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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE IOJOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTpPaMMBbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxe ¢ yuétoM ¢eaepaibHON padodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Dusnkay.

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
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAECPKAHUS 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:

® Hay4YHO OOBSCHSTH SIBJICHUS;

® OICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

® UHTEPNPETUPOBATH  JIaHHBIE W WCIOJIb30BaTh  HAYYHBIE
JI0Ka3aTeNbCTBA JIJISl TOJTYUYEHHS BEIBOJOB.

Lenn wusyueHus ¢GU3MKK Ha YPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBanus ydeOHoOro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit @Denepannu, peanu3yrOIUX



OCHOBHBIE  00IIIE00pa30BaATEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Kosterun MunucrepcTBa npocenienus: Poccuiickoit @enepanuu (IpoTokoa ot 3
nexadps 2019 r. Ne [1K4BH).

Henu nzyyenusi pusnkm:

npuoOpeTeHrne HHTEepeca U CTpeMJICHHs OOydYalouxcsi K HayYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX MHTEIUICKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHus U (POPMUPOBAHHE
UCCIIEI0BATENLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;
dopmMHupoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJjbTaTra H3yUeHHs
OCHOB CTPOEHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;
dbopMupoBaHUE TPEACTABICHUNH O pONU (U3UKU JUISL Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyayuien
npohecCHOHANTLHON JIEATEIBHOCTH, CBSI3aHHOW ¢ (PM3MKOMH, MOATOTOBKA K
AanbHEHIIeMy 00y4eHHUIO B ’TOM HAIPaBIICHUH.

JIoCTH)KEHHE 3TUX IIeJied MporpaMMbl 1O (HU3UKe Ha YpPOBHE OCHOBHOTO
oO1mrero o0pazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1a4:

npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHHWU  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpUOOpPETECHNE YMEHUW OMHCHIBATH U OOBSICHATH (DM3MUCCKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS NPOCTEUIUX PAcUETHBIX 3amad ¢
UCIIOJIb30BAaHUEM (U3MYECKUX MOJENICH, TBOPUYECKHMX U TMPAKTHKO-
OpPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOIIOAATh IPUPOIHBIC SIBICHUS U BBITIOIHITH OMBITHI,
nabopaTopHble pabOTBl M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHOOPOB;

OCBOEHHE NMPUEMOB padOThl ¢ MH(pOpPMAIENl (PU3NUECKOTO COAEpPKaAHUA,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3NUKH, aHATIN3 U
KPUTUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu po¢eCcCHOHATBLHON JACATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3NUIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjiacce — 68 yacoB (2 yaca B HEJIENI0), B §
Kjacce — 68 vacoB (2 yaca 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.



COILEPKXAHUE OBYUYEHUA
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.

®dusnueckue BenudyuHbl. 3Mepenune Qusnmueckux BenuuuH. PuU3nUecKue
npuoopsl. [lorpemHocts u3mepenuil. MexayHapoaHasi CUCTEMA €AMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOLY.
EctecTBeHHOHayuyHBI METOJ MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHHUE
HaOmogaemMoro siieHus. Onucanue GU3NYEeCKUX SBJICHHUM C MOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckne, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUSI.
2. dusznyeckue nMpuOOpHI U MpoLEaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM U
(G POBBIM PUOOPOM.

Jlabopamopnuie padbomot u onvimet.

Omnpenenenne 1eHsb! AeIEHUS IKaJIbl U3MEPUTENBHOTO Ipubopa.
N3mepenue paccTosiHUN.

W3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEA.

Onpenenenue pa3MepoB MaJbIX TEIl.

M3mepenne TteMmeparypbl IIPU MOMOLIM >KMIKOCTHOIO TEPMOMETpPA H
JaTYMKA TEMIEPATYPHI.

IIpoBeneHne uccnenoBaHus IO MPOBEPKE T'MIOTE3BI: NAIBHOCTH IOJIETA
[IapuKa, MyIIEeHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OoJiblle BhICOTa

Al ol e
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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. HaGmronenue 6poyHOBCKOTO ABUKECHHUSI.



2. Habmonenune nuddysun.
3. HaGnionenue ~ siBneHui,  OOBSACHSAIOMIUXCA  MPUTSHKEHUEM WA
OTTAJIKUBAHUEM YACTUIL BEIIECTBA.

Jlabopamopnuie padbomot u onvimoi.

I. Ouenka pguameTpa aroMa METOJOM psiIOB  (C  UCHOJIb30BAaHUEM

dboTorpaduir).

2. OnbIThI MO HAOJIOICHUIO TEIJIOBOT'O PACHIUPEHUS Ta30B.

3. OnbITel 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSIKEHUS.

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 [IBMDKEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTHOCTH BemecTBa. CBsA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IMHHUIIC
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.

Hab6nronenne MexaHnuecKoro IBUKEHHUS TeJa.

N3mepenne cKkopoCTH NPSAMOJIMHENHOTO JBUKEHHS.
HabGmronenue siBjeHUST MHEPIIUH.

Hab6nronenune n3MeHeHust CKOpoCTH MpU B3aUMOJCHCTBUU TEll.
CpaBHEHHE MacC MO B3aMMOJIEVCTBUIO TEI.

R e

. CroxeHue cuil, HallpaBJIEHHBIX IO OJHOU MPSMOM.

JIa6opamopnbte pabomul u onvimol.

1. OmpeneneHure CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS (IIapHUKa B XKUAKOCTH,
MOJIEJIU AJEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJbXEHUs OpycKa WM IIapuKa 0
HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue MIOTHOCTU TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
NPYXUHBI OT TPUII0KEHHOU CHITBI.

5. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIBI TPEHHS CKOJIBKEHUS OT
Beca Tejla M XapaKTepa COMPUKACAIOUINXCS TOBEPXHOCTEH.

Paspnen 4. JlaBinenue TBEPABIX TeJl, dKMIAKOCTEH U Ta30B.



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
BO3aAymHON oOonouku 3emiu. OmnbiT Toppudemnu. M3mepenue armocdepHOTO
JaBJieHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 1151 u3MepeHus: aTMOChHEpPHOTO JTaBIICHUS.

JlelicTBrE )KUAKOCTU U Tra3a Ha MOrpyKEHHOE B HUX TeJ0. BelTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJIKUBAIONICH CUJIBI OT 00BEMA MOTPYKEHHON YaCTU
TeJIa ¥ TUIOTHOCTH KUJIKOCTH.

AP

~

PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

VYcnoBue miaBaHus TeN: IJIaBaHUE WM MOTPYKEHUE TeNl B 3aBUCHMOCTH

OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIAKOCTH.

Jlabopamopnuie padbomut u onvimol.

1. HMccnenoBanue 3aBUCUMMOCTH Beca Tela B BOAE OT 00bEMa NOrpy>KEHHOM B
AKUJKOCTh YaCTH TeJla.

2. OmpeneneHue  BBITAJKHUBAKOIICH  CWIbl, JEHCTBYIOIIEH Ha  TEJoO,

IIOIPYKEHHOE B JKUIAKOCTb.

*

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CHIIBI, JENCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnsbITbl, AEMOHCTPUPYIOIIME 3aBHCUMOCTh BBITAJIKUBAOIIEH CHIIBI,
JNEUCTBYIOIIIE Ha TEI0 B KUJIKOCTH, OT O00bEMa TMOrpyKEHHOW B
KUJKOCTb YaCTH TEJIA U OT TUIOTHOCTH KUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBaHUE JIOAKHM 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.
IIpeBpaieHre 0OTHOTO BHIa MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTBIX MEXaHU3MOB.

Jlabopamopnule padbomot u onvimol.

1. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM ABMXKCHHUU Tella

10 TOPU3OHTAIILHOW MOBEPXHOCTH.
2. HccnenoBaHue yCcaOBUK PAaBHOBECUS pblUara.
3. Nsmepenue KII/] HaK1OHHOM ITOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUH.
8 KIIACC

Pa3znen 6. TeruioBble siBJICHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUHU.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOrO0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUYECKOU TEOPHH.
CmaunBaHu€ U KanWJUISIPHBIE sABJIEHUS. TennoBoe paclinpeHUe U CKaTHe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHXKCHUS
gactuil. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPruu:
Teronepeaaya U COBEpUIEHUE paboTHI. Buasl TEIUIONEpEaaun:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3IIyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BEIIECTBA. 1emIOOOMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIoBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Vcnapenue. Kunenue. VYiaenpHas Termyiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JABIICHUS.

BnaxxHocth Bo3ayxa.

DHeprus TOIJIMBA. Y AeIbHAs TEIUIOTa CTOPaHUSL.

[Tpunuumner paGotsl TemoBbix Aurareneit KIIJ| TtermoBoro nsurarens.
TernoBble IBUTATENH U 3aIIUTA OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUU B TEIUIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO ABMKCHHUS.



Habmonenne nuddysun.

HabGnronenue siBjeHnil cMaunBaHUs U KallWJUTSIPHBIX SIBJICHHM.
HaOmronenue TemioBoro pacimpeHus Tel.

N3meHeHne naBieHus rasa Mpu M3MEHEHHH OOBbEMA M HArpeBaHUU WIIH
OXJIAXICHUU.

[IpaBuiia U3MepeHus TeEMIIEPaTypBbl.

Bunbl Tenonepenaym.

OxJtaXkieHue Ipyu COBEPILIECHUH padOTBHI.

9. HarpeBanue mpu coBepiiieHuU pabOThl BHEIITHUMH CHJIAMHU.

10.CpaBHEHHE TEMIOEMKOCTEN Pa3IMYHbIX BEIIECTB.

11.HabGmronenue KumneHus.

12.HabnroieHne noCcToSHCTBAa TEMIIEPATy Pl IPH IIABJIECHUU.

13.Moenu TenaoBbIX ABUTATENECH.

Jlabopamopnuie padbomot u onvimot.

1. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSKEHUSI.

2. OnpITHI O BBIPAIIMBAHUIO KPUCTAIUIOB IIOBAPEHHOM COJIM MJIU caxapa.

3. OmbITHl 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHs Ta30B, KUIKOCTEH H

TBEPABIX TEII.

4. OmpeneneHue AaBIeHUS BO3yXa B OJTOHE HIIPUIIA.

5. OnbIThl, EMOHCTPUPYIOIIME 3aBUCHUMOCTH JABICHUS BO3JyXa OT €ro

00BEMa U HATPEBAHMS WIIH OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl TMHEHHOM 3aBUCUMOCTH JJTMHBI CTOJIOMKA KHIKOCTH

B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.
7. HaOmoneHue wW3MEHEHUsT BHYTPEHHEH DSHEpPruM Tella B pPe3yJbTare
TeIuIonepeaayu U paboThl BHEITHUX CHJI.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U

ropsiuYeu BOJIBI.

9. Onpenenenne  KOJIMYECTBA  TEIUIOTHI, IIOJYYEHHOIO BOJIOM  IIpHU

TEMI000MEHE C HArPEThIM METAJUTHUYECKUM IIHITHHIPOM.

10.0Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

11.HUccnenoBanue nporecca HCIapeHusl.

12.0npenenenne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

13.0Onpenenenue yaeapHOU TEIIOTHI TUIABICHUS JIbIA.

Paznen 7. DjekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnekTpu3anus Tel. J[Ba poaa 3ieKTpUuUecKuX 3apsiioB. B3aumoneicTBue
3apspKeHHBIX  Teil. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPS0B U PACCTOSHUS MEXKIY TEIaMH).

Onektpuueckoe mnoine. Hanpsok€HHOCTh anekTpuueckoro mnodisa. IIpuHuun
CYHEPHO3ULIUH IEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuyecKkux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HNCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJIKOCTSAX U raszax.

Onektpuueckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBarenbHOE M NApauIeNIbHOE  COCIMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 5JIEKTPUYECKOrOo ToOKa. 3akoH Jhxoyns—JleHna.
DnexkTpudecKue 1enu U NOTPEOUTENH NEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocrossHHBIE ~ MarHuTHl.  B3anmonaeicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJIM U €r0 3HAYEHUE JJIS KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTtHoe 1oje  dJeKTpudeckoro Toka. [Ipumenenume
AJIEKTPOMAarHuTOB B TEXHUKE. [[eicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCnoyib30BaHME 3IEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apanesd. fABnenne snekrpoMarHuTHOM MHAYKInK. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.

JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U JIEUCTBUE JJIEKTPOCKOTIA.
DeKTpocTaTuYeCKast HHAYKIUS.

3aKOH COXPAHEHUS DJIEKTPUUECKUX 3apsI0B.
[IpoBOHHUKH U TUSIIEKTPUKHU.

MopaennupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHnKHM OCTOSIHHOTO TOKA.

9. JleicTBUA DIEKTPUYECKOTO TOKA.

10.25eKTpUUeCKU TOK B )KUIKOCTH.

11.T"a30BbIi1 pa3psi.
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12.3MepeHune CUiibl TOKa aMIIEPMETPOM.

13.13MepeHune 3IeKTPUIECKOr0 HAPSIKEHUS BOJIBTMETPOM.
14.PeocTaT u Mara3uH CONpOTHUBIICHUI.

15.B3aumoaeiicTBie NOCTOSHHBIX MAarHUTOB.

16.MonenupoBaHue HEBO3MOKHOCTH Pa3AECICHUS MOJIOCOB MAarHUTA.



17.MonaenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

18.0mbIT IpcTena.

19.MarauTtHo€e noJie Toka. DNEKTPOMArHurT.

20.lelicTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

21.2neKkTpoaBUraTesnb MOCTOSHHOTO TOKA.

22.WccnenoBaHue SIBIEHUS 3JEKTPOMAarHUTHOW UHIYKIIUU.

23.0nbiTel Dapages.

24.3aBUCAMOCTDh HAIIPABJICHUS HMHAYKLIUOHHOTO TOKa OT YCIOBHHU €ro
BO3HUKHOBEHHUS.

25.20eKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimul.

l. OnpiTel 1O HAOMIOAEHUIO SIEKTpU3aAUUM TeJl UHAYKIMEH U Mpu
COIIPUKOCHOBEHUMU.

2. UccnenoBanue MACWCTBHUS DICKTPUUECKOTO TIOJII HA MPOBOJHUKH U
JTUDJICKTPUKH.

3. COopka u npoBepKa pabOThI IEKTPUUECKOM IEMU MOCTOSHHOTO TOKA.

4. VI3amepeHue u peryJIupoBaHUE CHIIBI TOKA.

5. W3MepeHue U peryIMpOBaHNe HATIPSDKEHUSI.

6. VccnemoBanue 3aBHCHMOCTH CHJIBI TOKA, HIIYIIETO YEpe3 pPE3UCTOp, OT

COMPOTHUBJIEHUS PE3UCTOPA U HAIPSLKEHUS Ha PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAAN IOMEPEYHOIO
CEYEHMs U MaTepuara.

8. IlpoBepka mnpaBWiIa CIOXKEHHUS HANPSKEHUW MPU TOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuia Uisl CUJIbI TOKAa MOpPH NApajlIeIbHOM COEIMHEHUU
PE3UCTOPOB.

10.Onpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

11.0npenenenne MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISEMOW Ha
pe3ucTope.

12.MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO Yepe3 JamMIOuKy, OT
HaIIpsSKEHUS Ha HEW.

13.0Onpenenenue KII/[ HarpeBaTesi.

14.ViccnenqoBanne MAarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MAarHUTOB.

15.3yyenne MarHUTHOTO TIOJISI TMOCTOSHHBIX MArHUTOB TMPU  HUX
O0OBEMHEHUY U PA3/ACIICHUH.

16.VccnenoBanue nelcTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17.00bITbl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI  B3aWMOJICHCTBUS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIBl TOKa W HalpaBJEHUS TOKa B
KaTyIIIKe.

18.13yueHne nelcTBus MArHUTHOTO TOJII HA IPOBOIHUK C TOKOM.

19.KoHcTpynpoBaHue u u3yuyeHue padOThl 3JIEKTPOIBUTATEIIS.

20.N3mepenue KII/I anmekTpoaBUTraTeIbHON YCTaHOBKH.

21.00BITBI  TI0 MCCIEIOBAHUIO SIBJICHHUS SJICKTPOMATHUTHOM WHIYKIUU:
UCCIIEIOBAHUE W3MEHEHUM 3HAYEHHS W HaAMpaBJICHUS WHIYKIIMOHHOTO

TOKA.
9 KUIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBUXKeHHE. MarepuanbHas Touka. CucTtemMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOoe npsMONIMHENHOE BUXEHUE. CpeaHsiss 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEitHoe JBuxkeHHe. (CB0oOOgHOE
nageHue. OnbITel ['anunes.

PaBHOMepHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepuon u yvacrota oOpamieHus.
JIuHeiHas u yrioBasi CKOpocTH. LIeHTpocTpeMuTeNbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HprotoHa.
[IpyHLIMN CyTIEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUla
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
naneHud. JBmkenue rmianer BOKpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3AKPETUIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuibl. 3aKOH COXpAaHEHUS
MMIyJbca. PeakTMBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaGoTa CHJI TSXKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHInanbHas SHEPTruUs Tea, MOAHITOrO HaJl
NOBEPXHOCTBIO 3eMJu. [loTeHIIManbHas S3HEPTUS CKAaTOM NpyKUHbL. KuHeTnyeckas
sHeprus. TeopemMa 0 KMHETMYECKOM DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOMU
SHEPIUH.

Hemoncmpayuu.

1. HaGmronenne MeXaHMYECKOTO JIBUXKEHUS Tea OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.



N

AN

8.
9.

CpaBHeHUE TyTed W TPAeKTOPUN ABUIKEHHSI OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGmronenue nBrkeHwus Tena Mo OKpYKHOCTH.

Hab6nronenne MmexaHMuecKuX sIBIICHUN, TPOUCXOISIINUX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl Tejla U JEUCTBYIOUIEH HA HEro
CUJIBL.

HabGntonenue paBeHcTBa CHII IPU B3AUMOJIEHCTBUU TEN.

N3meHenue Beca Tea pu yCKOPEHHOM JBHKECHUH.

10.ITepenaua nmmyiibca Ipyu B3aUMOJACHCTBUN TEIL.

11.TIpeobpa3oBanusi JHEPTUU PHU B3aUMOJICHCTBUU TEN.

12.CoxpaneHue uMITyJibca Mpy HEYNPyTroM B3aUMOJICUCTBUU.

13.CoxpaHeHue umiyJibca npu abCOIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.
14.Habmroienre peakTUBHOTO JIBUYKEHUS.

15.CoxpaHeHue MEXaHMYE€CKOM SHEPTHH MPU CBOOOTHOM NaJCHHH.
16.CoxpaHeHrne MEXaHUYECKOW SHEPTHUM TIPU JIBUKECHUU TeJla MOJT IEUCTBUEM

IIPY’KUHBI.

Jlabopamopnule pabomot u onvimel.

l.

*

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OrnpeneneHue CpelaHel CKOPOCTH CKOJIBKEHHS OpyCKa WU JIBUKEHUS
[IapuKa 1Mo HaKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HavyaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIUW TMPU PABHOYCKOPEHHOM JIBIDKEHHHU Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABMKCHUH Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.



10.0npenenenne pabOThl CUJIBI YOPYrOCTH TpU TMOABEME TIpy3a C
MCIIOJIb30BAaHMEM HEMOJIBHKHOTO U MOJABMYKHOTO OJIOKOB.

11.M3ydyeHue 3ak0Ha COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannuyeckue KoJie0aHUs U BOJIHBI.

KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUI: IEPUO/,
4acToTa, aMIUIUTyJa. MareMaTU4ecKnil U NpyKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPrUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxaromue  koneOaHus.  BeIHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoOWcTBa MeXaHMYeCKUMX BOJH. IIpomonbHble U
nomnepevHble  BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTBh 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yAbTPa3BYK.

Jemoncmpayuu.

1. HaOnronenue koiieO0aHMil TET MO AECUCTBUEM CHJIBI TSHKECTA U CHJIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHY)IEHHBIX KOJ€OaHU U pEe30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKYyCTUYECKHI1 pe30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. Onpenenenue YacTOThl W TepuoAa KOJIEOAHUN MaTeMaTHYECKOIo
MasiTHUKA.

2. OmnpenesieHre YacTOTHI U IEpUOAA KOJIeOaHUN MPYKMHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH Mepuoja KojieOaHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JAJUHbI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH MEpUOIa KOIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IlpoBepka HE3aBUCHUMOCTU TE€pHOJia KoieOaHui rpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnpIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoaa  KoJjeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue ycKopeHus CBOOOIHOTO MaeHUSI.

Paszzgesn 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  ODJEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »neKTpoMarHUTHBIX BOJH. lcnonb3oBaHue
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QJICKTPOMAIrHUTHBIX BOJIH IJIS COTOBOM CBSI3H.



DJNeKTpoMarHuTHas mpupoga cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBeTA.

Jemoncmpayuu.

1. CpoiicTBa 2IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimut.

1. W3yyeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C IMOMOIIBI0O MOOHIBLHOIO

tenedoHa.

Pa3nen 11. CBeToBbI€ AIBJICHHUS.

JlyueBas  Momenb  cBera.  Mcrounmkm — cBera.  [IpsamonuHenHoe
pacrnpoctpanenue ceera. 3atMenus Connna u Jlynsl. Otpaxenue ceera. [lnockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon nayueid B JnuH3e. OmnTuyeckas cucrtema (QoToanmnapara,
MHUKPOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biam3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOnMHEIHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomiienue cpera.

Onrtuyeckuil CBETOBO/I.

Xop tyuelt B coOuparolie JIMH3e.

XO0[ Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIIA.
10.Monens riaza.
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11.Pa3nosxxeHue Oenoro cBeTa B CIEKTP.

12.TTonyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimol.

1. UccnenoBanue 3aBUCHMOCTH yIJla OTPaXEHHUs CBETOBOIO Jiyda OT yrjia
najeHusl.

2. U3yueHue xapaKTepUCTHK U300pakeHUs MTpeIMeTa B IUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIIEHUSI CBETOBOTO JIy4a OT yriia
MaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlomyuyeHnue n300paKEHHI C TTIOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenne POKYCHOTO PacCCTOSIHUS M ONTUYECKOW CHIIBI cCOOMparoiien
JIUH3BI.

6. OmbITHI 110 PA3T0KEHUIO OEJI0r0 CBETAa B CHEKTP.

7. OnpITl MO BOCHIPHUSATHIO LBETA MPEIMETOB IMpPHU MX HAOIIONECHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Paszpnesn 12. KBanToBbI€ SIBJICHHS.

Omneitel Pe3epdpopna v miuanerapHas Mozenb atoma. Mogaens atoma bopa.
Hcnyckanue u noramonieHne ceera aroMoM. KBanTel. JInHedaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aroMHoro sapa. HM3orombsl.  PagmoakTuBHBIE
npespamienus. [lepuon nomypacmnana aTOMHBIX SI€ED.

SnepHple peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOTO MU MAacCOBOTO YHCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsA3b Macchl W 3HEpPruu. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sueprun CoiHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUW HA >KUBBIE
OpraHU3MBbI.

Jemoncmpayuu.

CreKTpbl U3Ty4YEHHUs U MOTJIOIICHHUS.

CreKTpbl pa3IMyYHbIX ra30B.

CnekTp Boaopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

Pabota cuérurika HOHU3UPYIOUINX U3ITYUESHHM.

Peructpauus u3nydeHus NpupoIHbIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HaGmroneHue CrlomHbIX U TMHEHYAThIX CIIEKTPOB U3ITyUYESHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPTUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. H3mepeHue parioakTUBHOTO (OHA.

IToBTOPUTEIHLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMKA MOAYJIb IPEIHA3HAUEH JIJISi CUCTEMATU3ALMU
u  0000IIeHUsT MPEIMETHOrO  COACPKAHUS UM OMbITa  JACSTEIbHOCTH,
NpUOOPETEHHOTO NIPU U3YUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe Ui o0ydaroumxcs,
BBIOPABILIUX 3TOT y4E€OHBIN MpeaMerT.

[Ipy M3y4eHUH AAHHOTO MOJYJIA PEaTU3yIOTCd U CHCTEMATH3UPYIOTCS BUBI
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMUpYyeTCs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTb: OCBOEHHE HAy4HBIX METOJOB HCCIEIOBAaHUS

AR o



SBJICHUM TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUYECKUE
ABJICHUSI, TPUMEHAS T[OJYyYEHHbIE 3HAHHWs, pemarh 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATETBHOCTHBIN XapaKTep JAHHOTO pas3eiia peaaus3yeTcs
32 CY4€T TOro, 4YTO OOydarmuecs BBITONHIIOT 3aJaHusl, B KOTOPBIX WM
pPEeAJIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHSTH
(uzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCEAHEBHOMN KU3HU;
MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAaHUS (PU3NUECKHUX SBJICHUM, B TOM
YUCJIE JJI POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATHh HAy4HbIE OCHOBBI HAM0O0JIE€ BaXKHBIX JOCTHUNKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPI'UHu.



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

Nzydenue (pu3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y obOydarorierocss OyayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B
JaCTH:

1) IATPHOTHYECKOT0 BOCIIUTAHUS:

— IIPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(u3nUecKOl HayKU;

— [IEHHOCTHOE OTHONIEHUE K TOCTUXKEHHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B OOCY>KJIEHUM OOIIECTBEHHO 3HAYMMBbIX
U OTUYECKUX NpoOJeM, CBA3AHHBIX C MPAKTUYECKUM [PUMEHEHUEM
JTOCTUKEHUN (PUBHUKH;

— OCO3HAaHHME BaXHOCTHM MOPAIBbHO-3TUYECKUX MPUHLUIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCHPHUSITUE ICTETUYECKUX KAayeCTB (PU3MYECKOM HAayKH: €€ TapMOHUYHOTO
MOCTPOCHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3MYECKOM HAayKHM KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHUSI MUPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BaXKHEWIIEH COCTaBIISIIOLIECH
KYJIBTYPBHI;

— pa3BUTHE HAY4YHOU JIFOOO3HATEIBHOCTH, UHTEpPECA K HCCIEI0BATEIHCKOM
NEeATEeNbHOCTH;

5) ¢opvupoBaHus  KYJbTYPbl 3A0POBbS H  IMOLUMOHAJIBHOIO
0/1aromoJry4us:

— OCO3HaHHWE IICHHOCTH O0€30MacHOro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBWJl O€30MacHOr0 TMOBEJCHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

— c(hopMupoBaHHOCTh HaBblKa pediieKCUM, NMpPU3HAHME CBOEro IpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTH€ B PEIICHUM MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U



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

e — MHTEPEC K MPAKTUICCKOMY M3YUCHUIO TTpodecchii, CBA3aHHBIX ¢ (PUBUKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e — OpHEHTAlMs Ha MpUMEHEHHE (U3NUYECKUX 3HAHWUM JIS PEIICHHS 3a1ad B
o0JlacTH OKpy’Karollel Cpeapl, TUIAHUPOBAHUS IIOCTYNIKOB M OIGHKH HX
BO3MOXHBIX TTOCJIEJICTBUMN JIJIs1 OKPY’KAIOIIEH Cpebl;

e — OCO3HaHHME TIOOAJTBLHOIO XapakKTepa SKOJOTMYECKUX MpoOIeM M MyTel ux
pelieHus;

e 8) ajanTanuM K U3MEHSIOIIUMCH YCJOBUSM COUMAJILHOM M MPHUPOAHOM
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU MPU BBHIIOJHEHUU HUCCIEIOBAHUN U
POEKTOB (hM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
JPYTHX;

e — TIOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 IPAKTHUYECKYIO
JIeSITETLHOCTD;

e — NMOTPeOHOCTH B (POPMUPOBAHMHN HOBBIX 3HAHUI, B TOM YHCIIE€ (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME JAeUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH
buzuky;

e — IUIAHUPOBAHUE CBOETO PA3BUTHA B MPUOOPETECHUU HOBBIX (PU3MUESCKUX
3HAHUI;

e — CTPEMJICHUE aHAJU3UPOBATh U BBISIBIISTH B3aUMOCBSI3U MPUPO/IbI, O0IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e — OLEHKA CBOUX JEHWCTBUM C YYETOM BIMSHHS Ha OKPYXAIOIIYIO Cpexdy,
BO3MOKHBIX TJI00aJIbHBIX TTOCJICACTBHI.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynmbraTe OcBOeHHS mporpamMmbl Mo (pu3MKe HAa YPOBHE OCHOBHOTO
oOuiero oopazoBanus y o0y4aromierocsi OyayT cqpopMUpOBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOUIIE I03HAaBaTEIbHbIE YHUBEPCAIbHbBIE YUeOHbIE 1eHCTBUS,
KOMMYHHKATHBHbIE  YHUBEpCAJbHbIE  y4eOHbIE  JCHUCTBHS,  pETyJSATUBHBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruuecKkue J1eficTBUA:



BBISIBISITh M XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(sBNIEHU);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALINN, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU U IPOTHUBOPEUHSI B pacCMaTpUBaeMbIX (akTax,
JAHHBIX U HAOIIOJIEHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBS3M NpPHU U3YYEHUU (PUINUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C MCIIOJIb30BAHUEM JICTyKTUBHBIX
Y WHIYKTHBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(bU3UYECKUX BEJIMYNH;

CaMOCTOSITENTFHO BBIOMpaTh crmoco0 perieHus Yy4yeOHOH (u3nueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BAapUaHTOB pEIIEHUs, BbIOOp HamOoiee
MOJIXO/ISIIETO C YYETOM CaMOCTOSATEIBHO BbIICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT IMO3HAHUS;
IIPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOMKHBIN
(U3UYECKUI JKCIEPUMEHT, HEOONBIIOE HCCIEN0BaHUE (PUINYECKOTO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIUIO,
MOJyYEHHYIO B XOJI€ UCCIIEIOBaHMSI MU 3KCIIEPUMEHTA;

CaMOCTOATENBHO (POPMYIMPOBATH 000OIIEHHS U BBIBOJBI 10 pe3yJibTaTaM
POBEAEHHOIO HAOJIIOIEHUS, OIBITA, UCCIICOBAHNUS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JlajibHEWIee pa3BUTHE  (PU3NYECKUX
MPOLIECCOB, a TAK)KE BBIIBUTATh MPEANOI0KEHNU 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTBI U 3alpPOChI MPU MOUCKE U
orOope WHPOPMAIMKM WIM JaHHBIX C y4ETOM MPEIIOKEHHOW y4eOHOU
busznuecKoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUIOB M OPM TIPEACTABICHHUSI;

CaMOCTOATEITLHO BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBICHUS
uHDOpMAIIMM W WUIIOCTPUPOBATh peEIIacMble 3a7a4d  HECIOXHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi M X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBIC YHHBeEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B XOJIe OOCYXKJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOil TEMBbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pENICHUE 3aJadd M TOJICP’KaHHE
0J1aroKeIaTeIbHOCTH OOIICHUS,



CONOCTABJATH CBOM CYXIEHHA C CYXICHUAMH JPYTUX YYaCTHHUKOB
auaiora, o0OHapyUBaTh Pa3jiuiKue U CXOJICTBO MO3ULIUN;

BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMCBMEHHBIX TEKCTaX;
MyOJMYHO MPEJICTABIATh PE3YIbTaThl BBIIOIHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIIEI0BaHUS, IPOEKTA);

[IOHMMAaTh W HCIOJNB30BaTh  IPEUMyINECTBA  KOMAaHIHOM W
WHIUBUIYAIbHOM paboThl MNpU PEIIEHUHM KOHKPETHOW (U3MUecKOoMt
poOJIeMBI;

IIPUHAMATh LIEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATH JEHCTBUS
no €€ JOCTH)KEHHIO: PpACIPENENsITh pOJIH, OOCYX AaThb MPOLUECCH U
pE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acTh PabOTHI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO MU KOOPAMHHUPYS CBOM JEHUCTBHS C JPYTUMHU
YJIeHaMU KOMaH/bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPUSIM,
CaMOCTOATENBHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHS.

PeryiasiTuBHbIC YHUBEpPCaJIbHbIe Y4eOHbIE 1eiiCTBUA

Camoopranuzamnus:

BBISIBJIATH IIPOOJIEMBl B JKU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIIUX
ISt perieHust GU3NYecKuX 3HaHUM;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAaX TMPHUHATUS  PEIICHHH
(MHIMBUYaJIbHOE, NMPUHATHE DPELICHUS B TpYMNIE, NPUHATHE PEIICHUMN
rpynmnoi);

CaMOCTOATEIBHO COCTABJISITh AITOPUTM PELIEHUs (PU3HUECKON 3a7a4i WIN
IUIaHa HMCCIIEAOBAaHUA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IIPEIIaraéMble BAPUAHThI PELICHUN;
JenaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpeyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHHUS)  pPe3yJIbTaTOB
NS TENbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIECATEILHOCTh (B TOM YHWCJIE B XOJ BBITOJHEHUS
(U3UYECKOr0  HCCIEOBAaHMS WJIM TIPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIUXCS CUTYyalHii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;



® CTaBUTH ce0s Ha MECTO JIPYroro YeJlOBEeKa B XOJ€ CIOpa WIH JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIoOro;

e [IpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU PEIICHUH (PU3HUECKUX 3a7a4d WIn
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE YK€ IIPABO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K koHIly 00yueHus B 7 Kjacce npeMETHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

® WCIIOJNIB30BAaTh TOHATHS: (PU3NYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJIIOICHUE, SKCIEPUMEHT, MOJENb, TMIIOTE3a, €AMHMIBI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JIBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUsS, PABHOAECUCTBYIOIIAS
cuna, aepopmanusa  (ympyras, IJIacTUYecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

e paznuyarh sBiaeHUS (Auddys3us, TEIIOBOE IBMKEHUE YACTHI[ BEIIECTBA,
paBHOMEpPHOE  JBW)KEHUE, HEpPaBHOMEPHOE JABW)XKEHHE, HWHEpIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3AKPEIUIEHHOW OCBIO
BpalllcHUsI, Tepefada AaBiCHUS TBEPABIMH TENaMH, XUIKOCTSIMU U
razamy, atMocdepHoe JaBleHWE, TIUIaBaHUE Tell, MPEeBPAICHUS
MEXaHUYECKON AHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3NYECKHX SBJICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3HUECKHE SBICHUS B MPUPOJE:
MPUMEpHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXHBOU
MpUpoJie, NCUCTBUE CHJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOro JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YelI0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 3a/a4y B yueOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHYECKUX SIBIICHUI;

® ONUCHIBATh U3YYCHHBIC CBOWCTBA TeN M (DM3MUCCKHUE SBICHUS, UCTIOIB3YS
bu3nueckue BeNWYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIECTBA, BpEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIa TSAXKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOTO Tena, >KUIKOCTH, Tasa),
BBITAIKMBAOIIASl CHJIA, MEXaHWYEeCKas padoTa, MOUIHOCTb, IIEYO CHJIBI,
MOMEHT CWIbl, KOX((OUIMEHT TMOJE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETHYECKass U TOTEHIMAJIbHAsl SHEPrus), MpU ONHCAHUM MPaBUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEMbIX  BEJIMYHMH, HX
0003HAaUCHUS W ENUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (OPMYIIBI,



CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
WCIIOJIB3Ysl MpaBUJIa CIOXKEHUS CUJl (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesna, MpaBUiIO paBHOBECUs pblyara (6J0ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKON
DHEPruu, TPU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA W
3alUChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UYECKHUE SIBICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE€ CHUTyalluid MPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpO Ha 1—2 M3y4EeHHBIX CBOWCTBA (DU3UYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3aJayd B 1—2 JEUCTBHS, WCIOJIB3Yysl 3aKOHbI U
dbopmybl, CBs3BIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIJIOBHSI 33/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMUMHBI B (DOPMYyJbl M MPOBOAUTH PACUEThI, HAXOAUTH CIPABOUYHBIC
JaHHbIE, HEOOXOIMMbIE JIJIsl PEUICHUs 3a]1a4, OILIEHUBATh PEATUCTUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEHIUTh TMPU TTOMOIIH
(hbU3UYECKUX METOJ/IOB, B OMTMCAHUM MCCIICI0BAaHUS BBIICIATh IPOBEPSIEMOE
Npeanojgoxkenne  (rumoresy),  pa3ivyaTb W UHTEPIPETUPOBATH
MOJYYECHHBIA pE3yibTaT, HAXOAUTh OIIMOKKM B XOJAE OIbITa, JE€JIaTh
BBIBOJIBI T10 €T0 pe3yJibTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIOJEHUIO (PU3WYECKUX SBICHUN WU
bu3HUecKuX CBONCTB TEN: dbopMyIMpoBaTh IPOBEPSIEMBIE
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYAOBaHMS,
3aMUCHIBATH X0/ OMbITA U (POPMYIUPOBATH BHIBO/IBI;

BBITIOHATh MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHHU, MAacChl Tela,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJb30BAaHUEM aHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH IMMOKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOUM (PU3NUYECKOU BETUYUHBI OT
JIPYrol ¢ WCIOJB30BaHUEM TMPSIMBIX HM3MEPEHHM (3aBUCUMOCTH IyTH
PaBHOMEpPHO JBHXKYILETOCS Tejla OT BPEMEHU JBHXKEHHUS TEJd, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAU COITPUKOCHOBEHUS TEJI, CHIIbI
YIOPYTrOCTH OT YJJTMHEHUs MPY>KUHBI, BHITAJIKUBAIONIECH CUJIBI OT 00bEMa
MIOTPYKEHHOM YaCTH Teja U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH



OT IUIOTHOCTH TeJia, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJI0, YCIOBUM
IUTaBaHUS TeJl, YCJIOBUI paBHOBECHs pblyara U OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpATh YCTAaHOBKY H
BBITMIOJHATh WM3MEPEHUS, CIEIysl MPeaoKEHHOMY IIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHON 3aBHUCHUMOCTH (DU3MUYECKUX BEIMYMH B BHJE
NPEUIOKEHHBIX TaONMUIl U TpauKOB, AENaTh BHIBOJABI IO pPe3yibTaTam
UCCIICIOBAHMS;

NPOBOJANTH KOCBEHHBIE H3MEpEeHHs (DU3HUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPJOrO TeNa, CWIa TPEHHUS CKOJIBKCHUS,
JaBIICHWE  BO3[yXa, BHITAIKUBAIONIAs CHJA, JCHCTByIomas  Ha
NOTpyXEHHOE B JKHUJIKOCTh Te€NO, KO3((OUIMEHT MOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEeAys NPEUIOKEHHON HWHCTPYKUUHU: IpHU
BBIMIOJTHCHUHA W3MEPEHH CcOoOMpaTh HSKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBIUKCIISTH 3HAYEHNE UCKOMOW BEJTMYMHBI,

coOJII01aTh MpaBuiIa TEXHUKU 0€30aCHOCTH MpH padoTe ¢ J1abopaTOpHBIM
000opyT0BaHUEM;

yKa3bIBaTh MPUHIUIBI AEHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOWCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYAbI, OapoMmerp,
pblyar, HOJBUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS M3YYCHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOH HA WX omucaHusi (B TOM YHCIE:
MNOJIINITHAKY, YCTPOWCTBO BOJOIPOBOJA, THUAPABIWYECKUN IIpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBax (PM3MYECKUX SBICHUH U HEOOXOAUMBIE (pU3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHQPOPMALMIO O  MpHUMepax)
MPAKTHYECKOTO HWCIOJIb30BaHUsl (DU3MUECKUX 3HAHUK B TOBCEIHEBHON
KU3HU s oOecrieueHns 0e30MacHOCTH MpU oOpalieHuy ¢ mpudopamu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUA
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY’KaloLEH Cpe/ie;

OCYWIECTBIISATh OTOOpP HMCTOYHMKOB wuH(popManuu B VHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEFOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3TUYHBIX HCTOYHHKOB BBLICISATH
uH(pOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYHMBON WM MOXKET OBITh
HEJI0CTOBEPHOIA;

UCTIOJIb30BaTh MPU BHITIOJHEHNUU yYeOHBIX 3aJaHUil HAayYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo  COAEpXkaHMs, CIPAaBOUYHbIE MaTepHallbl,
pecypchl ceTu MIHTepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



e Co37aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (HU3NYECKOT0 COACPKAHUS, B TOM
quciie MyOJIMYHO JIeJaTh KpaTKUE COOOIIEHUS O pe3yibTaTax MpPOEKTOB
WM  Y4eOHBIX HCCIEIOBaHWM, TIPH H3TOM TPAMOTHO HCIIOJIb30BaTh
W3YUYCHHBIA TIOHATUMHBIA ammapar Kypca (U3UKH, CONPOBOXKIAAThH
BBICTYIUIEHUE MTPE3EHTALlUEH;

® [pU BBINOJHEHUH YUYEOHBIX MPOEKTOB U UCCJIEAOBAHUN pacrpenesiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IIOCTaBJICHHBIMH 3a/1adyaMH,
CICAUTh 3a BBIIOJHCHMEM ILIaHA JCHUCTBUM, aJC€KBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATEILHOCTh  TPYIINbI, BBICTpAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoH1y oOyuenns B 8 kjacce npeIMeTHbIE pe3yIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS] YMEHUM:

® JCHOJIb30BATH MOHATHS: Macca U pa3MeEPbl MOJIEKYJ, TEIUIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BENIECTBA, KPUCTAIUIMYECKUE U
amopdHble Tea, HACHIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXHOCTh
BO3/yXa, TEMIIepaTypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUIATElNb,
3JIEMEHTAPHBINA SJICKTPUYECKUAM 3apsijl, SJCKTPUUYECKOE T10JI€, MPOBOIHUKHU
Y IUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKUN TOK, MArHUTHOE TIOJIE;

® pazInuarh SBJICHUS (TEIUIOBOE pacIIMpeHHE M C)KaThe, TerIornepeaaya,
TEIJIOBOE PABHOBECHE, CMAaYMBAaHUE, KAlWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAaHUE), KHUIIEHUE,
TerJionepeaaya (TErI0NPOBOHOCTb, KOHBEKIIUS, W3JTy4YeHHE),
BJICKTpU3ALUA TEJ, B3AUMOJCHUCTBUE 3aAPSA0B, JEUCTBUSA SIICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MArHUTOB, JCHUCTBUE
MAarHUTHOTO TOJIsi HA MPOBOJIHUK C TOKOM, 3JEKTPOMArHUTHAsT UHAYKIUS)
M0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBIICHUE;

® pacro3HaBaTh TMPOSBICHHE M3YYCHHBIX (DHU3NUECKUX SIBJICHUNA B
OKpY’)XKaroIllleM MHpE, B TOM 4HcCie (U3UYCCKUE SBJICHUS B IPUPOJIC:
MOBEPXHOCTHOE HATSHKEHUE W KANWUISAPHBIE SIBJICHHUS B MPUPOJE,
KpUCTaJUIbl B mOpupone, wuznydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBJICHUS B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd Mor0COB, pOJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, OJSIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHUI;



® OMNUCHIBaTh U3yUYEHHBIC CBOMCTBA TEN M (PU3UYECKHUE SIBICHUS, UCTIOIB3YS
(bu3nuecKue BETUYMHBI (TEMIIEpaTypa, BHYTPEHHSISI SJHEPTUsl, KOJIUYECTBO
TEIUIOTBI, YJENbHAs TEINIOEMKOCTh BEIIECTBA, YJACNbHAs TEIUIOTA
IUTABJICHUS, YJIelbHAsl TEIJIoTa MMapooOpa3oBaHUs, YJElbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJE3HOro JACHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJBHASI BIJIAXHOCTh BO31yXa, JJICKTPUYECKHU 3apsl,
Cuja TOKa, DJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONpOTHUBIIEHWE  BellecTBa, padoTa W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), TNpPHU ONHUCAHMM TMPABWIBHO  TPAKTOBATh
(U3MYECKUI CMBICI UCHOJb3YEMbIX BEIUYMH, O003HAYEHUS U €IMHMIIbI
bu3nyecKuX BEJIWYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLIUE JIAHHYIO
(¢u3MYECKyI0 BEIWYMHY C JPYTMMH BEJIUYMHAMHU, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

® XapaKTepHU30BaTh CBOMCTBA Te€J, (U3UYECKUE SIBICHHUS U TIPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKON TEOpUU
CTPOEHUs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJis yyacTKa LEeNu, 3aKOH
Jixoyns—JleHnia, 3aKOH COXpAaHEHHs] JHEpPrud, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHU4YECKOe
BBIPAKEHUE;

e OOBACHATH (U3NYECKHE NPOLECCHl U CBOMCTBA Teld, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallM NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrH4ecKux
iaroB ¢ omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBAa (PU3UYECKUX SBIICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacyETHBIE 3aJaud B 2—3 JEWCTBHS, HCHOJB3YS 3aKOHBI U
dbopMyIibl, cBs3bIBarOLUE (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIn3a
YCIOBUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBIABIATH HELOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJaud, BbIOMpaTb 3aKOHBI U (POpPMYIIBI,
HEOOXoAuMbIEe JUIsl €€ pElIeHMs, MPOBOAMTH pacy€Tbl M CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JTaHHBIMH;

® pacrno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH T[OMOIIU
(bu3NYECKUX METO/IOB, HCIONb3Yysl OMHCAHME HCCIEIOBAHUS, BBLACIATH
[IPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPs/IKa
IIPOBEJICHUS UCCIIE0BaHUs, J€NaTh BBIBOIbI;

® [IPOBOJIUTH OMNBITHI MO HAONIOAECHHIO (PUBMYECKUX SBJICHUNA WM
(U3HYECKUX CBOMCTB Tell (KaMWLISPHBIC SBJICHHS, 3aBUCUMOCTb JTaBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusi IMpH M3IYYEHUH OT I[BeTa M3Iydarollei (IOrjiouaromniei)



MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJIbI OT TEMIEPATYPhI KUAKOCTU U
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel U B3aUMOJICUCTBHE
ANEKTPUYECKUX 3aps/IOB, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX TIOJ€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO TOJIE HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJBHUraTessi IMOCTOSHHOTO TOKa): (OpMYyIHpPOBATH
MpOBEpsieMble MPEANOI0XKEHUSI, COOMPaTh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyIOoBaHUSsl, OUCKIBATH X0/ OMNbITA U (POPMYITUPOBATH BHIBO/IBI;
BBIMIOJHATh  MOpPSIMbIE  U3MEPEHUS  TeMIepaTypbl, OTHOCUTEIbHOMU
BJIQJXHOCTH BO3JYyXa, CHJIbl TOKAa, HANpPSKEHUS C HCIOJIb30BAHHEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (HU3MYECKUX BEJIMYMH, CPABHUBATH
PE3yNbTAThl U3BMEPEHUI C YUETOM 3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKON BEJIMYUHBI OT
IpYroil ¢ UCIOJb30BAaHUEM TNPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOHIAU IONEPEYHOTO
CEUYEHUS U yJAEIBbHOTO CONMPOTHUBJIECHUS BEUIECTBA TPOBOJAHUKA, CHIIBI TOKA,
UIYIIEr0 4Yepe3 TMPOBOJAHMK, OT HANpsDKEHWs Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCHEOBATEIbBHOIO M NapaJjIeIbHOTO  COEIMHEHUN
MPOBOJHUKOB): TUIAHUPOBATh MCCJIEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUs, CIenys NPeJIoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ysibTaThl TOJYYEHHOM 3aBUCHUMOCTH B BHUIE TaOnuil U TpaduKoB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBaHNUS,

MPOBOJAUTh KOCBEHHBIE U3MepeHusi (uznueckux BenuyuH (yaelbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIITHOCTh 3JIEKTPUYECKOIO TOKAa): IUIAaHUPOBATh H3MEPEHUSs, COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIJIEIysl MPEAJIOKEHHON UHCTPYKLHH, U
BBIYMCIISITh 3HAUEHUE BEJIMUMHBIL;

COOJTI0/IaTh MpaBUJjIa TEXHUKU 0€30MacCHOCTH IIPU paboTe C J1abopaTOpPHBIM
000py1I0BaHHUEM;

XapakTepu30BaTh MPUHIMUIBI  JCUCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOW HA HMX oOmucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMmeTp,
BOJIbTMETP, CUETUMUK DJIEKTPUUYECKOM IHEPTUM, 3JIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HATPEBATEIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), MIEKTPUUECKHE
MPEIOXPAHUTEIN, STIEKTPOMATHUT, SJIEKTPOJIBUTATEIb MTOCTOSHHOTO TOKA),
UCIIOJIB3Ys 3HaHUS O CBOMCTBaxX (DM3MYECKUX SIBIICHUI U HEOOXOIUMBIE
bu3nYecKne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M HM3MEpPUTEIIbHbIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KHUJIKOCTHBIM



TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBHUraTeiib BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBbI AJIEKTPUUECKHUX
Henen ¢ nocjaeAoBaTeNbHbIM U MapaluiebHbIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

® TMPUBOAWTH MNpUMEpPhl (HaXOAWTh HWHPOpPMANIUIO O  TPUMEPAX)
MPAKTUYECKOTO MCIOJIb30BAHUSI (PU3MUECKUX 3HAHUUA B IOBCEIHEBHOMU
KU3HU 7151 oOecrieueHus 0€30MacHOCTH NP O0paIeHu: ¢ MpudopaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY KaIOILIEH Cpejie;

® OCYHIECTBIIATh TMOUCK HHPoOpManuu (PU3NUECKOTO COJepkKaHUS B
NHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JIOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNIATH HUH(OpMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYNBOM MITH MOXKET OBITh HEJOCTOBEPHO;

® LCIIOJIb30BATh MPHU BBIMOJIHEHUH yUYE€OHBIX 33JaHUl HAYYHO-MOMYJISIPHYIO
TUTEPATYpy  (PU3UUYECKOTO  COJIEpP)KaHMs, CIPABOYHBIE MaTepHabl,
pecypcsl cetu MIHTepHeT, BlIajieTh NpUEMaMK KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanusi THGOPMALIUK U3 OJHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

® CoO3/aBaTh COOCTBEHHbIC MUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIICHUS,
0006mass wHDOpPMAIMIO U3 HECKOJBKUX HCTOYHHKOB (DHU3NUECKOTO
collepKaHUsi, B TOM 4YHCJIe MyOJIMYHO TPEACTaBIATH pe3yIbTaThl
MPOEKTHOM WJIM HMCCIEN0BATENbCKON NIEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJI30BaTh M3YYEHHbI NOHATUIHBIA anmapat Kypca (QU3HKH,
CONPOBOK/IaTh BHICTYIICHUE MPE3CHTALINEN;

® [IpU BBHINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (U3HUUECKUX
MPOIIECCOB pacHpeAcssiTh O0SI3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTDH 32 BBHIMOJIHEHUEM ITUTaHA JIEUCTBUMA U
KOPPEKTUPOBATh €ro, aJIekBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIaa B
JESATEeLHOCTb TPYMIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xoHIty 00yueHus B 9 Kjacce nmpeMEeTHbIC PE3yIbTaThl Ha 0230BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUM:

® UCIOJNb30BaTh TMOHATUA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHUYECKOrO JBIXKEHUS, aedopmalus
(ympyrasi, mnjactuuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh U TEPETPY3KU, LEHTP THKECTH, aOCOIIOTHO TBEPJOE TEO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUsS U
BOJIHBI, 3BYK, WH(pa3ByK M YIbTPa3BYK, 3JECKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalIbHO30PKOCTh,



CHEKTpPHI UCITyCKaHUS W IMOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHUs,
U30TOIIbI, A/I€pHAst SHEPTETHKA,;

pa3nuuaTh SIBIE€HUS (PaBHOMEPHOE UM HEPAaBHOMEPHOE MPSMOJMHENHOE
JBW)KEHHUE, DPABHOYCKOPEHHOE TMPSMOJIMHENHOE JBUXKEHHE, CBOOOIHOE
NajieHUue TeJl, PABHOMEPHOE JIBHXKEHHE MO0 OKPY>KHOCTH, B3aHUMOJICHCTBHE
TE€J, PEAKTUBHOE JBH)KEHUE, KOJIEOATENIbHOE JBMXKEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XCHHE, OTPAKCHUE
3BYyKa, IPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PAa3I0KEHUE OeIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa
W3JIy4YEHHMs]) 10 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (PU3NYECKHX SBJICHUH B
OKpy’XarolmeM Mupe (B TOM 4YHucie (PU3NYECKHEe SBICHHUS B MPUPOJIE:
IIPWINBBI U OTJUBBI, ABMKEHUE I1aHeT COTHEYHON CHCTEMBI, PpEAKTHBHOE
JABM)KEHHUE JKUBBIX OPraHU3MOB, BOCIpPHUITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 3X0, LBETa Ted,
ONTHUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOIrMYECKOE JEHCTBHE BHIUMOIO,
yJIbTPapUOIETOBOIO M PEHTTCHOBCKOIO H3JIy4YEHHMH, €CTECTBEHHBIN
pasvoaKkTUBHBIM (POH, KOCMHUYECKHE Jy4yH, pPaAHMOAaKTUBHOE H3Iy4YEHHE
NPUPOIAHBIX MHUHEPANOB, JEHCTBUE PAJAUOAKTUBHBIX W3IyYE€HUH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM MEPEBOJAMUTH IMPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3UUECKHUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUSA, UCIOIB3YS
¢uznyeckue BENUYMHBI (CpeHSs U MIHOBEHHas CKOPOCTh Tejla IpHu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MepeMelleHue, MyTh, YriioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Telld, HUMIYJIbC Tela, HMIIYJIbC CHIIBL,
MexaHW4yeckas paboTa M MOIIHOCTb, NOTEHUHUAIbHAs HHEPrus Tena,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKWHBI, KHUHETHYECKas SHEpPrus, IOoJHAasg MEXaHW4YecKas SHeprus,
NEPUOJ U 4acToTa KojeOaHuM, UTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTesb MPEJOMIICHUSI CPENIbl), PU OMHCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCHOJIb3YEMbIX BEIUYMH,
0003HAaYeHUs1 W EIUHULBl (PU3MYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTDH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;



XapaKTepH30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS U MPOLIECCHI,
UCTIONB3YSl 3aKOH COXPAaHEHUS DHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
NPUHLMIT CYNEPHO3UIMN CHUJI, NPUHIUI OTHOCUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXPAHEHHUS HMMITYJbCa, 3aKOHBI OTPAaKEHUS U
MPETOMIICHUS CBETa, 3aKOHBI COXPAHEHHsI 3apsA0BOr0 M MaCCOBOTO YHUCEI
OpHU SJACPHBIX PEAKIHIX, TP 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIMCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBAa TN, B TOM YHCJIE U B
KOHTEKCTE CHUTYyalMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKHUX
[1aroB C ONOpod Ha 2—3 M3yYEHHBIX CBOMCTBAa (PU3NYECKUX SBJICHHM,
buznyecKux 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiaTth pacyéTHble 3aJaud  (ONMUparollvecs Ha CcucTtemMy u3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (pU3MUECKHe
BEJIMYMHBL: HAa OCHOBE aHall3a YCJOBHS 3a/ladd 3alMChIBaTh KpaTKOe
YCIIOBHUE, BBISBISATH HEIOCTAMOIINE WIM U30BITOYHBIC NaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHSI, TPOBOAUTH PAcUEThl U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOrO 3HaueHus (Hu3nueckomn
BEJIMYUHBL;

pacrno3HaBaTh MpoOJEMbl, KOTOPbIE MOMKHO PpEUINTh IpPU MOMOIIU
(GU3NYECKUX METO/OB, HCIIONB3Yysl OMHCAHWE WCCIEIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINONOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUSI  UCCIEJOBAHUSA, J€JIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB,;

OPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
¢u3nyecKux CBOWCTB Tea (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXpaHEHHUs HDHEPrHH, 3aBHUCHMOCTh TEpuoaa KojeOaHWW NPy >KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MJIbIX KOJICOaHHM, MPSAMOJIMHEHHOE PacIpOCTPAaHEHUE CBETA,
pas3ioxeHue Oeyoro CBera B CIEKTp, U3YYEHHE CBOMCTB M300pa)KeHUs B
TUIOCKOM 3epKajie W CBOWCTB HM300pakeHHsS TpeaMeTa B coOMparomiei
JuH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYEHUs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBaTh XOJA ONbITA W  €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

MPOBOANTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaemsis
CpellHEee 3HAYeHHE U3MepAeMOl BeIMUYMHBI ((OKYCHOE pacCTOsSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp cmocoba MW3MepeHus
(M3MepUTENbHOTO IPHbOpa);



NPOBOANTH HCCICAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
WCITOJIb30BAHUEM TMPSMBIX H3MEPEHHUH (3aBUCHUMOCTh IyTH OT BPEMCHH
Py PaBHOYCKOPEHHOM JIBIDKCHHMH 0O€3 HadaJbHOW CKOPOCTH, Tepuoja
KOJIeOaHW MaTeMaTHU4eCcKOro MasTHHUKA OT JJWHBI HUTH, 3aBUCHUMOCTU
yria OTpaKEHHWs CBETa OT yrja TMaJeHUs W yIJia MPEJOMIICHUs OT yria
NaJieHNs): IUIAHUPOBATh HCCIENOBAHUE, CAMOCTOSITENFHO COOMpPATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl TMOJYYCHHOW 3aBUCUMOCTH
bu3NYecKuX BEIWMYMH B BHUJE TaOMUIl ¥ TpaduKoOB, JENaTh BHIBOJABI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

MPOBOJIUTh, KOCBEHHBIC HW3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSS
CKOpPOCTh M YCKOpDEHHE TeJla TpU pPaBHOYCKOPEHHOM JBI)KCHUHU,
YCKOpPEHHE CBOOOIHOTO MaJeHUs], KECTKOCTh MPY>KUHBI, KOAIDPUITUEHT
TPEHUS! CKOJBXKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTb, 4YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKoro W TPYKUHHOTO MAasTHHUKOB,
ONTHYECKas CWia coOuparonieil JIMH3bL, PAAUOAKTUBHBIA  (OH):
MJIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUs, CIEays MPEAIOKEHHOW MHCTPYKIMH, BBIYUCISATD
3HaYCHHE BEJIMYUHBI U aHATM3UPOBATH MOJyYEHHBIE PE3yIbTaThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUN;

cOOJI0IaTh MpaBUiIa TEXHUKU OE€30MacCHOCTH MPHU padoTe ¢ 1a00pPaTOPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYCHHBIX (DU3HMUECKUX MOJENEeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYCHYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepU30BaTh TNPHUHIMIBI  JACHCTBUS HW3YYEHHBIX MPHOOPOB W
TEXHMUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHus (B TOM YHCIE:
CIHUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepuckKom, ¢oToammapar, ONTHYECKHE CBETOBO/IHI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHHA W HEOOXomuMble (U3HUYECKUE
3aKOHOMEPHOCTH;

HCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH WU3YYCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-IIPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B IIIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOJNTh  MpUMEpPHl  (HAXOOUTh  WHOOpPMAIMIO O  TPHUMEPax)
MPAKTHYECKOTO HCIOJb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOMN
KU3HU 11 o0ecrieueHns 0e30MacHOCTH MpU oOpalieHuy ¢ mpudopaMu U



TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM JKOJIOTUYECKOI0 TIOBEJICHUS B OKPYKAIOLIEH CPEJIE;

OCYUIECTBJIATh TMOUCK HHPOpMalUU (U3MUECKOTO COJEpKAHHUS B
WHuTepHeTe, caMOoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OINpPEAESICHUs TOCTOBEPHOCTH MOJYYeHHON MH(OpMAIMU Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEIIBHBIX NUCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUI HAyYHO-MOMYJISIPHYIO
JUTEepaTypy (PHU3MUYECKOrOo COAEpXkaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu IHTEpHET, BiajeTs NpuéMaMu KOHCIIEKTUPOBAHUsS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uHOpMaIMU W3 HECKOJbKUX HCTOYHHKOB (PU3UYECKOTrO COJEpIKaHMS,
MyOJMYHO MPEICTABIATh PE3YIbTaThl IPOEKTHON MM UCCIEA0BATEIbCKOM
NEATEIBbHOCTH, MPU OTOM TIPAaMOTHO  HCIOJb30BaTh  M3YYEHHBIN
NOHSTUMHBIN amnmapar M3y4yaeMoro pasjena (U3UKH U CONPOBOXKAATH
BBICTYIUICHUE TpE3eHTalurel ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpUuU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB u
TeM NMPOrpamMMbl

KoanuecTBO

DJIeKTpOHHBIe (HU(POBHIe)
o0pazoBaTe/bHbIE PeCypChl

Pa3nen 1. ®usuka u e€ posib B IO3HAHUHN OKPY/KAKOIIET0 MUpa

1.1 dusuka - Hayka 0 IPUPOIE 2 bubnmorexa LOK
) Y PHPOA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 (6)) 2
HBHHICCKUC BCJTTHHBL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBIN METO/T 5 bubnmnorexa [JOK
) MO3HAHUS https:/m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasznen 2. HepBonaqanLHHe CBCACHUA

0 CTPOCHMUH BelIeCTBA

2.1 CTtpoenue BeniecTna 1 bubmmorexa LIOK
) p t https://m.edsoo.ru/7f416194
29 JIBro>KeHWE U B3aUMOJICICTBUE 5 bubnuorexa [JOK
' YaCTUI] BEECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHbl€ COCTOSIHUSA 5 bubnuoreka LIOK
' BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3auMoaeiicTBHeE Teq
3.1 Mexaunueckoe OIBUKEHUE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2 41 4
3 HEPHITL, Macca, TUIOTHOCTS https://m.edsoo.ru/7f416194
but6mmoreka [JOK
. .B 14
33 Cuna. Bupet cnn https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[asnenue. Ilepenaua

but6mmoreka [JOK

4.1 ¢
JIABJICHHA TBCPIILIMU TCTaMHU, 3 https://m.edsoo.ru/7f416194
JKHIKOCTSIMH U Ta3aMU
bubnuoreka [IOK
4.2 5
JlasieHue xukocTH https://m.edsoo.ru/7f416194
b K
4.3 ATMmocdepHoe naBieHue 6 nommorexa LIO

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



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

JleficTBrE XKUIKOCTH U ra3a Ha bubnuorexa [JOK
4.4 . 7
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Paznea 5. PaGoTa u MOIIHOCTDH. JHEprus
bu6nuoreka [JOK
A P
. 300Ta M MOUHOCTE 3 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
52 TpocTie MexaHH3MbI > https://m.edsoo.ru/7f416194
53 Mexanuyeckas HEeprus 4 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

8 KUIIACC

KosamuecTBo
Ne HaumenoBanmue pa3uesion 4ACOB dunekTpoHHbIe (LM(POBHIE)
n/n U TeM MPOrpaMmMbl oOpa3oBaTe/ibHbIe pecypchl
Bcero
Pazpnen 1. TemioBble siBi1eHust
L1 CtpoeHue U CBOMCTBA 7 bu6muoteka [IOK
’ BEIICCTBA https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
1.2 TemoBble mpoliece 21
TITOBRIC NPOHECCHE https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28

Pasnen 2. DiekTpuyeckue 1 MATHUTH

bi¢ ABJICHUSA

DNEKTpUUYECKUE 3apsiibl.

2.1 3apsKeHHbIE Tela U UX 7 bubmorexa TIOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBUE
ITocTossHHBIM bubmuoreka [JOK
2.2 . 20
JJIEKTPUUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
2. M
3 ATHHTHBIC ABTCHHA 6 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bu6muoreka [IOK
’ AHIYKI AL https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



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

KoauuecTBo
Ne HaunMmenoBanue pa3jieioB YACOB DJIeKTpOHHbIe (LM(ppPOBbIE)
n/n U TeM NPOrpaMMblI o0pa3oBaTe/ibHbIE pecypchl
Bceero
Pa3znea 1. Mexann4yeckue siBJIeHUs
L1 MexaHnuecKkoe ABMKEHUE U 10 bu6mmoreka [IOK
' CIIOCOOBI €r0 ONKMCAHMS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 BzaumoneiicTBue Te 20
MMOZICHCTBHC TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKOHBI COXpPaHCHUS 10
p https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3nen 2. Mexannyeckue KojJ1e0aHHUA U BOJHBI
bu6moreka [IOK
2.1 M o 7
CXAMMACCIUC KOMCOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8
CXAMMHACCIUE BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15

Pazjnen 3. DuekTpoMaruuTHoe nmoJje u

IJICKTPOMATrHUTHBIC BOJIHBI

11 DIIEKTPOMArHuTHOE MOJIe U 6 bubnunoreka [JOK
’ 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Paspnen 4. CBeroBble AIBJICHUS
41 3aKOHBI pacCpOCTPAHECHUS 6 bubnuorexa [IOK
' cBeTa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI 1 ONITHYECKHE 6 bubmuoreka [JOK
. prOOPHI https://m.edsoo.ru/7f41a4a6
43 Pasnosxenue 6enoro csera B 3 bubmuorexa [JOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pazgen 5. KBaHTOBBIC SIBJICHUSA
51 Hcnyckanue U NOTJIOUICHUE 4 bubnuoreka [IOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmnoreka IJOK
2
> CTpoenne aToMHoro spa 6 https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuuun 7 bubmmoreka LIOK



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

17

Htoro no pazaeny

Paspnen 6. [loBTopuTe1bH0-0000111a101IUI MOAYIb

[ToBTOpenue u o6o0IIEHNE
6.1 coJiepkaHus Kypca (pu3uku 9 bubmorexa LOK
' P yp https://m.edsoo.ru/7f41a4a6
3a 7-9 kiacc
Uroro no pazgeny 9



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

