca (GpU3MKd, COMPOBOKIATh BHICTYIUICHHE MPE3CHTAIINECH;

—IIpU BBITIOJIHEHUHU YYEOHBIX ITPOCKTOB U UCCIICIOBaHUM (PU3UYECKUX MPOIECCOB
pacrpenensaTh 00513aHHOCTH B TPYIINE B COOTBETCTBUHU C MOCTABICHHBIMU
3a7ja4aMH, CJIIEAUTH 3a BBIIIOJHEHUEM IUIAHA JEUCTBUU U KOPPEKTUPOBATH €TO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJl B ICSATEIHLHOCTD IPYIIIbI; BEICTPAUBATh

KOMMYHHKAaTHUBHOC BSaHMOHeﬁCTBHe

—HCIIOJIB30BaTh IIOHATHA: CUCTEMA OTC‘-IéTa, MaTcpHraJibHas TOUYKaA, TPACKTOPU,
OTHOCUTCIIBbHOCTh MCXaHHYCCKOI'O ABUIKCHUA, ,Z[e(i)OpMaHI/IH (ynpyraﬂ,

HJIaCTI/IIIeCKaSI), TPCHHUC, HCHTPOCTPEMUTECIILHOC YCKOPECHUE, HCBECOMOCTD U



MepPErpy3Ku; HEHTP TSHKECTHU; a0COIIOTHO TBEPJOE TEIJIO, IEHTP TAKECTU TBEPIOTO
Teja, pABHOBECHE; MEXaHUUYECKHE KOJIeOaHuUs U BOJIHBI, 3BYK, MHPPA3BYK U
YIABTPA3BYK; 3JIEKTPOMArHUTHBIE BOJHBI, IIIKAJIA JICKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTH M TaJTbHO30PKOCTh, CIIEKTPHI UCITyCKAHUS 1 TIOTJIONMICHNUS; alb(da-,

Oera- n ramMmma-us3JjIyudCHus1, U30TOIIbI, AACPHAA SOHCPICTHUKA,

—pa3nuyaTh SBJICHUS (paBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEHHOE
JIBMKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE BIKEHNE, CBOOOTHOE TTa/ICHNE
TeJI, pPABHOMEPHOE JIBUKEHHE IO OKPYKHOCTH, B3AUMOJICHCTBUE TEJ, PEAKTUBHOE
JBUKEHUE, KOJIEOATEIIbHOE JIBIXKEHUE (3aTyXaloIIKNe U BIHYKJICHHBIE KOJIEOaHuUsl),
PE30HAHC, BOJIHOBOE JIBHXKEHUE, OTPAKEHHE 3BYKa, IPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTPaKEHUE U TPEJIOMIICHHE CBETA, ITOJTHOE BHYTPEHHEE
OTPaKEHHE CBETA, Pa3sIoKEHUE OEJI0r0 CBETa B CIEKTP U CI0KEHUE
CIIEKTpaJbHBIX LIBETOB, IUCIIEPCHSI CBETA, €CTECTBEHHAS PAJIUOAKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3TyYCHUS) TIO ONMKUCAHUIO UX XapaKTEPHBIX
CBOWCTB ¥ Ha OCHOBE OTBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;
—pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUCCKUX SBJICHUHN B OKPYKaIOIIEM
Mupe (B ToM yucie (U3nYeCcKue sIBJICHUS B IPUPO/IC: PUIIUBBI U OTIUBHI,
nBrkeHue riaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE JIBUKEHUE KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMU, 3eMJICTPSICEHUE, CECMUYECKUE
BOJIHBI, IyHAMHU, 3X0, [[B€TA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJIC, OMOJIOTHYECKOE
JIEHCTBHUE BUIMMOTO, YILTPAhHUOJIECTOBOTO U PEHTICHOBCKOTO U3ITYUCHU;
€CTeCTBEHHBIN PaJIMOAKTUBHBIA (POH, KOCMUYECKHUE JTYyUH, PAJAUOAKTUBHOE
M3JIyYEHUE MPUPOJAHBIX MUHEPAJIOB; IEUCTBUE PAANOAKTUBHBIX U3TyUYCHHUI HA
OpraHu3M YeJIOBEKa), IIPH ATOM IIEPEBOAUTH MIPAKTHUECKYIO 3a7a4y B YUeOHYIO,

BBIICNIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH (PU3NYECKUX SIBJICHUN;

—OMUCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (DU3NUYECKUE SIBJICHUSI, UCTIOJIb3YSI
(bu3nYecKre BeIMYUHBI (CPEIHSAS U MTHOBEHHAsI CKOPOCTh TeJla TIPH

HCPABHOMCPHOM ABUKCHHUH, YCKOPCHUC, IICPEMCIIICHUC, ITYTh, YIJIOBAsA CKOPOCTD,



Culia TPCHHU:A, CUJIa YIIPYT'OCTH, CHJIa TAXKCECTH, YCKOPCHHUC CBO6OI[HOF0 naacHus:;,
BCC TCJIa, UMITYJIbC TCJId, UMITYJIBC CHUJIbl, MCXaHHUYCCKasd pa60Ta 1 MOIIIHOCTD,
MOTCHIOUAJIbHAA DHCPIHA TCJIa, IOAHATOrO Haa MMOBCPXHOCTHIO 3€MIJIN,
IMOTCHIMAJIbHAA DHCPIUA cXKaTou IIPYKWUHbI, KHHCTUYCCKAA SHCPI WA, IMOJIHAA
MCXaHHWYCCKasa OHCPIus, ICpuoJ U 4acToTa KOJIG68.HPII>1, AJIMHA BOJIHBI, TPOMKOCTDb
3BYKa M BbICOTA TOHA, CKOPOCTb CBCTA, IIOKA3ATCJIb IIPCIIOMIICHUS cpem;l); Ipu
OIIMCAaHUU ITPABHUJIIBHO TPAKTOBATH (bHBI/I‘IGCKI/Iﬁ CMBICJI UCITIOJIb3YCMbIX BCIIMYNWH,
0003HaYEHHS U CAUHUIIBI (1)H3H‘{€CKI/IX BCJINYNH, HAXOJUTH q)OpMy.]'IBI,
CBA3bIBAOINNUEC JAHHYIO CI)I/IBI/I‘-IeCI(YIO BCIINYHUHY C APYTUMU BCINYNHAMHA, CTPOUTD

rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

—XapaKTepu30BaTh CBOMCTBA TeJ, PU3MUECKUE SBICHUS U MPOIIECCHI, UCIIOJIb3YS
3aKOH COXPAaHEHUS YHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHITUTT
CYTEpIIO3UILIMU CUJI, TPUHIIUIT OTHOCUTENLHOCTH [ anuies, 3akonsl HetoToHa,
3aKOH COXPAHEHMS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MIPEIOMIICHUS CBETA, 3aKOHbI
COXPaHEHHUS 3apsAJI0BOIO U MACCOBOIO YKCEII MIPU SJAEPHBIX PEAKIUAX; IPU ITOM
JlaBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aITUCHIBATH €r0 MaTEMaTUYECKOE

BBIPAXKEHNUE;

—OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOIMCTBA TEJN, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalU NIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IIPUUYNHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTMUYECKUX I11aroB ¢ OMOPO
Ha 2—3 U3yUYeHHBIX CBOMCTBA (DU3HUCCKUX SIBICHUN, PU3NYECKUX 3aKOHOB MIIH

3aKOHOMEPHOCTEN;

—pemaTh pacuéTHbIe 3a7a4n (OMUPAIOIINECS Ha CUCTEMY U3 2— 3 ypaBHEHHIA),
UCIIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOITNE (DU3NYECKUE BETUYMHBI: HA OCHOBE
aHaJu3a yCIOBHUS 33J]a4M 3aMUChIBATh KPATKOE YCIOBHE, BBISIBISATH HEIOCTAIOIINE

WM U30BITOYHBIE JaHHBIC, BEHIOMPATH 3aKOHBI U (DOPMYJITBI, HEOOXOAUMBIE IS



peHuiCHuA, IIPOBOAUTDL paC‘—IéTBI " OLCHUBATH PCAIIMCTUIHOCTD ITIOJIYUCHHOI'O

3HauYeHUS (PU3NYECKON BEITUUHHBL;

—pacCliO3HaBaTb HpO6JI€MBI, KOTOPBIC MOXHO PCIIUTD ITPHU ITOMOIIH (1)H31/I‘ICCKI/IX
MCTOJOB; UCIIOJIB3Ys OIMMCAHHUC UCCIICAOBAHWA, BBIACIIATE IIPOBEPSACMOC
IMPCAITOJIOKCHUC, OLICHUBATDH IIPABUJIILBHOCTD IIOPAAKA IIPOBCACHUA UCCICIOBAHNA,

ACJIaTb BbIBOAbBI, MHTCPIIPCTUPOBATh PC3YJILTATHI H&6J’IIOI[€HPII>1 H OIIBITOB,

—IPOBOJIUTH OTBITHI IO HAOIIOACHUIO (PU3UUECKUX SBJICHUN WIH (HU3UIECKUX
CBOMCTB TeJl (M3yueHHe BTOpOro 3akoHa HeloTOHA, 3aKOHA COXpaHEHUs SHEPTUU;
3aBUCUMOCTb MepUoa KojieOaHUuN MPYKUHHOTO MasiTHUKA OT MacChl rpy3a u
XKECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMIUTUTYIbl MaJIbIX KOJIeOaHMUI;
MPSIMOJIMHEMHOE PACTIPOCTPAHEHHE CBETA, Pa3sIoKeHHE 0eJIoro CBeTa B CIEKT;
U3y4YeHHE CBOMCTB M300paKEHUs B IJIOCKOM 3€pKajie 1 CBOMCTB M300paKeHUs
npeaMeTra B coOuparoliei inH3e; HaOaI0IeHUE CIUIONIHBIX U JIMHEHYaThIX
CIIEKTPOB U3TYUEHHUS): CAMOCTOSITEIbHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 000pyI0BaHMs; OITUCHIBATH X0/ OTbITA U €r0 Pe3yJIbTaThl, (POPMYIUPOBATH

BBIBOABI, —

MPOBOJIUTH TIPU HEOOXOTUMOCTH CEPHUIO MPSIMBIX H3MEPEHUH, ONIPECIISIsl CpeTHES
3HAUCHHE U3MEPSIEMO BeTMYUHBI ((DOKYCHOE paccTOsIHUE COOMparoIIe JTMH3bI);

000CHOBBIBaTh BBHIOOP CIIOCOOa U3MEPEHUS/U3MEPUTEILHOTO pUbdopa;

—TPOBOAUTH UCCIIETOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH C
UCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUN (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH; Ieproia KojiebaHui
MaTeMaTU4YeCKOro MasiTHUKA OT JJIMHbI HUTH; 3aBUCUMOCTH yTJia OTPaKEHUs CBETa
OT yIJia HaJICHUs U yIJia MPeJOMIIEHUS OT yria NMaJeHusl): MIAaHUPOBaTh
UCCJIEI0BAHNUE, CAMOCTOSITENIbHO COOUPATh YCTAHOBKY, (PUKCUPOBATH Pe3yJIbTaThI

MOJIYYEeHHOU 3aBUCUMOCTH (PU3HUYECKHUX BEJIMYUH C YUYETOM 3aJaHHOU



MMOIrpCIIHOCTHU I/I3MepeHI/Iﬁ B BHAC Ta6J'H/II_I u I’pa(bI/IKOB, AC€JIaTb BBIBOJBI ITO

pe3yiibTaTaM UCCICIOBAHNA,

—IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (DU3NUECKUX BEJIMYMH (CPEIHSISI CKOPOCTh U
YCKOpPEHHUE TeJla IPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOHOTO
najeHus, >kECTKOCTDb MPYKUHBI, KOAPHUIIUEHT TPEHUS CKOJIBKECHHUSI,
MexaHu4deckas paboTa 1 MOUTHOCTb, YACTOTA U MEPUO]I KOJICOaHU
MaTeMaTU4YEeCKOro U MPYKUHHOTO MasiTHUKOB, ONTUYECKAs CUjla COOUparomieit
JIUH3BI, PAIMOAKTUBHBIN (DOH): TNIAHUPOBATH U3MEPEHHUS; COOUPATH
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATh U3MEPEHHUS, CHEAYS MPEITI0KEHHON
WHCTPYKUHH; BBIYACIISTh 3HAYCHUE BEJIMUUHBI U aHAJIU3UPOBATH MTOJTYUYECHHBIE

pE3yJIbTaThI;

—Co0II01aTh TIPaBUIIa TEXHUKHU 0€30MaCHOCTH IpH padoTe ¢ 1abopaTopHBIM
000pyI0OBaHUEM; —Pa3INYaTh OCHOBHBIC IPU3HAKU U3yUEHHBIX (PU3NYECKUX
MoJieJIel: MaTepralibHasl TOUKa, aDCOIIOTHO TBEPIOE TEJI0, TOUSUHBIN HCTOYHUK
CBETAa, JIy4, TOHKAas JIMH34, IUNTAHETAPHASI MOJEINIb ATOMA, HYKJIOHHAs! MOJEIIb

aTOMHOTO sIJIpa;

—XapaKTepPU30BaTh MPUHITUIIBI ICUCTBUS N3YYCHHBIX MPUOOPOB U TEXHUUIECKUX
YCTPOMCTB C ONOPOM HA UX OMHUCAHUS (B TOM YHUCIIE: CIIUAOMETP, JaTYUKH
MIOJIOYKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKETA, 3XO0JIOT, OYKH, IIEPUCKOII,
¢doToamnmapar, ONTUYECKUE CBETOBO/IBI, CIIEKTPOCKOII, JO3UMETP, KamMmepa
Buibcona), ucosib3ys 3HaHUSI O CBOMCTBAaX (PU3MUECKUX SIBICHUM U

HE00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

—MWCNOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH U3YUEHHBIX TEXHUUECKUX
YCTPOWCTB, U3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHIECKUX MPOIECCOB MIPH
pelieHrny y4eOHO-MPaKTUYECKUX 3aa4; ONTUYECKUE CXEMBbI JJIsl TOCTPOCHUS

M300pKEHUI B TIIOCKOM 3€pKajie M COOMPAIOIIEeH JIMH3E;



—TIPUBOAUTH IPUMEPHI/HAXOIUTh HHPOPMALUIO O IPUMEpPaX MPaKTUIECKOTO
UCMOJIb30BaHUs (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM JKU3HU JUIsl 00€CTICUEHMSI
0e30macHOCTH MpU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOMCTBaMU,
COXPaHEHUs 3[I0POBBS U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO TTOBEJCHHS B

OKPYJKaIOIIEH CPEAE;

—OCYHIECTBIISITh MOUCK HH(POPMALIMK (PUZNYECKOTO COACPKAHUS B CETU
HNuTepHeT, caMoCcTOsSTENhHO (POPMYIHUPYS MOUCKOBBIN 3aMpOC, HAXOAUTH MYTH
OTIPEJICIICHHS] IOCTOBEPHOCTH MOJIyYSHHOM UH(OPMAIIMK HA OCHOBE UMEIOIIINXCS

3HAHUU U JOIIOJIHUTCJIIBHBIX UCTOYHHUKOB,

—HCIOJIb30BaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO
JAUTEepaTypy (PU3MUECKOro coJiep:KaHusi, ClIpaBOUYHbIE MaTepHAIIbI, PECYPCHI CETH
WuTepHert; BiaaneTs NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHMs

uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHGOpPMAIIMH U3 HECKOJIBKUX UCTOUYHUKOB (PU3UYECKOTO COACPIKAHUS, TyOITUIHO
MPEJCTABIATh PE3yJIbTAaThl POCKTHOW WIIM UCCIEA0BATEIIHCKOUN AESTEIbHOCTH;
IIPX 3TOM I'PaMOTHO UCITOJIb30BaTh U3YUYECHHBIN NOHATUMHBIN anmnapaTr u3y4acMoro
paznena (U3UKU ¥ COMPOBOK/AThH BBICTYIUICHUE MTPE3EHTAIMEN ¢ yIETOM

0COOEHHOCTEH ayJJUTOPUU CBEPCTHUKOB



TEMATHUYECKOE IINTAHUPOBAHHUE 7 KJIACC

Nen/m Ha3zpanue Tem KoauuecTBo KoaudecTBo KoauuecTBo
OTBOJMMBIX YaCOB KOHTPOJIbHBIX JIa0OpPaTOPHBIX
pador pador
1 BBenenue 4 - 1
2 IlepBoHavasibHBIE CBEJICHUA 0|6 1 1
CTPOCHHUH BEIIECTBA
3 B3aumonelicTBue Ten 20 1 5
4 JlaBneHue TBEpABIX Tel, KuakocTen u | 21 - 2
ra3oB
5 PaboTa 1 MOUTHOCTB. DHEpPTHs 12 - 2
6 O00011eHNEe ¥ TTOBTOPECHHE 4 1 -
7 Peszeps 2 - -
HUTOI'O 68 3 11




TEMATHUYECKOE IINTAHUPOBAHME 8 KJIACC

KoanuyecTBO 4acoB

Ne n/n HaunmeHnoBanue pa3aeiioB 1 TEM IPOrpaMmabl B KOHTpOJIbeIe HpaKaneCRne
cero
padoThI padoThI
1.1 TernnoBbIe MTPOLECCHI 12 1 2
1.2 H3MeHenue arperaTHeIX COCTOSSHUM BEILIECTBA 11
Hroro no pazneny 23
)1 DIIEKTPUYECKHE 3apsAibl. 3apsKEHHBIE Tea U UX 7
' B3aUMOJICCTBUE
2.2 [ToCTOSIHHBIN 3JIEKTPUYECKUIN TOK 20 1
2.3 DNEeKTPOMArHUTHBIC SBJICHUS 5 4
Hroro no pazneny 32
Hroro no pazneny 9
PesepBHOE Bpems 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 13




TEMATHUYECKOE IINTAHUPOBAHME 9 KJIACC

KoaunuyecTBO 4acoB

Ne n/m HaumenoBanmue pa3aesioB 1 TEM IIPOrpaMmMbI B KOHTpO.HbHLI HpaRaneCKne
cero
e padoThblI padoThI
1.1 MexaHnudeckoe ABUKEHUE U CTIOCOOBI €ro OMUCAHUS 10 1
1.2 Bzaumopneicteue Ten 20 1
1.3 3aKOHBI COXpaHEHUS 10
Hroro no pazgeny 40
2.1 Mexanudeckue KojieoaHus 7 2
2.2 MexaHuueckue BOJIHBL. 3BYK 1
Hroro no pazgeny 15
3.1 DNEKTPOMarHuTHOE MOJIE€ U AIEKTPOMArHUTHBIE BOJIHBI 12 4
Hroro no pazgeny 12
5.1 Hcnyckanue v NOrjaomneHue CBeTa aToMOM 4
5.2 CrpoeHue aTOMHOTrO sijipa
53 S nepHbie peakunu 1
Hroro no pazneny 17
6.1 Bcenennas 10 2
Hroro no pazgeny 10
7.1 [ToBTOpenue u 06o0IIeHNE cofepKaHus Kypca hu3uku 3a 7-9 kiacc 8




Hroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

102




IHOYPOYHOE INIAHUPOBAHMUE

7 KIIACC
No/Ne HaumeHoBaHus pa3aesioB/TeMbl YPOKOB
KoumnuectBo
4acoB
Tema 1. BBenenue (4 yaca)
1/1 BBOHBIN HHCTPYKTaX 1O oXpaHe TpyAa. Yto uzyyaet pusuka. HabmoeHus 1 OIBITHL. 1
2/2 PuU3NYECKUE BEIUYMHBI. 1
3/3 N3mepenne ¢puznuecknx BeIUYUH. TOYHOCTh M MOTPEIIHOCTh U3MEPEHHUS. 1
4/4 [lepBUYHBIII WHCTPYKTaX 1O OXpaHe Tpyna Ha pabodem wmecte. JlaGopatopHast pabora  Ne | 1
1«Onpenienenne LeHbl JeIeHUs U3MEPUTENILHOTO Mpudopay
Tema 2. [lepBoHauajibHbIe CBe/IEHUsI 0 CTPOEHUM BelecTBa (6 4acoB)
5/1 Crpoenue BemectBa. Monekyinsl.MacTpykTaxxk nmo Th u OT. JlaG.pab6ora Ne 2 "M3mepenue pazmepos | 1
MaJbIX Ten"
6/2 Juddy3us B razax, KUIKOCTAX, TBEPABIX TEIaX 1
7/3 B3anMHOE NpUTSHKEHNE M OTTAIKMBAHUE MOJIEKYJT |
8/4 Tpu coctosiHus BenecTa. Pa3nuyne B MOJIEKYJISIPHOM CTPOEHHMH TBEPABIX TEJN, XKUAKOCTEH U ra3oB 1
9/5 Pemenue 3amau 1
10/6 K/p Nel «Ctpoennme BemecTBay 1
Tema 3. B3aumopaeiicrue TeJ (23 yaca)
11/1 Mexanuueckoe aBrxeHHe. OTHOCUTENbHOCTh ABM)KEHUs. PaBHOMEpHOE U HEpaBHOMEPHOE JABM)KEHUE 1
12/2 CxopocTb. ENMHHIIBI CKOPOCTH. 1
13/3 Pacuet nmyTu 1 BpEMEHH IBUKEHUSI. 1
14/4 camocTosiTeNibHasi pabora «Pacuer NyTH U BPeMEHHU JBWKCHUSY. 1
15/5 WNueprus 1
16/6 BzanmogeiictBue Ten Macca Tena. EAUHHIBI MacChl 1
17/7 [TepBUYHBII HHCTPYKTAX MO OXpaHe TpyAa Ha paboueM Mecte.JlabopartopHas padora Ne 3 «M3mepenue | 1
MaccChl T€JIa Ha PHIYAYKHBIX BECax»
18/8 [110THOCTB BellecTBa 1
19/9 [TepBUuHBIIl HHCTPYKTaAX MO OXpaHe TpyAa Ha paboueM mecte. JlabopaTopHas padota Ne 4«3mepenue | 1
o0BemMa Tem»
20/10 Pacyer mMacchl 1 00beMa Tefa Mo ero MIOTHOCTH 1
21/11 [TepBUYHBII WHCTPYKTaX TIO OXpaHe Tpylna Ha pabodem wmecte. JlaGopatopHast pabora  Ne | 1




5«Onpeaenenrie MIOTHOCTH TBEPOTO TEJIa»

22/12 [TpoBepounas padora Nel 1
«Mexanunueckoe aBuxkeHue. [oTHoCcTh Te

23/13 BsaumoneiictBue Ten. Cuia

24/14 . SIBnenue Tarorenus. Cusia BceMupHoro Tsrotenust .Cuiia TsSDKeCTU 1
25/15 Cuna ynpyroctu. Bec tena 1
26/16 Pemenue 3a1ad Ha onpeieIeHne CHIIbI TSHKECTH U Beca Tella 1
27/17 MNuctpykrax o Th u OT. Jla6. pa6ota Ne 6 "I'panyrpoBanue qnuHaMmomeTpa 1
28/18 PaBHOelcTBYIOIIAs CHJIa 1
29/19 Cuua tpenus. TpeHue moxos 1
30/20 Konrponsnas pabora Ne?2 «Hrtoru 1 momyroaus» 1
31/21 1
Tema 4. JlaBieHue TBepAbIX TeJ, }KUAKOCTEN U ra3oB (21 yac)

33/1 Jasnenue. Enununel naBiaenus. CnocoObl yBEIMUEHUS M YMEHBIICHHSI TaBICHMUSI 1
35/2 Pemenune 3aa4 no Teme «JlaBieHue TBEPIBbIX T 1
36/3 JlaBieHue KUJIKOCTH | Ta3a 1
37/4 3akoH [lackais .JlaBiaeHne B )KMJIKOCTH U ra3e 1
38/5 Pacder naBieHus Ha THO U CTEHKH COCYJa 1
39/6 Coo01marIme cocyabl 1
40/7 IToBTOpEHUEe TeMBI «/laBieHuE» 1
41/8 Bec Bo3ayxa. [IpoBepounas paboTa Mo TeMe « TaBJICHHUE) 1
42/9 W3mepenne atMochepHOTO AaBIeHUS 1
43/10 ATMocdepHoe 1aBJIeHHEe Ha PA3IMYHBIX BhICOTaX 1
44/11 bapomerp-anepounn. ManomeTpsl. [IopuiHeBO KUIKOCTHBINA HACOC 1
45/12 ['mapaBianyeckuil mpecc 1
46/13 JleiicTBHE JKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo 3aKOoH Apxumena 1
47/14 [lepBuuHBII HMHCTPYKT@X IO OXpaHe TpyAa Ha pabouem wecre. JlabGoparopHas pabora  Ne |1

8«OrmpeenieHne BBITAJIKABAIOIICH CHIIBI)

48/15 Wuctpykrax mo Th u OT.JIa6.pabotaNe9 "BrisicHeHHe yCIOBUH TJIaBaHUS TN B KUAKOCTH" 1
49/16 Pemenue 3amay mo teme «3akoH ApXumesnay 1
50/17 Pewenue 3amau no reme «llnaBanue tem» 1
51/18 IlepBUYHBII HHCTPYKTaX 110 OXpaHe Tpyaa Ha paboyem mecte. JlaboparopHas pabora Ne 9«BrisicHenue | 1




yCJIOBI/If/i IIJ1aBaHUs TCJI B X KUJKOCTH)

52/19 [InaBaHue cya0B. 1
53/20 BozayxomnaBanue.Pemenne 3anau
54/21 [TpoBepounasi pabota Ne3 «/laBneHue» 1
Tema S. Pa6oTa u MomHocTh. JHeprus (13 yacon)
55/1 MexaHnudeckasi padora. 1
56/2 MOIIHOCTE. 1
57/3 Pemenue 3anau 1
58/4 [IpocTeie MexaHu3Mbl. Peraar 1
59/5 JlabopaTtopnast pabota Ne 10«BpIssicCHEHHE YCIOBHS paBHOBECHS phluaray 1
60/6 [TpuMeHeHne 3aKOHA PABHOBECHS phlyara K OJIOKY 1
61/7 3osnotoe npaBuio Mexanuku. KoadduimeHnT nonesHoro neicTBus 1
62/8 Ientp TsmxecTH. JIab.padota Ne7 "OmnpeneneHue 1eHTpa TSHKECTH MIIOCKOM TIAaCTUHBT" 1
Nuctpykrax mo Th u OT. JIa6. padoraNel 1 "Omnpenenenne KI1J] HaknoHHO# mmockocTr" 1
63/9
64/10 Oueprus. [loTeHuanbHas U KHHETUYECKAs DHEPTHSI 1
65/11 [IpeBpatieHnue 04HOTO BHIa SHEPTUU B APYTOil 1
[IpoBepounas padbora Ned 1
66/12 «Mexanuueckas paboTta 1 MOIIHOCTb. [IpocThie MexaHU3MBI
IToBTOpeHue u 00001IEHNE
2

67/1-68/2

O06001eHne MPoHIEHHOTO MaTepHraa 1mo (Gu3uKe 3a Kypce 7 Kiacca.




IHOYPOYHOE INIAHUPOBAHMUE

8 KUIACC

No i\t

HaunmeHoBaHuS TeMbl YPOKOB

KoaunuyecTBo 4acoB

TenoBoe nBkeHue. Temmeparypa

Buytpennsist sneprus. CriocoObl U3MEHEHUS! BHYTPEHHEH
DHEPI'UH.

TernonpoBoiHOCTh. KOHBEKIIMS

N3nydyenueK.p. Ne 1 «BxogHo# KOHTPOJIb

KonuuecTtBO TemaoThl. Y AelibHAS TEIJIOEMKOCTD BEII[SCTBA.

Pacuet kosmyecTBa TEILUIOTHI

N | N ([ || W

JI.P. Nel CpaBHEHME KOIMYECTBA TEILIOTHI IPU CMEIIMBAHUU
BOJIbl Pa3HOM TeMIEPATYPhI

[ JUEN U U —y

JLp. Ne 2 VI3mepenue ynesbHOM TEMIOEMKOCTH TBEPAOTO Tea

3Heer>1 TOIIJINBA. Vz[eanaﬂ TCILJIOTA CropaHus TOIIJIIMBA.

10

3aKoH COXpaHEHUs U MPEBPAILCHUS YHEPTUH

11

IToaroTroBka K K.p.

12

K.p. Ne 2 o teme «TennoBbie sIBACHUS

13

AFpeFaTHBIe COCTOSHHA BCUIICCTBA

14

ILi1aBiieHME ¥ OTBEPICBAHKE.

15

VY nenpHaga TerwioTa miaBiieHus. Pemmenue 3amaq

16

Hcnapenune. HachlieHHBIN M HEHACHIIIEHHBIN Map.

17

Kunenue.

et [ | et | et [ | et | | ek

18

yJIGJ'IBHaSI TCIIJIOTa Hap006p8,30BaHI/I$I H KOHACHCAIlNHU.
BnaxnHocTh BO3JyXa.




19

PaGora raza u nmapa npu pacmmpenuu. J[Burarens BHyTPEHHETO
CrOpaHus.

20

[TapoBas Typ6una KIIJI TerioBoro aBurarens

21

Oo6o0maromnuit ypok no teme «M3MeHeHue arperaTHbIX
COCTOSTHM BEIIECTBaY

22

QHGKTPI/ISEIHI/I}I TCJ IIPHU COITPUKOCHOBCHUH

23

Onektpockon. [IpoBOTHUKY U TUANEKTPUKHU

24

DIEKTPUUECKOE TOJIE

25

JenmMMOCTh 3EKTPUYECKOro 3apsaa. DnekTpoH. CTpoeHue aToma

26

OOBsicCHEHHE JICKTPUYECKUX SIBJICHUI

27

ONEKTpUUYeCKHUil TOK. ICTOYHUKHU TOKA.

28

DJeKTpuYecKas Ienb U ee COCTaBHbIC yacTu. HampapieHue
AIEKTPUYECKOTO TOKa

[UNEEN U U U U U —

29

DIIeKTPUUYECKUN TOK B MeTajiax. JIeHCTBUS SJIEKTPUUECKOTO
TOKa.

30

Cuna Toka.

31

Amnepmetp. M3mepenue cuibl TOKa.

32

JI.P. No3 COopka 3J1eKTpUYEeCKOM 1IeNu U U3MEPEHUE CUIIbI TOKA B
€€ pa3JIMYHBIX y4acTKax

33

DnekTpuueckoe Hanpsikenue. Bonbtmetp. M3Mepenne
HaIPSHKEHUS

34

JI.P. Ne4 N3mepenne HanpsKEHNs Ha PA3IMYHBIX y9aCTKaX
AJICKTPUYECKOM 1IeNH

35

DJIEKTPUYECKOE COMPOTHURJICHUE ITPOBOHUKOB.

36

3akoH OMa J1J1s1 y4acTKa 1enu

37

Pacuer COIMPOTHUBJICHUS ITPOBOAHMKA. YIIGHBHOG COIMPOTHUBJICHUC.

38

Pemenue 3amau




39

Peocrats. JlabopaTtopHas pabota Ne 5 «PerynupoBanue cuib
TOKA PEOCTaTOM»

40

JL.P. No 6 3smMepeHue conpoTUBIEHUS] TPOBOJHUKA C IOMOILBIO
aMIiepMeTpa 1 BOJbTMETPA

41

HOCHC}IOBaTeJIBHOG COCAMHCHUC ITPOBOJHHKOB

42

HapaJIJIeHLHOG COCAMHCHHUC ITPOBOJHHKOB

43

PabGora 1 MOIIHOCTH TOKA.

44

JI.P. Ne7 U3mepenHne MOIIHOCTH U PabOThI TOKA B AJIEKTPUIECCKOM
Lenu

[ U (U (U

45

TeroBoe aeictBue Toka. 3akoH Jlxoyns - Jlenma. Jlamma
HaKaJIMBaHUSIL.

46

KopoTtkoe 3ambikanue. [Ipegoxpanutenu. Penienue 3ama4

47

[ToaroToBKa K KOHTPOJILHOM PabOTE MO TeMe «IJIEKTPUUECKUE
SIBIICHUSD)

48

MarnutHoe 1ojie MarHuTHoe noJie MpsMoro Toka. MaraHuTHbIe
JIAHUHT

49

MarauTHoOE noJje KaTyluku ¢ TOKOM. DJEKTPOMArHuThl U UX
MIPUMEHEHHE

50

ITocTossHHBIE MAarHUTHI. MardHuTHOE I10JI€ IIOCTOSHHBIX MArHUTOB.
MarauTtHoE 110J1e 3eMJIn

51

JleficTBMEe MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPUYECKUN JIBUTATEIIb..

52

JL.p. Ne 8 COopka 31eKTpoMarunuTa v UCIBITAHUE €0 JCHCTBHS
JI.P. Ne9Q M3y4yeH e 3J1eKTpUYEeCKOro ABUTraTest

53

Hcrounuku cBeta. Pacnipoctpanenue ceera

54

OTpa)KCHI/IG cBeTa. 3aKOH OTPAKCHHA CBCTA.

55

Iitockoe 3epkaio.

56

[IpeomiieHuE CBETA.

57

JInaza. Onruueckas cujia JIMH3EL.

[ U\ U U e—t




58

ITocTpoeHune n300pakxeHU B JIMH3aX.

59

JLp. Ne 10 ITonyuenne n300pakeHus MPU MOMOIITN JTHH3BI

60

O060060menue mo teme «CBeToBBIC IBICHUSY [10AT0OTOBKA K
KOHTPOJIbHOU padoTe

61

KP No4 « I'TOroBbIii KOHTPOJIbY

62

PeszepB. O000111€HNE U IOBTOPEHHE

63

PesepB. O0001IeHNE U TOBTOPEHUE

64

PeszepB. O60011ICHIE 1 IOBTOPECHHE

65

PeszepB. O000111€HNE M TOBTOPEHUE

66

PesepB. O0001IEHNE ¥ TOBTOPEHUE

67

Pezeps. O00011IeHNE 1 TOBTOPEHUE

68

PeszepB. O600111€HNE U IOBTOPEHHE

et | [ | et | | k| | ek




IHOYPOYHOE INIAHUPOBAHMUE

9 KIIACC
No i/ HaumeHoBaHusI TeMbl YPOKOB KoanuecTBO
yacoB
3aKOHbBI MEXaHUKHU
| OCHOBHbIE MOHITUSI MEXAHUKHU. 1
2 PaBHOMepHOE mpsiMonnHeNHOe ABUKeHHE. ['paduueckoe mpeacTaBiIeHue 1
PAaBHOMEPHOTO JIBUKEHUS
3 KonTponrsHas padbora Nel o teme 1
« BXOIHOM KOHTPOJIb)»
4 PaboTta Han ommbOkamu. OTHOCUTEITFHOCTh MEXAHHUECKOTO JIBHXKECHHUSI.
5 Yckopenne. PaBHOYCKOPEHHOE IPSIMOJIMHENHOE JIBUKECHHUE.
6 I'paduk 3aBUCUMOCTH CKOPOCTH OT BPEMEHU MTPH PAaBHOYCKOPSHHOM MPSMOITHHEHHOM
JIBI>KCHUHU.
7 [TepemenieHre Npyu paBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUYKCHUHU.
8 Pemenne 3agau.
9 JIP Nel 1
«VccaegoBanre paBHOYCKOPEHHOTO MPSIMOJIMHENHOTO IBHXKEHUSY.
10 CBob60o1HOE NaICHHUE.
11 Pabota Han ommOkamu. [lepemenienre nu CKOpOCTh MPU KPUBOJIMHENHOM JIBUKEHUU.
JIBI>KEHME Tesa M0 OKPYKHOCTH C MTOCTOSTHHOM MO MOJYJII0 CKOPOCTHIO.
12 Pemenune 3amau. 1 11




13 CamocrosdrenbHas padoTta
1o TeMe « MexaHu4eckoe JIBHKCHUE
14 [Iepss1it 3akoH HeroTOHA.
15 BzaumoperictBue Tea, Macca Tena
16 Bropoii 3akon HerotoHna.
17 Tpertuit 3axkon HproTona.
18 JIBM>KE€HHME MCKYCCTBEHHBIX CITYTHUKOB 3€MJIM.
19 HeBecomocTs U neperpysku
20 JIBM>KEeHUE TeJl oA JEMCTBUEM HECKOJIBKHUX CHIL.
21
Pemenue 3amay.2
22 CamocrosrenbHast paboTa 1o TeMe
«3akonbl HproTOHAY.
23 Nmnynbc .3aKOH COXpaHEHUs UMITYJIbCa. PEaKTUBHOE NBUKEHHUE.
24 Pemenne 3amau.3
25 Mexannyeckasi paboTa U MOIITHOCTb.
26 Pemenne 3agau.4
27 PabGora 1 noreHnMaIbHas YHEPTHSI.




28

PaboTa u kuHeTHYECKask SHEPTHUSL.

29 3aKOH COXpAHEHHUsI MEXAHMYECKOW YHEPTHM.
30 Pemenne 3agau.s
31 Kontponbhas pabora Ne2
110 TeEME « 3aKOHBbI MEXaHHKN.
Mexannyeckue kojaebanus (84.)
32 Pa0ota Haj ommbkamMu. MaremMaTHyecKuil U IPY>KMHHBIN MasiTHUKHU.
33 [Tepuon konebaHu MaTeMaTHYECKOTO U MPYKUHHOT'O MasiTHUKOB.
34 JIP Ne2
«M3ydenne KoiaeOaHUIl MATEMATUYECKOTO U MPYKUHHOTO MasiTHUKOBY.
35 JIP Ne 3
« MI3amepenue yckopeHust CBOOOTHOTO MaJIeHHUs ¢ TTOMOIIBI0 MATEMaTHIECKOTO
MasITHUKa)
36 Boiny>xiennble koneOanus. Pezonanc.
37 Mexanunueckue BoJHBI .Pemnienue 3agad.
38 CBoiicTBa MEXaHMYECKUX BOJIH.
39 CamocrosiTenbHas paboTa 1mo Teme

«MexaHndeckre KoJeOaHus ¥ BOJHBD.

DIEeKTPOMArHUTHBIE KOJIEOAHUS U BOJTHBI




40 [TocTositHHble MarHuThl. MarautHoe nosie .MarautHoe nosue 3emuu JI.P 1
No4 . »M3ydueHrne MarHuTHOTO MOJISI IOCTOSIHHBIX MAarHUTOBY

41 MaruautHoe noje 3aekrTpudeckoro Toka. JIP Noe5»Coopka ajaekTpoMarauTay

42 JleficTBME MarHUTHOTO IOJISL HA MPOBOAHUK € TOKOM .JIP Ne6 «3yuenune nerictBust
MArHUTHOTO MOJIsl HA TPOBOJHUK C TOKOMY

43 SIBneHne 3EeKTPOMariuTHOM MHAYKIIMA MarauTHbBIA TOTOK. 1
Hanpasnenune mHaykunonsoro toka. IIpasuno Jlenna JIP Ne7
«M3ydenue sBIEHUs YNEKTPOMArHUTHOW HHAYKLIMWY.

44 KonTtponshas padora Ned 1
1o Teme « Mroru neporo nonyroaus»

45 Camounaykius. PaboTa Ha1 onmOKkaMu 1

46 Konpaencarop. KonebaTeapHbIH KOHTYD, 1

47 CB0OOIHBIC DJICKTPOMArHUTHBIE KOJICOaHUs 1

48 BriHyX/1€HHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUSI. 1

49 [IepeMEeHHBIN JIEKTPUYECKHUMN TOK

50 Tpanchopmarop

51 Pemenne 3amau 1

52 [lepenaya 3neKTpUUECKON SHEPTUU 1

53 CamocTosiTenbHast paboTa 1mo Teme 1
«DJEKTPOMArHuTHAsT UHAYKIHUD.

54 1
DJIEKTPOMATrHUTHBIE BOJIHBL.

55 Hcnonb3oBaHue 3JIEKTPOMAarHUTHBIX BOJIH JIJIsl Iepeiayu uHpopMaluu 1




56 CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
57 DIJIEKTPOMArHUTHAs IPUPOJA CBETA.
58 [ITkaa 3JIEKTPOMarHUTHBIX BOJIH. 1
59 CamMocTosiTenbHast paboTa 1o Teme 1

« DIIEKTPOMAarHUTHBIE KOJICOAHUSI U BOJIHBD.

DJeMeHThI KBAaHTOBOUM (PM3UKHU

60 dotorpdekr. 1
61 CTpoeHue aToma. 1
62 CnekTpbl HICITYCKaHUSI ¥ TTOTJIOIICHUSI. 1
63 PaanoakTUBHOCTb. 1
64 CocTtaB aTOMHOTO si/ipa.
65 PanuoaktuBHBIE NIpeBpaiieHus. Pemenne 3aaay.
66 CamocTosiTenbHast paboTa 1o Teme

«CTpoeHue aToMa U aTOMHOTO sijipa. S iepHbIe CUIIbI
67 S nepHble peakiuu, 1
68 Jledekt macchl. DHEPreTUUECKHi BBIXO/ SIEPHBIX PEAKIIUM. 1
69 Pemenue 3amau 1
70 Jenenue sinep ypana IlenHas peakius. 1
71 S nepHblii peaktop. AnepHasi SHEpreTuka. 1
72 TepMmosinepHbIe peakInH. 1
73 JlencTBUs palOAKTUBHBIX W3JIYYEHUW U UX PUMEHEHHUE.
74 DJIeMEHTapHbBIC YaCTHUIIBI.




75 CamocrosrenpHas padoTa Imo TeMe 1
« DJIeMEHTHI KBAHTOBOU (PUBUKM.
Bcenennas
76 Pab6ora nag ommbkamu. CTpoeHne u MacmTadbl BeeneHHoi. 1
77 Pa3BuTHe npeacraBieHue 0 CTPOEHUU MUPA. 1
78 Pazmepsl u maciTabbl COTHEYHON CUCTEMBI. 1
79 Cuctema 3emis- JlyHa. 1
80 dusnueckas NpUpoAa TUIAHETHI 3€MJI M €70 €CTECTBEHHOTO CITyTHHKA JIyHBI. 1
81 JIP Ne8« Omnpenenenre pa3MepoB JIYHHBIX KPaTEPOBY. 1
82 [1naHeTsL.
83 JIP Ne9«Ormpenenenre BHICOTHI M CKOPOCTU BHIOpOCA BEIIECTBA U3 BYJIKaHA HA
cinytHuke FOnurepa Moy
84 Mauisie Tena COTHEUHOUM CUCTEMBI. 1
85 ConHeyHas cucTeMa —KOMILIEKC TeN , UMEIOIIUX 00111ee MPOUCXOXKICHHE 1
86 Hcnonp3oBaHue pe3ysIbTATOB KOCMUYECKUX UCCIEA0OBAHUN B HAYKE, TEXHUKE U 1
HapOJAHOM XO35IMCTBE.
87 Kontponbnas padota Ne 4 o Teme 1
«TOroBBIY KOHTPOJIBY
88 Pabora Han ommbkamu . UToroseie 3aHsTust 1
89-102 IToBTOpEHME 1
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