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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJICHA Ha
OCHOBE TOJIOXKEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOMU
oOpa3oBaTenbHON mporpammsbl, mpeacraBieHHbIx B OI'OC 00O, a Takke ¢ y4érom
¢denepanbHOil paboueil mporpamMmbl BocnuTaHus M KoHIENmuu mpernojaBaHust y4eOHOTO
npeaMera «DU3uKa».

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJICHA Ha
OCHOBE TOJIOXKEHUH W TpeOOBaHMU K pe3ylbTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOMU
oOpa3oBaTenbHON mporpammsbl, mpeacraBieHHbIXx B OI'OC OO0, a Takke ¢ y4eroMm
¢benepanbHOi pabouell mporpaMmbl BOCIUTAHHS M KOHIEMIUM MpPEnojaBaHUs Y4eOHOTO
npeaMera «OU3UKa».

Conepxanue  mporpaMMbl 1o (u3MKe  HampaBleHO  Ha  (opMHpOBaHUE
€CTeCTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYAIOUIMXCS M OPraHU3aLMI0 HM3Y4YeHUs (QHU3UKU Ha
NeITeIbHOCTHOM OcHOBe. B mporpamme mo ¢u3mke yUUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanmzauuu  TpeboBaHuit OI'OC OOO K mnjnaHUpyeMbIM JUYHOCTHBIM H
METanpeIMEeTHBIM  pe3ynbraTaM  OOy4eHMs, a  TaKkKe  MEXKIPEAMETHbIE  CBS3M
€CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl.

[Iporpamma no ¢u3MKe yCTaHABIMBAET pacHpeiesieHHe yuyeOHOTO MaTepuana 1o TojaaMm
oOydenust (Mo Kiaccam), TpelaraeT IMPUMEPHYIO MOCICIOBAaTEIbHOCTh HU3YYCHUS TEM,
OCHOBaHHYIO Ha JIOTMKE pAa3BUTHS NPEIMETHOTO COJAEPKAaHMS U Y4eTe BO3PACTHBIX
0coOeHHOCTEH 00yJaroMUXCH.

[Tporpamma mo ¢usuke pazpadboTaHa ¢ HEIbI0 OKa3aHUs METOJUUECKON MOMOIIN YIUTEITIO
B CO3/1aHUM paboueil mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusuKa ABISETCS CUCTEMOOOPA3YIOLINM Il €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB M SIBJICHUN, W3y4aeMbIX XUMHEH,
Ouosorueit, actpoHoMuell u (puznyeckoi reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIIIET HamOojee sCHbIE 00paslibl NMPUMEHEHHs HAayYHOTO METOAa
MO3HAHMS, TO €CTh CIOCcO0a MOJIydeHUsI JOCTOBEPHBIX 3HAHUI O MUpe.

OnHa W3 THaBHBIX 33734 (uznyeckoro oOpa3oBaHHUs B CTPYKType o0miero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM E€CTECTBEHHOHAYYHON TIPaMOTHOCTH M HWHTEpeca K HayKke Yy
oOyuaronmxcs.

Wzyuenne ¢usukn Ha 0a30BOM YpOBHE MpENIojiaraeT OBJIAJCHHE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPH3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTB!

® HAY4YHO OOBSACHSTH SIBIICHUS,

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIICIOBAHMS;

® UHTEPHPETHPOBATH JaHHbIC U UCIOJIH30BATh HAYYHbIE JT0KA3aTENIBCTBA JUIS MTOJIYUCHUS

BBIBOJIOBY.

Ilenn w3yueHus (UMK Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHHS OIpPENEICHHI B
KOHIICTILIMYU TperoiaBaHusl ydyeOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3AIUAX
Poccuiickoit @enepannu, peaqu3yonmx 0CHOBHbIE 00111e00pa3oBaTeIbHbIC IPOTPAMMBI.

Lenu n3ydyenus GU3HKU:

e npuoOpeTeHHe HHTEpeca M CTPEMJICHHs OOy4alomMXCS K HAaydHOMY H3yYCHHIO

NPUPOIBI, PA3BUTHE UX UHTEIJICKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;
® Dpa3BUTHE MPEACTABICHHA O HAYYHOM METOJEe T[O3HAaHUS U (OPMHPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOILIUM SIBICHUSIM;
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e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH,

e (opMupoBaHHE MPEJCTABICHUNA O POIM (PU3MKU JJIS PA3BUTHUS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJOTHH;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymel mnpodeccnoHaIbHON
NeATeNbHOCTH, CBSA3aHHOM ¢ (PU3MKOH, MOATOTOBKA K JajbHEHIIEMY O0YUYEHHUIO B 3TOM
HaIpaBJICHUU.
JIOCTIDKEHHE STHX IeJiel MporpaMMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIeUnBACTCS PEIICHUEM CIIEIYIONINX 3a1ay:
e npuoOpeTeHHEe 3HAHUW O JTUCKPETHOM CTPOCHUHM BEIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHEe YMEHHMH ONHUCHIBAaTH M  OOBICHATH (PU3MUECKUE SIBICHUS C
MCIIOJIb30BAHMEM TOJYYCHHBIX 3HAHU;

® OCBOGHHE METOJIOB pEIICHUS MPOCTEHUIIMX pPACUYETHBIX 337a4 C HCIOJIb30BAHUEM
¢u3nUIecKux Moesel, TBOPUECKUX U MPAKTUKOOPHEHTUPOBAHHBIX 33124,

® pa3BUTHE YMEHUH HaAOIIOAAaTh MPHUPOJIHBIC SBICHUS M  BBIIOJHATH  OINBITHI,
nabopaTopHble pabOTHl M SKCHEPUMEHTAIbHBIC HCCIIEAOBAHUS C HCIOJIb30BAHHUEM
M3MEPHUTENIbHBIX PUOOPOB,;

® OCBOGHHE MPHEMOB PabOTHl ¢ MHPOpPMALUEH (U3NUECKOTr0o COAEpIKaHUs, BKIIOYAs
MHPOpPMALIMIO O COBPEMEHHBIX JOCTHKEHUSAX (U3MKH, aHAIM3 U KPUTHYECKOE
OIICHHBaHKE WH(OPMAIIHH;

® 3HAKOMCTBO CO cepamu MPOoPecCHOHATHLHOMN AeATEeNbHOCTH, CBA3aHHBIMU C (DHU3UKOH,
U COBPEMEHHBIMHM TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JOCTHXKECHHUAX (PUIUUECKOM
HaYKU.

OOmiee ynciio 4acoB, PEKOMEHIOBAHHBIX JJISl M3y4eHHUs (PU3MKU Ha 0a30BOM YpOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelnmo), B 8 kiacce — 68 vacoB (2 vaca B Heneno),
B 9 KJlacce - 102 qaca 3 Jaca B HEJICIIO).
[Ipenyiaraemselii B nporpamme 1o (usmke nepedyeHb Ja00paTOpHBIX padOT M OMBITOB SBISCTCS
PEKOMEHAATENbHBIM, YUYUTENb JIETaeT BRIOOP MpHY MPOBEIECHUH JTa00paTOPHBIX PadOT U OIBITOB C
Y4ETOM MHAMBHYaJIbHBIX OCOOCHHOCTEH 00yJaroNuXcsl, CIIMCKA SKCIIEPUMEHTAIBHBIX 3a/IaHHH,
IpeJUlaraeéMblX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 10 (PH3HKe.

COJAEPXAHUE OBYYEHUS
7 KJIACC
PDu3uKa 1 e€ poJib B IO3HAHUHU OKPY/KAIOIIEro MUpa.

@usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SBICHUSA. MEXAHUYECKUE,
TEIUIOBBIC, SJICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenUUMHBL M3MepeHnue ¢usuueckux BeanuuH. Duszndeckue MTPUOOPHI.
[TorpemHocTs n3MepeHnii Mexx1yHapoaHasi CUCTeMa €AUHULL.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAyKM M3Yy4aroT Npupoay. EcTecTBeHHOHay4dHBII
METOJl TO3HaHWs. HAOJIOJEHUE, IIOCTAaHOBKAa HAYYHOTO BOINPOCA, BBIIABIDKCHHE THIIOTE3,
HKCIEPUMEHT TI0 TPOBEpKE THUIOTE3, OObsCHeHHEe Halmronaemoro spiaeHud. OmnucaHue
($u3NUECKUX SABJICHUH C TTOMOIIBIO MOJIETEH

emoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, IEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SBJICHHSI.



2. O®uznyeckue MpuOOPHl U MpOLEAypa MPSIMBIX U3MEPEHHI aHaJIOrOBBIM M IH(PPOBBIM
puOOpOM.

Jlabopamopusie padomot u onvimal.

OmnpeneneHue 1eHbI AeIeHUs KaJIbl K3MEPUTEIHLHOT0 Iprudopa.

N3mepenue paccTosHUM.

N3mepenune 00bEMa JKUAKOCTH U TBEPIIOTO Tena.

Omnpenenenne pa3MepoB MaJIbIX TeIl.

W3mepenue TemmepaTypbl NpU IOMOIIM >KHIKOCTHOIO TEpPMOMETpa MW JaTyuKa

TeMIepaTyphbl.

ok wn P

6. IIpoBenenue ucciaenoBaHMS MO MPOBEPKE THIOTE3bl: aJbHOCTh IMOJIETA IIAPUKA,
MYHIIEHHOTO TOPU30HTAIBHO, TEM OOJIbINEe, YeM OOJIbIlIe BBICOTA MyCKa.
IlepBoHayajibHBIEC CBEICHUSI O CTPOCHHH BellecTBA.

CrpoeHue BelleCcTBA: aTOMbl M MOJEKYJbl, MX pa3mepbl. OIBITH], JOKa3bIBaIOIINE
JUCKPETHOE CTPOCHHUE BEILECTBA.

JIBukeHue dacTul BemiecTBa. CBSA3b CKOPOCTH JBHMXKEHHMS 4YacTUL[ C TEMIEPATypoil.
BbpoynoBckoe naBmwxkenue, nuddysus. BzaummoneicTBre YacTHIl BEIISCTBA. MPUTSHKEHUE H
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI  BEILECTBA: CTPOEHHME TIa30B, JKUAKOCTEM M  TBEPABIX
(kpuctaiumyecknx) Ten. B3aMMOCBS3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX UM HMX aTOMHOMOJIEKYISpPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTtHbIX COCTOSHHUN
BO/IBL.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBMYKEHUSI.

2. Habmopnenue nuddyszun.

3. Habmonenue sBneHHM, 0OBACHSIIOMMNXCA MPUTSDKEHUEM WM OTTAJIKUBAaHMEM YaCTHIL

BEILECTBA.

Jlabopamopusvie padomot u onvimal.

1. Ouenka quaMeTpa aToMa METOAOM PSIOB (C UCTIONIb30BaHUEM (HOTOTpadHIi).

2. OnsIThI 110 HAOIIOAEHUIO TEIIJIOBOTO PACIIMPEHUS ra30B.

3. OnsbITHI M0 OOHAPYKEHHIO TEHCTBHS CHUIJI MOJICKYISIPHOTO MPUTKEHHUS.

JABusKeHHre U B3aMMOAeliCTBHE TeJl.

Mexanndyeckoe JBUKEeHHE. PaBHOMepHOe M HepaBHOMEpHOE JABHKeHUE. CKOpOCTb.
CpenHsig cKopoCTh TP HEPAaBHOMEPHOM JBHKEHUU. PacyeT Iyt u BpeMEHM IBUKEHHUS.

SBnenne wmHepuuM. 3aKOH HMHepLUuU. B3anmoneilicTBue Tenl Kak NPUYMHA H3MEHEHMS
CKOPOCTH JBMXEHHMS Tel. Macca kak mMepa MHEpTHOCTH Tena. IlnoTHocTh BemectBa. CBs3b
TUIOTHOCTH € KOJTMYECTBOM MOJIEKYJI B €JMHUIIE 0ObeMa BEIEeCTBa.

Cuna kak XapakTepucTuka B3auMmojnedcTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpa. fIBlieHHME TArOoTeHHMs M cwia TsokecTH. Cuna
TSOKECTH Ha JApyrux IuaHetax. Bec tena. HesecomoctTs. CrojkeHHME CHII, HallpaBJIEHHBIX IIO
onHO# npsmoii. PaBHozelicTByromas cuin. Cuna TpeHus. TpeHue CKOJIbKEHHUS U TPEHUE IOKOSL.
Tpenue B IpupoAe U TEXHUKE.

emoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO JABMKEHUS Tea.

2. V3mepeHune CKOPOCTH MPSMOIHMHEHHOTO JIBHKCHHUS.

3. HabGnronenue siBlieHUS MHEPIIHH.

4. HabmoneHne u3MEeHEHHs CKOPOCTH TPU B3aUMOJICHCTBUU TE.
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5. CpaBHeHHE MacC MO B3aUMOJEHCTBUIO TEJL.
6. CnoxxeHue CuJl, HaNpaBJICHHBIX MO OJTHOW MPSIMOH.
Jlabopamopusvie padomot u onvimel.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JABHMXKEHUS (LIapyKa B IKHIKOCTH, MOJCIH
ANEKTPHUUECKOTO aBTOMOOWJISI ¥ TaK JlaJiee).

2. OmnpeneneHue cpeiHEl CKOPOCTU CKOJBXKEHHS OpycKa WM IIapuKa M0 HaKIOHHON
IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tena.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (nedopmariuu) NpyKUHBI OT
IIPUJIOKEHHOM CUJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U
XapakTepa CONPHUKACAIOLINXCS TOBEPXHOCTEM.

JaBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbUICHHS U YBEIWYCHUs AaBieHus. [laBienue ra3a. 3aBUCUMOCTh
JaBlIeHUs Ta3a oT oObema, TeMrieparypsl. [lepenada naBieHus] TBEPABIMU TEIAMHU, XKUIKOCTIMH
u razamu. 3akoH [lackans. [IHeBMaTHueckue MaIIMHBI. 3aBUCUMOCTH JAaBJIEHUS KUAKOCTH OT
rnyOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocynbl.  ['mapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnan u atMocdepHoe naBieHue. [IpUYMHBI CyIIECTBOBAHUS BO3AYLIHOM
obonouku 3emun. OmbiT Toppuyernu. M3mepeHune arMoc(epHOro AaBiCHHUS. 3aBHCHMOCTD
aTMOC(EepHOTo JaBJeHHUsS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl i u3MepeHus
aTMOC(EpHOTO JJaBJICHUS.

JleficTBreE J)KUIKOCTH U ra3a Ha IMOTPY)KEHHOE B HUX Telo. BriTankuBaromas (apxume0Ba)
cwia. 3akoH Apxumena. [1naBanue ten. Bo3nyxomasanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBiaeHUs )KUIKOCTBIO U Ta30M.
Coobmarommuecs: CoCy/Ibl.

I'mpopaBnuueckuit mpecc.

[TposiBaeHue neicTBHs aTMOC(HEPHOTO JaBICHUS.

ok wn e

3aBHCHMOCTh BBITAJIKMBAIOUICH CHJIBI OT OO0BbEMA MOTPYKEHHOM YacTH Tela U
IJIOTHOCTH KUJKOCTH.

~

PaBeHCTBO BBITAIKHMBAIOIIECH CHJIbI BECY BHITECHEHHOU KUJKOCTH.

oo

VYcnoBue 1maBaHus Tl IUIABAHUE WM IIOTPYXKEHUE Tl B 3aBUCUMOCTH OT

COOTHOULIEHUS IIJIOTHOCTEHN TeNa U )KUJKOCTH.

Jlabopamopusie padomot u onvimol.

1. HccnenoBaHue 3aBHCHMOCTH Beca Tejla B BOAE OT 00bEMa MOTPyKEHHON B KUAKOCTh
4acTH TeIa.

2. OmpeneneHue BBITATKUBAIOUICH CHIIBI, JCHCTBYIOLIEH Ha Teno, MOTPYyKEHHOE B
KUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTH BBITAJKUBAIONICH CUJIBI, JCUCTBYIOIICH Ha TEIO B
KUIKOCTH, OT MACCHI TeJIA.

4. OnbIThl, 1€MOHCTPUPYIOIIKME 3aBUCUMOCTb BBITAJIIKUBAIOIIECH CHIIbI, JEHCTBYIOIICH Ha

TEJO B XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B JKUAKOCTh YACTH Tella U OT IJIOTHOCTH

KUIKOCTH.



5. KonctpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOAKM M OIpefeiieHHE €€
IPy30I0AbEMHOCTH.
Padora u MOIIHOCTB. JHEPrHUsl.

Mexannyeckasi pabota. MOIIHOCT®.

[IpocThle MexaHHM3MBI: pblYar, OJOK, HAKJIOHHas IUIOCKOCThb. IIpaBmiio paBHOBecHs
peruara. [IpuMeHeHne TpaBuiia paBHOBECHS phluara K OJIOKY. «30JI0TOE MPABHIIO» MEXaHUKHU.
Koaddunuent mnonesnoro naeiictBus (manee — KIIJI) mpocthix MexaHu3moB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexanndeckass 3Heprusa. KuHermdeckas W mnoTeHUMalbHas »3Heprus. IlpeBpamienue
OJITHOTO BU/Ia MEXaHUYECKOW 3HEPTHU B APYroi. 3aKOH COXPaHEHUs JHEPIUU B MEXAHUKE.

emoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomot u onvimol.

1. Onpenenenue paboOTHl CHUJIBI TPEHUS TPU PABHOMEPHOM JIBUKCHHMH TeJa 10

TOPU30HTAILHON NIOBEPXHOCTH.

2. HccnenoBanue ycnoBHiA paBHOBECHS pblyara.

3. Wsmepenue KIIJ] HaKIOHHOH MIIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOM 3HEPTUN.

8 KJIACC
TemioBble sIBJICHHS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUUECKON TEOpUN CTPOEHUS BelecTBa. Macca
U pa3sMepbl aTOMOB W MOJIeKyl. OIBITbl, NOJATBEP)KIAIOLUIME OCHOBHBIE IOJIOKEHHUS
MOJIEKYJIIPHOKMHETUYECKOU TEOPUH.

Mogenu TBEPIOTO, )KUAKOTO U ra3000pa3HOro cocTosiHUi BenlecTBa. Kpucrammmueckue u
amopdusie Tena. OObsCHEHUE CBOWCTB ra30B, KHUIKOCTEH M TBEPIBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJISIDHO-KMUHETHYECKOH Teopuu. (CMmaunMBaHME W KamWUISpHbIE sBIeHUA. TemnoBoe
pacUIMpEeHHE U CKATHE.

Temneparypa. CBsA3b TemmepaTypsl €O CKOPOCTbIO TEIJIOBOTO JIBMJKEHUS YaCTHIL.
Buyrpennsis sueprus. CrocoObl H3MEHEHHMs] BHYTPEHHEH OSHEpPruu. Teruionepenaya Hu
coBepieHre padoTel. Busl Tenonepeaayn: TeIONPOBOJHOCTh, KOHBEKIHS, U3TyUYCHHUE.

KonudecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeMIO0OOMEH W TEIUIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOro Oananca. [lnaBieHune W OoTBepAEBaHUE KPHUCTATUYECKUX
BEIIECTB. YJenbHas TemoTa IuiaBneHus. [lapooOpa3oBanue u KouaeHcanus. Vcmapenue.
Kunenne. YneneHas Temora mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JJaBJICHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIJIOTa CrOPaHUsL.

[Mpuanuner pabotel TeruioBbix asurareneit KIIJ[ temmoBoro nBuratens. TeruioBblie
JBUTATENIM U 3aIIUTa OKPYKAIOIIEH CPEIbIL.

3aKOH COXpaHEHMsI U NIPEBPAILEHUS JHEPTHH B TEIUIOBBIX IIpOLIEcCax.

Hemoncmpayuu.

Hab6nronenue OpoyHOBCKOTO JBMYKEHUSI.

Habmronenue nuddysuu.

HaOntonenue siBieHnil cMauyMBaHUs U KallWJUTSIPHBIX SIBJICHUH.
HabnroneHnue TemioBoro paciupeHust Tedl.

ISAEEI S .

N3menenune AAaBJICHUA Ta3a IMPpU UBMCHCHUHA 00BéMa 1 Harp€BaHHu UJIN OXJIAKACHUH.
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6. IlpaBuna U3MepeHUs TEMIIEPATYPHI.

7. Bwuppl Temionepenayu.

8. OxJaxJaeHue npu COBEPIIEHUH pabOTHI.

9. HarpeBanue npu coBepiieHHH pabOThl BHEITHUMU CHUJIaMU.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3TUYHBIX BEIIECTB.

11. HaGnroeHue KUMEeHusl.

12. HaGnroeHue moCTOSIHCTBA TEMIIEPATyphl MPH MJIaBICHHUH.

13. Mozenu TenaoBbIX ABUraTeNeH.

Jlabopamopusie padomot u onvimel.

OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TIPUTSKESHUS.

OMnBITHI IO BRIPAIIUBAHUIO KPUCTAJUIOB MIOBAPEHHON COJIM WIIM caxapa.

OnbITH IO HAOMIOICHHUIO TETUIOBOTO PACIIMPEHUS Ia30B, KHUIKOCTEH U TBEPBIX TEl.
Omnpenenenue 1aBaeHUs BO3AyXa B OaIOHE MINPHILIA.

OmnbITH, JAEMOHCTPHUPYIOUIME 3aBUCHUMOCTH HaBICHHUSA BO3JIyXa OT €ro o0béma u

ISAREI S

HarpeBaHUs NN OXJIAKICHUS.

6. IlpoBepka THUIOTE3bl IUHEHHOW 3aBUCHUMOCTH JJIUHBI CTOJIOMKA KHUJIKOCTH B

TEPMOMETPHYECKOM TpyOKe OT TeMIepaTyphl.

7. HabGmonenue m3MeHEHHs] BHYTPEHHEH SHEPrHM Tejla B pe3ysbTaTe TeIulonepenadyd u

paboThI BHELTHUX CHJI.

8. MHccrnenoBanue siBIeHUs TEIUIOOOMEHA IPU CMELIMBAHUN XOJIOHOW U ropsiued BOJIBL.

9. OmnpezneneHre KOIUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpPH TEIJIOOOMEHE C

HarpeThlM METANINYECKUM LIMJINHAPOM.

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca UCIapeHus.

12. Onpenenenre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenrie yaenbsHOHM TEIIOTHI IUIABJICHHUS JIBAA.

JIeKTpUYeCKHe 1 MATHUTHBIE SIBJICHHS.

Onextpuszanus Tei. JBa poja aJIeKTpUYECKUX 3apsaoB. B3ammopeicTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTH CHWIIBI B3aMMOJCHCTBHUSI 3apSDKCHHBIX TEN OT BEIMYMHBI
3apsJI0B U PACCTOSIHUSI MEKIY TEJIAMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro noss. IlpuHnun cyneprno3uuuun
AIIEKTPUYCCKHX T0JIcH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3aps1oB. DJIEMEHTapHBbIM 3ieKTpudeckuil 3apsia. CTpoeHue
atoMa. [IpoBOAHNMKM U TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsa.

ONEeKTpUUYECKUN TOK. YCIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOro ToKa. McTouHuKn
MOCTOSIHHOTO TOKa. JICWCTBHS 3JEKTPHYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEKTPUUECKUH TOK B )KUJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJleKTpuyeckoe HampspkeHue. ConpoTHBIIEHHE
IIPOBOJHMKA. YJIENbHOE CONPOTHUBIEHUE BellecTBa. 3akoH OMa and yyacTKa LEMH.
ITocnenoBarenbHOE U ApaJLIEIBHOE COEIUHEHNE IIPOBOJHUKOB.

PaboTa 1 MOLITHOCTH AJIEKTpUYECcKOro Toka. 3akoH Jlxoyns—JIeHma. Dnekrpuyeckue nemnu
U TIOTPEOHUTENH JIEKTPHUECKON FHEepTruu B ObITy. KopoTKoe 3ambIkaHue.

ITocTositHHBIE MarHuThl. B3aMMOAENCTBHE IOCTOSAHHBIX MArHUTOB. MarautHoe moJe.
MarunuTHoe nojie 3eMJIM U €ro 3HaYeHHUE Jis1 ®KU3HUA Ha 3emie. OnbiT Dpcerena. MaruutHoe moiie
JJIEKTPUUYECKOro TOKa. IIpuMeHeHne 3JIeKTpOMarHuTOB B TEXHUKE. [IefiCTBHE MarHUTHOIO IOJIS



Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUIaTeNb IOCTOSHHOrO ToKa. lMcmosb3oBaHue
JJIEKTPOJABUraTeIe! B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBieHue  dieKTpoMarHuTHOM  uHAyKuuu. IlpaBwio  Jlenna.
Onekrporenepatop. CrocoObl MOMYyYEHUS AIIEKTPUYECKOW HHEPIUu. ODIEKTPOCTAHLUH Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

DnexTpusanus Te.

JIBa poJia ANEKTPUYECKUX 3apsA0B U B3aUMOICHCTBUE 3aPsKCHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTU4yecKas MHIYKIHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B.

[IpoBOAHUKY U AUBIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPUYECKOTO I1OJIS.

McToyHNKH ITOCTOSTHHOTO TOKA.

©oN Ok~ R

JIeNCTBUS 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUM TOK B )KUIKOCTH.
. 'a30BBI1 paspsin.
. I3mepeHue cuiibl Toka aMIIepMETPOM.

el ol el =
w NPk o

. I3MepeHue 31eKTpuYeCcKOro HanpsiKEHUs BOJIbTMETPOM.

. Peocrar u mara3uH COIpOTHUBIICHHUIL.

. B3aumogeicTBre MOCTOSHHBIX MarHUTOB.

. MogenupoBaHre HEBO3MOXKHOCTHU Pa3/ICJICHUSI TTOJIFOCOB MarHUTa.

el
~No o

. MoenupoBaHiE MarHUTHBIX ITOJIEH TOCTOSIHHBIX MAarHUTOB.
. OneIT Opcrena.

. MarauTHO€ 1oJie ToKa. DJIEeKTPOMAarHur.

. [lelicTBME MarHMTHOTO MOJIS1 HA IIPOBOJIHUK C TOKOM.

NDN P
= O ©O©

. DIIEKTPOABUTATENH OCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUs JIEKTPOMAarHUTHOM MHIYKIIUH.

. OnbiTer Dapanest.

. 3aBUCUMOCTb HAIPAaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €ro BOZHUKHOBEHUSI.

NN DN
NN CS RN \N)

25. DieKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopusvie padomot u onvimel.

OnbITH MO HAOTIOACHUIO STIEKTPHU3AIUH TNl MHAYKIMEH U MPU COMMPUKOCHOBEHHUHU.
HccnenoBanue nelCTBUS DIEKTPUIECKOTO MOJISI HA TPOBOAHUKH U TUDIICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPUUECKOH IETTH MOCTOSTHHOTO TOKA.

W3mepenue U peryimpoBaHUE CHIIbI TOKA.

N3mepenue u peryiupoBaHue HAMPSHKCHHS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS

ok wnN P

pe3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

7. OmnbITel, JEMOHCTPUPYIOIIME  3aBHUCHUMOCTb  3JEKTPUUECKOTO  CONPOTUBIICHUS
IIPOBOAHMKA OT €r0 JJIMHBI, IUIOIIAIU MOIIEPEUYHOr0 CEUEHHS U MaTepuaa.

8. IlpoBepka mpaBuiia CIOKEHHS HANPSHKCHUH NpPU TOCIEIOBATEIBHOM COCIUHEHUU
JBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia AJsl CUJIbI TOKA MPH NMapajuIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenre pabOTHI ITEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIAEMOI Ha PE3UCTOPE.
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12. UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JIAMIOYKY, OT HaIPsKEHUS
Ha HEW.

13. Onpenenenne KIIJI narpeBatens.

14. VccnenoBanue MarHUTHOTO B3aUMO/IEHCTBUS IOCTOSTHHBIX MAarHUTOB.

15. 3yuyeHne MAarHUTHOTO TIOJII TOCTOSTHHBIX MArHUTOB IPH HMX OOBEAMHEHUH U

paszeneHun.

16. MccnenoBanue qecTBUS SIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIBI B3aUMOJEHCTBUS KaTylIKU ¢ TOKOM U

MarHuTa OT CWJIbl TOKa M HAIlpaBJICHMsI TOKA B KaTyIIKE.

18. M3yueHue AaeiicTBUSI MAarHUTHOTO T0JIs1 HA MTPOBOIHUK C TOKOM.

19. KoHctpynpoBaHue 1 U3ydeHHne padOThI AIEKTPOABUTaTENs.

20. Usmepenue KITJ{ anekTpoaBuraTebHON YCTaHOBKH.

21. OnBITHl MO MCCIENOBAaHMUIO SIBICHHS 3JEKTPOMAarHUTHOW WHAYKIMH. MCCIEIOBAHUE

W3MEHEHUN 3HaUEHUS U HallpaBJICHNUs HHIYKIIHOHHOTO TOKA.
9 KJIACC
MexaHn4yecKue siBJICHUS.

Mexanuueckoe aBuxkeHue. MarepuanbHas Touyka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBWKEHMs. PaBHOMepHOe mpsMoJMHENHHOEe ABWXkeHue. HepaBHOmepHOE
npsiMoJMHENHOe JBMkKeHHe. CpedHssi U MIHOBEHHAs CKOpPOCTb Tejla IPpU HEPaBHOMEPHOM
JBUKEHUM.

Yckopenne. PaBHOyckopeHHOE TIpsIMOTHHEHHOE ABMkeHHe. CBoOoAHOE maneHne. OnbIThI
lNaynunes.

PaBHOMepHOe nBMXeHUE 1O OKpykHOCTU. [lepuox m yacrora oOpamienus. JluneliHas u
YIJ10Bast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperunii 3akon Herorona. IlpuHnun
CYIIEpPIIO3UIIUHU CHUIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMsI: cuila TPEHUS CKOJBXXEHMS, CHJIa TPEHUs
IIOKOSI, IPYTH€ BUJIbl TPEHUS.

Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHA. YCKOpPEHHE CBOOOTHOTO TMaCHHUS.
IBmxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopoctb. HeBecomocTs
[IEPETPY3KHU.

PaBHOBecue MaTepuanbHON TOUKU. AGCOTIOTHO TBEPAOE Teno. PaBHoBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpauieHus. MomeHT cuibl. LleHTp TskecTu.

Nmnynec Tena. M3meHnenue mmmynabsca. VMnynsc cuibl. 3aKOH COXpaHEHMsI MMITYJIbCA.
PeakTuBHOE NBUKECHUE.

Mexanunueckast pabota ¥ MOIIHOCTb. PaboTa cui TspKeCTH, ympyroct, TpeHus. CBsizb
sHeprun U pabothl. IloTeHHManbHAs SHEPrHs Teia, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTenumanpHas sHEprus cxkaTod npyxuHel. Knnetnueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO ABMKEHHS Tela OTHOCUTENIFHO Pa3HbIX TeNl OTCUETa.

2. CpaBHeHME TyTeH M TPACKTOPHH IBMKEHHUS OAHOTO M TOTO K€ Tellda OTHOCHUTEIHHO

pPa3HbIX TEJI OTCYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSAMOIMHEHHOTO JIBHXKEHUS.

HccenenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JABMKCHUS.
5. HabmioneHnue ABMKEHHS TeIa O OKPYKHOCTH.
9
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Habnronenne MmexaHM4YecKHX SIBJICHUM, TPOUCXOIAIINX B cucTeMe oTcuéTa «Temexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTEIBHO KaOuHeTa (PU3HKH.
3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl T€JIa U AEUCTBYIOLIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHII TPU B3aUMOJICHCTBUU TEII.

N3meneHue Beca Tea Ipu YCKOPEHHOM JIBUKCHUU.

. Ilepenada umiynsca Ipyu B3aMMOJECUCTBUH TEIL.

. IIpeoOpa3oBanus SHEPTUU MTPH B3aMMOICHCTBHH TeIl.

. CoxpaHeHue uMIysbca Ipy HEYNPYTOM B3aUMOIEHCTBHH.

. CoxpaHenue UMITyJIbca Mpu aOCOIIOTHO YIIPYrOM B3aUMO/ICHCTBHU.

. HabGmoieHne peakTUBHOTO JIBUKCHHUS.

. CoxpaHeHne MeXaHU4eCKOI 3HEPTUH MPH CBOOOTHOM MaJACHUM.

. CoxpaHeHre MEXaHUYECKON SHEPrUU MPU JBHKEHUU TeJla 0] IeHCTBUEM IIPYKUHBI.

Jlabopamopusvie padomot u onvimol.

1.

oo

10.

11.

KoHcTpynpoBaHue TpakTa s pasroHa M JajbHEHMIIEro paBHOMEPHOTO JIBMKEHUS
LIapUKa UIH TEIEKKH.

Omnpenenenne cpeiHell CKOPOCTH CKOJBKEHHS Opycka WM JBW)KCHHUS IApUKa IO
HAaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHne ycKOpeHMs Tejla IPU PAaBHOYCKOPEHHOM JBM)KEHHUU II0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JBMKEHUH 0€3
HayaJIbHON CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBWKCHHH 0€3 HaydalbHOM
CKOPOCTH IIyTM OTHOCATCA KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CWIBL TPEHMS CKOJIBXEHHS OT CHJIBI HOPMAJIBHOIO
JaBJICHHUS.

Omnpenenenne K03PpPUINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne pa®OTBl CUJIBI TPEHUS MPH PABHOMEPHOM [BIDKEHUHM Tela IO
TOPU30HTAILHOM NIOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YNPYrOCTH NPU MOABEME Tpy3a C HCIOJIB30BaHUEM
HETIOIBMKHOTO U TIOIBMXKHOTO OJIOKOB.

N3yuenue 3aKk0Ha COXpaHEHUS YHEPTHUH.

Mexanu4deckue KoJie0aHUsI U BOJHBI.
KonebarensHoe nBuxenne. OCHOBHbBIE XapaKTEPUCTHKH KOJEOaHMIA: MEpUOJI, 4acToTa,
aMIuTyna. MareMaTHyeckuii W INPY)KUHHBIM MasTHUKU. IIpeBpamieHue »sHeprum mnpu
KoJ1e0aTeIbHOM JIBHKCHUU.

3aryxatomue kojeOaHus. BeiHykaeHHble konebanus. Pezonanc. MexaHuyeckue BOJIHBI.

CaoiicTBa MexaHuueckux BoJH. [IpomonabHbie U TonepeyHble BOIHBL. [[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJl€, CEUCMUYECKHUE BOJIHBI.
3Byk. ['poMKOCTB 3ByKa U BbIcOTa TOHAa. OTpakeHue 3Byka. HGpa3ByK U yIbTPa3BYK.
emoncmpayuu.

1.

2.
3.
4.

Habnronenue xonebanuii Te no AUCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habmnronenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habnronenue BBIHYX/IEHHBIX KOJeOaHUI U pe30HaHca.
PacnipocTpanenue nmpo10abHBIX M IONEPEYHBIX BOJIH (Ha MOJICIIH).
10



5. Habmonenue 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKycTHYeCKHii pe30HaHC.

Jlabopamopusvie padomot u onvimel.

1.
2.
3.

7.
JIEKTPOMATrHUTHOE 110JI€ U 3JICKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE TNOJ€. DJIEKTPOMAarHuTHblE BOJHBL. (CBONCTBA 3JIEKTPOMArHUTHBIX

Omnpenenenne 4acTOTHI U MEPHOAA KOJIEOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U MEPHOA KOIeOaHUH PY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH INEpPHOAA KOJEOaHHWH MOABEIICHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Tepuojia KojeOaHWi MPYyKUHHOTO MasTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH MEpHOAa KOJIEOAaHWU TIpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl Ipy3a.

OnbITel, JEMOHCTPHUPYIOLIME 3aBUCUMOCTh Nepuojia KoleOaHWH MPYKUHHOTO
MasATHHMKA OT MAaCChI I'py3a U )KECTKOCTH IPYKUHBI.

N3mepenune yckopeHUst CBOOOHOTO MaJICHHUS.

BOJIH. [IIkana 31eKTpOMarHuTHBIX BOJIH. MCIIOIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM

CBA3U.

OnexTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBA CBETA.

emoncmpayuu.

1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BonHoBBIE CBOIICTBA CBETA.

Jlabopamopusie padomot u onvimal.

1. H3zyueHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOUIIBHOTO TenedoHa.

CBeTOBbBIC SIBJICHUS.

JlyueBass mopens cBera. McrouHuku csera. IIpsAaMonIMHENHOE pacHpOCTpaHEHHE CBETA.
3armenusa Coanna u JIynel. Otpaxkenue cBeta. [Inockoe 3epkano. 3aKOH OTpakeHHUs CBETA.

IIpenomnenue cBeta. 3akoH IpenomiieHus cBeTa. I1oJIHOe BHYTpEHHEE OTpaKEHUE CBETA.
Hcnosib30BaHNEe NOJHOTO BHYTPEHHETO OTPAXKEHUsI B ONITUYECKUX CBETOBOIAX.

Jlunza. Xon nmydedt B nmH3ze. Onruyeckas cucreMa (oToammapaTa, MHKPOCKONA H

Teneckona. I'y1a3 kak ontuyeckas cucreMma. bam3opykocTs U JanbHO30PKOCTb.
Paznoxenne 6enoro cBeta B criekTp. OnbiTbl HetoToHa. CroKeHHE CIeKTpaTbHBIX LBETOB.

Hucnepcus ceera.
emoncmpayuu.

©ooNo Ok E

[IpssMOIMHENHOE pACIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyyenne n300paskeHu B IUIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHyeckuil CBETOBO.

Xona nyueit B cobuparoreit JInH3e.

XoJ 1ydel B pacCeUBaIOLLEH JIUH3E.

[Tonmy4yenne n300paXKeHHU C TOMOLIBIO JTUH3.

[Tpunnun neiictBus oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riasa.
11. Paznoxenue 6€70ro CBeTa B CIEKTP.
12. TTony4yenue 6enoro cBETa Npu CI0KEHUH CBETA Pa3HBIX LBETOB.

11



Jlabopamopusvie padomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIila OTPAXKEHHUSI CBETOBOIO JIy4a OT yIJia MaICHHS.

2. H3yuenue xapakTEepUCTHK M300paKeHHs IPEIMETa B TNIOCKOM 3epKaJe.

3. MHccrnenoBanue 3aBUCUMOCTH yIJIa TPEJIOMIICHHUS CBETOBOTO JIyda OT yrja HajeHus Ha
IPaHUIIE «BO3JLyX—CTEKIIO».

[Tonmy4yenne n300paXKeHH ¢ TOMOLIBIO COOUPAIOLIECH JTMH3BI.

Onpenenenne GOKYCHOTO PacCTOSHUS M ONITUYECKOM CHIIBI COOMpArOILEei TNH3BL.
OMnBITH IO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTD.

OmnbITHl IO BOCIPHUATHIO I[BETA MPEIMETOB NPU HX HAOMIONCHUM Yepe3 IBETOBBIC
(bUIBTPHI.

N o o s

KBaHTOBBIC AB1CHMA.

OmnpiTel Pesepdopna u nmnanerapHas moaens aroma. Mozaens atoma bopa. cnyckanue u
MOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEeHUaThle CIIEKTPHI.

PagnoaktuBHOCTh. Aunbga, Oera- M ramma-usnydeHus. CTpoeHHe aTOMHOTO sjpa.
Hyknonnas wMopens aromMHoOro sgpa. HMsorombsl. PaagvoaktuBHble mnpeBpaimeHus. Ilepuon
IoJIypacmnana aTOMHBIX sep.

SnepHble peakMy. 3aKOHBI COXPAHEHH 3apsA0BOI0 U MacCOBOIO YHMCEN. DHEPIUs CBA3U
aToMHBIX szep. CBs3p Maccel M dHepruu. Peakumm cuHTe3a W AeneHus sanaep. McrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas oHepretuka. JleMCTBUSA paAMOAKTUBHBIX U3JIyYCHUM Ha )KUBbIC OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4eHUs ¥ TOTJIOUICHMS.
CriekTpsl pa3aM4HbIX I'a30B.

Crextp Bozopoaa.

HabGnronenue TpexoB B kamepe BuibcoHa.
PaboTa cuéTunka HOHU3UPYIOLUNX U3TYUCHUH.

ok wn e

Peructpanus nznydeHust IpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

ﬂaﬁopamopnble paoomul u onvimol.

1. HaOnroneHue CIJIONIHBIX U IMHEHUYATHIX CIIEKTPOB U3ITyYCHHUS.

2. HccrnenoBaHue TPEKOB: M3MEPEHHUE JHEPTUM YacTHIBI MO TOPMO3HOMY TyTH (IO

doTorpadusim).

3. U3mepenue paguoakTUBHOTO (OHA.

IToBTOpHTEILHO-00001IAI0IINI MOLYJIb.

[ToBTOpUTENBEHO-0000IIAIONIMI  MOIYNIb  MpEeAHAa3HAYeH JUIsl CHCTEMaTU3aluu U
0000111IeHUSs] TPEIMETHOTO COJICPKAHMSI U OTIBITA JIEATEIbHOCTH, MPHOOPETEHHOTO MPU U3YUECHUU
BCEro Kypca (PM3MKH, a TaKKe JUIsl MOATOTOBKUA K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY I10
¢buzuke s 00yJarouIXcsi, BHIOPABIINX 3TOT y4eOHBINA MPEMET.

IIpy wu3ydyeHMM [JAHHOTO MOJYJS pPEAIU3YyIOTCS M CUCTEMATHU3UPYIOTCS  BUJBI
NeSTEeIbHOCTH, HAa OCHOBE KOTOPBIX oOOecneuuBaeTcs JOCTHIKEHHE MPEIMETHBIX H
MeETanpeIMETHBIX IUTAHUPYEMBIX pE3YJIbTAaTOB oOy4eHus, bopmupyetcs
€CTECTBEHHOHAYyYHAsTPaMOTHOCTh. OCBOEHHE HAy4YHBIX METOJOB MCCIEIOBAaHUS SIBJICHUMN
NOPUPOABl U TEXHUKH, OBJIAJICHHE YMEHUSAMH OOBICHATh (DU3WYECKHE SBICHUS, MPUMEHS
IIOJIy4YEHHBIE 3HaHMS], PEIIATh 33J]a4l, B TOM YHCJIE KAYECTBEHHbBIE U KCIIEPUMEHTAJIBHBIE.

[IpyHIMIIMAIBHO NEATEIbHOCTHBIN XapaKTep JaHHOTO paslesa peanu3yercs 3a CYET TOro,
YTO 00y4JarouIrecs BHIIOIHAIOT 33JJaHNs, B KOTOPBIX UM IPEJIaraeTcs:
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Ha OCHOBE MOJIYYCHHBIX 3HaHUH Paclo3HaBaTh U HAYYHO OOBACHATH (PU3UUECKUE SBICHUS
B OKPY’KAaIOILEH PUPOAE U IIOBCEIHEBHOW KU3HH,

UCTIOJIb30BaTh HAyYHBIE METOJbl UCCIEIOBAaHUS (U3UUECKUX SIBICHHUH, B TOM YHUCIE IS
MIPOBEPKH TUIOTE3 U MOJTYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayYyHbIE OCHOBBI Han0oJiee BaXKHBIX TOCTUKECHUN COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMep, MPaKTUYECKOTO UCIIOIb30BaHMS PAa3IMYHBIX HCTOYHUKOB SHEPIHMU Ha OCHOBE 3aKOHA
MIPEBpAILEHHUs U COXPAHEHUS BCEX M3BECTHBIX BUJIOB YHEPTHUH.

Kaxnas #u3 TeM [MaHHOTO MOJYNs BKJIIOYAET HSKCIEPUMEHTAIBHOE HCCIeI0BaHHUe
obobmmaromiero xapakrepa. Moaynb 3aBepuiaeTcs IPOBEACHHEM TUATHOCTUYECKON U OIICHOYHOU
paboThI 32 Kypc OCHOBHOTO 0011Iero 06pa3oBaHus.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

W3ydyenne ¢u3nkun HA YpOBHE OCHOBHOTO o0O0mIero oOpa3oBaHHWS HANpPaBICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METANpPEeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTaTOB.

B pesynprate wusydeHuss (U3MKM Ha YpOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS Y
oOyuatomerocs 0yayT choOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3YIbTaThl B YACTH:

e 1) maTpHOTHYECKOT0 BOCTIHTAHHUS

® - MPOsIBJICHHE MHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHMCKOM (pusmueckoi
HAYKH,

® - [IGHHOCTHOE OTHOUICHUE K JOCTIKECHHUSIM POCCUUCKUX YUEHBIX-(DU3HUKOB;

¢ 2) rpaskIaHCKOr0 M TyXOBHO-HPABCTBEHHOTO BOCTIMTAHMS

® - FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIACHHMU OOIIECTBEHHO3HAUUMBIXH ATHUYECKUX
npo0JieM, CBA3aHHBIX ¢ IPAKTUYECKUM NIPUMEHEHNUEM JTOCTIKECHUN (PU3UKHY,

® - OCO3HAaHHE BAXKHOCTU MOPATBHO-3TUYECKUX MPUHIIUIIOB B ACATEIBHOCTU YIEHOTO;

e 3) 3CTETHYECKOIr0 BOCIIUTAHUSI:

® - BOCHpUATHE ICTETHYECKUX KadecTB (PU3NUYECKON HayKH: €€ rapMOHHUYHOTO MOCTPOCHMS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH,;

* 4) IeHHOCTH HAYYHOI'0 MO3HAHUSL:

® - OCO3HaHME IEHHOCTH (PM3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHH MHPA,
OCHOBBI Pa3BUTUS TEXHOJIOTHUH, BaXKHEHUIIEH COCTABJISIIOLIECH KYJIBTYPBI;

® - pa3BUTHE HAYYHOH JII0OO03HATEIBHOCTH, MHTEPECA K UCCIIEA0BATENbCKOM EATEIbHOCTH;

e 5) ¢popMupoBaHus KYJbTYPHI 310POBbSI H IMOIHOHAIHHOT0 0J1arOMOJIYYHA:

® - OCO3HaHME LEHHOCTH O0€30MacHOT0 00pa3a XU3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaKHOCTM TIpaBWJI O€30MIaCHOTO TOBEJCHUS Ha TpPaHCIOPTE, Ha JOporax, ¢
AJIEKTPUYECKUM U TETJIOBBIM 000PYI0OBAaHUEM B JIOMALTHHUX YCIOBUSX;

e - cOPMHPOBAHHOCTH HaBbIKa pe(IeKCHU, MPU3HAHUE CBOETO IMpaBa HA OMMOKY U TaKOTO
e IpaBa y APYroro 4eoBeKa,

e 6) TPYI0BOr0 BOCIUTAHMS:

® - aKTMBHOE YYacCTHE B PEIICHHU MPAKTHYECKHX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHM3aluM, TOpojAa, Kpas) TEXHOJOTHYECKOW W  COIMAIbHOW HAampaBICHHOCTH,
TpeOYIOMMX B TOM YUCIIE U (U3HUECKUX 3HAHHH;

® - MHTEpEeC K MPAaKTUYECKOMY M3yUCHHUIO poeccuii, CBA3aHHBIX C (PUIUKOI;

e 7)3KOJIOTUYECKOT0 BOCTIUTAHUS:
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® - OpHCHTalUs Ha NpPUMEHEHHE (U3MYECKMX 3HAHUM AN peleHus 3aaady B 00JacTu
OKpYXKarolel cpeipbl, TNIAHUPOBAHMS IMOCTYIKOB U OIIEHKM HUX BO3MOKHBIX ITOCIIEJCTBHUIA
ISl OKpYXKAroIleH Cpesibl;

® - OCO3HaHHUE II00ATHHOTO XapaKTepa HKOJOTUIECKUX MPOOJIEM U MyTeH UX peleHus;

e 8) amanTanuu K M3MEHSIIOIIUMCS YCJIOBHSIM COMATbHONH W MPUPOTHOI CPeabl:

® - TOTPeOHOCTH BO B3aUMOACWCTBUHM TPU BBINOJHEHUH HCCIEIOBAaHUI U TPOEKTOB
¢u3nvecKoil HarpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHUX;

® - [IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO AEATEIbHOCTD;

e - 1OTpeOHOCTh B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4Hcie (OPMYIHPOBATH WUCH,
MOHATHUS, TUTIOTE3BI O (PU3UYECKUX 0OBEKTAX U SIBICHUSX;

e - 0CO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH (PUBHKH;

IUTAaHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUH;
® - CTpeMJIEHUE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBS3U MPHUPOJIBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C HCIIOJIb30BaHUEM (PM3NYECKUX 3HAHUH,
® - OILICHKA CBOUX JACUCTBUH C Y4YETOM BIUSHHA HA OKPYXKAIOUIYI0 Cpedy, BO3MOXKHBIX
r7100aBbHBIX MOCIEICTBUM.
METAINPEIMETHBIE PE3YJIbTATHI
B pesynerare ocBOeHHMs mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBanust y oOyuatomerocs OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATENIbHbIE YHUBEpPCAIbHbIE Y4eOHblE IEHCTBUSA, KOMMYHHMKATHBHBIC
YHUBEpCAJbHbIC YUEOHBIE ICHCTBHS, PETYIATUBHbBIC YHUBEPCAJIbHBIC YUeOHbIE ICHCTBHS.
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe el cTBUA
ba3oBble Jornyeckue 1eHCTBHSA:
® BBISBJIATH M XapaKTEPU30BATh CYLICCTBCHHbIC IPU3HAKH OOBEKTOB (SBIICHHIA);
® YCTaHABIMBAThH CYIICCTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JJIsi 0000IICHUS
U CpaBHEHHUS,;
® BBIIBIIATH 3aKOHOMEPHOCTU U MPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIIOICHUAX, OTHOCALINXCS K (PU3UYECKUM SIBIICHHSIM;
® BBIIBJIATH NPUYMHHO-CJICICTBEHHBIE CBSI3U NPU HM3YyYCHUU (PU3MYECKUX SBJICHUU WU
NPOIIECCOB, JeJaTh BBIBOJABI C HCIOJb30BAHUEM JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3AKITIOUEHUH, BBIIBUT'aTh THIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEITUYH,
® CaMOCTOSATENbHO BBIOMpATh Crmoco® pemeHus y4eOHOW (u3MYecKol 3amauu
(cpaBHEHHME HECKOJIBKAX BapHaHTOB pEIICHUs, BbIOOp HamOoyiee MOAXOASAIIECTO C
y4ETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHUEB).
ba3oBrble ncciieqoBare/IbCKHe 1eHCTBUA!
®  UCMOJb30BATH BOMPOCH KaK UCCIICAOBATEILCKUN HHCTPYMEHT MIO3HAHUS,
® TQPOBOJUTH IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bu3HYECKUN PKCIIEPUMEHT, HEOOIBIIIOE HCCIeT0BAHIE (PU3NIECKOTO SIBICHUS;
® OIICHWBATh HA NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAINIO, TOJYYEHHYIO B XOJ€
MCCIIEIOBAaHUS UJTH SKCIICPUMEHTA,;
® caMoCTOATeNbHO (opMynupoBaTh 0OOOIIEHHMS M  BBIBOABI IO  pe3yabTaTaM
NPOBEAEHHOTO HAOIIOIEHUSI, OTIBITA, UCCIIECOBAHUS;
® TIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKXKE
BBIJIBUT'aTh MIPEANOI0KEHUS 00 X PA3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAX.

Padora ¢ undopmanueii:
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NPUMEHATh Pa3IMYHbIE METObI, MHCTPYMEHTBHI M 3alpochl MPH IOHCKE M OTOOpE
nH(OpPMAIIMY WK IaHHBIX ¢ YIETOM MPeI0KEHHON yueOHOoM pusnueckoii 3a1a4u;
aHAJTM3UPOBATh, CUCTEMATH3HPOBATh M WHTEPIPETUPOBATh MHPOPMAIMIO PA3TUYHBIX
BUJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy NpeACTaBiICHUs HHPOpPMALUU U
WITIOCTPUPOBATh pPELIaeMble 33Ja4l HECJIOXXHBIMH CXEMaMHM, JuarpaMMaMu, WHOU
rpaduKoil U X KOMOMHAIMSAMU.

KoMMyHHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUA:

B XoAe OoOCyXJeHUs y4eOHOro MaTepuana, pe3yabTaToB JIabopaTOpHBIX padoT u
MPOEKTOB 3aJ[aBaTh BOIIPOCHI IO CYIIECTBY OOCYK/IaeMON TeMbI M BBICKa3bIBATh HJICH,
HAalleJICHHbIE Ha PELICHUE 3a1a4H U MO IepKaHue OJaroxenaTeIbHOCTH OOIIeHuS,
COIMOCTABJIATh CBOM CYXJACHUS C CYXKICHUAMH JAPYIHMX YYacCTHHUKOB JIMAJOTa,
oOHapyXHUBaTh pa3IMyue U CXOJICTBO MO3UIINK;

BBIPa)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MUChbMEHHBIX TEKCTaX;

nyOoJIMYHO  TMPEIACTABIATH  PE3YJAbTaThbl  BBINOJHEHHOTO  (U3UYECKOTO  OIbITa
(PKCTIepHMeEHTa, HCCIIEIOBAHNUS, TPOCKTA);

MOHMMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHJHOW W WHAMBHIYaJIbHOW pabOTHI
IIPU PELICHUH KOHKPETHON (PU3NUECKOM MpoOIeMBbl,

IIPUHUMATH LEJIM COBMECTHOW JCATEIBHOCTH, OPraHU30BBIBATH JEUCTBUSA IO €€
JOCTIDKEHUIO. PACHpPEAesaTh POJIH, 00CYXKIaTh MPOLECCH U PE3yJbTaThl COBMECTHOU
paboTel, 00001IaTF MHEHUS HECKOIBKUX JTIOJCH;

BBITMIOJIHATE CBOIO 4acTh PalOThl, JOCTHrash KadyeCTBEHHOT'O pPE3yJbTaTa IO CBOEMY
HAMpPaBJICHUIO U KOOPIUHHUPYS CBOU JICUCTBUS C IPYTUMH YI€HAMH KOMaH/IbI;
OLICHMBATh KA4yeCTBO CBOEr0 BKJIAAa B OOWMMI NPOIYKT MO KPHUTEPUAM,
CaMOCTOSATENBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHBbIe YHHBepcaJbHbIe YUeOHbIe el cTBUA
Camoopranmsanus:

BBISIBJIAT MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalUAX, TPEOYIOMUX IS PEeLICHHUs
(bu3MYECKUX 3HAHU;

OPHEHTHPOBAThCS B PA3IMYHBIX TOJXOJaX NPUHATHA pelieHuil (MHIMBHIyaJIbHOE,
NPUHSTHE PEIICHHs B TPYMIIe, NPUHATHE PEIICHUH IPYITION);

CaAMOCTOSITEIIBHO COCTAaBJIATh QJITOPUTM peIICHUs (PU3MUYECKOW 3aaydl WIM IUIaHa
UCCIICIOBAaHUSI C Y4YETOM HUMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NpeJiaraeMble BapUaHThI PEIICHUIH;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, 3MOLMOHAJIbHBIA HHTEJLJICKT:

JIaBaTh aJIEKBATHYIO OLICHKY CUTYallMH U IIpeJJiaraTh IJIaH €€ U3MECHEHUS;

OOBSICHATh TMPUYUHBI JOCTHXKCHHUS (HETOCTHXKCHHUS) pE3yJIbTaTOB JCSTEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JICATEIILHOCTh (B TOM YHCIIE B XOJ BBIMOJIHEHUS (PU3HUECKOTO
UCCIICIOBAHUSI WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MCHHUBIINXCS
CUTYaIlH, YCTAaHOBIIEHHBIX OIINOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIHU U YCIOBUSM,;

CTaBUTH ce0sl HA MECTO JPYroro YejoBeKa B XOJ€ CIOpa WIH JUCKYCCUU HA HAYYHYIO

TEMY, IOHUMATh MOTHUBBI, HAMCPCHHU A U JIOTUKY APYroro,
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npU3HaBaTh CBOE NPAaBO Ha OMMOKY HpHU peumieHHH (U3NYECKUX 3aqad WId B
YTBEPKJICHUX HA Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYIOro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHust B 7 KJjacce MpeiIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIOJb30BaTh TMOHATUA: (U3NYECKHME U XUMHUYECKHUE SBJICHMSA, HaOJII0/eHHE,
HKCTIIEPUMEHT, MOJIeNlb, TUIIOTE3a, CIUHHIbI (PU3MUYECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHUSI BemiecTBa (TBEpIOE, JKHUJKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIWKEeHWE  (paBHOMEpPHOE, HEPaBHOMEPHOE,  MPSIMOJIMHEWHOE),  TPaceKTopus,
paBHOJEHCTBYIOIIAss cuia, aedopmanus (ympyras, IUIaCTUYecKas), HEBECOMOCTH,
COOOLIAIOIIUECS COCY/IBI;

paznuuath sBieHus (quddysus, TemoBoe NBUKEHHE YacTHIl BEIIECTBA, pAaBHOMEPHOE
JBUKEHHME, HEPAaBHOMEPHOE JIBMI)KEHUE, MHEPLIMS, B3aUMOJECHCTBUE TEIN, PaBHOBECHUE
TBEPABIX TEN C 3aKPEIUVIEHHOW OCBIO BpallEHHUsd, Iepenada JaBJICHUS TBEPIBIMU
TEeJIaMH, )KUJKOCTSMH M ra3zaMy, atMoc(epHOe 1aBIeHUE, TIIaBaHUE TeJ, IPeBpaIeHIUs
MEXaHUYECKOW YHEPTUH) TI0 OTIMCAHHIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEeMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SBJICHHUE,

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SBICHUI B OKPY)KaIOLIeM MHUpE, B
TOM 4YHCle (U3NUECKUE SIBICHHS B IMPHPOJE. MPUMEPHI IBIKEHUS C Pa3IUYHBIMU
CKOPOCTSMHU B JKMBOM M HEXUBOM NIPUPOAEC, AEHUCTBHUE CUIIbI TPEHUS B IPUPOAC U
TEXHUKE, BJIMAHHE aTMOC(HEpPHOrO MaBJICHUS Ha XUBOW OpPraHu3M, IUIaBaHUE PBIO,
pBIYard B Teje YeJIOBEKa, NMPH ATOM MEPEeBOAUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKY) (PH3HMUYECKHX SBJICHUMH;

OTKCHIBATh U3YYEHHBIC CBOICTBA TeN U (pU3MUYECKHE SBJICHUS, UCHIOIB3Ys (PU3NUECKUE
BeJIMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWiIa TPEHMs], JaBIICHUE
(TBEpHoro Tema, >KMIKOCTH, ra3a), BBITAJIKHBAIONIAs CUJIA, MeXaHH4Yeckas pabora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CWIbI, KO3(P(UIMEHT TMOJIe3HOr0 JecTBUS
MEXaHU3MOB, KMHETHYECKasi M TOTCHIUAIbHAS DHEPTHsi), MPH ONUCAHUU TMPABUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCIOIB3yEMbIX BEIMYMH, UX 0003HAUCHUS U €TUHHILIBI
(¢u3NYeCKUX BEIUYMH, HAXOIUTHh (POPMYIIBI, CBSA3BIBAIOIINE JaHHYIO (PHU3HUECKYIO
BEJIMYUHY C JPYTUMH BEIWYMHAMH, CTPOUTHh TpapUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BETUYMH;

XapakTepu30BaTh CBOMCTBa TeJ, (QHU3MYECKUE SIBIEHUS M TIPOILECCHI, HCIONIb3YS
npaBuiia CIOKEHUs1 cuil (BIOJIb OJHOM IpsiMOi), 3akoH ['yka, 3akoH Ilackais, 3akoH
ApxuMena, TpaBWIO paBHOBecHs pbluyara (0J0Ka), «30JI0TOE IMPAaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXAaHWYECKOM OHHEpruM, IpU OSTOM [JaBaThb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aMMCHIBATh €T0 MAaTEMAaTHUECKOE BBIPAXKECHUE,

OOBSICHATH (PU3UYECKUE SIBJICHUS, MPOIECCHl W CBOMCTBA TeNl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYMHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—-2 TOrMYecKUX 1IaroB ¢ onopoit Ha 1-
2 WU3y4YCHHBIX CBOWCTBAa (U3MUYECKUX SIBICHUH, (QHU3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;
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pemaTh pacuéTHbE 3aayd B 1-2 neHCTBHSA, WCHOJB3YsSd 3aKOHBI M (POPMYIIHI,
CBs3bIBalOIIMEe (U3MUYECKHE BEIMYMHBI. Ha OCHOBE aHalu3a YCJIOBUS 3aJauu
3allUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (PU3MYECKHE BEIWYMHBI B (OPMYNBI U
MPOBOJUTH pacu€Thl, HaXOIWTh CIPABOYHBIC JaHHBbIC, HEOOXOIMMBbIC Ul PEUICHHUS
3aj1a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYeHHOU (PU3NIECKON BETUUNHBI;
pacro3HaBaTh NpPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh NpPU TMOMOUIM (UIUIECKUX
METOJ0OB, B OIIMCAHUM HCCIEAOBAHUS BBIICIATH IPOBEPIEMOE IPEANIOIIOKCHHUE
(rumote3y), pa3nuM4aTh M HHTEPIPETUPOBATH MOJYYCHHBIH pe3ylbTaT, HaXOHUTh
OLIMOKHU B XOJI€ OIBITA, AETaTh BBIBOABI 110 €TO PE3yJIbTaTaM,;

MIPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3HMUYECKUX CBOMCTB
Telx. (OpMYNIHPOBATH TPOBEpSEMbIE MPEANOJIOKEHUS, COOUpaTh YCTaHOBKY U3
MIPEUI0KEHHOT0 000pYIOBaHUS, 3aUCHIBATh X0 OTbITa U (POPMYIUPOBATH BHIBOHI,
BBITIOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MAcChl Tesa, 00bEéMa, CHIIBI U
TEeMIepaTypbl C HMCIOJIb30BAHHEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHus MPHOOPOB ¢ YUETOM 3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUIA;
MPOBOJUTH HCCIIECOBAaHUE 3aBHUCUMOCTH OJHOM (PM3NYECKON BEIMYMHBI OT APYTroH ¢
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHH (3aBUCHMOCTH ITYTH PABHOMEPHO JBHIKYILETOCS
Tela OT BPEMEHM JABMIKEHUS TeNa, CUJIBI TPEHUS CKOJIBKEHHS OT Beca Tejla, KadecTBa
00pabOTKM TOBEPXHOCTEH Ted M HE3aBHUCHUMOCTH CHJIBl TPEHUS OT IUIOLAAU
CONPUKOCHOBEHHMSI T€J, CHJIbl YIIPYTOCTH OT YAJWHEHMs NPYXHUHBI, BBITAJIKNABAIOIIEH
cuiabl 0T 00BEMa TOrpyXKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT IJIyOWHBI, Ha KOTOPYIO HOTPYKEHO TEJo,
YCIIOBUI TUIAaBaHUS TEJ, YCJIOBUH pPAaBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUHM y4eOHOTO HUCCIIeZIOBaHUS, COOMpaTh YCTAHOBKY M  BBIIIOJHSTH
U3MEpEHUs, Clenys MPeUIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3yJAbTAThl MOITy4YCHHON
3aBUCUMOCTH (PU3MYECKHX BEIWYMH B BHJIE MPEUIOKEHHBIX TAaONMIl U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEI0BaHUS,

NPOBOANUTh KOCBEHHBIC HM3MEpEHHs (PHU3MYECKUX BeMWYHMH (IUIOTHOCTh BELIECTBA
KUIKOCTU U TBEPAOrO Tela, CUIa TPEHHUs CKOJIBKEHMs, JaBJICHHE BO3/AyXa,
BBITAIKMBAIOLIAsl CWJIA, JCHCTBYIOLas Ha MOIPYXEHHOE B IKHUAKOCTb TeEJO,
KO3()(OUIMEHT TOJIE3HOTO JEHCTBHS MPOCTHIX MEXaHU3MOB), CIIEAYS IMPEIIOKEHHOM
MHCTPYKIMU: MIPH BBHITIOJHEHUU U3MEPEHUI COOMPATh SIKCIIEPUMEHTAIBHYIO YCTaHOBKY
1 BBIUUCIIATH 3HAUEHNE NCKOMOM BEJIMYMHBI,

coOmogaTh TMpaBUja TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abOpaTOpHBIM
obopynoBaHuEM;

yKa3blBaTh MPHUHLUIBI JCHCTBUS TPUOOPOB U TEXHHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOUINECS COCYIbl, OapOMETp, pblyar, MOABHKHBIA U
HETOBIKHBINA OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapakTepu30BaTh MPUHLUIBI JEHCTBHS HW3YUYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPON Ha WX OMHCAaHUS (B TOM YHCIE. TMOALIMITHUKHA, YCTPOHUCTBO
BOJIOIIPOBOZA, THAPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPLIHEBOM HACOC,
apeoMeTp), UCIOJNIb3ys 3HAHUS O CBOWMCTBaX (M3MUCCKHUX SBJICHHHA W HEOOXOIUMBIC
¢u3nueckre 3aK0OHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TNpHUMEPHl (HAXOIUTh HMH(MOPMALMIO O TPUMEpax) MPAKTUIECKOTO
UCIOJb30BaHUS (U3UUECKUX 3HAHUM B TOBCEAHEBHOM MKH3HH Ui OOECIeYEeHUs

17



0€30MacHOCTH TpHU OOpalleHHH ¢ OpubopaMM W TEXHUYECKUMHU YCTPOHCTBaMH,
COXpAaHEHMs 3JIOpOBbSI M COOJIONEHUS HOPM SKOJOTUYECKOTO TIOBEICHUS B
OKpYKAIOLIEH Cpelie;

OCYILIECTBIATH OTOOP HMCTOYHUKOB HH(popmaruu B HHTepHETe B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIOUINXCS 3HAHUH U MMyTEM CpaBHEHHUS
Pa3NIUYHBIX UCTOUYHUKOB BBIJIEIATH UH(POPMAIINIO, KOTOpAs SBJSETCS MPOTUBOPEUNBOI
WM MOXET OBITh HEJIOCTOBEPHOIA,

MCIOJIb30BATh NPU BBIMOJHEHUH y4eOHBIX 3a/laHUil HayYHO-TIOMYJSIPHYIO JIUTEPaTypy
¢u3nUecKoro coaep)kaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu HHTepHer,
BJaJeTh NMPUEMAMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIC U YCTHBIE COOOLICHHS HAa OCHOBE 2—3
HMCTOYHUKOB WH(POpMaUU (GU3NYECKOTO COACPKAHUS, B TOM YHUCIIe MyOJIMYHO JIenaTh
KpaTKHe COOOIIeHUs O pe3ysibTaTax MPOEKTOB WIH YUeOHBIX HCCIEIOBAHUMN, IPU 3TOM
IrPaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapar Kypca (DU3HKH,
COIIPOBOKJATh BHICTYIUICHUE MIPE3EHTALINEH,;

IIPU BBITIOJTHEHUHU YYEOHBIX MPOEKTOB M MCCIIEOBAHUIN pacnpeaessaTh 00s3aHHOCTH B
IpyIIe B COOTBETCTBUH C IMOCTABJICHHBIMHU 33Jja4aMH, CICIUThH 3a BBIMOJIHEHUEM IIJIaHa
JeUCTBUH, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYIIIIHI,
BBICTpanBaTh KOMMYHHKAaTHUBHOE B3aUMO/ICHCTBHUE, YIUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenust B 8 Kjacce mpeiMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUIA:

HCIIOJIb30BATh IOHATHS. Macca U pasMepbl MOJIEKY], TEIUIOBOE JBHYKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHs BEIIECTBA, KPUCTANIMYECKHE U aMOpQHBIE TeJa,
HACBIIICHHBIM U HEHACBILLEHHBIN [1ap, BIAXKHOCTb BO3yXa, TEMIIEPATYPa, BHYTPECHHAA
JHEPIHUs, TEIUIOBOM ABUIATEIIb, 3JIEMEHTAPHBIA IEKTPUUECKUM 3apsill, dJIEKTPUYECKOe
[I0JI€, IPOBOJHUKU M IUAIEKTPUKH, INOCTOSHHBIM 3JICKTPUYECKUN TOK, MArHUTHOE
I0JIE;

pa3nuuaTh sBICHHS (TEIUIOBOE pacUIMPEHUE M CKaThe, TeIulolepenaya, TEIUIOBOe
paBHOBECHE, CMAuMBAHUE, KalWUIAPHBIC SBICHUSA, UCIApPEHUE, KOHACHCALus,
IIJIaBJICHUE, KPUCTAJUIU3aLUs (oTBepneBanue), KUIICHUE, TerIoneperaya
(TerIoOnpOBOHOCTh, KOHBEKIMS, HM3IYYCHHE), DJICKTPH3aLUs Tell, B3aUMOJCHCTBUE
3apsAI0B, ACUCTBUS JJIEKTPUYECKOIO0 TOKA, KOPOTKOE 3aMBIKAaHME, B3aUMOJCHUCTBUE
MAarHuTOB, JEHUCTBHE MAarHUTHOIO IIOJI HA MPOBOAHHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHIYKIUS) 10 OIMCAaHMWI0 WX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SBJICHHUE,

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SBICHUI B OKPY)KaIOLIeM MHUpE, B
TOM 4Hciae (U3NYECKHe SBJICHUS B TPHUPOJE. TOBEPXHOCTHOE HATHKEHHE U
KalWJUISIPHBIE SIBJIEHUS B TNPUPOJE, KpPUCTAUIBI B mpupone, uznydeHue CounHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, MHEs, CHEra,
SJIEKTPUYECKHE SBICHHS B atMmocdepe, SJIEKTPHUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOEe moJsie 3eMiH, JApeid MOoJOCOB, POJIb MArHUTHOTO MOJIA Ui JKU3HU Ha
3emJie, MOJNAPHOE CUSHHE, MPHU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1ady B Y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKY) (PH3HUYECKHX SIBJICHUM;
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OTKCHIBATh U3YYEHHBIC CBOICTBA TeN U (pU3MUYECKHE SBJICHUS, UCHIOIB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsII SHEPIusi, KOJWYECTBO TEIUIOTHI, YICIbHAs
TEINIOEMKOCTh ~ BEIIECTBA, yJeNbHas TEIUIOTa IUIABICHMS, YAEIbHas TEIUIOTa
napooOpa3oBaHusl, yAeIbHAs TEIUIOTa CTOPaHUs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JNEUCTBUS TEIJIOBOM MAIMHBI, OTHOCUTEJIbHAS BIJIAXKHOCTb BO31yXa, DJIEKTPUYECCKUN
3apsil, CHja TOKA, DJJEKTPHUECKOE HAampsOKeHHUE, CONPOTUBICHHUE MPOBOJIHHKA,
yIEeIbHOE CONMPOTUBIICHUE BEUICCTBA, pabd0Ta U MOIIHOCTh AJICKTPUUECKOTO TOKA), TIPH
ONUCAaHUM TMPABUIBHO TPAKTOBATh (DU3WYECKUN CMBICT HCHOJIB3YEMBIX BEJIUYMH,
0003HaYeHH M eIUHUIBI (PU3NUYECKUX BEITUYMH, HAXOAUTh (OPMYJIBI, CBA3BIBAIOIINE
JaHHYIO (PU3MUYECKYI0O BEJIMYMHY C JPYI'MMHU BEJIMYMHAMH, CTPOUTH TIpaduku
M3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYUH;

XapakTepu30BaTh CBOMCTBa TeJ, (HU3MYECKUE SIBIEHUS M TIPOILECCH, HCIOJIb3YS
OCHOBHBIE TIOJIO)KEHUSI MOJICKYJSIPHO-KUHETUYECKOH TEOpUH CTPOEHHS BEIIECTBA,
NPUHIMIT CYNEPIO3UIMU TOoJel (Ha KAayeCTBEHHOM YpPOBHE), 3aKOH COXpaHCHHS
3apsiia, 3akoH Oma Juig ydacTka uemnu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEeHHs
SHEpPIuu, MpPU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3aIHCHIBATh €rO
MaTeMaTHYeCKOE BhIPaXKECHUE,

OOBSICHATH (pyU3MYEecKHe MPOLIECCHl W CBOWCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyaluun MPAKTUKOOPUEHTUPOBAHHOTO XapaxTepa: BBISIBJISTD
NPUYMHHOCIICACTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE W3 1-2 JOTHMYeCKuX ILIaroB ¢
onopoif Ha 1-2 U3y4eHHBIX CBOWCTBA (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEM;

pemiaTh pacuéTHbE 3aayd B 2-3 JEHCTBHSA, HUCIOJb3ysd 3aKOHBI M (OPMYIIHI,
CBs3bIBalOIIMEe (U3MUECKHE BEIMYMHBI. HAa OCHOBE aHalu3a YCJIOBUS 3aJauu
3alMCBIBATh KPAaTKOE YCIIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX JUIA PEIICHUS 3a/auH,
BBIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE [T €€ PEeLIeHHUs, TPOBOJAUTH PACUETHI U
CpaBHUBATh MOJIy4CHHOE 3HaUeHUE (PU3MUECKON BETMUNHBI C M3BECTHBIMU JJAHHBIMU,;
pacro3HaBaTh NpPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh HpPU TMOMOUIM (UIUUYECKUX
METOJIOB,  HCIIOJIb3Ysl ~ ONHMCAHUE  MCCIENOBAHUS,  BBLACIATH  IPOBEPSEMOE
NPEINOJI0KEHNEe, OLEHUBATh IPABUIBHOCTD TMOPSAKA MPOBEIACHUS HUCCIEI0BAHMS,
JIeNaTh BHIBOJIBI;

MIPOBOJUTH OMBITHI 10 HAOMIONCHUIO (PU3MUYECKUX SBICHUNA WM (PU3HMUYECKUX CBOMCTB
Ten (KamWUISIpHBIC SIBJICHHS, 3aBHCUMOCTH JaBJICHUS BO3/IyXa OT ero o00bEéMa,
TeMIepaTypbl, CKOPOCTH MPOLIecca OCTHIBAHUS M HarpEeBaHUS MPU U3IyUYECHHH OT I[BETA
u3nydaromei  (morjomnaronield) MOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOABI  OT
TEMIepaTypbl KHIKOCTH M IUIOMIAJM €€ TOBEPXHOCTH, DSJCKTPU3ALMs Tel H
B3aUMO/ICHCTBHE DJICKTPUUECKUX 3apsAJIOB, B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHHUTOB,
BU3YaJIM3aIlisl MAaTHUTHBIX TOJIEH MMOCTOSIHHBIX MAarHUTOB, JIEHCTBUS MAarHUTHOTO TIOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOWCTBA 3JEKTPOJBUTATEIIS
MOCTOSIHHOTO TOKa): (OpMYJIHpPOBaTh IPOBEPSEMbIC TPEANOIOKEHUS, CcOoOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOTO  00OpYIOBaHMs, OIMUCHIBATH XOJ OIbITa H
(bopMynHpOBaTH BHIBOMKI,

BBITOJIHATE MPSIMbIE U3MEPEHHs] TEMIIepaTypbl, OTHOCUTEIILHOW BIaXXHOCTH BO3YXa,
CHJIBI TOKa, HANPSHKCHUS C HCIOJb30BAHMEM AaHAJIOTOBBIX NMPUOOPOB U JATYHKOB
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¢u3NUeCKUX BEIMYHMH, CPAaBHUBATH pE3ylIbTaThl H3MEPEHUH C y4ETOM 3aJaHHOU
a0COIFOTHOM TOTPEIIHOCTH,;

MIPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3NYECKON BEIMYMHBI OT APYroH ¢
UCIIOJIb30BAHUEM TIPSIMBIX W3MEpEHHH (3aBHCUMOCTh COIPOTHBIICHHS MPOBOJHHUKA OT
€ro JJIMHBI, TUIOLIad MOMEPEYHOr0 CEUYEHHUS U yJEeNbHOTO COTPOTUBIICHUS BEUIECTBA
MIPOBOJIHHUKA, CHJIBI TOKA, UIYIIEro Yepe3 MPOBOJIHUK, OT HANPSKEHUS Ha TIPOBOHHUKE,
UCCIICIOBAaHUE IMOCIEIOBATEIBHOTO W TAPaUICNIEHOTO COEJAWHEHUI TNPOBOJHHUKOB):
IUIAHUPOBATh UCCIIEI0OBAaHUE, COOMpaTh YCTAHOBKY W BBINIOJIHATH U3MEPEHUs, CIEIys
NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3YIbTAThl MOJyYCHHON 3aBUCHMOCTH B BHUJIE
TabIUIl U TpaUKOB, AETATh BEIBOJBI IO PE3YJIbTATaM MCCIICAOBAHMUS;

NPOBOJNUTH KOCBEHHBIC HM3MEpeHUs (M3MuecKuX BeaudyuH (yIelbHas TEIUIOEMKOCTh
BEILIECTBA, CONPOTUBIICHHE MPOBOJAHMKA, paboTa U MOUIHOCTD AJIEKTPHUECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHUs,, COOMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY, CIIEHys
NPENI0KEHHONW MHCTPYKIUH, U BEIYUCIATH 3HAUYCHUE BEIIMYMHBI,

coOmogaTh TMpaBUjIa TEXHUKH Oe30macHOCTH Impu pabore ¢ J1abOpaTOpHBIM
obopynoBaHuEM;

XapakTepu30BaTh MPHUHLUIBI JEHCTBHS HW3YUYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPO# Ha MX omucaHus (B TOM YHCIE. CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETYUK AIIEKTPUUYECKON
SHEPIUH, OHJIEKTPOOCBETUTENbHBIC NPUOOPHI, HArpeBaTEeNbHBIE 3JIEKTPONPHOOPHI
(mpuMepsI), 3MEKTPUYECKUE TPEIOXPAHUTENH, 3JIEKTPOMArHHUT, 3JEKTPOIABUIATEIh
MOCTOSIHHOTO TOKa), KCIOJb3Yysl 3HAHHUS O CBOMCTBaX (U3MYECKUX SIBICHUH U
HeoOxoIuMBbIe (hU3MUECKHe 3aKOHOMEPHOCTH,

pacro3HaBaTh HPOCTbIE TEXHMYECKHE YCTPONCTBA M H3MEPHUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMAaTHUYHBIM PHCYHKaM (MKHIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETD,
THTPOMETp, JBHTaTe)b BHYTPEHHETO CTrOpPaHUs, 3JEKTPOCKOI, PEOCTaT), COCTAaBIISAThH
CXEMBI DJICKTPUYECKHUX LIENeH ¢ MOCIe0BaTENbHBIM U MapajUIeIbHBIM COCINHEHHEM
3JIEMEHTOB, pa3jinyasi yCJIOBHBIE 0003HAYECHHUS SJIEMEHTOB JIEKTPHUECKUX IEeTICH;
NPUBOJIUTE MpHUMEPHl (HAXOIUTh HMHMOPMALMIO O TPUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3UUECKUX 3HAHUM B TOBCEAHEBHOM MKHU3HH Ui OOECIEeYECHUs
0€30MacHOCTH TMpHU OOpalleHHH ¢ [pubopaMM W TEXHUYECKUMH YCTPOHCTBaMH,
COXpAaHEHMs 3JI0pOBbSI M COOJIONEHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B
OKpYKAIOLIEH Cpelie;

OCYILIECTBIISITh TMOMCK HHPOpManuu (U3NYECKOro cojepkanus B HMHTepHere, Ha
OCHOBE HMEIOIIUXCS 3HAHUH W TYTEM CpaBHEHHs JONOJHUTENbHBIX HCTOYHHMKOB
BBIICATh MHGPOPMALIMIO, KOTOpas SBJISAETCS NPOTUBOPEUYMBON MIM MOXKET OBITh
HEJIOCTOBEPHO;

MCIOJIb30BATh NPU BBIMOJHEHUH y4eOHBIX 3a/laHUil HayYHO-TIOMYJSIPHYIO JTUTEPaTypy
¢u3nUecKoro coaep)kaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu HHTepHer,
BJIaJeTh NMPUEMAMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMH U3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

co3aaBaTh COOCTBEHHBIC MHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIeHHs, 00001mas
MH(POPMALIMIO U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COJCpKAaHMSA, B TOM UHUCIE
nyOoJIMYHO  TPEACTaBIATh  pE3yabTaTbl MPOEKTHOH WM  HCCIEAO0BATEIbCKOM
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NEeATENbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOIb30BAaTh U3YYCHHBIM NOHATHUWHBIN ammapar
Kypca (pHU3UKH, CONPOBOXKAAThH BHICTYIICHUE MTPE3CHTAIUEH;

IpU BBHIMOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIEAOBAaHUM (PU3NYECKHX IPOLIECCOB
pacripenesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABIEHHBIMH 3aJauyaMH,
CIICIUTH 3a BBINOJHCHWEM IUIAHA JEUCTBUM U KOPPEKTUPOBATh €ro, aJcKBAaTHO
OLICHUBATh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI,  BHICTPaUBaTh
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHUE, TPOSBIISS TOTOBHOCTD pa3peniaTb KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeiMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y 0OYHAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IOHATHS. CHCTEMa OTCuéra, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCHTEJIbHOCTh MEXaHMUYECKOTO JBMKEHUs, nepopmanus (ynpyras, miacTudyeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U MEPETPY3KH, LIEHTP
TSOKECTH, aOCONIOTHO TBEPAOE TENO, IICHTP TSHKECTH TBEPIOTO TeEia, paBHOBECHE,
MEXaHWYeCKHUe KoJieOaHWsi U  BOJIHBI, 3BYK, HWHQPa3ByK ©  YIBTPa3BYK,
AJNIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JEKTPOMATHUTHBIX BOJH, CBET, OIU30PYKOCTH W
JaTbHO30PKOCTh, CIIEKTPHl HCITyCKaHWS W TOTJOIeHus, anbda, OeTa- M ramma-
W3JIyYEHHUs], U30TOIIbI, JIEPHASI JHEPTETUKA;

pa3nuyath SBJCHUS (PaBHOMEPHOEC M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE [BHKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE TBIKECHIE, CBOOOTHOE TaICHUE TN, PABHOMEPHOE
JBH)KEHUE MO OKPYKHOCTH, B3aWUMOJEUCTBHE TeEll, PEAKTUBHOE JIBUKEHUE,
KoyiebaTebHOE NBIKCHUE (3aTyXalollue W BBIHYKICHHBIC KOJICOAHUs), PE30HAHC,
BOJIHOBOE JIBUOKEHHE, OTPAKEHUE 3BYKA, MPSIMOJIMHEWHOE paclpOCTPaHECHHUE,
OTpaXEHUE U MPEJIIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CIEKTPATbHBIX IIBETOB, JHCIIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTHUBHOCTh, BOZHUKHOBCHHUE JIMHEHUATOrO CIEKTPa H3Iy4CHHUs)
[0 ONKMCAHUIO HUX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIHUX
TaHHOE (PU3MUECKOE SIBJICHUE,

pacro3HaBaTh MPOSIBIICHUE U3YUCHHBIX (DU3UYCCKHUX SBJICHHUI B OKpYyXaroiieM Mupe (B
TOM 4YHclie (pU3MYecKue SIBJICHHUS B MPHUPOJIC. MPUIKUBHI U OTIIMBHI, JBIKCHUE IJIAHET
ConHe4yHOW CHCTEMBI, PpEaKTUBHOE JIBU)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSCEHHE, CEHCMHYECKHE BOJIHBI, I[yHaMH, 03XO, LIBETa Tell,
ONTUYECKUE  SBICHUS B  TNPHUPOAE, OHOJIOTUYECKOE  JICHCTBHE  BUIMMOTO,
yIbTPaQHOIETOBOTO U PEHTTEHOBCKOTO H3JIyUYEHUH, €CTECTBEHHBIM PaJMOAKTUBHBIN
(GOH, KOCMHUYECKHE Jy4H, pPaTUOAKTUBHOE W3IYYCHHE NPUPOJHBIX MHHEPAJIOB,
JICUCTBUE PAIMOAKTUBHBIX U3JyYCHUN HA OPraHU3M YeJIOBEKa), MPU STOM MEPEBOUTH
NPAaKTUYECKYIO 33a/auy B YUeOHYIO, BBIICNATH CYIIECTBCHHBbIC CBOMCTBA (MPH3HAKH)
(U3HYECKUX SBIICHUIA;

OTIMCHIBATh MU3YYCHHBIC CBOMCTBA TEN U (PU3UYECCKUE SBIICHUS, UCIIONB3Ysl (PUINICCKUE
BEJIMYUHBI (CPEIHSAS U MTHOBCHHAS CKOPOCTh TEJa MPU HEPABHOMEPHOM JBHKCHUH,
YCKOpPEHHUE, MEPEMELICHUE, MYTh, YIVIOBas CKOPOCTh, CWJIA TPEHUS, CUJIa YIPYrOCTH,
CUJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MAaJeHUs, BEC Tella, UMITYJIbC Telld, UMITYJIbC
CHUJIbI, MEXaHWYEeCKas paboTa U MOIIHOCTb, MOTCHIUATbHASL YHEPTHsI TeJa, MOJIHITOTO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIMATbHAS YHEPTUS CIKATON MPYKUHBI, KHHETUYECKAast
JHEprusi, TMOJHAs MeXaHW4ecKas SHEprusi, Mepuoj] M YacToTa KOoJIeOaHWi, IHHA
BOJIHBI, TPOMKOCTb 3BYyKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTEJNb MPEIOMIIEHUS
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Cpenbl), TIpU ONMUCAHUM TMPABHIBHO TPAKTOBATh (DU3UUECKUIA CMBICT HMCIOJIb3YeMbIX
BEJIMYMH, OOO3HAYEHHS M EAWHUIBl (U3MYECKUX BEIMYMH, HAXOAUTH (OpMyIibl,
CBSI3bIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIWYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIINYHH,;

XapaKTepu30BaTh CBOIMCTBA Tell, (U3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpAHEHHS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHIUII CYNEPHO3HLUU CHUII,
IPUHLUI OTHOCUTENbHOCTH [ anuies, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHHS UMITYJIbCA,
3aKOHBI OTPAKEHHUs] M TPEJIOMJICHHS CBETa, 3aKOHBl COXpPAHEHHs 3apsioBOTO U
MaccoBOTO YHCEJI TMpPU SJIEPHBIX pEaKUusX, MpU OSTOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aIMCHIBATh €T0 MAaTEMAaTHUECKOE BBIPAXKECHUE,

OOBSICHATh (pU3MYECKHe IMPOLECCHl W CBOWCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ TNPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIIBIATH  NPUYUHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 U3yYeHHBIX CBOMCTBa (UBMYECKHX SIBJICHUH, (U3NYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemats pacuéTHble 3a1a4n (OMUparouIrecs Ha CHCTEMY U3 2—3 ypaBHEHHIA), UCTIONB3YS
3aKOHBI U (POPMyJBI, CBS3bIBalOIIME (PU3MUECKUE BEIUYMHBI. HAa OCHOBE aHaIM3a
YCIOBHS 3aJaud 3allUCBhIBaTh KpaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIINE WIIH
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIBI, HEOOXOIUMBIE ISl peIeHHS,
NPOBOJIUTH pacyéTbl W OLEHMBATh PEATUCTHUYHOCTh IOJYYEHHOTO 3HAYCHHUS
(bu3HYECKOI BEIUYUHBI;

pacro3HaBaTh NpPOOJEMBbI, KOTOPHIE MOXHO pEIIUTh HpPU TMOMOUIM (UIUUYECKUX
METOJIOB,  HCIIOJIb3Ysl ~ ONHMCAHUE  MCCIEJOBAHUS,  BBLACIATH  MPOBEPSEMOE
NPEINOJI0KEHNE, OLEHUBATh MPABUIBHOCTD TMOPSAKA MPOBEIACHUS HCCIEI0BAHMS,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yAbTaThl HAOMIOJCHUN U OIIBITOB;

MIPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUNA MM (PU3HMUECKUX CBOMCTB
Ten (M3ydeHue BTOpOro 3akoHa HeIOTOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTb
nepro/ia Kojebanuil NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTYAbI MAJIbIX KOJeOaHU, MPSMOIMHEHHOE paclpoCTpaHeHHe
CBETa, pa3lio’KeHUEe Oeloro CBeTa B CIEKTP, M3yUEHHE CBOMCTB M300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHUs TIpenMeTa B coOMparomei JHH3e,
HaOJIIOJICHUE CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB M3IIyYCHHUS). CaMOCTOSTEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HabOpa 000pyIOBaHUsI, OMUCHIBATH X0/ OTBITA U
€ro pe3yabTaThl, (HOPMYIHPOBATH BBIBOIHI;

NPOBOJIUTH MPHU HEOOXOJUMOCTH CEpHUI0 MPSIMBIX HW3MEPEHMH, OMpeAesss CpeaHee
3HAUEHHE H3MeEpsieMoil BeMUYMHBI ((DOKYCHOE paccTOsiHHE COOMpAroIeii JIHMH3BI),
000CHOBBIBaTh BEIOOD criocoba n3MepeHus (M3MEpUTEIbHOTO IpUoopa);

MPOBOJUTH HCCIIEOBAHUE 3aBHCUMOCTEH (PU3MUECKHX BEIUYMH C HCHOJIb30BaHUEM
OpsSMBIX HM3MEPEHUH (3aBHCUMOCTH IyTH OT BPEMEHH IPU PaBHOYCKOPESHHOM
JBIDKEHUH 0€3 HadalbHOM CKOpOCTH, TMepHojaa KoJeOaHHl MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPAXCHHUS CBETa OT yria MaJeHUs u
yriia TIpeIOMIICHUSI OT yrila MaJeHus): IIAHUPOBATh UCCICJOBaHUE, CAMOCTOSTEIBHO
coOMpaTh YCTaHOBKY, (HUKCHpOBaTh pe3yiabTaTbl IOJYYEHHOW 3aBHCHUMOCTHU
¢u3nUecKUX BEIUYMH B BHJE TAOMUIl U IpaduKOB, JeIaTh BBIBOJBI 10 PE3yIbTaTaM
HCCIIEI0BAHUS,

22



NPOBOJNUTh KOCBEHHBIE HW3MEpeHHs (U3HMYECKHX BeIMYMH (CpemHsSsl CKOPOCTh H
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOHOTO MaJIeHHS,
KECTKOCTh TPYXKHUHBI, KOYPPUIMEHT TPEHHsI CKOJIBKEHHUS, MeXaHH4yecKkas pabora u
MOIITHOCTh, 4YacTOTa W TMepHoj KojJeOaHWi MaTeMaTH4YeCKOTO M MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa CcOOUpAIoIeil JIMH3bI, paJAMOAKTHBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHS, COOMPATh SKCHEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSTH
M3MEpEHUs, Clenys NPEeNIOKEHHOW MHCTPYKIUH, BBIUUCIATH 3HAUCHHE BEIMYUHBI U
aHAJM3UPOBATh TIOJIyYCHHBIE pEe3yapTaTbl C Y4€TOM 3aJaHHOH TOTPEIIHOCTH
W3MEPEHUN;

coOmogaTh TMpaBUja TEXHUKH Oe30macHoCTH mpu pabore ¢ J1abOpaTOpHBIM
obopynoBaHueM;

pa3nuyaTth OCHOBHBIC NPU3HAKU M3YYCHHBIX (DU3MYECKHX MOJENCH: MarepuaibHas
TOYKa, aOCOJIOTHO TBEPHOE TENO, TOUCYHBIH MCTOYHHMK CBETa, JIyd, TOHKAas JIMH3A,
IUTaHETapHasi MOJIEb aTOMa, HYKJIOHHAst MOJIE b aTOMHOTO SI/Ipa,;

XapakTepu30BaTh MPUHLUIBI JEHCTBHS HW3YUYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOWCTB C OMOPOH Ha UX onucanus (B TOM YHCIIE: CIIHUIOMETP, TATYHKH TTOJIOKECHNUS,
paccTOsIHUA U YCKOPEHHs, PaKeTa, 3X0JI0T, OUKH, IEPUCKOTI, (OoTOAMIapaT, ONTUIECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuIbCOHA), HWCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3NYECKUX SABICHUNA U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIOJIb30BATh CXEMbI U CXEMaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPHUTENbHBIX NMPHUOOPOB M TEXHOJOTHYECKUX MPOIECCOB NMPH PEIICHHH y4eOHO-
MPAaKTUYECKUX 3aj[ad, ONTUYECKHE CXEMBbI JJISi MOCTPOCHUS M300pakeHUH B IUIOCKOM
3epKaje u coOMparolieii TnH3e;

NPUBOJIUTH TNpHUMEPbl (HAXOIUTh HMHMOPMALMIO O TPUMEpax) MPAKTUIECKOTO
UCIOJb30BaHUS (U3UUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HH Ui OOECIeYEeHUs
0€30MacHOCTH TpH OOpalleHHH ¢ OpubopaMM W TEXHUYECKUMH YCTPOHCTBaMH,
COXpAaHEHMs 3JI0pOBbSI M COOJIONEHUS HOPM OSKOJOTUYECKOTO TIOBEICHUS B
OKpYKAIOLIEH CpelIe;

OCYILIECTBIIATh MOMCK HMHPopMauuu (usndeckoro coxaepxkanuss B HMHTepHerTe,
CaMOCTOSTENIBHO (OPMYNIUPYsl TOUCKOBBIN 3allpoc, HAXOIUTh IIYTH OIpEIeICHUs
JOCTOBEPHOCTH TOJy4YeHHOH WH(GOpMAIMM HAa OCHOBE HUMEIOIIMXCA 3HAHUH U
JOTIOJTHUTEIBHBIX HCTOYHHUKOB,;

MCIOJIb30BATh NPU BBHIMOJHEHUH y4eOHBIX 3a/laHUil HayYHO-TIOMYJSIPHYIO JTUTEPATypy
¢u3nUecKoro coaep)kaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu HHTepHer,
BJaJeTh NMPUEMAMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJHOM 3HAKOBOW CHCTEMBI B PYIYIO;

cO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIE COOOILIECHHUS HAa OCHOBE MH(pOpMAaIUu
U3 HECKOJIbKMX HMCTOYHUKOB (U3NYECKOTO COJCp:KaHUs, IYOJUYHO NPEACTaBIATH
pe3yabTaThl MPOESKTHOM WIIM HCCIIEO0BATENBCKOM EATeNbHOCTH, TIPU 3TOM I'PaMOTHO
UCIOJb30BaTh W3YYCHHBIM TMOHATHMHBIA amnmapaTr H3yd4aeMoro paszaena (U3UKH u
COIIPOBOKJATh BBICTYIUICHHE NpPE3CHTallMed C Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnunuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (un¢poBbie)
Koutpoabnbie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPY/KAIOLIEro MUpa
11 o 5 bubmuoreka [JOK
' FISHa T HayKa o fipupoae https://m.edso0.ru/7f416194
Bbubnmmnoreka [JOK
1.2 o 2 1
VISHHCCICHE BEIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHA i METOJ] TI03HA 2 1 bubmorexa LIOK
: TECTBCHHOHAYYHBIA METO/T TTO3HAHUS
b A https://m.edsoo.ru/7f416194
Hroro no pazzueny 6
Pa3nen 2.IlepBoHayajibHbIe CBeIEHNS 0 CTPOEHNH BellleCTBA
21 CTDOCHIE BOlCCTRA 1 bubmuoreka [JOK
: TPOCHHUE B TB
P B https://m.edsoo.ru/7f416194
29 JIBU>KeHWEe U B3aUMOJICHCTBHE YaCTHUI] 5 1 bubmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
53 Ar 5 bubmuoreka [JOK
: a a
PETATHDIC COCTOAMIL BEMECTS https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Pasnen 3./IBuikeHne H B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHU4eCcKoe IBUKCHUE 3 nommorexa 1O

https://m.edso0.ru/7f416194
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Bbubnuoreka [JOK

3.2 Hrepuus, Macea, MII0THOCTS 4 https://m.edso0.ru/7f416194
Bbu6muoreka [JOK
3.3 Cuna. Bzt cun 14 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJI, }KUAKOCTEN U ra3oB
41 JaBnenue. [lepenaya nasineHus: TBEPIABIMU 3 Bbu6mmoreka [JOK
' TEJIaMU, JKUIKOCTSIMHU U ra3aMu https://m.edsoo0.ru/7f416194
42 T — 5 bubmuoreka [JOK
' BICHHE KHUAROCTH https://m.edso0.ru/7f416194
Bbu6mmoreka [JOK
4.3 ATmocepHoe naBienne 6 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUJIKOCTH U T'a3a HA MOTPYKEHHOE 7 bubnmoreka [JOK
' B HUX T€JIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pasnes 5.PaboTa 1 MOIIHOCTL. JHeprus
Bbu6muoreka [JOK
>1 PaGora u momsoCTS 3 https://m.edso0.ru/7f416194
59 I . 5 bubmuoreka [JOK
' POCTRIC MEXAHHIMPT https://m.edso0.ru/7f416194
5.3 MexaHudeckas SHe 4 brbmiorexa LIOK
. XaHUY s DHEPTUSL
p https://m.eds00.ru/7f416194
Htoro no pazneny 12
PesepBHOE Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KIIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (mudpposbie)
Ne n/m Kontpoabubie | IlpakTnueckue
NpOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TennoBblie siBIeHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LIOK
: TPOCHHUE U CBOWCTBA B TB
P B https://m.edsoo.ru/7f4181ce
Bbu6muoreka [JOK
1.2 T 21 1
CIVIOBBIC HPOUECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazzueny 28
Pa3nes 2.0/ieKTpuYecKre U MATHUTHBIE SIBJIEHUS
21 DneKTpuYecKue 3apsiibl. 3apssKeHHbIE Tesla 7 1 bubnmoreka [JOK
' U X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
Bbu6muoreka [JOK
2.2 I1 i i 2 2 7
OCTOSHHRIH SICIIPHACCKMH TOX 0 https://m.edsoo.ru/7f4181ce
Bbu6mmoreka [JOK
2. M 1 1.
3 ATHITHBIC ABICHIA 0 > https://m.edsoo.ru/7f4181ce
24 eKTDOMA . 4 bubmuoreka [JOK
: JMEKTPOMArHUTHAS UH ust
P AYEH https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5

27



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

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHHe pPa31e/ioB U TeM nudposbIe
Ne n/m P Kontpoabubie | IlpakTnueckue (mncpp )
NpOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1.Mexannueckue siBJeHHs
11 MexaHnuecKOe JBHIKEHUE U CIIOCOOKI €T0 10 1 Bbu6muoreka [JOK
' OIKCAHMSI https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [JOK
1.3 3 10 3
AKOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3ngen 2.MexaHn4ecKHe K0JICOAHUS U BOJTHbI
Bbu6muoreka [JOK
2.1 M o 7 3
CXAMHCCIHE KOJCOTHHA https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [JOK
2.2 M .3 8 1 3
CRAHMHACCIHE BOHH. IBYK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3nen 3.2/IeKTPOMArHUTHOE M0JI€ H 3JIEKTPOMATHUTHBIE BOJTHBI
31 DNEeKTPOMAarHuTHOE MOJie U 5 5 bubmmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazzueny 6

Pa3zgen 4.CBeToBbI€ ABJICHUSA
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Bbu6mmoreka [JOK

4.1 3aKOHBI PacIpOCTPAaHEHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
Bbu6muoreka [JOK
4.2 JIuH3BI ¥ on'THYECKHE TPHOOPHI 6 3 https://m.edso0o.ru/7f41ada6
Bbu6muoreka [JOK
4.3 Paznoxenue 6e0ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pasnes 5. KBaHTOBBIC sIBJICHUSI
51 " @ aa 4 1 bubmuoreka [JOK
' CHYCKAHHE H HOTIOMICHIC CBeTa aToMOM https://m.edsoo.ru/7f41a4a6
59 C . . 5 1 bubmuoreka [JOK
' TPOCHHE GTOMHOTO AP https://m.edsoo.ru/7f41a4a6
Bbu6mmoreka [JOK
5.3 SInepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3gen 6.IloBTOpUTEIHLHO-00001IAOIIMIT MOAY b
6.1 IToBTOpeHue u 00o0IIeHNE COAECPIKAHUSL 9 5 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

N KoanuecTBo yacos i DJIeKTPOHHbIE HU(PPOBLIE
° ara
Tema ypoka Kontpoabnbie | IpakThHueckue o0pazoBaTebHbIE
n/n Bceero U3y4eHust
padoTbI padoTbI pecypcbl

®u3nka — Hayka O IPUPOJE.
1 SABnenus npuponsl. Gusndeckue 1
SIBJICHUS

Mexannueckue, TEIUIOBEIE,
2 3JEKTPUYECKUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SABJIECHUS

dusnuecKue BeITUUYUHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEpPATypbl IIPY NOMOLIU
KHUAKOCTHOTO TEPMOMETpA U
JaT4YUKa TEMIEPATyphl"

Kak ¢usuka u gpyrue ectecTBeHHbIC
HayKH U3y4aroT IPUPOLY.

. bubnuorexa [IOK
5 EcrecTBeHHOHAYYHBIN METO 1

https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue GU3nIecKux
SIBJICHUU C IOMOIILIO MOI€eNIel

VYpok-uccnenosanue "IIpoBepka
THIIOTE3bI: JAJTBHOCTH MONETa

6 1IapuKa, MylmEeHHOTo 1 1
TOPU30HTAJIBHO, TEM OOJIbIIE, YeM
OoublIIe BHICOTA ITyCKa"
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Crpoenue BemectBa. OMBITHI,

7 JIOKA3bIBAIOLLNE TUCKPETHOE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIIECTBA
g Bbu6muoreka [JOK
JlBmiKeHHe TaCTHIL BetliecTsa https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanuie «OnbIThI 11O
9 HAOJII0ICHUIO TEILIOBOTO
paCUIMpPEHHUS Ta30B»
10 ArperatHbie COCTOSIHUS BEIIECTBA
B3anMocBs3b MEKly CBOMCTBAMHU
BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX bubmuoreka [JOK
11
aTOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
OcobeHHOCTH arperaTHhIX
COCTOSIHAM BOJIBI
MexaHn4ecKoe JBHKCHHE.
12 PaBHOMEpHOE HiepaBHOMepﬂoe bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHKCHUE
13 Cxopoctb. EnuHUIIBI CKOPOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyty ¥ BpeMeHU ABUKECHUSA bubmorexa LIOK
https://m.edsoo.ru/ff0a0aed
Hnepups. 3aKoH HHEPIIHH.
15 Bsapf;oneﬁcmne TeJIpI];IaK MpUYHHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHHUS CKOPOCTH JBUKEHUS Tell
IImoTHOCTH BemiecTBa. Pacuer BuGmiorexa LIOK
16 Macchl M 00beMa Tella 1o ero

IINIOTHOCTHU

https://m.edsoo.ru/ff0a0fee
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https://m.edsoo.ru/ff0a0fee

JlaGopaTopnas pabora

17 «OrnpeneneHue MIOTHOCTU TBEPIOTO
Tena»
18 Pemenune 3amad mo Teme Bbu6nmmnoreka [JOK
"[InoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cua kak XapakTepHCTHKA
19 B3auMoaeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTopnas pabora «H3yuenue
20 3aBUCUMOCTHU PaCTSHKEHUS
(medopmariuu) Npy>KUHBI OT
MIPUJIOKEHHOU CUJIBI»
21 SIBnenune Tarorenus. Cuiia TSHKECTU
22| wessotinemn B nems Pemerme buGmorera IOK
https://m.edsoo.ru/ff0al778
3ajayd 1o teme ''Cuia TsoxecT’
Cwita TsKecTH Ha HUX ILUIaHETAaX.
23 duznyeckue Xapali["fggI/ICTI/IKI/I bubmorexa LIOK
https://m.edsoo.ru/ff0a1502
IJIAHET
24 N3mepenue cuit. JlnuHamomeTp bubmorexa LIOK
https://m.edsoo.ru/ff0al8cc
Bbu6muoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CroxeHue AByX CHJI, HalpaBJIEHHBIX
26 10 OJTHOM Hﬂpﬂi]/IOf/'I. ’ bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAs CHIT
97 Pemenune 3amad mo Teme

"PaBHoelicTByIOIIas CUT
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Tpenue CKONbKEHUSA U TPEHUE

28 nokosi. TpeHue B npupoje u brbmorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTopnas pabora «M3yueHue
3aBUCUMOCTH CHJIBI TPCHUS
29 CKOJIbXKCHUS OT CI/IJIpr TaBJICHUS U bubmorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
IMOBEPXHOCTEMN»
30 Pemenwe 3a1au Ha onpesienieHue
PaBHOJEHCTBYIOIIEH CUJIIbI
Pemenue 3amad mo Temam: «Bec
31 tena», «['paduyeckoe m3obpaxeHue bubmmorexa [IOK
cu», «CHmbI», https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHID»
KonTtponpsHas paboTa o Temam:
«MeXaHU4YeCKOe JTBHIKCHHEY,
32 «Macca, TUIOTHOCTBY», «Bec Tena», 1
«['paduueckoe n300paxeHue CUI»,
«Cunbr»
33 Jasnenue. CriocoObl yMEHBIICHUS U bubmmorexa [IOK
YBEIIWYCHHSI TaBIICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE T'a3a. 3aBUCUMOCTD
34 ,Z[I[aBHCHI/ISI rasa or oonéma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMITePaTyphl
o [lepenava naBiaeHUs TBEPIABIMH BuGmiorexa LIOK
TCIAM, FRUAROCTIAMIL I Fasantit. https://m.edsoo.ru/ff0a25b0
3axoH Ilackams
36 JlaBlieHHME B )KUJIKOCTH U Tase, bubmuoreka [JOK
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https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC HCﬁCTBHCM CHIJIbI

https://m.edsoo.ru/ff0a2718

TSOKECTH
37 Pemenue 3amau no reme «Jlapienue bubmuoreka [JOK
B KUIKOCTH U rase. 3akoH ITackams» https://m.edsoo.ru/ff0a2826
38 CooOmraromuecst coCyabl Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2970
39 I'unpaBnuueckuii mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBoit
YKUJIKOCTHBIM HacOC
Atmocdepa 3emmu. [Ipuunabl
40 oo Jeum. Sammcivocrs biGmnorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO TaBICHUS OT BBICOTHI
HaJ YpOBHEM MOps
42 Bec Bo3ayxa. ATmochepHoe bubmmorexa [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocgepHoro bubnmorexa [IOK
nasneHust. OnsiT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTh aTMOC(HEpPHOTO
44 JaBJICHUS OT BBICOTIE)HFB).,Z[ YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mops
Bbapomerp-anepoua. AtmocgepHoe bubmmorexa [IOK
45
JABJICHHUE HA PA3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1au nmo reme
"AtMmocdepHoe naBieHue"”
47 JleicTBUE KUAKOCTH U Ta3a Ha bubmoreka [JOK

IIOTPYKEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuiia

JlaGopaTopnas pabora
«OmnpeneneHne BbITAIKMBAOMICH

Bbu6mmoreka [JOK

48 CHJIBI, IEHCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUKOCTH»
JlaGopaTopnas pabora 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
49 Teja B Blz)z[e oT 00BEMa bubmorexa HOK
N https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJAKOCTh YaCTH
Tema»
50 [TnaBanme Te bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTopnas pabora
"KoncTpynpoBanue apeoMeTpa Uiu
o1 KOHCTPYMPOBAHUE JOJKU U
OIpecIIeHUE €€
rpy30n01bEMHOCTH "
Pemenue 3anau no remam:
59 «[1naBanue cynos. Bbu6muoreka [JOK
BosznyxomnaBanue», «JlaBineHue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUIAKOCTEH U ra30B»
53 Mexanunueckas paboTa bubmorexa LIOK
https://m.edsoo.ru/ff0a3f82
54 MoninocTs. EquHUNBEI MOIITHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
VYpok-uccienopanue "'Pacuér
55 MOIIHOCTH, pa3BUBaeMOM Ipu

noaséMe 1o JiecTHUIlEe"
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https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

[Ipocteie MexaHu3Mbl. Poiyar.
PaBHOBECHE cuit Ha peruare

57

KonTtponsHast paboTa o teme
«JlaBieHue TBEPIBIX Te,
JKUIKOCTEH U ra3oB» [
Bcepoccuiickas npoBepodHas
pabora

58

PesepsHblit ypok. Pabota c
TEKCTaMHU 10 Teme «JlaBiieHue
TBEPBIX TEJ, XKUIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepodHas
pabora

Bbu6nmmnoreka [JOK
https://m.edsoo.ru/ff0a4dffe

59

Prraaru B TexHuKe, OBITY ¥ IPUPOIE.

JlaGopaTopnas pabora
«HccnenoBanue yciaoBHit
pPaBHOBECHS phlyara»

0.5

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3ama4 1mo teme «Y CIIOBUSI
paBHOBECHS pblUara»

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddutmeHnT nonezHoro aencTus
MexanusMma. Jlaboparopnas padora
«N3mepenue KII/I HakinoHHON
TIOCKOCTH»

0.5

62

Pemenne 3amau o teme "Pabora,
MotHocTh, KITJT"

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHundeckast SHEpTHUsl.
Kunernyeckas 1 noteHuanbHas
JHEPTHUs

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUS] MEXaHUYECKOU

Bbu6muoreka [JOK
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SHEPTUu

https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT 10 TEME
"OKcnepUMEHTaIbHOE ONPEEIEHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATBHON SHEPTUU TIPU
CKaTbIBAaHHUHM TeJIa N0 HAKIIOHHOU
MJIOCKOCTH '

66

KonTtponsHast paboTa o teme
«PaboTa 1 MOIIHOCTh. DHEPruUs»

67

PesepBHslii ypok. PaboTa c
TEKCTaMH I10 TeMe 'MexaHuueCcKOoe
nBHxKenue"

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PezepBHblii ypok. Pabota c
TekcTamH 1o teme "PaboTa.
MouHOCTb. DHEprus'”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 4

12

38



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KIIACC

KoaunuyecTBO 4acoB

JIeKTPOHHbBIE N (ppoBbIE

Jl:;ln Tema ypoka Beero Konrtpoabnsie | Ilpakruueckue il:;:ennﬂ 00pa3oBaTebHbIE
padoTbI padoTbI pecypcbl
OcHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKO N bubmmorexa [IOK
1 1
TEOPUU U UX OTIBITHBIC https://m.edsoo.ru/ff0a5256
IO ITBEPXKICHUS
2 Macca 1 pa3mep aTOMOB M MOJIEKYIT 1
3| raseopesnond comomt 1 biGmorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OOBbsicHeHnE CBOWMCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMM BELIECTBA HA OCHOBE 1
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopgHbie 1 bubmmorexa [IOK
Tena https://m.edsoo.ru/ff0a5800
5 CMauuBaHue ¥ KaOWIISIPHOCTb. 1 bubmmorexa [IOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TermnoBoe pacIMpeHue U CKaTUe 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpATYpPbI
8 CO CKOPOCTBIO TEIUIOBOTO JIBIKEHUS 1
4aCTHUI]
9 Buyrpennsis sneprus. CriocoOsr 1 bubnmoreka [JOK
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

U3MEHEHHUs BHYTPEHHEN SHEPrun

https://m.edsoo.ru/ff0a5c60

Bbu6mmoreka [JOK

10 Byt Tetuionepesain https://m.edsoo.ru/ff0a6412
VYpoxk-koupepenuus "TlpakTuyeckoe
HCIIOJIb30BaHUE TEIJIOBBIX CBOMCTB Bbu6mmoreka [JOK

11
BEIIECTB M MATEPUAIIOB B IENISIX https://m.edsoo.ru/ff0a65c0
SHEprocoOepeKeHus "

12 KoanuecTBo Temnorel. Y aciabHAs Bbu6nmuoreka [JOK
TEIMJI0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIIOBOTO OalaHca.

13 TGI:)H.HOO6MGH Y TEIJIOBOE Bubmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopnas pabora

14 "UccnenoBanue sSBJICHUS bubmuoreka [JOK
TEII000MEHA IPU CMEITUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacder xonnuecTBa TEIIOTHI,

15 HEO0OXO0IMMOTO JIJIsl HArpeBaHU
TeJa U BBIACISEMOro UM MpHU
OXJIAKICHUH
JlabopaTopnas pabora

16 "OHpEILGJII;HI/Ie I})/HCHBHOﬁ Bubmorexa IIOK

., https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DHeprus TOIMBa. Y IeIbHas bubnmoreka [JOK
TEIUIOTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaAHUE BuGmiorexa LIOK

18 KPUCTAJUIMYECKUX TeJ. Y IeNbHas

TCIJIOTA ILJIaBJICHUA

https://m.edsoo.ru/ff0a71d2
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19

JlaGopaTopnas pabora
"Onpenenenune yeabHON TEMIOThI
IUIABJIEHUA JIbaa"

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBanue 1 KOHIEHCAITHS.
Hcnapenue

Bbu6nmmnoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kumnenue. Y aenpHas TemioTa
napooOpazoBaHus U KOHICHCAITUH.
3aBUCUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(HEPHOTO
JaBJICHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Omnpenenenue
OTHOCHUTEJIBHOU BIAXKHOCTH
BO31yXa'"

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aa4 Ha OIIpCACICHUC
BJIA’JKHOCTHU BO31yXa

24

[TpuHIMTIBI paOOTHI TETIIIOBBIX
nsurateneif. [Taposas TypOuHa.
JIBUraTens BHYTPEHHETO0 CrOpaHus

25

KIIJI TermmoBoro gBuraTeis.
TensoBbIe ABUTATEM U 3aIlUTa
OKpYKarouen cpeibl

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U NPEBPAILEHUS
SHEPrUM B TEIUIOBBIX MPOLIECCAX

27

[ToaroToBKa K KOHTPOJIBHOI padboTe
o Teme ""TenoBrie SIBICHHUS.
W3meneHue arperaTHbIX COCTOSTHUN
BelecTna”

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0a83f2
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https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonrtponpHas paboTa o teme

28 "TennoBsle sBieHus. V3MeHeHue 1 bubmorexa LIOK
. . https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIIECTBA
29 Dnektpuzanus tei. JBa pona
NIEKTPUUECKHX 3apsI0B
Ypoxk-uccienoBaHue
30 "DnexTpuzanus Teqa HHAYKIUel 1
IIPY CONPUKOCHOBEHUH
31 B3anmonencTBue 3apsiKEHHBIX TEIL. Bbu6mmoreka [JOK
3axon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOE TOJIE.
32 HanpsiykeHHOCTB 3J1EKTPUYECKOro bubmmorexa [IOK
noJist. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
JNEKTPUYECKUX I10JIEH
Hocutenu snexkTpruueckux 3aps/10B.
33 OnemenTapHbli 3apsin. CTpoeHue
aToma
34 IIpoBOIHUKY U TUANEKTPUKH. 3aKOH bubmmorexa [IOK
COXpaHEHHUS IEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha npuMeHEHUE Bbu6muoreka [JOK
CBOMCTB 3JIEKTPUYECKUX 3apsAA0B https://m.edsoo.ru/ff0a90cc
DNEKTpUUECKUH TOK, YCIOBUS €r0
36 CyI.HGCﬁBOBaHI/ISI. I/ICT(})/‘-IHI/IKI/I Bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JIeNCTBUA DIIEKTPUYECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JleiictBue

QJICKTPUYCCKOTO ITI0JId Ha
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MIPOBOJIHUKYU U AUDJICKTPUKH'

DNEeKTpUYEeCKUid TOK B MeTaLJIax,

Bbu6nmoreka [JOK

39 KHUJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyecKas Lenb U e€
COCTaBHBIEC YaCTH
Cuna toka. JlaboparopHas padora

41 "U3mepenue u peI;meI;OBaII:{)He 0.5 bubmorexa LIOK

. https://m.edsoo.ru/ff0a8bd6
CHIIBI TOKA
DJIEKTPUUYECKOE HAMPSIKEHUE.

42 Bonbt™mertp. JIabopaTopHas pabora 05 bubmmorexa [IOK
"N3MepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HaIPSHDKEHUST
CornpoTuBieHNE NPOBOAHHKA.

43 VI[CJIIBHOC COHpOTEBHeIi[He Bubmorexa LIOK

https://m.edsoo.ru/ff0aa738
BeIlleCTBA
JlaGopatopnas pabora
"3aBUCHUMOCTb 3JIEKTPUUECKOTO
44 COIPOTHUBIICHHUS HpO]fOI[HI/IKa OT €To 1 bubmorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTAHBI, TJIOMIAIH TOTIEPEYHOTO
ceueHus U MaTepuana’
3aBUCHUMOCTb CUJIBI TOKA OT
45 HarpsbkeHus. 3akoH OMma Jist bubmorexa HOK
https://m.edsoo.ru/ff0aad4a
y4acTKa e
JlaGopaTopnas pabora
HccnenoBanue 3aBUCUMOCTH CHJIBI BuGmorexa LIOK
46 TOKa, UJYILETO Yepe3 pe3ncTop, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpPsDKEHUS Ha pe3ucTope”

https://m.edsoo.ru/ff0aa04e
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https://m.edsoo.ru/ff0aa738
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HOCHCHOB&TGHBHOC U MapaJiyiCJIbHOC

41 COEIMHEHUS TIPOBOTHUKOB
JlaGopaTopnas padota "IIpoBepka
[IpaBUJIA CII0KEHUs HANIPSYKEHUN bubmmorexa [IOK
48
MIPH TOCJIEeI0BATEILHOM https://m.edsoo0.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTopnas padota "IIpoBepka
IIpaBUJIa JUIsl CUIIbI TOKA IIPH bubmumorexa [IOK
49
napajuiebHOM COCIMHEHHIH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3ana4 Ha npuMeHEHUE
50 3aK0Ha OMaH,ZUISI pastanoro bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOIHUKOB
PaGora u MomurHOCTH
o1 BHGKTqueCKL:FO TOKa. 3aKOH bubmorexa LIOK
https://m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
Jlaboparopnast pabota
52 "OHpEILGJII;HI/Ie I}ﬁ))aGOTBI ¥ MOIIHOCTH bubmorexa HOK
., https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DNEeKTpUYECKUE e U
53 MOTPEOUTENN DIEKTPUIECKOH bubmmorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [TocTosiHHBIE MAaTHUTBI, KX
B3aMMO/ICHCTBUE
55 VYpok-uccnenosanue "'N3yuenue bubnmorexa [JOK
TMOJICH TOCTOSIHHBIX MAarHUTOB'" https://m.edsoo.ru/ff0ac3d0
56 MarnautHoe nojie. MarHuTHOE T0JIe bubmuoreka [JOK
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3eMJId U €T0 3HAUYEHUE IS KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0acOba

[ToaroToBka K KOHTPOJIBHOI paboTe
10 TeMe ""DIEKTPUIECKHUE 3apsilibl.

o7 3apsKEeHHbIE TeNa U UX bubmorexa LIOK
N . https://m.edsoo.ru/ff0abd2c
B3auMoaeicTBusL. [locTosHHBIN
ANEKTPUYECKHUI TOK"
KonrtponpHas paboTa o teme
"OnexkTpuueckue 3apssl.
58 E:E;;K:Z:;li]:;z.aliI/IOIZ);OSIHHLH\/'I 1 bubmorexa [IOK
N https://m.edsoo.ru/ff0abea8
ANEKTpHUECKU TOK'™ /
Bcepoccuiickas npoBepo4Has
pabora
PezepBHblii ypok. PaboTa c
o | e Tecrom 1
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepo4yHas
pabora
0| snextpmecerora roxa Marmimos Eumorexa LIOK
https://m.edsoo.ru/ff0ac1d2
0JIE KaTYIIKHA C TOKOM
[TpuMeHeHHe MEeKTPOMArHUTOB B
61 texHuke. JJaboparopHas pabora 05 bubmmorexa [IOK
"N3ydyeHne neiCTBUS MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
I10JIs Ha IIPOBOJIHUK C TOKOM"
62 DJEKTPOIBUTaTENb OCTOSHHOTO bubnmoreka [JOK

Toka. Mcrmonbp3oBanue

https://m.edsoo.ru/ff0ac86¢
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ANEKTPOABUTATENCH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopnas pabora
"KoHcTpynpoBaHnue u uzyueHue
paboThI PNIEKTPOABUTATENS"

63

OmnsiTel ®apanes. 3akoH
AJIEKTPOMAarHUTHOW MHIYKIIHH.
[IpaBuno Jlenua

64

Onexrporeneparop. CrocoObl
IIOJIY4EHHUSI DIIEKTPUYECKON
SHEPTrUuu. DIIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroToBKa K KOHTPOJIBHOU paboTe
10 TeMe ""DNEKTPUUECKUE U
MAarHUTHBIE SIBICHUS"

66

KonrtponpHas paboTa o teme
"DnekTpruuecKrue U MarHUTHbIE
SIBJICHUS "

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PezepBHslii ypok. Pabota c
TeKCcTaMH 110 TeMme TertoBrIe
SIBJIEHUS"

Bbubnmunoreka [JOK
https://m.edsoo.ru/ff0accbe

68

PesepBHslii ypok. PaboTa c
TEKCTaMH 110 TeMe ''MaruuTHble
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5
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9 KUIACC

KoaunuyecTBo 4acoB

JIeKTPOHHbIE IH(poBbIE

Ne Hdara
Tema ypoka Kontposabnbie | IpakTHyeckne o0pazoBaTebHbIE
n/n Bcero U3y4eHust
padoTbI padoTbI pecypcbl

1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrtema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [{OK

2 1
MEXAHUYECKOTO JBIKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE IIPAMOJIMHEWHOE bu6mmoreka [IOK

3 1
JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIUHENHOE

4 neuxkeHue. CpeHsst © MTHOBEHHAs 1
CKOPOCTb

5 [IpssMOIMHENHOE PAaBHOYCKOPEHHOE 1 bu6mmoreka [JOK
JBUKEHHE. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d4
CKopocCTb MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHS. 1
I'padux ckopocTH
JlaGopaTopnas pabora

7 "OrnpeneneHye yCKOpEHHUs Tea pu 1 1 bu6mmoreka [IOK
PaBHOYCKOPEHHOM JIBUKEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TJIOCKOCTH"

8 CBoOoanoe nmajgenue tea. OnbITh 1
lanunes
PaBHOMEpHOE BMXEHHUE 110

9 P IE[I 1 bubmuoreka [JOK
okpyxHoctu. [lepuon u gacrota

Py p N A https://m.edsoo0.ru/ff0ael76

obOpamienus. JIuneitHas 1 yrimosas
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CKOPOCTH

10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 IlepBeiit 3akoH HbrotoHa. Bekrop bu6mmoreka [JOK
CHITBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnmnoreka [[OK
12 .
PaBHOpelCTBYIOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tperunt 3akoH Herorona. bubmmoreka [IOK
Cymnepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE Bbubnuoreka [IOK
3akoHOB Hpl0TOHA https://m.edsoo.ru/ff0aeb6c
Bubnuoreka [IOK
15 Cuna ynpyrocti. 3aion yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau no teme «Cria
yIPYrocTu»
JlabopaTopnas pabora
17 «OHpI:t,Z[eJII;HI/Ie I:KGCTKOCTI/I bubmorexa HOK
https://m.edsoo.ru/ff0aee28
PYKUHBD»
18 Cua Tpemus bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3amad mo teme «Cuna Bubnuoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTopnas pabora
20 "OHpE,Z[eJII;HI/IC i03¢)q)HHHCHTa Bubnmorexa OK
. https://m.edsoo.ru/ff0af8be
TPEHUs CKOJIbXKEHUS
Pemenue 3amgau no treme "'3aKOHEI Bu6morexa LIOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs

https://m.edsoo.ru/ff0afh8e
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Cua TSDKECTH U 3aKOH BCCMUPHOTO

22 TATOTECHUSA. Y CKOpEHHE CBOOOIHOTO Brbmorexa LIOK
https://m.edsoo.ru/ff0af044
TaJICHUs
VYpoxk-koHpepenuus "JIBrkeHue Ten
23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Connueunas cuctema). I'amakTuku”
Pemenue 3aga4 mo teme "'Cuna
24 TSKECTH U 3§K0H BCEMUPHOIO Bubnmorexa OK
. https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 IIepBast kocMu4ecKas CKOPOCTb. bu6mmoreka [JOK
HeBecomocTh 1 neperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaJIbHOW TOUKH.
AOCOII0THO TBEPIOE TEINO.
26 PaBsHOBecue TBé}P;ioro Tema ¢ bubmorexa HOK
. " https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON 0ChIO BpAIICHUS.
MowmeHnT cunsl. LlenTp TsxecTn
PaBHOBecHe MaTepuaJIbHOW TOUKH.
AOCOI0OTHO TBEPAOE TEJO.
27 PaBHOBecue TBEpAOTO TENA C
3aKpEIUIEHHON OCBIO BPALEHUS.
MowmeHnT cunsl. LlenTp TsxecTn
28 Pemenne 3agad mo reme "MoMEHT Bubnuoreka [IOK
cuibl. Llentp tsoxectu” https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOMI paboTe
29 o ieMe "MexaHHquoe ,Z[BI/II;)KGHI/IC. bubmorexa HOK
. . https://m.edsoo.ru/ff0b0408
BzaumopelictBue ten
30 KonrtponpHas paboTa o teme 1 bubmmoreka [JOK

"MexaHUYECKOE OBUKEHHE.

https://m.edsoo.ru/ff0b06ec
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B3aumoneiicreue tea”

31

Nmmnynsc Tena. IMIynsc Cuisl.
3aKOH COXpaHEHMs UMITYJIbCA.

Bbubnuoreka [IOK

VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBHE
39 Pemenue 3agad mo teme "3akoH Bubnuoreka [IOK
COXpaHEeHHUs UMIyJbca' https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeaktuBHoe
JBUKEHUE B IPUPOJE U TEXHUKE"
34 Mexannyeckasi paboTa U MOIIHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGota CuBI TSHKECTH, CUJIBI Bbubnuoreka [IOK
YIIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopnas pabora
36 «OmnpeneneHure padbOTHI CHIIbI TPEHHS
IIPU PAaBHOMEPHOM JBIKEHUH Tella
10 TOPU30HTAJILHON MIOBEPXHOCTU»
37 CBs3b 3HEPTUH U pabOTHI.
IloTeHnManbHas SHEPrus
38 Kunernueckas sneprus. Teopema o bu6mmoreka [IOK
KUHETHYECKOW SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUH B
MEXaHHKe
JlaGopaTopnas pabdora «H3yueHue bu6mmoreka [IOK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffobl2fe
41 KonebarenbHoe IBMIKEHUE U €TO Bubnuoreka [IOK

XapaKTePUCTUKU

https://m.edsoo.ru/ff0b1858
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42

3aryxaromue KoaebaHusl.
BrinykaeHHbIE KOJeOaHusI.
Pe3onanc

Bubnuoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTHuecKuii ¥ IpyKUHHBINA
MasiTHUKH

44

VYpok-uccienopanue «3aBUCUMOCTb
MepHo/ia KoJeOaHU OT KECTKOCTH
IIPY>XUHEL 1 MAcCHL Ipy3a»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamienue sHEprun Npu
MEXaHUYECKUX KOJIEOaHUAX

46

JlaGopaTopnas pabora
«OmnpeneneHne 4acToThl U Iepuoa
Kose0aHui PY)KMHHOTO MasiTHUKa»

Bbubnuoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopnas pabora «I[IpoBepka
HE3aBUCUMOCTH MepHo/ia KoebaHuit
rpy3a, HOJIBELICHHOTO K HUTH, OT
Macchl Tpy3a»

Bu6nuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoHbI. CBOMCTBA
MEXaHM4YECKUX BOJIH. [IpogonbHbIe 1
MOTIEPEYHBIE BOJIHBI

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenuus "MexaHnyeckue
BOJIHBI B TBEPJIOM TEIIE.
CelicMu4ecKkue BOJIHBI"

50

3Byk. PacnipocTpanenue u
OTpa)k€HHE 3BYKa

o1

Ypok-uccnenoBanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
YaCTOTHI'"
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https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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rpOMKOCTB 3BYKa U BbICOTA TOHA.

52 o
AKyCTHUYECKHI pEe30HaHC
53 VYpok-koHpeperuus "YapTpa3sByKk u bu6mmoreka [JOK
MHOPA3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
IToxroroBka Kk KOHTPOJILHOH padoTe
54 = P P bubmuoreka [JOK
1o Teme "3aKOHbI COXpaHEHHUSI.
P . https://m.edso0.ru/ff0b25f0
MexaHuueckue KojaeOaHus U BOJTHBI
KonrtponpHas paboTa o teme
55 "3aKkoHBI COXpaHEHHH. 1
Mexanunueckue kojaeOaHust U BOJHBI"
DNeKTpOMarHuTHOE MOJIE. bubnmoreka [[OK
56
DEeKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-konpepenuus "lkana
3JIEKTPOMAarHUTHBIX BOJIH. bu6mmoreka [JOK
58
Hcnonp3oBaHue 37E€KTPOMAarHUTHBIX https://m.edsoo.ru/ffob2fe6
BOJIH JUIsl COTOBOM CBSI3H"
VYpok-uccnenosanue "Mzyuenue
59 P N i bubmuoreka [JOK
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
P " https://m.edsoo.ru/ff0b2c6c
MOMOIIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1a4 Ha onpezieieHne
60 9aCTOTHI U JJIMHBI
3JIEKTPOMArHUTHOMN BOJHBI
DNeKTpOMarHuTHas MPUPO/Ia CBETA.
61 C P B PP bubmuoreka [JOK
KOpPOCTb cBeTa. BosHOBBIE
P https://m.edsoo.ru/f0b31d0
CBOICTBa CBeTa
62 Hcrounuku ceera. [Ipsamonunelinoe bu6mmoreka [JOK

pacrpocTpaHeHHEe CBeTa. 3aTMEHUS

https://m.edsoo.ru/ff0b3658
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Connua u Jlynst

3aKOH OTpa)KEHUs CBETA. 3epKaa.

Bu6nuoreka [IOK

63 Penterine sajat a puMeHeHie https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHUS CBETa
64 IIpenomnenue cBera. 3akoH bubmmoreka [IOK
NpeJOMJICHHUS CBETa https://m.edsoo.ru/ff0b3aea
[TommHOE BHYTpEHHEE OTpaKEHHE
65 cBeTa. Mcnosb30BaHKUE OJTHOTO bubmuoreka [{OK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffob3c5c
ONITUYECKUX CBETOBOJAX
JlaGopaTopnas pabora
"HccnenoBanue 3aBUCUMOCTH yTria
66 MPEJIOMJICHUSI CBETOBOTO Jyda OT
yria najeHusl Ha TPaHulle ''BO3TyX-
cTexso™
VYpoxk-koHpepeHuus
"Hcnonp3oBaHue MOJIHOTO
67 BHYTPEHHETO OTPAKECHHUS
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b
Bbubnuoreka [IOK
68 Jlun3zel. OnTuyeckas Cuiia JTHH3BI https.//m.edso.ru/fOb3f2c
69 [Toctpoenue n300pa>keHUI B TMH3aX Bubnmorexa OK
https://m.edsoo.ru/ff0b444a
JlaGopaTopnas pabora
70 "Omnpenenenre GOKyCHOTO bubnmoreka [[OK

pPacCTOsAHUA U ONTHUYECKOU CHIIBI
coOuparomiel TUH3bI"

https://m.edsoo.ru/ff0b4206
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Ypok-koHpepenmus "OnTudeckue bubnmoreka [[OK

71
JIMH30BbIe TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'ma3 kak onruyeckas cucrema. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpoxk-konpepenuus "ledexTs
3peHus. Kak coxpanurs 3penue”

Pa3noxxenne 6eoro cBeTa B CIIEKT.

74 OnpiTel HetoToHA. CriokeHue bubmuoreka [{OK
CHEKTPaJBLHBIX IIBETOB. [lucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopnas pabdora "OnbITH IO

a3JI0)KEHUI0 OEJIOr0 CBETa B CIEKT
75 E BOCIIPUATHUIO LIBETA IPEIMETOB ’ bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
IpU UX HAOJIOACHUH uepes
1[BETOBbIE (pUILTPHI"
VYpok-npaktukym "BosiHOBbIE

76 CBOMCTBA CBETA. IUCIIEPCHH,
uHTEephepeHIys 1 audpaxus”

77 OmnsiTel Pezepdopaa u mranerapHast bubnmnoreka [[OK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynatel bopa. Mozgens aroma
bopa
Hcnyckanue u MOIJIOEHHE CBETA

79 aTOI\Z]OM. KBaHThI. anlleﬁanHe Brbmorexa LIOK

https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukym "Habmronenue bubnmoreka [[OK

80 N
CIIEKTPOB HUCITyCKAHUS https://m.edsoo.ru/ff0c1550

81 PagnoakTBHOCTD U €€ BUIBI bubmuoreka [JOK
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https://m.edsoo.ru/ff0c1672

82 Ctpoenue aTOMHOrO sijipa. bubnmoreka [[OK
Hyknonnas moaens https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE pEBpaLCHUS. bubmmoreka [IOK
W3oTomsI https://m.edsoo.ru/ff0clald

84 Pemenune 3amad mo Teme: Bbubnuoreka [IOK
"PagnoakTHUBHBIC IPEBPAILICHUS https://m.edsoo.ru/ffOclbda

85 [Tepuon monypacmanga
Ypok-koH(pepeHIus

86 "Ppa;[noalcgm}:l){m: U3ITy4eHHS B bubmorexa HOK

. https://m.edsoo.ru/ff0c2126
MpUpPOJEe, MEIUIIMHE, TEXHUKE
SnepHbie peakuu. 3aKOHBI
87 C(f[XIfaHCHEH 3a];;11[0130r0 u Bubnmorexa OK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHUCEN

88 DHeprusi CBsI3u aTOMHBIX SITIED. bubnmoreka [[OK
CBs3b MacChl ¥ SHEPrUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau o reme "Anepueie
peakuuu’

90 Peakuuu cuHTE3a M 1€TIEHUS SAED. Bubnuoreka [IOK
Wcrtounuku sHeprun ConHIa u 3BE3NT https://m.edsoo0.ru/ff0c1e88
Ypok-koupepenmus "Anepuas

91 sHepreTuka. Jlencreus
PaIMOAKTUBHBIX U3TyYECHUN Ha
JKUBBIE OPTaHU3MBI"

[ToaroToBka K KOHTPOJIBHOI paboTe
92 10 TeMe "'DIEKTPOMAarHuTHOE I0JIE. bubmmoreka [IOK

DNeKTpOMAarHUTHbIE BOJHBI.
KBaurosBrie saBienus”

https://m.edsoo.ru/ff0c223e
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KonrtponpHas paboTa o teme
"DIeKTpOMarHuTHOE IOJIE.

93 1
DNEeKTPOMArHUTHBIC BOJIHBI.
KBanTtoBsIe siBIeHUS "
o Jl'IIogTopeHI/Ie, 06066LueHHe. BuGmorexa LLOK
abopaTopHbIe pabOTHI IO KYpC
., p pv P . pey https://m.edsoo.ru/ff0c245a
BzaumMoaelictBue ten
o [ToBTOpenue, 0600menue. Pemenue BuGmmorexa L{OK
ACUCTHBIX Y KQUECTBCHHBIX 337124
P . fl https://m.edsoo.ru/ff0c2572
1o TeMe ' TerIoBbIe MPOLECCHI
[ToBTOpenue, o6o0menue. Pemenne
96 pPacYEeTHBIX U KAUECTBEHHBIX 3a]1a4 bu6mmoreka [IOK
o Teme ""KIT/] TermoBbIx https://m.edsoo.ru/ff0c2a22
nBurarenen’”
o Haclszopeﬂue, Icc)fofcme;me. Pe::e:ne BuGmmorexa L{OK
YETHBIX M KAYECTBEHHBIX q
P ., s . https://m.edsoo.ru/ff0c2b30
o teMe "KIIJl anexTpoycTaHOBOK
o Jl'IIogTopeHI/Ie, 06066LueHHe. BuGmmorexa L{OK
abopaTopHbIe pabOTHI IO KYPC
. patop P . pey https://m.edsoo.ru/ff0c2c52
CBeToBbIC SIBJICHUS
0 [ToBTOpEHwUE, 0606i1;eHHe. Pabora ¢ BuGmorexa L{OK
TEKCTaMH IO TeMe "3aKOHBI
. https://m.edsoo.ru/ff0c2d6a
COXpAHCHHS B MEXaHUKE
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IMPOBEPSIEMBIE TPEIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCII0JIb30BATH U3YUCHHBIC ITOHATHA

1.2

pas3iindaTth ABJICHUA IO OMMCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘-IGCKOG SABJICHHUC

1.3

pacro3HaBaTh MPOSIBIIEHUE U3YYCHHBIX (U3MYECKUX SBICHUHA B
OKpYXKarollleM MHpe, B TOM 4YHcie (U3NYeCKUe SBICHHUS B MPHUPOJIE,
IPU 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJEISAThH

CYIIIECTBEHHbBIC CBOMCTBA (MpU3HAKK) PU3HUUCCKUX SIBICHUN

14

ONHKCHIBATh H3YyYCHHBIE CBOMCTBA Tel M (PHU3MUECKUE SBJICHUS,
UCHONB3ys (U3NYECKHE BEIUYMHBI, NpPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (U3MYECKUHA CMBICT HCIOJB3YeMbIX BEIUYMH, UX
0003HaYeHHS M €AUHUIIB (PU3NUYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBSI3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpadUKd  M3YYEHHBIX  3aBHUCUMOCTEH

(U3HYECKUX BEIIMYUH

15

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHe SBICHHUS M IPOLECCHI,
UCIIOJIb3YSl M3YYEHHBbIE 3aKOHBI, IpPU OSTOM JaBaThb CIOBECHYIO
(GopMyNMHpPOBKY 3aKOHa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIpaXXCHUE

1.6

OOBSCHATH (PU3NYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEN, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid IPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBIATH IPUYUHHO-CICICTBCHHbIE CBSI3U, CTPOUTH
oObsichenne u3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PM3MUYECKUX SABICHHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH
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1.7

pemaTh pacuérHble 3a1aud B 1 — 2 neicTBUS, UCHOJB3Ys 3aKOHBI U
(bopmybl, cBs3bIBatomne GU3NUECKUE BETMUMHBI: HA OCHOBE aHAIM3a
yCIIOBMsI 3aJa4d  3alUChIBaTh KpPAaTKOE YCIOBUE, IOACTABIIATH
¢u3nueckre BeTUUUHBI B POPMYIIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOUMBIE JJISl PEIICHUs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTH MOJIYYCHHON (PU3UUECKON BETHUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIHIUTh TPU TMOMOIIH
(Gu3nUeCcKUX METOJO0B, B ONHCAHWU HCCIICIOBAHUS  BBIJACIATH
npoBepseMoe  Mpeanojoxenue  (THUMOTe3y),  pa3iuyarb U
UHTEPIPETUPOBATh TOJYUYCHHBIH pPE3yJIbTaT, HAXOJIUTh OIIUOKH B

X0J¢ OIIbITa, ACJIATh BBIBOJLI I1IO €I'0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHI TIO HAONIOACHUIO (PU3MUECKUX SBICHUH WIN
¢usnueckux  CBOMCTB  Tel.  (QOpPMYyIHpOBaTH  MPOBEPSIEMbIE
NPEANoJOXKEeHNs,, CcoOMpaTh  YCTAaHOBKY M3  NPEAJIOKEHHOTO

000pyI0BaHus, 3aIMCHIBATh X0 OIBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBITMIOJIHATE TPSMbIE W3MEPEHUsI C MCIOJIb30BAaHMEM aHAJOTOBBIX M
UGPOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHHUS MPUOOPOB C yIETOM

3aJJaHHOHM a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUN

111

MPOBOAWTHh  HWCCIIENOBAaHUE 3aBUCHUMOCTH OIHON  (usmueckoit
BEJIMYMHBI OT JPYrod C MCIOJIb30BAaHUEM IMPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUHM Y4E€OHOTO HCCIENOBaHUS, CcOOHMpaTh
YCTAHOBKY U BBINIOJIHATh U3MEPEHUS, CIENYS MPEIIOKEHHOMY IUIaHY,
(buKCHpOBaTh PE3yIbTATHl TMOJTYYCHHOW 3aBUCUMOCTH (UBHUYECKUX
BEIIMYMH B BUJE MPEUIOKEHHBIX Ta0IHIl U TPAPUKOB, JeNIaTh BHIBOJIBI

110 pE3yjibTaTaM HUCCICAOBAHUA

1.12

MPOBOJUTH KOCBEHHBIE M3MEpEHHs] (PU3MUECKUX BEIUYUH, CIEIYsS
NPEUI0KEHHOW MHCTPYKIMH: TIPH BBINOJIHEHHH U3MEpPEeHH coOuparh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYCHUE HCKOMOM

BCIIMYHNHBI

1.13

coOmogarh TpaBUia TEXHUKM O€30MacHOCTH TMpu  pabore ¢

1a00paTOPHBIM 000pyI0OBaHHEM

1.14

yKa3blBaTh NPUHIUNBI  JCUCTBUS NPHUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTEpU30BaTb IMIPUHLMIBI JCUCTBUSA HU3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TOMOIIBI0 HMX OIUCAHWSA,

UCHOJB3ys 3HAaHMS O CBOHCTBaX (PU3MUECKUX SIBICHUH U
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He0o0xoIMMbIe (PU3NYECKHE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

NPUBOANWTh TpuUMepbl  (HAXOMUTh HMHPOPMALUMIO O TMpUMEpax)
MPAKTUYECKOTO UCITIOIh30BaHMsI (DU3MUECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU Juis  oOecrieueHus O€30MacHOCTH TpU  OOpalieHuu ¢
npuboOpaMu M TEXHUIECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

COOTIOICHHUST HOPM JKOJIOTHUECKOTO TIOBE/ICHHUS B OKPYXKAIOIICH cpefie

1.16

OCYIIECTBISITh OTOOP MCTOUYHUKOB MH(pOpManuu B ceTu VHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIUXCA 3HAHUM U IYTEM CpPAaBHEHMS Pa3JIMYHBIX MCTOYHHUKOB
BBIICTISITh MH()OPMALIMIO, KOTOpas SBISAETCS MPOTHBOPEUMBOU HIIU

MOJKET OBITh HEJOCTOBEPHOMA

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3alaHUI
HAYYHONONYJSIPHYIO ~ JIUTEparypy  (usuyeckoro  colepkaHus,
CIpAaBOYHBIC MaTepHalbl, pecypcel cetd VHrepHer, Bianersb
npuéMaMi KOHCTIEKTUPOBaHMS TEKCTa, mpeoOpa3oBaHus HH(GOpMaLun

U3 OJTHOM 3HAaKOBOW CHCTEMBI B IPYI'yIO

1.18

co3/1aBaTh COOCTBEHHBIC KPATKUE MHUChMEHHbBIE U YCTHBIE COOOIICHUS
HAa OCHOBE 2 — 3 HCTOYHUKOB HHPOpManuu (HU3MIECKOro
CoJepKaHMs, B TOM YHCIe MyOJMYHO JeNaTh KpaTKhe COOOIICHUs O
pe3yibTaTtax IMPOEKTOB WIM YYEOHBIX MCCIEIOBAaHUN, HpPU STOM
IPaMOTHO HCIIOJIb30BaTh W3YYCHHBINM ITOHATUMHBIM amnmapar Kypca

(bU3MKH, COPOBOXKAATH BHICTYIUIEHUE NTPE3CHTAIUCH

1.19

IIPU BBITOJHEHUH YY€OHBIX IPOCKTOB U UCCIEOBAHUM pacrpeneisTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTABICHHBIMHU 33/1a4aMH,
CIICIUTH 3a BBINOJIHCHUEM IUIaHA JCUCTBUHM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JEATEJBHOCTh TpPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHEHHUE

OKPYXaIOIUX

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

11

HUCIIOJIB30BaTh ITOHATHUA
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1.2

pas3iindaTth ABJICHUA IO OMHUCAHWUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘-IGCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBIIEHUE U3YYCHHBIX (DU3MUYECKUX SBICHUNA B
OKpYXKarollleM MHpe, B TOM 4YHcie (U3NYecKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJEIAThH

CYIIIECTBEHHbBIC CBOMCTBA (MpU3HAKK) PU3UUCCKUX SIBICHUN

14

ONHUCHIBATh H3YyYCHHBIC CBOMCTBA Tel M (PHU3MUECKUE SBJICHUS,
UCHONB3ys (U3NYECKHE BEIUYMHBI, NIpPU ONUCAHUM IPABUIBHO
TPaKTOBaTh  (PU3MUECKUII  CMBICT  MCIOJB3YEMBIX  BEJUYMH,
0003HaYCHHS M €AUHUIIB (PU3NUYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpadUKd  M3YYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BETUINH

15

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUecKHe SBICHHUS M TPOLECCHI,
UCIIOJIb3YSl M3YYEHHBbIE 3aKOHBI, IPU OSTOM JaBaThb CIOBECHYIO
GopMyNMHpPOBKY 3aKOHa W 3alMChIBaThb €ro MaTeMaTH4eCKoe

BBIpaXKCHUE

1.6

OOBSICHATH (hU3MYECKHE MPOIIECChl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallMii IPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATH IPHYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH 00BsICHEHUE U3 1
— 2 JOTMYECKUX INIAaroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOICTBa

¢bu3nUecKux ABICHUH, (PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3aaud B 2 — 3 JEMCTBUS, UCHOJB3Ys 3aKOHBI U
(bopmyIbl, cBs3bIBatomne (GU3NUECKUE BETMUMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 33J1a4M 3alIMCBIBATh KPATKOE YCIOBUE, BBISABIIATH HEJOCTATOK
JaHHBIX JJIS pELICHUs 3aJaud, BbIOMPATh 3aKOHBI U (HOPMYIHI,
HEoOXOAUMbIEe JUIs €€ pEeIIeHHUs, MPOBOAUTh PAacy€éThl U CPaBHUBATH
MOJIydeHHOE 3HAa4eHHWE (PU3MUECKOW BEIMYMHBI C HW3BECTHBIMU

JaHHbIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TTOMOUIH
(buU3NIEeCKUX METOIOB, UCIOJIB3Ysl OTIMCAHUE UCCIIEJOBAHNUS, BBIICIISAThH
[IPOBEPSIEMOE IIPEIIIOJIOKEHNE, OLICHUBATh IPABUIBLHOCTh IOPsAIKA

MMPOBCACHUA UCCIICAOBAHN A, 1CJIaTh BLIBOJbI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGJIIOIICHI/IIO (bI/I3I/I‘ICCKI/IX SIBJICHUN W

¢usnueckux  CBOMCTB  Tel.  (QOpPMYIHpOBaTH  MPOBEPSIiEMbIE
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NpPEANOJOKEeHNs, COoOMpaTh  YCTAaHOBKY M3  NPEAJIOKEHHOTO

000pyI0BaHUs, OIUCHIBATh X0 OMbITa U (POPMYITHPOBATH BBIBOIbI

1.10

BBIIIOJIHATL IPSMbIE M3MEPEHHsSI C MCIOJIb30BAHMEM AHAJIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUECKUX BEIUYMH, CPABHUBATH PE3YJIbTAThI

MU3MEpeHul ¢ yuéToM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH

111

MPOBOAWTHh  HWCCIENOBAaHUE 3aBUCHUMOCTH OIHON  (usmueckoit
BEJIMYMHBI OT JPYrod € MCIOJIB30BAHUEM NPSMBIX HW3MEPEHHIA:
IUTAHUPOBATh HUCCIIEIOBAaHUE, COOUPATh YCTAHOBKY U BBIMOJHATH
U3MEpeHUs, Clenysd MpeNIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaONUIl U TPauKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTH  KOCBEHHBIE  M3MEpeHHs  (U3UYECKHX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHHUs, COOUPATH SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clenys IPENNIOKCHHOM HMHCTPYKLUH, U  BBIUHUCIATH 3HAYCHHE

BCIIMYHNHBI

1.13

coOmogarh TpaBUia TEXHUKM O€30MacHOCTH TMpu  pabore ¢

1a00opaTOPHBIM 000pyI0OBaHHEM

1.14

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YyYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HA HUX OIMCAHUs, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SBICHUA U HEOOXOJUMbIE

(bl/ISI/I‘ICCKI/Ie 3aKOHOMCPHOCTH

1.15

pacnio3HaBaTb MPOCTHIC TCXHUYCCKHUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I o CXCMaM MU CXCMATUYHBIM PUCYHKAM, COCTABJIATH CXCMBbI
QJICKTPUYCCKUX I.[CHCI\/JI C TMOCJICAOBATCIbHBIM U HapaJlJICIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaYEHU

9JICMCHTOB 3JICKTPHUYCCKUX ueneﬁ

1.16

OPUBOANWTH TpUMepbl  (HAXOMUTh HMHPOPMALUMIO O TMpUMEpax)
MPAKTUYECKOTO UCIIOIh30BaHMs (DU3HMUECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU Juis  oOecrieyeHHus O€30MacHOCTH TpU  OOpalieHuu ¢
npuOoOpaMu M TEXHUIECKUMH YCTPOMCTBAMH, COXPAHEHUS 310POBbS U

COOTIOICHHUST HOPM JKOJIOTHUECKOTO TIOBE/ICHHUS B OKPYXKAIOIICH cpefie

1.17

OCYIIECTBIISATh MOUCK MHPOPMALUU (PU3MUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOIIUXCS 3HAHUM U NYTEM CpPaBHEHHUS
JOMIOJTHUTEIBHBIX HCTOYHUKOB BBIACTATh HH(POpPMAIMIO, KOTOpas

SBIISICTCS TPOTUBOPEUUBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM
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1.18

UCIOJb30BaTh MPHU BBHINOJIHEHUH YUEOHBIX 3aJaHUM  Hay4dyHO-
MOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COJCpXaHUs, CIPAaBOYHBIC
Marepuaisl, pecypcbl cern MHTepHer; BimageTts  NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOPMAIMH U3 OJTHOU

3HAKOBOM CHUCTEMBI B APYTYIO

1.19

co31aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKHE YCTHBIE COOOIIEHMS,
0000mas uHGOpPMAINIO U3 HECKOIBKUX HCTOYHUKOB (PUINIECKOTO
COJIepKaHUs, B TOM YHUCIEC MyOJMYHO TMPEACTaBISATh PE3YIbTaThI
MPOEKTHOM WJIM HCCIEIOBATEIbCKOM JEATEIbHOCTH, MPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM IOHATUMHBIN ammapar Kypca

(bu3MKH, CONPOBOXKAATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

NIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M UCCIICAOBAHHMHA (hU3MYECKHX
MPOIIECCOB PaCHpeAesATh 00SI3aHHOCTU B TPYIIE B COOTBETCTBHH C
[IOCTaBJICHHBIMU  3aJa4aMM, CIEAUTh 34 BBIIOJHEHHUEM IIJIaHa
JNEUCTBUM M KOPPEKTHpPOBAaTb  €ro,  aJeKBaTHO  OLIEHUBAaTh
COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJEUCTBHE,  MPOSBIAS  T'OTOBHOCThb

pazpemats KOHQIUKTHI

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

11

HCII0JIb30BATH U3YUCHHBIC ITOHATHA

1.2

pas3iindaTth ABJICHUA IO OMHUCAHWUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘-IGCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBIIEHUE U3YYCHHBIX (U3MUYECKUX SBICHUHA B
OKpYXKarollleM MHpe, B TOM 4YHcie (U3NYecKue SBICHHUS B MPHUPOJIE,
IPU 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJEIAThH

CYIIIECTBEHHbBIC CBOMCTBA (MpU3HAKK) PU3UUCCKUX SIBICHUN

14

ONUCHLIBATL H3YUCHHBIC CBOMCTBA TEI W (I)PBPI‘ICCKI/IG SIBJICHHA,
HCII0JIb3YA (I)PBPI‘ICCKI/IG BCJIMYMHBI, IIPpHU OINHMCAHHWU MPABUIIBHO
TPAKTOBATb (bI/I3I/I‘ICCKI/II71 CMBICJI HCIOJIb3YCMbIX BCJINYHH,

0003HaYeHHS M €AUHUIIB (PU3NUYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,

64




CBS3bIBAIOIIME JAaHHYIO (PU3MYECKyI0 BEJIMYHMHY C JAPYTUMH
BEJIMYMHAMM, CTPOUTh TpadUKd  M3YYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BETUINH

15

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SBICHHUS M IPOLECCHI,
UCIIOJIb3YSl M3YYEHHBbIE 3aKOHBI, IPU OSTOM JaBaThb CIOBECHYIO
GopMyNIHpPOBKY 3aKOHa W 3alHChIBaTh €ro MaTeMaTH4ecKoe

BBIpaXXKCHUE

1.6

OOBSICHATH (hU3UYECKHE MPOIECChl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCT€ CHUTyallMii IMPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATH NIPHYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX INAaroB C MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOICTBa

¢bu3nUecKux ABICHUH, (PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3amaud (ommparonmecs Ha cuctemy u3 2 — 3
yYpaBHEHHMIT), HCIONB3ys 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIIUC
¢u3nyeckue BEIMYMHBI. HAa OCHOBE aHAIM3a YCIOBHSA 3a/aud
3allUCBIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE MU
M30BITOYHBIC JJaHHBIE, BEIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE
JUI pelieHus], MPOBOIUTH PACUYEThl M OLIEHUBATh PEATUCTHYHOCTH

IMOJIYYCHHOTO 3HAUYCHUS (bHBPI‘-IGCKOﬁ BCIIMYHUHBI

1.8

pacnosHaBaTh MPOOIEMBI, KOTOPbIE MOXHO PELINTh IPU THOMOIIH
(bU3MYECKUX METOOB, MCIONb3YS ONMMCAHHE HCCIIEI0BAHMS, BBIICIATH
[IPOBEPSIEMOE IIPEIIOIOKEHUE, OLICHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHUA UCCIENOBaHUs, JelaTb BBbIBOJBL, HWHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHHUI 1 OTIHITOB

1.9

NPOBOJUTH OIBITHI 1O HAONIOACHUIO (PU3MUECKUX SBICHUN WK
(Gu3NYEeCKUX CBOMCTB TEN. CaMOCTOSATENLHO COOMpATh YCTAaHOBKY U3
M30BITOYHOTO HabOpa 000pyIOBaHMS, OMHCHIBATH XOJ OIBITa U €ro

pe3ynbTaThl, (HOPMYITHPOBATH BHIBOIBI

1.10

NPOBOJIUTH TPU HEOOXOJUMOCTH CEpPHI0 TMPSIMBIX H3MEPEHHUH,
OTpeensisi CpelHee 3HAYCHUE H3MepseMoil BennduHbl ((PoKycHOe
paccTosiHHe CcoOMparoliell JMH3bI), 00OCHOBBIBaTH BHIOOp crocoba

nu3MepeHus (M3MepUTENFHOTO MPrOopa)

111

MNpOBOAUTL HCCICAOBAHUC 3aBHUCHUMOCTEH (I)I/BI/I‘ICCKI/IX BCINYHUH C
HCIIOJIb30BAHHUECM TMPSAMBIX HSMQPGHHﬁ: IJIaHUPOBATh HUCCIICAOBAHUC,

CaMOCTOSITEJIFHO COOHMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3ylbTaThl
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MOJIYYEHHON 3aBUCHUMOCTH (PU3UYECKHX BEIUYHH B BUAC TaOIUIN

rpaduKoB, IeNaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS

1.12

MPOBOAWTh  KOCBEHHBIE  W3MEpEHUS  (U3NYCCKUX  BEIUYHH:
TUTAHUPOBATh U3MEPEHHS, COOUPaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATh M3MEPEHUS, CIEAYyd NPEIIOKEHHON HWHCTPYKLHH,
BBIUHCIIITh 3HAYEHUE BEJIWYMHBI W aAHAJIU3UPOBATh IIOJYYECHHbBIE

pe3yAbTAThI C YYETOM 3aJaHHOM IMOTPELTHOCTH U3MEPEHU I

1.13

coOmogarh TpaBUia TEXHUKM O€30mMacHOCTH TMpu  pabore ¢

1a00paTOPHBIM 000pyI0OBaHHEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKU HM3YYECHHBIX (H3UUECKUX MOJICNIEH:
MaTepHalibHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, TOUCUHBIH NCTOUHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAas

MOJICJIb ATOMHOT'O d1pa

1.15

XapaKTepu30BaTh MPUHLUIBI JCHCTBHS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HA HUX OIMCAHUS, HUCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SBICHUA U HEOOXOJUMbIE

(bl/ISI/I‘ICCKI/Ie 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BATh CXEMbl M CXEMaTUYHBIE PUCYHKH H3Y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTENBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOLECCOB MPU PELICHUH Y4eOHO-TIPAKTHUECKUX
3aj71a4, ONTHYECKUE CXEMBI JJIsl MOCTPOSHUS N300paKeHUH B TIOCKOM

3epKaJie ¥ cobuparoleit TnH3e

1.17

NPUBOANWTH TpuUMepbl  (HAXOMUTh HMHPOPMALMIO O TMpUMEpax)
MPAKTUYECKOTO UCIIOIh30BaHMs (DU3MUECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU Juis  oOecrieueHus O€30MacHOCTH TpU  OOpalieHuu ¢
npubopaMu M TEXHUIECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

COOTIOICHHUST HOPM JKOJIOTHUECKOTO TIOBE/ICHHUS B OKPYXKAIOIIEeH cpefie

1.18

OCYIIECTBISATH MOUCK MHPOPMALUU (PU3UUECKOTO COIEPIKAHUS B CETH
WuTepHer, camocTosTenbHO (OpMYyIHpys IOHMCKOBBIM  3ampoc,
HaxXOJUTh TYTH  OMNpENEeNEeHUS  JIOCTOBEPHOCTH  IOJIy4EeHHOUH
uHpOpMAIlMM HAa OCHOBE HMMEIOIIUXCS 3HAHUN M JIOTOJIHHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCIOJb30BaTh MPHU BBHINOJIHEHUH YYEOHBIX 3aJaHUM  Hay4dyHO-
NOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COJCpXKaHUs, CIPAaBOYHBIC

Marepuaisl, pecypcbl cern MHTepHer; BimageTts  NpuéMaMu
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KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOPMAIMH U3 OJHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBEe WH(POpPMAIMU W3 HECKOJIbKHUX HMCTOYHUKOB (PUIUIECKOTO
coJepKaHus, MyONUYHO TPEACTABIATH PE3yAbTaThl MPOEKTHON WIU
UCCIEAOBATEIIbCKOM  JEATEIBbHOCTH,  IPU  3TOM  I'PaMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN NTOHATUWHBIN alapar u3y4acMoro pasaeia
(GU3MKH U COMPOBOXKAATh BBHICTYIJICHHE MpE3eHTAlel C y4éToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IIPYU BBIMOJIHEHUH y4YEOHBIX MPOEKTOB M UCCICAOBAHHMHA (hU3HYECKHUX
MPOIIECCOB PaCHpeAesaTh 00SI3aHHOCTU B TPYIIE B COOTBETCTBHH C
[IOCTaBJICHHBIMU  3aJa4aMM, CIEAUTh 3a BBIOJHEHHUEM IIJIaHa
JNEUCTBUM U KOPPEKTHpPOBAaTh  €ro,  aJeKBaTHO  OLICHHUBAaTh
COOCTBEHHBIM BKJIAJ B JEATENBHOCTh TpPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aWMOJEHUCTBHE,  MPOSBIAS  T'OTOBHOCThb

pazpemath KOHQIUKTHI
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon
pa3iena

Kon

3JIEMEHTAa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B IO3HAHWM OKPYXAIOIIETO MHPA

11

®uszuka — Hayka O Ipupone. JSIBIEHHS IIPUPOLBL
@usnueckue  ABICHUA. MEXAHUYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAarHUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

dusnueckue BENUYMHBL  M3MmepeHne  (U3NYECKHUX
BemnunH.  ®usnueckue  npubopsl.  IlorpemrHocts

U3MepeHnil. MexayHapoIHasi CUCTEMA €UHULL

1.3

EcrecTBeHHOHAYYHBII METO] MO3HAHUSA: HAOIIOJCHHUE,
IIOCTAHOBKAa HAY4YHOI'O BOIIPOCA, BBIIABMIKCHHE THIIOTE3,
HKCIEPUMEHT TI0 TIPOBEpKE THUIOTE3, OOBICHEHHE

HaOJIIOAAEMOTO ABIICHUS

14

Onucanue GpU3NUECKUX SBICHUNA C ITOMOIIBIO MOIEIEH

15

[IpakTuyeckue paboOTHI:

###Par###113mepeHne pacCTOsSTHUM.
#HPar###13mepenie 00bEMa KUAKOCTH U TBEPIOTO
Tena.

###Par###Onpenenenue pasMepoB MaJlbIX TEIL.
##H#Par###I3mepenne  Temneparypsl IpU  [TOMOILHU

KHUJAKOCTHOTO TEPMOMETpA U JaTUUKA TEMIIEPATypbl

ITEPBOHAYAJIBHBIE CBEJAEHWA O CTPOEHNU BEIIIECTBA

2.1

#H#Par###CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX
pazMephl. OnpIThl,  JIOKa3bIBAIOUIME  JIUCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

#H##Par### ] puokenne  yactuiy  BemectBa.  CBsI3b
CKOPOCTH  JBWXKEHUS  4YacTHI[ C TEMIEpPaTypOu.

BpoyHoBckoe nBuxenue, mudpdysus

2.3

B3anmopnernicTBue 4acTULl BEMIECTBA: IPUTSKEHHUE U
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OTTAJIKUBAHUC

#H##Par#### ArperaTHple COCTOSIHUSI BEIIECTBA. CTPOEHUE

ra3oB, JKUAKOCTEH M TBEPABIX (KPUCTALTMYCCKUX) TE.

2.4 B3anmocBs3p MeEXay CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX W MX aTOMHO-MOJEKYISPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[IpakTuyeckue paboOTHI:
###Par###Ouenka quaMeTpa aToMa METOAOM psIoB (C
UcCIoJb30BanueM (ororpaduii).

2.6 #H#HPar###OneITel 1m0 HAOMIOOEHWIO  TEIUIOBOIO

paciupeHust ra3os.
#HHHPar###OnbITHE 0 OOHApY)KEHHIO JCWUCTBUS CHII

MOJICKYJIAPHOI'O MPUTSXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKEHHE. PaBHOMepHOE u
' HEPABHOMEPHOE JBUKECHHE
###Par###CkopocTs. Cpennsia CKOPOCTb pu
3.2 HEPaBHOMEPHOM JBIKE€HUU. Pacy€r mytu M BpeMeHH
JBUKEHUS
SIBnenne umHepuuu. 3akoH MHepuuM. B3aumoneiictBue
3.3 T€J KaK IIPUYMHA U3MEHEHUS CKOPOCTHU ABM)KEHHUS TEIL
Macca kak Mepa HHEPTHOCTH Teja
3.4 ###Par### lnotHocTh  BewiecTBa. CBSA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eluHHIIE 00BbEMa BelecTBa
3.5 Cuna xak XxapakTepUCTHKA B3aUMOAEUCTBHUSI TEN
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' IIOMOUIBIO0 TUHAMOMETpPA
3.7 ##H#Par###IBnenne TaroreHus M cuna Tsxectd. Cuna
' TSKECTH Ha IpYrux IutaHerax. Bec tema. Hesecomocts
38 Cuna tpeHus. TpeHue CKOJIbKEHUS U TPEHUE IOKOS.
' Tpenue B npupoe U TEXHUKE
3.9 ###Par###CnoxeHe Cuil, HaNpaBICHHBIX [0 OJHOMI

IpsMOH. PaBHOEHCTBYIOIIAs CUT
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3.10

[IpakTuyeckue paboOTHI:

OmpeneneHue CKOPOCTH  PaBHOMEPHOTO  JIBMKCHHS
(mapyika B JKMAKOCTH, MOJEIH  DJICKTPUYECKOTO
aBTOMOOWJIE ¥ Tak janee). OmnpeneneHUe CpeaHei
CKOPOCTH CKOJBXCHUS Opycka WIM [IapuKa II0
HAKJIIOHHOW  MIocKocTH.  OmpeleneHue  IUIOTHOCTH
TBEPIOTO Tena. OmbITHI, JIEMOHCTPHPYIOIINE
3aBUCHMOCTh pacTsDkeHus (nedopmaiuu) NpyKHHBI OT
NPWIOKEHHON  cuibl.  OTBITHL,  JIEMOHCTPHUPYIOLIHE
3aBUCHMOCTB CHJIBI TPEHUS CKOJIBXKEHUS OT Beca Tella |

XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEMN

3.11

@usuyeckue SBICHUSA B IIPUPOJE. IIPUMEPBI ABWKEHUS C
pPa3IMYHBIMUA CKOPOCTSIMM B KMBOW U HEXHMBOU IPHUPOLE,

JNEUCTBHE CUIIbI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckue ycTpoucTBa: JUHAMOMETD, IMOJIIUITHUKH

JABJIEHUE T

BEPJILIX TEJI, JKUAKOCTEN 1 TA30B

4.1

Hasnenue TBEpAOro tena. CrocoObl yMEHBIIEHUS U

YBCJINYCHUA NABJICHUA

4.2

JlaBlieHHe raza. 3aBUCUMOCTh JaBJICHHUS ra3a oT o0béMma,

TEMIIEPATypPhl

4.3

Hepe,uaqa JaBJICHUA TBépIH:IMI/I TCJI1aMHU, KHUAKOCTAMU H

razamu. 3akoH [lackansg. [IlHeBMaTHUECKIE MAILTTHEI

4.4

3aBUCUMOCTh  JIaBJICHHSI JKUJKOCTH OT TJIyOWHBI.
I'unpocratuueckuii mapamokc. CooOmaronmecs CoCymbl.

FI/IIIpaBJII/I‘-ICCKI/Ie MCXaHU3MBI

4.5

Atmocdepa 3emnu u atmocdepHoe naBienue. [IpuanHbl
CYIIIECTBOBAHMS BO3AYIIHOW 000m0uku 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT

BBICOTBI HAJT YPOBHCM MOPs

4.6

W3mepenue armocdepHoro nasienus. I[lpubopsr s

M3MEpEHHUsI aTMOC(HEPHOTO JaBJICHUS

4.7

JleicTBHE KUAKOCTH M Ta3a Ha IOTPY:KEHHOE B HUX
Teno. Bertankupatomias (apxumenoBa) cuia. 3aKOH

Apxumena
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4.8

IInaBanue teinr. Bo3nyxornaBanue

4.9

[IpakTnyeckue paboOTHI:

UccnenoBanue 3aBUCMMOCTH BeEca Tejla B BOJAE OT
o0b€Ma TOTrpYKEHHOW B IKUIKOCTH YacCTH Tea.
OrnpezenieHre BBITAIKUBAIOIICH CUJIBI, IEUCTBYIONIEH Ha
TENO,  NOrpyxkEéHHoe B  XKUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAIKMBAIOLICH CHUJIbI, JIEHCTBYIOLIEH
Ha TeNo B JKHUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOLLEH
CHUJIbI, IEUCTBYIOIIEH Ha TENO B JKUJKOCTH, OT 00b&éMa
MOrPYKEHHOW B KUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJIKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYUpPOBaHUE  JIOAKM W OIpEAcieHue €€

IPy30I0AbEMHOCTH

4.10

dusnyeckue  ABIEHUS B IPUPOJE: BIIMSIHUE
aTMoc(epHOTo TaBICHUS Ha KUBOUW OpPraHu3M, TIaBaHHE

pBIO

411

TexHudeckre yCTpONCTBA: COOOIMIAIONINECS COCY/IBI,
YCTPOMCTBO BOJOIIPOBOAA, THAPABIMYECKUAN Ipecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPT'UA

5.1 Mexanunueckas paboTa

5.2 MexaHnnyeckasi MOIIHOCTb

£ 3 [IpocThle MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAs

' II0CKOCTh. [IpaBuiio paBHOBECHS phlyara

5.4 [TpumeHeHue mpaBuia paBHOBECH pblyara K OJIOKy
«3010T0€  TpaBWIO»  MexaHWkH.  KoaduumeHnt

9.5 II0JIE3HOTO JeNCcTBUS MEXaHHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHuunanpHas SHEPTUU TeJa, MOIHIATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5 g [Tomnas mMexaHWuecKkas SHeprus. 3aKOH H3MEHEHUS W

COXpaHCHUA MEXaHHUYeCKOMH OHCpPIrUn
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5.9

[IpakTuyeckue paboOTHI:

#HPar###Onpenenenne paboOThl CHIIBI TPEHUS MpU
PaBHOMEPHOM [JBMKEHHM Tella [0 TOPU30HTAIBHON
noBepxHocTu. MccenenoBaHue yclIOBHM  pPaBHOBECHS
peiuara. Msmepenme KIIJ[ HakIOHHOM IJIOCKOCTH.

N3yuyenue 3aK0Ha COXpaHEHUS MEXaHUYECKOM YHEPTUU

5.10

@usnueckue SABICHUA B IPUPOJE. pblYard B Tele

YCJI0BCKa

5.11

TexHuueckre yCTpOMCTBA. pblYar, IMOJABWXKHBIA H
HETIOJBIDKHBIA OJIOKH, HAKIOHHAs IUIOCKOCTb, MPOCTHIC

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pa3iena

Kon
3JIEeMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHHETHUECKON
TEOpUU CTpOEHUs BelecrBa. Macca U pasmepsl
MosIeKyl.  OmbIThl,  MOATBEP)KIAIOLIUME  OCHOBHBIE

IIOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOpUHU

6.2

Mogenu  TBEPAOro, OKUAKOTO W ra3oo0pa3zHOro
cocTossHU# BemecTBa. Kpucrammmueckue u amop¢HbIe

TCl1a

6.3

OOBsicHEeHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUA MOJIEKYJSIPHOKUHETUYECKON

TEOpUU

6.4

CMauuBaHue U KalnUJUTSIPHBIC SABJICHU A

6.5

TemnoBoe pacImpCHUC U CIKATUC

6.6

Temneparypa. CBs3b TeMIeparypbl €O CKOpPOCTBIO

TCIIJIOBOI'O ABHUKCHUSA YaCTHUIL

6.7

Buytpennss sueprust. CriocoObl U3MEHEHUs] BHYTpEHHEH

SHECPIrUM. TCILIONECpEaa4Ya U COBCPIICHUC paGOTBI
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Buael Tennonepenaun: TEIIONPOBOAHOCTh, KOHBEKIIMS,

6.8
U3ITy4eHHUe
KonnuectBo  TemnoTel.  YaenbHas — TEMIOEMKOCTH
6.9
BELIECTBA
TermmooOMeH W TeIuIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 IInaBneHue U OTBEpAEBAHUE KPUCTAUINYECKUX BEILIECTB.
. VY nenpHas TEIIOTA IJIABICHUS
[TapooOpazoBanne ¥  KoHAeHcalus.  Vcmapenue.
6.12 Kunenne. VYnaenpHast  Temuora  mapooOpa3oBaHUS.
' 3aBHCHMOCTh TEMIEPATYpbl KUIIEHHUS OT aTMOC(HEpHOTro
JaBJICHUS
6.13 BnaxxHoctb BO3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHAas TEMJI0Ta CTOPaHUs
[Mpunnuner  pabotel  TerioBbix aurarenein  KITJ]
6.15 TEIUIOBOTO JBUrarens. TemoBble NBUTaTend M 3allUTa
OKPYKAIOLIEH CPeIbl
3aKOH COXpaHEHUS U MPEBPAIECHUS SHEPTUU B TEIUIOBBIX
6.16
poreccax
[IpakTuyeckue paboOTHI:
#HHPar##H#ONbITHE 10 OOHAPY)KEHUIO JEHCTBHA CHII
MOJIEKYJISIPHOTO TPUTSKEHHUS.
#AH#Par###ONbITEL 110 BBIPALMBAHUIO  KPUCTAJUIOB
IIOBApEHHOM COJIM UJIM caxapa.
#HHPar###OnbITET Mo HAOMIOACHUIO  TEIMJIOBOTO
6.17 pacUIMpPEeHMs Ta30B, )KUIKOCTEH U TBEPABIX TEIL.

#HPar###OnpeneneHre naBieHUs BO3JyXxa B OaluloHe
HITpUIIA.

H#HAHPar###ONbITEl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD
TaBIICHUs] BO3[yXa OT €ro oOobéMa M HarpeBaHUS WU
OXJIAKICHMUSL.

###Par### [poBepka runoTe3bl JUHEHHONW 3aBUCUMOCTH
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JUIMHBI ~ CTOJIOMKA JKHAKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

#H##Par###Habmonenue W3MEHEHUS BHYTPEHHEM
SHEPruM Tela B pe3yibTaTe Teruionepenadd u padboTsh
BHEIITHUX CHIL.

###Par###IccnenoBanne SBJICHHUS TEIUIOOOMEHA TMIpH
CMEILIMBAHUU XOJOJHOU U rOpsYEH BOJIBI.
#H#Par###Onpenenenue KOJIMYEeCTBa TEIJIO0THI,
MOJIyYEHHOTO BOJIOM MpH TEIIOOOMEHE C HarpeThiM
METAJUTMUYECKUM LIUITUHIPOM.

###Par###Onpenenenue  yIelbHOM  TEIIOEMKOCTH
BCIICCTBA.

#H##Par###lIccnenoBanue npoiecca UCIapeHusl.
###Par###OnpeneneHne  OTHOCUTENIBHON  BJIa)KHOCTH
BO3/1yXa.

#H#Par###Onpenenenue yaelIbHOW TEIUIOTHI IJIaBJICHUS

JIB1a.

6.18

dusnyeckue SBICHUS B INPUPOJAE. IOBEPXHOCTHOE
HaTSDKEHUE W KalWULIPHBIE SIBICHUS B TPHPOJIE,
KpUCTaJIIBl B IIpUpoae, u3nydeHue CoiHua, 3aMep3aHue
BOZIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,

HHEs, CHera.

6.19

TexHuueckue  yCTpPOMCTBA.  KANWLIAPBL,  IIPUMEPHI
UCIIOJIb30BAHUS KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMET,
JATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, MCHUXPOMETp, IMapoBas TypOuHa,

JBUTATEJIb BHYTPEHHErO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Teil. J[Ba poaa 3JIeKTpUUECKUX 3apsi0B
BzaumoneiictBue 3apspkeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTH CHITBI B3aMMOJICHCTBUS 3apPSHKEHHBIX TE OT

BEJTMYHMHBI 3aPSJIOB U PACCTOSHUS MEKIY TEIAMH)
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OnexTpuueckoe nosue. Hanpssk€HHOCTD 3IEKTPUUECKOTO

7.3 nons. IIpyHoun cyneprnosunuu 3JIEKTPUYECKUX I10JIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocutenu »nexTpuueckux 3apsaoB. ODJIEMEHTAPHBIN
7.4 anekTpudeckuil 3apsaa. Ctpoenue aroma. I[IpoBogHukN U
TUBIIEKTPUKHU
7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOT0 3apsiia
- ONeKTpUYecKui  TOK.  YCJIOBHS  CYyLIECTBOBaHUSA
' ANEKTPUYECKOr0 TOKA. VICTOUHMKHN OCTOSIHHOTO TOKA
HenicTBus 3JIEKTPUYECKOTO TOKa (TerioBOE,
1.7 XUMHYECKOE, MAarHUTHOE). OJIEKTPUYECKUH TOK B
KHUIKOCTAX U razax
- Onextpuueckas 1enb. Cuia ToOKa. DIEKTPUUECKOE
' HaIpsDKEHNE
- ConpoTusieHue IIPOBO/IHHKA. VY nenbHOE
' COIIPOTHUBIICHUE BEILECTBA
7.10 3akoH Oma J1s yyacTKa Lenu
IlocnenoBarenbHOE W IAPAUICIIBHOE  COEOUHEHUE
7.11
IIPOBOJHMKOB
PabGota M MOIIHOCTb 3JIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenua
13 DJNEeKTpUUeCKUue LEeNH U TOTPEOUTENH 3IIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3aMbikaHue
ITocTositHHBIE MarHUTHL. B3auMoIelCTBHE ITOCTOSTHHBIX
7.14
MarHuToOB
MaruutHoe mnone. MarHuTHoe 1mosie 3eMiIM U €ro
7.15
3HAauYEHUE IS )KU3HU Ha 3emiie
- 16 OmneiT Dpcrena. MarHuTHOE MOJE SAEKTPUUYECKOTO TOKA.
' IIpumeHeHMe 371EKTPOMarHuTOB B TEXHUKE
217 JleiicTBE€ MarHUTHOIO IIOJISI HA IIPOBOJHHUK C TOKOM.

3JICKTPOI[BI/IF8.TGJIB IIOCTOSIHHOTO ToKa. Mcrmojb3oBaHue
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JJIEKTPOJBUraTeIeyi B TEXHUYECKHUX YCTPOMCTBaX M Ha

TpaHCIOpTE
Oneitel  @apages.  SIBieHHe  3IEKTPOMAarHUTHOMN
7.18
nHaykiuu. [Ipasuno Jlenna
DNEeKTpOreHepaTop. CriocoOsr MOJTy4ECHHUS
7.19 3JIEKTPUYECKOMN SHEPIrUHU. DNEKTPOCTaHIIMU  Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUU
[IpakTuyeckue paboOTHI:
OnbITH IO HAOTIOJCHUIO TCKTPHU3AIUU Tell UHIYKITUECH
U [IPU COMPUKOCHOBEHUH.
UccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO Ha
MIPOBOJIHUKU U AUDJICKTPUKH.
C6opka u mnpoBepka pabOTHI HIEKTPUUYECKOH IIenu
IIOCTOSIHHOTO TOKaA.
N3mepenue u peryaupoBaHue CUJIbI TOKA.
N3mepenue u peryaupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYILETO Yepe3
pPE3UCTOP, OT CONIPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOpE.
290 OnbITHI, JNEMOHCTPUPYIOIIHE 3aBHUCUMOCTb

JJIEKTPUYECKOr0 COIPOTUBIIEHUS IIPOBOJHHUKA OT €ro
JUIMHBI, IUIOIIAH IIONIEPEYHOT0 CEYCHUS U MaTepHUaa.

IIpoBepka mpaBwia CIOXKECHUS  HANpPSOKEHUW  IIPU
MIOCJIEAOBATEIBHOM  COCJUHEHUU [BYX PE3UCTOPOB.
IIpoBepka mpaBwiia A CWIbl TOKA MpPU MapajuIeIbHOM
COCIMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
JJIEKTPUYECKOTO  TOKA, MIYIIETO 4YEepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBLIEISIEMOM Ha pe3ucrope. MccienoBanne 3aBUCUMOCTH
CUJIBl TOKA, MAYLLIEr0 4Yepes3 JIAMIIOUYKY, OT HaIPsKCHUS
Ha Hell. Onpenenenune KIIJI narpeBarens. MccnenoBanue
MAarHuTHOTO B3aMMOJEHUCTBUS ITOCTOSHHBIX MAarHUTOB.

I/I3yquHe MAaravuTHOTO IOJISI ITOCTOSTHHBIX MArHUTOB ITPU
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uxX oObeAMHEHUM U  pasfeneHud. VcciemoBaHue
JEHCTBUS DJIEKTPUUECKOI0 TOKA HA MArHUTHYIO CTPEJIKY.
OneIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJICHCTBUS KATYyIIKA C TOKOM M MarHuTa OT CHJIBI
TOKa M HalpaBJIeHUs TOKa B KaTymke. M3ydeHue

,Z[GI\/'ICTBI/ISI MArovuTHOrO IoJis1 Ha MOPOBOAHUK C TOKOM.

KoHcTpynpoBanue u U3y4eHHE paboThI
JJIEKTPOABUT ATEIIA. N3mepenue KILJ
AJIEKTPOJBUTaTEIbHON  YCTaHOBKHU. OnbITBl 11O

HUCCICOAOBAHUIO SABJICHUSA BHCKTpOMaFHHTHOﬁ HWHIOYKHUH.
HUCCICI0OBAaHUC M3MCHCHUIM 3HAUCHUS U HaITpaBJICHUA

HHAYKIUOHHOI'O TOKa

7.21

dusnyueckue SBICHUS B MPUPOJIE. DIIEKTPUUYECKUE
SBIIGHUST B  arMmocdepe, DICKTPUUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE TOJIe 3eMIIH, JIpeid MOIOCOoB,
POJIb MArHUTHOTO TOJISL JUIS KU3HU Ha 3eMJie, MOJISIPHOE

CHUAHHUC

7.22

TexHuuecKkre yCTPOWCTBA. DJIEKTPOCKOIl, aMIIEpPMETP,
BOJIETMETP, PEOCTaT, CUETUUK DIEKTPUYECKON IHEPIUHU,
AJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTeIbHbIC
ANEKTPOTIPUOOPHI (mpumepsr), ANEKTPUIECKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, JJIEKTPOJBUraTelb

MMOCTOSIHHOI'O TOKA, rCHCPATOP MOCTOSIHHOI'O TOKA

9 KJIACC
Kon
Konx snemenra [TpoBepsieMbie STIEMEHTHI COACPKAHUS
pazzaena
MEXAHUYECKUE SABJIEHUA
8 8.1 Mexanuueckoe ABUKeHUE. MarepuanpHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTEIHLHOCTE MEXAaHUYECKOT'O JBIKECHUS
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8.3

PaBHOMEpPHOE IIPAMOJIMHEVHOE IBUKECHHE

###Par###HepaBHOMEPHOE NPSAMOJIMHENHOE JBUKECHHUE.

8.4 CpenHss W MIHOBEHHass CKOpPOCTb  Tejla  IpHU
HEPAaBHOMEPHOM JIBUKEHUH
Yckopenue. PaBHOyCKOpEHHOE IIPSAIMOJIMHEWHOE
8> JBMKEHUE
8.6 ##HPar###Cro6o1HOe asenue. OnbIThl ["anunes
###Par###PaBHOMEpHOE JBWKEHUE 10 OKPYKHOCTH.
8.7 [lepuon u yactota oOparuenus. JIuneitHas u yriosas
CKOpocCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBerit 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HproToHa
8.11 H###Par###1 [puHIun Cyneprno3uluy CUil
8.12 Cuna ynpyrocrtu. 3akoH I'yka
8.13 ###Par###Cunna TpeHus. cuila TPEHUs CKOJIBKEHNS,
' CHJIa TPEHHSI TTOKOS, APYTUe BUIBI TPEHHUS
8.14 ###Par###Cuna  TOKECTM M 3aKOH  BCEMHUPHOIO
' TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaCHHUs
8.15 IBuxenne  miaHer  Bokpyr  Comnuma.  IlepBas
' KoCcMHUYecKasi CKopocTb. HeBecoMoCTh U mieperpy3ku
PaBHOBecue MaTepranbHON TOUKH. AOCOIIOTHO TBEPIOE
8.16 oo
8.17 ###Par###PaBHOBecHe TBEPAOTO Tella C 3aKPEIIEHHOU
' OCbI0 BpauieHus. MomeHT cuibl. LleHTp TskecTu
8.18 Nmmnynsc tena. U3meHenne nmimynsca. MIMnyinbsce cuisl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 #H#Par###PeakTUBHOE IBIKEHUE
8.21 Mexanunueckasi paboTa U MOUTHOCTb
8.2 PaGora cun T1sxectw, ympyroctd, TpeHusa. CBs3b
' SHEPruu U paboTh
8.23 [TorennmaneHast dHeprus Tena, MOJHATOTO  Haj

MOBEPXHOCTHIO 3eMIIH
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8.24

IToreHnmanpHas SHEPIUs CKATON IIPYKUHBI

8.25

###Par###Kunetnueckass  sHeprus.  Teopema 0

KMHETUYECKOM SHEPrun

8.26

HAHPar###3akoH COXpaHEHUsI MEXaHUYECKOW SHEPTUU

8.27

[IpakTuyeckue paboOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHS Opycka
WIM JBW)KCHHUS IIApUKAa IO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpPEHUsl Tesla MPU PaBHOYCKOPEHHOM
JBMKEHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYyTH OT BPEMEHHU IMpH
PaBHOYCKOPEHHOM JIBMKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIAM TNPU PaBHOYCKOPEHHOM
IBWO)KEHUM 0€3 HayaJlbHOM CKOPOCTH IYTH OTHOCSITCS
Kak psjag  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHU OTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKCHHS
OT CWJIbl HOPMaJbHOTO JaBieHud. OnpereneHue
KodpduureHTa TpeHHus cKonbxkeHus. OrmnpeneneHue
KECTKOCTH TpyXuHbl. OrmpeneneHne paboOTHl  CHIIBI
TPEHUsT TPU PABHOMEPHOM [BIDKEHUH Tela II0
TOPU30HTAIBHON MOBepXHOCTH. OmnpezencHue padoThI
CHJIBl  YOPYrocTM  MNpH  HOabEME  Irpy3a ¢
UCTOJb30BAHUEM  HEMOJBIKHOTO M TOJBIXKHOTO

OJIOKOB

8.28

duznueckre SIBICHUS B IIpUpoOAC. HPUIINBBI U OTJIMBBI,
JABMXXCHUC IIJIAHCT ConHeyHon CHUCTCMbI, PCAKTHUBHOC

ABHUIKCHUC KUBBIX OPraHN3MOB

8.29

TexHuueckre  yCTpOWCTBA.  CHHUAOMETDP,  JATYUKHU

II0JIOKEHMS], PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHUYECKHUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarensHoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU

KoJIeOaHUI: TIEpUO/I, YaCTOTa, aMILTUTY/1a

9.2

Marematnueckuit u IIPYKUHHBIN MAasiITHUKHU.

[IpeBpaieHne 3HeprUn Mpu KoJaeOaTeIbHOM JIBUKCHUN
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9.3

3aryxatomue KoneOaHus. BBIHYyXIeHHblE KoJeOaHus.

Peszonanc

9.4

Mexannueckue BOJIHBI. CBONMCTBA MEXaHUYECKAX BOJIH.
[IpononbHble U MONEpeuHble BOJHBI. J[JIMHA BOJIHBI U
CKOpOCTb €€ pacnupocTpaHeHuss. MeXaHU4eCKHEe BOJIHBI B

TBEPJIOM TeJIe, CEUCMUUECKUE BOJIHBI

9.5

3ByK. ['poMKOCTB ¥ BbIcOTa 3ByKa. OTpa’keHUE 3ByKa

9.6

Wudpa3Byk U ynbTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

OmnpeneneHue 9acToThl W NepUoAa  KojeOaHWi
MaTeMaTHYEeCKOTO MAasATHUKA.

OmnpeneneHue YacToThl W NEpUoAa  KojeOaHWi
NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  TE€pHOja  KoJeOaHHA
MOJIBEIIEHHOT0 K HHUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TEpHOja  KoJeOaHHA
NPYKUHHOTO MasTHHKAa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepuoa Kosie0aHui rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl rpy3a U KECTKOCTH

npyxuHsl. i3MepeHne yckopeHust CBOO0IHOTO MaIeHUs

9.8

@u3nyecKue [BJIEHUS B NPUPOJE. BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPACEHUE, CEUCMHYECKHE BOJIHBI,

IlyHaMH, 9XO0

9.9

TexHHUecKre YCTPOMCTBA. 3XOJOT, HCIIOIb30BAHUE

yIbTpa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE IMoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

104 CBolicTBa JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 371€eKTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoja cera. CKOpPOCTh CBeTa.
' BonHoBBIE CBOMCTBA CBETA
[IpakTuyeckue paboOTHI:
10.4 N3yyenue CBOWCTB  JJIEKTPOMAarHUTHBIX BOJIH C

MOMOIIIbI0 MOOMIIBHOTO TenedoHa
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dusnueckue SBICHUS B MpUpoie. OHOJOrHYecKoe

10.5 neiicTBue BUJUMOTO, yABTPapHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUU
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas mozeins cBera. Mlctounuku cBera
11.2 [IpssMonMHENHOE paCIPOCTPAHEHHUE CBETA
Otpaxenue cBeta. Ilnockoe 3epkano. 3aKoH OTpaykeHUs
11.3
cBeTa
114 IIpenomnenne cBera. 3akOH IPEJIOMIIEHHSI CBETA.
' ITonHOE BHYTpPEHHEE OTPaKEHUE CBETA
11.5 JInnza. Xox tydeii B 1uH3e
Onrtuyeckast cucrema Qoroanmnapara, MUKPOCKONA H
11.6
TeJecKona
117 I'maz kak onrtuhueckas cucrema. bin3opykocts u
' JaJIbHO30PKOCTh
118 Paznoxenue 6enoro cera B cnekTp. OnbiTel HpioTOHA.
' CrnoskeHune CieKTpajbHBIX 11BETOB. Jlucnepcus cBeTa
11
[IpakTuyeckue paboOTHI:
###Par###ccnenoBanue 3aBUCUMOCTH yria
OTpa)XEHMsI CBETOBOTO JIy4ya OT yIJla MaJcHUs.
##HPar###l3yueHne  XapakTepUCTHK — M300pakeHUs
IIpeIMEeTa B IUIOCKOM 3€pKaJIe.
###Par###ccnenoBanue 3aBUCUMOCTH yria
IIPEJIOMJIEHUSI CBETOBOT'O Jyda OT yIVIa MaJeHus Ha
11.9 TPaHULIE «BO3AYX — CTEKIIO».

##HPar### lonydyenne  M300paXeHUH C  TOMOIUIBIO
coOuparoriei TUH3HL.

##HPar###Onpenenenue  OKYCHOTO pacCTOAHUS U
ONTUYECKOH CHUJIBI COOMPAIOIIEH JINH3HI.
#HHHPar###OnbITEL 0 pa3iokeHuio Oenoro ceera B
CIIEKTD.

#HAH#Par###ONbITEL 10 BOCHPUATHIO L[BETA NPEAMETOB
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IpU UX HAOJIOACHUH Yepe3 LBETOBBIC (PUIBTPHI

®dusnyeckue ABJIEeHUs B npupone: 3atMeHus CoiHia u

11.10 JlyHbI, 11BETA TN, ONTHYECKHE SIBICHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MEPax)
1111 TexHuueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
' doToamnmapar, ONTHIECKHE CBETOBO/IBI
KBAHTOBGBIE ABJIEHUA
121 Omneitel Pezepdopna u 1utanerapHass MOJENbh aToMa.
' Mogens aroma bopa
122 Hcnyckanne u morjoiieHue cBera aToMoM. KBaHTHI.
' JInnenyaTeie CIEKTPBI
12.3 PamnoakTuBHOCTE. Anb(a, OeTa- u raMMa-u3IydeHUs
124 Crpoenue artomHoro snapa. HykiioHHas Mojaenb
' aTOMHOTO siapa. M30Tomnsl
125 PannoaktuBHble npeBpamenus. llepuon momypacmana
' ATOMHBIX SIJIEP
12.8 SAnepHble peakiuu. 3aKOHbI COXPAaHEHUsS 3apsiIOBOTO U
' MAaCCOBOT'O YHCEI
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
12 128 Peakuuu cunresa u nenenus saep. ICTOUHUKH SHEPTUU
' ConHua u 38€311
12.9 Snepnas  sHepretuka. JleMCTBHE  pagMOAKTHBHBIX
' M3JIyYeHHUI Ha )KUBbIE OPTaHU3MBbI
[IpakTuyeckue paboOTHI:
HabOmioneHue CIUIOMIHBIX ¥ JTMHEHYAThIX CIIEKTPOB
W3IIyYCHHUS.
12.10
UccnegoBanue TPEeKOB: M3MEPEHHE HHEPTUU YACTHUIIBI
0 TOPMO3HOMY IyTH (110 (hoTOorpadusiM).
N3mepenue paguoakTuBHOTO (poHA
@usnueckue SBICHUSA B IPUPOAE. E€CTECTBEHHBIN
PaIuOaKTUBHBIN ¢oH, KOCMUYECKHE JIy4H,
12.11 PaIUOAKTUBHOE W3JIYyYCHUE IPUPOJHBIX MHUHEPAIOB,

JEUCTBUE PAJMOAKTUBHBIX M3JIIy4CHUH HAa OpPraHU3M

YCJI0BCKa
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12.12

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

MHJUBHUYaJIbHBIA TO3UMETP, Kamepa BuibcoHa
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IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIETO OFPA30OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM pe3yabTaTamM
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PT'OC

[lonumanme ponu  GU3MKK B HAyYHOH  KapTHHE  MHpa,
c(OPMHPOBAHHOCTH 0A30BBIX MPEJICTABICHUH O 3aKOHOMEPHOHN CBSI3U
U TI03HaBAaEMOCTH SIBJIEHUI NPUPOJBI, O PpOJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeil ponu (GU3MKM B pasBUTHHU
€CTeCTBEHHBIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 SBOJIIOLUHU
¢u3nUecKux 3HAHUNW W UX POJHM B IIEJOCTHOH €CTECTBEHHOHAYYHOM
KapTHMHE MHpa, O BKIJIAJEC POCCUHCKUX U 3apyOEkKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSACHEHHE MPOIIECCOB OKPY)KAIOLIETO

MHpA, PA3BUTHE TEXHUKUA U TEXHOJIOTUI

3HaHUs O BHJAX Marepud (BEIIECTBO W I0JIE), O JBIKCHHHM Kak
CII0CO0€ CYIIECTBOBAHHS MaTepPUH, 00 aTOMHO-MOJICKYJISIPHOH TeOpHH
CTPOCHHUSI BEUIECTBA, O (PM3NYECKON CYIIHOCTH SIBICHUH HPUPOIBI
(MeXaHMYECKHX, TEIUIOBBIX, OJJIEKTPOMAarHUTHBIX ¥ KBaHTOBBIX);
YMEHHE pa3inyaTrh SBJICHHS MO OMUCAHUIO HX XapaKTEPHBIX CBOMCTB
Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOIINX JaHHOE (PH3HYECKOE SBIICHUE;
YMEHHE PacIiO3HABATh MPOSBICHUE U3YYCHHBIX (PU3MYECKHUX SBICHUIMA
B OKpYXKalOIIEeM MHpPE, BBIACISIS HUX CYIICCTBEHHBIC CBOWCTBA

(mpu3Haku)

BHa,Z[eHI/Ie OCHOBAMM ITIOHSITHHHOTO amnmnapara u CHUMBOJHUYCCKOI'O
sSA3bIKa (bH3I/IKI/I U HCIIOJIb30BAHHC UX IJId PCHICHHA YIIGGHBIX 3aJay,
YMCHHUC XapaKTCPpHU30BaATh CBOMCTBA TCII, (bmnqecxne SBJICHHUA H

MIPOLIECCHI, UCTIONB3YsI PyHIaMEHTAIBHBIE U SMITUPUICCKUE 3aKOHBI

YMeHne onuchIiBaTh HU3YUCHHBIC CBOMCTBA TE€I U (I)I/I3I/I‘-I€CKI/IG SIBJICHUA,

UCTIOJIB3YS (PU3HUECKUE BETUIHHBI

Bnanenne ocHOBaMHM METOJIOB HAy4HOTO TIO3HAHUSA C YYETOM
COOIOICHUS TIPaBUII OE30MaCHOTO TpyJa: HaOMoAeHUE (PU3UUIECKUX

SIBJICHUMN.
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YMEHHE CaMOCTOSITENIbHO cOOMpaTh HKCIEPUMEHTANIbHYIO YCTaHOBKY
U3 JIaHHOTO Habopa 00OpYHOBaHUS MO0 MHCTPYKLUH, OMUCHIBATH XOJ
OTIBITA U 3aIHCHIBATh €TI0 PE3ybTaThl, (HOPMYIHUPOBATH BHIBOIBL;
MPOBEICHUE TPSAMBIX U KOCBEHHBIX U3MEPEHUH (DH3UUYECKUX BEITHUUH:
YMEHUE IUIAHHPOBAaTh HW3MEPEHHs, CaMOCTOSATEIbHO  coOupaTh
JKCIICPUMEHTAIIBHYI0  YCTAHOBKY 110 HWHCTPYKLMH, BBIYUCIIATH
3HAYCHHUE BEIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE PE3YJIbTATHI C
y4€TOM 3aJaHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUM;
MIPOBEACHUE  HECJIOXKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIECIOBAHMM,
CaMOCTOSITEJIFHO  cOOMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY H
MIPOBOJUTHL  HUCCIEAOBAHUE  II0  WHCTPYKLUHH,  IPEIACTABIATH
MOJIyYCHHBIE 3aBUCHUMOCTH (PU3UYECKUX BEIUYMH B BUAE TaOIUI U
rpaduKOB, YUUTHIBATH MOTPEIIHOCTH, JIEJIaTh BBIBOJIBI 110 pE3yIbTaTaM

HUCCICIO0BaHUA

[TonnManue  XapakTepHBIX  CBOMCTB  (u3Myeckux  Mojeneit
(MaTepuanbHas Toyka, aOCOJIOTHO TBEPAOE TENO, MOJEIU CTPOCHUS
ra3oB, JKMIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsT MOJIEJIb aTOMHOTO s[pa) ¥ YMEHUE MPUMEHSATh WX JUIs

00BsICHEHUS! (PU3UYECKUX IPOIIECCOB

YMeHue oOBACHATh (PU3UUECKUE MPOIECChl M CBOICTBAa Tel, B TOM
qyuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIIATh IPUYMHHO-CJICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON HAa U3yYCHHbIE CBOICTBA (PU3UUECKUX

HBHGHHﬁ, (bl/I3I/I‘ICCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOJCIN

VYMenue pemarb pacu€THble 3amauu (Ha 0ase 2 — 3 ypaBHEHUH),
UCTIONIB3Ys 3aKOHBI M (OpPMYJBI, CBS3BIBAIOIIUE  (DU3HYECKHUE
BCJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KPAaTKOE YCIOBUE 3ajauyH,
BBISIBIISITH HEAOCTAIOIINE JaHHBIC, BBHIOMPATh 3aKOHBI M (POPMYIIHI,
HEOOXOJMMBbIC ISl €€ PEeIICHHs, UCTIONb30BaTh CIPAaBOYHbIC JaHHBIE,
NPOBOANUTH PACYETHl U OICHUBATh PEATMCTUYHOCTH IOJY4EHHOTO
3HaYeHHs (PU3MYECKON BEIMYHHBI; YMEHHE ONPEACIATh Pa3MEPHOCTD

¢u3nUecKoil BeMUYHHBI, TOJTYYEHHON NPU PELICHNH 331a4H

YMeHHe XapakTepu3oBaTb IIPUHLHUIBI  ACHUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM YHUCIIE OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX

TCXHOJIOTUYCCKUX IMPOLUECCOB IO UX ONMHUCAHHIO, UCIIOJIb3Yyd 3HAHUA O
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CBOMCTBaX (PU3UYECKUX SBJICHUH M HEOOXOAWMbIe (U3NUECKUe

3aKOHOMEPHOCTH

10

YMeHHe UCHOJb30BaTh 3HAHUSA O (PU3MUYECKUX SBICHUAX B
MOBCETHEBHON KHM3HM s obOecrieueHHst OE30MaCHOCTH  TIpU
oOpamieHMun ¢ OBITOBBIMH ~ mpHOOpaMH M TEXHHYECKUMHU
YCTPOMCTBAMM, COXpPAHEHHUS 3/I0pOBbS W COOJIOACHUS HOPM
HKOJIOTUYECKOTO TMOBEIEHUs] B OKpYXalolled cpene;, MOHUMaHHE
HEOOXOMMOCTH TIPUMEHEHUs] JOCTIDKECHHH (U3MKUM W TEXHOJIOTUH

I palluOHAJIBHOTO IMPUPOJAO0IIOJIE30BaHUS

11

OnbIT moWCKa, NpeoOpa3oBaHHs M MPEACTABICHUA HWHPOPMALUU
(GU3NUECKOT0 COJepKaHUs C MCIOJIb30BaHHEM HH(POPMAIIHOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMH; YMEHHME OLIEHHUBATh JTOCTOBEPHOCTH
MOJIy4eHHON WHGOpMAIlMd HAa OCHOBE HWMEIOIIUXCS 3HAaHUU U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHME  HCIIOJIb30BaTh  IIPU
BBITIOJTHEHUHM y4YEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO JTHTEpPaATypy
(U3NUECKOTO COJEpXKaHMS, CIIPABOYHBIE MAaTEPHUANbl, PECYpPChl CETH
WutepHer; BiageHue 0a30BBIMH  HaBBIKAMHM  IpeoOpa3oBaHUs
uHOpMAlMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIICHUs Ha

OCHOBE HH(bOpMaHHH U3 HCCKOJBKHUX NCTOYHUKOB
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HEPEYEHDB 2JIEMEHTOB COAEPKXAHMUA, ITPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COJEPKAHUS
1 MEXAHUWYECKUE SBJIEHW
11 Mexanuueckoe ABumxkeHue. MarepuanbHas Touka. Cucrema  OTcuérta.
' OTHOCHTENIHLHOCTD JBIKCHHS
PaBHoMepHOE 1 HepaBHOMepHOE ABMkeHHE. Cpeansisi ckopocTh. Dopmyna aJis
1.2 BBIYHMCIICHUS CpeHel ckopocTu: V = Sft
PaBHOMEpHOE MpsSMOIMHENHOE ABMXKEHHE. 3aBUCHUMOCTb KOOPAWHATHI Tela OT
BPEMEHU B CIIy4ae paBHOMEPHOTO MPSMOJMHENHOTO JBUKECHUS:
13 xX(1)=x,+ut
I'padbvkn 3aBUCHUMOCTH OT BPEMEHH JJIsi TPOCKIMH CKOPOCTH, MPOEKIUU
MEpEMENICHUSA, IIyTH, KOOPAMHATBHL MPU PABHOMEPHOM MPSAMOJUHEHHOM
JBUKCHUN
3aBUCUMOCTh KOOPJIMHATHI T€lda OT BPEMEHH B CIIy4ae pPaBHOYCKOPEHHOIO
MPSAMOJIMHENHOTO JIBUKEHUS:
5
Sy =vy = f+ay = ;
2
@opmynbl I OPOCKLUHUHU IEPEMEIICHUS, MPOEKIUU CKOPOCTH U NPOECKLIHHU
YCKOPEHHUS IIPU PABHOYCKOPEHHOM NPSIMOJIUHEUHOM JIBUKECHHMU:
2
1.4 .9]_(r)=v&x-r—frx-%.
U.\'('f) =Upx T4, I,
a, () =canst,
U:I: — U;I: =2a. s,
I'padvkn 3aBHCHUMOCTH OT BpPEMEHH JUISi TPOSKIUU YCKOPEHHs, MPOEKIUU
CKOpPOCTH, NPOEKLMH MEPEMEUICHHS, KOOPAMWHATBHI IPU PABHOYCKOPEHHOM
MPSAMOJIMHENHOM JIBU>KEHUU
CBoOomHoe maneHue. GopMynbl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella IO
15 BEepPTUKAIM (JABWKEHHE Tejla BHU3 WM BBEPX OTHOCUTEIBHO IMOBEPXHOCTH

3emimn). ['paduku 3aBHCUMOCTH OT BpEMEHH /ISl HPOCKIMU YCKOPEHWUS,
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NPOEKLUUH CKOPOCTH W KOOpAWHATHI IMpHU CBOOOJHOM TWAaJEHUHM Tejla IO

BEPTUKAIHN

CKOpOCTh pPaBHOMEpPHOTO [BM)KEHHUS Tela IO OKpyKHocTH. HampasieHnue
CKOpPOCTH.

@opmyna A BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPY)KHOCTH U IEPHOJ

oOparieHus:
2R
=
T

HentpocTpemurenbHoe yckopenue. HampaBieHue I€HTPOCTPEMUTEIHLHOTO

1.6 yckopeHnus. @opMyiia 11l BBIYUCIEHUS YCKOPECHMUS !
2
g L
%R
dopmyna, cBSI3bIBAIOLIAS IEPUO/I U YACTOTY OOpaICHHUS:
1
V= —
i
Macca. ITnotHocTs Bemectsa. @opmyna i BBIYUCICHHS IUIOTHOCTH!
_m
17| Py
1.8 Cuna — BektopHas ¢pusnueckas BenmunHa. CloxeHue Cuil
1.9 SBnenue nnepuuu. Ilepselii 3akoH HeroToHa
Bropoii 3akon HeroToHa!
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEII0
B3anmonericteue ten. Tperuii 3akoH HproToHa:
111 Fy Fis
112 TpeHue nokost U TpeHHUe CKONbKEHUS. PopMyIna Il BBIYUCICHNUS MOAYJIS CUTIBI

TPCHUA CKOJIbXXCHUS.
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FszpL-N

Hedopmanus Tenma. Ympyrue u Heynpyrue aedopmanuu. 3aKoH YIPYrou
nedopmanuu (3akon I'yka):

1131 F=k-Al
BceMupHoe Tarorenue. 3akoH BCEMUPHOT'O TSTOTEHUS
FoG. "y -i}.‘:
R
1.14 Cuna Tspkectd. Y ckopeHue cBOOO HOTO MaIeHus.
dopMyra sl BBIYUCICHHS CHIIBI TSKECTH BOJIM3U oBepxHOCTH 3emun: F = mg.
JiBmxenue maneT Bokpyr Connua. IlepBas kocMudeckasi CKOpOCTb.
HesecomocTs 1 nieperpysku
Hmnynbe Tena — BeKTopHas pU3nUecKasi BeTMYHHA.
1.15 p=mi
Nmnynsc cuctemsl tei. M3menenue ummyinsca. VIMITylibc CUITb
3aKOH COXpaHEHMsI MUMITYJIbCa AJIs 3aMKHYTOM CHCTEMBI TEII:
1.16 D=y +iny U, =const
PeakTuBHOE nBHXKEHUE
Mexanunueckas padota. @opmyrna Al BBIYUCICHUS Pa0OThI CUJIBIL:
A=Fsooso
Mexanndeckasi MOIIHOCTB!
1.17
W2
I
Kunernueckas u noreHuuanbHas sHeprus. @opMyiia i BBIYUCIECHUS
KMHETUYECKON YHEPIUU:
1.18

mu~
E-'-T =
2

Teopema o kuHeTHUecKoU dHeprun. Gopmyna A BBIYUCICHUS TOTCHIIMAIBHON
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OHCPIUHU TCJIa, IOAHATOTO

Haxg 3eMIIEi:

I
EF =mgh

1.19

MexaHundeckast SHEpPIUs:

E=E,+E,

3aKOH COXpaHEHMsI MeEXaHN4eCKOol sHeprun. PopMyna /171 3aKOHA COXPAHEHUs

MEXAaHUYECKOM 3HEPTUU B OTCYTCTBHE cUJI TpeHus: E = const.

IIpeBpanieHne MEXaHUYECKOM SHEPrUU IIPU HAJIMYUHU CUJIBI TPEHUSL.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOC MTPABUIIO» MEXAHUKH.
Peruar. Moment cunsl: M - Fl.

YcnoBue paBHOBeCHs pblyara:

M +M, +..=0

[ToxBwxHBIN 1 HenmoABKHBIN Ooku. KIT/I mpocThiXx MeXaHH3MOB,

n= Anonesnas
Aﬁq::aq-::ﬂm.a

1.21

JlaBiieHne TBEPIOTO TeIa.

q)opMyna JJIs1 BIYUCICHUA JaBJICHUA TBépI[OI‘O TEJIa:

= B,

JlaBneHue raza. ATMocepHoe JaBICHUE.

I'mapocTaTuyeckoe naBieHUE BHYTPH KUIKOCTH.

CDopMyna JJIA BEIYMCIICHUA JABJICHUSA BHYTPH XXHUIKOCTH.

p=pgh+p,

1.22

3axoH [lackans. ['ugpaBnnueckuii npecc

1.23

3akoH Apxumena. Dopmyna A8 ONPENEICHHS BBITAJIKUBAIOIIEH

JNEUCTBYIOLIEH Ha TENO, NOTPYKEHHOE B JKUJKOCTb UJIH Ias!

Fam =P8V

VYcnosue ninaBauus Tena. [1naBanme CYI0OB U BO3QYyXOIUIaBAHUC

CUJIBI,
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1.24

MexaHnuueckiue KoieOaHus. AMIUIMTYJa, TMEpPHOJ W 4YacToTa KoJeOaHHil.

®opmyna, CBSI3BIBAOIIAS YACTOTY U MEPUOJ KOJIEOaHUH:

1
W
T

1.25

MareMatnyeckuii M INpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KOJIe0aTEeIbHOM JBUKECHUU

1.26

3aryxatomue Kosnebanus. BeiHyxaenHble konebanus. Pezonanc

1.27

Mexannueckue BOJHBI. [IponoJibHBIE M MOINEpPEUYHbIE BOJIHBL J[MHA BOJHBI U

CKOPOCTb PaclpOCTpPaHEHUS BOJIHBI:

L=p+T

1.28

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha I'PAHULE

nByx cpell. MH(pa3Byk U yapTpa3ByK

1.29

Ilpakmuyeckue pabomol

N3mepenne cpenHel IUIOTHOCTH BEWMIECTBA; APXMMEIOBOM CHIIBI; MKECTKOCTH
MPYXUHBI; KO3(PPUIHEHTa TPEHUS CKOJbXKCHHs; PaOOThl CHIIBI TPEHUS, CHUJIBI
YIIPYTOCTH; CPeAHEH CKOPOCTH JIBWXEHHA OpycKa MO HAKIOHHOM IUIOCKOCTH;
YCKOpEHHUsT OpycKa Mpu JBMKEHUH MO HAKIOHHOW TUIOCKOCTH; YacTOTHI W
nepuoja KojeOaHWH MaTreMaTHYecKOro MasTHHKA, YacTOThl U Iepuoja
KoseOaHui MPYKMHHOTO MasSTHHKA; MOMEHTA CHWIIbI, JICWCTBYIOIIETO Ha phIvar,
paboThl CHJIBI YNPYrOCTU MPH MOABEME Tpy3a C IMOMOUIBIO HEMOJBH)KHOTO
610Ka; paboThl CUIIBI YIPYTOCTH IPU MOIBEME TPy3a C MOMOIIBIO TTOBHKHOTO
O1oxa.

HccnenoBanue 3aBUCHUMOCTH apXHUMEJOBOM CHIIBI OT 00BEMA MOTpYKEHHOM
YacTH TeJla U OT IJIOTHOCTH >KUAKOCTH; HE3aBUCUMOCTH BBITATKUBAIOIIEH CHUJIbI
OT MaccChl TeJa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JaBJIEHUS U OT
poAa MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOIIECH B IPYKUHE, OT CTCIEHU
negopMaluu MpyxKUHBI; YCKOpeHUs: Opycka OT yriia HaKJIOHA HampaBISIONICH;
neproa (4acToThl) KoJeOaHU HUTSHOTO MAasTHHKA OT JUIMHBI HUTH, MEPHOA
KojeOaHUi MPYKUHHOTO MAasTHUKA OT MAacCChl Tpy3a M KECTKOCTH TPYKUHHI,
UCCIIeIOBaHUE HE3aBUCHUMOCTH NepuojJia KojeOaHWi HHUTSHOTO MAasTHHKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHUS pblyara

1.30

Qusuueckue sA6NeHUA 6 npupooe. TPHUMEPbl JABMKEHHUS C Ppa3IMYHbIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IPUPOAE, NEUCTBUE CUJIbI TPEHUS B IIPUPOJEC U

TCXHUKC, MNPUWINUBBI W OTJIUBBI, ABWKCHHUC IUIAHCT CoaHeyHoM CHUCTCMBI,
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PEaKTUBHOE BHKCHUE JKUBBIX OPraHM3MOB, PbIUaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EpHOTO JaBIICHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCTIPUSITHE

3BYKOB KMBOTHBIMHU, 3CMJICTPSACCHUC, celicMHUUecKre BOJIHBI, HYHAMH, 3XO0O

Texnuueckue ycmpoﬁcm@a: CIIMAOMCTpP, AATYHUKU IIOJIOKCHUA, pPaCCTOAHUSA H
YCKOpCHUA, AUHAMOMCTpP, IMMOAIIWIIHHUKH, PAKCTHI, pblYyar, HO,Z[BH)KHLIﬁ n

HCHOHBH)KHBIﬁ 6.IIOKI/I, HAaKJIOHHAs IIJIOCKOCTh, MNPOCTHIC MCXAaHU3MbI B GBITy,

L3l cooOmIaromuecs: cocybl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHH Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
MCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KMHETUYECKOW  TEOpUU  CTPOECHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO U ra3000pa3HOT0 COCTOSHUI BEIIECTBA.
Kpucrannuaeckue u amopdHbie Tena

95 JlBmxkenne dyactul BemiecTBa. CBsI3p  CKOPOCTH  JIBMKEHMSI YacTHUIl C

' temnepaTtypoil. bpoyHoBckoe aBmxenue, 1uddy3us

2.3 CMauuBaHue ¥ KaOWUISPHbBIE SIBJICHUS

2.4 TemoBoe pacmMpeHue U cxaTue

2.5 TemnnoBoe paBHOBecHE

26 Buytpennsas sHeprus. Pabora m Terulomepenadya Kak CHOCOOBI M3MEHEHHS

' BHYTPEHHEH SHEprun

2.7 Bunel Tenonepenayn: TEMIONPOBOIHOCTD, KOHBEKLNS, N3ITydCHHE
HarpeBanue wu oxmaxngenue ten. KosumuyecTBO  TemjoTel. Y jelbHas
TEIIOEMKOCTD!

2.8 :

O=cm(t,—t,)
3aKOH COXpAHEHWsS PHEPrMM B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIUIOBOTO
Oamanca:

2.9
Q+0, +..=0
Ucnapenue u KoHzaeHcauus. M3MeHEHHME BHYTPEHHEN DSHEPrUM B MPOLIECCE

210 UClapeHuss U KoHAeHcaluu. Kumenwe Kuakoctu. YaenbHas TeIioTa

napooOpazoBanus: L = Q/m
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211

BnaxnocTs Bo3ayxa

[InaBnenue wu kpuctaumsauus. l3MeHeHWe BHYTpEHHEW DSHEPruu IpuU

IUJIaBJICHUHW U KPUCTAJIIIU3alUHU. YI[eHLHaH TEIUIOTA IIJIaBJICHUS.

2.12 . 0
h——
m
BHyTpeHHss sHEprus cropanusi TOIUIMBA. Y AeJIbHAs TEIIOTa CTOPAaHUs TOILINBA!
2.13 qg=Q/m
2.14 [Tpunuuns! padots! TemioBbix apurateneii. KI1/] reruioBoro apuratens
IIpakmuueckue pabomul
N3mepenne ynenpHOW TENMIOEMKOCTH METAJUIMYECKOrO0 LMIIMHIPA; KOJIWYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMIepaTypbl (UKCHPOBAHHOM
Maccepl, B KOTOpPYIO OIIyIIEH HAarpeTblii MWIMHIDP; KOJHWYECTBA TEIUIOTHI,
2.15 OTJIAaHHOTO HAarpeThiM LMJIMHAPOM, MOCJIE OIYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEpaTypbl, OTHOCHUTEJIBHOW BJIAXKHOCTH BO31yXa; YIEIbHOM TEIIOTHI
IUlaBieHusd Jbaa. MccnenoBaHue HM3MEHEHMsI TeMIEpaTypbl BOJABI  IIPU
pa3IUYHBIX YCIIOBHSX; SBJICHHUS TEIIOOOMEHA NMpPU CMEIIMBAHMHU XOJIOJAHON M
ropsiuei BOJbl; IIpoLecca UCTIapEHUs
Duzuueckue A61eHUs 6 nNpupooe. TTOBEPXHOCTHOE HATSDKEHHUE U KallWUIIpHBIE
2.16 ABJICHUS B NPUPOAE, KpUCTAJUIBl B mpupoie, nsiydenue CoiiHLa, 3aMep3aHue
BOJ0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEes, CHera
Texnuueckue ycmpoucmea: KauWIspbl, IPUMEPbl UCIIOJIb30BaHUs KPUCTAILIOB,
517 XKHUAKOCTHBIM TEPMOMETp, NaTUUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, THTPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, ABUraTeilb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpusaius Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsii0B
3.2 B3aumonelicTBue 3apskeHHbIX Tenl. 3akoH Kyinona
3.3 3aKOH COXpaHEHHUs AIIEKTPUIECKOTo 3apsa
3.4 Onextpuueckoe mnose. Hanpskx€HHOCTh anekTpudeckoro mnons. I[IpuHiun
' CYIEPITO3UIMH JIEKTPHUUCSCKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn osnexrpuyeckux 3apsaoB. [lelicTBHE 3JIEKTPUYECKOro TMOJIsA Ha

JJIEKTpUYECcKue 3apsaapl. [[pOBOAHUKH U JUAIIEKTPUKU
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ITocTosiHHBIN AneKTpuYecKuil ToK. JlelcTBUs 3neKTpruueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=qg/t,U=A/q
DNEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE AJIEKTPUUECKOE CONMPOTUBICHUE!
3.7 R =pl/S
3.8 3akon Oma juist yuactka snekrpuueckoi menu:l = U/R
[TocnepoBarenbHOE COEAMHEHUE MPOBOTHUKOB:
. TT_ LTT - P— ;
I =L; U=U +U,; R=E +R,
2 1 2 1 2
3.9 [TapannenbHo€e coeIMHEHUE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=I+I;R==.
] B ST i
CwmerianHble COEIUHEHUS TPOBOITHUKOB
PaGora u momrHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH xoyns — Jlenna:
3
3.11 QO=I"-R-t
312 OnbiT Opcrena. MarHuTHoe IoJie HPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM
MAarHUTHON UHAYKIIUU
313 MarautHoe Mojie IIOCTOSHHOIO MarHurta. B3aumMoaeldCcTBHE NOCTOSHHBIX
MAariuToB
3.14 JlelicTBME MarHMTHOTO ITOJISI HA MPOBOJHUK C TOKOM
3.15 OnsiTel ®apanes. fABieHue 3nekTpoMarHuTHON MHAYKIMH. [IpaBuio Jlenna
Ipaxmuuecxue pabomoi
N3mepenne  3lEKTPUUECKOTO  CONMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
316 ANEKTPUIECKOTO TOKA; PAOOTHI ANEKTPUIECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CWJBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE
(pe3ucTopsl, JTaMIIOUYKa), OT HAMPSDKEHHUS Ha KOHIIAX MPOBOIHUKA, 3aBUCUMOCTHU

CONIPOTUBJICHUA OT IJIMHBI ITPOBOJHUKA, IJIOMAANW €TO IOMCPCUYHOIO0 CCUCHUA U
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YACIBbHOTO COIIPOTUBJICHU.
HpOBepKa npaBujia Ui SJICKTPUYCCKOI'O HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCIMHCHUM IPOBOAHHMKOB, MNpaBHIA IS CHIIBL 3JICKTPUYCCKOIO TOKa IIpH

napauIeIbHOM COEAMHEHHUH TPOBOIHUKOB (PE3HCTOPHI U JIAMITOYKA)

Dusuueckue AGNeHUs 6 Npupooe. OSIEKTPUUYECKUE SBICHUS B aTMmocdepe,

3.17 3JIEKTPUYECTBO KMBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMid, Jipeiid moiiocos,
POJIb MATHUTHOTO TIOJIS /7SI KU3HHU Ha 3eMJIe, TOJISIPHOE CHsTHHE
Texnuueckue ycmpouicmea: 3JEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CU€TUMK  DIEKTPUYECKOM  SHEPruH,  AIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIC AIIEKTPONPUOOPHI (mpumepsr), AIIEKTPUYECKHE
NPEJOXPAHUTEH, JJICKTPOMAarHuT, OAIIEKTPOABHUraTelb IOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mozens ceta. [IpsmonuHeiHOE pacipoCTpaHEHHE CBETA
3.21 3akoH oTpakeHus cBeTa. [Imockoe 3epkano
3.22 IIpenomnenue cBera. 3aKOH MPEIOMIIEHHS CBETA
3.23 Jlucrniepcusi cBeta
3.4 JInnza. Xox nydeir B nuH3e. POKyCHOE paccTosiHME JMH3BL. OnTHueckas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuuecKue npudopsl
IIpaxmuueckue pabomul
#H##Par###13mepeHe ONTHYECKONH CWIBI coOuparomeid JTHH3bI;, (OKYCHOTO
paccTosiHUS cOOHMparoIeii JIMH3BI (IO CBOWCTBY PAaBEHCTBA Pa3MEPOB MPEIMETa U
n300pakeHHsl, KOrjaa MpeIMeT paclojioKeH B JBOWHOM (okyce), mokaszarens
3.26 MIPETOMIICHHUS CTEKJIA.
##H#Par### ccnenoBanrue CBONCTBA M300paKEHUS, MOJYYEHHOTO C IMOMOIIBIO
coOuparonield JIMH3bI, U3MEHEHHs (POKYCHOT'O DACCTOSHHUS JBYX CIIOKECHHBIX
JIMH3; 3aBUCHUMOCTH YTJa NPEJIOMIICHHS CBETOBOTO Jyd4a OT yrja MaJeHHs Ha
IPaHUIIE «BO3LYX — CTEKJIO»
3.97 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHsl, 1Bera Teu,
' ONITHYECKHE SBIICHHS B aTMoc(epe (1BeT HeOa, pedpakius, paayra, MUPaxK)
3.98 Texnuueckue ycmpoiicmea. OYKH, TEpPUCKON, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SBJIEHUA
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PamnoaktuBHOCTE. Anb(da-, Oera-, raMma-uznydeHus. Peakuuu anbda-u Oera-

4.1
pacmaja

4.2 OmnbiThl Pezepdopna no paccesnuto anbha-vactuil. [lnanerapHas Mmoaens atToma

4.3 CoctaB aToMHOTO sipa. M3oTonsl

4.4 IIepuon nmomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakyy. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOTO YHCET
Qusuueckue A6NeHUs 6 Npupoode. €CTECTBEHHBIM pPaJMOaKTUBHBIN (OH,

4.6 KOCMUYECKUE JIy4d, pPAJUOAKTUBHOE MW3JIyY€HHUE IPUPOJHBIX MHUHEPAJIOB,
JNEUCTBHE PAJUOAKTUBHBIX U3y4YCHUN HA OPraHU3M 4YeI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAJIBHBIN T03UMETp, Kamepa

BunbcoHa, anepHas sHEpreTuKa
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

METOIANYECKHUE MATEPHUAJIbBI JIJI1d YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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