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MNOACHUTEJIbBHAS 3AIINCKA

[IporpaMmMa 10 ¢QU3MKE Ha YypOBHE OCHOBHOTO OOIIET0 0O0pa30BaHUs
COCTaBJicHa Ha OCHOBE TIOJIOKEHWH W TpeOOBaHWH K pe3ysbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHOM MpPOTrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (eaepanpHOi paboyeil mporpaMmbl BOCIUTAHUS U
Konnenmuu npenogaBanus yaeoHoro npeamera « Dusnkay.

[IporpaMMa 10 (QU3MKE Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUsA
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHOM MPOTrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (heaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIENIIMHU ITpenoAaBaHus yueOHoro npeamera «Ousmka.

CopmepxxaHue mnporpamMmbl 10 (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHHE
€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH OOYYarolmMXCsi M OpraHU3alyi0 H3Yy4YeHHUs
¢u3MKu Ha NEATEeIPHOCTHOW OCHOBE. B mporpamme mo (usnke yduTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mnpenmera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma mo (u3HKe ycTaHAaBIMBAET paclpesiesieHne yueOHOro MaTepuana
1o rojiam o0ydeHus (1o Kjaccam), npeajaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3yYEHUsI TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LETbIO OKA3aHUS METOIUYECKON
MOMOIIIM YYUTEIIO B CO3/IaHUU paboueil MpOrpaMMBbI 10 y4eOHOMY TIPEIMETY.

®du3zrka ABISETCS CUCTEMOOOPA3YIOIIUM JJI1 €CTECTBEHHOHAYUYHBIX Y4E€OHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMHUEH U (hr3rdecKoi reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, NPEIOCTaBIseT Hanboyiee sSCHBbIC
o0Opa3ipl MPUMEHEHUSI HAYYHOTO METOJa MO3HAHMS, TO €CTh CIOco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OO0pa3oBaHUs B CTPYKTYpe OOIIETO
oOpa3oBaHMsI COCTOMT B (DOPMHUPOBAHUHM ECTECTBEHHOHAYYHOM TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMperojaracT OBJIQJICHUE
CIICIYIOIUMHA KOMIIETEHTHOCTSAMH, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYUHYIO
IrPaMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHUS,

e OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICTOBAHNS,



HHTCPIIPCTUPOBATE JAaHHBIC U MCIIOJIB30BATh HAYYHBIC NOKA3aTCIILCTBA AJIA
IMOJIYYCHUA BBIBOJOB».

Ilenn wu3yueHus (PU3MKM Ha YpPOBHE OCHOBHOIO 0O0ILEro oO0pa3oBaHUA
onpeseseHbl B KOHLENIMM MpenoAaBaHust ydeOHoro mnpenMera «®Puzuka» B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoin @enepanuu, pean3yrOMIMX
OCHOBHBIE 00111€00pa30BaTEIbHbIE TPOTPAMMBI.

enun u3yueHus pU3UKu:

npuoOpeTeHne HHTEepeca M CTPEMIICHHA OOYYaloIIMXCS K HaydHOMY
U3YYCHUIO TPUPOABI, PAa3BUTHE HMX HWHTEIUICKTYaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAHUA 1 (OPMUPOBAHUE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHHUSM;
dbopMupOBaHHE HAyYHOTO MHPOBO33PEHHS Kak pe3ylbTaTa H3yueHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMHpoBaHUE TPEACTABICHUA O PO (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHU O  BO3MOXHBIX  cepax  Oymyuiei
npodeCCUOHATIBHON JIESITEIbHOCTH, CBA3AHHOM € (PU3UKOM, MOATOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBJICHUH.

JlocTrkeHre 3TUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

NpuOOpETeHUE 3HAHWA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSX;

MpUOOpPETEHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UYECKUE SIBICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pCIICHUS TMPOCTEHINMX pacyeTHBIX 3adad ¢
UCTIOJIb30BaHUEM br3uIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUHN HAOII0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJHATH OTBITHI,
JabopatopHble pabOTBl W AKCHEPUMEHTAJIbHBIC MCCIIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPHUTEILHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHGOpPMalMe (PU3NUECKOTO COJIepIKaHMUs,
BKJTFOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKHU, aHAIIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO cO cepamu MpodheCCUOHAIBHON JAESTEILHOCTH, CBI3aHHBIMU
C (U3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



OO11ee YnciIo YacoB, PEKOMEHIOBAHHBIX JIJIS U3yueHUs (U3UKH Ha 0a30BOM
ypoBHe, — 238 gacoB: B 7 kiacce — 68 gacoB (2 gaca B Hefen0), B 8 kiacce — 68
yacoB (2 waca B Hegemo), B 9 kmacce — 102 uaca (3 yaca B Hememio).

[Ipennaraemeiii B mporpamMme o (U3MKe MepeyeHb J1abopaTOPHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEH/IATENbHBIM, YUUTENb JENaeT BHIOOP MpU MPOBEICHUU
7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
00yyYaroImuxcsi, CIUCKa AKCHEPUMEHTANbHBIX 3aJlaHUi, MPeAJiaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJAPCTBEHHOTO IK3aMeHa 1o (Pu3uke.



COIEPKXAHUE OBYYEHMUAA

7 KIIACC
Du3uKa 1 eé poJib B IO3HAHUM OKPY/KAKIIEro MHPA.

@usnka — Hayka o mnpupone. fABieHus npupoipl. OUNYECKHUE SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mmepenue ¢usnyeckux BenuuyuH. Dusnueckue
npubopsl. [TorpemHocTs n3mMepenuit MexxayHapoaHas CucTemMa euHHII.

Kak d¢wusuka u [pyrue ecTeCTBEHHbIE HAyKd H3Y4alOT MPHUPOLIY.
EcTecTBeHHOHAyuUHBI METOJ IO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYYHOTO
BONpPOCA, BbIIBUYKEHUE TUIIOTE3, SIKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0OBSICHEHNE
HabogaemMoro saBieHus. Onucanne (U3NYECKUX SIBICHUN C TOMOIIBIO MOeel

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, DIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBIICHUS.
2. @usnueckue NpuOOPHI U NPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnuvie pabomol u onvimel.

1. OmnpeneneHue LEHbI JEJIEHUS Kbl ©3MEPUTENILHOTO MpHOopa.

2. H3mepeHue paccTosiHUM.

3. M3mepenue 00bEMa KUJIKOCTH U TBEPOTO Tea.

4. OnpezneneHue pa3MepoB MaJIbIX TEIN.

5. M3mepenue temiieparypsl HpU IOMOIIM KUAKOCTHOIO TEPMOMETpPA H

JaTYuKa TEMIIEPATYPBI.
6. IIpoBeneHue mccienoBaHUs MO MPOBEPKE THIIOTE3BI: JAJIBHOCThH IMOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OOJiblIe, 4eM OOJIbIlEe BhICOTA
IIyCKa.
IlepBoHayajibHbIE CBEACHNUS 0 CTPOCHUH BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, WX pa3Mepbl. ONbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxkeHne wactul BemiecTBa. CBA3b CKOPOCTH JABMKEHUS YaCTHI[ C
Temrneparypoil. bpoyHoBckoe nBumwxkenue, auddysus. BzaumoneiictBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE TAa30B, )KUAKOCTEN M TBEPABIX
(KkpucTaiymyeckux) Tesl. B3anMOCBsSI3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO JBUXKEHUS.

2. Habmonenue nuddysum.



3. HaGmionenue  siBneHuil,  OOBSACHSIOIIUXCS ~ MPUTSHKEHHUEM WU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie padbomol u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psiioB  (C  HCIOJIBb30BAHHEM

doTtorpadmii).

2. OnbIThI IO HAOIIOJEHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

3. OnbIThI IO OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

JIBH:xeHMe M B3AaUMOIeCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBH)KEHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JABWKEHHH. PacdeT myTu u
BPEMEHHU JIBUKECHUS.
SBneHne uHEpUMU. 3aKOH HMHEPLUU. B3amMopaeicTBHe Tell KAk NpUYMHA
U3MEHEHHUS CKOPOCTH JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
IInotHOCTh BemecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IWHHULE
o0beMa BEIECTBA.
Cuna xak xapakTEepUCTHKa B3auMojeicTBUs Tena. Cuia ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuibl ¢ MOMOLIBI0 JUHAMOMETpA. SIBJIIEHHE TATOTEHHS U CHIIA
TshkecTy. CHita TshKecTH Ha Ipyrux ruianerax. Bec rema. HesecomocTs. Cnioxxenue
CWJI, HAIPABJIEHHBIX 0 OJHOW IpsAMou. PaBHoxaeucTByromas cwi. Cuna TpeHus.
TpeHue CKoJIbKEHUS U TPEHHUE MOKos. TpeHue B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHM4eCcKOTo JBUKEHUS Tela.
2. H3mMmepeHune cKkOpOCTH MPSAMOJIUHEWHOTO IBU/KECHHS.
3. HaGmionenue siBjeHUs: HHEPITUU.
4. HaOmroneHre n3MEeHEeHHsI CKOPOCTH MTPH B3aUMOJCHCTBUU TEIl.
5. CpaBHEHHE Macc 10 B3aUMOJACHCTBUIO TEIL.
6. CioKeHue CUJI, HalPaBJICHHBIX MO OJTHOM MPSIMOIA.
Jlabopamopuvie pabomol u onvimel.
1. OmpexenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmnpezeneHue CpeHEN CKOPOCTU CKOJIBKEHMSI OpycKa WM IapuKa Mo
HAKJIOHHOM TUIOCKOCTH.
OnpenenenHne MIOTHOCTH TBEPAOTO TENA.

4. OnbIThI, NEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (aedopmaruu)
MPY>KUHBI OT TMIPUIIOKEHHOMN CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaByieHUe TBEPABIX TeJ, dKMAKOCTEN U ra3oB.



HaBnenne. CriocoObl yMEHBIIIEHUs] U yBEIWYEHUs JaBiieHus. J{aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, TemmeparTyphl. Ilepenaua naBieHus
TBEPABIMU TEJNaMU, XUJIKOCTSIMU U TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MAaIlliHBl. 3aBUCUMOCTb JaBJICHUsI JKUJIKOCTH OT TIyOWHBI. ['mapocrarnueckuit
napagokc. Coolriaromuecs Cocyibl. [ 'uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnau u armocdepHoe aaBieHue. [IpuUdMHBI CyIIeCTBOBAHMUS
Bo3aAymiHON oOonouku 3emin. OnbeiT Toppuuennu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE KUIKOCTU Y ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a oT TeMIIEpaTyphbl.

[lepenaua naBiaeHUs KUJKOCTHIO U Ta30M.

Coobmaromuecst CoCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BhEMa MOTPYKEHHON YacTH
TeJa U TIIOTHOCTH YKUJIKOCTH.

AN A T o

N

PaBeHCTBO BBITATKMBAIONIEH CHIIBI BECY BBITECHEHHOW KUIKOCTH.
8. YCIIOBHE IJIaBaHUA TEJI: TJIABAaHUE WIH MOTPYKEHHUE TET B 3aBUCUMOCTH
OT COOTHOIIEHHUS TIOTHOCTEH TEJa U KUJIKOCTH.
Jlabopamopnvie pabomoul u onvimel.
1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOM B
J)KMIKOCTb YacTH Tea.
2. OnpenenieHUE  BBITAIKMBAIOUIECH  CHUJIbI, JCHCTBYIOIIEHM Ha  TEJNO,
MOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl TeJa.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI,
JEeUCTBYIOIIEH Ha TEJIO B dKHUJIKOCTH, OT 00BEMA MOTPYKEHHOU B KHUIKOCTh
YacTH Teja U OT IJIOTHOCTH JKUIKOCTH.
5. KonctpynpoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOJAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.
PaGora u MOIIHOCTH. JHEPrusi.
Mexannueckas pabota. MOIIIHOCTb.
[IpocTeic MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS IIOCKOCTh. IIpaBumio
paBHOBecus pbiuara. [lpuMeHeHue mpaBuiia paBHOBECUSI pblyara K OJIOKY.



«3o0m0Toe npaBuiion Mmexanuku. Kosdunment nonesznoro aeiictus (nanee — KI1)
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprus. KunHernueckas ¥ TMOTEHUMAJIbHAs DHEPTUA.
[IpeBparieHue 0HOTO BUAa MEXaHUYECKOW IHEPTUU B APYTroi. 3aKOH COXpaHEHUs
SHEPIrUU B MEXaHHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padbomul u onvimel.

1. Ompenenenue pabOTHl CHIIBI TPEHUS TPU PaBHOMEPHOM JIBIDKCHHH Teia

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HMccnenoBaHue yclIOBHI paBHOBECHUS pblUyara.

3. M3amepenne KIIJ] HaKIIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aK0HA COXPAaHEHUS] MEXaHUYECKON SHEPTUH.

8 KJIACC

TemioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU  CTPOEHUS
BelecTBa. Macca M pasmMepel aTOMOB U MOJIEKYJ. OMNBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Monenu TBEPHOTrO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaumnBaHKe U KallWUISIPHBIE SBJICHUS. TEMIOBOE paCIIMPEHNUE U CIKATHE.

Temmneparypa. CBsi3b TeMIEepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKECHHS
gactull. BHyTpenHsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH SHepruu:
TEIUIONepeaua U CoBeplieHrne padoTel. Buabl Terionepeaun: TeMIonpoBOJHOCTb,
KOHBEKIIUS, U3IIyYCHUE.

KonuvectBo TemnoThl. YaenbHas TEMJIOEMKOCTh BEIIECTBA. TeEMI000MEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHHUS.
[TapoobpazoBanue u kouaeHcarus. Mcnmapenwe. Kunenume. YnenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHUS OT aTMoc(epHOro
JABJICHUS.

BrnaxxnocTts Bo3ayxa.

DHeprus TOIUIMBA. Y eibHas TEIUIOTa CTOpaHusl.

[Ipunuunel pabothl TemioBbix aBurarenei KIIJ TtersoBoro aBuratesns.
TerutoBble IBUTATENN U 3AIUTA OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHHUsI U IPEBPALLEHUS SHEPTUU B TEIUIOBBIX ITPOLIECCAX.

emoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUXKEHUS.
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Habmonenue nuddysum.

HaGmoienue siBiieHU cMauyuBaHUs M KalWJUIAPHBIX SIBICHUH.
Habmoienue TeniaoBoro paciimpeHust Te.

M3meHeHue naBieHUs ra3a Mpu M3MEHEHHU 00bEMa M HArpeBaHUU WITU
OXJIAXKICHUH.

[TpaBwita u3MepeHHs TeMIIEpaTyphI.

Buae! Tenonepenayn.

OxnakieHue MPU COBEPILICHUU PaOOTHI.

HarpeBanue npu coBepieHuu padOThl BHSIITHUMHE CHIJIAMHU.

. CpaBHEHHE TEIIIOEMKOCTEH Pa3TUIHBIX BEIIIECCTB.

. HaOmronenue kumneHus.

. HaGmroienne nmocrosiHCTBA TEMIIEpaTyphl IIPH IUIABJICHHUH.
13.

Moienu TENJIOBBIX ABUTATEICH.

Jlabopamopuvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl O 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbITHI IO BEIPAIIMBAHUIO KPUCTAILIOB TOBAPEHHOM COJIM UJTU caxapa.
OnbITel O HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue gaBieHMs Bo3ayxa B OaJUIOHE HINPUIIA.

OnbIThl, NEMOHCTPUPYIOIIME 3aBUCHUMOCTH MABJICHUS BO3JlyXa OT €r0
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

[TpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenve wW3MeHEHHMs BHYTPEHHEM OHEpPruM Tela B pe3ysibrare
TEeIJIonepeay U padOThl BHEITHUX CHJI.

UccnenoBanue siBaeHUs TEMJI000MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiuer BOJIBL.

OnpeneneHne  KOJAMYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOAOW  MpH
TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHusl.

OrnpeneneHrue OTHOCUTENIBHOM BIIaKHOCTH BO3TyXa.

Ornpenenenue y1eIbHON TEIIOTHI MIJIABJICHUS JIbJA.

DJIeKTpUYeCKHe 1 MATHUTHbIE SIBJICHMS.

OnekTpuzanms Tenl. J[Ba pona 3JIEKTpUYECKHX 3apsaloB. B3aumopeincraue
3apspkeHHBIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEJIAMH).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHimn
CYNEPIIO3HULINH dJEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JURJCKTPUKU. 3aKOH  COXpAHEHUS
3JIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKAa.
NcTouHuKN MOCTOSSHHOTO TOKA. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckas  menb. Cuiga  Toka.  DJIEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBiieHUE TMPOBOJHUKA. Y AEIbHOE CONPOTHUBIICHHE BemiecTBa. 3akoH Oma
IS ydacTka nenu. [locimenoBarenpbHoe U apayieIbHOE COSTMHEHNUE MPOBOIHUKOB.

PaGota W MOIHOCTH OANEKTPUYECKOTO ToKa. 3akoH JDxoyms—Jlenma.
DJIeKTPUYECKUE LIETTH U TTOTPEOUTENH dJISKTPUIECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
nojie. MarauTHOoe moJjie 3eMJIM W €ro 3HaueHue I8 Ku3HH Ha 3emuie. OMbIT
Opcrena. MarouTHOE TOJIE€ AIIEKTPUUYECKOTO TOKA. [[prMEHEeHNe 3IEKTPOMAarHuTOB
B TEXHHKE. JIeHCTBME MArHUTHOTO IOJISI HA TPOBOAHUK C TOKOM. DJIEKTPOJIBUTATEIb
IIOCTOSTHHOTO  TOKa. VICIIOJIb30BaHWE  SJICKTPOJABUTATEIICH B  TEXHUYECKHUX
YCTPONCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. SBneHne snekTpoMarHuTHOW MHAYKIMH. [IpaBuno Jlenna.
DIIEKTPOTEeHEepaTop. CnocoOb1 MTOJTyYEHHUS ANEKTPUYECKOU DHEPIUHu.
DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUYHHUKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpU3aLUS TEL.

JIBa pona 3MEeKTpUYECKHUX 3apsI0B U B3aUMOACHCTBUE 3aPSIAKECHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE IEKTPOCKOTIA.

DJIEKTpOCTaTUYECKask MHTYKIIHS.

3aKOH COXPaHEHUS AIEKTPUUYECKUX 3aPSAI0B.

[TpoBOIHUKY U TUIICKTPUKHU.

MoaennpoBaHue CUIIOBBIX JTUHUN 3JIEKTPUUYECKOTO TTOJIS.

M cTOYHHUKHM MOCTOSTHHOTO TOKA.

JIeCTBHS DIIEKTPUUECKOIO TOKA.
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. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.

. 'a30BbIi pa3psn.

. I3mepeHne Cuiibl TOKa aMIepMeTPOM.

. I3MepeHne aneKTpuYeCcKoro HanpsKEeHUs. BOJIbTMETPOM.

. PeocTtar 1 Mara3uH COIpOTUBIICHUM.

. B3anmoienicTBuE MOCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH Pa3/I€JICHUS MTOJ0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienrpoBaHKE€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT OpcTena.

MarsnuTtHoe 1oJie ToKa. DJIEKTPOMarHur.

JleliCTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUTATETH TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMATrHUTHOM MHTYKIIVH.

OneiTel @apages.

3aBUCMMOCTh HANPABIICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUWA €ro
BO3HHUKHOBEHUS.

DJIEKTPOreHepaTop NOCTOSSHHOTO TOKA.

Jlabopamopnvie pabomol u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITbl 1O HAONIOJIEHUIO DJIEKTPU3AlMKM  Tel MHIYKIUEH U Tpu
COMPUKOCHOBEHHUHU.

UccnenoBanue JEHCTBUS DJIEKTPUYECKOTO MO HAa TPOBOJHUKH U
JTUDIICKTPUKH.

COopka u mpoBepKa pabOoThI ANEKTPUUECKOMN 1IETTH ITOCTOSTHHOTO TOKA.
N3mepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenue u peryimpoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pPEe3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PE3UCTOPE.

OnBITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTH AIIEKTPHIECKOTO
COMPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAAN IOMEPEYHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBwWia CIOKCHHS HAMPSHKEHUH TPU TOCISIOBATSIBHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuja I CHJIBI TOKa TPHU MapajuieIbHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenre pabOThI AIEKTPUUECKOTO TOKA, MAYIIETO Yepe3 PE3UCTOp.
OnpenercHre MOIIMHOCTH — JJIEKTPUYECKOTO  TOKA, BBIICISICMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMITOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MATHUTOB.
N3ydyeHre MarHWUTHOTO TOJII  TIOCTOSHHBIX ~ MarHUTOB TPH  HX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue neicTBUSI AJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JIEMOHCTPUPYIOIIKME 3aBUCHUMOCTh CHJIBI  B3aMMOJCHCTBUSA
KATYILIKH C TOKOM M MarHuTa OT CWJIbI TOKA U HAPAaBJIEHUs TOKA B KaTYIIKE.

18. I3ydeHue neicTBUs MArHUTHOTO MOJIL HA POBOJAHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3yyeHue padoThl AJIEKTPOIBUTATEIIS.

20. M3mepenne KII/] anexkTpoaBUraTenbHON yCTAaHOBKH.

21. OnbITBIL O MCCIIEIOBAHUIO SIBIEHUS 3JIEKTPOMArHUTHOW WHIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIMOHHOTO
TOKA.

9 KJIACC

Mexanuyeckue siBJICHHS.

Mexannueckoe JBWKEeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPAMOIMHEUHOE
newxeHue. HepaBHoMepHOe npsiMonMHENHOE ABMKEeHUE. CpelHsAs 1 MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOEe mpsiMOJIMHEHOe aABMxkeHue. CB0OOHOE
naaeHue. OnbeITh | amuies.

PaBHOMEpHOE NBMXXKEHHE MO OKpYKHOCTH. llepron m yactora oOpamieHwus.
JIuHeHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH Hprotona. Bropoui 3akoH Herotona. Tperuit 3akon HproToHa.
[IprHIMT CyITEPIIO3UIINH CHJL.

Cuna ynipyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUSI CKOJIbKEHUS, CUila
TPEHMUS ITOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TSKECTU M 3aKOH BCEMHUPHOrO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO
nanenus. J{Bwkenne ruianer BOKpyr CosHma. IlepBas xkocMuueckas CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHOM TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe chiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE ABUKEHHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEepruu 1 padoThl. [loTeHIInanpHas YHEPTUs Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIInabHAs S3HEPTUS CKATOU NIPYKUHBL. KnuHetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHMYECKOTro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell

OTCYETa.
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9.

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

CpaBHeHHE TyTell W TPACKTOPHUM IBHKEHHUS OJHOIO M TOTO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3MepeHne CKOpoCTU ¥ YCKOPEHHUS PSIMOJIMHENHOTO JBUKEHUS.
Uccnenosanue npru3HaKoB paBHOYCKOPEHHOTO JIBUKECHUSI.

HaGnronenue nBr>keHust Tea o OKpyKHOCTH.

HaGnronenue MmexaHnueckux sIBIICHUH, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PpaBHOMEPHOM M YCKOPEHHOM JBWKECHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MacChl Tela U JACHCTBYIONICH Ha HETO
CUJIBL.

Hab6nronenue paBeHcTBa CUJI PU B3aUMOJICHCTBUU TEJL.

N3MmeHeHue Beca Tesa npu YCKOPEHHOM JBUYKEHUMU.

Ilepemaya nmmynbca npyu B3aNMOJECUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUU TTPU B3aUMOCHCTBUY TEJI.

CoxpaHeHue UMITyJIbCa ITPU HEYNPYTOM B3aUMOICHCTBHH.

CoxpaHeHue uMITyJibca Mpu a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBUH.
Hab6nronenue peakTUBHOTO JIBUKECHHUS.

CoxpaHeHne MeXaHU4YEeCKOM SHEPTUH MPU CBOOOTHOM Ta/ICHUU.
CoxpaHeHre MEXaHUYECKON SHEPTUH MPH JBU>KEHUU TeJa MO J€HCTBUEM
MPY>KUHBI.

Jlabopamopuwvie pabomol u onvimel.

1.

KoHcTpynpoBaHre TpakTa Uil pa3roHa W JAJBHEWIIEr0o paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TEJIEKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WM JBHXKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHrue yCKOpPEHHMs Tela MNpU PABHOYCKOPEHHOM JIBUJKEHUU T10
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JABMXEHUH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIAE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenre K03hHUIIMEHTA TPEHUS CKOJIBKEHHUSL.

Onpenenenne )KECTKOCTH MPYKUHBIL.

Onpenenenre padOThI CUIIBI TPEHUSI TPU PABHOMEPHOM JIBUYKEHUH TEJa 110
TOPU30HTAJIBbHON MOBEPXHOCTH.



10. Onpeenienre  pabOThl  CUJIBI  YIIPYTOCTH TpU  TNOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.
11. I3ydyeHue 3aK0Ha COXpPaHEHUs SHEPTHH.
Mexanuyeckue KoJae0aHus U BOJHBL.

KonebarensHoe nemkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMH: TTEPHOI,
4acToTa, aMIUINTyZa. MaremaTuyecKuil U NpYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPTUU MPU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue  KojeOanus.  BeiHykneHHble — kosieOaHus.  Pe3onanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoJH. [IpomosibHbBIE U
MONEPEYHbIE  BOJHBL. J[MMHA BOJHBI W CKOPOCTh €€ PpaCHpPOCTPAHCHMUS.
MexaHn4decKue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOHBI.

3Byk. ['pomMKkoCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIIBTPa3BYK.

emoncmpayuu.

1. HaGmrogenue konebGaHuil Ted MOJA JACHCTBUEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

HaGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOnronenue BRIHYKICHHBIX KOJIEOaHUHN U pe30HaHCca.

Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJIEIN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnvie pabomoul u onvimel.

1. OmpeneneHue YacTOThl M TMEpHoja KojieOaHWW MaTEeMaTUYECKOTO
MasITHUKA.
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2. OmnpepeneHue 4aCTOThI U NEPHOJA KOJIEOAHUN IPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOaHUM MOJIBEIIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnemoBanue 3aBUCUMOCTH TEPUO/Ia KOJICOaAHUH MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepuoAa KojebdaHWil rpy3a, MOJBEIIEHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTb  TMepHoja  KojaeOaHuit
NPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOAHOTO MaJCHHUS.
DJIEKTPOMATHUTHOE T10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  TMoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBOMCTBa
AJeKTpOMarHuTHhIX BOJH. Illkanma »jexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.



DnekTpomMarHuTHas npupoga cBera. Ckopocts cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimel.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOUIIBHOTO

tenedoHa.
CBeToBbI€ SIBJICHUS.

JlyueBas  momens  cBera.  Mcrounukm ~— cBera.  IIpsMonuHerHoe
pacrpoctpanenue ceera. 3atMenus ConHna u Jlynel. Otpaxkenue cera. [lnockoe
3epKaJIo. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenue cBera. 3akoH npesoMieHUs cBerta. llosiHOe BHyTpeHHee
OoTpaxkeHue cBeTa. VCrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTPaXKEHUs B
ONTHYECKUX CBETOBOJAX.

JInnza. Xop ayyed B mnH3e. OnTuyeckas cuctema (horoanmnapara, MUKPOCKOIa
u Teseckona. ['1a3 kak ontuyeckas cucreMa. bim3opyKkoCcTs U 1ajbHO30PKOCTb.

Pasznoxxenune Oenmoro cBera B crnekTp. Omnbitel HbtoToHa. Crnoxenue
CHEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tonyuenune n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
[Ipenomiienue ceera.

Onrrnueckuii CBETOBOJ.

Xon jiydyelt B cobuparoniei JuH3e.

XoJ1 1yder B pacCeUBaKOLIEH JIMH3E.

[Tonyyenue n3zo0paxeHuil ¢ TOMOILBIO JTUH3.

[Tpuntun nevictBus poroanmapara, MUKPOCKOIIA B TEIECKOIIA.
10. Mopens rinasa.

11. Pa3znosxenue 6enoro cBeTa B CHEKTP.

12. [lomyuyenue Genoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX 1IBETOB.
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Jlabopamopuvie padbomoul u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPA)KEHUSI CBETOBOTO Jiyya OT yria
naJIcHUsI.

2. M3yuenune xapakTepucTUK U300paKCHHS MPEMETa B TNIOCKOM 3€pKae.

3. HccnenoBanue 3aBUCUMOCTH yTiia IPEJIOMIIEHHS CBETOBOTO JIyda OT yria
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.



4. Tlomyyenue n3o0pa>keHUH C MOMOIIBIO COOUPAOIIEH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI cOOMparoiei
JIMH3BI.

6. OIBITHI IO PA3JIOKEHHUIO OEJIOT0 CBETA B CHEKTP.

OnbITHl IO BOCHPUATHIO I[BETA MPEIMETOB MPH UX HAOIIOJCHUH Yepes
[[BETOBBIC (DPUIIBTPHI.
KBanToBbIe siBJIeHHS.

OmnbiTel Pe3epdopna u mmanerapHas mojens aroma. Moxens atoma bopa.
Hcnyckanue v noriomieHue cBeta aroMoM. KBaHThl. JInHeYaTbie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- m raMmma-usnydeHus. CTpoeHne aTOMHOTO
anpa. Hyxionnas wMopens aromHoro sapa. HM3zoromel. PagmoakThBHBIE
npeBpauieHusd. [leproa nonypacmajia aTOMHBIX SAEP.

SAnepHble peaknuu. 3aKOHBI COXPAaHEHUs 3apsAJ0BOTO M MAacCOBOIO YHCEIL.
DOHeprusi CBsA3M aTOMHBIX siaep. CBsA3p Macchl M SHEpruM. Peaknum cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3]I.

Snepnas sHepreruka. J[eMCTBHA paguOAKTHBHBIX HW3JIyYEHUHW HA >KUBBIE
OpraHU3MBL.

Hemoncmpayuu.

1. CnexTpsl U3ITy4YEHHUS U TIOTJIOLICHHS.

2. CnexTpsl pa3juvHbIX ra3oB.

3. CrekTp BoJopoja.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuérunka HOHU3UPYIOIIUX U3TYyUEHUI.

6. Perucrpanus uznydyeHus NpUpOAHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopuwvie padbomosl u onvimel.

1. HabGnrogeHue CITONIHBIX U JIMHEHYATHIX CIEKTPOB U3ITYYCHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE DHEPTUU YACTULBI 110 TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOpUTEIHbHO-0000 AN MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOYJb TIPEAHA3HAYEH JJI1 CUCTEMAaTH3aluu
1 00001IIeHU s IPEIMETHOTO COJICP KAHMS U OTIBITA JIEATETLHOCTH, PUOOPETEHHOTO
Py U3YYCHUH BCETO Kypca (PU3HMKH, a TaKXKe JJISi MOATOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY Mo (GU3HKe NI O00ydarolmmXxcs, BBIOPABIIUX ATOT
y4eOHBII mpeaMer.

[Ipu M3ydeHUM AAHHOTO MOJYJIS PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BHUJIbI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYnBaeTCsl JOCTUKEHHE MPEAMETHBIX U
METaNpeAMETHBIX  TUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHws, (opmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HMCCIEIOBAaHUS



SABJICHUN TPUPOJBI M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBICHATH (pU3nyeckue
SBJICHUSI, TPUMEHSS TMOJIyYCHHbIC 3HAHMWSA, pEIIaTh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNIHATBHO IESITEIPHOCTHBIN XapaKTEP JAHHOTO pa3/iesia peain3yercs 3a
CY€T TOTO, YTO OOYJAFOIINECS BHITIONHSIOT 3aaHMs, B KOTOPHIX UM MPEIIaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHUN pacrno3HaBaTh M HAYyYHO OOBSICHATH
du3nueckue BJICHUS B OKPY KaIoIel MPUPOJIE U MOBCEIHEBHON KU3HH;

UCII0JIb30BaTh HAYYHBIE METO/bl HCCIIEIOBAaHUS (PU3UUYECKUX SBIICHUM, B TOM
YUCJIIE I POBEPKH TMIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBHI HaMOOJIee BaKHBIX TOCTHXKCHHN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMED, IPAKTUYECKOTO UCITOJIB30BaHUS PA3IUYHBIX UCTOUYHUKOB
SHEPIrUM HA OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHUsI BCEX U3BECTHBIX BUJIOB
SHEPIUM.

Kaxngas w3 TeM [aHHOTO MOAYJA BKJIIOYAET OKCIIEPUMEHTAIBHOE
uccieoBaHle 0000maroniero xapakrepa. Moayiap 3aBepLIacTcsl MPOBEICHUEM
JMArHOCTUYECKOMN U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIIEero 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
PE3yJIbTATOB.

B pesynbprare usyueHus GuU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHuUs

y oOyuatomerocsi 0yyT cOpMUPOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) maTpuOTHYECKOT0 BOCTIMTAHUS:

- IPOSIBJICHUE UHTEPEca K HICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
bu3ruecKol HayKu;

- IIEHHOCTHOE OTHOIICHHUE K IOCTHKCHHUSAM POCCUHCKHUX YUEHBIX-(DU3UKOB,;

2) rpasKIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKECHUM
buzukwy;

- OCO3HAaHHWE BAXKHOCTH MOPATBHO-ITHYECCKUX TPUHIIAIIOB B JIEATCILHOCTH
Y4EHOT0;

3) 3¢TeTHYeCKOr0 BOCIIMTAHHUS:

- BOCTIPUSITHE ICTETHUYECKUX Ka4yeCTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:

- OCO3HAaHHWE IICHHOCTH (U3MYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLLIEH
KYJBTYPHI;

- pa3BHTHE HAy4YHOH IJI0OO03HATENBHOCTH, HMHTEpPeca K MCCIEI0BATEIbCKOM
JCSATCIILHOCTH;

5) dopmupoBaHusi KyJbTYPbI 310POBbS U SMOIHMOHAJIBLHOT0 0JIATOIOJIYy YU
- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBWJI OE30MacHOTO TOBEJCHUS Ha
TpPaHCIIOPTE, Ha JIOpOraxX, ¢ AJICKTPHUYCCKHMM W TEIUIOBBIM O00OPYyIOBaHHWEM B
JIOMAIITHAX yCIIOBUSX;

- ¢(hOPMHUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHKUE CBOETO MTpaBa Ha OIIMOKY
Y TAKOTO e MpaBa y JPYroro 4eJoBeKa;

6) TPy10BOI0 BOCTIMTAHUS:

- aKTUBHOE y4YacTHe B PENICHUH NPAKTHYCCKUX 3amad (B paMKaxX CEMbH,
o0pa3oBaTeNnbHON OpraHu3alllMi, TroOpoja, Kpasi) TEXHOJOTUYECKOH U



COILIMAJIbHOW HAMPABIIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NYECKUX 3HAHUH;

e - MHTEpEC K MPAKTUYECKOMY U3yUCHUIO MPOodecCuid, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJOrMYeCKOr0o BOCTIMTAHUS:

e - OpUEHTALUS HA TPUMEHEHHE (PU3MYECKUX 3HAHWUM [JIs pElleHUs 3aJad B
00JIaCTU OKpY’KAIOWIEH Cpenbl, IJIAHUPOBAHMS IIOCTYNKOB W OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelICHMUS;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJIOBHAM COLHUAJBHON U NPUPOIHON
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TNIPU BBIMOJHEHUH HWCCIECIOBAHUN U
IPOCKTOB (U3UYECKOW HAIPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
APYTHX;

e - TIOBBIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH YEpPE3 MPAKTUYECKYIO
JICATCIbHOCTD;

e - IOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Kcie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0nacTu
(du3uKwy;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHS B TPUOOPETEHUHU HOBBIX (DU3NUECKUX 3HAHUIA;

e - CTpEeMJICHHE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOBI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BJIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX INI00abHBIX MOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHus MporpaMmsbl 1o (Pu3rKe Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromierocsi OyayT chOpMUPOBaHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME TT03HABATEIILHBIC YHUBEPCAIbHBIE YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBUSA,  PETYJIATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3HaBaTeqbHBIC YHHBEPCAJIbHBIE Y4eOHbIe 1eiiCTBUS

ba3oBrble Jlornueckue aeiicTBUA:
e BBUIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BIICHUIA);



yCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIMU, OCHOBAHUS AJIs
0000IIIECHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTHU U MIPOTHBOPEUHS B pacCMaTpUBAEMbIX (PaKTax,
JAHHBIX ¥ HAOIIOJCHUAX, OTHOCIIIUXCA K (PU3NYECKUM SBICHUSM;
BBISIBJISITH MIPUUYMHHO-CJICICTBEHHBIE CBA3H MPH HW3YYCHUU (PUINUYECKUX
SIBJICHUH U TPOIIECCOB, JIENaTh BBIBOJIBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX U
UHIYKTUBHBIX YMO3AK/IIOUEHHUH, BBIABUTaTh TUIIOTE3BI O B3aWMOCBS3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BBIOUPATH CIIOCO0 perieHns yueOHoi pu3ndeckoi 3a1aun
(cpaBHEHME HECKOJIbKMX BapHAaHTOB pElIeHHs, BbBIOOp Hauboiee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBrle ucciaenoBarejabCcKue 1eCTBUSA.

MCITI0JIb30BATh BOMPOCHI KAK UCCIIEA0BATEIbCKUN MHCTPYMEHT MO3HAHMS,
IIPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATh 000OILEHUS U BBIBOJBI 10 PE3yJibTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

NPOTHO3UPOBaTh  BO3MOXKHOE JalibHeWIlIee pa3BUTHE  (DUINUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEANOIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

PabGora ¢ undgopmanmei:

MPUMEHSATh Pa3INIHBIC METObI, THCTPYMEHTHI U 3apPOCHI MPU TTOUCKE H
orOope WHGPOPMAIMM WIA JIaHHBIX C y4ETOM TMPEMIOKEHHOU Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENIbHO  BBIOMpATh ONTHMAJIBHYIO (OpMy TPEACTABICHUS
uHDOpMaAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:

B XOJ€ OOCYXIEHUsI Y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBaTh WU, HAllCJICHHbIE HA pEIIECHUE 3aJaud U TMOJAepKaHHE
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIOCTaBJISATh CBOM CYXICHHS C CYXICHUAMU JpPYTUX YYaCTHHKOB
nuanora, 0OHapyKHUBaTh pa3IMune U CXOACTBO MO3UIIHI;



BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTATHI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMAaHIHON U MHAUBUYyJIbHOW
paboTHI IPU PEIICHUN KOHKPETHON (PU3NUECKON MPOOIIEMBI;

IPUHUMATh LIEJI COBMECTHOU NI€ATEIbHOCTH, OPraHU30BBIBATH JIEHCTBUS
no €€ JOCTHKEHHUIO: paclpeiessiaTh poyH, OOCYKIaTh IPOLECCh U
pe3yabTaThl COBMECTHON pabOTHI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasl KAYECTBEHHOI'O PE3yJibTara Mo
CBOEMY HaIIPaBJIEHUIO U KOOPAUHHUPYS CBOU ACHCTBUS C APYTUMHU YICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBUSL.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBIISATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMUX
JUTSL perieHust GU3NIeCKUX 3HaHUM;

OPUEHTHUPOBAThCS B  PA3NIMYHBIX  MOAXOJAX TMPHUHATHUA  PEIICHHM
(MHIMBUAYyATbHOE, TIPUHATHE PEIICHUS B TPYIIIC, TPUHIATHE PEIICHHMA
TpYHIION);

CaMOCTOATENFHO COCTABJISITH AJITOPUTM PelIeHUs (U3UIECKON 3a1a4u WK
MIaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJIbHBIA MHTEJLJIEKT:

J1aBaTh AICKBATHYIO OLICHKY CUTYallMy U IIPEAJIaraTh IJIaH €€ N3MEHEHMS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YMCIIE B XOJ BBIOJHEHHUS
(Gu3MYEeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallUid, YCTAHOBJCHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YIIBTATA LEIU U YCIOBUAIM;

CTaBUTh c€0s1 Ha MECTO JIPYroro 4ejI0BeKa B X0/I€ CIopa WM JUCKYCCUH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



IHPEIMETHBIE PE3YJIbTATDBI

K koHIy o0yueHus B 7 KkJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIONb30BaTh  MOHATHS:  (U3MYECKHMe W XUMHYECKHE  SIBJICHUS,
HaAOI0/IEeHNE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, €IUHUIBI (U3MUECKUX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHbleé COCTOSIHHS BellecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, IPSIMOJIMHENHOE), TPAEKTOPUS, paBHOAEHCTBYIOIAs CHUJIa,
nedopmanus (ynpyras, IJIacTU4YecKasi), HEBECOMOCTb, COOOIIAOIINECS
COCYbI;

pasnuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHHE YaCTHI] BEILECTBA,
PAaBHOMEPHOE  JBWIKCHUE, HEPAaBHOMEPHOE  JBIIKECHUE, HHEpPLHI,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEN € 3AKPEIUIEHHOM OCBIO
BpalleHus, epeaayda AaBieHUs TBEPIbIMU TE€IAMU, )KUJKOCTIMU U Ta3aMH,
aTMOC(PEpHOE NaBJIICHHE, IUIABAaHUE TEJ, NPEBPAILICHUS MEXaHUYECKOU
HHEPrUM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX SBJICHUA B
OKpYXalollleM MHpEe, B TOM 4HcCle (PU3NYECKHUE SBJICHHUS B TPUPOAE:
IpPUMEPBI JABMKEHUS C PaA3IMYHBIMH CKOPOCTSIMU B >KMBOM M HEXUBOH
NpUPOAE, ACUCTBUE CHUJIBI TPEHHS B MPUPOJE M TEXHUKE, BIMSHUE
aTMoc(epHOro JIaBJeHHUs Ha >KMBOW OpraHU3M, IUIaBaHHE pbIO, pblyaru B
TEeJIe YeJIOBeKa, MPU 3TOM MEPEBOANUTH MPAKTHUUECKYIO 3a/1a4y B Y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (U3UUYECKUE SBJICHUS, UCIIONb3YS
¢duznyeckue BeInYnHbI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BpEMsl, MyTh,
CKOPOCTb, CPEIHsSA CKOPOCTh, CHJIA YIIPYIOCTH, CHJIa TSKECTH, BEC TEJA,
cujia TpeHusl, AaBiieHue (TBEPAOTO Tela, )KUJIKOCTH, Ta3a), BEITAIKWBAIOIIAS
CUJIa, MeXaHu4deckass paboTa, MOIIHOCTb, IUIEYO CHUJIbl, MOMEHT CHJIbI,
KOA(PGUIUEHT TOJE3HOTO JCHCTBUS MEXAaHHU3MOB, KHHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), IpPU ONUCAHUM NPaBUIBHO TPaKTOBATh
(bu3MYEeCcKuil CMBICT UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €AUHUIIbI
bu3MUeCKuX BEIUYMH, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBWJIa CIOKEHUs cuil (BIOJb OJHOM IpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUjIo paBHOBecHs pbiyara (6oka),



«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHUYECKOU
HEPruH, TpPU D3TOM [aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHAa H
3aIMCBIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUld NPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemar pacu€THele 3amadd B 1—2 JIEWCTBHS, WCHOIB3YsS 3aKOHBI H
dbopMyIIbl, CBs3BIBArONINE (PU3MYECKUE BEIUYHMHBI: HAa OCHOBE aHAIIN3a
YCIIOBUS 33Jaud 3alIUChIBATh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PAaCUETHl, HAXOAUTH CIIPABOUHBIE
JaHHbIE, HEOOXOIUMBIE JJI1 PELIEHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTb MpPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOIIU
($u3NYECKUX METOIOB, B ONIMCAHUH MCCIIEAOBAHUS BBIACIATH IPOBEPSEMOE
IPEoJIoKEHNE (TUIIOTE3Y ), pa3IudaTh U HHTEPIPETUPOBATH NOJTYyUEHHBIN
pe3ynbTaT, HaXOJUTh OMMOKM B XOJAE ONBITA, AENAaTh BBIBOJABI IO €ro
pe3yJabTaram;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM
(buznyecKux CBOMCTB Tel: (hOpMyYIHPOBATH IPOBEPSEMbIE IPEATIONOKEHHUS,
coOupaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000py10BaHUs, 3alMChIBATh X0/
OMbITa U (GOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSMBIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBONUTDH MCCIIEI0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYMHBI OT
JIPYrol C HCIOJIb30BAHUEM MPAMBIX H3MEpPEHUM (3aBUCUMOCTU IyTH
PaBHOMEPHO ABMXKYILETOCs TeNa OT BPEMEHH JIBHXKEHHUSI TEJa, CUIIbl TPEHUS
CKOJILKEHHsSI OT Beca Teja, KayecTBa OO0pabOTKM MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOLIAAM CONPUKOCHOBEHHMS TEJ, CUIIBI
YIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHUJIBI OT 00BbEMa
IIOrPYKEHHON YacTH Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJNO0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHM paBHOBECHS pbluara U OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, Cleays MPEeASIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DUM3MYECKUX BEJIMYMH B BUJE



IPEJIOKEHHBIX Ta0aMI U IpadUKoOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCIICIOBAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3UUYECKMX BEIMYUH (IJIOTHOCTH
BELIECTBA )KUJIKOCTHU U TBEPOTO TEJA, CUJIA TPEHUS CKOJIbKEHHUS, 1aBJICHUE
BO3/lyXa, BBITAIKUBAIONIAsl CHUJA, JCHCTBYIOIIAs Ha TMOTPY>KEHHOE B
KHUAKOCTh  TeNo, KOIPPHUIMEHT TMOJE3HOr0  ACUCTBUS  IPOCTHIX
MEXAaHU3MOB), CJenysl NPEIJIOKEHHOW MHCTPYKLUMU: IMPU BBIIOJHEHUU
U3MEpPEHUl coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIUHCIATH
3HAYEHUE UCKOMOU BEJIIMYUHBL;

coOJII01aTh MpaBUiia TEXHUKN 0€30I1aCHOCTH MPHU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIKECs COCyAbl, OapoMmerp,
phIYar, MOABWKHBIN U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepu30BaTh MPUHIUINBI JCUCTBUA HW3YYCHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMNHCAHHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THMJIPaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPUIHEBON HACOC, apEOMETP), UCHIOIb3Ys 3HAHUS
O CBOMCTBax (PU3NYECKUX SIBJICHUI U HEOOXOAUMbIE (PU3NMUECKHE 3AKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TNPUMEPHl  (HAXOIWUTh  HMH(OpPMAIMIO O  TIPUMEPax)
IPAKTUYECKOr0 HCIHOJB30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 6€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 3J0POBBS U COOIOICHUST HOPM
IKOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH cpejie;

OCYILECTBISATH OTOOp MCTOYHMKOB HH(opmanuu B HHTepHere B
COOTBETCTBHUHU C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH M TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCISTH
uHPOPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW WU MOXET OBIThH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BHIMOJIHEHUH YYEOHBIX 3aJaHUN HAyYIHO-TIOMYJISIPHYIO
JAUTEepaTypy GU3NUECKOTO COEP KaHUS, CIIPABOYHbIE MAaTEPUAJIbl, PECYPChHI
cetu MuTepHer, BiajeTb MNpUEMaMH KOHCHEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE W YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
qyclie MyOJIMYHO JIeJaTh KpaTKHUe COOOILIEHHS O pe3ybTaTaX MPOeKTOB WU
y4eOHBIX HCCIIEJOBAHUNA, TPU OSTOM TPaMOTHO HCIOJIB30BATh



U3YYEHHBI NOHATUMHBIA anmapar Kypca (U3HMKH, COINPOBOXKAATH
BBICTYIUICHUE NTPE3EHTALINEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN pacHpeleisTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3a/ayaMi,
CIIEIUTHh 32 BBINOJIHEHUEM IUUIaHA JCHCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBII  BKJIaJl B  JCATENBHOCTh  IPYNIbl,  BBICTPAMBATh
KOMMYHHMKAaTUBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHIy oOyueHus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCITI0JIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe TeNa, HACBIIIEHHBIH W HEHACHIIICHHBI Map, BIIAXKHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSs OSHEprus, TEIUIOBOM JBUTATEb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUI 3apsijl, SIEKTPUUECKOE IO0JI€, MPOBOJIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBICHHS (TEIJIOBOE pPACIIMPEHUE M CXKaThe, Terulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAYMBaHUE, KallWJULIPHBIE SIBJICHUS, UCIApEHHUE,
KOHJCHCAllUs, IUJIaBJICHHUE, KpUCTaUIM3auus (OTBEpIIEBaHUE), KUIICHUE,
TeIulonepeaya (TerI0npPOBOHOCTb, KOHBEKIUS, U3IIy4YEHHE),
ANEKTPU3ALUs TEJ, B3aUMOJICUCTBHE 3apA/IOB, NEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aWMMOJECHCTBHE MArHUTOB, JIEHCTBHE
MarHuTHOTO TOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi MHTyKIUS)
[0 ONHMCAHUID HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (DU3UYECKUX SABJICHHA B
OKpY’>KalollleM MHUpE, B TOM uucie (PU3MUECKHE SBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSKEHHWE U KAaNWJUIAPHBIE SIBICHUS B TMPUPOJE,
KpUCTAJUIBI B Ipupone, u3iydeHue CoiHIa, 3aMep3aHUE BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHEra, JIEKTPUYECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE
noJie 3emiid, Apei ¢ MoroCcoB, poOJIb MArHUTHOTO MOJIS JIs )KU3HU Ha 3eMIie,
NOJIIPHOE CHSHHME, NPH 3TOM NEPEBOJUTH NPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (IMIPU3HAKH) (PU3HUUECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBICHUS, UCIIONIb3YS
¢usnyeckrue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TeIUIoTa MapooOpa3oBaHus, yleidbHas TemIoTa
CrOpaHUs TOIUIMBA, KO3(PQPUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM



MaIllMHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3AYX4a, JIEKTPUUECKUM 3aps]l, CHUIIa
TOKQ, JIEKTPUYECKOE HANIPSKEHUE, COITPOTUBIIEHNE IPOBOIHUKA, YACIBHOE
CONPOTHUBJIEHUE BELIECTBA, pab0OTa U MOIIHOCTH 3JIEKTPUYECKOrO TOKA),
IIPU ONMKUCAHUU MPABUIILHO TPAKTOBATh (PM3HUUECKUN CMBICI UCIIOJIb3YyEMbIX
BEJIMYMH, OOO3HAUYEHUS W €IUHUIIBI (PU3NYECKHX BEIMYMH, HaXOIUTh
bopMyIIbl, CBA3BIBAIONIUE JTaHHYIO (DU3MYECKYIO0 BEJIMYUHY C JIPYTUMU
BEITMYMHAMU, CTPOHUTHh TpaUKA M3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKHUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Ted, (UIWYECKUE SBICHUS M TPOIECCHI,
WCIIOJB3Ysl OCHOBHBIE IIOJIOKEHHUSI MOJEKYIAPHO-KMHETUYECKOW TEOPHUH
CTPOEHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3UIMHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsijia, 3akoH OMa /i yyacTKa 1eMd, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU 3TOM AAaBaTh CJIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BHIPAXKEHHUE;
OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPaKTHKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOrMUecKux
IaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUI,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOJIB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBarONINE (PU3MUYECKHE BETUYMHBI: HA OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3allMCBhIBATh KPATKOE YCIJIOBUE, BBISABIATH HENOCTATOK
JMAHHBIX [IJIST  pEIIeHHs] 3a]adyd, BbIOUpATh 3aKOHBI H  (OPMYIIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOAUTh pPACUETHl M CpPAaBHHUBATh
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEHIUTh TMPU TOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMNHCAHHME HWCCIIEIOBaHUs, BbLICIATH
IIPOBEPSAEMOE  MPEIIOIOKEHUE, OLECHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

NPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SIBICHUN WU
(bu3MYeCcKUX CBOMCTB TeN (KaUJUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0bEéMa, TemMrepaTypbl, CKOPOCTH TMPOIIecca OCTHIBAHUS U
HarpeBaHusi MPU M3IYUYCHUM OT LBETAa H3Iy4arolieil (MOrIonarolei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIIEPATYPBI KUIKOCTH H
IJIOIAAA €€ TMOBEPXHOCTH, DJJIEKTpHU3alusl Tel W B3aUMOJEHCTBUE
DIEKTPUYECKUX 3apsS0B, B3aMMOJEUCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJiM3alllsl MAarHUTHBIX TMOJIEM TIIOCTOSHHBIX MArHUTOB, JIEUCTBUS
MAarHATHOTO MOJII Ha IPOBOAHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHUTA,



CBOMCTBA DBJIEKTPOJBUraTeNIl IOCTOSHHOIO TOKa): (OpMYJIMpPOBATh
IPOBEpPSAEMbIEC MPEAOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIAXKHOCTU
BO3/lyXa, CHJIbl TOKA, HANPSIKEHHUS C MCHOJb30BAHMEM aHAJIOTOBBIX
npuOOpOB M JAaTUYUKOB (PU3NYECKUX BEJIIMYMH, CPABHUBATH PE3YJIbTAThI
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

IPOBOANUTDH MCCIIEA0BAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYHMHBI OT
IpPYroi C  UCIOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOMAAH IOMNEPEYHOro
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA,
UAYIIEro 4Yepe3 MPOBOAHUK, OT HAIPsSDKEHUS Ha  IPOBOJHMKE,
UCCJIEIOBAHUE TIOCIEJOBATENbHOTO W  MApaUIeIbHOTO  COEAUHEHUM
IPOBOJHUKOB): IIJJAHUPOBATh HCCIEJOBAaHUE, COOUpATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUsS], CIEAYyd NPENIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yJIbTaThl HOJYUYEHHOM 3aBUCUMOCTH B BUJIE TaOIUL U TpaUKOB, JIe1aTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJIEHUE MPOBOJHMKA, padoTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOUpATh
HKCIIEPUMEHTAJIBHY YCTaHOBKY, CJIEIysl MPEIJIOKEHHON MHCTPYKLHH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUiia TEXHUKU 0€30M1aCHOCTH MU paboTe ¢ 1adopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHLUIBI  JIEWCTBHS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HAa UX ONUCAHUA (B TOM YHCIIE: CHCTEMA
OTOIUIEHUSI JOMOB, TUTPOMET, MapoBasi TypOUHa, aMIIEPMETP, BOJILTMETD,
CUETUMK DJIEKTPUUECKOW DHEPrUH, AIIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (mpumMepsl), AIEKTPUYECKHUE
MPEIOXPAHUTENH, FIEKTPOMATHUT, AIEKTPOJIBUTaTEIh MOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOMCTBAaX (DU3MUECKHUX SIBICHUN U HEOOXOJIHMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIC
npUOOPHI IO CXEMAM M CXEMaTUYHBIM PUCYHKAM (3KUJIKOCTHBIN TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUTPOMETpP, JBUraTelb BHYTPEHHErO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKUX IEenel ¢
NOCJIEOBATEIBHBIM U NApAJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, Pa3jinyas
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIENEN;



OPUBOAUTH  NpUMEPHl  (HAXOAUTh  MH(POPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3UUECKUX 3HAHUNA B TMOBCETHEBHOM
XKU3HU 1 obecrieueHus: 6€30MacHOCTH MPHU OOpaIlleHUH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 3[J0POBbS U COOJIIOJIEHUSI HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPelE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WMHTepHeTe, Ha OCHOBE HMEIOUIMXCS 3HAHUM M IyTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIACIATH MHPOPMAITUIO, KOTOpask SBISETCS
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAay4HO-TIOMYJISAPHYIO
JUTEPATYPY PU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu MHTepHer, Bnaaerb NpuUEMaMHM KOHCIIEKTUPOBAHMS — TEKCTa,
npeoOpa3oBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCHBMEHHBIE U KpPAaTKHE YCTHBIE COOOLIEHUS,
o0o6mass uHOpMALMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO
CoJIep KaHusl, B TOM YU CJe MyOJUYHO MPEACTABIATh PE3YIbTaThl IPOEKTHON
WJIM UCCIIEA0BATENIBCKON NEATENBHOCTH, IIPU ’TOM I'PaMOTHO HCIIOJIb30BATh
U3YYEHHBbI NOHATUHHBIN anmapat Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAaHUN (PUINYECKUX
IPOLIECCOB paclpeenaTh OOS3aHHOCTH B TPyHIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33/1a4aMH, CJIEAWTH 32 BBIIOJHEHUEM ILIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATb COOCTBEHHBIH BKJIaJ B
NEeATEIbHOCTb TPYNIbl, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xonIty oOyueHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCU€Ta, MaTepHhajibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOrO ABWKEHUS, Nedopmanus
(ympyrasi, mjacTU4eckas), TpPEeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TAKECTH, a0COIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, THPPA3BYK U yIbTPa3BYK, 3JI€KTPOMAarHUTHbIE BOJIHBI, LITIKaj1a
ANIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JalIbHO30PKOCTb,
CHEKTPhl UCIYCKAHHUS M MOTJIOMIeHUs, anbda, 0eTa- U raMmma-u3iayyeHus,
W30TOIIBL, IAEPHAS] SJHEPIETHKA;

pasznuyarh SIBJI€HUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JIBUKEHHE, PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE [BIKEHUE, CBOOOJHOE
naJicHue TeJl, PABHOMEPHOE ABM)KEHUE IO OKPYKHOCTHU, B3aUMO/IEUCTBHE



T€J, PEaKTUBHOE JBM)XEHHE, KOyieOaTeIbHOEe ABMXKEHUE (3aTyXarouue u
BBIHYKJCHHBIEC KOJICOaHUsI), pE30HAHC, BOJTHOBOE JBUKEHHE, OTPAXKEHUE
3ByKa, MOPSIMOJIMHEHHOE paclpOCTPaHEHUE, OTPAKCHHE U MPEJIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CHEKTp M CJOXXKEHHE CIEKTpaJbHBIX I[BETOB, JHCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa
W3JIyYEHUS ) MO OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBIICHUA B
OKpyXaromeM Mupe (B TOM 4YuCie (PU3NYECKHE SIBICHUS B TPHUPOJE:
MPUJIUBBI U OTJIUBBI, ABMKEHHE TIaHET CONHEYHOM CUCTEMBI, PEAKTUBHOE
JBH)KCHUE JKUBBIX OpPraHMW3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH,
3eMJICTpSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 53XO, IIBeTa Tel,
ONTUYECKUE SIBJICHUS B TPHUPOJE, OUOJOTUYECKOE JACHCTBHE BUIUMOTO,
yIbTPaUOIECTOBOTO U PEHTICHOBCKOTO M3My4YEHUH, €CTECTBEHHBIM
PaIOAKTUBHBIN (OH, KOCMUYECKHE Iy4d, PaJMOAKTHUBHOE H3Iy4YeHUE
MPUPOJIHBIX MHUHEpAJIOB, JEUCTBUE pPAAUOAKTHUBHBIX HW3IYYEHUM Ha
OpraHu3M YeJIOBEKa), MPH STOM IMEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUBHMUECKUX
SIBIICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA TE M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
dbuszndeckue BENIUYUHBI (CpPEIHSsI M MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBWKEHHHM, YCKOPEHHE, IMEpPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CHJIa TpPEHHS, CHUJIa YNPYrOCTH, CUJA TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJICHUs, BEC TeJla, HUMIIYJbC TeJla, HUMIIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, MOTCHIIMAIbHAS DSHEPIHs Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIIM, MOTEHIMAIbHAS SHEPrUsl CHKATOU
NPYKUHBI, KHHETHYECKast YHEPT U, TTOJTHASI MEXaHUYECKasi SHEPTUs, TEPUOJT
M 4acToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, I[IOKa3aTellb MPEJIOMJICHUsI Cpeibl), MPU OMHCAHUU
MPaBUJIBHO TPAKTOBaTh (DM3UYECKUN CMBICI HCIOJIb3YEMbIX BEIIUYUH,
0003HaueHUs W €NUHUIIBI (PU3MUECKUX BEIWYUH, HAXOAHUTH (POPMYIIHI,
CBSI3bIBAIOIIUE JTAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTMMHU BEJIUYUHAMH,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Yysd 3aKOH COXPAHEHUsI PHEPruM, 3aKOH BCEMHPHOTO TITOTEHWS,
NPUHLWN CYNEPHO3ULIUKA CHUJ, HPUHLMUII OTHOCHUTENbHOCTH ['anwuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHbI OTPAKECHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



OpU SAEPHBIX PEAKLUSAX, NPU 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BbIPAKEHHUE;

OOBACHATh (PU3NYECKHE NPOLECCHl M CBOMICTBA Tel, B TOM 4YHUCIIE U B
KOHTEKCTE CHUTYyalMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHYECKHUX
[IaroB ¢ Omnopol Ha 2—3 H3y4YEHHBIX CBOWMCTBA (PU3NYECKUX SIBICHUU,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacyE€THbIE 3aJa41 (OUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKUE BEIIUYUHBL: HA
OCHOBE aHaJIM3a YCIIOBHS 33]1a4M 3alHChIBATh KPATKOE YCIOBHE, BBISIBISThH
HEJOCTAIONINE WM U30BITOYHBIE TAHHBIE, BBIOMPAaTh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE [JJIsl pEIICHUs, MPOBOAUTH pacu€Tbhl U OLCHUBATh
PEATUCTUYHOCTD TOIYYEHHOTO 3HAYEHUS! (PU3NYECKON BETMUMHBI,
pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3MYECKUX METOJOB, MCHOJb3Yys ONMUCAHUE HCCIEIOBAHUSA, BBIJCISAThH
IPOBEPSAEMOE  MPEANOJIOKEHUE, OLICHUBAaTh MPABMWIBHOCTh MOPSAKA
IIPOBEICHHSI  UCCJENOBAHMS, JEJaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIBITOB;

IPOBOJUTH OMBITBI 1O HAOMIOACHUIO (DU3MYECKUX SIBICHUN WU
(bu3MUecKuX CBOMCTB Tea (M3ydyeHHe BTOpPOro 3akoHa HprloToHa, 3akoHa
COXPAaHEHHUsl HHEPruM, 3aBUCUMOCTb MEpHOAa KOJEOAHUN MPYNKUHHOTO
MasTHHKA OT MaccChl Ipy3a U JKECTKOCTH IPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, IPSIMOIMHENHOE paclpoCTpaHEHHUE CBETa,
pazyiokeHre Oeroro CBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa’KE€HHUS B
IJIOCKOM 3€pKajie M CBOMCTB HM300pa)k€HUsl MpeaMera B coOuparomein
JUH3€e, HAOIIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3ITyYEHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY H3 M30BITOYHOrO Habopa
000pyAOBaHUs, ONUCHIBATH X0 ONBITA U €0 PE3YNIbTATHI, (POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeAesiss
CpellHee 3HAaYeHUEe Uu3MepseMoil BeIMYMHbl ((DOKYCHOE pacCTOSIHHE
coOuparoiei JMH3bI), OOOCHOBBIBATH BBIOOp cCrHoco0a U3MEpPEHUS
(M3MepUTENHHOTO MPUOOpa);

NPOBOJUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (DU3MUECKUMX BEJIUYHH C
MCITOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHHU TpU
pPaBHOYCKOPEHHOM JIBIDKEHHMM 0€3 HadalbHOM CKOpPOCTH, Nepuoaa
KOJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaXeHHsl CBETa OT yIjla MaJCHUs W YIJIa IPEJIOMJIEHHUS OT yIJia



najieHus1): IUIAHUPOBATh HCCIEJOBAHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBUCHMOCTH
bU3MYeCKUX BEIUYMH B BHUAC TAONUIl M TPaPUKOB, JeJaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJNTH KOCBEHHBIE H3MEpEHUsi (U3MUYECKUX BEIUYUH (CpemHss
CKOpPOCTh U YCKOPEHHE Tejla MPHU PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHHE
CBOOOJHOTO MaJCHMsI, >KECTKOCTb MPYKUHBI, KOIPOUIHUEHT TpEeHUs
CKOJIBKEHHS, MEXaHuueckas padoTa M MOIIHOCTh, YacTOTa M TIEPHUOJ
KOJIeOaHHM MaTeMaTH4eCKOro M MPY>KMHHOTO MAsITHUKOB, ONTHYECKas
CHa COOWparoIie JWH3BI, pPaTuOAKTUBHBIA (HOH): TUIAHUPOBATH
U3MEpEHHs, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBITMOJHSITH
U3MEpEHUS, CIeAysl MPEAJIO)KEHHOM MHCTPYKLMH, BBIYMCIATH 3HAYCHHUE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIyYEHHBIE PE3YybTAThl C YYETOM 3a/IaHHOM
MOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUiia TEXHUKN 0€30I1aCHOCTH P paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE IIPU3HAKUW M3YUYEHHBIX (U3WYECKUX MOJENeH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUYEHHBI HCTOUYHUK
CBETa, JIy4, TOHKasl JIMH3a, [IJIJaHeTapHasi MOJEJb aTOMa, HYKJIOHHAasl MOJIENb
aTOMHOTO sI7Ipa;

XapaKTepu30BaTh MPUHIUMBI JCUCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHUCIE:
CHHUIOMETP, NATYUKH TMOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, Mepuckor, ¢oroanmnapar, ONTHUYECKHUE CBETOBOJBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUA O
CBOMCTBaX (PU3MYECKHX SIBJIEHUH MW HEOOXOauMble  (PU3HYECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTHIECKUX MPOIIECCOB MPU
pelieHnr  y4eOHO-TIPaKTUYECKUX  3a]ad, ONTHYCCKHUE CXEeMBbl s
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie M cOOMparolIei JIUH3E;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  MHGOPMALKMIO O  [pPUMEpax)
NPAKTUYECKOTO HCIOJB30BaHUs (PU3UUECKHX 3HAHUNA B TMOBCETHEBHOM
XKU3HU 111 oOecrieueHus: 0€30MacHOCTH MPU OOpaIleHUuH C MprudopamMu u
TEXHUUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHUS 3JI0OPOBBS U COOJTIOICHUST HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaloIEeH cpejie;

OCYIIECTBJIATh TOUCK WHGOpManuu (U3UIECKOTO COACPKAHUS B
HuTepHere, caMoCTOATEIBHO (YOPMYIHUPYSI TOMCKOBBIN 3apoC, HAXOIUTh



NYTU ONPEIENECHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(OpMAIMM Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEIIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUi HAay4YHO-TIOMYJIAPHYIO
JAUTEpaTypy PU3NUECKOTO COIEPKAHUS, CIIPABOYHBIE MAaTEPUATIbl, PECYPCHI
cetu VHTepHer, BnaxgeTp NpUEMAMM  KOHCIIEKTUPOBAaHHS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
MHPOpMallMU U3 HECKOJBKHX HCTOYHUKOB (PU3UUYECKOIO COAECpIKAHUS,
nyOIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHON MM MCCIEA0BATEIbCKOM
NEATENIBHOCTH, TIPU  OTOM TPAaMOTHO  MCIOJIB30BATh  W3yYCHHBIN
NOHATUUHBIA anmapar HM3y4yaeMmoro pasjaena (U3MKA U COMPOBOKIATH
BBICTYIUICHHE TIpe3eHTaluel ¢ y4é€ToM OCOOEHHOCTEW ayaUTOpPHUH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3aesioB H TeM diieKTPOHHBbIE (HU(pPOBHIE)
Kourposbnbie | IIpakTuyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTejbHbIEe pecypchl
padoTsbI padoThbI
Pa3nen 1. ®usnka u eé poJib B NO3HAHUU OKPY:KAKIIEr0 MUPa
11 ®dusuka - HayKa 0 IpUpoe 2 https://m.edsoo.ru/ZJ2UI13BMX
12 duznyecKkue BeTUINHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METO/] TO3HAHUS 2 https://m.edso0.ru/ZOL7QLIIS
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHbIE CBeIEHNSI 0 CTPOCHUH BellleCTBA
21 Crpoenue BeliecTBa 1 https://m.edso0.ru/2SJ151M41
2.2 JIBIKEHIE 1 B3AHMO/ICHCTBHE HacTHIL 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIIECTBA
2.3 ArperatHble COCTOSIHUSI BEIECTBA 2 1 https://m.edso0.ru/ONOV1XY1K
Hroro no pazneny 5
Pa3nen 3. /[BU:KeHUEe U B3aUMO/IeliCTBHE TeJ
3.1 MexaHu4ueckoe IBUKEHNE https://m.edsoo.ru/SFPMEBWOK
3.2 Wueprus, macca, INIOTHOCTh 4 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bunp! cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro mo pazneny 21
Pasznen 4. /laBieHne TBEPABIX TeJl, :KUAKOCTEN U ra30B
4.1 Hanerne. Ilepenatia napneHis TBEPALIMH 3 https://m.eds00.ru/X0DW367P2

TCJIaMH, )XUAKOCTIAMHU U ra3aMu



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBlIeHHE )KUIAKOCTH

https://m.edsoo.ru/2MVXZ0KL4

4.3 AtmocdepHoe naBieHue

https://m.edsoo.ru/T7134SXNO

Jle¥cTBUeE )KHUIKOCTH U T'a3a Ha

4.4 . 7 3 https://m.edsoo.ru/NFE60Y8NK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazneny 21
Pa3znen 5. PaGora u MOIIHOCTB. DHeprusi
51 PabGora 1 MoIHOCTE https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MEXaHU3MBI https://m.edso0.ru/504NQXKX9
5.3 MexaHnudeckast SHEpTrUs https://m.edso0.ru/G30454EMT
Utoro no pazneny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I1O 68 12

[TPOI'PAMME
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8 KJIACC

HaumeHoBaHue pa3aesioB U TeM

KoanuecTBo 4acoB

DJeKTPOHHBbIE (HU(pPOBHIE)

Ne ni/mn Konrpoabnbie | IIpakruyeckue
NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE pecypChl
padoThI padoThI
Pasznea 1. TenjioBbIe ABJICHUA
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbIe POIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Wroro mo pazneny 28
Pa3zjnen 2. DaekTpuyecKkue 1 MAarHUTHBIE SIBJIEHHS
6] .3
2.1 fleKTpurecKue gapﬂvﬂbl APAACHIBIC 7 1 https://m.eds00.ru/R4QORCTQ4
TeNna U UX B3aUMOJIEHCTBHE
2.2 ITocTOSHHBIN IIEKTPUYECKHUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MaruuTtHebI€e SIBIIEHUSA 6 15 https://m.edsoo.ru/BULAFRBRA
2.4 DNIeKTpOMarHuTHask MHAYKLIUS 4 https://m.edso0.ru/7QODSEL15
Wroro mo pazneny 37
PeszepBHOe Bpemst 3 1
OBIIEE KOJIMYECTBO YACOBIIO
1 68 5 145

[TPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KosmnuecTBo 4yacos
HaumeHoBaHue pa3aesioB  TeM JeKkTpoHHbIE (IU(PPOBHIE)
Ne ni/mn Kontpoibnble | IlpakTnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE PecypChl
padoThI padoThI
Pasznea 1. Mexannueckue siBJICHUSA
M 0
11 CXATITICCIOT ABHICHIC H CHOCODEL €0 10 1 1 https://m.edsoo.ru/CEOGHRGTL
OIMCAHUS
1.2 BsaumoperictBue Ten 20 1 3 https://m.edsoo.ru/UC1IRQAF4C
13 3aKOHBI COXpaHCHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Utoro no pazneny 40
Pa3nen 2. Mexanudeckue Kojae0aHUsI M BOJIHBI
21 Mexanunueckue KonebaHus https://m.edso0.ru/S5VIGSAI3
2.2 MexaHn4yeckne BOJIHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Hroro no pazneny 15
Pa3nen 3. D1eKTPOMATHUTHOE 1M0JI€ U YJIEKTPOMATHUTHBIE BOJIHBI
C)
31 JICKTPOMATHITTHOE TIOAE H 6 1 2 https://m.eds00.ru/DTISBBEYO
AIIEKTPOMArHUTHBIC BOJTHBI
Hroro mo pasnery 6
Pa3nen 4. CBeToBbI€ IBJIEHUSI
4.1 3aKOHBI pacCIPOCTPAaHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI ¥ ONITHYECKHE PUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenune 6emoro ceera B CEKTP 1 https://m.edso0.ru/2Z5AHODTO
Wroro no pazneny 15
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https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
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https://m.edsoo.ru/2Z5AH0DTO

Pasznen 5. KBantoBble ABJIeHUA

I/ICHyCKaHI/Ie W IIOIJIOICHUEC CBETA

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CrpoeHne aTOMHOTO sIpa 6 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHble peakuu 7 https://m.edsoo.ru/TMMVY9VSF
Uroro no pazneny 17
Paznen 6. [ToBTOpUTE/ILHO-0000 A0 IIMIT MOYJ/Ib
6.1 HosToperne u 06obmenne conepianns 9 2 https://m.edsoo.ru/JKQXVJSBE
Kypca ¢pusnku 3a 7-9 xmacc
Wroro mo pazneny 9
BIIEE KOJIMYECTBO YACOB IT
ObII] o CTBO YACOBIIO 102 97

[TPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KouTtpoJbHbie
padoTbI

IMpakTnueckue
padoThbI

Jlara
H3yYeHUst

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

®du3nka — Hayka o NpUpoie.
SBnenus npupobl. Puzndyeckue
SIBJICHUS

https://m.edsoo.ru/35YPBIW5K

MexaHn4deckue, TEILUIOBEIE,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3ByKOBBIC SIBJICHUS

https://m.edsoo.ru/I116U53L6H

duznyeckue BETMYUHBI K HX
n3MepeHne

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccienopanue
"N3mepenue TemnepaTypsl Ipu
MIOMOIIY >KUJJKOCTHOTO
TEPMOMETpa U AaTYuKa
TemnepaTypb!"”

https://m.edsoo.ru/\VQGCNS8IMP

Kak ¢usuka u gpyrue
€CTECTBEHHBIC HAYKH U3Y4aroT
npuponay. EctecTBeHHOHay4YHBII
MeToA no3Hanus. Onucanue
(bu3MYECKUX SIBICHUN C
IIOMOILIBIO MOJIEIIEH

https://m.edsoo.ru/3LPP2HPX2

VYpok-uccnenosanue "[IpoBepka
TUIIOTE3Bbl: AaJbHOCTb MOJIETA
HIapHKa, MyLEHHOTO

https://m.edsoo.ru/QYLZITEMU
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TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM O0JIbIIe BhICOTA MycKa"

Crtpoenue BemiecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEIeCTBA

https://m.edsoo.ru/F5PU40LYR

JIBH>KEHWE 4acTULl BEILIECTBA

https://m.edsoo.ru/HQ31SN1F3

Ypoxk-uccnenoBanue «OUbITHI 110
HAOJIIOIEHUIO TEIUIOBOT'O
pacIIMpEHHS Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

Arper ATHBIC COCTOSAHUA
B€OICCTBa

https://m.edsoo.ru/STRDWACXM

11

B3anMocBsi3b Mex Iy
CBOWICTBaMH BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U UX
aTOMHOMOJIEKYJIIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI

https://m.edsoo.ru/AWM1DBI148

12

KonTponbnas pabora

13

Mexanunyeckoe IBUKEHUE.
PaBHOMEpHOE U HEpaBHOMEpPHOE
JIBUKCHHE

https://m.edsoo.ru/3W6CCIHB1

14

CxopocTtb. EnuHuUIBI CKOpOCTH

https://m.edso0.ru/29GPTJAKL

15

Pacuer mytu n Bpemenu
JIBYDKCHUS

https://m.edsoo.ru/PVHMNWAUA

16

WNuepius. 3akoH HHEPIUY.
BsauMoeiicTBuE Ten Kak
MPUYHMHA U3MEHEHHS CKOPOCTH
JIBIDKCHUS TeJl

https://m.edsoo.ru/KX55101BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

17

IImotHOCTE BemecTBa. Pacyer
Macchl 1 00bEMA TeJA 10 €ro
IUIOTHOCTH

https://m.edso0.ru/0S71X3DPS

18

JlaGopaTopHas pabota
«OmnpeneneHue IoTHOCTH
TBEPAOTO TENA»

https://m.edsoo.ru/OH22PX7CX

19

Perienue 3amad 1o reme
"TImotHOCTH BemecTna"

https://m.edsoo0.ru/50DYVYG49

20

Cuna xak XxapakTepuCTHKa
B3aumoiecTBus Tea. Cuia
ynpyroctd. 3akon ['yka

https://m.edsoo.ru/NV56FY1G2

21

Jlaboparopnas pabota
«M3y4eHne 3aBUCUMOCTH
pacTspkeHus (nepopMaium)
MPYXUHBI OT MIPUIIOKEHHOMN
CHJIBD

https://m.edsoo.ru/PXXW6DHXE

22

SIBnenune tarorennsa. Cuia
TSOKECTH

https://m.edsoo.ru/lOCWJIXFNQE

23

CBs13b MEX]y CUIION TSKECTH U
Maccoii Tena. Bec Tena. Pemienune
3agad o reMe "Cuna tsoxecta"”

https://m.edsoo.ru/8PZHPV1YJ

24

Cwta TspKECTH Ha JPYTrUX
mianeTax. Ouzndeckue
XapaKTEPUCTUKH TUTAHET

https://m.edsoo.ru/IM2DOKY LI

25

N3mepenne cuit. JlnHaMmomeTp

https://m.edsoo.ru/IT1ZGKCKH

26

Bec tenma. HeBecomocTth

https://m.edsoo.ru/UA01SQ8SRE

27

Cnosxenue 1ByX cui,
HaIlpaBJICHHBIX 110 OJHOMI

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsiMoii. PaBHoelicTByroIas
CHJI

28

Permrenue 3agad mo reme
"PaBHonelicTByromas cun"

https://m.edsoo.ru/MKPXDZNX5

29

TpeHue CKOIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHHKE

https://m.edsoo.ru/TALIEOSMMH

30

Jlaboparopnas pabora
«M3yueHne 3aBUCHUMOCTH CHJIBI
TPEHUS CKOJILKCHHSI OT CHITBI
JaBIICHUS U XapaKTepa
CONPUKACAIOLIHXCSI
IMOBEPXHOCTEW

https://m.edsoo.ru/TAQP4B30A

31

Pemenue 3aga4 Ha onpeneneHre
PaBHOJECUCTBYIOIIEH CUIIBI

https://m.edso0.ru/5YY23XXSD

32

Pemenue 3aga4d mo remam: «Bec
tena», «['paduyeckoe
n3o0paxkeHue cumy, «CHIIb,
«PaBHOZIEHUCTBYIOLIAS CUIDY

https://m.edso0.ru/TO9V639RZF

33

KonTponbnas pabota no remam:
«MexaHn4ecKoe IBIKEHUE,
«Macca, mI0THOCTB», «Bec
tenay, «['paduyeckoe
n300paxeHue cui», «CUITbD)

https://m.edsoo.ru/P4AROSWE4D

34

JNasnenue. CriocoObl
YMEHBIIICHUS U YBEITHUCHUS
JaBJICHUSA

https://m.edsoo.ru/25TVM1FDL

35

JlaBneHwue rasa. 3aBUCUMOCTh

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JaBJICHM ra3a oT 00bEMa,
TEMIIEPATyPhI

36

[Tepenava maBneHus: TBEPIBIMU
TEeJaMU, JKUJIKOCTSIMH U Ta3aMH.
3axoH ITackansg

https://m.edso0.ru/CG5P08NWO

37

JlaBiieHHE B KUJKOCTH U Iase,
BBI3BAHHOE JICICTBUEM CHUJIbI
TSDKECTH

https://m.edsoo.ru/K7T1219UC

38

Pemrenue 3amad mo teme
«/laBieHue B )KUIKOCTHU U rase.
3axoHd [Tackaxsy»

https://m.edsoo.ru/UHHC5RB6W

39

CooOutaromuecs cocy/ipl

https://m.edsoo.ru/7THDBMDHR?2

40

I'mppasinueckwmii mpecc.
Manomertpsl. [IopmHeBoit
JKUIKOCTHBIM HAacoc

https://m.edso0.ru/67X2LF396

41

KonponbHas paborta

https://m.edso0.ru/5G846G718

42

Atmocdepa 3emiu. [Ipuanrnbl
CYILIECTBOBAHMS BO3yIIHON
000510uKH 3eMiH. 3aBUCUMOCTh
aTMOC(EepHOro JAaBICHUS OT
BBICOTHI HAA YPOBHEM MOPA

https://m.edsoo.ru/DRQ6ZPW1M

43

Bec Bo3znyxa. Atmocdeproe
JlaBIICHHE

https://m.edsoo.ru/PYRNEDISY

44

N3mepenue atmochepHOro
nasnenust. OneiT Toppuyernum

https://m.edso0.ru/2183T1PD4

45

3aBUCUMOCTB aTMOC(HEPHOTO
JaBJICHHUA OT BBICOTHI HaJJ
YPOBHEM MOPSI

https://m.edsoo.ru/YWJFWMZIJ



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ

46

bapomerp-anepowu.
ATMOc]epHOoe 1aBlieHuE Ha
Pa3IMYHbIX BBICOTAX

https://m.edsoo.ru/WBNXTP7GR

47

Permrenue 3agad mo reme
"ATtmocdepHoe naBienue"

https://m.edsoo.ru/YWVWL5TA1L

48

JlelicTBue )KUIKOCTH U ra3a Ha
IIOTPY>KEHHOE B HUX TEIO.
ApxumenoBa cuna

https://m.edso0.ru/SMG9FR466

49

Jlaboparopnas pabora
«OrpeienieHue BEITATKUBAKOIIICH
CWJIBL, ACMCTBYIOLIEH Ha TeJlO,
MOTPYKEHHOE B KHUJIKOCTB)

https://m.edsoo.ru/7U40IDLK2

50

Jlaboparopuas paboTa 1o Teme
«HccnenoBanne 3aBUCUMOCTH
Beca TeJla B BoJe 0T 00béMa
MOrPY>KEHHOM B )KUIKOCTh YaCTH
Tena»

https://m.edsoo.ru/OUOBGKKSW

o1

TlnaBanue ten

https://m.edsoo.ru/UMAE9Q10Y

52

JlaGopatopHnas pabora
"KoHcTpynpoBanue apeomerpa
WM KOHCTPYUPOBAHUE JIOAKHU U
omnpezeiIeHuE €€
rpy301n01bEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

53

Pemenue 3aga4d mo treMaM:
«IInaBanue cynos.
BosnyxorutaBanuey, «JlaBienue
TBEPABIX TEJI, KUIAKOCTEH U
ra3oBy

https://m.edsoo.ru/R7VHLAG0Q



https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q

54

Mexanuueckasi pabota

https://m.edsoo.ru/1YIR6J7L5

55

Mornocts. EquHuiist
MOILTHOCTH

https://m.edsoo.ru/4AUUXIHR1X

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM pH
noabeMe 10 JiecTHuie"

https://m.edsoo.ru/GDB065558

57

IIpocThie MexaHU3MBbI. Pbruar.
PaBHOBecHE cui Ha ppiuare

https://m.edso0.ru/8YRUOUGS?2

58

KonTponbHas pabora no reme
«/laBieHue TBEpABIX TET,
KHUJIKOCTEH U Ta30By» /
Bcepoccuiickas mpoBepodHast
pabora

https://m.edsoo.ru/DWLOWQXQZ

59

Prryaru B TexHuke, ObITY U
npupoe. JlJabopatopHas pabora
«HccnenoBanue ycinoBuit
paBHOBECHSI phIUara»

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agay no teme
«Y CcloBUS PAaBHOBECHS phlUara

https://m.edsoo.ru/6 AXDHFS8N

61

Koaddumment monesnoro
JeWCTBUS MEXaHU3MA.
JlaGopatopnas pabota
«M3mepenue KIIJ[ HakiioHHOM
TUIOCKOCTI

0.5

https://m.edsoo.ru/4AAYEYZDMW

62

Pemenwue 3anay mo teme
"Pabota, momuocTs, KITI"

https://m.edsoo.ru/\VF5XBOQLVS

63

Mexanuyeckas SHEpIusl.
Kunernyeckas u NOTCHIMAIbHAS

https://m.edsoo0.ru/SHOE7HOYK



https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK

SHeprus

64

3aKOH COXpaHEHUS
MEXaHUYECKON SHEPTUH

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEpUMEHT 1O TEME
"DKcIepUMEHTAIbHOE
ONPEACIICHUE U3MEHECHUS
KHHETHYECKOIN 1 MOTEHITHATbHON
SHEPIruU MPpHU CKaThIBAHUM Teja
10 HAKJIOHHOM III0CKOCTH"

https://m.edsoo.ru/sSM7E7YTZC

66

KonrtponsHas padora 1mo teme
«PaboTa 1 MOIITHOCTh. DHEPTUs»

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHblii ypok. Paborta ¢
TEKCTAMH II0 TEME
"Mexannyeckoe aBmxenue"

https://m.edsoo.ru/MJJPGGSA3

68

PesepBHblIil ypok. Pabora ¢
TekcTamMu 1o TeMe "PaboTa.
MomHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KonTtposabubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOMN
TEOPUU U UX ONBITHBIE
MIOATBEPKICHUS

https://m.edsoo.ru/10BIEJSGQ

Macca u pazmep aToMOB U
MOJIEKYJI

https://m.edsoo.ru/OMIN4E3EH

Moaenu TBEPAOTO, KUIKOTO U
ra3000pa3HOro COCTOSTHUH
BEIIIECTBA

https://m.edsoo.ru/HVW3WMRAS

BxonHast koHTposibHAs paboTa

OO®bsicHEeHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
COCTOSTHUH BEIIECTBA HA OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KUHETHYECKON TeOpun

https://m.edsoo.ru/DJYTZQHS83

Kpucrannmaeckue u amopdHbie
Tena

https://m.edso0.ru/8G73PVM40

CMaunBaHuE U KalMJUIIPHOCTb.
IToBepXHOCTHOE HATSKEHUE

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

TennoBoe pacmupeHue u
CIKaTHe

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBs3b
TEMIIEPATypPbI CO CKOPOCTHIO

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

TCIIJIOBOI'O ABMXKCHUS YaCTUIL

10

Buytpennss sneprus. CriocoOsr
U3MCHEHHsSI BHYTPEHHEH SHEPTUU

https://m.edsoo.ru/BBVCI9MH6

11

Buae! remionepenaun

https://m.edsoo.ru/WF4J3070P

12

Y pox-KoH(epeHIHs
"[IpakTHUECKOE UCTIOIB30BAHUE
TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepuajoB B LIEJIX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

13

KoangecTBO TEIIOTHI. VY nennHas
TCIIIIOEMKOCTD

https://m.edso0.ru/88291DDIZ

14

YpaBHEHHUE TEIUIOBOTO OanaHca.
TerooOMeH 1 TerioBoe
paBHOBecHe

https://m.edsoo.ru/P52QUVQJE

15

JlaGoparopHas paboTa
"UccnenoBaHue sSBICHUS
TerI000MeHa MPU CMEIIUBAHUU
XOJIOTHOM U Topsiueit BOAbI"

https://m.edsoo.ru/FR2N6N5GV

16

Pacuer konndecTBa TEIIOTHI,
HEO0OXOMMOTO ISl HarPEBAHUS
TeJa ¥ BBIICISIEMOTO UM TTPH
OXJIAXKICHUU

https://m.edsoo.ru/JSMRA1APW

17

JlabopaTtopHnast pabota
"OnpeneneHue yaenbHOR
TEIJIOEMKOCTH BeliecTna"

https://m.edsoo.ru/401T1ZJAH

18

OHeprus ToruBa. Y AeiabHas
TEIJIOTa CTOPAHUS

https://m.edsoo.ru/683AIXYWS8

19

[LnaBnenue u oTBEpAEBaHUE

https://m.edsoo.ru/JHESA1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

KpUCTATNIMYCCKUX TCJIL.
yI[CJ'IBHafI TCIJIOTA ITJIaBJICHU S

20

JlaGopaTtopHnas pabota
"Onpeznenenue yaenabHOMU
TEIUIOTHI IJIaBJICHU Jibj1a"

https://m.edsoo0.ru/LCOXVHGHD

21

[TapooOpazoBanue u
KoHAeHcauus. Mcriapenue

https://m.edso0.ru/CQG4DOKML

22

Kunenwue. Y nenpHas Temiora
napooOpa3oBaHus U
KOHJICHCAIlMU. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

23

Brnaxxnocts Bo3myXa.
JlaGopaTtopHnast pabota
"Ornpesenenre OTHOCUTETbHOM
BJIQXKHOCTH BO3yXxa"

https://m.edsoo.ru/7KP37W0J1

24

Pemienune 3amau Ha OIIPCACIICHUC
BJIAJKHOCTH BO3ayXa

https://m.edsoo.ru/N4XJEXGAL

25

[TpuHuunbr pabOTH TETIIIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTpEHHETO
CropaHus

https://m.edsoo.ru/6BKWSWY G6

26

KIIJI TenioBoro aBUrateris.
TenoBble ABUTATEIIHN U 3aIIATA
OKpYXKarolle cpebl

https://m.edsoo.ru/UJASDRDOH

27

3aKOH COXpaHEHMs U
IIPEBPALLCHNS YHEPTUU B
TEIJIOBBIX ITpoLIECcCcax

https://m.edsoo.ru/B1KX6RPQ9



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9

28

[ToaroroBka K KOHTPOJIbHOM
pabore no teme "TermnoBbie
sBineHus. U3MeHnenne
arperaTHbIX COCTOSHUMI
BerecTna"

https://m.edsoo.ru/9AQ53CC7C

29

KoHntpoinbnas pabora 1o teme
"TeruoBbIE SIBICHUS.
N3meHeHune arperaTHbix
COCTOSIHUM BenecTna"

https://m.edso0.ru/0X03133KU

30

Onexrpu3zanus Ten. /[Ba poaa
ANEKTPUUECKUX 3aPSI0B

https://m.edsoo.ru/9E85KDQMD

31

Ypok-uccienoBaHue
"DnekTpU3anus TeJl UHIyKIHUen
U TIPY COTIPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67J

32

B3anmoneiicTBre 3apsKEHHBIX
ten. 3akoH Kyrnona

https://m.edsoo.ru/LIJCQZZS9

33

DNEKTPUYECKOE TOJIE.
HampsxkeHHOCTB
ANEeKTpUIecKoro nmosts. [ lpuammn
CYNEPIIO3UINH IIEKTPUUECKHUX
oJIen

https://m.edsoo.ru/N79CZGZ1J

34

Hocurenn snexrpuaecknx
3apsAI0B. DIIEMEHTAPHBIN 3apsI.
Crpoenue aToma

https://m.edsoo.ru/AFOIKADMV

35

[IpoBOIHUKY U AMDIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUUECKOr0 3apsa

https://m.edsoo.ru/U8JR991PB

36

Pemenue 3agau Ha npuMeHeHUE

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

CBOMCTB OJICKTPHUYCCKUX 3apsaa0B

37

DJIEKTPUUYECKUH TOK, YCIOBUS
ero cymuiectBoBanus. Mcrounuku
AJIEKTPUYECKOTO TOKA

https://m.edso0.ru/ISIMP3J3M

38

JIeHCTBUS AIEKTPUYECKOT0 TOKA

https://m.edsoo.ru/Q8WUTCKVT

39

VYpoxk-uccienosanue "Jlelictue
3JICKTPUYECKOTO TTOJISI Ha
MIPOBOJHUKHU U TUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

40

DIIEKTPUUECKHUI TOK B METaJUIAX,
JKUJIKOCTSX U ra3ax

https://m.edsoo.ru/E4COO0QYPF

41

DneKTpuyecKas 1erb 1 e
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

42

Cuna Toka. JlabopaTopHas
pabora "U3mepenue u
peryJanupoBaHue CUITbI TOKA"

0.5

https://m.edsoo.ru/QLHH7UNJI

43

DNeKTpUUeCcKOe HallpsHKEHUE.
Bonbr™merp. JIabopaTopHast
pabora "U3mepenue u
PETYJINPOBAHUE HANIPSKEHUS "

0.5

https://m.edsoo.ru/X7P0JOFGH

44

ComnpoTuBi€eHNE MPOBOIHHKA.
VY 1enpHO€e CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ESUO5PC4G

45

JlaGopartopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO
COINPOTHUBIICHUS TPOBOJHUKA OT
€ro JUIMHBI, TUIoHIaIn
HONIEPEYHOT 0 CEYEHUS U
Matepuana"

https://m.edsoo.ru/4JDA8GZNX



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX

46

3aBUCHUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma jist
y4acTKa Ienu

https://m.edsoo.ru/VEZPE7Q8Q

47

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UYILETO Yepe3
pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHKSHHs Ha
pesucrope"

https://m.edsoo.ru/X5THINSRM

48

ITocnenoBarenbHOE U
napaujiCJIbHOC COCAUHCHUSA
IMPOBOAHUKOB

https://m.edsoo.ru/HJ990Q3493

49

JlaGopaTtopHnas pabota
"IIpoBepka mpaBuiIa CIOKEHUS
HaIPsOKEHUN IPU
MIOCJIEIOBATEIIEHOM COETMHEHUH
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

50

JlaGoparopHas paboTa
"IIpoBepka nmpaBuia st CUITbI
TOKa MPH MapajlIeIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

51

Pemenue 3anau Ha mpuMeHeHHE
3akoHa Oma i pa3IuyHOTO
COCOANHCHUS HpOBO)IHI/IKOB

https://m.edsoo.ru/19ZEFKZZ4

52

PabGora 1 momHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/40A1XYN3H

53

JlaGopaTtopHnas pabota
"Omnpenenenue pabOThI U

https://m.edsoo.ru/VR92V8IJHA



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

MOIIIHOCTH 3JIEKTPUYECKOTO
TOKa"

54

DNeKTpUYecKHe e 1
HOTPEOUTEIH IIEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/1L3KZ2XLM

55

ITocTosTHHBIC MArHUTHI, X
B3aHMO/IENCTBUE

https://m.edsoo.ru/KL1ZHIKQF

56

VYpok-uccnenosanue "M3yuenue
OJIEH ITIOCTOSHHBIX MAarHUTOB"

https://m.edso0.ru/1GL7RJQOR

57

MaruutHoe nosie. MarautHoe
oJIe 3eMJIU U €r0 3HaUYEHUE I
JKA3HU Ha 3eMiie

https://m.edsoo0.ru/R3XXJCRVK

58

IToaroroBka K KOHTPOJIBHOMU
paboTe mo Teme
"DnexkTpudeckue 3apsabl.
3apsoKeHHBIC TeNa U UX
B3aumMoencTBus. IlocTosHHBIN
AIIEKTPUYECKUH TOK"

https://m.edsoo.ru/RTA1IB1C5

59

KonTponbhas pabora o Teme
"DnexkTpuueckue 3apsabl.
3apsKEHHBIE TeNa U UX
B3auMoaencTBus. [1ocTosTHHBIN
AIIEKTpUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edso0.ru/ZISSW4zZ7W

60

PesepBHbIii ypok. Pabota ¢
TekcTamu 1o TeMe "TlocTosTHHBII
ANIeKTpUYeCcKHii ToK" /

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

Bcepocculickas npoBepouHas
pabota

61

OmnbIT OpcTeaa. MaruutHoe
0JIE JEKTPUUYECKOTO TOKA
MarsuTHoO€ 10JIe KaTYIIIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

62

[IpuMeHeHne >IeKTPOMarHiuTOB
B TexHuke. JlabopaTopHas
pabota "H3ydyeHnue neiicTBus
MarHUTHOTO ITOJISl HA IPOBOTHHUK
¢ TokoMm"

0.5

https://m.edsoo.ru/KG8XDIUWD

63

DNEeKTPOABUTATEIb TIOCTOSHHOTO
Toka. Mcrons3oBanue
AIEKTPOJBHUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHncnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
u3ydeHue padoThl
AJIeKTpoABUTATENA"

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

64

Omneitel @apanes. 3akoH
AIIEKTPOMAarHUTHOW MHTyKIMH.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

65

Onekrporeneparop. CriocoOsl
MOJIyYEHUS DIIEKTPUUECKOH
SHEPIuH. DIIEKTPOCTAHIINN Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEpPIrun

https://m.edsoo.ru/LM1C70D7A

66

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

"DJIeKTpUUECKUE U MAarHUTHBIE
AByieHus"

KonTponbhas pabota no teme

67 "DJIeKTpUUECKUE U MAarHUTHBIE 1 https://m.edsoo.ru/APBXXTADS
SIBIICHUS"
PesepBHblit ypok. Pabora ¢
68 TekcTaMmu 1o TeMe "TeroBele 1 https://m.edso0.ru/4B8GKYQ1X
SIBJICHUS"
BIIEE KOJIMYECTBO YACOB IT
OBII] OJI CTBOYACOBIIO 68 145

[TIPOT'PAMME



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

KonTtposabubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3yYeHHUH

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

MexaHnueckoe IBUKEHHUE.
MarepuanbHas TO4YKa

https://m.edsoo.ru/UP3188\VVCD

CucremMa orcyera.
OTHOCUTEIBLHOCTH
MEXAHUUYECKOTO IBUKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPAMOTIMHENHOE
JIBIDKEHHE

https://m.edsoo.ru/E65RWOZKO0

HepaBHOMepHOE PAMOIIMHEHHOE
newkenue. CpenHss u
MI'HOBEHHAsl CKOPOCTh

https://m.edso0.ru/L043PYTGB

IIpsamonuneitHoe
PaBHOYCKOPEHHOE IBUKECHHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CKopocCThb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO IBUKCHHSI.
I'paduk ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopartopHas paboTa
"OnpeneneHne yCKOPEHHs Tena
IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOU
IJIOCKOCTH"

https://m.edsoo.ru/IKKINJFO8

CBoboauoe nanenue tea. OnbITh
TIanmunes

https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE BMKEHUE 110
okpyxHocTu. [lepuon u yactora

9 N https://m.edsoo.ru/PVRBIDTTH
oOpaiueHus. JInneiHas u yrionas
CKOPOCTH

10 Henrpoctpemrenbiioe https://m.edsoo.ru/OSLFGWFZY
YCKOpEHHE

11 KonTponbnas pabora
I1 i H .B

12 CPELIHL 3AKOH LIPIOTOMHA. BEKTOp https://m.edsoo.ru/TADTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

13 . https://m.edso0.ru/5SA28NGVEV
PaBHOelicTBYIOIIAA CUa
T i H .

14 PETHI SAKOH HIbIOTOHA https://m.edsoo.ru/XPFYG64RM
Cyneprio3unus cui
P

15 CHICHHC 38713 Ha MPHMCEHEHHC https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

16 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P

17 CINCHHE 3375 110 TeMe «(-uIa https://m.edsoo.ru/HML1AMN12
YIIPYTOCTH
JlaGoparopHas pabora

18 «Ormpepenenune KeCcTKOCTH https://m.edsoo.ru/T4PAJAFV1
TPY>KHUHBI

19 Cuna tpenus https://m.edsoo.ru/BAWPRA8I7
P

20 eimerie 3aza o eme «Cia htps://m.edsoo.ru/PIDH2DCIT
TPEHUSI»
JlaGopartopHas paboTa

21 "Omnpenenenue KodppUIreHTa https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbKeHus"

22 Pemenue 3amau mo teme "3aKOHEI https://m.edsoo.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

Herorona. Cuna ynpyroctu. Cuina
TpeHus"

23

Cuia TSHKeCTH U 3aKOH
BCEMHUPHOT'O TATOTCHHUS.
Yckopenue cBOOOHOTO MaICHHS

https://m.edsoo.ru/MEETXGF6Q

24

Ypoxk-koudepenuus " Buxenne
TEJI BOKPYT TPaBUTALIMOHHOTO
nentpa (CosiHeUHasi cucTeMa).
[Nanaktukn"

https://m.edsoo.ru/BLGGQ9259

25

Pemenue 3aga4d o reme "Cuita
TSOKECTH U 3aKOH BCEMHUPHOIO
TATOTEHUS"

https://m.edsoo.ru/V02GV8YAT

26

[IepBas kocMuyecKast CKOPOCTb.
HesecoMocTs U nieperpysku

https://m.edso0.ru/563XRG6ED

27

PaBHOBecue mMaTepuaibHOI
TOYKH. AOGCOIIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpeIIEHHON OChIO BpallleHHUSI.
MowmenT cuinsl. LlenTp Tspkectu

https://m.edsoo.ru/AONEMB459

28

PaBHOBecue maTeprabHOW
TOYKH. AOGCOIIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpEIIEHHON OCBIO BpAlLlCHMUS.
MowmeHnT cuisl. LlenTp TsxecTn

https://m.edsoo.ru/GAMQWA4SLS

29

Pemenue 3agad mo reme
"MowmenT cunsl. LlenTp TsxecTn"

https://m.edso0.ru/0QJSN205C

30

IToaroroBka Kk KOHTPOJIBHOMN
pabote o Teme "MexaHuuecKkoe

https://m.edso0.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

nBxenue. Bzanmonelicteue tea"

31

KonTposabhnas pabota no reme
"MexaHn4YecKoe IBUKEHUE.
Bsaumonaetictsue ten"

https://m.edso0.ru/J1BOUJ2YG

32

Nmnynsc Tena. IMITynbC CUIBL.
3aKOH COXpaHEHMsI UMITYJIbCA.

Yupyroe u Heynpyroe
B3aUMO/ICIICTBUE

https://m.edsoo.ru/7P15BWQD2

33

Pemenue 3anau no reme "3akoH
COXpaHEHHUs UMIyibca'

https://m.edsoo.ru/LQO6EHSF9

34

Ypok-kordepenuus "PeakTuBHOE
JIBUSKEHUE B PUPOJIC U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

35

Mexanuueckas pabora u
MOIIHOCTb

https://m.edsoo.ru/FCOHVOY XP

36

PaGota cumbl TSKECTH, CHITBI
YOPYTOCTH U CHIIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

37

JlaGopaTtopHast pabota
«Onpenenenue pabOTHI CUITBI
TPEHUs IIPU PABHOMEPHOM
JABUXXCHUU TEJIa I10
TOPU30HTAJIbHON MIOBEPXHOCTH

https://m.edsoo.ru/609HFE1P8

38

CBs13b 3HEpTUu U paboTHI.
[ToTenunanpHas 3HEprus

https://m.edsoo.ru/ZIFB7L5EF

39

Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTHUH

https://m.edsoo.ru/\WKXL7NXVR

40

3aKOH COXpaHEHUs YHEPTUH B
MEXaHHUKe

https://m.edsoo.ru/FMM2S69EB

41

JlaGopaTtopHast pabota

https://m.edso00.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

«M3yueHue 3aKoHa COXpaHEHUS
SHEPrum»

42

KomnebarenbHoe ABHKEHUE U €0
XapaKTePUCTUKU

https://m.edsoo.ru/SEQ3BHBZ3

43

3aryxaromue KoieoaHusl.
BoinyxneHHble KoaeOaHusl.
Pe3onanc

https://m.edsoo.ru/13ZKD2M12

44

MaremMaTruecKkuil U pyKMHHBINA
MasiTHUKH

https://m.edsoo.ru/0O71PZDM11

45

Ypok-uccienoBanue
«3aBUCUMOCTb IIEpUOJIA
KOJIEOaHUH OT KECTKOCTH
IIPY’KAHBI U MAacChl Ipy3a»

https://m.edsoo.ru/BACA6R4KS

46

HpeBpameHHe OHCPIUuu Ipnu
MEXaHHYECKUX KOJICOaHUIX

https://m.edsoo.ru/RPN7BU655

47

JlaGopaTtopHast pabota
«Omnpenenenre 4aCTOTH U
nepuo/ia KoyieOaHui Mpy>KMHHOTO
MadATHHUKA»

https://m.edsoo.ru/FV1Y2NUGC

48

JlabopaTtopHnas pabota
«ITpoBepka HE3aBUCUMOCTH
nepuo/ia KoaebaHuii rpysa,
INOABCIICHHOI'O K HUTHU, OT MaCChI

Tpy3a»

https://m.edsoo.ru/6YGEHWSDT

49

Mexanndeckne BoHBL. CBOICTBA
MEXaHWYECKNX BOJIH.
[IponosibHBIE U TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/QHBQ3US XV



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV

50

Ypok-koHpepeHIms
"MexaHu4ecKre BOJIHBI B
TBEpAOM Tene. CelicMuueckue
BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

51

3Byk. PacnipocTpanenue u
OTpPa’KEHUE 3BYKa

https://m.edsoo.ru/NTZLRXDB5

52

Ypok-uccienoBanue
"Habito1eHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

https://m.edsoo.ru/5SRPRGGZV8

53

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

54

Ypok-koH(pepeHus "YIibTpa3ByK
¥ HHPA3BYK B IPUPOJEC U
TeXHUKE"

https://m.edsoo.ru/AU3Z0S07U

55

ITonroroBka Kk KOHTPOJIBHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHnueckue
KoaeOaHus U BOIHBI"

https://m.edsoo.ru/7YAJAV57M

56

KonTpomabnas pabota no reme
"3aKOHbBI COXpaHEHUS.
Mexanuueckue KoyueGaHus u
BOJIHBI"

https://m.edsoo.ru/Z\VD7Z44VH

57

SJICKTpOMaFHI/ITHOC ITOJIC.
SJ'ICI(TpOMaF HUTHBIC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

58

CBoiicTBa SJICKTPOMArHuTHBIX
BOJIH

59

Ypok-koudepenuus "Hlkana
JIEKTPOMArHUTHBIX BOJIH.

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

HUcnonb3oBanue
3JICKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CcB3U"

60

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH
C TIOMOIIIBIO MOOMIIBHOTO
tenedona”

https://m.edsoo.ru/SHN7BSEB4

61

Pemenue 3a7a4u Ha OIIpCACIICHUC
HaCTOTHhI U JJIMHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

https://m.edso0.ru/WIGCO6QSN

62

DJeKTpOMarHuTHas MpUpoia
cBera. CKOpOCTH CBETA.
BouiHOBBIE CBOIICTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

63

KonTponbnas pabora

64

HcTounuku ceera.
IIpsmonuneitHoe
pacnpoCTpaHEHHE CBETA.
3armenus ConHua u JIyHsl

https://m.edsoo.ru/NLIADWAXN

65

3aKOH OTpaKeHMsI CBETa. 3epKaja.
Pemenue 3aay Ha npuMeHEHUE
3aKOHA OTPaXXKECHUs CBETa

https://m.edsoo.ru/QONUKCDOB

66

HpeJIOMHeHI/IC cBeTa. 3aKoH
MMPECIOMJIICHUA CBETA

https://m.edsoo.ru/NF1PZFEV3

67

[TonHOE BHYTpEHHEE OTpakeHUe
ceera. Mcnonp3oBaHue OJIHOIO
BHYTPEHHETO OTPaKEHUS B
ONTHYECKUX CBETOBOJAX

https://m.edsoo.ru/FZ7HV6E2W

68

JlabopaTtopHast pabota

https://m.edso0.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

"NccneqoBanue 3aBUCUMOCTH
yTJia IPeJIOMJIEHUSI CBETOBOTO
Jy4a OT yrJja MaJIeHus Ha TpaHule
"Bo3myx-crexino""

69

Ypok-koHpepeHIms
"cnonn30BaHKeE ITOJTHOTO
BHYTPEHHETO OTPaKEeHUS:
CBETOBO/IBI, OITUKOBOJIOKOHHAS
CBs3B"

https://m.edso0.ru/0L9F63ZRU

70

JInn3el. OnTHyeckas cuiia JIMH3EI

https://m.edsoo.ru/ZVV702L97F

71

[Moctpoenne n300paxeHnii B
JIMH3aX

https://m.edsoo.ru/MWU2YHLIN

72

JlaGopaTtopHnast pabota
"Onpenenenne GOKyCHOTO
PACCTOSAHUA U ONTHYECKON CHIILI
cobuparoie TMH3bI"

https://m.edso0.ru/3XTVNZNJJ

73

VYpok-koH(pepeHus
"OnTuuyeckue JNH30BbIE
npu6ops!"

https://m.edsoo.ru/KKVVRKOP3D

74

I'na3 xak onTudeckas cucrema.
3penue

https://m.edsoo.ru/KP1ACI9PW

75

VYpoxk-konpepennus "JledekTs
3penus. Kak coxpanuts 3penue"

https://m.edsoo.ru/ZKWLQ3CHI

76

Paznoxxenue 6enoro cBera B
criektp. OnbiTel HeroTOHA.
CrioxeHue CueKkTpaabHbIX
uBeToB. Jlucnepcus ceera

https://m.edsoo.ru/ZPREN4D5V

77

JlaGopaTtophnast pabota "OnbIThI

https://m.edsoo.ru/E518L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

0 Pa3JIOKEHUIO OENoro cBeTa B
CIIEKTP U BOCIIPUSITHIO LIBETA
MIPEAMETOB TP UX HAOIIOACHUN
4yepe3 I[BETOBbIC (PrIbTphI"

VYpoxk-npaktukym "BoiHOBBIE

78 CBOMCTBA CBETA: IUCIICPCHSI, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHIusa u audpakmms’"”

79 KoHTposbHas padota
(0] P

80 meIThL Pesepdopya u https://m.edso00.ru/P922QVFIV
IJIaHETapHAas MOJIEIIb aTOMa
IT Bopa. M

81 OCTYIATHl bopa. WOACIL aToMa https://m.eds00.ru/OBJPHE0G2
bopa
Hcenyckanue u NorionieHue cBera

82 atromoM. KBantel. JInneiuaroie https://m.edsoo.ru/MILRTHPCO
CHEKTPHI
VYpoxk-npaktukym "HaOnronenue

83 " https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITyCKAHWUS

84 PagnoakTnBHOCTE 1 €€ BHIIBI https://m.edso00.ru/22H32JWLM

85 CTpOCHHE ATOMHOO AApPa. https://m.eds00.r/IRVFSKOFK
Hyxnonnas moens
P .

86 AMOAKTHBHPIC HPCBPAtiCHHA https://m.edsoo.ru/RA796TPSP
H3oToms!
P :

87 " CUICHHE 3a/aT T TeMe " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE IpEBpaIieHUS

88 [lepuoa nomypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHbepeHIus

89 "PannoakTUBHBIC H3TYYCHUS B https://m.eds00.ru/X1J4002C4

MpUpOJE, MEAUIIMHE, TEXHUKE"



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4

90

SlnepHble peakunu. 3aKOHbI
COXpaHEHHUs 3aps0BOTO U
MacCOBOI'0 YHCET

https://m.edsoo.ru/YOQ2XMKO0

91

DHeprus CBs3U aTOMHBIX SIJIEP.
CBs13b Macchl U SHEPTUU

https://m.edsoo.ru/NSTEUFIO3

92

Pemenne 3amad mo Teme
" nepuble peakuun”

https://m.edso0.ru/OD4KHLQAT

93

PeaKIII/II/I CHUHTE3a U NCIICHUA
saep. CTOYHUKH SHEPTHH
CoiHna u 3BE37

https://m.edsoo.ru/RMBFOBND7

94

Ypok-koHpepenmus "SAnepaas
sHeprertuka. [leiicTBus
PaJlMOAaKTUBHBIX U3Ty4EeHUH Ha
JKUBBIE OPraHU3MBI"

https://m.edsoo.ru/QTNWFW900

95

ITonroroBka Kk KOHTPOJIBHOM
paboTe mo Teme
"DNEeKTPOMarHuTHOE MOJIE.
DNeKTpOMarHUTHBIE BOJTHBI.
KBanToBsIe siBacHUS"

https://m.edsoo.ru/TBOXBI9TUOQ

96

KonTponbhas pabora o teme
"DNEeKTPOMarHuTHOE TMOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBslie siBiaeHus"

https://m.edsoo.ru/5SUTJAFD6U

97

[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHble paboThI IO KypCy
"B3zanMonaencTeue Tea"

https://m.edsoo.ru/2GFCLJOJJ

98

[ToBTOpenue, 06001IIECHHE.
Penienue pacueTHbIX U

https://m.edsoo.ru/MMJINLZOSQ



https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

Ka4eCTBEHHEBIX 3a/1a4 10 TEME
"TerutoBble npouecch”

99

[ToBTOpEeHME, 000OIICHHE.
Pewenne pacyeTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"KII/] TeruioBsIX npurarencii”

https://m.edsoo.ru/H7THKU30G3

100

[ToBTOpenue, obodIeHNE.
Penienune pacueTHbIX U
Ka4eCTBEHHBIX 337124 110 TeMe
"KII/ snekTpoycTaHoBOK"

https://m.edsoo.ru/XP2ZHRNAY4

101

[ToBTOpenue, obobIeHNE.
JlaboparopHbie pabOTHI IO KypCy
"CseToBbI€ sABIIECHUSA"

https://m.edsoo.ru/FK30FNRHX

102

[ToBTOpenue, o600menue. Pabora
¢ TEeKCTaMH 1O TeMe "3aKOHBI
COXpaHEHHUs B MeXaHHKe"

https://m.edso00.ru/91XS3CXDT

OBIIEE KOJIMYECTBO HACOB 10
I[TPOTPAMME

102
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https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT




IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJbBTATHI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOU ITIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kon
MPoBePSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11

HCIIOJIb30BAaTh NU3YUYCHHBIC ITOHATHUS

1.2

pas3imuaTth ABJICHHUA IIO OIIMCAHHUIO HMX XaPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JAHHOC (1)I/ISI/I‘ICCKO€ SABJICHUC

13

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (HU3MUYECKUX SIBICHUHA B
OKpPY)KAIOIllEM MHpE, B TOM 4HCIe (U3NYECKUE SBJICHUS B MPHUPOJAE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33aJauy B y4eOHYIO, BBIIEIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3NICCKUX SIBICHUI

14

ONUCHIBATh H3YyYEHHBIE CBOWCTBA Tel U (DU3MUYECKUE SIBJICHUS,
UCHONb3ysd (U3NYECKHE BEIMYMHBI, IPU ONUCAHUM IPABUIBHO
TpakTOBaTh (U3UYECKUH CMBICI HCIOJIb3YEMbIX BEIMYMH, HX
0003HAYCHMS M €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (OPMYIIBI,
CBS3BIBAIOLME JAHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTHMMH
BEIMYMHAMHU, CTPOMTh  TIpaUKH  M3YyYEHHBIX  3aBHCHUMOCTEN

(hbUBUYECKUX BEIMYNH

15

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIPpU O3TOM JdaBaTb CJIIOBECHYIO
q)OpMYJII/IpOBKy 3aKOHa H  3alIucChiBaTb €ro  MAaTCMaTH4CCKOC

BBIPAKEHUE

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECCHl U CBOWCTBA TeN, B TOM
4yhcllie MU B KOHTEKCTE CHUTyallUd HPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbBIABIATh TNPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
o0bsicHeHUe U3 1 — 2 JIOTHYECKUX 1IaroB ¢ onopoi Ha 1 — 2 U3y4eHHbIX
CBOMCTBa (PU3NYECKUX SBICHUM, PU3NUECKUX 3aKOHA WIIN

3aKOHOMEPHOCTH

1.7

pemats pacuy€THble 3amaun B 1 — 2 neicTBUsI, UCTIONB3YS 3aKOHBI U




(bopMyIibl, CBS3bIBAIONINE (GU3NUYECKHUE BETUUMHBI: HA OCHOBE aHAIN3a
YCIOBUSL 3aJaud  3alUCBIBATh KPAaTKOE YCIOBHUE, IOJICTaBIIATh
¢busnveckre BeTUYUHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIpPaBOYHbBIE JJaHHBIC, HEOOXOAUMBIE AJIS PEIICHUs 33/1a4, OLIEHUBATh

PEAUTUCTUIHOCTD MOTYYCHHON (PU3NICCKON BEIIMIMHBI

18

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh IPH IMOMOIIU
(U3MYECKUX METOAOB, B OMNHCAHUM HCCIIECIOBAaHUS  BBIICISTDH
MPOBEPAEMOE MPEIIIOI0KEHUE (rumotesy), pasiMyarb U
UHTEPIPETUPOBATh MOJNYyYEHHBIH pe3ylbTaT, HAaXOIUTh OIIUOKU B

XO0J¢€ OIIbITa, A€JaTb BbIBOJBLI 11O €TI0 pE3yjibTaTaM

19

MPOBOJUTH ONBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUM WU
(¢u3MUecKUx  CBOMCTB  Tell:  (QOPMYIUPOBATH  IMPOBEPSEMBIC
MPEANoNoKeHHus, coOupaTb  yCTAaHOBKY U3  NPEAJIOKEHHOTO

000pyI0BaHUs, 3aITUCHIBATH XOJI OIBITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIONHATH MPSMbIE U3MEPEHUSI C KCIOJIb30BAHUEM aHAJIOTOBBIX U
M (poBBIX MPUOOPOB, 3aMHUCHIBATh MOKa3aHUS MPHUOOPOB C YyUETOM

3aJIaHHOM a0COIIOTHON MOIPETHOCTH U3MEPEHU

111

MIPOBOJIUTH MCCIIEIOBAaHNE 3aBUCUMOCTH OJTHON (PU3NYECKOM BETMUMHBI
OT JIPYrol ¢ HMCIOJIb30BAaHUEM IMPSIMBIX MU3MEpPEHUMH, y4aCTBOBATh B
IUTAHUPOBAaHUM Y4E€OHOIrO HCCIEeIOBaHMs, COOMpPaTh YCTAaHOBKY U
BBITIOJIHATH U3MEPEHUS, CIIEys MPEITI0KEHHOMY I1aHy, (PUKCUpPOBATh
pe3yabTaThl MOJyYeHHON 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE
MIPEIOKEHHBIX TaOIUI ¥ TpaUKOB, JeNIaTh BHIBOJbI

10 pe3yJibTaTaM UCCIIEJOBAHUS

1.12

MIPOBOJAUTH KOCBEHHBbIE M3MEPEHUS (PUINYECKUX BEIUYUH, CIEIYs
MPEJI0KEHHOW MHCTPYKUUU: TIPU BBIMOJIHEHUH U3MEPEHHUI codupaTh
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYKCIATH 3HAYEHHE HMCKOMOM

BCJIMYUHBI

1.13

CO6J'IIOII8.TB npaBujia TCXHHUKU 0e30IacHOCTH Ipn pa60Te C

1ab0paToOpHBIM 000pyIOBaHHEM

1.14

YKa3bIBaTh PUHIUIIBI IEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOWCTB C TNOMOIIBIO HX ONHCAHUS, MCHOIb3Ys
3HAHUSI O CBOMCTBax (UBMYECKUX SIBICHUH H

HeoOxoMMBbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTL TPHUMEPHl (HAXOAUTh HWH(OpPMAIUIO O TpUMepax)
MPAKTUYECKOTO UCIIOIh30BaHUs (DU3MYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HU JIJIs 0OecTiedeHrs 0€30MacHOCTH Py 00paIleHuu ¢ prudopamMu
Y TEXHUYECKUMH YCTPONCTBAMH, COXPAHCHHS 3I0POBbS U

COOJIIO/ICHHSI HOPM SKOJIOTHYECKOT'O ITOBEJICHUS B OKPYIKAIOLICH cpezie

1.16

OCYILIECTBIATH OTOOP MCTOYHUKOB MHGpopManuu B ceTd VHTepHET B
COOTBETCTBUM C 33JlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM M NYTEM CpPAaBHEHUS Pa3IMYHBIX HCTOYHHMKOB
BBIICTISITE MH(POPMAIMIO, KOTOpas SBJISETCS MPOTUBOPEUYMBON WM

MOXET OBITh HEIOCTOBEPHOM

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3alaHAN
HAYYHONIONYJISIPHYIO ~ JIUTepaTypy  (PHU3MUECKOro  COIepKaHHs,
CIIpaBOYHBIE MaTepuUallbl, pecypcsl cetu MIHTEpHET, BIaaeTh NpuéMaMu
KOHCITIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPpOpMaAUU

u3 O,Z[HOI71 3HAKOBOM CUCTEMBI B APYyTryro

1.18

cO03/1aBaTh COOCTBEHHBIE KpAaTKHE MUChMEHHBIE U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 HCTOYHHUKOB MH(OpMALIUU GUZUYECKOTO COJIEPKaAHUS,
B TOM 4HClIe NMyOJMYHO JeJaTh KpaTKHE COOOIIEHUS O pe3yibTaTax
MPOEKTOB HIJIM Y4EeOHBIX HCCIEAOBaHWUN, MPH HOTOM TPaAMOTHO
HCMOJIb30BAaTh M3YYEHHBIM MOHSATUHHBINA ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYINICHUC Hpe3eHTaI.[HeI>i

1.19

IIPU BBINIOJHEHUH Y4E€OHBIX NMPOEKTOB M MCCIEAOBAHUN pacIpelesTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a]jauaMH,
CIEIUTHh 32 BBIIOJIHEHHEM IUIAHA JIEWCTBHM, aJEKBATHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JIeATENBHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHUE

OKPYKAFOIITIX

8 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

11

HUCIIOJIb30BaTh IMOHATUSA

1.2

pas3iiniaTth SABJICHUA MO OMNHUCAHWUIO UX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (GU3NYECKOE SBICHUE

13

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (U3MUYECKUX SBICHHHA B
OKpY’KaloIleM MHpE, B TOM 4YHuCie (PU3UYECKUE SBICHHUS B MPHPOJIE,
[IPH 3TOM MEPEBOIUTH MPAKTHUYECKYIO 337auy B y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBICHHUMA

14

ONMCHIBaTh H3YyYEHHBIE CBOWCTBA Tl M (PU3MUECKUE SBJICHUS,
UCHONb3ysd (U3UYECKHE BEIMYMHBI, IPU ONUCAHUM IPABUIBHO
TPakTOBaThb  (PU3MYECKHII  CMBICT  HCHOJB3YEMBIX  BEJIWYHH,
0003HAYECHMS M €AMHUILIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (OPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO  (DU3MUYECKYI0 BEIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOMTHh  TIpaUKM  U3YyYEHHBIX  3aBUCHUMOCTEHN

(1)I/I3I/I‘IGCKI/IX BCIIMYNH

15

XapaKTepu30BaTh CBOICTBa Tell, (PU3MYECKHUE SIBICHUS U TPOIECCHI,
WCIOJIb3Ysl H3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO
GopMyIIMPOBKY 3aKOHAa ¥ 3allMCBIBaTh €r0  MaTeMaTH4ecKoe

BbIPAKCHHEC

1.6

OOBSICHATH (PM3NYECKHE MPOIECCHl M CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISTH IPUUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JOTMYECKHMX HIaroB ¢ momouibio 1 — 2 n3yueHHBIX CBOMCTBa

(I)I/I3I/ILIGCKI/IX HBJ'IeHHfI, (bI/I3I/I‘leCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemare pacy€THbIE 3a4auu B 2 — 3 NEHCTBUS, UCIOJIB3YS 3aKOHBI U
(bopMyIIbl, CBS3bIBaONINE (PU3NUECKHE BETMUMHBI: HA OCHOBE aHaIN3a
YCJIOBHUS 3a/1a4M 3alIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HENOCTATOK
JAHHBIX I peLIeHHus 3aJaud, BBIOMpATh 3aKOHBI U  (OPMYIIHI,
HeoOXouMBble ISl €€ pelIeHMs], TPOBOJUTh PACUETHl U CPaBHHUBATH
MOJy4YeHHOE 3HaueHHe (U3UYECKOM BEIMYMHBI C HU3BECTHBIMHU

JaHHbIMH

18

pacrio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PpCHIUTH IPpU IMOMOIIN
(1)I/I3I/I‘ICCKI/IX MCTOHOB, UCITIOJILE3Ys OITMCAHUC UCCIICIOBAHUS, BBIACIIATH
MMPOBEPACMOC TMPEATIOJIOKECHNUEC, OLUCHHUBATL IMPABUJIBHOCTL IIOPSAAKA

MMPOBCACHUA UCCIICIOBAHUS, NCIATh BLIBOABI

1.9

IIPOBOAUTE OIIBITBI I10 Ha6J'IIO}IeHI/IIO (1)PI31/I‘-IGCKI/IX SIBJICHUU WINA
(¢u3nuecknx  CBOMCTB  Tel:  (OPMYyJIHMpPOBATh  IPOBEPSiEMbIC

NPEANONIOKEHUS,,  cOOMpaTh  YCTAHOBKY M3  NPEIUIOKEHHOTO




000py/I0BaHus, OMUCKHIBATH XO/I OMbITa U (OPMYIUPOBATH BBIBObI

1.10

BBIIIOJIHATL IPSAMBIE U3MEPEHHUs C MCIOJb30BAHUEM aHAJIOIOBBIX
npuOOPOB U TATYMKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3YIIbTATHI

M3MEPECHUH ¢ y9€TOM 3aJaHHOM a0COTIOTHOM MOTPEITHOCTH

111

MPOBOANTH UCCIIEOBAHUE 3aBUCMOCTH OJJHOM (PU3MYECKOM BETHYMHBI
OT Jpyrod ¢ HCHOJb30BAaHHEM IMPSIMBIX HM3MEPEHH: IIAHUPOBATH
UCCIIeIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIEAYS
IPEAJIOKEHHOMY IUIaHy, (DUKCHUpPOBATH peE3yNbTaThl MOJTYYEHHOM
3aBHCUMOCTH B BUJE TaONUIl U TpaduKoB,

ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCIICAOBAHUA

112

IIpOBOAUTH KOCBCHHBIC HU3MCPCHUA (bI/ISI/I‘leCKI/IX BCIINYHH:
IUIAaHUPOBATb U3MCPCHUS, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(R1(S13% HpGI[JIO)KeHHOfI WHCTPYKIIMK, W BbIYUCIIATH 3HAYCHUC

BCIIMYMHBI

1.13

cOOMIOIaTh  MpaBWJIa TEXHWKH OE€30MaCHOCTHM Ipu  paboTe ¢

71a00paTOpPHBIM 000PYIO0BaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YUYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOKCTB € OIIOPOU HAa MX OIMCAHUS, UCTIOJIb3Ys 3HAHUS
0 cCBOicTBaX (U3HYECKHX SBJIEHUH U HEOOXOAUMBIE

(u3nyecKre 3aKOHOMEPHOCTU

1.15

pacnio3HaBaTh IMPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pH o cxXeMaM U CXCEMATUYHBIM PUCYHKaM, COCTABJIATH CXCEMbI
OJICKTPHUYCCKUX Iemeit ¢ MOCJICAOBATCIIbHBIM W MAapalJICJIbHBIM
COCOIMHCHUCM 9JICMCHTOB, pa3jindad YCJIOBHBIC 0003HaYCHHS

3JIEMEHTOB JJIEKTPUYECKUX LETIEN

1.16

MPUBOJUTh TpUMEpbl (HAXOAUTH HWHGOPMALUIO O TpUMEpax)
MPAKTUIECKOTO MCTONh30BaHMS (PU3MUECKUX 3HAHUN B MTOBCETHEBHOM
YKU3HHM TSl 0OecTieueHHs 0€30MMacCHOCTH TPH 0OpaIieHuu ¢ TprudopamMu
Y TeXHHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 3I0POBbsS U

COOJIOICHHSI HOPM PKOJIOTUYECKOTO MOBE/ICHUS B OKpY Kalollel cpene

1.17

OCYHICCTBIIATDH IOUCK I/IH(bOpMaLII/II/I (I)I/ISI/I‘-ICCKOF 0 COICpPIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBC HMCHOIIUXCsA 3HaHUM U HYTCM CpaBHCHHA
JOITIOJIHUTCIIBHBIX HWCTOYHUKOB BBIACIATH I/IH(i)OpMaHI/IIO, KOTOpas

SABIISICTCS IPOTUBOPEYMBOMN HITH MOKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh TNPH  BBIOJHEHWH  YYEOHBIX 3aJaHuil  Hay4yHO-




MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COepaHHs, CIPaBOUYHbIE
MaTtepuaibl, pecypchl ceTd MHTepHeT; BiaaeTh NpuEMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POpPMAIIUN U3 OJHOMH

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mmas uHGOpPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PHU3UIECKOTO
COICp)KaHUs, B TOM YHUCIC IYyOJMYHO MPEACTABIATh PE3yJbTAThI
MPOSKTHOM WJIM HCCJICIOBATEIbCKONH JCSITEIBHOCTH, TPH ITOM
IPaMOTHO KCITIOJIb30BaTh H3yYCHHBIH MOHATHHHBINA ammapar Kypca

(Gu3MKH, COMPOBOXKIATH BBICTYIIJICHHE TIPE3CHTAIINEH

1.20

MIPY BBITIOJIHEHUU YYCOHBIX MPOCKTOB W HMCCIEAOBAHUN (DU3HUSCKUX
MIPOLIECCOB pacCHpelleNsiTh 0053aHHOCTU B I'PyIIIE B COOTBETCTBUH C
MOCTaBJICHHBIMH 33/1a4aMH, CJIEIUTH 3 BBIIIOJIHEHUEM IJIaHA IEUCTBUI
Y KOPPEKTUPOBATH €r0, aJICKBAaTHO OICHUBATh COOCTBEHHBIN BKJIAJ B
JeSATEIbHOCTh IPYIIIBL, BBICTPanBaTh KOMMYHUKaTUBHOE
B3aUMOJICVCTBUE,  TPOSIBISAS  T'OTOBHOCTH

paspeniats KOHPIUKTHI

9 KJIACC

Kon
MPOBEPIEMOro
pe3yjabTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

11

HCII0JIb30BATh NU3YYCHHBIC ITOHATHUA

1.2

pasiiiaTth ABJICHUA MO ONMCAHWUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBCE OIIBITOB, ACMOHCTPUPYIOIINX JaHHOC (1)I/ISI/II-I€CKO€ SIBJICHUEC

13

pacrmo3HaBaTh MPOSBIECHUE W3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KalollleM MHUpe, B TOM 4Hclie (U3NYECKUE SBJICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337auy B y4eOHYIO, BBIIEIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUN

14

ONMCHIBATh HW3YyYEHHBIC CBOWCTBA TeNl U (DU3UYECKHE SIBIICHUS,
UCHOJNb3ysd (U3UYECKHE BEIMYUHBI, IMPU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKWI  CMBICT  HWCHOJB3YEeMBIX  BEJUYHH,
0003HAYCHHS U €IUHHILIBI (PU3UUECKUX BEIMYMH, HAXOIUTH (POPMYJIBI,

CBS3BIBAIOIME JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU




BEIMYMHAMH,  CTPOUTH  TIpadUKU  U3YYEHHBIX  3aBUCUMOCTEH

(U3HYECKUX BETUYUH

15

XapaKTCPU30BaTh CBOMCTBa TCI, (1)I/ISI/II-IGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YA HU3Y4YCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIIOBECHYIO
q)OpMYJII/IpOBKy 3aKOHa MW  3aluchiBaTb €ro MaTeMaTH4YCCKOC

BBbIpa)KEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECChl U CBOIMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CUTYyallMii MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0OBACHEHUE U3 2
— 3 JIOTMYECKHX MIaroB C MOMOIIbI0 2 — 3 H3YYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, CbI/I?»I/I‘leCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbIE 3aJaudl (ONMparoLIMecss Ha cucreMy u3 2 — 3
YpaBHEHMIi), HCHOJb3ys 3aKOHbl U  (OPMYI]bI, CBS3bIBAIOIINE
¢usnueckue BEJMYMHBI: HAa OCHOBE AaHalM3a YCIOBUS 33/1a4d
3allMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOLIME WU
M30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE
JUIsL pEUICHMs], MPOBOJUTH Pacy€Tbl M OLICHMBATh PEATMCTUYHOCTH

MIOJIyYE€HHOT0 3Ha4€HUs PU3NYECKON BETMUUHBI

18

pacrno3HaBaTh NpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh IpPH IOMOIIU
(GU3NYECKUX METO/I0B, UCIOJIb3Ys ONMUCAHUE HCCIIeI0OBAHNUS, BBIJIENIATh
MIPOBEPSIEMOE TMPEIIIOIOKEHNE, OLICHUBATh IPABUIBHOCTH IOpSIKA
IIPOBEACHUS MWCCIIEOBaHUsA, JElaTb BBbIBOABI, WHTEPIPETUPOBATH

PE3YyIIbTAThI Ha6J'IIOI[eHI/II71 " OIIBITOB

19

MIPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SBICHUH WU
(U3MYECKUX CBOMCTB TEJI: CAaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3
n30bITOYHOrO0 Habopa 00Opy/IOBaHMS, OMUCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJIUTh TIPH HEOOXOJMUMOCTH CEpPHIO TPSAMBIX H3MEPEHHH,
ompeneNsisi CpeaHee 3HAYCHHE HW3MEpsieMOM BeTW4HHBI ((POKyCHOE
paccrosiHue coOuparomeil JuH3bI), 000CHOBBIBATH BHIOOp criocoba

n3MepeHus (M3MEepUTENIBHOTO MpUdopa)

111

MPOBOJNTHh HCCIICOBAHHE 3aBHUCUMOCTEH (DM3MUECKUX BEITUYHH C
WCIIONb30BAHUEM MPSMBIX HU3MEPEHUM: TJIAaHUPOBATH UCCIEIOBAHUE,
CaMOCTOSITENIbHO COOUpPATh YCTAaHOBKY, (UKCHPOBATH PpPE3yJIbTaThl

HOHy‘IGHHOI\/'I 3aBUCHUMOCTH (I)I/I3I/I‘-IGCKI/IX BCJINYHMH B BHJC Ta6JII/II_II/I




rpaduKoB, JeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHUS

112

NPOBOJIUTH  KOCBEHHBIE  M3MEpPEHHUS  (U3NYECKUX  BEIUYUH:
TUTAHUPOBATHh U3MEPEHUS], COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U
BBIIIOJHATD W3MEPEHMS, CleAys IPEeNJIOKEHHOM HMHCTPYKIWH,
BBIYMCIIATh 3HAYEHUE BEIMYMHBI U AHAJIU3UPOBATh IIOJIyYECHHBIC

PE3yNbTaThI ¢ YYETOM 33JaHHOW OTPELTHOCTH U3MEpPEHHI

1.13

coOMIoIaTh ~ MpaBWJIa TEXHUKH OE€30MacHOCTH Ipu  paboTre ¢

71a00paTOpHBIM 000PYIOBaHUEM

1.14

pas3iindyaTe OCHOBHBIC IIPHU3HAKKW H3YYCHHBIX (1)I/I3I/ILIGCKI/IX MOHCHCﬁZ
MaTCprajibHad TOYKa, a0COJIFOTHO TBépI[OC TCIIO0, TOYECYHBIM MCTOUYHUK
CBCTAa, JIy4, TOHKasdA JIMH3a4, IJIaHCTapHad MOJACJIb aTOMa, HYKJIIOHHAad

MOJICJIb AaTOMHOTO sijIpa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOKCTB € OIIOPOU HA UX OMMCAHUs, UCIIOJb3Ys 3HAHUS
0 cBOicTBaX (U3HYECKUX SBJIEHUH U HEOOXOAUMBIE

¢busnvIecKre 3aKOHOMEPHOCTH

1.16

HCIIONB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npudopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEHIEHUH Y4eOHO-ITPAKTHUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOCHUS U300paKEHUN B MJIOCKOM

3epkaie U coduparomieil TmH3e

1.17

MPUBOANTH TPUMEPHI (HAXOAWTHh HMHPOPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCTIOIH30BaHUS (DU3MUYECKUX 3HAHUI B IMOBCETHEBHOMN
KHU3HH JJ1s oOecrieueHus 6e30M1acCHOCTH IpU 0OpalleH!H ¢ TpubopaMu
Y TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHS 3/I0POBBS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOT'0 NOBCACHUS B Opr)KaIOH_ICﬁ cpeac

1.18

OCYIIECTBIISATh OUCK HHPOPMAIMH (PU3UIECKOTO COJIEPKAHUS B CETH
HNutepuer, camocTosTenbHO (OPMYIUPYS TOHMCKOBBIM  3ampoc,
HAXOOUTh  IIyTH  ONPEIEICHHUS  JIOCTOBEPHOCTH  IOJYYEHHOU
nHpOpMalUd HAa OCHOBE HMMEIOIIMUXCS 3HAHUW M JOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCTOJb30BaTh MpPU  BBHINOJHEHUM YYEOHBIX 3aJaHUil  Hay4yHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COJEep:KaHUs, CIPaBOYHBIC
MaTepuanbl, pecypchl cetd VHTepHeT, BiaaeTh NpHEMaMU

KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(POPMAIIUN U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHS HA OCHOBE
nH(pOpPMAIUU U3 HECKOJIBKUX UCTOYHHKOB (PU3UUECKOTO COJICpIKAHU,
myOJIM4HO MPEJICTaBIISATh pe3yabTaThl MIPOEKTHOI WIH
HCCIIEI0BATENBCKOM EATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBI MOHSTUHHBIN ammapaT uM3ydaeMoro paszzaena (GU3UKH U
COIIPOBOXAATh BBICTYIUIEHUE IIpE3EHTAlMed C y4€Tom

0COOCHHOCTEH ayIMTOPUU CBEPCTHUKOB

121

IIPU BBIMOJIHEHUH Y4eOHBIX MPOEKTOB M MCCIEAOBAHHHA (PU3NIECKHX
MIPOLIECCOB pacHpelieNsiTh 0053aHHOCTU B I'PYIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 33/1a4aMH, CJIEUTH 32 BBIIIOJIHEHUEM IJIaHA IEUCTBUI
Y KOPPEKTUPOBATh €ro, aIeKBaTHO OI[CHUBATh COOCTBEHHBIN BKJIA[ B
JeSATEIbHOCTh IPYIIIBL, BBICTpPanBaTh KOMMYHUKaTUBHOE
B3aUMOJCUCTBUE,  IPOSABIISIA  T'OTOBHOCTH

paspemars KOHPIUKTHI




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pasneJa

Kon
JIEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COEPKAHMS

®U3UKA U EE POJIb B IIO3BHAHUUM OKPYXXAIOIIEIO MUPA

11

Ou3nka — Hayka O  MHpHUpoje. SIBIEHUS NPHUPOABI.
OusnuecKkue  SIBICHHUS: MEXaHWYeCKHe, TEeIUIOBBIE,

QJICKTPHUYCCKUC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBLIC

12

Ousnueckue  BenuuMHBL. — M3Mmepenue — Qusmueckux
BennunH.  Ousudeckue  npubopsl.  [lorpemHocts

u3MepeHuil. MexxiyHapoaHas CucTeMa € quHULL

13

ECTCCTBGHHOHay‘IHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[CHI/IC,
INIOCTAHOBKAa HAY4YHOI'O BOIIPOCA, BBIABUIKCHUC T'MIIOTC3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BSICHEHHE

Ha6n}oz[aeMor0 SABJICHUA

14

Onucanue GU3NUECKUX SBICHUN C OMOILBIO MOIENen

15

[TpakTueckue paboThI:
N3mepenue paccTosHui.
N3mepenue 06bEMa KUAKOCTH U TBEPIOTO TeNA.
Omnpenenenue pa3sMepoB MaJbIX TEl.
N3mepenne TemmnepaTypbl IPU MOMOIIU KHJIKOCTHOTO

TECPMOMETPA U JaTUUKa TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIECTBA

2.1

CTpOCHI/IC BCIIECTBA: AaTOMbI W  MOJICKYJIBI, HX
pa3MEpEhL. OHBITLI, JOKAa3bIBAKOIHUE AUCKPECTHOC CTPOCHHUC

BCIICCTBA

2.2

I[BI/I)KCHI/IG qacTul  BCIICCTBA. CBs3b CKOpPOCTH

JIBKEHUS  4YacTUIl C  Temmeparypoil.  bpoyHoBckoe

IBUxKeHHe, TMpPy3us

2.3

B3anmoneicTBre yacTUll BEUIECTBA: PUTSIKEHUE U

OTTAJIKUBaHHUC




AFpeFaTHBIC COCTOsIHUA BCUICCTBA: CTPOCHUC TIa30B,

KUAKOCTEH M TBEPABIX  (KPUCTANIMYECKHX)  Tell.

2.4 B3anmocBA3b MekAy CBOHMCTBAaMU BEHIECTB B  Pa3HbIX
arperaTHbIX COCTOSHUSX M WX aTOMHO-MOJCKYJISPHBIM
CTpOCHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSIHHA BOJIBI

[TpakTuyeckue paboTHI:
Ounenka JuameTpa aromMa METOJOM  psaloB  (c
ucronb3oBanueM pororpadmii).

2.6 OnpITel MO HAOJIIOJEHUIO TEIJIOBOI'O PaCIIUPEHUS

ra3os.
OnpIThH 110 06Hapy>KeHI/IIO ﬂeﬁCTBHﬂ CUI

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AMMOJEMCTBUE TEJI

31 MexaHnueckoe JIBUOKEHUE. PaBHOMEpHOE 51
' HEPAaBHOMEPHOE JIBUKEHUE
39 Ckopoctb. Cpenssisi CKOpOCTb IIPH HEPAaBHOMEPHOM
' JBHKEHNH. PacyéT myTH U BpeMEHU JBU>KECHUS
SIBnenue mHepuuu. 3akoH uHepuuH. B3aumonelicTue
3.3 TeJ KaK NPUYUHA U3MEHEHUS CKOPOCTU JIBHIKECHHS TEIl.
Macca kak Mepa HUHEPTHOCTH Teja
34 [InotHOCTH  BemectBa.  CBsI3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B €JUHHIIE 00bEMA BEIIECTBA
3.5 Cuna Kak XapakTEepUCTHUKA B3aUMOJECHCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia Tsokectu. Cuila TsDKeCTH
' Ha Apyrux IaHerax. Bec rema. HeBecomocTh
28 Cuna tpeHus. TpeHHE CKOJBXEHHS M TPEHUE IIOKOS.
' Tpenue B IpUpoe U TEXHUKE
39 Clo)keHHe CWJI, HANpaBJIEHHBIX IO OJHOW MPSIMOM.
' PaBHOelicTBYIOIIIAS CHIT
310 [IpakTuyeckue paboThI:

OnpeneneHue CKOPOCTHM  PaBHOMEPHOIO  JIBHKEHMSI




(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO
aBTomMoOmIA u Tak janee). OmpezneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM [IapukKa 10
HaKJIOHHOM  TuIocKocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO TeJa. OnbITHI, JIEMOHCTPHUPYIOILINE
3aBUCHUMOCTh pacTsbKeHus (aedopMmaiuu) MpyKUHBI OT
MPUIOKEHHONM  Cuibl. OMBITBI, JIEMOHCTPHUPYIOILIUE
3aBUCHUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U

XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN

®dusnyueckue sSBICHUS B IPUPOJIE: IPUMEPHI IBIKCHHS C
3.11 Pa3TUYHBIMU CKOPOCTSMU B )KMBOW U HEXUBOU MPHUPOJIE,

JIEICTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: JMHAMOMETP, HOAIUITHUKN

JIABJIEHME TBEPJIBIX TEJI, YKUJKOCTEN 1 TA30B

11 HaBnenue TtBEpHoro Ttena. CrocoObl YMEHBIIEHUS U

YBCIIUMUYCHUA OaBJIICHUA

45 JlaBneHue ra3a. 3aBUCMOCTb JIaBJICHUS ra3a oT 00béMa,
TEMIIEPaTypbl

43 Hepez[aqa JaBJICHUA TBép,Z[BIMI/I TCIaMH4, XUAKOCTAMH H

razamu. 3akoH Ilackans. [TneBMaTndyeckue MamHbL

3aBUCHUMOCTH JdaBJICHUA KUIKOCTHU oT FJIY61/IHI)I.
4.4 IMaapocraTuyeckuii napagokc. CooOmarmmuecs: Cocyabl.

FI/I,Z[paBHI/IquKI/IC MCXaHHU3MBI

AtMmocdepa 3emnu u atmocdepHoe gaBneHue. [IpuanHbl
45 CYIIIECTBOBAHUSI BO3AYIIHOW 000mouku 3emuid. OmnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT

BBICOTEI HAA YPOBHEM MOPA

A6 N3mepenue atmocdeproro nasienus. [Ipubopsr mis
M3MEPEHUS aTMOC(EPHOTO JaBICHUS

JleficTBre XKUIKOCTH M ra3a Ha MOTPYKEHHOE B HMX
4.7 Teno. BrrtankuBatomas (apxumenoBa) cuia.  3aKOH

Apxumena

4.8 [InaBanue Ten. Bo3gyxomnaBanue

49 [IpakTraeckue paboOTHI:




HccnenoBanue 3aBUCUMOCTH Beca Tejla B BoJe OT 00bEMa
MOrpYKEHHOW B JKUAKOCTh 4acTu Tena. OmnpezneneHue
BBITAJIKUBAIOIIEH  CUJIbI, JEHUCTBYIOLIEHW Ha  TEJO,
NOrpyXKEHHOE B KUAKOCTh. [IpoBepka HE3aBHCHUMOCTH
BBITAJIKUBAIOLLEA CHUJIbL, JCHCTBYIOIIEM HAa TEIO B
KUJKOCTH, OT Macchl Tena. ONbIThI, IEMOHCTPUPYIOIINE
3aBUCUMOCTb BBITAJIKHBAIOLIEH CHIIbI, ICUCTBYIOLIEH Ha
TEJO B KUJKOCTH, OT 00bEMa MOTrpyKEHHOM B KUIKOCTD
YyacTU Tena M OT  IUIOTHOCTHM  KUAKOCTH.
KonctpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE

JOOKU W  OmIpeneneHue  e€

TPy30IIOABEMHOCTH

Ousnyeckne  SBIEHWS B TPUPOJE:  BIHUSHUC
4.10 aTMOC(EepHOTO JAaBJICHHUS HA )KUBOW OPTaHU3M, IUIABAaHNE

pBIO

TexHuueckue ycTpoiCTBa: COOOMIAIOIIUECS COCYIBI,
411 YCTPOMCTBO BOJOMPOBOJA, THIPABIUYECKUN Mpecc,

MaHOMeTp, OapoMeTp, BbICOTOMEp, MOPLIHEBON Hacoc,

apeomeTp

PABOTA, MOIIIHOCTD, DHEPI'UA

5.1 Mexanuueckas padorta
5.2 Mexanuyeckast MOIITHOCTh
53 IIpocTtele  MexaHM3MBI:  pblyar, OJOK, HaKJIOHHAs
' m10ckocTh. [IpaBuino paBHOBecus pbryara
5.4 [IpumeHneHnue npaBuiia paBHOBECHS pbluara K OJIOKy
«3onmoroe  mpaBwio»  MexaHuku.  Koaddunuent
55 MOJIE3HOT'O EHCTBUA MEXAHNU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHKE
5.6 [loTenumanpHas SHEPTUU TeNa, MOAHATOr0O Haa 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [lonHas MexaHudeckas PHEprus. 3aKOH HW3MEHEHHS U
' COXPAaHEHHS MEXaHUYECKOU IHEPTUN
59 [IpakTraeckue pabOTHI:

Onpenenenne  paboOThl  CWJIBI  TpeHUS  TIpU




PaBHOMEPHOM  JIBJKEHMM Tela [0 TOPHU30HTAIbHOU
MOBEpXHOCTHU. VccenoBanne ycioBuii paBHOBECUS pblyara.
N3amepenne KIIJ[ HaknoHHOM muiockocTu. M3yueHne 3akoHa

COXpaHCHUA MEXaHUYEeCKOH OHEPruun

dusndyeckue SBICHUS B npupoAec: pbl4aru B TEIIC

5.10
YesloBeKa
TexHudyeckue yCTpPOWCTBA: pblYar, IOABWXKHBIA U
5.11 HEMOJIBIDKHBIA OJIOKH, HAKIIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B ObITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3/1eMeHTBI COAEPKAHMSA
pa3jena 3J1eMeHTa
TEIJIOBBIE ABJIEHU A
OCHOBHbBIE  IOJIO)KEHHUSI  MOJIEKYJISIPHO-KMHETHUECKON
61 TEOpUU CTPOEHHUS BellecTBa. Macca 1 pa3Mepbl MOJIEKYI.
' OnbITEl, TMOATBEP)KAAIONINE  OCHOBHBIC
MOJIOKEHHSI MOJIEKYISIPHOKMHETHUECKOW TEOpUH
Mogenun  TBEPIOTO, JKHUAKOTO W Ta3000pa3HOTO
6.2 cocTossiHUM BemecTBa. Kpucramanueckue U amopdHble
Tena
OObsicHEHUE CBOMCTB ra3oB, JKUJKOCTEH U TBEPBIX TEI
6 6.3 Ha OCHOBE TIIOJIOKEHHUH MOJIEKYIIPHOKUHETUYECKON
TEOpUHn
6.4 CMaunBaHUWe Y KaWUTSIPHBIC SIBIICHUS
6.5 TemnoBoe pacuipeHue U cxKaTue
66 Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTBHIO
' TETJIOBOTO IBUYKEHUS YaCTHIL
67 Buytpennss sueprus. CriocoObl U3MEHEHUs] BHYTPEHHEH
' SHEPIHH: TeIUIonepeaada u COBEpIIeHnEe paboThI
6.8 Buasl temnonepenauu: TEMJIONPOBOAHOCTh, KOHBEKIINS,
' U3ITy4eHHe




KomnuectBo  TEIUIOTEL VnanenpHast — TEIUIOEMKOCTH

6.9
BEIIIECTBA
TermmooOMeH © TemoBOe paBHOBecHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [1naBneHue u oTBEpAEBaHNE KPUCTAIUIMUECKUX BEIIECTB.
' VY nenpHas TEmoTa IUIABJICHUS
[TapooOpazoBanue ©  KoHJeHcarus.  Mcmapenwue.
6.1 Kunenue. VYnenpHas  Temiora  mapooOpa3OBaHUA.
' 3aBUCHUMOCTh TEMIIEPATypbl KUMEHUSI OT aTMOC(EpHOTro
JTaBJICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 DHeprus TOIINBA. Y JelibHas TEIIOTa CrOpaHus
[Mpunuuner  pabotel  TeroBbix — aBurateneit  KIIJ
6.15 TEIUIOBOTO JBHUraTess. TeroBble ABUraTeNd W 3allUTa
OKPY’KaroIllen Cpeabl
3aKOH COXpaHEHMsI U MIPEBPALICHUS SHEPTUN B TEIUIOBBIX
6.16
mpoueccax
[IpakTuyeckue paboThI:
OnbITBl 1O OOHApYXEHHIO  JeMCcTBUSA  CuI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITEl 110 BBIPAIMBAHUIO KPUCTAJIJIOB ITOBAPEHHOMN
COJIM WJIX caxapa.
OnbITl 1O HAOJIOJIEHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.
6.17 Onpenenenue AaBlieHUs BO3yXa B OaJIJIOHE MINPHIIA.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTD JIaBJICHUS
BO3/lyXa OT ero 00bEMa U HarpeBaHUs WIN OXJIaKICHHUSI.

[IpoBepka rumnore3bl TUHEWHOW 3aBUCUMOCTH JTMHBI
CTONOMKA JKUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TeMIepaTyphl.

HaGnronenue n3MeHeHHs: BHYTPEHHEH SHEpPTuu Tena B
pe3ysbTare Terionepeaayl U paboThl BHEIIHUX CHIL.

HccnenoBanue SABJICHUSA TEII000MeHa pu




CMEIIMBAHUM XOJOJAHOU U TOPsTYEi BOJIBI.

Ormpezenenre KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO
BOJOH TIpU TEIUIOOOMEHE C HAarpeThiM METaJUIMYECKUM
[IUJTHH]IPOM.

OmnpeneneHne yaeIbHOU TEINIOEMKOCTH BEIIECTBA.

UccnenoBanue npoliecca UCapeHus.

OrnpezenieHne OTHOCUTEIILHOMN BIQKHOCTH BO3/yXa.

Omnpenenenue yaeabHON TEIIOTHI IIABJICHUS JIbJA.

®usnueckue SBICHUS B NPHUPOJE: MOBEPXHOCTHOE
HaTsOKEHUE W KAaMWUISIPHBIE SIBIIGHUS B TMPHUPOJIE,
6.18 KpUCTaJJIbl B Tipupoe, u3inydenre CoiHIla, 3aMep3aHue
BO/I0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudyeckue  yCTpoiicTBa:  KamwuIspbl, IPHUMEPEI
UCIIOJIb30BaHUSl KPHCTAIUIOB, JKUIAKOCTHBIH TEPMOMETP,
6.19 JaT4UK TEeMIepaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPHI, TICHXPOMETp, TNapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CropaHusl.

OJIEKTPUYECKHE U MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tel. /[Ba poaa 3JIeKTpUYECKUX 3apsi0B

BsaumopnelictBue 3apsikeHHBIX Ten. 3akoH  Kynona
7.2 (3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBHSI 3apsSKEHHBIX TN OT

BCJIMYUHBI 3apA0B U paCCTOAHUA MCIKIAY TeHaMI/I)

Onexrpuueckoe nojie. Hanpspk€HHOCTD 2JEKTPUUECKOTO
7.3 nosid. IIpuHIMI Cynepno3unyMM 3IEKTPUYECKUX IOJIEH

(Ha KaUECTBEHHOM YpPOBHE)

Hocuremn QJICKTPUYCCKUX  3apsaa0B. 3J'ICMCHT8.pHBII>i

7.4 anekTpuyeckuil 3apsan. Crpoenue aroma. IIpoBoanuku n
JIMRJIEKTPUKU
7.5 3aKOH COXPaHEHHUs NIEKTPUIECKOTO 3apsiia

ONEeKTPUYECKHA  TOK.  YCIOBUSL  CYLIECTBOBAHHSA
7.6
ANEKTPUYECKOr0 TOKA. VICTOUHHMKY TOCTOSIHHOTO TOKa




HericTBus AIEKTPUIECKOTO TOKa (TeroBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJKOCTSAX M razax
28 Onexkrtpuueckas uenb. Cuina ToKa. DJIEKTPUUECKOE
' HaTPSHKCHUE
29 ConpoTtusienue MIPOBOJIHHKA. VY nenvHoe
' COIIPOTHBIICHUE BELIECTBA
7.10 3axon Oma nJ1s ydacTka 1enu
[locnenoBarenbHOE M MapauiebHOE  COEIUHEHUE
7.11
MIPOBOTHUKOB
PaGota u MOUIHOCTH AJNIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DneKTpUuecKue Ienu U TMOTPEeOUTENN DICKTPUIECKON
. sHepruu B ObiTy. KopoTkoe 3aMbikanue
[Toctosinubie MarHuThl. B3auMmonelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarautHoe moje. MarHutHoe moje 3eMiIH U €ro
7.15
3HAuUEHUE [ )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE MOJI€ 3JIEKTPUUIECKOTO TOKA.
. [IpumeHeHue 31IeKTPOMAarHUTOB B TEXHUKE
JleiicTBre MarHUTHOTO TOJS HA MPOBOAHHK C TOKOM.
217 DNeKTpoABUTaTeIb MOCTOSIHHOrO TOKa. Mcmonp3oBaHue
. JJIEKTPOJIBUTATENIEH B TEXHUYECKHUX YCTPOWCTBaxX M Ha
TPaHCIIOPTE
218 OILBITE ®dapanes. SIBnenue 3JIEKTPOMAarHUTHOM
' naaykiuu. [Ipasuno Jlenna
OnektporeHepatop. CocoObl  TOTyYeHUs
7.19 JIIEKTPUYECKON JHEpPIuMu. DNEeKTpOCTaHIIMU Ha
BO30OHOBJISIEMBIX HCTOUHUKAX SHEPTUU
[IpakTuueckue paboThI:
7.20 OMBITHI 110 HAOJTFOACHHIO JICKTPHU3AIUN TET HHAYKIITHCH

U IIPU CONPUKOCHOBECHUH.




HccnenoBanue ACUCTBUS  DJIEKTPUYECKOrO MO Ha
MPOBOIHUKYU U AUDJICKTPUKH.

COopka u mpoBepka pabOTHl SIEKTPUUECKON IIenn
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHUe HaIIPSKEHUS.
WccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYILETO YEpe3
pPEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HAINPSHKEHUS
Ha pPEe3UCTOpE.

OnpIThl, JIEMOHCTPHUPYIOLIHE 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIECHUS MPOBOJHUKA OT €ro
JUTMHBI, TIJIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUW  IpU
MOCJIEIOBATEIbHOM ~ COEIMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Aasi CHJIbl TOKa HpU HapaieIbHOM
coeMHEHUN  pe3ucTopoB.  Ompenenenune  pabOTHI
JJNEKTPUYECKOTO TOKAa, MIYLIEro 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BbIICNIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UAYIIETrO Yepes3 JIAMIIOUKY, OT HaNpsDKEHUS Ha
Hei. Ompenenenue KIIJ| narpeBatens. HMccrnemoBanue
MAarHUTHOTO B3aWMOJEHCTBUS MOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJs MOCTOSIHHBIX MAarHUTOB NPU
UX 00bEeIMHEHNUH U pa3aeneHuu. MccnenoBanue necTeus
AJIEKTPUIECKOTO TOKAa Ha MArHUTHYIO CTPENKy. OTBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS
KaTylIKM C TOKOM MW MarHura OT CHJIbl TOKa U
HalpaBJieHUs TOKa B Karymke. l3ydeHuwe nencTBus

MarsmuTHOI'O I10JI4 Ha IMPOBOAHUK (¢ TOKOM.

Koucrpyuposanue u U3y4yeHue paboThI
3JIEKTPOABUTATE. Nsmepenue KIII
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITEI 1o

HUCCICOAOBAHUIO ABJIICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIIUHA:




HUCCiIcaJ0BaHUC W3MCHCHUN 3HAYCHHSI U HaIlpaBJICHUSA

HMHAYKOUMOHHOI'O TOKAa

7.21

Ousnueckue SBJICHUA B TMPUPOJAE: IJIEKTPHUUECKUE
SBIEHUsI B  arMocdepe,  AIEKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Apeiid MOOCOoB,
POJIb MATHUTHOTO TOJIS JIsl KU3HU Ha 3emMJie, MOJSIPHOe

CHUAHHC

7.22

TexHudeckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUUYECKONW SHEPIHUH,
JIEKTPOOCBETUTENbHbIE ~ MPHOOPBI,  HarpeBaTejbHbIE
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUECKUE
NIPENOXPAHUTENIN, DJIEKTPOMArHUT, AJIEKTPOABUIaTENb

IIOCTOAHHOI'O TOKA, I'CHCPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Konx anemenra [IpoBepsieMbIe 371EMEHTBI COACPKAHMS
pasznena
MEXAHWYECKUE ABJIEHUA
8.1 Mexannueckoe JBWKEHHE. MarepuasiibHas — TOYKa.
' Cucrema otcuéra
8.2 OTHOCHTEIBHOCTD MEXaHUYECKOTO ABHIKEHHS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE ABUKEHUE
HepaBnomepHoe NPSMOJIMHENHOE JIBUKEHUE.
8.4 Cpennsis 4 MIHOBEHHass  CKOpOCTb  Tela  IpH
8 HEPABHOMEPHOM JIBUKEHUN
85 Yckopenue. PaBHOyCKOpeHHOE MIPSIMOJIMHENHOE
' JIBU)KEHUE
8.6 CobOoanoe nagenue. OneITel [ anunes
PaBHOMEpHOE nBHKEHHE 1O OKpYyx)HOCTH. [lepuon u
8.7 yactoTa oOpamieHus. JIuHelHas W yrioBas CKOPOCTH.
[leHTpOCTpEMUTEIIEHOE YCKOPEHUE
8.8 [TepBorii 3akoH HeloToHa




8.9

Bropoii 3akon HeroToHa

8.10 Tperuii 3axkoH HptoToHa
8.11 [TpuHIKIT CYTIEpIIO3UIIMH CHIT
8.12 Cuiia ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: CHIa TPEHUS CKOJBXEHHUS, CHiIa
' TPEHUS TIOKOsI, APYTHe BUABI TPEHUS
814 Cuna TsXKecTH M 3aKOH BCEMHUPHOIO TSTOTEHUS.
' VYckopeHue cBOOOJHOTO MafeHUs
8.15 Bwkenne  mnaner  Bokpyr  Comnua.  [lepsas
' KOCMHYECKasi CKOpOCTb. HeBecOMOCTh 1 Tieperpy3Kku
PaBHOBecue  MaTepuaibHOM  TOYKM.  AOCOJIOTHO
8.16 )
TBEP0E TENO
8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKpPEIIEHHOM OCBIO
' BpaieHusi. MomeHt cuiibl. LleHTp TsxecTn
8.18 Nwmnynee tena. U3menenne ummnynbsca. IMITysbe CUITBI
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeaktuBHOE 1BUKEHME
8.21 Mexanunueckast paboTa U MOIIHOCTb
8.92 PaGora cun TspKecTH, ympyroctd, TpeHusa. CBsi3b
. SHEPrUU U paboTHI
8.93 [loreHnmaneHas JHEPrUs  TeNa, IOTHATOTO  HAJ
' MTOBEPXHOCTHIO 3eMIH
8.24 [ToTeHumanpHas SHEPrus CKaTOM MPYKUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUH
8.26 3aKOH COXpaHEHUS] MEXaHUIECKOH dSHEPTUU
[IpakTuueckue paboThI:
Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHHUS Opycka
WIM JBIKEHHUsS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
807 OmnpeneneHne yCKOpEHUs! Tela MPH PaBHOYCKOPEHHOM

JBUKEHHUM 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HadalbHOI CKOPOCTH.

[IpoBepka THMOTE3BI: €CAM TPU PABHOYCKOPEHHOM




JBIDKCHNH 0€3 Ha4albHOW CKOPOCTH ITyTH OTHOCSTCS KaK
psiI  HEYETHBIX  YHCEN, TO  COOTBETCTBYIOILIHE
MMPOMCIKYTKHU BPEMCHU OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKEHHS
OT cCujbl HOpMalbHOro paBieHus. OnpeneneHue
ko3 unmenTa TpeHHs cKonbxeHus. OnpeneneHue
KECTKOCTH TMpYXHHBL. OnpenencHue padOThl CHIIBI
TPEHUsI TpPU PaBHOMEPHOM [BIDKCHHH Tela IO
TOPU30HTAJIBHON IMOBEpXHOCTU. OrmpeneneHue padoTh
CHJIBI YIIPYTOCTH IIPH MOIBEME IPYy3a C UCTIOIB30BAHUEM
HCEIIOABMIXXHOI'O u IIOABHXKHOI'O

0JIOKOB

duzndeckue SIBICHUS B mpupoAc: MPUJIMNBLI U OTJIIUBEI,

8.28 JnBrkeHue 1uiaHeT CoJIHEYHOW CHUCTEMBl, peakTHUBHOE
JIBIDKEHUE KHUBBIX OPraHU3MOB
899 TexHuueckne  yCTpOMCTBA:  CIMIOMETP,  JATYUKH

IIOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe aBmxeHne. OCHOBHbBIE XapaKTEPUCTUKU

o1 KOJIeOaHUI: IEpUO/I, 4aCcTOTa, aMIUIUTYIa
92 MaremaTnueckuii u IIPYKUHHBINA MasTHUKU.
' [IpeBpariieHe SHEPTUU MPU KOIEOATETHHOM JBIKEHUN
93 3aryxarwmue koneOanus. BeIHYXIeHHBIE KoIeOaHUS.
' Pe3onanc
Mexanudeckue BOJHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononpHBIE W TOTIEpeYHBIE BOJHBI. J[TMHA BOMHBI U
' CKOpOCTh €€ pacrnpoCTpaHeHUsl. MeXaHUYeCKHE BOJHbI
B TBEPJIOM TeJie, CEHCMUYECKHE BOJIHBI
9.5 3ByK. [']poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3ByKa
9.6 WNudpa3Byk U yIbTpa3zByk
[TpakTdeckue paboTHI:
Onpenenenne 4YacToThl H  Tepuoja  KojeOaHui
9.7 MaTE€MaTUYeCKOro MasiTHUKA.

Onpenenenne  4acToThl HW  IepHoja  KojeOaHui

IMIPY>XUHHOI'O MassTHUKA




WccnenoBanue 3aBHCHMOCTH TepuoAa  KoJieOaHUH
MOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH  IEPUOJAa  KOJICOAHMIA
MPY)KUHHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTHU nepuojia KoJieOaHui rpysa,
MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a M >KECTKOCTH

NpYXUHBL M3MepeHne ycKopeHus: CBOOOIHOTO MaICHHS

dusnyeckue SIBICHUS B Ipupoac: BOCHPHUATUC 3BYKOB

9.8 KUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHYECKHE BOJIHBI,
IlyHaMH, 9X0
99 TexHuueckue yCTpPOWCTBA: 3XOJIOT, HCIOJIH30BAaHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IIOJIE N SJIEKTPOMAI'HUTHBIE BOJIHbI

:‘)HCKTpOMaFHI/ITHOG I10JIC. :‘)HCKTpOMaFHI/ITHHe BOJIHBI.

101 CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37eKTPOMarHUTHBIX BOJTH
103 DnekTpoMarauTHas npupona cBera. CKOpPOCTH CBeTa.
' BonHoBEIE cBOMICTBa cBETA
10 [IpakTuyeckue paboThI:
10.4 N3ydyeHne CBOMCTB  JJEKTPOMAarHUTHBIX  BOJH €
MOMOIIIBbI0 MOOMIIBHOTO TeNeoHa
®dusnyeckue SBICHHUS B TPUPOAE: OUOJIOrMYECKOe
10.5 JelcTBre BUJMMOTO, YABTPapHOIETOBOIO U
PEHTI€HOBCKOI'O U3Ty4YeHUN
106 Texuuyeckue ycTpoiicTBa: UCTIONIb30BaHUE
' 9JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBeta. Mictounmku cBera
11.2 ITpsimonuHEIHOE pacIpOCTpaHEHUE CBETa
Ortpaxenue cBera. [Inockoe 3epkano. 3aK0OH OTpaKEHUS
11 11.3
cBeTa
114 [Tpenomnenne cBeta. 3aKOH TPENIOMJICHUS  CBETA.
' ITonHOE BHYTpEHHEE OTPAKEHUE CBETA
115 Jlunza. Xop mydeii B TuH3E




11.6

Onrtryeckast cucreMa (oToanmapara, MHKPOCKONAa M

TCICCKOIIa

11.7

I'ma3 kak onrudeckas cucreMa. bau3opykocTs

JaTbHO30PKOCTD

11.8

Paznoxenue 6emoro ceeta B crektp. OnbiTel HhrOTOHA.

CnoxeHue CIICKTpaJIbHBIX IBETOB. III/ICHCPCI/IH CBC€Ta

11.9

[TpakTudeckue pabOTHI:

HccnenoBanne  3aBUCUMOCTH — yIyla  OTPa)KCHHUS
CBETOBOTO JIy4a OT yIJIa MaJICHusl.

N3ydenune xapakTepHCTUK M300pakeHUs TpeaMera B
TUTOCKOM 3€pKajie.

HccnenoBanne 3aBUCMMOCTH  yria MPEJIOMIICHUS
CBETOBOTO Jiy4a OT Yrjia MaJeHHs Ha TPAHMIE «BO3IYX —
CTEKJIO».

[Monmyyenne n300pakeHMIA ¢ TIOMOIIBIO COOMparOIei
JIMH3BbI.

Onpenenenue (HOKYCHOTO PACCTOSHUS M ONTHYECKON
CHUJIBI COOMPAIOIIEH JTUH3HI.

OnBITHI 110 Pa3NOKEHUIO OEIOT0 CBETa B CIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa MPEIMETOB MPU HX

Ha6J'II-O,[[eHI/II/I 4Ucpe3 IBCTOBLIC (bI/IJ'IBTpLI

11.10

dusznyeckue siBIeHUs B pupoze: 3arMenust ConHIa u
JlyHbl, 11B€Ta TeJ, ONTHYECKHE SIBIECHUS B aTtMmocdepe

(uBet HeOa, pedpakiys, paayra, MUPax)

11.11

Texnuueckue YCTPOﬁCTBaI OYKH, TNICPUCKOII,

(bOToannapaT, OIITUYCCKHEC CBECTOBOBI

12

KBAHTOBBLIE

SABJIEHUA

12.1

OmnbiTel Pesepdopaa u mnaHerapHas MoJelb aToma.

Mogens atoma bopa

12.2

HCHYCKaHI/IC U IIOTJIOHICHHE CBE€Ta aTOMOM. KBaHTEI

JInHeluaTeie CIEKTPBI

12.3

PagnoaktuBHOCTH. Anlb(a, 6eTa- U raMMa-u3TydeHus

12.4

Crpoenne aromHoro siapa. HykioHHas  Mojens

aTOMHOTO sipa. M3oTormsl




12.5

PagnoaktuBubie npeBpamenus. [lepron momypacmnana

ATOMHBIX AACPp

12.6

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3aps10BOrO U

MaCCOBOI'O YHUCECI

12.7

3Hepr1/1;1 CBA3U aTOMHBIX SAJIEP. CBs13b Macchl U OHEPrun

12.8

Peaknuu cunresa u nenenus saep. MctouHuku sHeprumn

CoiHna u 38631

12.9

Snepnas  sHepretuka. /[lelicTBHE  paguOaKTHUBHBIX

I/ISJ'IyLIeHI/Iﬁ Ha )XHUBBIC OPTraHU3MbI

12.10

[IpakTuueckue paboThI:

HaOmroneHne CIUIOMIHBIX W JIMHEHYATHIX CIEKTPOB
U3ITy4YCHUsL.

HccnenoBanue TPEKOB: M3MEPEHUE DPHEPTHH YaCTUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadHsiM).

N3mepenue paanoakTuBHOTO oHA

12.11

@usnyeckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
PaauOaKTUBHBIN ¢om, KOCMHYECKHE JIy4H,
PagUOAKTUBHOE H3JIy4CHHE IIPUPOAHBIX MHUHEPAJIOB,
JECTBHE PAAVOAKTUBHBIX M3Jy4YEHUH Ha OpraHu3M

YCJIOBCKa

12.12

TexHnueckue YCTpOMCTBA: CIIEKTPOCKOII,

VHJIMBUIYQJIbHBIA JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMS K NPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanme pomu  GU3MKK B HAyYHOH  KApTUHE  MUDA;
c(hOpPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
Y I03HABACMOCTH SIBJICHUH MTPUPOJIBI, O POJIA IKCIIEPUMEHTA B (PH3HKE,
0 CUCTEMOO0Opa3yroIiei poiu GU3NKK B pa3BUTHH €CTCCTBCHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 3BOIIOIMU (HU3NICCKUX 3HAHHUI U UX POJIU
B IICJIOCTHOH €CTeCTBEHHOHAYYHOW KapTHHE MHpa, O BKJIAJC
POCCUICKMX M 3apyOeXKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHUE TPOIIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TEXHUKU U TEXHOJIOTHI

3HaHMsI 0 BUIaX MaTepUu (BELIECTBO U M0JI€), O ABMKEHUHU KaK CI1ocooe
CYIIECTBOBAaHHMS MaTepuu, 00 AaTOMHO-MOJIEKYJSIDHOH  Teopuu
CTPOEHHUSI BeUIecTBA, O (U3UYECKOH CYIIHOCTU SIBICHUH HPUPOIbI
(MEXaHWYEeCKHNX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX H KBAaHTOBBIX);
YMEHHUE pa3inyaTh sBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UIECKOE SIBIICHHE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUHN
B OKpYXKalOIIeM MHpE, BBIACTAS WX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKN)

Brnanenue ocHOBaMM MOHSATUWHOTO ammapara ¥ CHUMBOJIUYECKOTO
s3pIKa (PU3UKHM U WCIOJIb30BaHUE WX IS pelleHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tei, (U3UYECKUE SIBICHUS H

MIPOIIECCHI, HCTIONB3YS (DyHIaMEHTATbHBIE U IMITUPHUIECCKUE 3aKOHBI

VYMenue onuceBaTh HU3Yy4YCHHBIC CBOMCTBA TeN U (1)I/ISI/IT-IGCKI/I€ SIBJICHUS,

WCTIONB3YS (PU3HUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOJIOB HAy4YHOTO TIO3HAHHUS C Y4ETOM
coOMIOICHHsT TIpaBMJI OE30MacHOTO Tpyja: HabmoaeHue (GpU3NIecKux
SIBJICHUI:

YMEHHE CaMOCTOSATEIBHO COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpylOBaHMA 10 MHCTPYKLIMH, ONMUCHIBATh XOJ
OIIBITA U 3alUCBIBATh €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHHH (PU3NIECKUX BETUUMH:
YMEHHE IUIAHUPOBATh  M3MEPEHUs,, CAMOCTOATENILHO  COOMpaTh
OKCHEPUMEHTAIbHYI0  YCTAHOBKY [0 HWHCTPYKLIMH, BBIYMCIATH
3Ha4YeHHE BEJIMYMHBl U aHAJIN3UPOBAThH IMOJIyUYEHHbIE PE3YJIbTATHI C
y4€TOM 3a/IaHHOM MTOTPELUIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXHBIX  IKCIEPUMEHTAIbHBIX  MCCIIEJO0BaHUN;
CaMOCTOAITENIFHO ~ COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY H
IPOBOAUTh  MCCIENOBAHME O  HMHCTPYKLUMH,  IPEACTaBIATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH B BHJE TAOIUI] U
rpadMKOB, YYUTHIBATh IOTPELIHOCTH, A€IaTh BBIBOBI 110 pe3ybTaTaM

HCCIICAOBAaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (DU3MUECKUX  Mojesei
(MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJAETH CTPOCHHUS
ra3oB, JKMJIKOCTeM W TBEPIBIX TeJ, IUTAHETapHas MOJENIb aToMma,
HYKJIOHHAsi MOJIETIb aTOMHOTO SiAjpa) U yYMEHUE MPUMEHSTh HUX JUIs

00BACHEHUS (PU3NUECKHUX TTPOIIECCOB

YMenue oOBICHATH (bI/I3I/I‘IeCKI/Ie mponeccol U CBOMCTBa TCII, B TOM
YUCJI€C MW B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O
XapakTepa, B HaCTHOCTHU, BBIABJIATH IPUINHHO-CICACTBCHHBIC CBA3U U
CTPOUTDH O0OBSICHEHHE C OHOpOI>'I Ha U3YYCHHBIC CBOMCTBA (bI/ISI/I‘ICCKI/IX

SIBJICHUH, PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTTH

YMmeHue pemaTth pacué€THbele 3amaud (Ha 0aze 2 — 3 ypaBHEHHI),
UCTOJNb3ys 3aKOHBl U (OpMyJbl, CBS3bIBarOIIME (U3NYECKHE
BEIMYMHBI, B YACTHOCTH, 3aIllUCHIBATh KPAaTKOE YCIOBHE 3a/lauH,
BBISIBJIATh HEJOCTAIOIIME JaHHbIE, BBIOMpATh 3aKOHBI U (POPMYIIBL,
HEOOXOAUMBIC ISl €€ PelIeHHUs, UCTIONbh30BaTh CIPAaBOYHBIC TaHHBIC,
MPOBOJUTH PACUYETHI W OLEHMBATH PEATUCTHUYHOCTH IOJY4YEHHOTO
3Ha4YeHUsT (PM3NYECKON BEIIMYHMHBI, YMEHHE OTPENENITh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘lCHHOfI IIpU pCUICHUH 3aJa4n

YMmenue XapaKTCPpHU30BaTb  HPUHIUIIBI JEHUCTBHS TEXHHYECKHX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60p0B, U TMPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX MMPOHECCOB IO UX OIMMMCAHUIO, UCIIOJIb3Yysd 3HAHUA O

CBOWCTBaX (PU3UYECKUX SBJICHUH U HEoOXOAMMBIE (QHU3HYECKUE




3aKOHOMCPHOCTHU

10

YMeHue UCHoJib30BaTh 3HAaHUS O (U3MYECKUX SBICHUAX B
MOBCEHEBHON KHM3HM s obOecrieueHHst O€30MAaCHOCTH  NPHU
oOpalieHnu ¢ ObITOBBIMU IPUOOPAMHU U TEXHUYECKHUMH YCTPOHCTBAMH,
COXpaHEHHsI 3/I0pOBbS U COOJIOAECHUS HOPM 3KOJOTMYECKOrO
NOBEJCHUsI B OKpY)KaloUled cpeze; MOHMMaHUE HEoO0XOAUMOCTH
MPUMEHEHHUS JTOCTMKCHUH (U3MKH U TEXHOJOTHH

JJIA pallMOHAJIBHOT'O IIPUPOAOIIOJIb30BaAHHA

11

OneIT TOWCKa, TPeoOpa3oBaHUs U TPEACTABICHUS WHPOpPMAIUU
(U3HYECKOTO CONEpPKAaHUS C WCIOJIb30BaHUEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJIYICHHOW WH(POpPMAIMM HAa OCHOBE HWMCIONIUXCS 3HAHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJIb30BaTh  IIpU
BEITIOJTHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIONYJISPHYIO JIUTEPATYPY
(bU3MUECKOTO CO/epKaHMsI, CIPABOYHBIE MaTEpHalbl, PECypChl CETH
WNurteprner; BiageHwe 0a30BBIMH  HaBBIKAMH  IPEOOpa30OBaHUS
uHpOpMallUd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYI'YIO; YMEHHUE
co37aBaTh COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I 13 HECKOJBKUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMeHT COlePKAHMS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe  JBUWKeHHe. MarepuanpHas  Touka. (CucremMa  OTCUéTa.
' OTHOCUTENBHOCTH IBUKECHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABUkeHue. Cpeansist ckopocTb. DPopmyna s
12 BBIUHCIICHUS CPEAHEH CKOpPOCTH: vV = S/t
PaBHOMepHOE TpSAMONHMHENWHOE NBI)KEHUE. 3aBUCUMOCTh KOOPAWHATHI Tela OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKEHUSI:
13 X(1)=x,+ut
I'paduky 3aBUCHUMOCTH OT BpPEMEHHU [UJIsl MPOEKIHH CKOPOCTH, MPOCKIUU
MEepPEeMEIIEHUs,, TyTH, KOOPAWHATHI TIPU PABHOMEPHOM TNPSIMOIHHEHHOM
JIBYDKCHUH
3aBHCUMOCTh KOOpAMHATHI Te€Ja OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
MPSIMOJIUHEHHOTO JIBUKCHHUS:
2
Sp(f) = Vg, # 1+ ay* %
@opmynbl TSI TPOEKIUU TEPEeMENIeHHs, MPOEKIMH CKOPOCTH M TMPOEKIHH
YCKOpPEHUS TPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKEHUH:
2
14 -Sx(f):l’cnx'f+ﬂx'j~
U_\'('f) =Up, T4, I,
a.(r) =canst,
Ul.‘fz - Ul?f: =2£T_T.S'_T
I'paduku 3aBUCUMOCTH OT BpPEMEHH [UISI TPOCKIMH YCKOPEHHS, MPOCKIIUU
CKOpPOCTH, TIPOCKIIMM TEepEeMEIIeHHs, KOOPIUHATHI TPH PaBHOYCKOPEHHOM
MPSMOJTUHEHHOM JIBHKCHHUH
CBobonHoe nanenue. @opMyibl, OMUCHIBAIOIINE CBOOOJHOE IMaJeHHE Teja Mo
15 BEpTUKAIN (ABUKEHUE Tella BHU3 WM BBEPX OTHOCUTEIHHO IMOBEPXHOCTH

3emin). ['paduku 3aBHCHMOCTH OT BpEMEHHM MJIsi TPOEKLIUH YCKOPEHUS,




MPOCKIIUA CKOPOCTH M KOOPAWHATHI TPH CBOOOJHOM TAJCHUU Tea IO

BEPTUKAIIN

CkopocTh paBHOMEPHOI'O JIBMJKEHHUS Teja 0 OKpyxkHocTu. HampaBienue
CKOPOCTH.

dopmyna s BBIYUCIEHUS CKOPOCTH 4Yepe3 pajnyC OKPYKHOCTH U TEPUO]

oOpailieHus:
2nR
L=
T

LlenTpocTpemutenbHoe — ycKopeHue. HampaBieHue — IEHTPOCTPEMHTEIILHOTO

16 yckopeHus. @QopMyiia 1l BBIYMCICHHS] YCKOPEHUS:
2
o
-ﬂ'u = R
dopmyna, CBA3bIBAIOIIAS IEPUOJL U YACTOTY OOpALLCHUS:
v = !
T
Macca. IInotHocTs Bemectsa. @opMyra 71l BBIYUCIECHUS INIOTHOCTH:
_m
1.7 V
18 Cuna — BekTopHas ¢pusndeckas BenuyuHa. Clio)KeHHue CUl
1.9 SBnenue unepuun. Ilepsoiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHMS TeJla U BEKTOPa CUJIbL, AEMCTBYIOLIEH Ha
TENo
B3anmopeiicteue Ten. Tpertuit 3akoH HeroToHa:
111 Fy g =-Fi
119 Tpenue nokos u TpeHue ckoapxeHus. Popmyna s BBIYACICHHUS MO CHJIBI

TPCHUA CKOJIbXXCHUS:




F_=n-N

1.13

Hedbopmarust Tenma. Yopyrue w Heynpyrue jaedopManuu. 3aKOH YIPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTEHHE. 3aKOH BCCMHPHOI'O TATOTCHUS:

my - 1M,
F=G-1_2
R
Cua TsxecTH. Y CKOpeHHe CBOOOTHOTO TaICHUS.
dopmyra sl BHIYUCIECHUS CUITBI TSOHKECTH BOJIM3H 1oBepxHocTH 3emiu: F = mg.
JBmwxenue mnanet Bokpyr Comuna. [lepBas kocMuueckast CKOpOCTb.

HeBecomocTts u MEeperpys3ku

1.15

Nmmynbe Tena — BeKTopHas (pu3ndeckasi BeTHIrHA.
D=mi

Nmnynbe cuctemsl Ten. M3menenne nmnyibca. IMmynbe crmbl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCA JJIA 3aMKHYTOI\/JI CHUCTEMBI TCII:
D=yl +myUy, =const

PeaxTnBHOE NBIKEHIE

1.17

Mexann4geckas pa60Ta. (DOPMy.]'Ia JJI1 BBIYUCJIICHU A paGOTH CHUJIBI:

A=Fsoosc

Mexanndeckass MOIITHOCTE:

n=24
I

1.18

Kunernueckas u MMOTCHIHUAJIbHAs SOHCPTUA. CDopMyna JUTIS1 BBIYUCIICHU S

KHHCTH‘ICCKOﬁ BHGPFPII/IZ
n !Uz
E ="
2

TeopeMa o kuHeTn4deckou 3Hepruu. PopMyiia it BBIYUCICHUS TOTCHIUAIbHOU




OHEPIHH TCJIa, IOJHATOTO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIrus:

E=E.+E »

1.19 3aKoH COXpaHEHUsI MEXaHUUeCKOU sHeprun. Dopmyiia AJisg 3aK0OHa COXPAHECHUS
MEXaHHUYECKOH SHEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHre MeXaHMYECKON SHEPTUN TIPU HATMYUH CHITBI TPEHHSL.
[IpocTeie MexaHU3MBI. «30JI0TO€ MPABUII0» MEXAHUKH.

Poruar. Moment cuiisl: M - FI.
YcnoBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[TonBwxHbIHM 1 HenoABMKHBIN O10ku. KIIJ] mpocThIX MeXxaHU3MOB,
n= Aﬂmma
‘4'-3&1‘]_‘:6.‘2[3
JlaBiieHue TBEPAOTO TeNa.
dopmyna 715 BBIYUCIIEHHUS AaBIIeHUs TBEPIOTO Tena:
F
P= Gl

191 JaBnenue raza. ATMocepHoe JaBieHuE.

' IMuapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyna JUIs BEIUMCICHHSI JABICHUS BHYTPH KUIKOCTH:
P=Pgh+DPu,

1.22 3akown [lackans. 'mapaBaundeckuii mpecc
3akon Apxumena. Dopmymna Ui ONpeleNeHHs] BBITAIKHBAIOIICH — CHIIBI,
JeNCTBYIOIIEH Ha Te0, MOTPYXEHHOE B JKUIKOCTH WITH Ta3:

1.23

Fom =pgV

Vcaopue miaBanus tena. IlnaBanue CYZA0B U BO3AYXOIIIaBaHUC




1.24

Mexannueckue KoneOaHus. AMIUIMTYJa, TEPHOJ W YacTOTa KOJICOAHHIA.

dopmyia, CBSI3bIBAIONIAS YACTOTY U EPUOJ KOJICOAHUIA:

1.25

MaremaTuueckuii M TNPYKUHHbIA MasTHUKU. lIpeBpamienue sHeprum mnpu

KoJIe0aTeIbHOM JIBKEHUN

1.26

3aryxaromue kKoynebanus. Bernykaennasie konebanus. Pesonanc

1.27

Mexanunueckue BOJHBI. [IpofosibHBIE M MONEpEYHbIE BOJIHBI. J[JIMHA BOJHBI U

CKOPOCTb PacpOCTPAHECHUS BOJIHBI:

L=v-T

1.28

3By1(. FPOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHULC

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomol

N3mepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
MPYXUHBL, KO3(PPUIIMEHTa TPEHUS CKOJIBKEHUS;, paOOThl CHJIBI TPEHHSI, CHIIbI
YOPYTrOCTH; CpPeAHEH CKOPOCTH JBMXKEHUSI OpyCKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHUs OpycKa MpH ABMKEHUHU 110 HAKIIOHHOH TIOCKOCTH; YaCTOTHI M TIepHo/ia
KojeOaHMi MaTeMaTH4ecKoro MasTHUKA; 4YacTOThl M HepuoAa KoseOaHuil
MPYXKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha phluar; paboThl CHIIbI
YIPYTOCTH IIPH MOABEME I'Py3a C TOMOUIBIO HETIOABUKHOIO OJI0Ka; pabOThI CUIIBI
YIIPYTOCTH MPH MOABEME IPy3a € MOMOILIbIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEAIOBOH CHIIBI OT 00bEMA MOTPYKEHHON YacTH
Tela M OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOMIEH CHUIIBI OT
Macchl TeJa; CUJIbl TPEHUSI CKOJIbKEHUSI OT CHJIbI HOPMAJIBHOTO JaBJIEHMS U OT
poJla IOBEPXHOCTHU; CUJIBI YIPYIOCTH, BO3HUKAIOIIEH B IPYXHUHE, OT CTENEHU
nedopmaruu IpyKUHBI, YCKOPEHUsT OpycKa OT yrijla HakJOHA HAMpaBIISIOIICH;
neproja (4acToThl) KOeOaHUN HUTSHOTO MasTHUKA OT JUTMHBI HUTH; TEPUOJIA
KoJe0aHui MPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTH MPYKUHBL;
HCCIIeIOBaHNE HE3aBHCUMOCTH TMepHoja KojeOaHWW HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phlyara

1.30

Qusuueckue sA6neHUs 6 npupooe. TPUMEPbl JABUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B KHUBOH U HEXKUBOU IIPUPOE, NEUCTBUE CUIIBI TPEHUS B IIPUPOLIE U

TEXHUKE, MPHUIHMBBI W OTJIMUBBEI, JIBUXXCHHUC IIJIAHCT ComHaeuHOM CUCTEMBI,




pPEaKTUBHOE JBIIKEHUE )KMBBIX OPraHU3MOB, PbIYard B TEJIE YEI0BEKA, BIUSHUE
aTMOC(EepHOTO JaBJICHUSA Ha XUBOW OpraHHU3M, IUIaBaHUE PHIO, BOCIPUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue yCMpOﬁCWlBG.’ CIIMAOMETP, OATUMKH IIOJTOXKCHHUA, PaCCTOAHHA U
YCKOpPE€HHA, IOUHAMOMETpP, IMIOAIIMIIHKUKHK, PAKEThI, pbIyar, HO,Z[BI/I}KHBII‘/'I u

HGHO[[BI/DKHLII;'I 6HOKI/I, HAaKJIOHHAsA ITIJIOCKOCTb, HPOCTBIC MCXaHU3MbI B 6LITy,

L3l cooOmIarIuecss COCybl, YCTPOMCTBO BOJOINPOBOJA, THAPABIMUYECKUI Tpece,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBONH HACOC, apeoMeTp, 3IXOJOT,
UCIIOJIb30BaHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU S
OCHOBHBIC  TIOJIOKCHUSI ~ MOJICKYJIIPHO-KMHETHYECKOH ~ TEOPHHM  CTPOCHHUSI

2.1 BemecTBa. Moienu TBEPIOT0, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHHUI BEIECTBA.
Kpucrammuueckue u amopdHbIe TeIa

20 JlBmxenue dactul, BemectBa. CBsi3b  CKOPOCTHM  JIBHDKEHHSI  YacTHI[ C

' Temreparypoii. bpoyHoBckoe aBrkeHue, Tupdy3us

2.3 CMaunBaHUE U KaWUISIPHBIC SIBIICHUS

24 TennoBoe pacimupeHye u cxaTtue

25 TemoBoe paBHOBECHE

26 BuyTtpennss sHeprus. Pabora W Termionepenada Kak CHOCOOBI H3MCHEHUS

' BHYTpPEHHEH SHEPTHU

2.7 Bune! Teronepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3TYIESHUE
HarpeBanne wu oxnaxnenue Ten. KonmuecTBo — TemaoThl. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(ty—1)
3aK0H COXpaHEHHsI SHEPTUU B TEIJIOBBIX IMpolleccax. YpaBHEHUE TEIIOBOTO
Oananca:

29

O +0, +..=0
Hcnapenne u kouaeHcanus. V3MeHEHHE BHYTPEHHEH HHEPrUM B IIpoOIEcce
210 UCHapeHus W KoHAeHcanuu. KumneHue IKUIKOCTH. YJelbHas TeIioTa
' napoo6OpazoBanus: L = Q/m
2.11 BraxxnocTs Bo3ayxa




[InaBnenne wu Kpuctaumzanus. V3MeHeHWe BHYTpPEHHEH SHEpPruM Mpu

IUIABJICHUU U KpUCTAJIJIM3alluu. YIIGJ'IBHaH TCIJIOTA I1JIaBJICHUA:

2.12 ’ 0
_}H
BHyTpeHHss sHEprus cropaHus TOIUIMBA. Y [€lIbHAs TEIUIOTa CrOpaHUs TOILIUBA:
2.13 q=0Q/m
2.14 [Tpununs! paboTs! TernoBsix neurareneid. KI1J] reroBoro nsuraresns
Ipaxmuueckue pabomoi
N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OIIyIIEH HAarpeTblii IWIMHApP;, KOJMWYECTBA TEIUIOTHI,
2.15 OTJJAHHOTO HArpeThIM LWIMHIPOM, IOCJE OMYCKaHUS €ro B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCUTEIbHOW BIIAXKHOCTU BO3AYXa; YJAEIbHOW TEIJIOTHI
IU1aByieHus Jbaa. MccrnenoBanre n3MeHEHUs TEMIIEPAaTyphl BOABI IPU Pa3IMYHBIX
YCIIOBUSIX; SIBJIEHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOIHOU U
ropsiuel BOJbI; POLECCA UCTIAPEHUS
Qusuueckue sA6leHUs 6 Npupode: TIOBEPXHOCTHOE HATSHKEHHE U KalWUISIpPHbIE
2.16 SIBJICHUSI B TIPUPOJE, KPUCTAIIBI B Mpupoje, uznydenue CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa
Texnuueckue ycmpoticmea. KalUJUIAPbI, IPUMEPBl UCTIONb30BaHUS KPUCTAIUIOB,
917 KHUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILJICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETp, NapoBasi TypOuHa, JBUTAaTeb BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexrtpuszanus Tei. [[Ba BUAa 2IEKTPUUYECKUX 3apsiI0B
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyrnona
3.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsaaa
34 Onektpuueckoe mone. HanpsokéHHocTh  anekTpudeckoro mois.  [IpuHnun
' CYIIEPHO3UIINH AIEKTPUYECKUX MoJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn snekrpuueckux 3apsiioB. JIeHCTBHE 3JEKTPUYECKOro IO  Ha
' aNeKTpudecKue 3apspl. [[pOBOAHUKYN U TUANEKTPUKU
3.6 [TocTossHHBIN 7eKTPUYECKHl TOK. JelcTBUS 3eKTpruuecKoro Toka. Cuia Toka.




Hanpsoxenue.

I =q/t,U=Aq

DJEKTPUYECKOE COMPOTUBIICHHE. Y ICIbHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma 151 yaacTka saekTpudeckoit nemu: | = U/R
[TocnenoBarenbHOE COSAMHEHHE TPOBOTHUKOB:
I,=L; U=U,+U,: R=R,+R,
3.9 [TapannensHoe coequHEHNE TPOBOAHIUKOB PABHOTO COTIPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 2
CMmenanHbIe COeTMHEHHS TPOBOHUKOB
Pabota u MmoutHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoyns — Jlenna:
2
3.11 O=I"-R-t
312 OnbIT Opcrena. MarHuTHoe IMojie MPSMOro MPOBOJHUKA C TOKOM. JIMHumM
MarHUTHON MHIYKIIUU
313 MarnutHOoe TmOJ€ TOCTOSIHHOrO MarHuTa. B3anmMoaencTBHe MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MarHUTHOTO MOJIsI HA IPOBOAHUK C TOKOM
3.15 Omnbrtel @apajnes. SABnenue anekTpoMaratuTHOW nHAYKMu. [Ipasuino Jlenmna
Ipaxmuueckue pabomoi
M3mepeHne  3JEKTPUYECKOTO  CONMPOTHBIEHUS  PE3UCTOPA;  MOIIHOCTHU
AJIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
3.16 HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIONIETO B IPOBOJIHUKE

(pCSI/ICTOpBI, naMnqua), OT HaIIPAKCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTU
COIMPOTUBJICHHUSA OT JJIMHBI IPOBOJHHKA, IIJIOIIAAN €TO0 IMOIICPEYHOro CCUCHUA U

YACIBHOTO COMMPOTUBJICHUS.




[IpoBepka mpaBuia A 3AEKTPUUECKOrO HAMPSKEHUS] IPU TOCIEI0BATEIILHOM
COCIMHCHUH TMPOBOJAHUKOB; TpaBuia JJIsi CHJIBI 3JIEKTPUUECKOrO0 TOKa MpPHU

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quzuyeckue s6leHUs 6 Npupode: DIEKTPUUYECKUE SBIECHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE I0JIe 3eMITH, Ipelid MO0CoB,
POJIb MAarHUTHOTO TOJIS JUIS KU3HH HA 3eMIIe, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SICKTPOCKOI, aMIIEpMETp, BOJIBTMETP, PEOCTarT,
CUETYMK  DIIEKTPHYECKOW  DHEPTrUH,  DJIEKTPOOCBETUTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTelbHbIE 3IEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
MPEIOXPAHUTEIH, OSJCKTPOMArHHUT, JJICKTPOJBUTATENIb IOCTOSHHOTO TOKA,
TeHepaTOp MOCTOSHHOTO TOKa
3.19 DnexkTpoMarHuTHbIE BOJIHBL. [1IKkana anekTpoMarHuTHRIX BOJH
3.20 JlyueBast Mmozienb cBeta. [IpsiMosinHeitHOE pacipocTpaHeHHE CBeTa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH NPETOMIICHUS CBETa
3.23 Jlucnepcus cBera
394 JIunza. Xon nydeit B nmnH3e. DoKycHOE paccTostHUE NUH3BL. OnTHUecKas cuja
' aun3el: D = 1/F
3.25 I'na3 xak onTrueckas cuctema. Onruyeckue npruoopsl
Ipaxmuueckue pabomvi
M3mepeHne onTHYeCKON CHITbl COOMPAOLIEH JIMH3bI; OKYCHOTO PACCTOSIHUS
cobupartorieit JIMH3bI (110 CBOWCTBY PABEHCTBA pa3MepoB MpeaMeTa U H300pakeHus,
326 KOTJIa IIPEeIMET PACIIONIOKEH B TBOMHOM (DOKYCe), TOKa3aTesl MPEIOMIICHHS CTEKIIA.
' HccnenoBanne  cBoiicTBa  M300paXKeHUs, TMOIYYEHHOTO C  MTOMOIBIO
coOuparolel JIMH3bI; U3MEHEHHS (POKYCHOTO PACCTOSHUS IBYX CIJIOKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMJICHHUS] CBETOBOTO Jiyda OT yIJIa MaJieHus Ha TpaHuIle
«BO3JTyX — CTEKIJIO»
327 Qusuueckue senenus 6 npupode: 3atmenuss Comnna u JlyHel, 1Bera Ter,
' ONTUYECKUE sIBIeHUS B aTMochepe (1BeT HeOa, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEpHCKOIN, (oToarmapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBGIE SABJIEHUSA
41 PamnoaktuBHOCTE. Anb(da-, Oera-, ramMmma-uznydenus. Peakuuu anbda-u Oera-

pacmaza




4.2

Omneitel Pesepdopaa mo paccessHuto anbha-gactuil. [InanerapHas Mmoaens aToma

4.3 CocraB aromMHOTO siipa. M3oTormsr

4.4 [Tepuon momypacnaga aTOMHBIX siziep

4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsI0BOTO0 U MAaCCOBOI'O YHCEI
Qu3uueckue AGNeHUs 8 Npupode: E€CTECTBEHHBIM paJMOaKTHBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, pPaIMOaKTUBHOE W3JIy4YeHHE NPUPOTHBIX MHHEpPAJIOB,
IeWCTBHE paTMOaKTHBHBIX M3ITy4eHUI Ha OPraHU3M YellOBEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, HHIUBUAYAIbHBINA JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHasd DOHEPIreTUKa
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