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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
reorpaguei, BHOCHUT BKJIAJ B €CTECTBEHHOHAyYHYI0 KAapTHHY  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;

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

® UHTEPNPETUPOBATH  JIAHHBIE W MCIOJIb30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JIJISl TOJIYUYEHHS BHIBOJOB.

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).

Heaun nzyyenust Gpusnuku:

npuoOpeTeHne HMHTEepeca U CTPEeMJICHHS OOYydYaloluXcs K HaydYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUICKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/JIE MO3HaHUs U (OPMUPOBAHUE
UCCIIEI0BATENLCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBICHUSIM;
¢dopmHpoBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTara H3yuYeHHs
OCHOB CTPOEHMSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3HUKU;
dbopmupoBaHrE TPEACTABICHUH O poiu (U3UKU ISl Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHI;

pa3BUTHE  MpPEACTaBIEHMA O  BO3MOXHBIX  cdepax  Oyayuiei
po(heCCUOHATTLHON JIEATEIBHOCTH, CBSI3aHHOW ¢ (PU3UKOH, MOATOTOBKA K
AanbHEHIIeMy OOyUEHHUIO B ’TOM HAIPaBIICHUH.

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

NpuoOOpeTeHNe 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOPETEHUE YMEHUI OMKCHIBATh U OOBSACHITH (PU3HUUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS TPOCTEHUINX pPacu€THBIX 3amad ¢
UCIIOJIb30BaHUEM  (U3MYECKUX MOJIENIC, TBOPUYECKHX U TPAKTHKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBJICHUS U BBITIOJHATH OMBITHI,
nabopaTopHble pabOThl M IKCHEPUMEHTAIbHBIC HCCICAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOEHME MPUEMOB PabOTHl ¢ MH(pOpManuUeld (PU3HMUECKOro COAEp>KaHUs,
BKJTFOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHATIN3 U
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATBLHON ACATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3MYECKON HAYKH.

Ha usyuenue ¢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 TO3HAaHUSA: 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

.O\

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 COCTOSIHUSAX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
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 [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTH Tena.
[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
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) 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.
IIpeBpaienre 0THOTO BH/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 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 TEOPUH 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. Mcnapenue. Kumenue. YjaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHUS OT aTMOCHEPHOTO
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.
Omeir  Opcrega. MarHutHOoe 1OJNE  DIEKTPUYECKOTO ToKa. lIpumeHenwme
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 mpsiMmoiimHEeiiHoe JBuxkeHue. CBoOoaHOE
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. Teopema 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHsS MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HaGmronenne MeXaHMYECKOTO JIBUXKEHUS Tea OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.
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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
pactpoctpanenue ceera. 3atmMenust Connina u Jlynsl. Otpaxenue ceera. Ilimockoe
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
CIIEKTPAJIbHBIX 1IBETOB. 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 nornonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- U ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HWsorombl. PaaunoaxkTtuBHbIE
npespamienus. [lepuon monypacmnana aTOMHBIX SIED.

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 UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(u3nUecKOl HayKU;

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

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

— FOTOBHOCTh K aKTUBHOMY Y4YacTHUIO B OOCY’KJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX NpoOJeM, CBA3AHHBIX C MPAKTUYECKUM [PUMEHEHUEM
JTOCTUKEHUN (PUBHUKH;

— OCO3HaHHME BaXHOCTH MOPAIBbHO-3TUYECKUX MPUHLMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCHPHUSITUE ACTETUYECKUX KAaYeCTB (PU3UMUYECKOM HAayKH: €€ TapMOHHYHOTO
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, HUHTEpPECcA K HCCIEI0BATEIHCKOM
NEeATEeNbHOCTH;

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

— OCO3HaHHWE IIEHHOCTH O0€30MacHOro o0pa3a »KWU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBWJl O€30MacHOr0 TMOBEJCHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

— c(opMuUpOBaHHOCTh HaBblKa pedyeKCHM, TNPU3HAHME CBOErOo IpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTHUYECKUX 3a1ay (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)3KO0JIOrHYeCKOro BOCIIMTAHUS:

e — OpHEHTAlMs Ha MpUMEHEHHE (U3NUYECKUX 3HAHUM JUIS PEIICHHS 3a7ad B
o0JlacTH OKpy’Karollel Cpeapl, TUIAHUPOBAHUS IIOCTYNIKOB M OIGHKH HX
BO3MOXHBIX TTOCJIEJICTBUMN JIJIs1 OKPY’KAIOIIEH Cpebl;

e — OCO3HaHHME TIOOAJTBLHOIO XapakTepa SKOJOTMYECKUX MpoOIeM U MyTel ux
pelieHus;

e 8) ajanTanuM K U3MEHSIOUMIUMCS YCJOBHUSIM COLUMAILHOM M NMPHUPOAHOM
cpeabl:

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

e — TIOBBIIICHWE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 IPAKTHUYECKYIO
JIeSITETLHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUIA, B TOM YHCIIe (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME AeUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH
buzuky;

e — IUIAHMPOBAHUE CBOEr0 PA3BUTHA B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUI;

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

e — OLCHKA CBOUX JEHUCTBUM C YUYETOM BIMSHHA Ha OKPYXAIOIIYIO Cpexdy,
BO3MOKHBIX TJI00aJIbHBIX TTOCJICACTBHI.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynmbraTe OcBOeHHS mporpamMmbl Mo (pu3MKe HAa YPOBHE OCHOBHOTO
oOuiero oopazoBanust y o0y4aromierocsi OyayT cqpopMUpOBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIOUIIE I03HABATEIbHbIE YHUBEPCAIbHBIE YUeOHbIe 1eHCTBUS,
KOMMYHHKATHBHbIE  YHUBEpCAJbHbIE  y4eOHbIE  JCHUCTBHS,  pETyJSATUBHBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruuecKkue J1eficTBUA:



BBISIBISITh M XapaKTePU30BaTh CYIIECTBEHHBIE TNPU3HAKH OOBEKTOB
(sBNIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IJIS
000011IeHNS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pacCMaTpUBAEMBbIX (pakTax,
JAHHBIX U HAOIIOJIEHUSIX, OTHOCSIINXCS K (PU3MUECKUM SBIICHUSIM;
BBISIBJISIT TIPUYMHHO-CJIEICTBEHHBIE CBS3M IPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeNaTh BBHIBOJBI C MCIIOJIb30BAHUEM JIETYKTHBHBIX
¥ WHAYKTHBHBIX YMO3aKIIFOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBSI3AX
(bUBUYECKHUX BEJIMYUH,;

CaMOCTOSITENTFHO BBIOMpaTh crmoco0 perieHus Yy4yeOHOH (u3nueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIICHUs, BHIOOp HamOoiee
MOJIXOJISIIETO ¢ yYETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKue 1eMCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IIPOBOJUTH 10 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOKHBIN
(U3HYECKUIT 3KCIIEPUMEHT, HEOONBIIOE HCCIEN0BAHUE (PUINYECKOTO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJyYEHHYIO B X0JI€ UCCIIEJOBAHMSI MU SKCIIEPUMEHTA;

CaMOCTOATENBHO (POPMYIUPOBATH OOOOIEHHS U BBIBOJIBI 1O pe3yJibTaTaM
POBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIICIOBAHNUS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NYECKUX
MPOLIECCOB, a TAK)KE BBIBUTATh MPEANOI0KEHN 00 UX PA3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3apPOCHI MPU MOUCKE U
orOope WH(POPMAIMKM WIA JaHHBIX C y4ETOM TMPEAIOKEHHOU Yy4eOHOU
buznyeckoit 3a1a4m;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITUIO
Pa3TUYHBIX BUIOB M (JOPM MIPEICTABIICHHUS,

CaMOCTOSATEITLHO  BBIOMPATh ONTUMAJIbHYIO (GOPMY TIPEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH peIlacMble 3a7a4d  HECIOKHBIMH
CXeMaMH, TarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITASIMH.

KoMMyHUKAaTHBHBIC YHHBeEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B XO7le OOCYXJEeHHUS Yy4eOHOro MaTepHuaya, pe3yJbTaTOB J1a0OpPaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HAa pENICHUE 3aJadd M TOJJACp)KaHUe
0J1aroKeIaTeIbHOCTH OOIICHUS,



CONOCTABJIATH CBOM CYXKIEHHsS C CYXICHUAMH JPYTHX YYaCTHHUKOB
auaiora, OOHapyUBaTh Pa3jiuiKue U CXOJICTBO MO3ULIUK;

BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX;
MyOJUYHO MPECTABIATh PE3YIbTaThl BHIMOIHEHHOTO (DU3NYECKOTO ONBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

[IOHMMaTh W HUCIOJNB30BaTh  IPEUMYyIIECTBA  KOMAHIHOW W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHM KOHKPETHOW (hU3HUECKOM
poOJIeMBI;

IIPUHUAMATB LIEJIA COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATH JCHCTBUS
no €€ JOCTHKEHHIO: PpACIPENENsITh pOJNH, OOCYX AaThb IPOLECCHl U
PE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acTh pabOThI, JOCTUTAsi KAUECTBEHHOTO Pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAMHHUPYS CBOM JEUCTBHUS C JPYTUMHU
YIeHAMU KOMaH/bL;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI HPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENBHO COPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOIEHCTBHSL.

PeryiasiTuBHbIC YHUBEpPCaJIbHbIe Y4eOHbIE 1eiiCTBUA

Camoopranuzamnus:

BBISIBJIATH IPOOJIEMBl B JKU3HEHHBIX M yUEOHBIX CUTYalUsX, TPEOYIOIIHNX
ISt perieHus: GU3nuecKuxX 3HaHUM;

OPUEHTUPOBATHCS B  PAJNIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHOIUBUYaJIbHOE, NPUHATHE DPELICHUS B TpyMNIeE, NPUHATUE PEIICHUN
rpynmnoi);

CaMOCTOATEIBHO COCTABJISITh AITOPUTM PELICHUs (PU3HUECKON 3a7a4d WIN
IUTaHa HMCCIEAOBAaHUSA C y4ETOM HMEIOLIUXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IPeIJlaracéMble BAPUAHThI PELICHUM;
JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYalluH U IIpeyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPUYMHBI  JOCTUXKEHUS  (HEJOCTHKEHHUS) PE3yJbTaTOB
NS TENbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEIATEILHOCTh (B TOM YHWCJIE B XOJI BBHINOJHEHUS
(U3UYECKOTO0  HCCIIEIOBAaHMS WJIM TPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIMXCS CHUTYaIllMii, YCTAHOBJIEHHBIX OIIHOOK,
BO3HHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIETU U YCIOBUSIM;



® CTaBUTH ce0s HAa MECTO JIPYroro YeJOBEKa B XOJE€ CIOpa WIH JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYIOro;

® [IpU3HABaTh CBOE MPaBO Ha OMIMOKY NP PEIICHUH (PU3HYECKUX 3a7a4d WIn
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

® UCIOJb30BaTh MOHATHS: (U3MUECKHUE M  XUMHUYECKUE  SBIICHUS,
HaOJIIOICHUE, SKCIIEPUMEHT, MOJEJb, TMIIOTe3a, €AMHMIBI (PU3HMYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BELIECTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOJAEHUCTBYIOILAS
cuna, aedopmanus  (ympyras, — IUIACTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIITNECS COCY/IBI;

e paznuyarh sBieHus (Aud@y3us, TErIoBoe IBUKEHUE YACTHI] BEIECTBa,
paBHOMEpPHOE  JBW)KCHHE, HEpPaBHOMEPHOE  JIBIDKCHHE, HWHEPIHS,
B3aUMOJICICTBUE TEJ, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalleHMs, Mepenaya JaBJICHHUS TBEPABIMU TElNaMH, JKUIKOCTAMH H
razamy, arMocepHOe JaBil€HHE, IUIaBaHWE TeJ, IpeBpalleHus
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XapPAaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3NYECKHX SIBICHUH B
OKpYXalollleM MHUpE, B TOM 4YHUCIe (PU3MYECKHE SIBICHUS B MPHUPOJE:
NPUMEPBI JIBMXKEHHSI C Pa3IU4YHBIMU CKOPOCTSAMH B JKMBOM M HEKHUBOU
PUPOAE, ACUCTBUE CWIBI TPEHUS B NPHUPOAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUECKUX SBJICHMUIA;

® ONUCHIBaTh U3YUYCHHBIE CBOMCTBA T€JI M (PU3HUYECKUE SIBJICHUS, UCIOJIb3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJia TpeHus, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Tasa),
BBITAIKMBAOIIASl CHJIA, MEXaHWYeCKass padoTa, MOUIHOCTb, IUIEYO CHJIBI,
MOMEHT CHJIbl, KO3()(QUIMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHAsl SHEPrus), MpPU OMNUCAHUM MPABUIBHO
TPaKkTOBaTh  (PU3MYECKU  CMBICH  HMCHOJIb3YEMbIX  BEJIIMYUH, HUX
00O3HAYEHUS M EIUHHIBI (PU3NYECKUX BEIMYUH, HAXOIUTHh (HOPMYIIHI,



CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UUECKUE SBJICHHUS W MPOLECCHI,
WCIIOJIB3Ys MpaBUiia CIOXKEHUs CUil (BIOJb OJHOM MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHUs phruara (0OJo0Ka),
«30JI0TO€ TPABUJIO» MEXAHWKH, 3aKOH COXPAHEHHS MEXaHHYeCKOU
SHEPruy, NpU ITOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKoOHa H
3aMKMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (YM3UYECKUE SBICHHUS, TPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE CHUTyalluil MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 1—2 M3y4eHHBIX CBOWCTBA (DPU3UUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayd B 1—2 JAEMCTBUS, HCHONB3YS 3aKOHBI U
dbopmyIibl, CBs3BIBaIOIIME (PU3NUECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 33/1a4M 3aIMCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKHE
BEJIMYMHBI B (OPMYJbl U MPOBOAUTH PACUETHI, HAXOJUThH CIIPABOYHbIE
JaHHbIe, HEOOXOAMMBIE NIJIsl PEIICHUs 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJIyYeHHOU (PU3NYECKOI BEIUYHHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH I[TOMOIIH
(U3HYECKUX METOJ0B, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
NpeanoyioxkeHue  (TUIOTe3y),  pa3ivyatb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWTh OIIMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJibTaTaMm;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUN WU
(buznyecKux CBOICTB TeJ: dbopmyIHpoBaThH MIPOBEPSIEMBIE
MPEINOI0KEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000PYJ0BAHHUS,
3aMMChIBATh XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSIMbIE U3MEPEHUS pACCTOSHUS, BPEMEHH, MAacChl Tela,
o0béMa, CHJIBI M TEMIEPaTypbl C HCHOJIB30BAHMEM aHAJIOTOBBIX U
nM(QPOBBIX MPUOOPOB, 3aAMUCHIBATH I[MOKa3aHUS NPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
IPYroil C HCIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JBIXKYLIErocs Tejla OT BPEMEHU [BUXKEHUS Tesa, CHIIbI
TPEHUSI CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMAAU COMNPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTH OT YJUIMHEHHS MPY>KUHBI, BHITAIKUBAIONICH CUIIBI OT 00bEMa
NOTpYyKEHHON YacTH TeJla U OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU



OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM
IUTaBaHUS TEJl, YCIOBHI paBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IJIAHUPOBAHUM  Y4YEOHOrOo MCCIENOBaHUA, COOMpPAaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIEAysl MPeIIoKEHHOMY IIaHy, (UKCHPOBATH
pe3ysbTaThl TMOJTYYEHHOH 3aBHCHUMOCTH (DPM3MYECKUX BEIMYMH B BHUJE
NPEUIOKEHHBIX TaONMUIl U Tpa(uKOB, AeNaTh BBIBOJBI IO pPe3yiIbTaTam
UCCIICIOBAHMS;

NPOBOANTH KOCBEHHBIC H3MEpPEHHS (HU3HUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOrO TeNa, CWIa TPEHUS CKOJIBXKEHUS,
JaBIICHWE  BO3[yXa, BHITAIKUBAIONIAs CHJA, JCHCTByIOmas  Ha
NOTpyXEHHOE B JKHJIKOCTh TeNO, KOA(P(UUIMEHT MOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXAaHU3MOB), CJeAys NPEUIOKEHHOM HMHCTPYKLUHU: IpHU
BBIMIOJTHCHUNA W3MEPEHH cOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIUKCIISTH 3HAYEHNE UCKOMOU BEJIMUMHBI,

coOJI01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ J1abopaTOpHBIM
000opyT0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IWHAMOMETpP, COOOIAIIHEcs COCyAbl, Oapomerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS M3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX OmucaHus (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOJOIMPOBOJAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBOM HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SBICHUH U HEOOXOAUMBIE (pU3MUYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  MpHUMEpax)
MPAKTHYECKOTO HWCIONIb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOMN
KU3HU 151 o0ecrieueHrs 0e30MacHOCTH Tpu oOpalieHnu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS W COONIOACHUA
HOPM 3KOJIOTUYECKOTO MOBEJCHUSI B OKpY KaloLlEel cpeie;

OCYWIECTBIISATh OTOOP HCTOYHHKOB wuH(popMmanuu B HMHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIIMXCS
3HaHUW © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACITATH
uHGOpMAIMIO, KOTOpas SIBISETCS MNPOTHMBOPEUYHMBOM WM MOXKET OBITh
HEJI0CTOBEPHOIA;

UCTIOJIb30BaTh MPU BBITIOJHEHUU yYEOHBIX 33aJaHUN HayYHO-IIOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro COAEpKaHMs, CIPaBOYHbIE MaTepHalIbl,
pecypchl cetu MIHTepHET, BIajeTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;



e CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAINKU (HU3UYECKOTO COAEPKAHUS, B TOM
qyucie MyOJIMYHO JAeNaTh KpaTKUe COOOIIEHUSI O pe3yJibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBAaHUM, TPU HSTOM TPAMOTHO HCIOIb30BaTh
W3YYCHHBIM TIOHATHUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEN;

® [IpU BBINOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAaHUN pacIpeiensTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C IOCTaBJICHHBIMHU 3a/JauaMu,
CICIUTh 3a BBINOJHEHUEM IIJlaHA JIEUCTBUN, aJCKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIbHOCTh  TPYMNIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonIry o0yuenus B 8 Kkjacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

® ICMOJIb30BaTh MOHATHS: Macca M pa3Mephbl MOJIEKYJI, TEIJIOBOE JABMKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITIMYECKUE U
amop(dHBIE Tena, HACHIIICHHBIM W HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS OHEPrus, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN IEKTPUUYECKUMN 3apsifl, JIEKTPUUIECKOE TOJI€, MPOBOTHUKHU
U TUAJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE MOJIE;

® paziInyaTh SABJICHUS (TEIUIOBOE pacCUIMpPEHUE M CXKaTue, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KAUWJUISIPHBIC SBJICHUS, UCIIApEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauiM3auus (OTBEpJEBAHUE), KUIIEHUE,
Terionepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3IIy4YEHUE),
AJIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3aPSI0B, JACUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MArHUTOB, JICWCTBHE
MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHAYKIUS)
[0 OINHCAHUID MX XAPAKTEPHbIX CBOMCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SBJICHUE;

® pacro3HaBaTh TMPOSBICHUE M3YYCHHBIX (DU3UUECKUX SBJICHUNH B
OKpY’XKalolleM MHpE, B TOM 4HcCie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHbIE SBJICHUS B IPUPOJIE,
KpUCTAJUIbI B mpupone, usinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUe POChl, TYMaHa, UHEs, CHETa, JIEKTPUUYECKUE
SABJIEHUSI B atMocdepe, SIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emMiid, Jpeid MOII0COB, POJIb MAarHUTHOTO TOJS IS KU3HM Ha
3emuie, MOJISIPHOE CUSHUE, MTPU 3TOM NEPEBOAUTH MIPAKTUUECKYIO 3a/1auy B
y4eOHYI0, BBIJICNATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUIA;



OIKCHIBaTh MU3yYEHHbIE CBOICTBA Tel U (PU3UUECKHE SIBICHUS, UCTIOIb3YS
bu3nyeckre BEIUUHMHBI (TEMIIEpaTypa, BHYTPEHHSSI YHEPTHUsi, KOJIMYECTBO
TEIUIOThI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, YJAENbHAs TEIUIOTA
IUIaBJICHUS, YJENIbHas TeIuIoTa NapooOpa3OBaHMsl, YJEIbHAas TEIIOTa
CrOpaHusl TOIUIMBA, KO3((UIMEHT TMOJEe3HOro JCHCTBHUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUW 3aps,
cuia TOKa, JJIEKTPUYECKOE HANpPsHKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,
YACIbHOE  CONpPOTUBIEHWE  BEIIECTBA, pabdorTa M  MOLIHOCTb
ANEKTPUYECKOr0  TOKAa), TMpPH ONHWCAHWUM TMPABWIBHO TPAKTOBATh
(bu3HYEeCKUil CMBICIT MCHOJb3YEeMbIX BEIUYHH, 0O003HAYEHUS U E€IMHUIIBI
(GU3MYECKUX BEIWYMH, HAXOAUTHh (OPMYJIbl, CBS3bIBAIOIINE JIAHHYIO
(U3HYECKYI0 BEJIMYMHY C JAPYTMMHM BEJIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUUH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBJICHUS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3ULUU NOJIEH (HA Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa JJisl yyacTKa Lenu, 3aKOH
Jlxoyns—JleHuna, 3aKkOH COXpaHEHHs DHEPrUH, IIPU OTOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3aIHUCHIBATh €r0 MaTEeMaTHYeCKOe
BBIPA)KEHUE;

OOBSCHATH (PU3MUYECKHE TMPOIECChl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISABISTH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOrM4YecKux
[IaroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBONCTBA (PU3WYECKUX SIBIICHUI,
(bU3HUEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIE 3aJayd B 2—3 JCUCTBHS, WCIOIb3YysS 3aKOHbI U
dopMyIibl, CBsI3bIBAIOLINE (DU3MUECKHUE BEJIMYMHBI: HA OCHOBE aHalIM3a
YCHOBUSI 3aJladyd 3allKiChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIEHUs 3aJadd, BbIOMpATh 3aKOHBI W  (POpPMYIIbI,
HEOOXOJUMbIe sl €€ pelIeHUs, NPOBOAUTH Pacy€Thl M CpPaBHUBATH
NOJyYE€HHOE 3HaUYeHUE (PU3NYECKON BETUUYHUHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU TTOMOIIH
(GuU3MYECKMX METOAOB, HCIONb3Ysl OMHMCAHHE HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHMBAaTh MPABWIBHOCTh IMOPSJIKA
IIPOBE/ICHUSI HCCIIEJOBAHUS, AEJIaTh BBIBOJBL;

MPOBOJUTh OMBITHI 1O HAOMIOJNEHUIO (PU3WYECKUX SBICHUN WU
(bu3MYECKUX CBOMCTB Tell (KanWUISIPHBIC SBJICHMS], 3aBUCUMOCTD JJaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMIeparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHus IpPU M3JIYYEHHH OT LBETAa M3Iydarolleld (IOIJIOMIArOIIEH)



IMOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATYpPhl KUAKOCTH U
IJIOMAAU €€ TMOBEPXHOCTH, OJJEKTpU3alus Tel U B3aUMOJCHCTBUE
AIEKTPUYECKUX  3apsifoB, B3aUMOJCWUCTBUE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3alllsl MAarHUTHBIX TIIOJICM TOCTOSHHBIX MAarHUTOB, JCUCTBHUS
MAarHUTHOI'O TOJISI HA MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHHTA,
CBOMCTBa OJEKTPOJBHUTaTessi IOCTOSHHOTO TOKa): (hOpMyIHpPOBATH
MpOBEPsiEMbIC MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000pyIOoBaHUSsl, OUCKHIBATH X0/ OMbITA U (POPMYITUPOBAThH BBHIBO/IbI;
BBINIOJIHAT ~ NPSIMBIE  WM3MEPEHUS  TEMIEPATypbl,  OTHOCUTEIIBHOMN
BJIAKHOCTM BO3/1yXa, CHJIBI TOKA, HANPSKEHUS C HCIOJb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DM3MYECKUX BEJIMYMH, CPABHUBATH
PE3yNbTAThl U3MEPEHUN C YIETOM 3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
IpPYroil ¢  UCIOJB30BAHUEM MPSIMBIX  U3MEPEHUH  (3aBUCUMOCTh
CONPOTHUBIICHUS MNPOBOAHUKA OT €ro [JIMHBI, IUIOIIAJA MONEPEYHOIO
CEUCHHS U yAEIBHOIO COIPOTUBIICHUS BEIIECTBA TPOBOJHUKA, CUIIBI TOKA,
UOYIIETO 4Yepe3 MPOBOJAHUK, OT HANpSHKEHUS Ha MPOBOJHUKE,
UCCIICOBAHUE IIOCJIEAOBATENBHOTO M MAPAJUIENBHOTO  COECIWHEHUI
MPOBOJHUKOB): IUIAHUPOBATh MCCJIEAOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUS, CIEIys MPeIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ynbTaThl TOJYYEHHOW 3aBUCHUMOCTA B BHUJIE TaONHIl U TpaduKoB,
JI€JaTh BBIBOJbI IO PE3yJIbTaTaM HUCCIICI0BAHUS;

MPOBOJAUTh KOCBEHHBIE U3MEpeHUs (uznueckux BeauyuH (yaelbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBIEHUE TMPOBOJHMKA, paboTa U
MOITHOCTh 3JIEKTPUYECKOTO TOKAa): TUIAaHUPOBATh H3MEPEHUSs, COOUpaTh
AKCIIEPUMEHTAIIBHYK) YCTAHOBKY, CIEAys MPEIJI0KEHHOW MHCTPYKLHUHU, U
BBIYMCIISITh 3HAUEHUE BEJIMUMHBIL;

cOOJTI0/IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000py1I0BaHHUEM;

XapakTepu30BaTh MPUHIMUIBLI  JEUCTBUS M3YYEHHBIX NOpUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM HA MX ONHCaHUsA (B TOM YHCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TMTPOMETp, MapoBas TypOWHA, amMIepMerp,
BOJIbTMETP, CUETYMK DIICKTPUUECKONM HSHEPrUHU, DJIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HATPEBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPDI), IEKTPUUECKUE
MPEIOXPAHUTEIIN, DJIEKTPOMATHUT, JIEKTPOJIBUTATEIb MTOCTOSHHOTO TOKA),
UCIIOJB3Yys 3HAHUS O CBOMCTBaxX (DU3MYECKUX SIBIICHUN U HEOOXOIUMBIE
busnueckne 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U HW3MEPUTEIbHBIE
npuboOpsl 1O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM



TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHEIO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABJISATh CXEMBbI JJIEKTPUUECKHUX
Henen ¢ mocjaeAoBaTeNbHbIM U MapaliiebHbIM COEIUHEHUEM DJIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHMSI JIEMEHTOB EKTPUUECKUX LIETIEH;

® TMPUBOAWTH MNpUMEpPhl  (HaxXOOWTh WHPOpPMAIMIO O  TPHUMEPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHUUA B MOBCEIHEBHOMU
KU3HU ISl oOecrieueHus: 0€30MacHOCTH NpH OOpaIleHny ¢ MpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHsI 370POBbS M COOIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILIEH CpeJie;

® OCYHIECTBIATh TOUCK HH(POpMamuu (PU3NUECKOTO COJEpXKaHUS B
NHTepHeTe, HAa OCHOBE UMEIOIIMXCA 3HAHUW U MYyTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIICNATH MH(OpMaIuioo, KOTopas
SBJISIETCS POTUBOPEUYNBOM MIIH MOXKET OBITH HEJOCTOBEPHO;

® UCIIOJIb30BATh MPHU BBINOJHEHUH YU4E€OHBIX 3aJIaHUM HAyYHO-TIOMYJISPHYIO
TUTEPATYpy  (PUBUYECKOTO  COJEpKAaHMs, CIPABOYHBIE MaTepHaIbI,
pecypcsl cetu MIHTepHeT, BiIajieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanust ”HGOPMAILIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

® CoO3/aBaTh COOCTBEHHBIC IMHUCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS,
0000mass wHOOPMAIMIO M3 HECKOJBKHX MCTOYHHKOB (DH3UUYECKOTO
colepKaHWsi, B TOM 4YHCJIE€ MYOJIMYHO TPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIEN0BATENbCKON NEATEIbHOCTH, NP 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATUIHBIA anmapat Kypca (QHU3UKH,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEH;

® [IpU BBHINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (U3HMUECKUX
MPOIIECCOB paCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/1a4aMU, CJICIUTH 32 BBHIMOJIHEHUEM IUIaHA JIEHCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OILICHUBATh COOCTBEHHBIM BKJIaa B
JESATEeLHOCTb TPYMIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonIry o0yueHus B 9 Kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUM:

® UCIOJNBb30BaTh IMOHATUA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAEKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOrO JBIKECHUS, Jaepopmarius
(ympyrasi, mjactuuyeckasi), TPEHHUE, LEHTPOCTPEMHUTENBHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPY3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
LHEHTP TSLKECTU TBEPJOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3ByK, DSJIEKTPOMATrHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,



CHEKTpPbI UCIYCKaHUs W IMOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHUs,
M30TOIIBI, SIZIEPHASI DHEPTETHKA;

pa3nuuaTh SIBICHUS (paBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIWHEHHOE
JABI)KCHHE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE IBUKEHHE, CBOOOIHOE
najJicHue TeJ, PABHOMEPHOE IBUKEHHE 1O OKPYKHOCTH, B3aUMOJIEHCTBUE
TeJ, PEaKTUBHOE JBIKEHHUE, KoJieOaTelIbHOE NIBIKEHHE (3aTyXarollue H
BBIHY’KJICHHbIE KOJIEOaHHUs), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPAKEHUE
3ByKa, NPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHWE U MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3ioKeHUE OEJIoro CBeTa B
CHEKTp M CJIOXKEHUE CHEKTPaJIbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAsI PaIMOAKTUBHOCTh, BO3HUKHOBEHHE IMHEHYATOrO CIEKTpa
M3Ty4YEeHHs ) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHHE;

pacrno3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBJIECHUN B
OKpy’XalolieM Mupe (B TOM uuciae (PU3NYECKHE SBICHUS B MPUPOJIE:
MPWIUBBI ¥ OTIUBBI, ABMKEHUE T1aHeT COTHEYHON CUCTEMBbI, PEAKTUBHOE
JIBW)KCHHE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPACEHNE, CEUCMUYECKHUE BOJHBI, I[yHAMH, 05XO, IIBETa Te,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYEcKOoe NEHCTBUE BUAMMOTO,
yJIbTPapUOJIETOBOIO M PEHTICHOBCKOI'O M3JIyYEHMH, €CTECTBEHHBIN
pPaIMOaKTUBHBIM (POH, KOCMHYECKHE Jy4YH, PAAHMOAKTHBHOE H3ITYUCHHE
NPUPOJIHBIX MHHEPAJIOB, JCHCTBHE pPAaTUOAKTHBHBIX W3IyUYEeHUH Ha
OpraHM3M YeNIOBEKa), MPHU 3TOM IEPEBOJIUTH MPAKTUUYECKYIO 3a1ady B
y4eOHYI0, BBIJCNATh CYHIECTBEHHBIE CBOMCTBA (TpHU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OTKCHIBaTh M3yUYEHHBIC CBOICTBA TeN M (PU3NYECKHUE SIBICHUS, UCTIONB3YS
¢busnyeckue BETUYMHBI (CpeqHSst W MTHOBEHHAas CKOPOCTh Tella TpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOpPEHHE, MepeMeIlleHue, IMyTb, YIJIOoBas
CKOPOCTb, CHUJIa TPEHMS, CUja YNPYTOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJCHHs, BEC Tela, HUMIYJIbC Tela, WMITYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, MOTEHIMANbHAS JHEPIHsl Tena,
MOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLUAIbHAsI DHEPTUs CKATOU
NPYXKUHBI, KUHETUYECKas DSHEprus, TOoJHAsS MEXaHW4YecKas SHeprus,
MEPUOJ M YacToTa KoieOaHuH, UIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeh MPETOMIICHHUSI CPENibl), PU OMHCAHUU
NPAaBWIBHO TPAKTOBATh (PU3MYECKUN CMBICT HCIHOJIb3YEMBIX BEJINYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOUINE JAHHYIO (PU3MYECKYIO BEJIMUYMHY C JIPYTMMHU BEJIMYMHAMU,
CTPOUTDH rpapvKN H3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;



XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBJICHUS M IPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs DHEPTUHU, 3aKOH BCEMHUPHOIO TSATOTEHUS,
OPUHIMI CYNEpPHNO3ULIMA CHUJI, TPUHIMI OTHOCUTENbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOTO U MAaCCOBOI'0 YUCEIN
IpU SIIEPHBIX PEAKIHUAX, MPU ATOM JaBaTh CJIOBECHYIO (hOPMYIHPOBKY
3aKOHA M 3alUChIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATHh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IIIaroB C OMOpOW Ha 2—3 W3YyYECHHBIX CBONCTBA (PU3WYECKUX SIBIICHUM,
¢bu3nyecKuX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amayu  (omuparolmuecs Ha cuctemMy u3  2-3
YpaBHEHUI), UCTOb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHMS 3aJauyd 3alMChIBATH KPATKOE
yCIIOBUE, BBISBISATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBbIEC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JUIsI pEIICHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh IMOJYYEHHOrO 3HAY€HUs (U3HUECKOU
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH I[TOMOIIH
(U3MYECKMX METOAOB, HCIONb3Ysl OMHCAHME HCCIEAOBAHMS, BBIIEIATH
IIPOBEPSEMOE  NPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKa
IIPOBEJICHUSI  UCCIIEIOBAaHUsA, JI€JaTh  BBIBOJBL, HMHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHHUH U OIBITOB;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3MYECKUX SBICHUN WU
(u3HYecKUX CBOMCTB Ten (M3ydyeHHEe BTOpPOro 3akoHa HbloTOHA, 3aKoHA
COXpaHEHUsl DHEPrUH, 3aBUCUMOCTb IMEpHOAa KoJeOaHWW MpYKHHHOIO
MasgTHHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJMHEHMHOE PacCIpOCTPAaHEHUE CBETA,
pasnokeHue Oenoro cCBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs NpeaMeTa B coOuparoei
JUH3e, HAOJIOJIEHUE CIUIOIIHBIX M JMHEHMYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENLHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
o0OpyOBaHUs, OINHCHIBATh XOJ ONbITAa M  €ro  pe3yJbTaThl,
(bopMyIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpeqHee 3HAUYCHHE H3MepsAeMoil BenuuuHbBl ((POKycHOe paccTosHue
coOuparoieil JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba H3MepeHus
(u3MepuTenbHOro nprubdopa);



MPOBOJUTh HCCIEOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
MCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHM (3aBUCHMOCTH MYTH OT BpPEMEHHU
P PaBHOYCKOPEHHOM JIBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, TepHOja
KOJICOaHMI MaTeMaTHYeCKOr0 MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yria MPEeJOMJICHUs OT yria
NajieHus): IUJIAHUPOBAaTh HCCIEAOBAHHE, CaMOCTOSTENbHO COOMpATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJTYYECHHOW 3aBUCHMOCTH
(u3MYeCKUX BEIWYUH B BUJE TAaOMUIl U TpadUKOB, J€JIaTh BBIBOABI IO
pe3ynbTaTam UCCIICIOBAHNUS;

MPOBOJUTh KOCBEHHBIE W3MEPEHMsS] (U3MUECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YCKOPEHHE Tella TMpPU PABHOYCKOPCHHOM JIBIKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHusl, KECTKOCTh MPY>KUHBI, KOIDPHUITUEHT
TPEHUSI CKOJBKCHHUS, MEXaHWYecKas padoTa M MOIIHOCTh, 4YacToTa M
nepuosl KoneOaHWii MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpAIOMICH JIMH3BL, PAJAMOAKTHBHBIN  (OH):
MJIAaHUPOBATH HM3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATD U3MEPEHUs, CIEAYs MPEIIOKCHHOW MHCTPYKIIMH, BBHIYUCIISATH
3HAUEHWE BEIMYMHBI M aHATM3UPOBATH TOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJJaHHOUW MOTPEIIHOCTH U3MEPEHHU;

coOJII01aTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nuyaTb OCHOBHBIE TMPU3HAKKA U3YYEHHBIX (U3HUUYECKUX MOJICIICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJCIb aroMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO SI/Pa;

XapaKTepu30BaTh NPHUHIMIBI JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAHUSA (B TOM YHCIE:
CIUJOMETP, JATYMKU TIOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TIEepPUCKOI, (HOTOoAIMmapaT, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuibCoHa), HCMOIB3ysS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHUYHbIE PUCYHKU U3YYEHHBIX TEXHHUYECKHX
YCTPOWCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTMUYECKHX MPOIECCOB
IpU PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBbI JIs
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U coOOMparouiei JIMH3E;
MPUBOAUTh  NPUMEPHl  (HAXOAUTh  WHGOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HM 11 oOecrieueHus1 0€30MacHOCTH MPU OOpaIlleHHH ¢ IPUOOpaMu 1



TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHHUSA
HOPM 3KOJIOTUYECKOTO ITOBEIEHUS B OKPYIKAIOILEH CpEAE;

OCYUIECTBJIATh MOUCK HMH(POpMaMH (U3MYECKOrO COJEpKAHUS B
HNHTepHeTe, caMOCTOSATENBHO (DOPMYIUPYSI MOMCKOBBIN 3alpOC, HAXOAUTh
MyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMalMu Ha OCHOBE
MMEIOIINXCS 3HAHUM U JOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy (PU3MYECKOro  COAEpkKaHMs, CIPaBOYHbIE MaTepHalIbl,
pecypcbl cetu MHTEpHeT, BlageTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COJAEPIKAHUSA,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHON WIIM UCCIIEI0BATENbCKON
NESTENbHOCTH, TMPU O3TOM TPAMOTHO  MCHOJB30BaTh  W3YYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro paszjena (U3HKM U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTanuel ¢ ydé€TtoM ocoOeHHOCTEeH ayAuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne ni/m HanMenoBanue pa3ieioB ¥ TeM NPOrpamMMbl

Paszpnen 1. ®usuka u e€ poJib B IO3HAHMHU OKPY:KaIOLIero Mupa

1.1 ®dusuka - HayKa o IpUpoJIe
1.2 dusnueckre BETUUNHEI
1.3 EctecTBeHHOHAYYHBIN METO] TO3HAHUS

Uroro no pazpeny

Pa3znen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHUH BellleCTBA

2.1 CtpoeHue BellecTBa
2.2 JIBIDKEHHME U B3aMMOJICHCTBHE YaCTHUI] BEIIeCTBa
2.3 ArperatHble COCTOSIHUS BEIIECTBa

Uroro no pazaeny

Pa3nen 3. /IBu:xeHune u B3auMoieiicTBHE TeJl

3.1 Mexannueckoe nBUKEHUE
32 Wuepuus, Macca, IIOTHOCTh
3.3 Cwnna. Buner cun

Utoro no pazneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, ’KUAKOCTEH U ra30B
[asnenue. Ilepenaya gasineHus TBEPABIMU TeIaMH,

4.1

KUJKOCTSAMU U Ta3aMU
4.2 JlaBiaeHue KUJIKOCTH
4.3 ATMocdepHOe 1aBIeHHe

4.4 JleiicTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO

KoaundecTBO 9acoB

Bcero

() NN \C T \O I \S)

[, T O I NS

14
21

KonTposbHbie
padoThbI

IIpakTn4yeckue
padoThbI



Hroro no pasneny

Pa3nea 5. PaGora u MomHOCTh. JHEprus

5.1 PaGora 1 MmomHOCTE
5.2 IIpocTeie MEXaHU3MBI
53 MexaHnueckasl SHEprus

Uroro no pazpeny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB 110 [IPOT'PAMME

21

BNV, RS}

68

12



8 KUIACC

Ne i/

HaumeHnoBaHue pa3aesioB M TeM NPOrPaMMbl

Paznen 1. TensioBble ABJICHUSA

1.1
1.2

CrtpoeHue U CBOIMCTBA BEIECTBA
TeroBbIe TPOIIECCHI

Wtoro no pazneny

Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

2.1

2.2
23
24

DIIEKTPUYECKHE 3apAIbl. 3apsKEHHBIE TEa U UX
B3alMO/JIEVCTBUE

[ToCTOSAHHBIN IIEKTPUUECKUI TOK

MarsuTHbI€ SIBICHUS

DneKTpOMarHuTHas UHAYKIHS

Uroro no pazpeny

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanugecTBO 4acoB
KonTtposbHbIe

Bcero
padoTbI

21 1
28

20 1

37

68 3

IIpakTH4eckune
padoThI

1.5



9 KJIACC

KoanuecTBOo 4acoB

Ne i/ HaumenoBaHue pa3/ieioB M TeM NPOIrPaMMbI B KonTpoabHbie IIpakTuyeckue
cero
padoTsI padoThI
Paszpnen 1. Mexanuyeckue siBJCHUSA
1.1 MexaHnudeckoe ABUKEHUE U CIIOCOOBI €T0 OMHUCAHUS 10 1
1.2 B3anmMonelictBue Ten 20 1 3
1.3 3aKOHBI COXpaHEHUS 10 3
Wroro no pazneny 40
Paspnen 2. Mexanuveckue K0J1e0aAHUA U BOJHBI
2.1 Mexanuueckue KoyebaHus 7 3
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3
Wroro no pazneny 15
Pasjen 3. DiieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
3.1 ONEKTPOMarHuTHOE I0JIE€ U MIEKTPOMATHUTHBIE BOJIHBI 6 2
Utoro mo pazneny 6
Paznea 4. CBeToBble siBJIeHUS
4.1 3aKOHbI PaCIpOCTPAHEHHUS CBETA 6 2
4.2 JIMH3BI ¥ ONITUYECKHE TPUOOPHI 6 3
4.3 Pa3noxxenue 6emoro cBera B CIEKTP 3 2
Hroro no pazneny 15
Paznen 5. KBanToBbI€e SIBJICHUSA
5.1 Hcnyckanue v NOMIOMIEHUE CBETa aTOMOM 4 1
5.2 CrpoeHue aTOMHOTrO s11pa 6 1
53 SnepHble peakuu 7 1 1

—_
3

Uroro no pazpeny



Pa3nea 6. [loBTopuTebH0-00001aI01IM i MOYJIb
[ToBTOpeHue u 06001IeHNE cofepxKaHusl Kypca GU3NKU

6.1
3a 7-9 kiacc

Hroro no pazaeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KIIACC
Ne ni/m Tema ypoka

1 ®usnka — Hayka o npupoje. JABieHus Ipupoabl

2 DuU3NYECKUE SBICHUS

3 ®uznueckre BeIUUYUHbI U UX U3MEPEHUE
VYpok-uccnenosanue "M3mepeHue teMiepaTypbl Ipu

4 MIOMOIIIX KUJKOCTHOTO TEPMOMETPA U AaTUUKA
TeMIEPATypbl"

5 Mertoap! Hay4yHOTO Mo3HaHus. Onucanue GU3NIeCKuxX
SIBJIEHUW C MIOMOILbIO MOJENEN
Ypoxk-uccienoanue "l[IpoBepka runoresbl: JaaTbHOCTh

6 MoJi€Ta MmapyuKa, MyImeHHOTO0 TOPU30HTAIIEHO, TEM
OoJiblIie, YeM OOJIbIIIe BBHICOTA ITycKa"

7 Crpoenue BeniecTBa. ONbITHI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEILECTBA

8 JIBr>KeHure yacTHI] BELIECTBA

9 VYpok-uccnenoanue «OMbITHI 10 HAOIIOICHUIO
TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperaTHble COCTOSTHUA BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BoABl. O000IIIeHIE

11 no pasneny «llepBoHauanbHbIE CBEIEHUS O CTPOCHUU
BEILIECTBA»

12 Mexanuueckoe aBuKeHuEe. PaBHOMEpHOE U
HEPaBHOMEPHOE JIBIXKEHHE

13 Ckopoctb. Ennnuiiel ckopoctu

14 Pacuer myTi 1 BpeMeHM IBHKECHUS

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IMpakTnyeckune
padoThI



15
16

17
18
19

20

21
22

23

24
25

26

27
28

29

30

31
32

HNuepuusa. Macca — Mepa HHEPTHOCTH TEN

IInorHoCTh BemecTBa. PacueT Maccel B 00beMa Teja o
€ro IJIOTHOCTH

JlabopaTopHas pabota «OnpeaeneHre MmI0OTHOCTH
TBEPIOIO TEJIA)

Pemenne 3agau o Teme "IlmoTHOCTH BemecTBa"

Cuiia Kak XxapakTepucTuka B3aumojiercteus Ten. Cuia
ynpyroctu. 3akoH ['yka

JlaboparopHas pabota «l3ydeHne 3aBUCUMOCTH
pacTspkeHus (aeopmanyn) OpyKUHbI OT TPUII0KEHHOM
CHIIBDY

[[ABnenue Tsrorenus. Cuiia TSHKECTH

CBsI3b MEXKy CUJION TSKECTU M Maccol Tena. Bec tena.
Pemenne 3agau o teme "Cuna TsokecTu"

Cuia TsKecTu Ha Apyrux maHerax. Ousnueckue
XapaKTEPUCTUKHU IJIAHET

Nsmepenue cwit. JlunamomeTp

Bec tena. HeBecomocTh

Ciio)keHne IByX CHJI, HAMPABJIEHHBIX MO OJTHOM MPSMO.
PaBHOelicTBYOIIIAsA CUIT

Pewenue 3amau no reme "PaBHonelicTByromas cuin'”
Cuna TpeHus u e€ Bubl. TpeHHe B IPUPOAC U TEXHUKE
JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH CHITBI
TPEHUS CKOJIBKEHUS OT CHUJIBI IABJICHUS U XapaKTepa
CONPUKACAIOIINXCSI TOBEPXHOCTEN»

Pemenue 3aad Ha onpenieieHre paBHOACHCTBYOIIEH
CHUIBI

Pemenwue 3anad mo Temam: «Bec Tenay, «'padudeckoe
n3zo0paxkenue cum», «Cuiel», «PaBHOAEHCTBYIOIAS CHI»
KonTponbhas padota no temam: «MexaHndyeckoe



33

34

35

36

37

38
39
40
41
42

43

44

45

46

47

48

49

IBUXKEHHE», «Macca, oTHOCTEY, «Bec Tenay,
«I'padmueckoe nzodpakenue cum», « CUIIbn
JMasnenne. CriocoObl yMEHbILIEHUS U YBETUUEHUS
JTaBJICHUS

JlaBrenne ra3a. 3aBHCUMOCTbD JIaBJICHHUS Ta3a OT 00bEMa,
TEMIIEPATYPhI

Ilepenaya naBneHust TBEPABIMU TEIIAMU, )KUJKOCTSIMH U
razamu. 3akoH Ilackans

JlaBiieHnE B XKMJIKOCTH U rase, BBI3BAHHOE JIEMCTBHEM
CHJIBI TSKECTH

Pemenne 3amau o reme «/laBineHue B KUIKOCTH U Tase.
3akoH Ilackams»

CooOmtaromuecs cocysl

I'mpopaBnuueckuit mpecce

Manomertpsl. I1opiIHEeBON KUIKOCTHBIN HACOC
ATmocdepa 3eMi 1 IPUYUHBI €€ CyIIECTBOBAHUS

Bec Bo3myxa. ATMocdepHoe naBieHne

N3mepenue armochepHoro nasienus. Oneit
Toppuuennu

3aBUCUMOCTBH aTMOC(EPHOTo 1aBJICHUS OT BBICOTHI HAJ
YPOBHEM MOPsI

Bapomertp-anepoua. ATMocdepHoe AaBIeHHE Ha
pa3IMYHBIX BBICOTaX

Pemenue 3amau mo reme " AtmocdepHoe naBienue"”

JlericTBUE )KUJKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO.

ApxuMmesioBa cuia

JlabopartopHas paboTa «OnpeeneHre BhITATKUBAIOIIeH
CHWJIBL, ICHCTBYIOIEH Ha TeJO, MOrPYKEHHOE B
KHUJKOCTB

JlaboparopHas paboTta o teme «VccnenoBanue

—_ e e e



50

51

52

53

54
55

56

57

58
59

60

61
62

63
64

3aBHCHUMOCTH Beca Tejia B BOjIe 0T 00bEMa OrpyKEHHON
B )KMJIKOCTb YaCTH TeJlay

[InaBanue Ten

JlaGopaTopHas pabota "KoHcTpynpoBaHue apeoMeTpa
WM KOHCTPYUPOBAHUE JIOJKU U OIpesielieHne eé
rpy30n0abEMHOCTH"

Pemenue 3anau no temam: «IlnaBanue cynos.
BosnyxomuaBanue», «JlaBieHue TBEpABIX Ted,
KHUIKOCTEN U ra30B»

KonTponbhas padota no teme «JlaBieHue TBEpabIX Ted,
JKUIKOCTEH U Ta30By

Mexanudeckas padbora

MomnaocTs. ETUHUIEI MOIITHOCTH

Ypok-uccnenosanue "Pacy€r MOIIHOCTH, pa3BUBAEMOM
MpU OABbEME M0 JIeCTHHUIIE"

IIpocteie Mexanu3msl. Peryar. PaBHoBecue cuil Ha
pbluare

Peryaru B Texnuke, ObITy U nipupoe. JlaboparopHas
paborta «VccnenoBanue ycinoBUi paBHOBECHS pblyaray
Pemenue 3ana4 no teme «YCi0BUS PaBHOBECHS pblyara
Koadduuunent noneznoro neicTBus MEXaHU3MA.
JlaGopartopnas pabota «M3mepenue KI1J] HakmoHHOM
IUIOCKOCTH»

Pemenue 3amau o reme "Pabora, mourHocts, KIT/T"
Mexanndeckas sHeprus. Kunerndeckas u
MOTEHLIMAIbHAs SHEPT U

3aKOH COXpaHEHUs MEXaHUUECKON SHEPIUU
YPOK-3KCIIEPUMEHT 110 TeME " DKCIIEPUMEHTAIbHOE
OIIpECIICHUE U3MEHEHHSI KWHETUYECKON U
MOTEHLIMATIbHON YHEPTUH IIPU CKAaTBIBAHUHU TEJIA 110

0.5

0.5



HAaKJIOHHOM 1uiockocTu"
KonTponbhas padota no teme «Pabora 1 MOITHOCTb.

65
OHeprus»

66 PesepBHbIil ypok. PaboTa ¢ TekcTamu o teme
"MexaHndeckoe IBHKeHue"

67 PezepHblii ypok. Pabota ¢ Tekctamu 1o teme "JlaBieHue
TBEPABIX TEJN, )KUAKOCTEH U ra3oB"

68 PesepeHuslii ypok. Pabora ¢ Tekctamu o teme "Pabora.

MouHocTs. OHeprus”
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

12



8 KUIACC

Ne i/

10
11

Tema ypoka

OCHOBHBIE TOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH U MX OIBITHBIC
TIOJITBEPKICHUS

Macca u pa3mep aToMOB U MOJIEKY
Monenu TBEPAOTO, )KUIKOTO U
ra3000pa3HOr0 COCTOSTHHMA
BelIeCTBa

OOBbsicHeHHEe CBOMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTO
COCTOSIHUI BEI[eCTBAa HA OCHOBE
IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETHYECKOU TEOPUH
Kpucrammmaeckue u amopHbIC
Tena

CMaumnBaHue U KaWUISIPHOCTb.
[ToBepXHOCTHOE HATSKEHHE
TemnoBoe pacuiupeHue u cxarue
Temnepatypa. CBsi3b TEeMIIEpaTypbl
CO CKOPOCTBIO TETIJIOBOTO JBMYKEHUS
YaCTHI

Buytpennsis sHeprus. Crnoco0Obl
M3MEHEHUs! BHyTPEHHEH 3Heprun
Bupael Terionepenaun
VYpoxk-koHpepeHus

KoanuecTBo 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHust



12

13

14

15

16

17

18

19

20

"[IpakTH4ecKOe UCTIOIB30BAaHUE
TETJIOBBIX CBOMCTB BEIIECTB U
MaTepuaoB B LEISIX
sHeprocoepexeHus"

KonuyectBo TemnoTsl. Y aenbHast
TEIIOEMKOCTb

VYpaBHeHuUe TEII0BOro OanaHca.
TennooOmeH u TernoBoe
paBHOBeECHE

JlaGoparophas pabota
"HccnenoBaHue SIBIEHUS
TEII000MEHa MPU CMEIIMBAHUHT
XOJIOZHOM U Topsiueil Bojab!"
Pacuer konudecTBa TEIIOTEHI,
HE00X0IUMOTrO ISl HArpEeBaHUS
TeJa ¥ BBIICTSIEMOTO UM TIPH
OXJIAXKICHUH

JlabopaTopHnas pabota
"Onpenenenne yaenbHOU
TEMJIOEMKOCTH BelecTna'
DHeprus TOIINBA. Y IeNbHas
TEIUIOTa CTOPaHUs

[ImaBnenue u oTBEpACBaHUE
KPUCTAJUIMUECKUX TeJ. Y IeNbHas
TEIJIOTA IJIABJICHUS
JlabopaTopnast pabota
"OnpeneneHue yaeabHOM TeTIOTHI
IUIaBJICHUA JIbaa"
[TapooOpa3zoBaHue 1 KOHACHCALIUS.
Hcnapenue



21

22

23

24

25

26

27

28

29
30

Kunenwue. Y nenpHas temnora
napooOpa3oBaHus U KOHJICHCAILIUH.
3aBUCHUMOCTD TEMIIEpATypPhI
KHUIEHUS OT aTMOC(EepHOTO
JaBJICHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEJIBbHOM BIAXKHOCTHU
BO3ayXxa"

Pewrenue 3anau Ha onpeneneHue
BJIQKHOCTH BO3/yXa

[TpuHIHIIBI paOOTHI TETIIOBBIX
nsurareneii. [laposas TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHMS
KII[ TenoBoro aBurares.
TennoBbie IBUTATENH U 3aIIUTA
OKpY>Karolleu cpeibl

3aKOH COXpaHEHUs U MPEBPAILCHUS
SHEPIUHU B TEIUIOBBIX MpoIeccax
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "TerioBbie SABICHUS.
N3menenue arperaTHeIX COCTOSTHUM
BeliecTna"

Konrpomnbnas padora mo reme
"TernnoBsie siBieHus. M3mMenenue
arperaTHbBIX COCTOSIHHH BeriecTa"
Onektpusanus Tei. [[Ba pona
ANEKTPUUECKUX 3apsA0B
Ypok-uccienoBanue
"DnexkTpuzanus Tea UHAYKIUEH 1



31

32

33

34

35

36

37

38

39

40

41

42

IIPU COIPUKOCHOBEHHUH"
B3anMopeicTBue 3apsyKeHHBIX TEIl.
3axoH Kynona

DIEKTPUYECKOE MOJIE.
HanpsixeHHOCTB 3JIEKTpHYECKOTrO
nosist. [IpuHnmn cynepnosuuyn
AJIEKTPUYECKHUX TMOJIEH

Hocurenu anexkTpuueckux 3apsiios.
OnemeHTapHbii 3apsaa. CTpoeHue
aToMa

IIpOBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHUS AIEKTPUUYECKOTO
3apsaaa

Pemenue 3amay Ha npuMeHEHHE
CBOMCTB 3JIEKTPUUYECKUX 3aps]I0B
DNEKTPUUYECKUH TOK, YCIIOBUS €r0
cymecTBoBanus. McTounukn
JIEKTPUYECKOIO TOKA

JIeNCTBUA DJIEKTPUYECKOTO TOKA
Ypok-uccienoBanue "Jleiictue
AJIEKTPUYECKOTO T10JIsI Ha
MIPOBOJAHMKY U TUAJIEKTPUKU"
DneKTpUYEeCKui TOK B MeTaiax,
KHUJIKOCTAX U ra3ax
OnexTpuyecKas Lenp u e€
COCTaBHBIE YaCTH

Cuna Toka. JlJaboparopHas pabota
"N3mepeHue u peryiupoBaHue
CHJIBI TOKa"

DJEeKTpUYECKOE HAIPSHKEHHUE.

0.5

0.5



43

44

45

46

47

48

49

50

Bonber™merp. JlaGopaTtopnas pabora
"N3mepeHne u peryIupoBaHue
HanpspkeHus"

CornpoTuBIiieHHE POBOIHMKA.

VY nenbHOE CONPOTUBIIEHUE
BEIIIECTBA

JlabopaTopnas pabota
"3aBUCUMOCTB DIIEKTPUYECKOTO
COIIPOTHBIICHHSI TPOBOJIHUKA OT €T0
JUTUHBI, TIJIOIAIU TOIIEPEUHOTO
ceyeHus U matepuaia'
3aBUCUMOCTb CHJIbI TOKA OT
HanpsokeHus. 3akoH Oma Ay
y4acTKa Lenu

JlaboparopHast pabota
"HccnenqoBanne 3aBUCHMOCTH CHUIIBI
TOKA, UJIYILEro 4epe3 pe3ucTop, oT
COIIPOTHBIICHHSI PE3UCTOPA U
HaIpsKEHUs1 Ha pe3ucrope”
ITocnenoBarenbHOE U MapaiebHOE
COEZIMHEHMsI IPOBOIHUKOB
JlaGopatopHas pabora "IIpoBepka
NpaBUJIa CI0XKEHUS HAMPSKEHHUH
IIPU [1OCJIEJOBATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB"
JlaGopaTtopnas pabota "IIpoBepka
IIpaBWJIa JJis CUJIBI TOKA MIPU
napajuieIbHOM COEIMHEHUN
pe3uctopoB”

Pemienue 3a1au Ha NpUMeHEHUE



51

52

53

54

55

56

57

58

59

3akoHa OMma AJig pa3IuyHoOro
CO€IMHEHUSI IPOBOJHUKOB

Pabota u MmomtHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

JlabopaTopnas pabota
"Onpenenenne paboThl 1 MOIITHOCTH
ANEKTPUUECKOTO TOKa"
DeKTpUYECKUe HEenH U
NOTPEOUTEH FNEKTPHUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

[ToaroroBka K KOHTPOJIBHOM padboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
3apspKeHHBIE Tena U UX
B3auMoaercTBU. I10CTOSHHBIHN
ANEKTPUUECKUH TOK"

KonTponbhas pabota no teme
"DnexkTpuyuecKue 3apsabl.
3apshKeHHbBIE Tella U X
B3auMoaencTBUs. I1oCTOSIHHBIH
NIEKTPUYECKUH TOK"

[TocTosiHHBIE MATHUTBI, UX
B3aUMO/ICVICTBUE
VYpok-uccinenosanue "M3yuenue
TMIOJICH MOCTOSTHHBIX MarHuTORB"
MarnutHoe noJjie. MaraHuTHO€ moJie
3eMJi ¥ ero 3HauUeHUE IS )KU3HU
Ha 3emuie

OmnbIT Opcrena. MarauTHoe nosue



60

61

62

63

64

65

66

ANEKTPUUECKOr0o Toka MaruutHoe
T0JI€ KaTYIIKH C TOKOM
[IpumeHeHre 37eKTPOMarHuToOB B
texuuke. Jlaboparopnas pabota
"N3y4yenue neiicTBUsI MarHuTHOTO
OJIs1 HAa MPOBOJHUK C TOKOM"
DneKTpoABUTaTeNb OCTOSIHHOTO
ToKa. Mconp3oBanue
ANIEKTpOoIBUraTeNieil B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlabopaTopnas pabota
"KoHcTpynpoBaHue u usyueHue
paboThI AnekTpoaBHUraTens”
OmnwiTel @apanest. 3akoH
AIEKTPOMATHUTHON UHAYKITUH.
IIpaBuno Jlenna
Onexrporeneparop. CriocoOb
MOJTYYEHUS AIEKTPUUECKON
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUH

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "DNEeKTPUYECKUe 1
MarHuTHbIE sIBJICHUS"
KonTponbnas pabota mo Teme
"DeKTpUUECKUEe U MarHUTHbBIC
siBJIeHUS"

PesepBHblit ypok. Pabora c
TeKcTamu 1o Teme "TerioBbie
SIBJICHUS"

0.5



PesepBHbIit ypok. Pabora ¢

67 TekcTamu 1o TeMe "[1oCTosTHHBIN 1
ANEKTPUUECKUM TOK"
PesepBHblit ypok. Pabora c

68 TEeKCTamMu 1o TeMe "MarHuTHbie 1
sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5



9 KJIACC

KoanuecTBo 4acoB
Jara

Ne ni/m Tema ypoka
U3y4YeHHs

B KonTtpoibHble IIpakTHyeckue
cero padoTbI padoTsbI

MexaHnueckoe IBIDKECHHUE.

MarepuanbHas TOUKa

Cucrema orcuera.

OTHOCUTENBHOCTh MEXaHUYECKOIO 1

JBUKEHUS

PaBHOMEpHOE NIpsAMOJIMHEITHOE

JBUYKEHUE

HepaBHOMepHOE NPAMOIMHENHOE

nBikeHue. CpesiHsiss © MTHOBEHHAs 1

CKOPOCTh

[IpssMonMHENHOE PAaBHOYCKOPEHHOE

JIBIOKEHUE. Y CKOpEHUE

CKopOoCTh PSAMOJMHEUHOTO

PaBHOYCKOPEHHOTO JIBUKCHUS. 1

I'padpuk ckopoctr

JlaGopaTopHas pabota

"OnpeneneHne yCKOpeHus Tela Ipu

PaBHOYCKOPEHHOM JBUKEHUU T10

HAKJIOHHOM m1ockocTu"

CBobonnoe nagenue tei. OnbITh

lanunes

PaBHOMEpHOE IBMKEHUE 11O

okpyxHocTH. [lepuon u yactora

oOpaiuenus. JIuneitHas u yrioBas

CKOpOCTH



10
11

12

13

14
15
16

17

18
19

20

21

22

23

LleHTpoCcTpEMUTENTBEHOE YCKOPEHUE
IlepBeiit 3akoH HproToHa. Bexrop
CHJIBI

Bropoii 3akon HerotoHa.
PaBHOpelicTBYIOIIIASA CHIla

Tperuii 3akoH HproToHa.
Cynepnosunus cui

Pewienue 3a1au Ha npUMEHEHNE
3akoHOB HproTOHA

Cuia ynpyroctu. 3akoH ['yka
Pemenue 3anau no teme «Cuna
YOPYTOCTH»

JlaGopaTopHas pabota
«OmnpeneneHne KeCTKOCTU
PYKUHBD)

Cuna tpenus

Pemenue 3anau no teme «Cuna
TPEHUS»

JlaGopaTopHnas pabota
"Onpenenenne ko3 huireHTa
TPEHHUSI CKOJIbKECHUS"

Pewenue 3aay no teme "3aKkoHbI
Hprorona. Cuna ynpyroctu. Cuina
TpeHus"

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
naJCHUS

VYpok-koHpepenuus "JBrkenue Ten
BOKPYT IPaBUTAIMOHHOTO IIEHTPa
(Conneunas cucrema). ["amakTuku"



24

25

26

27
28

29

30

31

32

33
34
35
36

Pemenwne 3amau mo teme "Cuna
TSOKECTU U 3aKOH BCEMUPHOTO
TAroTeHus"

IlepBasg kocMHu4YecKasi CKOPOCTb.
HesecoMocTs u neperpysku
PaBHOBecHue MaTepuanbHOW TOUKH.
AOCoMOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIJIEHHOW OChIO BPAILICHUS
MowmenT cuibl. LieHTp TskecTn
Pemenwne 3amau mo teme "MoMeHT
cuibl. LlenTtp Tsxectn"
[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe "MexaHn4yecKoe IBUKEHUE.
Bzaumoneiicteue Ten"
KonTponbnas pabota no teme
"MexaHn4ecKoe IBUKEHUE.
BzaumoneiictBue ten"

Nmnynsce Tena. IMITyabC CHIIBL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aHUMOJCHCTBIE

Pemenwne 3amau mo Teme "3akoH
COXpaHEHUs UMITyJbca'
VYpok-koH(pepeHuus "PeakTuBHOe
JIBIDKEHUE B MPUPOJIE U TEXHUKE"
Mexanuveckas paboTa U MOIITHOCTh
PaGoTa cHIIBI TSHKECTH, CHIIBI
YOPYTOCTH U CUJIBI TPEHUS
JlaGopaTtopHnas pabota



37

38

39

40

41

42

43

44

45

46

47

«Ormpenenenne paboThI CUITBI
TPEHUS IPH PaBHOMEPHOM
JBYDKEHUH TeJa 10 TOPU30HTAIBHOM
TIOBEPXHOCTHY

CBs13b PHEpPrUM U padOTBHI.
[ToTeHnmanbHas SHEPTUs
Kunernueckas sneprus. Teopema o
KUHETUYECKOU SHEPTUU

3aKOH COXpaHEeHUS SHEPTUU B
MEXaHUKe

JlaGopatopHas pabora «3yuenue
3aKOHA COXPAHEHUs SHEPTHID
KonebarenpHoe OBMKEHNE U €TI0
XapaKTePUCTUKHU

3aryxaromye KojaeoaHus.
BrinykaeHHbIE KOTeOaHMUs.
Pe3onanc

MareMaTu4eCKui U NpYKUHHBIN
MasiTHUKU

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuosaa KojaebaHui oT KECTKOCTU
NPY>KUHBI U MAaCCBI TPy3a»
IIpeBpalenue 3HEpruu Npu
MEXaHUYECKUX KOJIeOaHUAX
JlaGopaTopHas pabota
«Ormpenenenyne 4acToThl U EpUoJia
KoJie0aHul MPYKUHHOTO MasiTHUKA
JlabopaTtopnas pabora «IIpoBepka
HE3aBUCHMOCTH NepuoJia KojJeOaHmi
rpys3a, HOJBEIIEHHOTO K HUTH, OT



48

49

50

51

52

53

54

55

56

57
58

Macchbl Ipy3a»
Mexannyeckue BojHbl. CBOMCTBA
MexaHu4yeckux BoJH. [IpononbHble 1
MOTIEPEYHbIE BOJIHBI
VYpok-koH(pepeHIus
"MexaHn4ecKkHre BOJIHBI B TBEPIOM
tene. CelicMUYeCKUe BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpa’KE€HUE 3BYyKa
Ypok-uccienosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
Ypok-koHbepeHnius "YIIbpTpa3ByK U
uH(pa3ByK B IPUPOJIE U TEXHUKE"
[TonroroBka Kk KOHTPOJIBHON paboTe
110 TeMe "3aKOHBI COXPAHEHUS.
Mexanunueckue KoieOaHus u
BOJIHBI"

KonTponbHas pabota no teme
"3aKOHbBI COXPaHEHHUS.
Mexannyeckue kKonebaHus 1
BOJIHBI"

DJIEKTPOMArHuTHOE MOJIE.
DNEeKTpPOMarHUTHBIE BOJHBI
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypoxk-konpepennus "lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcrnonbs30BaHnE 3€KTPOMATHUTHBIX



59

60

61

62

63

64

65

66

67

BOJIH JIJIs1 COTOBOM CBsI3U"
VYpoxk-uccnenosanue "N3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOMITEHOTO TenedoHa"
Pemenue 3amayd Ha onpeneneHue
YaCTOTHI U JJIUHBI
AJIEKTPOMATrHUTHON BOJIHBI
DneKTpoMarHiuTHasi Ipupoja CBeTa.
CkopocTb cBeTa. BomHoBbie
CBOIICTBA CBETa

Hcrounuku ceera. IIpsaMonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUs
Connua u Jlynst

3aKOH OTpa)K€HUsI CBETA. 3epKaia.
Pemienue 3a1au Ha mpUMEHEHUE
3aKOHA OTPaKEHUS CBETa
[Ipenomnenue cpeta. 3aKoH
MPEJIOMJICHUS CBETA

[TonHoe BHyTpeHHEE OTpaKEHUE
cBeTta. Vcronp30BaHue MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHYECKUX CBETOBOJIAX
JlabopaTtopHas pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
MIPEJIOMJIEHUSI CBETOBOTO JIy4ya OT
yIJia maJicHusl Ha TpaHulile "BO3ayX-
crexso""

Ypok-koH(pepeHIHs
"Mcnosib30BaHUE MTOJTHOTO
BHYTPEHHETO OTPAKEHUS:



68
69

70

71

72

73

74

75

76

77

78

CBETOBO/Ibl, OIITUKOBOJIOKOHHAS
CBsI3p"

JInn3el. OnTHyecKast cuia JIMH3bI
[TocTpoenue n300pakeHUI B JTMH3AX
JlaGopaTopHas pabota
"Onpenenenue HOKyCHOTO
PacCTOSHUS U ONITUYECKON CHUIIBI
coOuparorieii TUH3bI"
Ypok-koHpepenuus "OnTuueckue
JIMH30BBIE TPUOOPHI"

I';ma3 xak ontuyeckas cUCTEMA.
3peHue

Ypok-koudepenmus "JlepexT
3penusi. Kak coxpanuts 3peHue"
Pasnosxenue 6emoro ceera B CHEKTP.
Omneitel HetoTona. Croxenue
CIEKTPaNbHBIX I[BETOB. Jlucnepcus
cBeTa

JlaboparopHast pabota "OmNBITHI 1O
Pa3IoKEHUIO OEJIOro CBETA B CIIEKTP
Y BOCIIPUSATHIO 1IBETA PEIMETOB
IIpU UX HAOJIIOCHUN Yepes
I[BETOBBIE (PUIBLTPHI"
VYpoxk-npaktukym "BonHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTephepeHITUI U audpaKus”
OmnpiTel Pesepdopaa u mianerapHas
MOJIeIb aToMa

Iloctynatel bopa. Moaeins aroma
bopa



79

80
81
82

83

84
85

86

87

88

89

90

91

Hcnyckanue ¥ MOrioneHnue cBera
atromoM. KBanTel. JIuHeituaTeie
CIIEKTPbI

VYpok-npaktukym "Habmonenue
CHEKTPOB UCITyCKaHUS"
PannoakTMBHOCTE U €€ BUIBI
CTpoeHue aTOMHOTO siipa.
Hyxknonnas monens
PanuoakTrBHBIE TPEBpAICHUS.
H30T0mEI

Pemrenue 3agad mo teme:
"PagmnoakTuBHBIE TTpEBpalllcHHS "
[Tepuon nomypacnana
Ypoxk-koHpepeHus
"PagnoakTUBHBIE U3ITyUYEHUS B
IIPUPOJIE, MEULIUHE, TEXHUKE"
Snepuble peakuuu. 3aKOHBI
COXpaHEHUs 3apsI0BOTO U
MAacCOBOI'0 YHCEII

DHeprus CBSI3u aTOMHBIX SITIEP.
CBs13p Macchl U SJHEPTUH

Pemenue 3amau nmo reme "AnepHnie
peakun"

Peakiuu cuHTe3a U JAeneHus saep.
Hcrounnku sHeprun ConHua u
3BE3]

Ypok-kounpepenmus "Anepras
sHepreTuka. JlencTBus
PaAMOAKTUBHBIX U3TyYEeHUN Ha
JKUBBIE OpraHU3MbI"



92

93

94

95

96

97

98

99

100

[TonroroBka K KOHTPOJIBHON paboTe
1o TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KsanroBbie siBaeHus"

KonTponbHas pabota no teme
"DEeKTpOMarHuTHOE MOJIE.
DNEKTPOMAarHUTHBIC BOJTHBI.
KBanToBbIC siB1EHUS"

[ToBTOpEHME, 0O6OOIICHHE.
JlaGopatopHbie pabOTHI 110 Kypcy
"Bzaumoneicrtaue tea"
[ToBTOpenwue, o6o0mmenue. Pemenune
pacueTHBIX M KaUeCTBEHHBIX 3a7a4
o Teme "TerioBsie npoiecch”
[ToBTOpenue, o6o0mmenue. Permenne
pacUeTHBIX M KQa4eCTBEHHBIX 3a71a4
no teme "KIIJI TermoBbix
nsurareiaei"

[ToBTOpenue, 0600eHNE. Permenune
pacueTHBIX M KaUeCTBEHHBIX 3a7a4
no Teme "KIIJ{ anexkTpoycranoBok"
[ToBTOpenue, o6o0IIEeHHE.
JlaGopatopHsbie pabOTHI 110 Kypcy
"CBeTOBBIC SIBICHUS"

[ToBTOpenue, 0600mmenue. Padora ¢
TEKCTaMH 10 TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHHKe"
[ToBTOpenue, 0600meHNE. PaboTa ¢
tekctamu 1o TeMe "Konebanus u
BOJIHBI"



[ToBTOpenue, o6o0menue. Pabora ¢

101 TekcTamMu 110 TeMe "CBeToBBIE
sBJIeHHs"
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas u

snepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27



YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®Gusuka, 9 knacc/ Ieppikun .M., I'yrauk E.M., UBanos A.U., [leTpoBa
M.A., AkimonepHoe o0uiectBo «M3aatensctBo «lIpocBemnienne»

» dusuka: 7-1 kacc: 6a30BbIM YpOBEHb: yueOHUK, 7 kinacc/ [lepoimkun U.M.,
NBanoB A.U., AkumonepHoe o6mectBo «M3narensctBo «IIpocsemnienue»

» ®usuka: 8- kimacc: 0a30BbIN ypOBEHb: yueOHUK, 8 kinacc/ [lepoimkun U. M.,
WBanoB A. U., Axiimonepnoe obmectBo «M3narensctBo «IIpocBenienue»

» ®usuka: 9-i knacc: 0a30BbIl ypOBEHb: YueOHUK, 9 kiacc/ [leppiikun 1. M.,
I'ytauk E. M., IBanoB A. U., [lerpoBa M. A., AkiinonepHoe 0OLIECTBO

«HSI{&TCHBCTBO «HpOCBGHICHI/Ie»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJA
Metonnueckoe nocodue k yueonuky M. M. [lepsinkuna, A. Y. IBanoBa

"®uzuka 7" aBropel O. A. Uepnukora, C. H. I'magenkosa, B. B. KynpsiBues

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmnoreka IIOK, Sxmacc






