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IMOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o (u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOKEHUW W TpeOOBaHMI K pe3yJibTaTaM OCBOSHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTEIbHON MPOrpamMMbl, MPE/ICTABICHHBIX B
®I'OC 00O, a Takxke ¢ yuétoM (enepanbHoil padodelt mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yaeoHoro npeaMera « Duzukay.

Conepxkanue mporpamMMbl 1Mo (U3MKE HANpPaBiIeHO Ha (POPMHUpPOBAHUE
€CTECTBEHHO-HAyUYHON TPaMOTHOCTH OOYYAIOIIUXCS M OPTaHU3alUI0 M3yYCHHUSI
bu3MKU Ha JesSTEeILHOCTHOW OCHOBE. B mporpamme mo ¢u3Mke yUHUTHIBAIOTCS
BO3MOKHOCTH y4eOHOro npeamera B peanuzauuu tpedoanuiit ®I'OC OO0 k
TJIAHUPYEMBIM JINYHOCTHBIM M METalpeIMETHBIM pe3ysbTaTaM O0y4YeHHs, a TaKKe
MEXIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHbIX YUEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma 1o (pu3KKe yCTaHABIMBAET paclpeiesieHue y4eOHOro Marepuaa
1o rogaM ooydeHus (1o KaaccaMm), IpeajaaracT IPUMEPHYIO TOCIe0BaATEIFHOCTD
U3Y4YEHUSI TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUA MPEAMETHOTO COAEPNKAHUS U
y4€Te BO3pacTHBIX 0COOEHHOCTEHN 00yUaroImuxcs.

[Iporpamma no ¢usuke pazpaboTaHa C LENbIO OKa3aHHUS METOAMYECKOU
TIOMOIIIY YYUTENIO B CO3/1aHNU paboyeid MporpaMMBbl 10 y4eOHOMY MPEaAMETY.

®usnka SBISETCA CHUCTEMOOOPA3YyIOMIMM I €CTECTBEHHO-HAy4HBIX
Y4€OHBIX MPEAMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUW, WM3yYaeMbIX XHUMHEH, OHoJIOTHEH, acTpoHOMHUEH W (U3UYECKOU
reorpaduei, BHOCUT BKJaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MU,
MpEN0CTaBIsgeT HauOoyiee SCHbIE OOpa3lbl MPUMEHEHHS HAyYHOTO MeETojAa
MO3HAHUSA, TO €CTh CIIOCO0Aa MOYYEeHUS JJOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIIaBHBIX 3a7a4 (GU3NIECKOro 00pa3oBaHUs B CTPYKType 0OIIero
o0pa3oBaHUs COCTOUT B ()OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcs.

WN3yuenne ¢u3mkun Ha 0a30BOM YpOBHE MPEIIOJIAraeT OBJIAJICHUE
CJICTYIOIIMMH KOMIIETCHTHOCTSIMHU, XapaKTePU3YIONIUMHU €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTB:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBAThH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICOBAHMS;

e UHTEPNPETHPOBATH JIAHHBIE W  HUCIOJIb30BaTh  HAyYHEIC
J0Ka3aTeIbCTBA JUIs MTOJTyYSHHUS BBIBOJIOB.

enmn w3ydyeHus (GU3NMKH HA YPOBHE OCHOBHOIO OOIIEero oOpa3oBaHUS
onpeneneHsl B Konnenmuu npenojgaBanus yuyeOHoro mnpenmera «Pusnka» B
oOpa3oBaTeNbHbIX OpraHm3anusx Poccuiickoir @Deaepanuu, peaTu3yoOIux
OCHOBHBIE 00111€00pa30BaTeNIbHbIC MPOTPAMMBI, YTBEP>KIEHHOMN pelieHneM



Komnerun Munucrepcrsa npocserienust Poccuiickoit @epepanuu (MpoTokoa ot 3
nekabps 2019 r. Ne [1K-4BH).
Hean uzyyenus pusuku:

npuoOpeTeHue HMHTEpeca M CTPEMJICHUS OOYYaronIuXcsi K HayqYHOMY
U3YUYCHUIO TIPHUPOIBI, Pa3BUTHE MX WHTEIUICKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE NPEJICTABICHUI O HAYYHOM METO/IE MO3HAHUS U (POPMUPOBAHHE
MCCIIEIOBATEIBCKOTO OTHONICHHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KAaK pe3yjbTaTa U3y4YEHUs
OCHOB CTPOEHUsI MaTepuu U (yHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TIPEICTABICHUM O POJIU (PUMKHU JUIsT Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEICTaBIEHUA O  BO3MOXHBIX  cdepax  Oyaymien
npodeCcCHOHaIBbHOM ASATEILHOCTH, CBI3aHHON C (PM3UKOM, MOJATOTOBKA K
JanbHeNeMy 0Oy4eHHUIO B 3TOM HalpaBJICHUH.

JlocTKeHHE ATUX IeJel mporpamMmbl 1o (PHU3UKe HA YPOBHE OCHOBHOTO
obmero 00pa3oBaHusl 00ECIEYMBAETCS PELICHUEM CIIEYIOLINX 32124

npuoOpeTeHrne 3HaHUM O JUCKPETHOM CTPOEHHUU BEUIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

puoOpeTeHne YMEHUN ONUCKHIBATh U OOBICHATh (PU3UUYECKUE SIBJICHUS C
UCIIOJIb30BAHUEM TOJTyYEHHBIX 3HAHU;

OCBOCHME METOJOB pEIICHUsS MPOCTEUIINX pacu€THBIX 3ajady C
HCII0JIb30BAaHUEM duznuecKux MOJEIIEH, TBOPYECKUX u
PAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOJIIO1aTh IPUPOJIHBIC SIBJICHHS U BBITIOJHATH OTIBITHI,
JabopaTopHble PpabOThI M JIKCICPUMEHTANbHBIC MCCICAOBAHUS C
UCTIOJIb30BAHUEM M3MEPHUTEIILHBIX PUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ UHPOPMALIUEH (PU3HUECKOTO COJIEpKaHUS,
BKJIFOUast HH(OPMAIINIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIIEHMBaHKE UH(opMaIny;

3HaKOMCTBO €O cpepamu podeCCUOHATBHON AeATEILHOCTH, CBSI3aHHBIMU
C (u3uKOW, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha uzyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoAUTCS 238 "acoB: B 7 Kiacce — 68 yacoB (2 4aca B HeJleli0), B 8
kiacce — 68 yacoB (2 yaca B Heznenmo), B 9 kimacce — 102 yaca (3 yaca B HEACIIO).

[Ipenyaraemelii B mporpamme no pu3HKe NepedeHsb JIabopaTopHbIX paboT u
OIBITOB HOCUT PEKOMEHAATEIbHBIN XapaKkTep, yUUTENb JEIaeT BIOOP MPOBEACHHUS



7a00paTOPHBIX PabOT M OMBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEU
00y4Yaroluxcs, CIUCKa YKCIEPUMEHTATIBLHBIX 3aIaHUH, ITpeJjIaraéMbIX B paMKax
OCHOBHOT'O TOCYTApPCTBEHHOT0 3K3aMeHa Mo (PU3HUKE.



COJEPKAHUE OBYUYEHUA
7 KJIACC

Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAIOLIEro MHpA.

®usuka — Hayka o npupone. AsneHuss npuponabl. PU3HUECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, dJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BennuuHbl. M3mepenue pusnueckux BenuuuH. Ouznyeckue
npubopsl. [lorpenrHocTs u3mMepeHuit. MexayHapoaHas CUCTeMa €IUHUIL

Kak ¢uszuka u JApyrue ecrecTBEHHbIE HAyKH M3y4arOT HPHUPOAY.
EcTecTBeHHO-HAyUHBIN METOJl MO3HAHUA: HAOJIOJEHNE, TTOCTAHOBKA HAYYHOTO
BOIPOCA, BEIABM)KEHHUE THIOTE3, SKCIEPUMEHT 10 IPOBEPKE TUIIOTE3, 0ObSICHEHHUE
HabmogaeMoro sBieHus. Onucane Gpu3nveckux SBICHUN ¢ TOMOLIbIO MOJEIEHL.

Jemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC
SBJICHUS.

2. dusznyeckue NpuOOPHI U MPOLEAYpa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U (HPOBBIM IPUOOPOM.

Jlabopamopnsie padomot u onvimol.
1. OmpeneneHue 1EHbI JACICHUS MIKaIbl U3MEPUTEIHLHOTO IPUOOpA.
2. M3MepeHune paccTossHUM.
3. H3mepenune o0bEMa KUIKOCTH U TBEPIOTO TEa.
4. OmnpeneneHre pa3MepoB MaJIbIX TEIL.
5. M3Mepenue TeMnepaTypbl MpU MOMOIIU KUAKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIEPaTyPhl.

6. IIpoBenaeHne WCCAEAOBAHUS 10 TPOBEPKE TUIIOTE3bI: JATBHOCTh MOJIETA
apuKa, MymeHHOT0 TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIbIIIe BHICOTA
My CKa.

Paznen 2. IlepoHayajibHbIe CBeJIeHHSI 0 CTPOEHHH BelllecTBa.

CTtpoeHue BelIeCTBA: aTOMbl M MOJIEKYJbI, WX pa3mepbl. OMNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHKE BEILIECTRA.

JIBmxenne 4dactull BemiectBa. CBsA3b CKOPOCTH JBHKEHHS YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBuwxkenue, nuddysus. BzaumonaeiictBue yactuil
BEIIECTBA: IPUTSKEHHUE U OTTAIKABAHHUE.

ArperatHbie COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KUJKOCTEH U TBEPIBIX
(kpucTamImyeckux) Ten. B3auMocCBs3b MEXAY CBOMCTBAaMHU BEUIECTB B Pa3HbIX
arperaTHBIX COCTOSTHHSIX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JABUKEHHUSL.



2. Habmonenue nuddysun.
3. HaGOmionenue  sBIeHHM,  OOBSACHSAIOIIMXCA  MNPUTSDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIECTBA.

Jlabopamopnsie padbomovt u onvimol.

1. Ouenka JuaMeTpa aroMa METOJIOM psAI0B (C  HUCHOJIb30BAHUEM

dboTorpaduii).
2. OmbITHI 110 HAOMIOACHUIO TEIUIOBOT'O PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYJISPHOTO MPUTSKECHUSI.
Paznen 3. /IBu:keHne U B3aHMO/AeliCTBHE TeJl.
Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKEHUE.
Cxopoctb. CpeaHssi CKOPOCTh TP HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHHU JBH>KEHUS.
SBrneHne wHepunu. 3aKOH MHEPIUU. B3auMoaencTBue Ten Kak Mpu4rHa
M3MEHEHUSI CKOPOCTH JABWKEHHUs Tell. Macca Kak Mepa MHEpPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IUVIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUILIC
o0bEMa BelecTna.
Cuita kak xapakTepuCcTHKA B3auMOAeHCTBUS Tel. Cuia ynpyrocTy 1 3aK0H
['yka. MI3MepeHue cuiibl ¢ NOMOIIBIO TMHAMOMETpPA. SIBJIEHHE TATOTEHUS U CHJIA
TshxecTd. Cuiia TSHKECTH Ha Ipyrux miaHeTax. Bec tena. HeBecomocTs. CroxkeHue
CUJI, HAIIPABJICHHBIX MO OJHOM NpsAMoil. PaBHonelcTByomas cui. Cuna TpeHusl.
TpeHue CKoNbKEeHUS U TPeHUE MOKOosl. TpeHue B IpUpoie U TEXHUKE.
Jemoncmpavuuu.
1. HabGnromeHne MexaHWYeCKOTO JBIKCHHUS TeTa.
2. M3mepeHue CKOpOCTH HNPSIMOJIMHENHOTO IBUKCHUS.
3. HaGnromenue siBIEHUS MHEPIIHU.
4. Halnogenue n3MEeHeHHs CKOPOCTH IPU B3aUMOJICUCTBUU TENI.
5. CpaBHEHHE MacC 1O B3aUMOJICHCTBHIO TEJI.
6. CrnoxeHue cui, HaNpaBJICHHBIX 110 OJHOW MPSIMOM.
Jlabopamopnvie pabomol u onvinol.
1. OmpezeneHue CKOPOCTH PABHOMEPHOTO JIBUYKEHUS (IIapUKa B )KUIKOCTH,
MOJIEJIY JIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajee).

2. OmnpeneneHue CpeIHEM CKOPOCTH CKOJBKEHUSI OpycKa WM MIapUKa IO
HAKJIOHHOU IUIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TEA.
OMnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsoKkeHus (aedopmariyn)
MPYXKUHBI OT MPUIIOKECHHOMN CHUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHS OT
BECa TeJa M XapakTepa COMPUKACAIOIUXCA TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEN 1 ra3oB.



JaBnenue. CriocoObl YMEHBIIICHUSI M YBEJTMUCHUS AaBjieHUs. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT oObéma, TemmepaTypsl. llepenaua namieHus
TBEPABIMU TEJIAMH, KUAKOCTSIMU U Tazamu. 3akoH I[lackans. [THeBMaTtuyeckue
MalllMHbl. 3aBUCUMOCTh JIaBJICHUS KUAKOCTU OT IIyOUHBI. ['MapocTaTuueckuit
napanokc. Coobmiaromuecs cocyibl. ['mapaBinuecKue MeXaHU3MBl.

Atmocdepa 3emnu u atMocepHoe aaBieHue. [IpudnHbl CyliecTBOBaHUS
BO31yIIHOW o0onouku 3emuu. OnbiT Toppuyennu. M3Mepenue atmMocpepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO TaBJICHHS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Ipubopsl a1 n3MepeHust atMochepHOro AaBICHUS.

JlelicTBHE )KUAKOCTH U ra3a HAa NOTPYKEHHOE B HUX TeNO. Bertankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue Ten. Bo3myxornaBanue.

Hemoncmpayuu.
3aBUCUMOCTbH JABJICHUA raza OT TeMIEpPaTyphl.

[lepenaua naBlieHUS KUIKOCTHIO U Ta30M.

CooOmmatommuecst cocyapl.

I'mppaBnrueckuit nmpecc.

[IposiBneHune nericTBUsI aTMOC(EPHOTO JaBJICHUS.

3aBUCHMOCTD BBITAJIKUBAIOIIEH CHUJIBI OT 00BhEMaA MOTpyKEHHON YacTH
TEJA U INIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. YcCIJIOBHME IUIABaHUS TEJI: MUIABAHUE WJIHA MOTPYKEHHUE TE B 3aBUCUMOCTH
OT COOTHOIICHHUSA IJIOTHOCTEHN TEJIA U KUIAKOCTH.

Jlabopamopnsie padbomol u onvinol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOrpyKEHHOM B
YKHUIKOCTb YaCTH TENA.

2. OnpeneneHre BBITAJKUMBAIONMIEH CHIIBI, JEWCTBYIOIIEH Ha TEJNO,
MOTPYXKEHHOE B JKUIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CUJIbI, JEHUCTBYIOUIEH HA TEJO
B )KHJKOCTH, OT MacCChI TEJA.

4. OmnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIECH CHIIBL,
NEUCTBYIOIIEH HaA TEJNO B XUIKOCTHU, OT OOBEMA NOTPYKEHHOU B
KUJIKOCTb YACTH TEJIa U OT INIOTHOCTU KHUIAKOCTH.

5. KoHnctpyupoBanue apeomeTpa WIH KOHCTPYHPOBAHHUE JIOJKK U
OIPEACIICHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaboTa 1 MOIITHOCTH. JHEPIHUS.

Mexanudeckas pabota. MoIIHOCTb.

IIpocThic MeXaHHM3MBI: pbIYar, OJOK, HAKJIOHHas TUIOCKOCTh. IIpaBumio

paBHOBecus pbluara. [I[pumeHeHne nmpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mpaBwio» MexaHukd. KIIJ[ mpocTeix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas d3Heprus. KuHeTmyeckas W NOTEHUMANIbHAs DHEPIUs.
[IpeBpalieHre OTHOTO BUIa MEXAaHUYECKOW SHEPTUU B APYIOW. 3aKOH COXPaHEHUS
DHEPIUH B MEXaHUKE.

Jlemoncmpayuu.

1. [IpuMepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomovt u onvimol.

1. Omnpenenenue padOThI CUIIBI TPEHUS IIPU PABHOMEPHOM JBUKEHUU TeJla

10 TOPU30HTAJILHON ITOBEPXHOCTH.
2. HccnenoBanue ycinoBUil paBHOBECHS pblyara.
3. Usmepenue KII/] HaKnOHHOM TIIIOCKOCTH.

4. V3ydyeHue 3aKOHA COXPAHEHHS MEXaHMYECKON SHEPTHH.
8 KJIIACC

Pasznen 6. TenioBblie IBJICHUS.

OCHOBHBIE MOJIOKEHUSI MOJICKYISPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pazMepbl aTOMOB U MOJIEKyJd. OTBITEI, NOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH.

Mogenu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannuueckue u amopdusbie Tesna. OObsICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJ Ha OCHOBE IOJIOXKEHUN MOJEKYJISIPHO--KUHETHUUYECKOW TEOPHUH.
CMaumnBaHue U KanWUISIPHbIEC SBJICHUS. TEIOBOE PACIIMPEHUE U CHKATHE.

Temnepatypa. CBsi3b TeMNepaTypbl CO CKOPOCTHIO TEIJIOBOIO JABUKCHUS
gactull. BuyTtpenuss sHeprus. CrnocoObl M3MEHEHUS BHYTPEHHEH DSHEPTUH:
TeIUIoNepeadya W coBeplieHue  paboTel.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3TYUYEHHE.

KonuuecTBo TemnoThl. Y nenbHas TEIIOEMKOCTh BellecTBa. Termioo0MeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. [lmaBinenue w
OTBEPJICBAHUE KPUCTALIMYECKUX BEIIECTB. YJENbHAas TEIJIOTA IUIaBJICHUS.
[Tapoobpa3oBanne u koHaeHcanus. Mcmapenne. Kunenue. Y aenapHas Teruiora
napooOpa3oBaHus. 3aBHCHMOCTh TEeMIIEpaTypbl KHIICHHS OT aTMoC(hepHOIo
JTABJICHUA.

BuiaxxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJI0Ta CTOPaHUSI.

[Tpunuuner padotsl TeroBbix asurateneit KIIJ temnoBoro asuratens.
TeruioBble ABUTATENN U 3aILMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHUS U MPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JABUKEHHUSL.



vk W

L 0 N D

10.
11.
12.
13.

Hab6monenne qudysun.

HaGmronenue siBieHUi cCMaunBaHUS U KalMJUIAPHBIX SBICHHM.
HaOnrofenue TEmIoBOro paciidpeHust Tell.

N3menenune naBieHus ra3a Mpu U3MEHEHUH 00bEMa M HAarpeBaHUU HIIH
OXJIKJICHUU.

[TpaBusia u3MepeHust TEeMIEPATYPHI.

Bue! reruionepenaumn.

OxJaxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHUr pabOThl BHEITHUMH CHJIAMH.
CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbBIX BEIIIECTB.
HaGmronenue kureHus.

Habmronenue mocTossHCTBA TeMIEpaTyphl PH TUIaBJICHUU.
Mojenu TemIOBbIX IBUTraTeIICH.

Jlabopamopnvie padbomot u onvinol.

1.
2.
3.

10.
11.
12.
13.

OmnbITh 10 0OHAPYKEHUIO IEHCTBUS CUI MOJEKYISPHOTO MPUTSIKEHHUS.
OMnBITHI O BBIPAIIMBAHUIO KPUCTAIIIOB IOBAPEHHOM COMM WM caxapa.
OnbIThl IO HAOIOJAEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEN U
TBEPABIX TEIL.

OmnpeneneHue naBieHus BO3AyXa B OaJUIOHE MITMPHIIA.

OnbIThI, AIEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHHUS BO3AyXa OT €ro
00bEMa U HarpeBaHUs WK OXJIKICHUS.

ITpoBepka rumoTe3sl TMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGntonenue w3MeHeHUs BHYTPEHHEW SHEpPrUM Tejla B pe3ysbTaTe
Teryionepeiaun U paboThl BHEITHUX CHUIL.

HccnenoBanue siBIEHUs TEIUIOOOMEHA MPU CMEIIUBAHUU XOJIOJIHON U
ropstye BOJBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW  MpHU
TEMJI000MEHE C HArPETHIM METATUTUYECKUM IIUIUHAPOM.

OmnpeneneHue yaeabHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHus.

OmnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3TyXa.

OmnpeneneHue yienbHON TEIUIOTHI IUIABJICHHUS JIbA.

Pazjnen 7. DiiekTpuyeckre 1 MArHUTHBIE SIBJIEHUS.

OnekTpu3anus Ten. [[Ba poaa 3JeKTpUYEeCKHX 3apsanoB. Bzaummoneicteue
3apsbKeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJACHCTBUS
3apsHKEHHBIX TEJ OT BEJIMUMHBI 3apSAI0B U PACCTOSIHUS MEXKIY TeJIaMu).

OnekTpuueckoe noje. Hanpssk€HHOCTh anekTpuyeckoro moss. [TpuHnun
CYIEPIO3ULMHU 3JIEKTPUUECKUX NOJIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snexktpuyeckux 3apsIoB. IEMEHTAPHBIN AJIEKTPUYECKUI 3apsii.
Crpoenne aroma. IIpoBOAHMKM ¥  AUBIEKTPUKU. 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJOBHS CYIIECTBOBAHMUSI JJIEKTPUYECKOTO TOKA.
M cTOYHUKH TOCTOSHHOTO TOKa. JIEHCTBHS SJIEKTPHUYECKOTO TOKa (TEIIOBOE,
XMUMHYECKOE, MATHUTHOE). DIIEKTPUUYECKHI TOK B )KUIKOCTAX U Ta3ax.

Onektpuueckas nenb. Cumia Toka. DJIEKTPUYECKOE  HANpPSIKEHHUE.
ConpoTuBIEHNE POBOJHUKA. Y AEIBHOE COMMPOTUBIIEHUE BellecTBa. 3akoH Oma
I ydactka uenu. llocrmemoBaTenbHOE W MApAUICNIBHOE  COEIMHEHHE
MIPOBOJHUKOB.

PaGota u MOIIHOCTH dJEKTpuueckoro Toka. 3akoH Jlxoyms—Jlenna.
DJEeKTpUUYECKUE LENH U MOTPEOUTENN IEKTPUIECKOr dHEpruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTossHHBIE ~ MarHUTHL. B3anMMOIENCTBUE  IIOCTOSIHHBIX  MArHUTOB.
MarnutHoe nosie. MarHuTHoE 1osje 3eMJId U €ro 3HaU€HUE I dKU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTtHoe 1TOJIe  JJIEKTPUYECKOro Toka. IIpuMeHeHue
AIIEKTPOMAarHuTOB B TEXHUKE. J[eliCTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSIHHOIO TOKa. lVcronp30BaHuE 3JEKTPOJABUrATENIe B
TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBieHue 31eKTpoMarHuTHOW nHAYKIMU. [IpaBuio Jlenna.
Onextporeneparop.  CrnocoObl  MOJY4YEHUS  DJIEKTPUUECKOM  DHEPTHUHU.
DNEeKTPOCTAHIIMY HAa BO30OHOBIIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DnexTpuzanus Tel.
J[Ba pojia 3NEKTPUUECKHUX 3apSAA0B M B3aUMOJACHCTBUE 3aPSKEHHBIX TEIL
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIIA.
OnekTpocraTuyecKkas UHAYKIHUS.
3aKOH COXPAHEHUS AIIEKTPUUYECKUX 3apsTI0B.
[TpOBOJHUKYN U TUAIIEKTPUKH.
MogenupoBaHue CUJIOBBIX JIUHHUM JIEKTPUUYECKOTO MOJIS.
M cTOYHUKYM TOCTOSIHHOTO TOKA.
JIencTBYsA DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUH TOK B )KUJIKOCTH.
. 'a30BbIi pa3psz.
. I3Mepenue cuibl TOKa aMIepMeTpoM.
. I3MepeHune 31eKTpuuecKoro HanpsyKEHUs BOJILTMETPOM.
. Peocrar 1 Marasus CONpOTUBIICHUN.
. B3anmopencTBrue noCTOSHHBIX MAarHUTOB.
. MogenupoBanue HEBO3MOKHOCTH Pa3/ICICHUS OJOCOB MAarHuUTa.
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17. MoJieTMpoOBaHUE MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.

18. OnbIT Dpcrena.

19. MarauTHoe noJjie ToKa. JJIeKTPOMAarHur.

20. JleicTBME MarHUTHOTO TOJISL HA TIPOBOJAHUK C TOKOM.

21. DJIEKTPOABUTATEIIb TOCTOSIHHOTO TOKA.

22. WccnenoBanue SIBJICHUS AJIEKTPOMArHUTHOW MHAYKIIHH.

23. OnbrTel Papajes.

24. 3aBUCUMOCTh HANpPaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBCHHSI.

25. DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie padomovt u onvimol.

1. OnpITel 1O HAOMIOJAEHUIO SJICKTPU3ALMU TEJl HWHIAYKIMEH U TpH
COIPUKOCHOBEHHUH.

2. UccnegoBanue NOEUCTBUS JJIEKTPUYECKOTO MOJISI HA MPOBOJHUKH U

JADJICKTPUKHU.

COopka u mpoBepka pabOThI ITEKTPUUECKOMN 1M MTOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHuE CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT

COIPOTHUBJICHUSI PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.

7. OIBITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
COIIPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOIAIX MONEPEYHOIO
CEUCHMS U MaTepHaa.

8. IlpoBepka mpaBWiia CIIOKEHUS HAMNPSKCHUH TIPU IOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

9. IlpoBepka mpaBwiia JJis CWJIbI TOKa IMPU MAPALICIBHOM COCIUHEHUM
PE3UCTOPOB.

10. Omnpenenienue padoThI AEKTPUYECKOTO TOKA, UIYIIETO Yepe3 Pe3rcTop.

11. OnpenesneHue MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIICISIEMOM Ha
pesucTope.

12. MccnenoBanue 3aBUCUMOCTHU CUJIbI TOKA, UAYILIETO YEPE3 JIAMIIOUKY, OT
HanpsHKEHUS Ha HEH.

13. Onpenenenune KII/] narpeBareis.

14. MccnenoBanye MarHUTHOTO B3aUMOJICHCTBUS ITOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOrO TOJsi TOCTOSIHHBIX MAarHUTOB MpPH  HX
00bEeTMHCHUHY U Pa3/ICIICHUH.

16. MccreoBanue NEUCTBUS 3JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
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17. ONBITEL, JIEMOHCTPHUPYIOIIUE 3aBUCHUMOCTb CHJIbl B3aUMOAECHCTBHS
KaTylIKd C TOKOM M MarHuTa OT CHJIbl TOKa M HalpaBJICHUS TOKA B
KaTyIlIKE.

18. I3yueHue AeicTBHS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3ydyeHue padoThl AJIEKTPOABUTATES.

20. U3mepenue KI1/I anexkTpoaBUrareIbHON YCTaHOBKH.

21. ONBITBl IO HKCCIIEIOBAHUIO SIBIICHUS SJEKTPOMATHUTHOM HWHIYKIUU:
WCCIIEIOBAHUE W3MEHCHHMI 3HAUYEHUS W HAIPaBICHUS WHIYKIIMOHHOTO

TOKa.
9 KUIACC

Paszaen 8. Mexanndeckue siBJICHMS.

Mexannueckoe naBwxkeHHEe. MarepuanbHas Touka. (CucrtemMa OTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOrO JBMKEHUA. PaBHOMEpHOE MNPSIMOJMHENHOE
nBrKeHre. HepaBHOMepHOE NpsIMOJIMHEWHOE IBHKEeHME. CpeHsisi U MTHOBEHHAs
CKOPOCTB T€JIa IPU HEPABHOMEPHOM JBHKCHUU.

Yckopenue. PaBHOyckopeHHOE mNpsMoiMHEHHOe ABMKeHne. CBOOOmHOE
najgenue. OnbiTel ['anues.

PaBHOMEpHOE nBMXEHHE 1O OKPYKHOCTH. [lepnon u yactota oOparieHusl.
JIunenHas u yrioBas CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[IepBsiii 3akoH HproToHa. Bropoii 3akon Herotona. Tperuid 3akoH HeroToHa.
[TpuHIMI CynepHO3UIIMHN CHUIL

Cwiia ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CHia TPEHUS CKOJIBKEHUS, CHla
TPEHUSI TOKOS, IPYTHUE BUIbI TPCHHUSI.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TIATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najaeHus. JIBwxenue miaaneT Bokpyr Comnua. IlepBas kocmuueckas CKOPOCTb.
HesecoMocCTh 1 nieperpys3ku.

PaBHoBecue maTepuanbHOl TOUkH. AOCOMOTHO TBEPI0E Teao. PaBHOBecHe
TBEPAOIO TeJa C 3aKPETUIEHHOM OChIO BpaieHus. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynece Tena. M3menenne nmimynbca. UMmyJibe Cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE JBUKEHUE.

Mexanuueckas pabota U MOIIHOCTb. PaboTa cuil TSKECTH, YHPYrOCTH,
TpeHus. CBsi3b S3HEPruM U padoThl. [loTeHIMaNbHAS SHEPTUs Teja, MOJHITOrO HaJl
HOBEPXHOCTHIO 3eMiIH. [loTeHIManpHas 3HEprus C:kaTod npykuHbl. KuHeTnueckas
sHeprus. Teopema 0 KHHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIuMu.

Jemoncmpauyuu.

1. HaGnrogeHune MexaHU4eCKOro ABUKEHHUS T€la OTHOCUTEIBHO Pa3HBIX T

OTCUETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHHe MyTeW W TPACKTOPHUIl ABUKEHUS OJHOIO W TOTO K€ Tela
OTHOCUTEJILHO Pa3HbIX TEJN OTCUETA.

H3mepeHne cKOPOCTU U YCKOPEHHS MPSIMOIUHENHOTO JIBUKEHHUS.
HccnenoBanue Npu3HAKOB paBHOYCKOPEHHOTO JBU)KEHUSI.

HaGmtonenue nBUKEHUs Tela MO OKPYKHOCTH.

Halmronenne MexaHMUECKUX SIBICHUM, MPOUCXO/ISIIUX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHUU
OTHOCUTENHFHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHMSI T€Ja OT MACChI TeJla U JIEUCTBYIOIIECH Ha HETO
CUJIBL.

Habmonenue paBeHcTBa CHIT IIPY B3aUMOJICHCTBUH TEJL.

N3meHenue Beca Tenna npu yCKOPEHHOM JABM)KECHUU.

ITepenaua umitysbca Ipu B3anMOIEHCTBUM TEIL.

[IpeoOpazoBanust SHEPTUU MPU B3AUMOJICHCTBUM TEI.

CoxpaHeHue UMIyJibca IPU HEYIPYTrOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJbca MPHU a0CONIOTHO YIPYTOM B3aMMOJEHCTBUM.
Hab6mroneHne peakTHBHOTO BMYKCHHS.

CoxpaHeHue MEXaHUYECKOW SHEpPTruu mpu CBOOOJHOM MaJCHUM.
CoxpaHeHre MEXaHUYEeCKOW SHEPTUH MPH JBMKCHUU TeJia o1 IUCTBUEM
PY>KUHBI.

Jlabopamopnsie padbomol u onvinol.

1.

KoHcTpyupoBaHnue TpakTa Jyisi pa3sroHa U JallbHEUILEro paBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIH TEJICKKH.

Onpenenenre cpeaHeld CKOPOCTH CKOJBKEHHUS OpyCcKa WU JBMIKCHHS
IapUKa M0 HAKJIOHHOM TJIOCKOCTH.

OrnpeneneHue YCKOpEHUs Tejla NMPU PaBHOYCKOPEHHOM JIBKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauyaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBIKEHHUU 0e3
HayaJIbHOM CKOPOCTH IMYTHU OTHOCATCS KaK Psii HEUETHBIX YHCEIN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHHU OJUHAKOBHI.

HccnenoBanue 3aBUCHUMOCTHA CHJIBI TPEHUSI CKOJBXKEHUS OT CHJIbI
HOPMAJILHOT'O JTABJICHUS.

Omnpenenenue KodPPUIMEHTA TPEHUSI CKOTBKCHUS.

Onpenenenne KECTKOCTH NPYKUHBIL.

Omnpenenenue pabOTbl CUITIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUH TeJa
M0 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenue padbOTHl CHUJIBI  YOPYTOCTH TIpH TOABEME Tpy3a C
MCII0JIb30BAHMEM HETIOABUKHOTO U TIOJIBMIKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHMsS SHEPTHUU.

Pa3nen 9. Mexanuueckue KoJ1e0aHUs ¥ BOJTHbI.

KonebarenpHoe apmwkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOaHMI: TIEpHOI,
4acTOTa, aMIUIATY1a. MareMaTudecKui U NpyKUHHBIN MasTHUKU. [IpeBpanienne
SHEPIruH MpPH K0JIeOATEIHHOM JIBHUKESHUH.

3aryxaromnme konebanus. BemHyXaeHHble  KoneOanus.  Pe3onanc.
Mexanuueckre BoOJHBI. CBOMCTBA MEXaHWYECKUX BOJIH. IIpoposibHblE U
MONEPEYHbIE BOJIHBL. JlJIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHCHMUS.
MexaHnuecKkue BOJHBI B TBEPJOM TeJE, CEUCMUUYECKHAE BOJIHBI.

3Byk. ' poMKOCTB 3ByKa M BhIcOTa TOHA. OTpakeHne 3Byka. MHppa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenue kosie0aHuii Te IOA JEHWCTBUEM CHJIBI TSHKECTH U CHJIBI
YIPYTOCTH.

HaOmtonenune xonebaHuii rpy3a Ha HUTH U HA MPYXKUHE.
Habnronenue BeIHYKICHHBIX KOJIeOaHWH U pe30HaHCA.
PacnpocTpanenue mpoAobHBIX U MONEPEYHBIX BOJH (HA MOJEIH).
Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKUI PE30HAHC.
Jlabopamopnsie padomovt u onvimol.
1. OmpezneneHue 4YacTOThl M MEpHOJAA KOJEOAHWNA MaTeMaTHYECKOro
MasiITHUKA.

2. Ompenenenue 4acTOTHI U NepUoia KojaeOaHU MPY>KUHHOTO MasTHHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MTEPUO/1a KOJI€OAHUM MOIBEIIIEHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. HWccnemoBaHue 3aBUCUMOCTH MEPHO/JIa KOJICOAHHUM MPYKUHHOTO MAasITHUKA
OT MACCHI Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEPUOJIa KoJieOaHUH Tpy3a, MOJBEIIEHHOTO K
HHUTH, OT MaccChl rpy3a.

6. OmBITBI, JACMOHCTPUPYIONINE 3aBUCHMOCTh TIEpHOAAa  KoJeOaHUM
NPYKMHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTU MPYKHUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO MaCHUS.

Pa3nen 10. DjieKTpoMarHuTHOE 1MOJIe M JIeKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMarHuTHOE  MOJie.  JJEKTPOMarHuTHble  BOJHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH. [IIkana a3jaeKTpoOMarHUTHBIX BOJIH. Mcmolsib3oBaHUE
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
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DJeKTpOMarHuTHas npupojaa cseta. CKkopocts cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padbomovt u onvimol.

1. 3ydeHne CBONCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOUIBHOTO

TenedoHa.

Pa3nea 11. CBeToBBIE SIBJICHUS.

JlyueBas  Mogmens  cBera. Hcrounmkm  cBera.  lIpamonuHEnWHOE
pacnpoctpanenue cBera. 3atMmenust Connua u JIynel. Otpakenue cBera. [nockoe
3epKajo. 3aKOH OTPa)KEHUs CBETA.

[Ipenomnenue ceerta. 3akoH mpenomieHus cBeta. [loiHOe BHyTpeHHee
OTpaX€HUE CBeTa. VCMONb30BaHUE IMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox maydeir B JuH3e. Onrudeckas cucrema (Qoroammapara,
MHKpPOCKOIIa U Teyieckona. ['ma3 kak onrudeckas cucrtema. biaum3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oenmoro cBera B cnekTp. Onbitel HbioroHa. CrioxeHue
CIEKTpaJIbHBIX 1[BETOB. [[ucnepcus ceera.

Jemoncmpayuu.

[IpssMonMHENHOE PaCIPOCTPAHEHUE CBETA.

OrtpaxkeHnue cBera.

[Tonyuenue n3o0paxeHuil B IIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

IIpenomiienue ceera.

OnTUYECKUN CBETOBOI.

Xon styyeil B coOuparoieit TmHs3e.

X0z Iyder B paCCEUBAIOLLIECH JIMH3E.

[Tonyuenue n300paxkeHuil ¢ MOMOIIBIO JIUH3.

[Mpunnun neiicTBus GoToanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens riasa.

11. Pa3noxenue 0enoro cBera B CHEKTP.

12. [omy4enue Genoro cBeTa MpH CIIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnvie pabomol u onvimol.

1. HMccnenoBaHue 3aBUCUMOCTH yTJia OTPaXEHUs CBETOBOTO Jyda OT yria
TaJICHUS.

2. M3ydeHue xapakTepUCTUK M300paKeHUs MPEIMETa B MIIOCKOM 3epKaje.

3. HccnegoBaHue 3aBUCUMOCTH yIJla IMTPEJIOMIICHHS CBETOBOTO JIy4da OT yTIJia
Na/ICHNUS Ha TPAHULIE «BO3YyX—CTEKIION.
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4. llonyueHue n300paXkeHUM € MOMOIIBIO COOUPAIOIIEH JTUH3bI.
Onpenenenue (HOKyCHOTO PaCCTOSHUS U ONITUYECKON CHIIbI COOMparoIen
JINH3BI.

OTmBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OMnBITHL 110 BOCHIPUSITUIO LIBETA MPEIMETOB MPU UX HAOIIOJIEHUU Yepes
[BETOBBIE (PUIIBTPBHI.

Pa3nen 12. KBaHnTOBbBIE SIBJICHUS.

Omneitel Pezepdopaa u nnanerapuas moaens atoma. Moaens atoma bopa.
Hcnyckanue u nornoueHre ceera aroMom. KBaHTel. JInHEN4arsie CIEKTPHI.

PagnoaktuBHOCTB. AJb(a-, 0eTa- u ramma-u3inydeHus. CTpoeHue aTOMHOTO
anpa. Hykimonnag wMozenbs aroMHoro szapa. Msorombsl. PaaunoaktuBHBIE
npespaiienud. [lepuon nonaypacnana aTOMHBIX I€Ep.

SAnepHbie peaknu. 3aKOHbI COXPAHEHUS 3apsA0BOIO U MAaCCOBOIO YHCEN.
OHeprus CBsI3U aTOMHBIX sifep. CBs3b MAacChl U dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Mcrounuku sueprun CoHIA U 3BE3.

Anepnas sHepreTuka. JlelcTBUS PaAMOAKTUBHBIX M3JIyYEHHUU HA JKHUBBIC
OpraHU3MBI.

Jemoncmpauuu.

1. CHEKTphl U3JIy4EHUs U MOTJIOUICHUS.

2. CrneKTpsbl pa3IuyHbIX ra3oB.

3. CnekTp Bo0OpOa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. PaboTa cuéTurka HOHU3UPYIOLIUX U3ITyYECHUH.

6. Peructpanus uznydeHus NpupoIHbIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnsie padomovt u onvimol.

1. HaOnroneHue CIUIOMIHBIX U JIMHEWYATHIX CIEKTPOB M3ITyYECHHUSI.

2. HccnenoBaHne TPEKOB: M3MEPEHUE YHEPTUM YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o pororpadusim).

3. M3mepenue pagroakTUBHOTO (pOHA.

IToBTOpHTEIbHO-0000IAOIMI MOLYIb.

[ToBTOpUTENHEHO--00001TAI0IIUN MOYJIh TPEIHA3HAYECH JISi CUCTEMATU3alUU
U 0000IIeHUST MNPEIMETHOTO COJICPKaHMUSI W ONbITa  JIEITEILHOCTH,
IPUOOPETEHHOTO IPU U3YUYEHUH BCETO Kypca (PU3UKHU, a TAKXKE J1JIs1 MOJITOTOBKH K
OCHOBHOMY T'OCYJIapCTBEHHOMY »JK3aMeHy 10 (u3uke mis oOydarouumxcs,
BBIOPABIIMX ATOT yUEOHBII MpEMET.

[Ipu u3yyeHnr JaHHOTO MOJYJIS PEATTU3YIOTCSl U CUCTEMAaTU3UPYIOTCS BUBI
NEeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIICUMBAETCS IOCTHKEHUE MPEIMETHBIX U
METAIlPEAMETHBIX IUIAHUPYEMBIX  pe3yJbTaTOB OOydeHHs, (QOpMHUpYyETCS
€CTECTBEHHOHAYYHAas1 TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB UCCIIEA0BAHUSA



SABJICHUW TIPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (DU3NUECKUE
ABJICHHS, TMPUMEHSS TMOJIyYCHHBbIE 3HAHWS, pElIaTh 3aJadd, B TOM YHCIIE
KaY€CTBEHHBIC U DKCIIEPUMEHTAJIBHBIC.
[IpyHIMNIMATIBHO AEATEIBHOCTHBIN XapaKTep JAaHHOTO pa3/eia pPeain3yeTcs
32 CY€T TOro, 4YTO OOydYaromuecs BBIMOJHIIOT 3aJaHus, B KOTOPHIX WM
IpeJIaraeTcs:
HAa OCHOBE IIOJIYUYCHHBIX 3HAHUW pPacro3HaBaThb U HAYYHO OOBIACHSTH
(bu3nUecKre SIBJICHUS B OKPYKAIOIICH MPUPOE U TTOBCETHEBHOM KU3HH,
UCII0JIb30BaTh HAYYHBIE METOJBI UCCIICAOBAaHUS (DU3NUYECKUX SBICHUU, B TOM
YUCJIE I MPOBEPKU THUIIOTE3 U TMOTYUYEHUS TEOPETUUECKUX BBIBOIOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HaubOOJee BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUU, HATIPUMEDP, MPAKTUUECKOTO HCIIOIb30BAHUS PA3JIUYHBIX UCTOYHHKOB
DHEPIrUU HA OCHOBE 3aKOHA MPEBPALIEHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB
DHEPTUMU.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUASA

N3yuyenune Gusuku Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHus HAIIPaBICHO

Ha JOCTMKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

B pe3ynbrare nzyyenus QpU3MKM HA YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUS

y o0y4aromierocst OyayT cpopMUpOBaHbI CIEAYIOMINE TUYHOCTHBIE PEe3yIhTaThl B
YaCTH:

1) naTpuoOTHYECKOr0 BOCIIUTAHNSI:

— MPOSABJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUEO POCCUKUCKOU
(u3nUecKoil HayKu;

— LIEHHOCTHOE OTHOILEHUE K JJOCTHKEHUSIM POCCUMCKUX yUYEHBIX--(DU3UKOB;

2) rpaKIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

— TOTOBHOCTh K aKTUBHOMY YUYacCTHIO B 00CYKI€HUH OOIIIECTBEHHO 3HAUUMBIX
U O3TUYECKUX MpoOJeM, CBSA3aHHBIX C MPAKTUYECKUM NIPUMEHEHUEM
JOOCTHKEHUMN (PU3UKHU;

— OCO3HaHHE BAXKHOCTU MOPAIbHO--3TUYECKUX IPUHLUIIOB B AEATEIBHOCTH
YUYEHOTI0;

3) 3¢TEeTHYECKOr0 BOCIIUTAHMS :

— BOCTIPUSATHE ICTETUYECKHUX KauecTB (PM3MUECKON HAYKHU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOT 0 MO3HAHMSI:

— OCO3HAHME LEHHOCTH (PU3NYECKOM HAYKHM KaK MOILHOIO HHCTPYMEHTa
II03HAaHHS MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTUM, BAJKHENILIEW COCTABIAIOLIEH
KYJBbTYPBI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEpPECA K HCCIIEA0BATEIIbCKOM
NEATEIIbHOCTH;

5) <¢opmupoBaHuss KyJbTYPbl 3A0POBbSI W HIMOIMOHAJIBHOTO
OJ1aromoJryyus:

— OCO3HaHUE IIEHHOCTH O0e30MacHoro oOpasza >KW3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTH TPaBWJI O€30MacCHOTO TMOBEJCHUS Ha
TpaHCHOpTE, HA AOPOTrax, C JIEKTPUUECKUM U TEIUIOBBIM 00OPYIOBAHHEM B
JOMAlIHUX YCIIOBHUSIX;

— c(OpMHPOBAHHOCTh HaBbIKa pe(iieKCUuU, MPU3HAHKE CBOEro IMpaBa Ha
OIIMOKY M TAKOTO € IpaBa y IPyroro 4ejaoBeKa;

6) TPYA0BOr0 BOCIHTAHUS:

— AKTHMBHOE Y4YacTUE€ B PEUICHUU MPAKTUYECKUX 3a/1ad (B paMKaX CEMbH,
oOpa3oBareNbHON OpraHu3aliu, ropoja, Kpas) TEXHOJIOTHYECKON U



COLIMAIbHOW HaNpaBJICHHOCTU, TPEOYIOIIMX B TOM 4HCIEe U (U3HUUECKUX
3HAHUI;

— UHTEpEC K MPAKTUUECKOMY U3y4YEeHUI0 npodecchii, CBSI3aHHBIX C (PU3UKON;

7) 3KOJIOTHYECKOT0 BOCTIHTAHMUS:

— OpUEHTalus Ha NMPUMEHEHUE (PU3MYECKUX 3HAHWM Ui PElIeHHs 3a/1ad B
00JIaCTH OKpY’Kalolleld cpeabl, IUIAHUPOBAHMS TMOCTYINKOB U OIEHKH HX
BO3MOJKHBIX ITOCIEICTBUMN /ISl OKPYKAIOLIEH CPEeabl;

— OCO3HaHHE I00aIBHOTO XapaKTepa 3KOJOTHMYECKUX MPOOJIEM U MyTed HUX
peLIeHMUS;

8) aganTanuM K W3MEHSIIOUIUMCSI YCIOBHAM CONHAJILHONW W MPUPOIHOM
cpeabl:

— NOTPEOHOCTh BO B3aMMOJECHCTBUU NPH BBHINOJIHEHHH HCCIEAOBAaHUN U
IPOEKTOB (PU3NYECKON HAMPABICHHOCTU, OTKPBITOCTh OMNbBITY M 3HAHUSIM
Ipyrux;

— TIOBBIIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pe3 MPAKTHUECKYIO
NeSTeIbHOCTH;

— noTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM yucie GOPMYIUPOBATH
UJeH, OHATHUS, TUIIOTE3bl O PUINYECKUX O0BEKTAX U SIBJICHUSX;

— OCO3HaHME JIe(hUIIMTOB COOCTBEHHBIX 3HAHUHN 1 KOMIIETEHTHOCTEW B 00J1aCTH
busuky;

— IUIAHUPOBAHUE CBOETO PA3BUTHUSL B MPUOOPETEHUU HOBBIX (PHU3UUECKUX
3HAHUU;

— CTpPEMJIEHHE aHAJIM3UPOBATh U BBISABIISATH B3aUMOCBSA3U NPUPOJIbI, OOIIECTBA U
HKOHOMUKH, B TOM YHCJIE€ C UCIOJIb30BaHUEM (HU3MUECKIX 3HAHUIL;

— OLICHKA CBOMX JCHCTBUU C YYETOM BIMSIHUA Ha OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX TJIO0ATBHBIX ITOCIICICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbTaTe OCBOEHHUS MporpamMMbl Mo (U3MKE Ha YPOBHE OCHOBHOIO

oO1iero odpazoBanus y o0ydaromierocs OyayT chopMUpOBaHb MeTanpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE [TO3HABATEIbHBIC YHHUBEPCATIbHBIC YUCOHbBIC JIECHCTBUS,
KOMMYHHWKATUBHBIC YHHBEpPCAJIbHbIC Y4YCOHBIC JICHCTBUS, pETYJISTUBHBIC
YHUBEpCaIbHBIC YU4EeOHBIC JCHCTBU.

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUS

Ba3oBble Jornueckue aelicTBUA:



BBISIBIIATH U XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBIICHUIN);

YCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIJIs
000011IeHUs U CPAaBHEHUS;

BBISBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUMS B pacCMaTpUBAeMBbIX (haKTax,
JaHHBIX ¥ HAOMIOCHUSAX, OTHOCSIIUXCS K (PU3UYECKUM SIBICHUSM;
BBISIBIIATh PUYUHHO--CJICJACTBEHHBIE CBSI3H MPU U3YUEHUU (PU3UUECKUX
SIBJICHUI U TIPOIIECCOB, J€JIaTh BHIBOBI C UCIIOJIb30BAHUEM JI€TyKTUBHBIX
Y UHAYKTUBHBIX YMO3aKJIIOUEHUHN, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI35X
(u3NYECKUX BETUYHH;

CaMOCTOSITEJIbBHO BBIOUpATh CHOCO0 pElIeHUs] Y4eOHOW (PU3HUECKOM
3a/1auu (CpaBHEHUE HECKOJIbKMX BapHAHTOB PEIICHUS, BIOOp Hamboliee
HOAXOJSIIET0 ¢ YYETOM CaMOCTOSTENLHO BbIICICHHBIX KPUTEPHEB).

ba3oBble ncciieqoBaTeIbCKHE IeHCTBUA.

UCMOJIb30BaTh BONPOCHI KAK UCCIIEI0BATEILCKUN HHCTPYMEHT IO3HAHUS;
OPOBOJIUTH IO CAMOCTOSITENILHO COCTABJIEHHOMY ILIaHY OMBIT, HECJIOXKHBIN
duznueckuil SKCIEPUMEHT, HEOOJBIIOE HCCleI0BaHue (HU3UIECKOTO
SABJICHUS;

OLICHMBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(POPMAIIHIO,
HOJIYYEHHYIO B XO/I€ MCCIIEJ0BAaHUS WITH SKCIIEPUMEHTA;

CaMOCTOATEIILHO (POPMYITHMPOBATH O00OIIEHUS U BEIBOJIBI 10 PE3yIbTaTaM
POBENEHHOTO HAOJIIOICHHUS, OTIBITA, UCCIICOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PUBHUECKUX
NPOLIECCOB, a TAKXKE BBIJBUTaTh MPEANOTI0KEHUS 00 X Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PaGora ¢ nndopmanmeii:

MPUMEHSTH Pa3INYHbIC METO/Ibl, THCTPYMEHTHI M 3aIIPOCHI IPU TTOUCKE U
orOope MHPOpPMALUU WM JTAHHBIX C YYETOM MPEIJIOKEHHOU yueOHOM
bu3uyecKoit 3a1a4u;

aHAJIM3UPOBATH, CUCTEMATH3UPOBATh U UHTEPIIPETUPOBATH HH(OpMAITHIO
Pa3IMUYHBIX BUIOB U ()OPM TPEICTABICHUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIbHYI0 (OpPMYy TIpEIICTaBICHUS
uHpopMalMu U WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIIOKHBIMU
CXeMaMHu, TuarpaMMaMu, HHOW rpauKoi 1 UX KOMOMHALIUSMH.

KoMMyHHKATHBHBIC YHHBepCaIbHbIe Y4eOHbIe 1eHCTBUSA:

B X0Jie 00CyXAeHUsI yueOHOTO MaTepuala, pe3yJibTaToB JabopaTOPHbIX
paboT U MPOEKTOB 33]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJICH, HAIICJICHHbIC HA PEIICHHE 33aJa4d U TMOJJIEp KaHne
0J1aroKeIaTeIbHOCTH OOIIECHNUS;



COMOCTAaBIIATh CBOU CYXKJEHUS C CYXICHHUSIMHU JPYTUX YYACTHUKOB
auanora, OOHapyKUBaTh PA3IMUUE U CXOICTBO MO3UIINN;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
MyOJIUYHO TIPEJCTABIATh PE3YJbTAaThl BBHIMOTHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTa, UCCIIeI0BaHus, IIPOEKTA);

NOHUMAThb W  HCIOJb30BaTh  INPEUMYIIECTBA  KOMaHIHOW U
UHAUBUAYAIbHOW pabOThl MpPU PEIICHUH KOHKPETHON (U3HUecKoi
poOJIeMBbI;

NPUHUMAThH 1IETTH COBMECTHOM JesITeIbHOCTH, OPIaHU30BBIBAThH ACHCTBUSA
no e€ JOCTMKEHHIO: PacHpelessiTh POJH, OOCYXKIaTb HPOLECCHl H
pE3yJIbTaThl COBMECTHOM pabOThI, 0000IaTh MHEHUSI HECKOJIBKUX JIHOJIEH;
BBITOJIHATH CBOIO YaCTh pa0OThI, IOCTUTasl KAUECTBEHHOTO pe3yJbTaTa 1Mo
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOM JEHUCTBUS C JPYTUMHU
YJIEHAMHU KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENLHO CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSI.

PeryisiTuBHbIe YHUBepcaA/IbHbIE y4eOHbIe 1eCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYaIUSIX, TPEOYIONIUX
A7 pereHust PU3n4ecKux 3HaHUi;

OpPUEHTHUPOBAThCA B PA3JIUYHBIX MOAXOJAX MPUHATHUS pEUICHUN
(MHIMBUAYaJbHOE, MPUHATHE PEIICHUS B TpyMIeE, NPUHATHE PEIICHUM
rpyImnomn);

CaMOCTOATENILHO COCTABIATh aNTOPUTM peLIeHUs] (PU3UUECKON 3aJauil WU
IUIaHa UCCJIEI0OBAaHUS C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MPEAJIaracMble BAPHAHTHI PEIICHUA;
neaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHBIA HHTEJIEKT:

J1aBaTh a[ICKBaTHYIO OLIEHKY CUTYallud U Mpeasarath IJiaH e€ u3MEHEHUS;
OOBACHATh TMPUYUHBI JOCTHXKEHHUS (HEIOCTHKEHHS]) pe3yJbTaToOB
NEATEeNIbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JICITEIILHOCTD (B TOM YHUCJIE B XOJ[ BBHITTOJTHEHUS
¢u3nUecKkoro HCClIeOBaHUSA WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEBCTB, M3MEHUBIIMXCS CUTyallud, YCTAHOBJIEHHBIX OIIHOOK,
BO3ZHMKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa e U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJe Cropa WIn AUCKYCCUU
Ha HayYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUSI U JIOTUKY JAPYTOro;



MpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pelIeHUH (PU3NUECKUX 3aa4d WK
B YTBEP/KICHUSAX HAa HAYYHBIE TEMBI U TAKOE 7K€ IIPABO APYTOroO.

INPEIMETHBIE PE3YJIbTATbHI

K xoH1y oOyueHus B 7 kJjacce MpeIMETHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh ¢(HOPMHUPOBAHHOCTh Y O0YHAIOIIUXCS YMEHUN:

UCIIOJB30BaTh MOHATUS: (UBUYECKHME UM XUMHUYECKHE SIBJICHUS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJIeb, THIOTE3a, SAUHUIIB (HU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHMS BelllecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIDKCHHE (paBHOMEpHOE,
HEpPAaBHOMEPHOE, MPSMOJUHENHOE), TPACKTOpHUs, PABHOJCUCTBYIOIIAS
cuna, gedopmarus  (ympyras, —IDIacTHYECKas), HEBECOMOCTb,
COOONIAIOLIUECS COCYAbL;

paznu4ath sABiIeHUS (Muddy3us, TEMI0BOE IBIKCHUE YaCTHIl BEIIISCTRA,
paBHOMEPHOE JIBMIKCHHE, HEPaBHOMEpPHOE JIB)KCHHE, WHEPIHS,
B3aMMOJICHCTBUE TEJI, PABHOBECHUE TBEPIBIX TEJI C 3aKPEILNIEHHOW OCBIO
BpallleHusI, Tepenada JaBJICHUS TBEPABIMH TeJaMH, XUIKOCTIMH H
razamu, atMoc(epHoe MAaBieHUE, IUJIaBaHUE TeJ, IMPEBpaAILCHUS
MEXaHMUECKON APHEPruu) M0 OMUCAHUIO WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacrio3HaBaTh TMPOSIBJICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUM B
OKpYy’KalollleM MHpPE, B TOM 4Yucjie (U3UYCCKUE SBJICHHUS B MPHPO/IEC:
MPUMEPHI JIBMHKEHHUS C PA3JIMYHBIMU CKOPOCTSMHU B KUBOW WM HEKUBOU
IpUposie, NEUCTBHE CHUJIBI TPEHUS B TPUPOJIC M TEXHHUKE, BIHMSHUC
aTMoc(pepHOTro JaBJICHUS HA )KUBOM OpraHu3M, IIJIaBaHUE PbIO, phluaru B
TEJIC YeJIOBEKa, IPH ATOM MEPEBOUTH MPAKTUUECKYIO 33]]a4y B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHIA;
OIMKCHIBATh U3YUYCHHBIC CBOMCTBA TEJ U (PU3UUECKHUE SBJICHUS, UCTIOIb3YSI
dbuzuyeckre BeIMYUHBI (Macca, 00BEM, TUIOTHOCTh BEIECTBA, BpEMH,
MyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHUJIAa YIIPYTOCTH, CHJIA TSHKECTH, BEC
Tena, Ccujia TPEHHs, HOaBjicHUE (TBEPAOTO TeEa, JKUAKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJla, MEXaHHYECKasi paboTa, MOITHOCTbD, IJICUO CHIIBI,
MOMEHT CHJIbI, KOX((HUIIMEHT TOJIE3HOTO JICUCTBUS MEXaHHU3MOB,
KHHETHYECKass W MOTCHIMAIbHAS DHEPIHsl), TIPU OMMCAaHWU MPaBUIHHO
TPaKkTOBaTh (U3MYECKUN CMBICT  HCIOJIb3YEMbIX  BEIWYUH, UX
0003HaYCHUS W CAWHUIIBI (DM3UUECKUX BEIWYWH, HaXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU BETUYHMHAMH,
CTPOUTD TpaUKK M3YUEHHBIX 3aBUCIMOCTEH (PH3MUECKUX BEJINYNH;



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHHUS M MPOIIECCHI,
UCIIOJIb3YSl TIPABUJIA CJIOKEHUS CUJI (BAOJIb OJHOM MpsiMOi1), 3akoH ['yka,
3akoH [lackais, 3akoH Apxumena, MpaBUIO paBHOBECHS phIdara (0J10ka),
«30JI0TO€ TPABUJIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEPruM, MPU OSTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMKChIBATh €T0 MATEMATHUECKOE BBIPAXKECHUE,

OOBACHATH (PU3UYECKUE SBIICHUS, POLIECCH] U CBOWCTBA TEN, B TOM YHCIIE
U B KOHTEKCT€ CHUTyalluid MPaKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATH IPUYUHHO--CJIEJICTBEHHBIE CBSA3H, CTPOUTH 00bsICHEHHE U3 1-2
JIOTUYECKHX I1aroB ¢ OMOpoi Ha 1—2 U3y4YeHHBIX CBOWCTBA (DU3UUECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amadyd B 1-2 neHCTBHsI, HMCHOJB3Yysl 3aKOHBI U
dbopMyIIBl, CBS3bIBarOIME (PU3NUECKHME BEIMUMHBI: HA OCHOBE aHaIW3a
YCIJIOBHUSA 33J]Ja4M 3alHChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUYECKUE
BEJIMYUHBI B (POPMYJIBI U HPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JIaHHbIe, HEOOXOIUMBbIE JIs1 PEILICHU 33]1a4, OLIEHUBATh PEATUCTUYHOCTh
NOJIyYeHHOU (PU3NYECKON BETUUHHBIL;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIUTh IpPU MOMOIIU
(U3NYECKUX METOOB, B OMMCAHUM UCCIICIOBAHMSI BBIACISAThH MPOBEPIEMOE
npeanoyioxkeHue  (rumoTesy), pa3ivuyarb M HMHTEPIPETUPOBATH
MOJIYYCHHBIM pe3yJbTaT, HaXOJIUTh OIIMOKKM B XOJI€ OINbBITA, JENaTh
BBIBOJIBI IO €T0 PE3YJIbTaTaM;

OPOBOJUTH OMNBITHl [0 HAOMIOACHUIO (PU3NYECKUX SIBJICHUN WM
(¢u3nuecKux  CBOWCTB  TeI: dbopmynupoBaTh  IPOBEpPSEMbIC
NPEANOI0KEHUS, COOUPaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYyI0BaHMUS,
3aMKChIBATh XOJ OIBITA U (POPMYITUPOBATH BHIBOJIBL;

BBINIOJIHATh MPSIMbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHHM, MAacChl Teja,
00bEMa, CWJIBl W TEMIIEpaTypbl C HCIOJIb30BAHMEM AHAJIOTOBBIX H
unu(poBbIX TPUOOPOB, 3aMKUCHIBATH MOKA3aHUS MPUOOPOB C YUETOM
3aJ1aHHOM a0CONIOTHON MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH UCCIICOBAHNE 3aBUCUMOCTH OJTHOM (PM3UUECKON BEJIMUMHBI OT
JIPYrOoM C WCIOJB30BAHUEM NPSIMBIX H3MEpPEHUN (3aBUCHMOCTH IyTH
PAaBHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHHU ABWKEHUS Teja, CHJIbI
TPEHHS CKOJbXKEHHUS OT Beca Teja, KauecTBa 0OpabOTKU MOBEPXHOCTEN Tel
¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT IJIOIMIAIM CONPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT YIJUHEHUS MPYKUHBI, BRITAIKMBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOW YaCTH TeJa U OT IUNIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT TIIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUIN
IUIaBaHUs TeJl, YCIIOBUW PAaBHOBECHSI pbluara U OJOKOB), y4aCTBOBAaTh B



MJIAHUPOBAHUM y4E€OHOIrO HCCIIEIOBAaHUsA, COOUpaTh YCTAaHOBKY U
BBITMOJHATh U3MEPEHUs, CleAys NPeIIOKEHHOMY IUIaHy, (UKCUPOBAThH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BHJIC
NpeIOAKEHHBIX TaONUIl U TpaduKOB, A€NaTh BBIBOABI MO pe3yibTaTaM
UCCJICIOBAHMUS;

NPOBOJUTH KOCBEHHBIE U3MEpPEHUs] (PU3NYECKUX BETUYHMH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPIOTO Tela, CHJA TPEHUS CKOJIBKECHHUS,
JaBJICHUE BO3/yXa, BBITAJKHUBAIOIIAs CuWIa, JCHCTByIOlIas Ha
NOTpyXEHHOE B JKHUIKOCTh TeNo, KOA(D(UIUEHT MOJE3HOTO NEeUCTBUA
MPOCTBHIX MEXAHU3MOB), Cleays MPEAJIOKEHHON WHCTPYKIHUHU: TIPH
BBINIOJIHEHUH W3MEPEHUI COOMpPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUE€HHE UCKOMOM BEJIMYUHbI;

co0JI0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH Mpu padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM,;

YKa3bIBaTh MPUHIUIIBI AEUCTBUSL IPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AUHAMOMETP, COOOIIAIOMINECS COCYJBI, OapoMeTp,
pblyar, MoJBM>KHBIA U HEMOJBMKHBIN OJ0K, HAKJIOHHAS IIOCKOCTb;
XapaKTEepU30BaTh MPUHIUIBI JIEUCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
MOJIIUITHUKY, YCTPONCTBO BOJOIPOBOJA, THAPABIMYECKHN Tpecc,
MaHOMETp, BEICOTOMED, MOPIIIHEBOI HACOC, APEOMETP), UCTIOb3YS 3HAHUS
0 CBOMCTBaX (PM3MYECKHUX SABJICHUN U HEOOXOAUMBIC (PU3NUECKUE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOAUTH MOpUMEPHl  (HAXOAUTh HMHPOPMAIMIO O TpPUMEpax)
MPaKTUYECKOr0 HMCHOJb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOMU
KU3HU JIJ1s1 o0ecrieueHus: 0€30acCHOCTH MpU 00pallleHuy ¢ MpudopamMu U
TEXHUYECKUMU YCTPOUMCTBAMHU, COXpAHEHUS 3JI0POBbS U COOJIIOJICHHUS
HOPM 9KOJIOTHUECKOTO OBEACHUS B OKPYKAIOIIEH Cpejie;

OCYIIECTBIISATh OTOOpP HCTOYHMKOB wuHGMopmanuu B HuTepHeTe B
COOTBETCTBUH C 33J]JaHHBIM TOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUM W TYTEM CpaBHEHUS PA3IUYHBIX HWCTOYHHKOB BBIACISTH
uH(popMaIro, KoTopas SBISETCS NPOTUBOPEUMBON MIM MOXKET OBbITh
HEJI0CTOBEPHOMU;

MCIOJIb30BaTh MPU BHINOJIHEHUN YYE€OHBIX 3aJJaHUil HAYYHO--TIOMYJISIPHYIO
IUTEPATYypy (PU3UYECKOro COJAEp’KaHUs, CIPABOYHBIE MaTepUalbl,
pecypcsl cetu MaTepHeT, BnajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHust ”HPOPMAIMK U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC KPATKHE MMChbMEHHBIE U YCTHBIE COOOIIIEHHUS Ha
OCHOBE 2—3 UCTOYHHUKOB UH(pOpMaLUK (PU3UIECKOTO COJIEPKaHUS, B TOM



Yycie MyOJINYHO JIeNlaTh KPAaTKUE COOOIICHUSI O pe3yjIbTaTaX MPOEKTOB
WIK Y4YeOHBIX MCCIEOBAHUWA, NPU STOM TIPaAMOTHO HCIIOJIb30BaTh
M3YUYEHHBI TOHATUUWHBIA anmapat Kypca (U3MKH, COMPOBOXKAATH
BBICTYIUJIEHUE ITPE3EHTALUEN;

MpU BBHITIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN paclpelnemsiTh
00S13aHHOCTH B TPYIINIE B COOTBETCTBUM C MOCTABJICHHBIMHU 3a/lauyaMu,
CIEOWTHh 3a BBINOJHEHUEM IUIAHA JCUCTBHM, AJCKBAaTHO OLICHUBATh
COOCTBEHHBI BKJaJ B  JACATENBHOCTh  IPYIIIbI, BBICTPAUBATH
KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOLIMX.

K xoH1y oOyueHus B 8 kJiacce mpeMETHbIE pPe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh ¢(HOPMHUPOBAHHOCTD Y O0YHAIOIIUXCS YMEHUN:

UCITIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKECHUE
aTOMOB M MOJIEKYJ, arperaTHbIE COCTOSHUS BELECTBA, KPUCTAIIIMYECKUE U
aMmop(QHBIC TeJa, HACBIIEHHBIH W HEHACBIIICHHBIH Map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEILUIOBOW JBUTATENb,
ANIEMEHTAPHBIN AIIEKTPUUECKHUN 3apsifl, SJIEKTPUUECKOE T10JI€, MPOBOAHUKU
U TUDJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE T10JIE;
pas3iInyarth SIBJIEHUS (TEIUIOBOE PACUIMPEHUE U CXKATHE, TEIIonepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYNBAHUE, KAaTMJUISIPHBIC SIBJICHUS, UCTIAPEHUE,
KOHJIEHCAIusl, TUIABJIICHHE, KpUCTAJIN3alus (OTBEpAEBAaHUE), KUIICHUE,
Temonepeaaya  (TEMIONPOBOAHOCTh,  KOHBEKIMS,  M3IyYEHUE),
ANEKTPU3ALMS TEJ, B3AUMOJECUCTBUE 3apsIIOB, IEUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aWMMOJICHCTBUEC MArHUTOB, JICMCTBUE
MarHMTHOTO TOJISl HA TPOBOJAHUK C TOKOM, 3JIEKTPOMATrHUTHASI MH Ty KI)
0 ONUCAaHUIO HUX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (DU3NUYECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3WYECKHX SBICHUNA B
OKPY’KaIoIlleM MHpE, B TOM 4YHCJIEe (PU3WYECKHE SBJICHHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSKEHHE M KaNWUISIPHBIE SIBJICHUS B TPUPOJE,
KpHUCTaJUIBl B TpupoAe, uznydyeHue CoJHLa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, SJICKTPUUECKUE
ABJICHUS B aTMOc(epe, NeKTPUUECTBO )KUBbIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, apeiid MoJII0COB, POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha
3emiie, OJIIPHOE CUSTHUE, IPU 3TOM IIEPEBOJIUTH MPAKTHYECKYIO 33/1a4y B
y4eOHYI0, BBIICISThH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKK) (HU3UUECKUX
SIBJICHUM;

OIMKCHIBATh U3YUCHHBIC CBOMCTBA TeJl U (PU3UUECKUE SBJICHUS, UCTIOIb3YS
(dusnyeckue BEIMYUHBI (TEMIIEPATYPA, BHYTPEHHSSI SHEPT UL, KOJTMYECTBO
TEIUIOTHI, yAEIbHas TEINIOEMKOCTD BEIIECTBA, YJEJIbHAs TEILIOTa



MJIaBJCHUS, YJAENIbHAs TEeIloTa mapooOpa3oBaHMs, ylelbHas TEIioTa
CrOopaHusi TOIUIMBA, KO3(QQUUUEHT IMOJE3HOI0 JACHCTBUSA TEIJIOBOU
MAIlIMHbI, OTHOCUTEJIbHAS BIIAJKHOCTh BO3/yXa, AJEKTPUUECKUN 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIIPSHKEHHUE, COIPOTUBJIEHUE ITPOBOJAHUKA,
yACIbHOE  CONPOTHUBJICHHE  BEIIECTBAa, paboTa ©W  MOIIHOCTh
ANEKTPUYECKOTO TOKA), IMpPU ONUCAHUM TNPABUIBHO TPAKTOBATh
(u3HUeCKuil CMBICI UCTIOJIb3yEMbIX BEIUYUH, 0003HAUYCHUS U €AUHUIIBI
(u3NUeCcKuX BEIUYHMH, HAXOAUTh (POPMYIIbI, CBS3bIBAIOIIME JIAHHYIO
($uU3NUEeCKyI0 BETUYMHY C JIPYTMMU BEIWYUHAMHU, CTPOUTH TIpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBIECHUS W TPOLECCHI,
UCITIOJIb3YSl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO--KUHETUYECKOW TEOPHUU
CTPOEHHUS BELIECTBA, MPUHLIUI CYTEPIIO3ULINH T0JIeH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3aKkoH OMa 1Jid y4acTKa [ENu, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpAaHEHHUs DJHEPrUM, IPU OTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTEMaTUYECKOE
BBIPAXXEHUE;

OOBACHATH (PU3MYECKUE MPOLIECChl U CBOMCTBA TE€Jl, B TOM YHCIE U B
KOHTEKCTE CUTyallui ITPaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIISTH
NPUYUHHO-CIICJICTBEHHBIC CBS3H, CTPOUTHh OOBSICHEHUE U3 1—2 TOrMYeCcKux
1aroB ¢ onopoi Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUM,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

pemaTth pacu€THbie 3a7ayu B 2-3 JEHCTBHSI, HMCIOJNB3YS 3aKOHBI U
dbopmyIBl, CBI3bIBarOIME (HU3NUESCKHE BEIWMYMHBI: HA OCHOBE aHAIHM3a
YCJIOBHUA 3aJa4M 3alMChIBAaTh KPATKOE YCIIOBHE, BBISIBISATH HENOCTATOK
JAHHBIX IS pEHIeHWs 3aJayd, BbIOMpAaTh 3aKOHbBI U (HOPMYIIBI,
HEOOXOoAUMBIE ISl €€ peuleHus, MPOBOAUTH PAcyE€Thl U CPaBHUBATH
MOJTy4YEeHHOE 3HAYCHUE (PU3HUECKOI BETMUUHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE€ MOXHO PEHIUTh MPU [OMOIIH
(u3HYEeCKUX METOOB, UCIIOJIbL3Ysl OMHCAHUE HCCIICIOBAHUS, BBIACISTH
IpPOBEPSIEMOE MPEANOJI0KEHNE, OLEHUBATh NPABWIBHOCTh MOPSAKA
MIPOBEICHHUSI UCCIICIOBAHMS, 1€JIATh BHIBOIBI;

IPOBOJUTH ONBITHl 10 HAOMIOACHUIO (DU3NYECKUX SBJICHUM WIH
(Gu3nyeckux CBOMCTB Tell (KanwUIspHBIE SBIEHHS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusi MpU M3JIYyUYEHUHU OT I[BETa M3JIydaroliei (MOoriouaroiei)
MOBEPXHOCTHU, CKOPOCTh UCMIAPEHHUS BOJbI OT TEMIIEPATYPhl KUJKOCTH U
IJIoAaad €€ IIOBEPXHOCTH, JJIEKTpU3alus Tell W B3aUMOJECUCTBHUE
AIEKTPUUYECKUX 3apsII0B, B3AUMOACHUCTBUE TOCTOSIHHBIX MAarHUTOB,



BU3yaJIU3allusl MarHUTHBIX TMOJ€H MOCTOSHHBIX MarHUTOB, JEHCTBUS
MarHUTHOTO MOJISI HAa MPOBOAHUK C TOKOM, CBOWCTBA AJIEKTPOMATHHUTA,
CBOMCTBA 3JIEKTPOJBHUIaTelsi MOCTOSIHHOTO TOKa): (OpMYyIHpPOBATH
IPOBEPsIEMBIE MPEAIOJIOKEHHS], COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOTO
000py/I0BaHUs, OMUCHIBATH XOJ OIBITA U (HOPMYJIMPOBATH BBIBO/IBL;
BBIIIOJIHATh ~ MpPSIMbIE  WM3MEPEHUS TEMIEpPATypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO31yXa, CUJIbl TOKa, HAOpPsDKEHUS C HCIOIb30BAHHEM
aHAJIOrOBBIX MPUOOPOB U NATYUKOB (U3UUECKUX BEITUUYUH, CPABHUBATH
pE3yJIbTaThl U3MEPEHUN € YYETOM 3aJaHHOW a0COIOTHOM MOTPEIIHOCTH;
MIPOBOIUTH UCCIICIOBAaHUE 3aBUCUMOCTH OJTHOM (hPM3NUECKON BETUIMHBI OT
IpPYro C UCIHOJB30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTh
COTPOTHUBIICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IJIOIMIAIX TONEePEYHOrO
CEUEHUs U YJIEIbHOTO COMPOTHUBIICHUS BEIIECTBA TPOBOAHUKA, CUJIbI TOKA,
UIYyIIer0 dYepe3 TMPOBOAHUK, OT HANpsHKEHUS Ha MPOBOJIHHKE,
UCCJIEIOBAHKME TMIOCJIEA0BATEIbBHOTO W MapajUyIeIbHOTO COEIUHEHH
MIPOBOJIHUKOB): TUJIAHUPOBATH HUCCJEJAOBAHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh U3MEPEHMUS, CIAeAYs MPEeJIOKEHHOMY IUIaHy, (PMKCHpPOBATh
pe3yiabTaThl MOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOuuil U Tpadukos,
Je7aTh BBIBOJIBI 110 PE3YIbTaTaM HCCIIEA0BAHNUS;

IPOBOJUTh KOCBEHHBbIC H3MEPEHHUS (U3MYECKUX BEIMYMH (yAeNIbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHUBJICHHE MPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUUECKOT0 TOKA): IUIAHWPOBATh U3MEPEHUs, COOUPAThH
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CJeAys MPEAJIOKEHHOW UHCTPYKIUU, U
BBIUKCIIATH 3HAYEHUE BETUYNHBI,

co0JII0/1aTh MpaBUiia TEXHUKK O€30MacHOCTH Ipu padoTe ¢ 1ab0paToOpHbIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIMOpPOM Ha WX OmucaHus (B TOM 4YHCIIEC:
CUCTEMa OTOILJICHUSI JOMOB, TUTPOMETP, MapoBasi TypOHUHA, aMIIEPMETD,
BOJIbTMETP, CUETUHK AJIEKTPUUYECKON IHEPTUH, AJIEKTPOOCBETUTEIbHbIE
pUOOPHI, HarpeBaTENIbHBIE IIEKTPONPUOOPHI (IPUMEPHI), HIEKTPUICCKUE
MPEOXPAHUTEIH, IIEKTPOMArHUT, SJIEKTPOABUraTeh MOCTOSIHHOTO TOKA),
UCIIOJIb3YS 3HAHUSI O CBOMCTBAX (DU3WYECKUX SIBIICHUU U HEOOXOIUMBIC
¢du3nuecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA U H3MEPUTEIIbHbBIC
npuboOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHETO
CropaHusi, 3J€KTPOCKOM, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUECKUX



Hernel ¢ Mocie10BaTeIbHbIM U apaJlIeIbHBIM COSIMHEHUEM 3JIEMEHTOB,
pasiuyasi yCIOBHbIE 0003HAYEHHS YIIEMEHTOB AIIEKTPUUECKUX LETIeH;
NPUBOAUTH MOpUMEpPHl  (HAXOAUTh HMHPOPMAIMIO O TpPUMEpax)
MPaKTUYECKOr0 HMCHOJIB30BaHUsl (PU3NYECKUX 3HAHHWI B MOBCEIHEBHOU
KU3HU JIJIs1 o0ecrieueHus: 0€30MacCHOCTH MpU 00pallleHuy ¢ MpUOoOpaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHS 370POBBbS M COONIONCHUSA
HOPM DKOJIOTHYECKOTO MTOBEACHHS B OKPYKaIOIEH cpee;

OCYHIECTBIIATh TMOUCK HUH(MOpManmu (U3NYECKOTO COJIEpPKaHUS B
NHTepHeTe, Ha OCHOBE HMEIOUIUXCS 3HAHUM W MyTEM CpaBHEHUS
JOTIOJIHUTEIHBIX ~MCTOYHUKOB BBIACNATH HWH(MOPMALMIO, KOTOpas
SBJISIETCS] TPOTUBOPEUUBOM MIIM MOXKET OBITh HEIOCTOBEPHOIA;

UCIIOJBb30BaTh MPH BBIMONHEHUH y4eOHBIX 3aJaHUil HAYYHO--TIOMYJISPHYIO
IUTEPATypy (PU3UYECKOro COAEp)KaHMs, CIPABOYHBIE MaTepUalbl,
pecypcsl cetu MIHTepHET, BiIaaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHGOPMAIIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000mass wHpOpMAIUI0O W3 HECKOJIbLKHUX HWCTOYHHUKOB (DHU3UIECKOTO
colepKaHus, B TOM YHCIE MyOJIMYHO TMPEACTABIATh PE3YyJIbTAThI
NPOEKTHOW WUJIU UCCIIEI0BATENBCKON IEATEIbHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYECHHBIM MOHATUMHBIA anmapar Kypca (QU3MKH,
CONPOBOXK/ATh BBICTYILUICHHUE TPE3EHTALIUECH;

IpU BBHIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHMMA (DU3MUECKUX
MPOLIECCOB paclpeeisaTh 00S3aHHOCTA B TPYIINIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/1a4aMHU, CJICIUTh 32 BHIMIOJIHEHUEM TUIaHA JICUCTBUHN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYTIIbI, BEICTPauBaTh KOMMYHHUKATHBHOE B3aHMO/ICHCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTh KOH(GIUKTHI.

K xoniy oOyuenus B 9 kjacce npeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh ¢(hOPMHUPOBAHHOCTh Y O0YYAIOIIUXCSA YMEHUN:

UCIIOJIb30BaTh TMOHSTHUSA: CHUCTeMa OTCYETa, MaTepuaibHas TOUKa,
TPAEKTOPHS, OTHOCUTEIbHOCTh MEXaHUYECKOTO JBMXKEHHUSI, AedOopMaLIus
(ympyrasi, miacTU4eckas), TPEHHE, LEHTPOCTPEMUTEILHOE YCKOPEHHUE,
HEBECOMOCTD U MEPErpy3Ku, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJIO,
IEHTP TSHKECTH TBEPIOTO TeJa, PAaBHOBECHE, MEXaHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(QPa3BYK U YJIbTPA3BYK, 3JEKTPOMArHUTHBIC BOJIHBI,
IIKaJIa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTb,
CHEKTPhI UCITYCKaHUs U MOTJIONICHHUS, alib(a-, OeTa- U raMMa-u3IydeHus,
U30TOIIbL, SIACPHAS SHEPT€THKA;



pasznuyaTh sIBJCHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBU)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHUKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JBUKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBHE
TE€JI, peaKTUBHOE JBMXKCHUE, KOJIeOaTeIbHOE IBMKEHUE (3aTyXalolue u
BBIHYK/ICHHBIE KOJI€OaHUs), pE30HAHC, BOJTHOBOE JIBIKEHUE, OTPAXKECHHE
3ByKa, NPSIMOJIMHEHHOE pacpOCTPAHECHHUE, OTPAKEHUE U MPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jiokKeHHe OeI0ro cBeTa B
CIIEKTP M CJOXKEHHE CIEeKTPaJIbHBIX IIBETOB, JHUCIEPCHUS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEUYATOTO CIIEKTPa
U3JTyYEHHUs ) TIO OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBIICHHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3WYECKHX SBIECHUNA B
OKpY’KalollleM Mupe (B TOM uuciie (PU3HUECKUE SIBICHUS B MPUPOJE:
NPUJIUBBI U OTIIUBBI, IBMKEHHE IJTaHET COJIHEYHOW CUCTEMBI, PEaKTUBHOE
JBWKEHUE S>KUBBIX OPraHW3MOB, BOCIHPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEMCMHUYECKHME BOJHBI, I[yHaMH, 3XO0, I[BEeTa Tel,
ONTHYECKHUE SIBJIICHUS B MPUPOJIE, OMOJIOrHYecKOe JACHCTBUE BUAUMOTO,
yAbTPaHUOIETOBOIO M PEHTIEHOBCKOTO M3Iy4YCHUH, €CTECTBEHHBIN
PaaOAKTUBHBIN (DOH, KOCMUYECKHE JIy4YH, PAJUOAKTUBHOE H3IIyUECHHE
MPUPOJHBIX MHUHEPAJIOB, JACHCTBUE pPAJUOAKTUBHBIX W3IYyYEHUU Ha
OpraHu3M YeJIOBEKa), MPU 3TOM NEPEBOAUTHh MPAKTUYECKYIO 3a7ady B
y4eOHY10, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKU) (PU3MUECKUX
SIBJICHUM,

OIMKCHIBATh U3yUYCHHBIE CBOMCTBA TE U (PU3NUYECKUE SBJICHHS, UCTIONb3YS
(¢u3nueckue BENWYUHBI (CPEAHSSt U MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JABUKEHUHU, YCKOPEHUE, NepeMEICHUE, MyTh, yIioBas
CKOPOCTb, CHJIa TPEHHUsI, CUJIa YNPYTOCTH, CHJIA TSKECTH, YCKOPECHHE
CBOOOJIHOTO TAJEHUs, BEC Te€ja, HMIYJbC TeJa, HMIYJIbC CHUJIbL,
MeXaHu4ecKkas padoTa W MOIIHOCTh, MOTEHIUANbHAS SHEPrus Tea,
MOAHSITOTO HaJl MOBEPXHOCTHIO 36MJIM, TOTCHIIMAIbHAS SHEPTUSI CHKATOU
NPYXKUHBI, KHHETHUYECKAash JHEPrus, IOJHAs MEXaHW4YecKas SHEepTusl,
MEePUO/I U YacTOTa KOJIeOAHUM, AJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BHICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeN b MPETOMIICHHSI CPE/IbI), TPU OMMUCAHUH
MPaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOIb3YEMBIX BEIUYMH,
0003HAUCHUSI M €IUHUIIBI (PU3UYECKUX BEIUYHMH, HAXOAUTH (hOPMYJIBI,
CBS3BIBAIOIIUE TaHHYIO (DU3UYECKYIO BETUUMHY C APYTUMU BEIMUUHAMM,
CTPOUTH TpaUKU U3YUEHHBIX 3aBUCUMOCTEHN (PM3MUECKHIX BEJINYNH;
XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3WUYECKHE SBJICHHUS M IPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPaHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHIUIT CYNEPHO3UIMU CUJI, MPUHIMI OTHOCUTENbHOCTH [ amuies,
3aKoHbl HpIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJICHHSI CBETA, 3aKOHBI COXPAHEHHUS 3PS A0BOI0 M MAaCCOBOTO YUCEN
OpU SAEPHBIX PEAKUUsIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIUPOBKY
3aKOHA U 3aMUChIBATh €r0 MAaTEMATHUYECKOE BEIPAKEHHUE;

OOBACHATH (PU3MUECKUE IMPOLIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallNi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIISTh
MPUYUHHO--CIICJICTBEHHBIE CBSI3M, CTPOUTH OOBsACHEHHE U3 2—3
JIOTUYECKHUX I11aroB C OMOPOM Ha 2—3 U3yYEHHBIX CBOMCTBA (PUBHMUECKUX
SABJICHUM, PU3NYECKUX 3aKOHOB HJIK 3aKOHOMEPHOCTEH;

pemarh pacdy€THbIC 3amadyv  (OMHMpAroIIMecs Ha CUCTeMy H3 2-3
YpaBHEHUIT ), UCTIOJIB3YS 3aKOHBI 1 (POPMYJIbI, CBS3BIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3a/1aud 3alUChIBATh KPAaTKOE
YCJIOBHE, BBISBJISATH HEIOCTAIONIUE WU N30BITOUHBIE JaHHBIC, BHIOUPATh
3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE JJIsl PEIICHHUS, IPOBOJUTDH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh TOJYYEHHOTO 3HayeHusi (HU3nYeCcKoi
BEJIMYMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh NpH MOMOIIU
(pU3HUECKUX METOJO0B, MCHOJb3Yys ONUCAHUE UCCIIEIOBAHMS, BBIACIATH
POBEPSIEMOE TMPEIOIOKEHNE, OIEHWBATh NPABUIBLHOCTH TOPSJIKA
NPOBEICHUSI KCCIICIOBAHUS, JelaTh BBIBOJIbI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOICHUN U OTIBITOB;

OPOBOJUTH OMNBITHl [0 HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM
(u3nuecKkux CBOWCTB Tl (M3yueHHUE BTOpOro 3akoHa HbioTOHA, 3aKOHa
COXpaHEHUs SHEPIHH, 3aBUCUMOCTH MEpUOAa KOJIEOAHUN MPYKUHHOTO
MasTHHKA OT MaccChl Tpy3a U ®KECTKOCTU MPYKUHBI U HE3ABUCUMOCTbH OT
aMIUTATYABl MaJIbIX KOJICOAHMM, TIPSAMOJIMHEHHOE PACcCIpOCTpaHEHUE CBETa,
pazyiokeHue Oeoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB U300paKeHUs B
TUIOCKOM 3€pKajie U CBOWCTB M300paKCHHS TpEIMETa B COOMpAarOIIeH
JUH3€E, HAOJIIOICHUE CIUIONIHBIX U JIMHEHMYAThIX CIIEKTPOB U3ITyUCHHUS):
CaMOCTOSITEJIbBHO CcOOUpaTh YCTAaHOBKY U3 HU30BITOYHOTO Habopa
o0OpyI0OBaHUs, OIMKCHIBAaTH XOJ OMNbITA U €ro  pPe3yJbTaThl,
(dbopMyIUpOBaThH BHIBOJIBI,

POBOJIUTH MIPU HEOOXOIMMOCTHU CEPHUIO MIPSMBIX U3MEPEHUH, OTIPEACIIsSI
CpelHee 3HaueHue u3MepsieMoll BelUYuHbI ((OKYCHOE pPaCCTOSIHHE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOP CMOCOOA W3MEpPEHHUS
(M3MEpHUTEIHHOTO IPpHOOpa);

MPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTEN (PU3MYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM TIPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHU



MIpU PaBHOYCKOPEHHOM JIBI>KEHHHM O€3 HauyajJbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTHYeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH
yrjla OTPaKEHHs CBETa OT yIJla MaJCHHs U yria MpeoMJICHUsl OT yria
najieHus): TUIAaHUPOBATh KCCIEAOBAHUE, CAaMOCTOSITENBHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yibTaThl TIOJYYEHHOW 3aBUCUMOCTHU
(¢u3nyecKUX BEIUYMH B BUAE TaONMIl U TpadUKOB, J1e1aTh BBIBOJBI 110
pe3yJibTaTaM UCCIEeIOBAHMS;

MPOBOANTh KOCBCHHBIC HW3MEPEHHUS (U3MUYECKUX BEIMYUH (CpemaHssT
CKOPOCTb U YCKOPEHHE Tela MpPU PABHOYCKOPEHHOM JBUKECHUH,
YCKOpEHUE CBOOOTHOTO MaJACHUS, KECTKOCTh MPY>KUHBI, KOIPPHUITUEHT
TPEHUS] CKOJILKEHHS, MEXaHU4Yeckas padoTa W MOIIHOCTb, 4acTOTa U
nepuoa KojebaHuii MaTeMaTHYeCKOro M MPYKUHHOTO MAasTHUKOB,
ONTHYECKass CHJIa COOWparoIiell JMH3BI, PaJANOAKTUBHBIA  (HOH):
TUTAHUPOBATh U3MEPEHHsI, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHITH U3MEPEHUS, CIIEAYS PEI0KCHHON HHCTPYKIIMH, BEIYUACIISITH
3HAYCHUE BEIMYMHBI M aHAJTM3UPOBATH MOMYYEHHBIE PE3YIbTATHI C YUETOM
3aJIaHHOM MOTPEUTHOCTH U3MEPEHUN;

co0JI01aTh MpaBUiia TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ 1abopaTopHbIM
000opy0oBaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKH HW3YYCHHBIX (PU3NYECKUX MOJIEIEH:
MaTepHuaabHasi TOYKa, aOCONMIOTHO TBEPAOE TENO0, TOUCUHBI MCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUTAaHETapHas MOJENb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI7IPa;

XapaKTepU30BaTh TPUHIIUIBI JCHCTBUS HM3YyUYEHHBIX TPUOOPOB W
TEXHUYECKHX YCTPOMCTB C OMOPOW Ha WUX OMHCAHWUS (B TOM YHUCIE:
CIUJOMETp, JATUYUKH TOJOKEHUS, PACCTOSHUS U YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, MEePHUCKOMN, QoToamnmnapar, ONTUYECKUE CBETOBO/IbI,
CHEKTPOCKOI, JIO3UMETp, Kamepa BuiibcoHa), HMCMONB3Yys 3HAHUS O
CBOMCTBax (PU3MUECKUX SBJICHUM U HeoOxoaumble (U3HUUYECKUE
3aKOHOMEPHOCTH;

UCTIOJIh30BATh CXEMbI M CXEMATUYHBIC PUCYHKH U3YUCHHBIX TEXHUUYCCKUX
YCTPOUCTB, U3MEPUTENIHHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB
IpU PEUICHUH Y4eOHO--TIPAKTHUECKUX 3aJ]1ad, ONTUYCCKUE CXEMBI JUIs
MOCTPOEHUS N300paXKEHUH B TUNIOCKOM 3€pKajie U COOMPAOIIEeH JTUH3E;
NPUBOAUTH MOpUMEpPHl  (HAXOAUTh HMHPOPMAIMIO O TpPUMEpax)
MIPAKTUYECKOTO MCIOIb30BaHUs (DU3UYECKUX 3HAHHWKN B MOBCEIHEBHOMU
KU3HHM JIJIs1 o0ecrieueHus: 0€30MacHOCTH MPU 00pallleHuy ¢ MpUudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHUS 370POBbS M COONIONECHUSA
HOPM 3KOJIOTHYECKOTO ITOBEAECHHS B OKPYKaIOILEH cpee;



OCYILIECTBIISATh TMOUCK HWH(OpMaANMU (PU3NUECKOTO COJACpPKAHUS B
HNuTepHere, caMoCTOATENbHO (POPMYIUPYSI TOUCKOBBIN 3alIPOC, HAXOIUTh
MyTH ONPEIEICHUS TOCTOBEPHOCTH MOJTYYEHHON HHPOPMAIIMK Ha OCHOBE
UMEIOIIUXCS 3HAHUM U JOMIOJHUTEIbHBIX HCTOYHUKOB;

WCIOJIb30BaTh MPU BHIMOJIHEHUN YY€OHBIX 3aJJaHUil HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy (PU3UUYECKOrOo COJIEp>KaHUs, CIPABOYHBIE MaTepHUabl,
pecypcebl cetu MHTepHET, BIaJeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMALMK U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MMUCbMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
nH(pOpMaIMKd U3 HECKOJbKUX HCTOYHUKOB (DU3UUYECKOTO COACpPKaAHUS,
MyOJIMYHO MPEICTABIISATH PE3YIbTAThl POSKTHON WM UCCIIEN0BATENbCKOM
NEATEIbHOCTH, TPU OSTOM TIPaMOTHO HCIOJIb30BAaTh HW3YYCHHBIN
NOHSATUIHBIN ammapaT W3y4aeMoro pasjena (pU3MKU U COMPOBOKIATH
BBICTYIUICHUE TIpe3eHTalMed ¢ Y4€TOM OCOOEHHOCTEH ayauTopuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

KosmuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
KourpoJusbnbie | IIpakTnueckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPYKAKOIIEr0 MHPa

1.1 dusnKa - HayKa O IPUPOJIE 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.2 dusznyeckue BEINYNHBI 2 1 bubmuorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYUYHBII METO]] TO3HAHUS 2 1 bubmuorexa LIOK
https://m.edsoo.ru/7f416194
Hroro mo pazueny 6

Pa3znen 2. HepBOHa‘-la.]'leble CBCICHHUSA 0 CTPOCHUH BEIECTBA

2.1 Crpoenue BemiecTBa 1 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
59 JIBrkeHuEe M B3aMO/IEHCTBUE YaCTHI] 9 1 bubnmnorexa [JOK
' BEIlIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 Bubmiorexa HOK
https://m.edsoo.ru/7f416194
Htoro mo pazaeny 5
Pa3nen 3. /IBu:KeHHMe U B3aUMO/IeiiCTBHE TeJl
3.1 Mexannueckoe JBUKEHNE 3 bubmorexa LOK

https://m.edso0.ru/7f416194

3.2 WNuepuus, macca, I0THOCTh 4 1 Bu6nuoreka LIOK



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

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

Bubnuoreka LIOK

3.3 Cuna. Bunsl cun 14 2
https://m.edsoo.ru/7f416194
Wroro no pazgeny 21
Pa3nen 4. /laBienune TBEPABIX TeJl, KUAKOCTEH 1 ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bu6mmoreka [IOK
' TE€JIaMU, KUAKOCTIMU U Fa3aMH https://m.edsoo.ru/7f416194
4.2 JlaBIIeHHE KUIKOCTH 5 bubmorexa OK
https://m.edsoo.ru/7f416194
4.3 ATtMocdepHoe naBieHne 6 bubmorexa HOK
https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH Y ra3a Ha MOrPYKEHHOE - 3 bubnunorexka HOK
' B HUX T€JIO https://m.eds00.ru/7f416194
Wroro no pazaeny 21
Pa3nen 5. PaGoTa u MOIIHOCTB. JHEpPrus
51 PaboTa ¥ MOIITHOCTE 3 1 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 1 brbmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHnueckasi SHeprus 4 1 bubmmorexa LOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanme pa3aejioB U TEM udposrIe
Ne ni/mn pasi Konrpoasbnsbie | IIpakTnueckue (udpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. TensioBbie siBJIeHUSA
1.1 CrtpoeHune ¥ CBOIMCTBA BEIIECTBA 7 Bubmiorexa IIOK
https://m.edsoo.ru/7f4181ce
1.2 TemuoBbie IpoLIeCCh 21 1 5 Bubmiorexa IIOK
https://m.edsoo.ru/7f4181ce
Htoro no pazaeny 28
Pa3nen 2. DaekTpuyecKue 1 MArHUTHBIE SIBJICHUSI
21 DneKTpuyecKue 3apsaibl. 3apsHKeHHbIE Tena . 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSHHBIN 2JIEKTPUYECKHUNA TOK 20 1 7 bubamorexa LOK
https://m.edsoo.ru/7f4181ce
2.3 MarauTHble IBICHUSA 6 1 15 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHasl HHIyKIUS 4 brbmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME 68 3 145



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

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanme pa3aejioB U TEM nudpoBLIe
Ne ni/mn P Konrpoasbnsbie | IIpakTnueckue (udpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Mexann4yeckue siBJIeHUHA
11 MexaHnyeckoe IBMKEHHE U CIIOCOOBI €70 10 1 bu6mmoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. b K
1.2 BsaumoneiictBue Ten 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUs 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nea 2. MexaHH4YecKHe KOJIe0aHUA M BOJIHBI
2.1 Mexannueckue KojaeOanus 7 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3nesn 3. DiIeKTPOMArHUTHOE 1M0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJNEKTPOMAarHUTHOE TIOJIE U 5 9 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBBI€E SIBJIEHHS
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 2 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
b K
4.3 PasnosxeHue 6eroro cBera B CIIEKTP 3 2 nommorexa LO
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znen 5. KBanToBble siBi1eHNsl
b K
51 Hcnyckanue v moriomeHrne cBeTa aToMOM 4 1 nommorexa HO
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siIpa 6 1 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu 7 1 Bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17
Pa3nes 6. IloBTopuTe/IbHO-00001IAI0IINI MOTY1b
6.1 [ToBTOpenue u 00001IeHNE COAEpKAHUS 9 9 bubmuorexa [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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