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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoMm (enepaibHON paboyeil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(¢u3MKM Ha JeATeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma no usuke ycraHaBIMBAaET paclpeieieHue yueOHOTro MaTepuania
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOrO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ ILENbI0 OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TIOCKOJBbKY (HU3MdYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, Ouosoruedd, acrpoHomMuerd u QGU3HIECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 riaaBHBIX 3a7a4 (U3NUECKOTO 0Opa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (HOPMHUPOBAHUM E€CTECTBEHHOHAyYHOW TIPaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLCHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAy4YHBIE
JI0Ka3aTeabCTBA ISl IOJYYEHUS BBIBOJIOB.

Henu wu3yueHus Qu3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHoro mnpeamera «@Pusnka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronmux
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pEIIeHHEM



Konnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTtokoi ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY)KAIOIINM SBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3UKHU JJII PA3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JIEITEILHOCTH, CBA3AHHOW ¢ (PU3MKOM, IMOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenef/i InporpaMmsbl 110 (1)I/ISI/IK€ Ha YpPOBHC OCHOBHOIO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTCs pPCIICHHUEM CIICAYIOIUX 3aaaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, J3JCKTPHUECKUX, MArHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX u
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHITH OIBITHI,
naboparopHbie  pabOTBl W  JKCIEPUMEHTAIbHBIE HCCICAOBAHHUS C
UCTIOJIb30BaHNEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIECKOro COACpKaHus,
BKJIFOYast MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSIX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha u3yuyenue ¢usuku (06a30BbIi ypOBE€Hb) HA YPOBHE OCHOBHOIO OONIETrO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HEJIENIO), B 8
KJlacce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme no (hU3MKe MnepeyeHb J1abopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PAadOT M ONBITOB C YYETOM HHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMeHa 10 (pU3HKE.



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SBneHus npuponsl. dusznyeckue sBICHUSA:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak d¢wusuka wu Jjpyrue ecTecTBEHHbIE HAyKH H3y4aloT TPUPOIY.
EcrecTBeHHOHAyUHBI METOJI TO3HAHUS: HAOJIOACHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIMOTE3, O0BICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUEcKUX SIBICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJJICKTPUUECKHE, MAarHUTHbIC, CBETOBBIC

SIBJICHUS.
2. ®dusznyeckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OoJblle, YeM OoJbllle BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBkeHne dactul] BemiectBa. CBsSI3b CKOPOCTH JIBM)KEHUS YaCTHI[ C
TeMIiepatypoil. bpoyHoBckoe aBmkeHme, nuddysus. BzaumopelcTBue dYacTHIY
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOECHUE Ta30B, KUJIKOCTEU U TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX U MUX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpoyHOBCKOTO JABUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  gBiIeHUN,  OOBACHAIONIUXCS  TPUTHKCHUEM  WIU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka jJuaMeTpa aTomMa METOJOM pSI0B (C  HCIOJIb30BaHUEM

dotorpaduii).
2. OnbITHI IO HAOIIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS.
SBneHne uwHEpUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBIM)KEHUsSI Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojeicTBus Tes. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHUs U TPEHHE NOKOos. TpeHue B PUPOI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmronenue siBjeHUs: HHEPIIUH.
4. HabGnroneHrne U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHrie cpeHEd CKOPOCTH CKOJILKEHUs OpycKa WM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
IPY>KUHBI OT IPUIIOKEHHON CUJIBI.

5. OnpITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hasnenune. CnocoObl yMEHBILICHHUS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJieHUs Ta3a OT oO0bEéMa, Temmeparyphl. llepemaua naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue

MalIuHbl. 3aBUCHUMOCTb JAABJICHHUS XKUIKOCTU OT TIIyOMHBI. ['MapocTtathyeckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe mamieHue. [IpUunHBI CyIIECTBOBAHUS
BO3YIIHON 00o0souku 3emau. OmnbiT Toppuuemnu. M3mepenue atMochepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatroruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIBI OT 00BEMa MOTPYKEHHON YacCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padbomut u onvimeot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

OnpenenieHue  BBITAIKUBAIONIEH  CWJIBL, JCHCTBYIOLIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, AEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIECH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BbEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTMdeckass M NOTEHLUAIbHAs OJHEPIUs.
IIpeBpamienne 0JTHOrO BHJIa MEXAaHUYECKOW SHEPTUU B IPYTroM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenve paOOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHM Teja

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca u pasMepbl aTOMOB U MOJEKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTCH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUXKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH DHEPIHH:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KonudectBo TemnoTel. YenbHas TEIUIOEMKOCTH BEIIECTBA. TemiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeryioBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JABJICHUSL.

BnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHAs TEIUIOTa CrOpaHusl.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buabl reronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPaTyphl MPHU TUIABJICHHH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBieHUs BO3yXa B OaNIOHE HITTPHUILA.

OnbITHl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEPruM Tela B Pe3yibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Onpenenenue yaeaIbHONU TEMI0OEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauusi Ten. [[Ba poma snexkTpuueckux 3apsiaoB. B3aumoneiicTBue
3apsKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJECHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisa. [IpuHiun
CYNEepHO3ULUHU JEKTPUUECKUX 0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcToyHuKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locrnenmoBaTenbHOe W MapajUIeNIbHOE  COEAUMHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpUUecKue ey U MOTPpeOUTeNn MEKTpUIecKoi sHepruu B O0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHWTH.  B3auMoneicTBUE  TMOCTOSHHBIX  MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IIpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[efiCTBHE MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJNIEeKTPOABUTATEINIb TOCTOSIHHOTO TOKa. VCronb3oBaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOsI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM JIEKTPUYECKOTO MOJIS.
HcToyHrnKn NOCTOSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIBTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue nocTOSTHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlencTBHE MAarHUTHOTO T0OJIS1 HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIUMU TeJl HUHIAYKIMEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKUA U
JADJICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mnpaBWiIa CIHOXKEHUS HANPSHKEHUN TIPU  MOCIEI0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
Onpenenenue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.



17. OnBITBI, JEMOHCTPHUPYIOLIHE 3aBUCHMOCTb CHJIBI  B3aMMOJEHUCTBUS
KaTyIIKA C TOKOM M MarHura OT CW/Ibl TOKAa WM HAalpPaBICHUS TOKA B
KaTyILKe.

18. MI3yueHue AeiCcTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHECHUM 3HAYCHUs U HANpPABJICHUS HWHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuKeHHe. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBr>keHrue. HepaBHoOMepHOe mpsiMOJMHEHOE nBU)eHUe. CpeHsIsi U MTHOBEHHAs
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TMpsMOJiUHEWHOe mABmwkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHasg u yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHNE.

[Tepsbiii 3akoH HptoroHa. Bropoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TsSOKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nageHud. JBmxkenue muaHer Bokpyr ComnHpa. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpalieHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHas sHeprus cxaTou npyxuHbl. Kunetnyeckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEI

OTCY€Ta.
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8.
9.

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

CpaBHeHME TyTEd W TPACKTOPUN ABUXKEHHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4YecKuX SIBICHUM, IPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tela M JCHUCTBYIOIIECH Ha HEro
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua ummysibca npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOJICHCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUM.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MeXaHHUYeCKOM IHEPTUH TPU CBOOOTHOM TaICHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU JIBUKEHUM TEJa MO IEUCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEWIIEro PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJBXEHUS OpycKa WM JIBWOKCHHS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PaBHOYCKOPEHHOM JBUKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHHH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIAW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAa4YaJIbHOM CKOPOCTHU MYTH OTHOCSTCSA KaK psijf HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPULMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPSHHS TIPU PAaBHOMEPHOM JIBIDKCHUH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
UCITI0JIb30BAaHUEM HEMOJBM>KHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHUS YDHEPTHH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJICOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue — kosieOaHus.  BolHyknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4uecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHM Tel TOJ JEHCTBHEM CHIIBI TSDKECTH U CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmroneHue BBIHYKICHHBIX KOJICOAHUI U pe30HaHCa.
4. PacrpocTpaHeHne nNpoAOIbHBIX U ITONEPEUHBIX BOJIH (HA MOJEINHN).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre 4dYacTOThl W TepHoja KoieOaHWi MaTeMaTHYECKOTO
MasiTHUKA.
2. Ompezenenne 4acTOTHI U MieprUoa KoeOaHui MPY>KMHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TiepHoja KoJieOaHUN TOJIBEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHOJia KOJeOaHWi Ipy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
OPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3mMmepenue yckopeHus CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTpPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BodHBL.  CBoiicTBa
AIEKTpOMArHuTHhIX BoOJH. I[llkama 53JIeKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BoaHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIBHOTO

TenedoHa.
Pa3ges 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE

pacnpoctpanenue cBera. 3atMeHus Connna u Jlynsl. Otpaxkenue ceta. [Inmockoe
3epKaio. 3aKOH OTPAXKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH mnpenomyieHUs cBera. [lomHOe BHYyTpeHHEe
OTpaXeHue cBeTa. Vcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox ogayueir B JguH3e. Onrtuueckas cucrtema ¢oToanmapara,
MUKPOCKOIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HeloTona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHOE paclpoCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpunaun geiicTBus doToamnmapata, MUKpOCKOTA U TEJIECKOIIA.

10. Mopnens ri1asa.

LW 0 N Gk~ W N e

11. Pasnoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHMS CBETOBOTO Jiyya OT yIJa
MaJICHUSI.
N3ydenne xapakTepuCTHUK U300paKeHHS MpeIMETa B TNIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIIO».



4. llonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.
Onpenenenue HOKYCHOTO pacCCTOSIHUS U ONTUYECKON CUIIbl coOuparonieit
JUH3BL.

6. OMBITHI TTO Pa37I0KEHUIO OEJIOT0 CBETA B CIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdpopna v mimanerapHas Mozenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
snapa. Hykmonnas wmoxens artomHoro sigpa.  M3orombl.  PamuoakTuBHBIE
npeBpaiieHus. [lepros momypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuka. [[eHWCTBUS paJMOAKTUBHBIX H3JYYCHUN Ha IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX M TUHEWYATHIX CIEKTPOB U3TyUCHUSI.

2. HccrnenoBaHnue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTY.Ib.

[ToBTOpUTETHEHO-0000MIIAIONNN MOAYTh TIPEAHA3HAYCH IJISI CUCTEMATU3AIINH
U 0000mIeHNS  TPEIMETHOTO  COACpPXKAHWUS W ONBITA  JIEITEIHLHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUU BCEro Kypca (PU3WKH, a TaKXKe VIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3WKe s 00ydarouuxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS IOCTUXKEHHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIECIOBAHMS



SBJICHUN MPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUAMHU OOBSCHITH (PU3MUECKHUE
SIBJICHUSI, NPUMEHSAS I[IOJyYCHHbIC 3HAaHUs, pelarh 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMEeCs BBIMOJIHSAIOT 3aJaHusi, B KOTOPBIX UM
[peJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HamOoOJiee BaXXHBIX JOCTHXKECHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEP, MPAKTUUECKOTO UCIIOJIb30BAHUS PAZIUYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbTaTe usydenus Gu3MKU Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nUYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PUZUKOB;

2) rpa:kKIaHCKOro0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTHYECKUM NMPUMEHEHUEM JTOCTUKEHUM
buzuky;

- OCO3HAHUE BaXXHOCTH MOPAJIBHO-3TUYECKUX MPHUHIIUIIOB B JCATEILHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUSATHE ICTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHHME IIEHHOCTH (U3UUYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAYYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
Os1aromosyumns:

- OCO3HaHWE IIEHHOCTH O0e30macHoro obpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JOMAITHUX YCITOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa pe(ieKCuu, TMPU3HAHWE CBOETO IIpaBa Ha
OMmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBICHHOCTH, TPEOYIOIHUX B TOM 4YHCIe U (UIUUYECKUX
3HAHUM,

e - HHTEPEC K MPAKTUUECKOMY H3Yy4YEHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e - OpUEHTAlUs Ha TpUMEHEeHHE (U3MYECKUX 3HAHUM MJI1 pelieHus 3ajad B
o0ylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEl Cpeibl;

e - OCO3HaHME TJI00ATLHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
Cpeasl:

e - MOTPEOHOCTH BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCIEAOBAHUM U

MPOEKTOB (PU3MYECKONM HANPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTpeOHOCTh B (HOPMUPOBAHUHN HOBBIX 3HAHUM, B TOM YHuCie (POpMYIUPOBaAThH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUSX;

e - OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHHM U KOMIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e - IUIAHUPOBAaHHE CBOETO pA3BUTUS B MPUOOPETEHUU HOBBIX (DUIUUECKUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MIPUPOIBI, 00IIeCTBAa U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (DU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXXAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYJISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBILITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOIIOCHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3yYCHHH (HU3HUECKUX
SBIICHUI M MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIOTE3BI O B3aUMOCBSI3IX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
HNOJXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKIE AEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
du3nUecKuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOChl TIPH ITOUCKE U
orObope MH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzudeckoi 3a1aun;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAJIbHYI0 (GOpMY TpeCTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pelIaeMble 3a7a4d  HECIO0KHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 X KOMOMHAIIUSIMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JIe OOCYXJeHHMs y4yeOHOro marepualia, pe3yJbTaToB J1aOOpaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh HJICU, HAIICJICHHbIE HA PEIICHUE 3aJaud M TOJACpKAHUE
0J1aroKeaaTeaIbHOCTH OOIICHMS,

COIOCTABJISITh CBOU CYXICHHUS C CYXICHHSIMH JIPYyTMX YYaCTHUKOB
nyanora, 0OHapyXKMBaTh Pa3IMUKMe U CXOJICTBO MO3UIIHIM;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYAJTbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ [OCTWKEHHUIO: pACIpeNesaTh poJiM, OOCYXAaTh IPOLECCH HU
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABJICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalUsIX, TPEOYIOMIHNX
JUTst petieHust GU3NIECKUX 3HaAHUI;

OPUEHTUPOBATHCS B  PAJIMUHBIX  [OAXOAAX MNPUHATHUS  pelICHUN
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSTEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OMBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPU pelICHUH PU3HUECKUX 3a7ad UIU
B YTBEPKJCHUAX HA HAYYHBIE TEMBbI U TAKOE 7K€ MTPABO JIPYTOrO.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kjacce peIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMEe W XUMUYECKUE  SIBJICHMS,
HaOII0JIeHUEe, AKCIEPUMEHT, MOJENb, TUIOTe3a, CAMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, nedopmanus (ympyrasi, MJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiaeHus (nquddysus, TEIIOBOE NBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBUKEHHE, HEPABHOMEPHOE  JIBUKEHHUE, HWHEpIHUS,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCBHIO
BpallleHUs, Tepeaadya JaBJICHUsS TBEPABIMU TeJaMH, XUJKOCTAMHU H
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHWYECKOW DHEPTrHH) MO OMHUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
OpUMEPBl IBHXKEHUS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOM M HEKHBOU
OpUpOJE, JEUCTBUE CWIBI TPEHHUS B NPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO NIaBJICHUs HA JKMUBOW OPraHU3M, IJIaBaHWE PBIO, phIuaru B
TEJIe YeJIOBeKa, MPH 3TOM MEePEBOIUTH MPAKTHUECKYIO 337a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHS, UCTIOIB3YS
dusnueckre BeTMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPENHASL CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, cuila TpPeHWs, MAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHWUYeCKasi padoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CHWJIbI, KO3(P(GUIUEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYeCKasi M TMOTEHUHAJIbHAS JHEpPrus), Mpu ONHCAHUU MPABUIIBLHO
TPakTOBaTh  (PU3MYECKUA  CMBICI  HCIOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs M EIWHUIBI (PU3NUYECKUX BEITUYHH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYWHAMU,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOM mpsimoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXAHUYECKOMN
SHEPruM, MpPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMChIBaTh €70 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB C OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBaromue (U3NUECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JIJIsl PElIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMUYNHBI,

pacrio3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIINTh TMPU T[MOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMoTe3y),  pas3auyaTh U HHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOIUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI 1O HAOMIOJEHUI0 (PU3WYECKUX SBICHUN WU
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh MpPSMbIE HM3MEPEHHS PACCTOSIHUS, BPEMEHHM, MAaCChl Tela,
o0béMa, CHUIBI M TEMIEPAaTyphl C HCHOJIB30BAHMEM AaHAJIOTOBBIX U
M(pOBBIX TPUOOPOB, 3alMCHIBATh IOKAa3aHUs NPHOOPOB ¢ YIETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OpPYrol C UCIHOJb30BAaHUEM TMPSIMBIX HM3MEPEHH (3aBUCUMOCTH IyTHU
PaBHOMEPHO JBWKYILIETOCA Tejla OT BPEMEHU JABHWKCHUS TeJa, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CWJIbI TPEHHUS OT IO CONPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YUJIMHEHUS MPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHUsl TEJ, YCIOBHII paBHOBECHUS! phluara M OJIOKOB), y4acTBOBaThb B
IJJAHUPOBAHUM y4eOHOrO UCCJIEJAOBaHMS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeIOKEHHOMY IJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3WUYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CHJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeEI0, KOIP(DHUIIMEHT TOJE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUH HW3MEPEHUU COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYHCIISATh 3HAUCHUE UCKOMOM BEJTUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IWHAMOMETpP, COOOIIAIOIIHNECS COCYABI, OapomeTp,
phIyar, MOJBMYKHBIA U HETTOABUKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh IPUHIMUIBI JCHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO  BOJONPOBOJA, THAPABIMYSCKHA IIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETp), UCIIONB3Ys 3HAHHMSI
0 CBOHMCTBaxX (PU3UYECKHUX SBICHUN W HEOOXOAMMBIC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO WCTOIB30BaHUS (U3MYECKUX 3HAHWH B IOBCEIHEBHOU
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWUCTBAMH, COXPAHEHUS 370POBBS M COOIIOJICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB HWH(popmammu B HHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CpaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0OCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
auTepatypy  (usmyeckoro - coaepiKaHuUs, CIPaBOYHBICE MaTePUAIIBI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIHK (HU3UIECKOTO CONCPKAHUSI, B TOM
quclie MyOJWYHO JeJaTh KpPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPHU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBIA TOHATHUIHBIM anmapar Kypca (U3MKH, CONPOBOXIAThH
BBICTYILJICHUE NIPE3CHTALUEH;

IpPU BBINOJTHEHUU Y4YEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacHpenessiTh
00s3aHHOCTH B TpyINIe€ B COOTBETCTBHM C MOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJCHUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKCHHE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTALTUUECKUE U
aMmopdHbIe Teja, HACHIIICHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH
BO3JlyXa, TEMIleparypa, BHYTPCHHSSI DJHEPrus, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pas3nuyath SBJICHHUS (TEIUIOBOE PACIIMPEHUE W CXKaThe, Terviornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISPHBIC SBIICHHS, HCTIApCHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3aius (OTBEpAEeBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3IIy4YEeHHE),
ANEKTpU3AIUs TEN, B3aUMOJCUCTBUE 3apsA/IOB, AEHUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, RJIEKTPOMArHUTHAsl MHIYKIIHS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uznydeHue ComnHua, 3amMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKe POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJICHUS B atMoc(depe, dMEKTPUUYECTBO >KMUBBIX OPTaHU3MOB, MArHUTHOE
nosie 3emiid, Apeid MOIIOCOB, POIb MArHUTHOTO TOJS NIl JKM3HU Ha
3emiie, MONSIPHOE CUSIHUE, TPU 3TOM MEPEBOJUTh MPAKTUUECKYIO 3a/1a4y B
yueOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUECCKUX
SIBJICHUIM;

OTKCHIBATh M3YyUYEHHBIE CBOMCTBA TeN W (PU3NUYECKHUE SBICHHUS, UCTIOIB3YS
du3nueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAas TEIIoTa
IJIABJICHUS, YJeJbHAs TeIUIoTa MapooOpa3oBaHuUsl, yleJbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(PPUUUEHT TMOJE3HOro JCHUCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIICHUE ITPOBOJHHKA,
yIEeIbHOE  CONPOTHBJIEHHE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHWM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICI HMCMOJIb3YEMbIX BEIMYMH, O0O03HAUEHHS U €IUHHULIBI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLIME JAaHHYIO
(u3MUECKYyl0 BEIMYUHY C JPYTUMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMN ToJeH (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JIsl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3MUYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpPa: BBISBIATH
NPUYMHHOCIEICTBEHHBIC CBSA3HM, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJadyd B 2—3 JEHCTBHS, HWCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMINME (U3UUYECKHUE BEIMYMHBI: Ha OCHOBE aHaIHM3a
yCIIOBUS 3aJ]a4M 3aIlHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PpELIeHUs 3a/Jaud, BBHIOMPATh 3aKOHBI W (OPMYIIBI,
HEeoOXOoMuMbIe g €€ pElIeHHs, MPOBOAUTH pacyéThl W CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PEIIUTh NPHU TOMOIIH
(¢u3NYEeCKUX METOJOB, HCIOJb3Yys ONHMCAHHWE HCCIIEIOBAHUSA, BBIICIATH
IIPOBEPSIEMOE  IPEANOJNOKEHUE, OLEHUBATh MPABUIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBOMCTB Tel (KauuIIpHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEéMa, TeMIlepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHMsl NPHU M3IYyYEHHH OT LBETa M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3yaJu3alydsl MArHUTHBIX IIOJIEW TMOCTOSHHBIX MAarHUTOB, JEUCTBHUS
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHuTa,



CBOICTBa 3JEKTPOJBHUratTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOJIBI;
BBIMIOJHATh  HpsIMblE  M3MEPEHUsT  TEMIIEpaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3UYECKUX BEIIMYMH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  NPSIMBIX HM3MEpPEeHHl  (3aBHCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HAaNpsDKEHWsT Ha  [POBOJIHHUKE,
UCCJIEIOBAaHUE TIOCJIEN0BATEIbHOTO M NapajuleIbHOTO  COEIUWHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTM B BHUJAE TaOmuil U TpaduKoB,
JIeNaTh BBIBOIBI 10 pPe3yJIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNUUUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTaHOBKY, CIIElysl NPEMIJIOKEHHON MHCTPYKUHH, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIr01aTh TTpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh MPUHILHUINBI JCHCTBUS U3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HX ONHUCAaHUS (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CYETUYMK DSJIEKTPUUYECKON SHEPIUH, 3IIEKTPOOCBETUTEIIbHBIC
npuOOpBl, HArpeBaTENbHbBIE JIEKTPOIIPUOOPHI (IIPUMEPDI), INEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATEIb TOCTOSTHHOIO TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THUTPOMETP, JABUraTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Lenen ¢ MocjaeA0BaTeNbHbIM U MapaJIEIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OPUBOAUTH  TpUMEpPhl  (HAXOAWTH HWH(POPMALMIO O  IPHUMEPax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A1 oOecriedeHns 0e30MacHOCTH MpU OOpaIieHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWUCTBAMHU, COXPAHEHUS 370POBBSI M COOIIOJCHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIECH cpesie;

OCYIIECTBIATh TOUCK HHPOpMAMK (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHHKOB  BBLACNATH HMH(OpMANHio, KOoTopas
SIBIISIETCS] IPOTHBOPEYMBOMN MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUi HAYYHO-TIOMYJSPHYIO
auTepatypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHBIE MaTepHalbl,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHHUS,
0000mass wHpOpMaIMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEp)KaHUsi, B TOM 4YHCJIEe MYyOJWYHO TPEACTABIATH pPE3yIbTaThl
NPOCKTHOW WJIM UCCIICIOBATEIBCKON NEATEIBHOCTH, MIPH ATOM TPaAMOTHO
UCIIOJIb30BaTh UW3YYEHHBIM TMOHATUMHBIA anmapaT Kypca (U3UKH,
COIPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIIUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNisTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHINIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHPOBaTh €ro, aJaeKBaTHO OIIEHWBATh COOCTBEHHBIN BKJAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMA OTCcu€Ta, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKEHUS, AehopMaIius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M NEPETPY3KH, UEHTP TKECTH, a0COTIOTHO TBEPIOE TETO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECHE, MEXaHUUECKUE KoJieOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUS U MOTJONIeHUs, alib(a, 0eTa- U raMma-u3IydeHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuuath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENMHOE JABUXKEHUE, CBOOOJHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE IBWKEHUE, KOJeOaTeNbHOE IBUKEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), pE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAa’KEHUE
3ByKa, NPSIMOJIMHEWHOE pPacHpOCTpPaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJMOAKTUBHOCTb, BOSHUKHOBEHHUE JMHEHYATOrO CIEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM 4wuciie (U3MYECKUEe SBJICHHUS B MPUPOJIE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB KHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 03XO, I[BEeTa Tell,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOrMYEeCcKOe EHCTBHUE BHIUMOTO,
yIAbTPaUONETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOJHBIX MHHEPAJIOB, JACHCTBUE pATUOAKTUBHBIX HU3JIYYCHHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (PU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Teld M (PU3NUYECKHUE SIBICHUS, UCIIOIB3YS
(¢u3nyeckue BeIMYMHBI (CPeAHSsI U MIHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM [IBHJKEHHH, YCKOpPEHHWE, MEpEMEIIEHUE, IyTh, YIIOBas
CKOPOCTb, CHJIa TPEHHS, CWia YNPYTOCTH, CHJIA TSAKECTH, YCKOPEHHE
CBOOOJIHOTO TMaJCHUsA, BEC Teja, HMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAsl SHEPrus Tea,
IOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTECHIHAJIbHAs SHEPIUs CHKATOU
OPYXUHBI, KWHETUYECKas »JHEPrus, IOJHAs MEXaHWYEeCKas DJHEPrus,
NEPHUOJ U YacTOTa KoJeOaHMi, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl), IPU ONUCAHUU
NpPaBUIBHO TPAaKTOBAaTh (PU3UYECKUII CMBICI HCIOJIB3YyEMbIX BEJIMYUH,
0003HAUYEHUs M EAMHHIBI (PU3UYECKUX BEIUYMH, HAXOOUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHMSI 3HEPrUH, 3aKOH BCEMHMPHOI'O TATOTEHHS,
NPUHIMI CYNEPHO3ULMH CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ 'amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMILYJbCa, 3aKOHBl OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsJ0BOTO U MACCOBOI'O YHCEI



IpU SIIEPHBIX PEAKUUAX, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOICTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JTOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy U3  2—-3
YpPaBHEHHMI), UCTIONB3Ys 3aKOHBI U (hOPMYJIbI, CBSA3BIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBHMS 3aJaud 3alHChIBaTh KPAaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXHO pPEHIUTh MpPH MOMOIIU
(Gu3MUeCcKUX METO/OB, HUCIOJIb3ysl ONHUCAHME HCCICAOBAHUS, BBIICIATH
IpoBepsieMOE  MPEJIONIOKEHNE, OIEHUBATh MPaBUIBHOCTh MOPSAKA
NPOBEACHUSI  UCCIENOBaHUA, JelaTh  BBIBOABI, HHTEPHPETUPOBATH
pEe3yNbTaThl HAOIIOCHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUIO (PUBUYECKUX SBICHUN WIH
¢u3nuecknux CBOWCTB Tell (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTh IepuUoAa KoJeOaHUW MPY>KUHHOTO
MagATHUKa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
JWH3E, HAOMIOACHUE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATENFHO CcOOMpaTh YCTAaHOBKY U3 U30BITOYHOTO Habopa
o0OpylOBaHUsS, OMNMCHIBaTH XOJ OINbITA W  €ro  pe3yjibTaTshl,
(GopMyIupPOBaTH BBIBOJIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, OIpenesss
CpeqHee 3HAYeHHE H3MepsAeMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JUH3bI), OOOCHOBBIBATH BBIOOpP CMOco0a W3MEpEHHs
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIHYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBJKEHHWM O€3 HauyaJlbHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTH4ecKOro MasTHHKA OT JJIMHbI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): IJIAHUPOBATh HCCICAOBAHHME, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTaThl TOJYYCHHOW 3aBUCHUMOCTH
bu3nYecKUX BEIWYUH B BHUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIeI0BaHUs;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NUYECKUX BETUYUH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TIPH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, >KECTKOCTb MNPYXKUHBI, KOIPHUIHEHT
TPEHHS CKOJBKCHHS, MEXaHWdeckas paboTa W MOIIHOCTh, YacTOTa M
neproy; KoysieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAMONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh IKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIIMYMHBI U aHAITM3UPOBATH MOJIYYCHHBIC PE3YIIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepualibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTroMa, HYKIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI JCUCTBUS U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX OMNHCaHUs (B TOM YHCIE:
CIUZOMETpP, NATYUKU TOJOKEHUS, PACCTOSHHUS M YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEpUCKom, (oToanmapar, ONTHUYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKU U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEITHHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEIICHUH YYEeOHO-TPAKTUYECKUX 3a/ad, ONTHYSCKUE CXEeMbI s
MOCTPOCHHS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTH  TpUMEPHl  (HaXxoauTh  WHGOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHHUS 3I0POBbS M COOIIOICHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK WHpopManuu (GU3HUECKOTO COJACpKAHHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OTpEAeNICHUs] JOCTOBEPHOCTH MOMYYCHHON MH(OpManu Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIBHBIX HICTOYHHUKOB;

MCIIONB30BaTh MPH BBHIMOJIHEHWN YUEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
auTepatypy  (U3MUECKOrO  COJEp)KaHWs, CIpaBOYHBIE MaTepualbl,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU UCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIIOJNIB30BAaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar W3y4aemoro paszzaena (U3HKH W COMPOBOXKIATH
BBICTYIUICHHE Tpe3eHTalmue ¢ y4éToM OcoOeHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
bubmmoreka [IOK
11 o - 2
M3MKa - fayka o npuapose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEHIIHAL https://m.eds00.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

33 (una. Buget cur 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 flapaierue xKiKoCTH > https://m.edso0.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabora u momtsocTs 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocTIe MexaHHMEI ° . https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble iBJIeHUS
. bubnuoreka [JOK
11 7
CTpoeHue i cBoficTBa BelcCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znea 2. DiekTpudyecKkue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 5 1 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOSTHHBIN EKTPUIECKUN TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 4
TICKTPOMATHHTHAT HHAYIHHA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIUCaHUS https://m.edso0.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SaMOiencTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6mmoreka [IOK
2.1 Mexanuveckue koaeda 7 3
NAHITCCIHE Rosehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bI ¥ on'TUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
5.1 14 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 1
TPOCHHE ATOMHOTO Hiipa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A
5.3 JIEPHBIC PEaKIIUN 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 9 bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHn4decKue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SBJIICHUS

Ouznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl IPU TOMOIIN
KHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayK{ U3y4aroT MPUPOTY.
EctecTBeHHOHAYYHBINH METOT
no3HaHusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD MOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BhICOTA Mycka'"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMBITHI,

bubmuoreka [JOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
a [IHC JIHCKD P https://m.edsoo.ru/ff09fe0a
BEllleCTBa
8 JIBM>KEeHME YacTHI] BEIIECTBA brbmmorexa LOK
e Ber https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI MO
9 HAOJTIOJICHUIO TETUIOBOTO PACITUPEHUS
rasoB»
10 ArperaTHble COCTOSHHSI BEIIIECTBA
B3anmocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHMSIX M MX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe OBMKEHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa [OK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [JOK
13 Ckopocts. Enuuuniiel ckopocT
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuyer rmytu ¥ BpeMeHU IBUKEHUS Eubmaorexa HOK
yr p https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aKkoH HHEPIINH.
15 BSaPII)MO,HeﬁCTBHe TeJ‘IpKaK puYrHa Bubmiorexa TOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHHUS CKOPOCTH JIBIDKCHHS Tl
16 [InoTHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00BbeMa Tena o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Omnpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3ydyeHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBD»
21 SIBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemenue bubmorexa [TOK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuia tsokecta"”
23 Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepetiie ciul. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CUJI, HallpaBJICHHbIX
26 10 OJTHO¥ TIPSIMOA. bubmorera [JOK
B https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYIOIIAs CHIT
97 Pemenue 3agay no teme
"PaBHogeiicTByrOmas cuin"
08 TpeHne ckoJIbKEHUS U TPEHUE MOKOSI. bubnuoreka [IOK
Tpenue B pupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota «/3yyenue bubnuoreka [IOK



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
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTH CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IABJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEN

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3agau o remam: «Bec

31 tenay, «'paduueckoe nzodpaxeHue bubnuorexa [JOK
cuy, «Cunbly, «PaBHOAEHCTBYOMIA https://m.edsoo.ru/ff0alde0
CHII»

KonTposnbHas paborta o Temam:
«Mexannueckoe ABKEeHUEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300pakeHUE CHIDY,
«Cunbi»

33 Jasnenue. CriocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHue raza. 3aBUCUMOCTb

34 aBJICHUS ra3a oT 00péMa Eubmaorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Iepenaua naBiieHUS TBEPABIMU
35 Tenzhfn )KE,HKOCT)IMI/I Hu E§3aMI/I. 3akoH bubmiorexa LOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlIeHHE B *KUAKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JEUCTBUEM CHJIBI TSHKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBneHue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarommumecs: cocybl bubnuoreka [IOK



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
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 r i
HAPABIHCCIIH pece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIM HacoC
Atmocdepa 3emun. [Tpuanner
CYILIECTBOBAHUS BO3 HOI
41 0}6/I(I)IJ'IO‘-IKI/I Semin 3£BY;ICII/IMOCTI> bubmmorera [JOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JTaBJICHHS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3ayxa. AtmocdepHoe naBiieHHE
BO3YXa. ATMOC(EPHOE AaBICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMochepHOTO TaBICHUS. bubnuorexa [JOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorera [JOK
s AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme
"AtmocdepHoe naBieHue"
JlelicTBYE KUJIKOCTHU U T'a3a Ha
a7 or €HHOE B HUX TEJIO bubmmorera [JOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHas pabora «OnpenenecHue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHICﬁ Ha TEJIO, IOTPYKCHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeNla B BOJE OT 00BEMaA MOTPyKEHHOU
B XKUJKOCTH 4aCTH TCJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYUPOBAHUE JTOIKU U
omnpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amgau no temaM: «IInaBanne
cyaoB. BozayxomniaBanuey,
«/laBrmeHue TBepBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EauHuner MOIITHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOU TIPH
noanéMe o Jjectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTponpHas pabota o Teme
«/laBieHue TBEPABIX TEI, KUIKOCTEN
u ra3oB» / Beepoccuiickas
IIpoBepoYHas pabora

58

PesepBHsIit ypok. Pabota ¢ Tekctramu
1o TeMe «/laBneHue TBEpABIX Tell,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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
https://m.edsoo.ru/ff0a4ffe

XKUAKOCTEH U ra3oBy» / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B Texuuke, ObITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccnenoBanue yclOBH paBHOBECHS
pbryaray

0.5

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «Y CI0BUA
pPaBHOBECHS pbIyara

bubmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent nonesnoro aecTeus
MexaHusma. Jlaboparopnas padota
«3mepenue KII/ HaknoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amau mo reme "Pabora,
motHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHanbHas
SHEeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT T10 TeME
"DKCEepUMEHTAIbHOE OTIPEICIICHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIMATBLHOU SHEPTUH TIPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
mjIockocTu"

66

KonTponsHas paboTa no Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

67

PesepBHrIit ypok. PaboTta ¢ Tekctamu

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "Mexannueckoe nBimkeHune"

https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. PaboTta ¢ Tekcramu

68 1o teme "Pabora. MomHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoandyecTBO YacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHH U UX OIBITHBIC 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJIEKYJIIPHO-KHHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrammueckue 1 aMop@HEIe Tena 1
P PP https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciIMpeHne U CKaTUE 1 bubmorexa LHOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHIKCHHS 1
YaCTHII
9 Buytpennss seprus. CriocoOsl 1 bubnuoreka [IOK
U3MEHEHUs BHYTPEHHEN SHEPIrUU https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "IIpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonunuecTBo TemoTel. Y aenbHas bub6mmorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TennooOMeH U TETIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEMJI000MEHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEOO0XOMMOTO JJI1 HarpeBaHus Teja
Y BBIIESIEMOTO UM IIPU OXJIaXKICHUU

16 JlaGopaTtopHnas paborta "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeabHas TEIoTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX TeJ. Y AebHas bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIIABJICHHS

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEeIbHOW TEIJIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TemioTa bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEJILHOM BJIaKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KIIJI TenmoBoro ABUraTes.
TemnmoBele ABUTaTEIN U 3alllATa
OKpY)Karolen cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o teme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BemecTa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus Ten. J[Ba poga
ANEKTPUYECKHUX 3apsI0B

30

Ypok-ucciaenosanue "OnexkTpusanus
TE€J UHIYKIHUEH U IIPU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoelictBre 3apsKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUYECKOE TTOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOTro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX MOJIEH
Hocurenu snextpuueckux 3apsioB.
33 DOnemenTapHbIi 3apsa. CTpoeHue
aToma
34 [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpAaHEHUS IIEKTPUYECKOIO 3apsjia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOMCTB AJIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €0
36 cymecTBoBaHusl. VIcToOUHUKH bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JleficTBUSI STEKTPUIECKOTO TOKA bubmorexa IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MMPOBOIHUKH 1
U TUDTIEKTPUKH"
39 DIEKTPUYECKUM TOK B METaILIaX, bubnunoreka [JOK
SKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKas Ienb U e€ COCTaBHbIE
4acTu
Cuna Toka. JlabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE.
BouseT™merp. JIaboparopHas paboTa

bubmuoreka [JOK

42 "N3mepenue U peryinpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarnpspKeHus "

43 CormnpoTHuBieHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTH

44 BIEKTPUYECKOTO COMPOTHUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JUTMHBI, TUIOMAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeUEHHUs U MaTepuana"
3aBUCUMOCTD CHJTBI TOKA OT

45 HarnpsbkeHnd. 3akoH Oma 1 ydacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTH CHIIEI

46 TOKa, UYIIEro Yepe3 Pe3UcTop, OT 1 bubmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U MapauieIbHOE
COEJIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaGopaTtopHnas pabora "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa [jIg pa3IndHOrO
UL P https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-Jlenmna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "Onpenenenue
52 a60TpLI 51 I1:40111}]3ocm aneKTquecxoro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETIH U TOTPeOUTEnn
53 AIIEKTPUUYECKOI DHEPTUU B OBIT bubmorexa [IOK
p P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTOAHHBIE MAarHUTEL, X
B3aMOJEHCTBUE
VYpok-uccnenoBanue "N3yuenne bubnuoreka [IOK
55 . "
noJieil MOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOE noJjie. MarHuTHoOeE 10J1e
bu6moreka [IOK
56 3eMIIM U €ro 3HaueHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
57 3apsiKeHHBIE TEJIa U UX Eubmaorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaeicTBus. [locTosTHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas paboTa o Teme
"DHEeKTpUUECKUE 3apsabl.
P P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMozencTBud. [IocTOSHHBIN
anekTpuyeckuii Tox" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

poBepoYHas pabora

59

PesepBHeIit ypok. Pabota ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuniickas
poBepoYHasi pabora

bub6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe nosie
AIEKTPUYECKOTO TOKa MarHuTHoe
IT0JIC KaTyIIKH1 C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 1eKTPOMarHuToB B
texHuke. JlabopaTopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3y4eHUE
paboTHI AMeKTpoABUTATES"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIUH.
IIpaBuno Jlenua

64

DnextporeHepatop. Crocoobl
MOJIyY€HUS JIEKTPUUYECKO SHEPTUH.
DIEKTPOCTAaHIIMU Ha
BO300OHOBIISIEMBIX HICTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJBHOM paboTe
110 TeMe "DINEKTPUUYECKUE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE ABJICHUS"

KonTtponsHas pabota o Teme

66 "DJIEKTPUUECKUE U MArHUTHBIE 1 bubmorexa [IOK
p" https://m.edsoo.ru/ff0ach14

SIBJICHUSA

67 PesepBHblit ypok. Pabota ¢ Tekcramu 1 bubnuorexa [JOK
o teMe "TermioBeie sBieHUS" https://m.edsoo.ru/ff0accse

68 PesepBHbIit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarautHsie ABiIeHUS"

OBIIEE KOJIMYECTBO HACOB I10O
1 68 14.5

[TPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jrj;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ :)Igg)al;zl;:fenbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOTO ABVKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopocTu
JlaGopaTtopHnas pabdorta "OnpeneneHue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBH>KEHHH 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ocKkocTh"

8 CBoOoHOe nagenue Tei. OmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ Hn 4acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiHas u yriaoBas

CKOPOCTHU
10 LeHTpocTpeMHUTEIBHOE YCKOPEHHE
11 IIepseiit 3ak0oH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTByIOIIAs cHIta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroct. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemrenue 3agaq mo teme «Cuia
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpenencHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bubnmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuna BH6J.IHOTeKa LOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). I'anakruxu"
Pemenue 3agau mo reme "Cuna
24 TSDKECTH 1 3aKOH BCEMHUPHOTO bubmorera [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [TepBast kocMu4ecKasi CKOPOCTb. bubmmoreka [{OK
HeBecomocTts u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaibHOW TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpaOTO TENa C bubnmorexa [IOK
N o P https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BpAIICHUSI.
MowmeHnT cunsl. LlenTp Tsxectn
PaBHOBECHE MaTepHaIbHOI TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENa C
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau nmo reme "MoMeHT bubnmuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOH paboTe MO
29 TeMe "MexaHnuecKoe NBUKEHUE Bubmiorexa TOK
N | ’ https://m.edso0.ru/ff0b0408
B3aunmoeiictBue Ten
KonTtponbHas padoTa o teme
30 "MexaHN4ecKoe NBHKEHHE bubmorexa [IOK
N ) ’ https://m.edsoo.ru/ffOb06ec
B3anmoelictBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3aKoH bubnuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYro€ B3aUMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amag mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIIHOCTh httos://m.edsoo.ru/ffob0as4
PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
35
YOPYTOCTH U CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpenencHue
36 paboThI CUJIBI TPEHUS MTPH
PaBHOMEPHOM JBHKEHUH TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas SHEPTUs
Kunernueckas sueprus. Teopema o bubmuorexa [JOK
38 .
KUHETUYECKOW dHEPruun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHHUKe
40 JlaGopaTtopHas paborta «3y4yeHue bubnuoreka [JOK
3aKOHA COXPaHCHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIEOaHUIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEPUOJA KOJIeOaHu
MPYKUHHOTO MasSTHHKA

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MepHOo/1a KoJieOaHuit
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbpHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

50

3Byk. PactipocTpaneHue u 0TpaxeHue
3ByKa

51

Ypoxk-uccnenopanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJIBHOP’I pa60Te 1o

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtponsHas pabota o Teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJIe0aHNsA U BOJIHBI"
DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
56
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH TSI COTOBOM CBsI3H"
VYpok-uccnenoanue "N3yueHne
N bubmuorexa [JOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
TTOMOIIIBI0 MOOMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneeHue
60 YaCTOTHI U JUTUHBI DJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Ipupojia CBETa.
61 CkopocTh cBeTa. BoHoBLEIE CBOKMCTBA bubmorexa [JOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnHeitnoe
62 acIpocTpaHEeHHEe CBeTa. 3aTMEHUS bubmiorexa LOK
Pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpaXKEHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue cBera. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlaboparopHuas padota "Hccrnenoanue
66 3aBUCHUMOCTH yIJia MPETOMIICHHS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpanuue "Bo3yx-cTexsio""
VYpoxk-koupepennus "VcnonpzoBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"
bu6moreka [IOK
68 JIuna3el. OnTHYecKast Crjia JIMH3bI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHU# B TMH3AX httos://m.edsoo.ru/ffobd4da
JIaGopaTtopnas padora "Omnpenenenaue
70 (prKyEHorE pacSTO;{HI/m " oI;[TI/IquKoﬁ bubmorexa IOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHupepennus "ledexTs
3penus. Kak coxpanutsb 3peHue"
Pa3noxxenue 6enoro ceera B CIIEKTP.
74 OnbiTel HhtoToHA. ClioKeHue bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaboparopHuas padota "OnbITHI 110
Pa30oKEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

bu6mmoreka [{OK

75
BOCTPHATHIO IIBET4 HIPEAMETOB HpH X https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwbTper"
VYpok-npaktukym "BosHoBbIE
76 CBOWCTBaA CBETa: TUCTICPCHS,
uHTepdepeHus u nuppaxaus'”
77 Omnbitel Pesepdopna u mianetapHas bubnuorexa [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTJIONEHNE CBETa
79 aromoMm. KBanTel. JInHneituaTeie bubmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUIBI Bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hykimonnas bubnuoreka [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PaanoakTuBHBIE TTpEBpalICHHUS. bubnuoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHBIC MTpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepnon nomypacnana
Ypoxk-koHdepenius "PaqnoakTuBHbIC
P eperiu 8 bubnmuoreka [JOK
86 U3JIy4eHUs B IPUPOJIE, MEIULIUHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U ACTICHUS SACP.
Wcrounuku sHeprun ConHua 1 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
paaOaKTUBHBIX U3JIYYEHUI HA )KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabora no teme
"DeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJHBIL.
KBanToBbIe siBIeHUS"

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHble pabOTHI IO KypCy
"BzaumonaeiictBue ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHBIX U KAUeCTBEHHBIX 3a]1a4 110
teme "Ternnosele npouecchl”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmenue. Pemenne

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 M0
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

97 ACUETHBIX U KaUYEeCTBEHHBIX 3a/a4 I10 1 bubmorexa [JOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoyctaHOBOK"
[ToBTOpenue, oboOIICHNE.
98 JlaGopartopHble pabOTHI 10 KypC 1 1 bubmorexa [JOK
" patop P " pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTAMH I10 TeME "3aKOHBI 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
100 texctamu o teme "Koebanusa u 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekctaMu 110 TeMe "CBeToBEIE 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padota ¢
102 TekcTaMu 110 TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATHUA

1.2

pasiinydaTth ABJICHUSA II0 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, JIECMOHCTPUPYIOIIUX JaAHHOC (i)I/ISI/I‘-IeCKOG SBJICHUC

1.3

pacrno3HaBaTh IMPOSIBIEHWE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpYKaIoIllleM MHpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJIE,
MIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a7auyy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUIN

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (U3MUECKHUe SBJICHMUS,
UCHONB3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaTh (DU3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIMYUH, HUX
0003HaYeHUS U SUHUIIBI (PU3NUECKUX BETUYMH, HAXOAUTh POPMYJIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpauKH  HM3YyYEHHBIX  3aBUCUMOCTEU

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, Q)HBHHGCKI/IG SABJICHHA W IIPOLECCCHI,
HCIIOJIb3Yyd M3YUCHHBIC 3aKOHBI, IIpU STOM [JaBaTb CJIIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
W3YyYEHHBIX CBOMCTBA (PU3MUYECKHUX SBICHUN, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3Yyd 3aKOHBI U




(dhopmMyIibl, CBsi3bIBatOINME (DU3MUECKHE BETUYMHBI: HA OCHOBE aHAIN3a
yCIIOBUSL 3a7auyd  3alUCBhIBATh KPATKOE YCJIOBHE, TOJCTAaBIISTH
¢u3nveckre BeTUYUHBI B POPMYIIBI M IPOBOJUTH PACUEThI, HAXOUTD
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHON (PU3UUIECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIMTh IPU I[OMOIIU
(i)mnqecxnx METOOOB, B OIIMCAaHUM HCCICAOBaHHSA  BBIICIATH
IpoBepsieMoe  TpeArnojiokeHue  (Tumoresy),  pasinyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘-ICHHI:IfI peE3yiibTaT, HAXOJIUTH OIIMOKN B

XOJ€ OIIbITa, A€JIaThb BBIBOJBLI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl MO HAOIIOACHUIO (PU3UYECKUX SBICHUU WIH
(u3UYecCKuX  CBOMCTB  Tel:  (OPMYIHpPOBATH  IMPOBEPSIEMBIE
MPEANOJIOKEHUSI, COOMpPaTh  yCTAHOBKY W3  MPEIJIOKEHHOTO

000py/10BaHus, 3aMUCHIBATh X0 OMbITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATh TPSIMbIE U3MEPEHHsI C HCIOJIb30BAHUEM aHaJOrOBBIX U
uudpoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs MPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEAOBAaHUE 3aBUCHMOCTH  OJHOW  (DPU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJb30BAHUEM TIPSAMBIX HW3MEPECHUMH,
y4acTBOBaTh B IUTAHMPOBAHMMU YUE€OHOTO HCCIICIOBAaHHS, COOMPATH
YCTAaHOBKY U BBITIOJIHATH U3MEPEHHS, CICAYS MPEAI0KECHHOMY IIJIaHy,
(bUKCUpOBaTh PE3YNIBTATHl TOJYYCHHOM 3aBUCUMOCTH (PH3MUYECKUX
BEJIMYMH B BUJIC NIPEITI0KCHHBIX TAOJIUIl M TpaUKOB, IEIaTh BHIBOIBI

I10 pE3yJIbTaTaM HUCCICI0BAHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCJIIMYHH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKLUU: IIPU BBIIIOJIHCHHUN I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJjia TCXHUKU 0€30IMacHOCTH Inpu pa60Te C

71a00paTOpHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTb  IPUHIUIIBL JIeNCTBUSA HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCepUu30BaTb HPHUHIHIIBI JeHCTBUA N3YYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBKO HX OIIMCAaHMA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-IGCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU




1.15

MPUBOJUTh TpUMEphl (HAXOAUTH WHQPOPMAIUIO O MPUMEPAX)
MPAKTUYECKOTO MCHOJIb30BaHUS (PU3MUECKUX 3HAHUH B MOBCEJHEBHOM
KU3HH Ui oOecriedyeHuss OC30TMAacHOCTH TMPU  OOpaleHUuH ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MHpOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM W IYTEM CPAaBHEHMS DPa3jIW4YHBIX HCTOYHUKOB
BBIICNATE MHPOPMAIUIO, KOTOpasl SIBISIETCS HPOTUBOPEUMBON WM

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBITTOJTHEHU U y4eOHBIX 3a1aHUI
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BiaxeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, PeoOpa3oBaHus HHPOPMALUH

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb cOOCTBEHHEIE KpaTKUC IMHUCbMCHHEBIC U YCTHBIC COO6HICHI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIEe MyOJIMYHO J1eNaTh KpaTkue COOOIICHHS O
pe3ynbraTtax MpPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BaTh M3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKY, COTPOBOK/IATh BRICTYILJICHUE MPE3eHTallUei

1.19

IIpHU BBIIIOJIHCHUHA y‘Ie6HI)IX IIPOCKTOB 1 I/ICCJ'Ie,Z[OBaHI/Iﬁ pacupeacisiThb
0053aHHOCTH B rpymnmne B COOTBETCTBHUU C IMOCTABJICHHBIMUA 3aJladyaMUu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHa HCﬁCTBHﬁ, aJICKBAaTHO OLCHHBATh
CcOOCTBEHHBIH BKJIaA B  JCATCIBHOCTHL TI'PYIIIbI, BbICTPAHNBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHC, Y4YUTbIBAs MHCHUC

OKpYKaromux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust

1.1

HCIIOJIb30BAaTh NOHATHA

1.2

pas3iiniaTth ABJICHUSA IO ONHMCAHWUIO HX XaPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/II-IGCKOC SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SIBICHUHA B
OKpYXKAloIlleM MHpe, B TOM 4YHcie (U3NYECKUe SBICHHS B MPHPOJE,
IPU 3TOM IEPEBOAMUTH MPAKTHYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh HW3YyYCHHBIC CBOWCTBA Tel W (DU3MYECKHE SBIICHHUS,
UCTIONB3YSl (U3MYECKHUE BEIWYMHBI, TPU ONHCAHWUU IPABUIHHO
TpakTOBaTb  (PU3WYECKHII  CMBICI  MCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUs U €UHUIIBI (PU3UUECKUX BETMUYMH, HAXOAUTh POPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEJIWYUHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH  TIpapUKd  HM3YYEHHBIX  3aBUCUMOCTEH

(bMBUYECKUX BEIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3UUYECKUE SIBICHHUS U TPOIECCHI,
WCMOJIb3ysl W3YyYECHHBIE 3aKOHBI, MPU H3TOM J1aBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCBHIBAaTh €r0  MaTeMaTHYeCKOoe

BBIpaXKEHUE

1.6

0OBICHATH (PU3NYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHTyalldid TPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUIMHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHMX IIaroB ¢ MoMoImiblo 1 — 2 W3y4eHHBIX CBOMCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHAa HUJIKM 3aKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIC 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3YS 3dKOHbI U
(bOpMy.]'IBI, CBsA3bIBAOIIUC (bHSH‘leCKI/IC BCJIIMYHUHBI. HA OCHOBC aHaJIM3a
YCIOBHA 3aaa49u 3alIMCbIBATh KPATKOC YCIIOBHUE, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHbI H (bOpMyJ'IbI,
HCO6XOI[I/IMI>IG IS eé peliCHus, IIPOBOANTH paC‘IéTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHUC (bHSH‘ICCKOﬁ BCINYNHBI C H3BCCTHBIMU

JaHHBbIMH

1.8

pacCiio3HaBaThb HpO6JIeMBI, KOTOPBIC MOKHO pPCIIUTH IPU IMOMOIIU
(I)I/ISI/ILIGCKI/IX MCTOAOB, UCIIOJIB3Yysd OITMCAHUC UCCIICAOBAHUS, BEIACIATD
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTb NOPAAKa

IMPOBEACHUA UCCIICA0OBAaHNs, ACJIaTh BBIBOIbI

1.9

MPOBOJIUTH OMBITHI TO HAOMIOACHUIO (PU3MUYECKUX SIBICHUHA WIIH
¢u3nyeckux  CBOHCTB  Tel:  (QOpPMYIUpOBaTh  NPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 NpCATIOKCHHOTO




000pyI0BaHUs, OUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSMbIE M3MEPEHUs C HCIOJIb30BAHUEM aHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MYECKUX BETUYMH, CPAaBHUBATH PE3yIbTAThI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OJHOH  (U3MYECKOM
BEJIMYUHBl OT JPYrOMl C MCIHOJIb30BAaHUEM IIPSAMBIX HW3MEPECHHI:
IUIAHUPOBaTh HCCIIEOBaHWE, COOMpaTh YCTAHOBKY M BBIIOJIHATH
U3MEpeHus, Cleays MpeajJoKeHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJE TAaOMUI U I'padUKOB,

ACJIaTh BBIBOABLI 11O PE3yJIbTaTaM HUCCICO0OBaHUA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpeHUs  (U3MYECKUX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH mpu paboTe ¢

1abopaTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepU30BaTh NPHUHLMUIIBI JEHCTBUS U3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HUX OINUCAHUS, HCIOJIb3YS
3HaHMSI O CBOMCTBaxX (U3UYECKUX SIBICHUH U HEOOXOIUMBIE

(bu3YecKue 3aKOHOMEPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMATUYHBIM PpHUCYHKaM, COCTaBJIATh CXCMbI
OJICKTPUYCCKUX ueneﬁ C TIIOCICOOBATCIBbHBIM M IapalJICJIbHbBIM
COCAMHCHUEM 3JICMCHTOB, pasiimmdasn YCJIOBHEIC 0003HaYEHHUST

QJICMCHTOB JJICKTPHYCCKHUX merein

1.16

OPUBOIUTH TpPUMEpPHl (HAXOAUTh HMHPOpPMAIMIO O MpHUMeEpax)
MPAKTHYECKOTO HCIOJIb30BaHUsI (PM3MUECKUX 3HAHUI B MOBCETHEBHOM
KU3HU Juig  oOecriedyeHuss O€30MacHOCTH MpU  OOpallleHuH ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH IOUCK I/IH(l)OpMaI_II/II/I (I)I/BI/I‘IGCKOFO COJACpKaHns B CCTU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCS 3HAHUHA H Hy’TeM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HWCTOYHHKOB BbIICIIATH I/IH(bOpMaI_[I/IIO, KOTOpas

ABJIACTCA HpOTHBOpC‘-IPIBOﬁ WA MOXET OBbITh HCI[OCTOBepHOﬁ

1.18

HCIIOJIb30BAThL IIPU  BBIIIOJIHCHUU y‘-IeGHBIX 3aJlaHH HAay4YHO-




MOMYJSIPHYIO JTUTEPATypy (PHU3UYECKOro COJepKaHUs, CIPABOYHBIE
Marepuanbl, pecypcbl cetu  HHTepHeT;, BiaaeTb NpuEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, Mpeobpa3zoBaHusi WHGOPMALIUU U3 OJIHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHE YCTHBIE COOOIICHMS,
0000mas wHPOPMAIMIO W3 HECKOJIHKUX HCTOYHHUKOB (PHU3NICCKOTO
COJIEp)KaHUsA, B TOM 4YHUCIE NYOJWYHO NPEJICTaBISITh PE3YIbTAThI
MPOEKTHOM MJIM MCCIEI0BATENbCKONW JIEATENbHOCTH, MPU 3TOM
IPAMOTHO HCIIOJIB30BAaTh WM3YYEHHBIM NOHATUHHBIM anmapar Kypca

(u3KKHN, COPOBOK/IATh BRICTYIIJICHUE NPe3eHTalnel

1.20

MPU BBITIOJIHEHUHM YYE€OHBIX MPOEKTOB U MCCIEAOBAHUMN (PU3MUECKHUX
MIPOLIECCOB PACIPENENsATh 0053aHHOCTH B I'PYMIE B COOTBETCTBUH C
MOCTABJIECHHBIMU  3aJa4aMu, CJIEAUTh 3a BBINOJIHEHUWEM IUIaHA
JEWCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JCITEIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKQaTUBHOE€  B3aUMOJEHCTBHE,  MPOSABISIE  TOTOBHOCTh

paspeniath KOH()IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iindaTtb ABJCHHA II0 OIMMCAHUIO HMX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (I)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpYyxKaromieM MHpPE, B TOM YUCIIC (1)I/ISI/I‘IGCKI/IC SIBJICHUA B IIPUPOAC,
IIpu 3TOM MEPCBOAUTHL NMPAKTUYCCKYIO 3a/la4y B yqe6Hy10, BBIICIIATD

CYIIECTBEHHBIE CBOICTBA (MTPU3HAKN) PU3NIECKUX SIBICHUI

1.4

ONHCBIBATL HU3YUCHHBIC CBOMCTBA TE€I H (I)I/IBI/ILIGCKI/IC SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIMYNHBI, IIpU OIMCAHUU TIPAaBUIIBHO
TPAKTOBATH (I)I/ISI/I‘-IGCKI/Iﬁ CMBICJI HCIOJIB3YECMBbIX BCJIMYMH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHNH, HAXOJUTH (I)OpMy.]'IBI,

CBSI3bIBAIOIIME JaHHYIO  (U3MYECKYl0 BEIMYMHY C JAPYTHMH




BEeJIMYMHAMH, CTPOUTH TpadUKd  M3YYEHHBIX  3aBHCUMOCTEH

(hu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UYECKHUE SIBJICHHUS W TIPOIIECCHI,
WCIIOJIb3yd M3YYEHHbIE 3aKOHBbI, IPU OSTOM [JaBaThb CJIOBECHYIO
(GhOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCT€ CHUTyallMid IPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYEeCKHX IIaroB C MOMOIIBIO 2 — 3 HM3y4YCHHBIX CBOICTBA

(u3nuecKkux sBJIEHUHN, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIe 3amadu (OmUparonecss Ha cucTeMy U3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKOHbl U  (OPMYJIbI, CBSI3bIBAIOIINE
¢u3nueckue BeNUYMHBI: HAa OCHOBE aHaJIW3a YCIOBMS 3ajauu
3alMChIBaTh KPaTKO€ YCIOBHUE, BBIABIATH HENOCTAIOMIME  WIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOANUMBIC
JUIA peUIeHUs, MPOBOJUTH Pacu€Thl M OICHUBATh PEATUCTUYHOCTH

MOJIy4E€HHOTO 3HAYeHUSI (PU3NUECKON BETHUUHHBI

1.8

pacrio3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bu3nUecKuX METOJIOB, HCIOJB3Ys OMMCAHUE WCCIIEIO0BAHUS, BBIICIATH
poBepsieMOe  IMPEIOI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NPOBEJICHUS HCCIICAOBAHMS, [eJaTb BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'II-O,I[eHI/II-O (bHSH‘leCKI/IX SIBJICHUU WJIH
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSTEIHLHO CO6I/IpaTL YCTAHOBKY H3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIKMCBIBATh XOJ OIIbITa M €ro

pe3yabTaThl, HGOPMYIUPOBATH BHIBOBI

1.10

IPOBOJUTH IpPH HEOOXOJAUMOCTH CEpUI0 MPSIMBIX H3MEPEHHI,
onpenenss cpelHee 3HAYeHHE H3MepsieMOd BelndMHbI ((poKycHoe
paccTosiHHE coOuparomei JUH3bl), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEpPUTENBHOrO Npudopa)

1.11

HOPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTEH (DM3NYECKUX BEJIUYMH C
HCIIOJIb30BAHNUEM TIPSAMBIX HM3MEPEHUM: INIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBAaTh pe3yiIbTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHJC T8.6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBO/JbI IO PE3YJIbTaTaM UCCIICAOBAaHUA

1.12

MPOBOJUTH  KOCBEHHBbIE  M3MEpPEHHMS  (U3NYECKUX  BEIMYHUH:
IJIaHUPOBATh U3MEPEHUS], cOOMpaTh IKCIEPUMEHTAIIbBHYIO YCTAaHOBKY
Y BBINOJHATE HW3MEPEHHUs, CIEays HPEeAIOKEHHON HHCTPYKLUH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C Y4ETOM 3aJAHHOM MOTPEITHOCTH U3MEPEHU I

1.13

coOmoaTh TpaBuUiIa TEXHUKH 0O€30MacHOCTH Tmpu pabore ¢

71a00pPaTOPHBIM 000PYJOBaHUEM

1.14

pas3nuyaTh OCHOBHBIC MPU3HAKKA H3YYEHHBIX (PU3UYECKUX MOJCITEH:
MarepuaigbHas TOYka, abCOTIOTHO TBEPIOE TEJIO, TOUYCHHBIA HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, TUTAHETapHas MOJIENbh aToMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O A1pa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa MX ONHMCAHUS, HCIOIb3YS
3HaHMSI O CBOMCTBaxX (U3NYECKUX SIBICHUH U HEOoOXOIUMBIE

(bu3mYecKre 3aKOHOMEPHOCTH

1.16

WCIOJIb30BaTh CXEMbl M CXEMaTHYHblE PHCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENIbHBIX pudopoB u
TEXHOJIOTMYECKUX MPOLECCOB MPHU PEUICHHH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI JJIsl TOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie U coobuparorieit 1mH3e

1.17

OPUBOJIUTH TMpPUMEpPHl (HAXOAUTh HMHPOpPMAIMIO O [pHUMepax)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
KU3HU Juig  oOecredyeHus O€30MacHOCTH MpU  OOpallleHuH ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYC€CKOI'0 IIOBCJACHH B OprH(a}omeﬁ cpeac

1.18

OCYILIECTBISTH MOUCK HH(POPMAIUHU (PU3HUUECKOTO COACPKAHUS B CETU
Wurtepner, camocrosiTenbHO  (GOPMYIUpPYsT TOUCKOBBIA  3ampoc,
HaXOJUTh MYTH  OMNpEAENEHUs  JOCTOBEPHOCTH  TOJYyYEHHOMU
uH(GOpPMAIMK Ha OCHOBE HMMEIOMIMXCS 3HAHUW W JOTMOJHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
NOMYJISIPHYIO JIUTEPaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbBIE
MaTepuaibl, pecypchl ceTh VIHTepHeT; BiaxeTh NpUEMaAMHU

KOHCIICKTUPOBAHUA TCKCTA, HpCO6p8.30BaHI/ISI I/IH(l)OpMaI_II/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHBIC ITMCHMEHHBIC M YCTHBIE COOOINCHUS Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HMCTOYHUKOB (PHU3NIESCKOTO
COJICpKaHUs, IMyOJUYHO TPEICTABIATH PE3YIbTAThl MPOCKTHOW WIIN
UCCIICJIOBATENILCKOM  JCSATENbHOCTH, TPH  3TOM  TI'PaMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUMHBINA anmnapaTr u3y4aeMoro paszieina
(UMK W CONMPOBOXKJATh BBICTYIUICHHE INPE3CHTANUCH ¢ y4ETOM

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIEAOBAHHUIN (PU3MUECKHUX
MIPOLIECCOB PACIIPENENATh 0053aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUWEM IUIaHA
JEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOABL
®u3nyecKkue ABICHHS: MEXAaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BeMMUUHBL  V3MepeHne  QU3NUECKHUX
BenmuuuH.  ®Dusuyeckue  npubopsl.  [lorpemHocTts

n3MepeHnil. MexyHapoHas CUCTEMA €TUHUIL

1.3

EcTecTBeHHOHAyYHBIN METOJ] TO3HAHUWS: HAOJIOJCHUE,
MMOCTAHOBKAa HAYyYHOr'O BOIPOCA, BBIABUKEHHE THIOTE3,
SKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTudeckue pabOTHI:

#H##Par###l3mMepenne pacCTOSHHM.
###Par###l3mepenne 00bEMa KHAKOCTH M TBEPIOTO
Tela.

###Par###OnpeneneHue pa3sMepoB MaJbIX TeJl.
###Par#t#l13smepenue  Temmnepatypsl IpU  [TOMOIIU

KUAKOCTHOTI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###CTtpoeHne BellecTBa: aTOMbI U MOJICKYJIbI, UX
pasMepbl.  ONBITBI,  JOKa3bIBAIOIIWE  TUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ pokeane  dacturr  BemectBa.  CBS3b
CKOPOCTH  JBWXKE€HHUS  4YacTHI[ C  TEMIEpPaTypou.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMopelicTBue 4acTHIl BEIIECTRA: MMPUTSKCHUEC U

OTTAJIKUBAHHC




H#H#Par### ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEII.

24 B3anMocBa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX MU MX aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H##Par###0nenka quaMerpa aToMa METOJIOM PSIoB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 #HHHPar#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

paciupeHus ra3os.
HHHPar#H#0ONbITEL 10 OOHAPYXKEHUIO JEHCTBUS  CHIT

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpaBHOMEPHOE JBWKEHUE
###Par###CropocTb. Cpennsis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBIKEHWHU. Pacuér mytm u BpemeHU
JBUKCHUS
SlBnenne uHepuuu. 3aKOH WHEpUMH. B3aummonencTBue
3.3 TeN KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBUXKEHHS Tel.
Macca kak Mepa HHEPTHOCTH Tela
34 ###Par#t# lnotnocTs BemiectBa. CBs3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYI B eIMHUIE 00bEMa BEleCTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS Tell
36 Cuna ymnpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
3.7 ##HPar#t#Bnenne Tarorenus u cuia Tsokectn. Cuna
. TSKECTU Ha Apyrux miaHetax. Bec tena. HeBecomocth
38 Cuna tpenus. TpeHHE CKOJbXKEHUS U TPEHHE MOKOSI.
' Tpenue B npupoae U TEXHUKE
3.9 HH#Par###CrioxxeHue CuJ, HANpaBICHHBIX 10 OJHOM
' npsiMOH. PaBHOAEHCTBYIOIIAsS CUII
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTHM PABHOMEPHOIO  JABMKEHUS
(apyka B JKUJOKOCTH, MOJEJIH  DIEKTPUYECKOIO
aBToMOOWIs u Tak gjanee). OrmnpeneneHue cpenHei
CKOpOCTH CKOJBXKEHHs Opycka WIM IIapuka [0
HAKJIOHHOM  IIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JEMOHCTPUPYIOLINE
3aBUCUMOCTb PacTsDKEHUS (IepopMali) NpPY>KUHbBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JE€MOHCTPHUpYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tena U

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUupoac: NpUMEPbI IBHKCHHUSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICVCTBUE CWJTBI TPEHUS B TIPUPO/JIC I TEXHUKE
3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, HOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEM 1 TA30B
41 Hasnenune TBEpAoro tenma. CrocoObl YMEHBIICHHS H
' YBEJIUYEHUS AaBIICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS T'a3a OT 00bEMa,
' TEeMIIepaTypbl
13 [lepenaua naBneHus: TBEPABIMU TEJIaMU, KUAKOCTAMU U
' razamu. 3akoH [lackans. [TneBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJCHHUSI JKUJKOCTH OT TIyOMHBI.
4.4 ['mppocraTudeckuii mapagokc. CooOmiaronuecs coCcypl.
['unpaBnuyeckue MeXaHU3MbI
Atmocdepa 3emnn u atMmocdepHoe Aasienue. [Ipuaunsl
45 CYIIECTBOBaHMs BO3AYMIHOM 000j04yku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBIICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 N3mepenue armocdeproro nasnenus. [Ipubopsr ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XKUIKOCTM M Tra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankuBawmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnaBanue




4.9

[IpakTudeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
00béMa TOTrpyKEHHOH B JKMIKOCTh YacTH TeJa.
Omnpenenenre BhITAIKUBAIOLIEH CUJIbI, JEHCTBYIONIEH Ha
TEN0, NOrpyk€éHHoe B  JKHIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHWJIbI, JAECHCTBYIOLLIEH
Ha TEJIO B JKUAKOCTHU, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTh  BBITAIKUBAOIIEH
CUJIBI, JIEUCTBYIOLIEH Ha TENO B JKUJIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKHMJIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa Wi
KOHCTPYHPOBAaHHE  JIOAKM M  OIpeaeseHune  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  SBJICHUS B TPUPOJE: BIIASTHUE
aTMOC(hepHOTO JaBJICHUS Ha )KMBOW OpraHU3M, IJIaBaHUE

pBIO

411

TexHudeckre yCTPOMCTBA: COOOMIAIOIMHUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA Tpecce,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanuveckast pabora
5.2 MexaHn4deckass MOIIHOCTD
£ 3 [IpocThie MeXaHM3MBI: pbIUar, OJIOK, HaKJIOHHAas
' MJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara
5.4 [IpumeHeHue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onoroe  mpaBwio»  MexXaHuku.  KoadduiueHt
55 IIOJIE3HOT'O JIEeNCTBUSA MeXaHU3MOB. ITpocTteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loreHumanpHas SHEpTUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tonnass mexaHudveckas SHEprusi. 3aKOH W3MEHEHUS H
' COXPaHEHHUS MEXaHMUYECKOH SHEePTUU
59 [IpakTudeckue pabOTHI:




#H#Par###Onpenenenue pabOThl CUJIBI TPEHUs TIPU
PaBHOMEpPHOM JIBMOKCHMM Te€la II0 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenune KII/| HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

dusnyeckre SIBICHHUSI B npupoac: pbHaru B TECIC

5.10
YeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 1€MEHTHI COIEPKAHUS
pasjiena 3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsI BemecTBa. Macca U  pa3Mmepsl
' MosieKysl.  OmbITBl, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOTo
6.2 cocTosiHMI BemiecTBa. Kpucrammudyeckue u amopdHbIe
Tena
OObscHEeHnE CBOICTB ra3oB, JKHAKOCTEH U TBEPABIX TeI
0 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
TEeopuun
6.4 CMauuBaHue U KanUIsIPHbIC SIBJICHUS
6.5 TemnoBoe pacmmpenue u cxxarue
6.6 Temneparypa. CBs3b TemmepaTyppl CO CKOPOCTBIO
. TEIUIOBOTO JABM)KEHHUS YaCTHII
67 Buytpennss sneprust. CniocoObl H3MEHEHHsI BHYTPEHHEH
. SHEpIuH: TeIionepeaya U CoBepiieHne padoTbl
6.8 Buner tennonepenayu: TEIIONMPOBOIHOCTh, KOHBEKITHS,




U3Iy4eHUE

KomnnuectBo  TEMJIOTHI. VaenpHasgs  TEILIOEMKOCTH

6.9
BELIECTBA
TeriooOMeH M TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETUIOBOTO OanaHca
511 [1naBnenue u oTBEpAEBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEnaoTa MIaBJICHUS
[TapooOpazoBannie u  koHAeHcarusi.  Vcmapenwue.
6.12 Kunenue. VYaenbHas  Temiota mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 Bnaxxnocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurareneid  KIIJ
6.15 TEIUIOBOTO ABUrareisl. TeIUIoBbIE IBUTATEIW W 3alllyTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAILCHUs] YHEPTHUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
#HHHPar###0nbITel 10 OOHApPYXKEHUIO JCHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHHPar###0nbITel  TI0  BBIPAIIUBAHUIO  KPUCTALIOB
MOBApEHHOM COJM UJIH caxapa.
#HHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
517 pacuIvpeHus ra30B, JKUIKOCTEH U TBEPABIX TEIL.

###Par#H#OnpeneneHue naBieHHUs] BO3[yXa B OallJIOHE
HITpUIIa.

HHHPar#H#ONbITEl, J1EMOHCTPUPYIOIINE 3aBHCHUMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUsS WU
OXJIAXKICHHUS.

#H#Par###1IpoBepka rUMoOTE3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOJI0MKA KHUAKOCTH B TepMOMCTquCCKOﬁ




TpyOKe OT TeMIepaTyphl.

#H#Par###Habmonenue HU3MEHEHUS BHYTpPEHHEU
DHEPTUH Tella B Pe3yjbTare TeIUionepeaadyd U padOThI
BHCITHUX CHUIL

###HPar#t#llccnenoBanre SIBICHUS TEILNIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H#Par####OnpeneneHue KOJIMYECTBA TETJIOTHI,
MOJYYEHHOTO BOJOW TMpPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM ITHITTHIPOM.

#H##Par###OnpeneneHme yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mmporecca HCIapeHus..
#HHHPar#H#OnpeneneHue  OTHOCUTENBHOM  BIAXXHOCTHU
BO3JIyXa.

#H##Par###OnpeneneHne yneabHONW TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ousnyeckue SBICHHUS B MPHUPOJAE: IOBEPXHOCTHOE
HaTSDKEHME W KaNWJULSIpHbIE SIBJIEHUST B IPUPOJIE,
KpUCTaJUIBI B TipHupoje, uzinydenue ConHila, 3aMep3aHue
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUe POCHI, TYMaHa,

HNHECs, CHEra.

6.19

Texuuyeckne  ycTpoiicTBa:  KamWUIAPbL, MPUMEPHI
UCIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIA TEPMOMETP,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHUCTEMa OTOIICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpusanus Teil. J[Ba poaa dJIEKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTB CHJIbI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3apsI0B M PACCTOSHUS MEX/Ty TeJIaMu)

73 Onexrpuueckoe noJsie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

I1OJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUCCKUX nojeu




(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuil 3apsaa. Crpoenue atoma. [IpoBoaHukH 1
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
- DOneKTpuueckuii  TOK.  YCIOBHUS  CYyLIECTBOBaHHS
' ANEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSHHOTO TOKA
HerictBus 3IIEKTPUUECKOTO TOKa (TermoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
- Onektpuyeckas uenb. Cuia Toka. DJIEKTPUYECKOE
' HanpsbKeHHe
29 ComnpoTuBieHnue MIPOBO/IHUKA. VY nensHOE
' COMPOTHBIICHUE BEIIECTBa
7.10 3akon OMa 1 ygacTka 1enu
[TocnenoBarenbHOoe W MapajjieNIbHOE  COEIMHEHUE
7.11
IPOBOJAHHUKOB
PaGota u MOIIHOCTH DIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUUecKrue Ienu U MOTPEOUTENTH 3JICKTPUUECKOM
' sHepruu B O0bITy. KopoTkoe 3ambikaHue
[Toctosinuble MarHuThl. B3aumoneiicTBue MOCTOSHHBIX
7.14
MarHuToOB
MaruutHoe mojie. MarHuTHOe 1ojie 3eMiId U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emie
2 16 OmneiT Opcrena. MarHuTHOE NOJIE ANEKTPUYECKOTO TOKA.
. [IpumeHeHne 2NEKTPOMarHuTOB B TEXHUKE
JleificTBE MarHUTHOTO MOJS HA IPOBOAHHUK C TOKOM.
217 ONEeKTpoABUTATENb MOCTOSHHOTO TOKa. Mcrnosb3oBaHue
. JIEKTPOABUIaTENEN B TEXHUYECKMX YCTPOWCTBAaX M Ha
TpaHCIIOPTE
7.18 Oneiter  @apanes.  SIBieHHe  2JIEKTPOMAarHUTHOMN




uHaykiuu. IIpasuio Jlenna

DIIEKTPOTreHEPATOP. CnocoObl MOJTy4EeHUS
7.19 ANEKTPUUYECKOMN SHEPIUU. DNEeKTpOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTnueckue pabOThI:

OneITH TI0 HAOTIOACHUIO JICKTPHU3AINHN TEJ WHIYKIIHCH

Y TIPHU COTPUKOCHOBEHUMU.

HccnenoBanvne nAEUCTBHS DSIEKTPUYECKOTO TMOJNS Ha

MIPOBOJIHHUKY M TUDIICKTPUKH.

COopka © TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIETH

ITOCTOSIHHOTO TOKA.

N3mepenne u peryimpoBaHue CHJIBI TOKA.

N3mepenne u peryimpoBaHUe HAMIPSHKCHHSL.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MTYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA W HATIPSHKCHHUS

Ha PE3UCTOPE.

OmnBITHI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TIIOIAIN TIOTIEPEYHOTO CEYCHHS U MaTepHara.

IIpoBepka mpaBuiIa CIOXKEHUS HANpsDKEHUM  INIpU
IIOCJICZIOBATEIIBPHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia Uil CHIIBI TOKa IIPU NapajuleIbHOM
COeqUHEHUU  pe3uctopoB.  Ompenenenue  pabOThI
IEKTPUYECKOTO TOKA, MIYLIEr0 4Yepe3 PEe3HUCTOop.
OnpeneneHne  MOLIHOCTH — JIEKTPUYECKOIO  TOKA,
BbIIEISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO 4YE€pe3 JaMIIOYKy, OT HalpsKCHUS
Ha Hell. Onpenenenue KIIJ[ Harpesarens. Mccnenosanue
MarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MAarHUTOB.
N3yueHne MarHuTHOIO MOJIS IOCTOSTHHBIX MAarHUTOB IIPU
ux oOwvenuHeHMM M pasgeneHud. MccnenoBaHue
JEUCTBHUS JJIEKTPUYECKOI0 TOKA Ha MArHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTD CHJIBI




B3aMMOJICVCTBUS KATYIIKH C TOKOM U MarHUTa OT CHUJIbI
TOKa M HamNpaBJ€HUs TOKAa B Karywike. 3yuyeHue

I[ef/'ICTBI/ISI MAarovuTHOrO I0Jis1 Ha MPOBOJHUK C TOKOM.

KoncrpynpoBanue u N3y4YeHue paboThI
3JIEKTPOABUTATEIS. N3smepenne KITA
JJIEKTPOIBUTATEIBLHOMN YCTaHOBKHU. OnbIThI o

HCCICA0OBAaHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

HHAYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SABJICHUA B aTMocq)epe, QJICKTPHUYCCTBO KHUBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMJTH, Aperd IMOFOCOB,
POJIb MarHUTHOI'O IOJIA JJIA )KMU3HU Ha 3CMJ'I6, MOJIAPHOC

CHSIHUEC

1.22

TexHuyecknue yCTpOWCTBA: AJIEKTPOCKOMN, aMIEPMETD,
BOJIbTMETP, PEOCTaT, CUETUUK DIEKTPUUYECKON 3HEpruw,
ANIEKTPOOCBETUTEIbHBIE ~ TPUOOPHI,  HarpeBareiIbHbIC
AIEKTPOTPUOOPHI (ipuMepsr), ANMEKTPUUECKHE
PEIOXPAHUTENHN, JJIEKTPOMArHuT, 3JIEKTPOJIBUTATEIh

IMOCTOAHHOTO TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KITIACC
Kon
Kox snemenra [IpoBepsieMble 311€MEHTHI COAEPKAHUS
paszzaena
MEXAHUWYECKMUE ABJIEHUA
MexaHnueckoe JBHKEHHE. MarepuaibHas TOYKA.
- Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTD MEXaHUYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBHYKEHUE
#HH#Par###HepaBHOMEepHOE PSIMOJIMHEHHOE JBIKEHUE.
8.4 CpenHAss W  MIHOBEHHas CKOpPOCTb Tejla IIpH

HCPAaBHOMCPHOM ABUKCHUUN




VYckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE

8.5
JIBUKCHHEC
8.6 ##HPar###Cro6oaH0e nagenue. OnbiTel ["ammes
#H##Par###PaBHoMepHOE JBWKEHHUE TIO OKPY>KHOCTH.
8.7 [lepuon m wactota oOpamienus. JIuneitHas u yrioBas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHUE
8.8 [Iepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HetoToHa
8.11 HH#APar###] [pyuHIMIT CYTIEPIIO3UITUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHPar###Cuna TpeHHs:: cuila TpPEHUS CKOJBbKEHUS,
813 CHWJIa TPCHHSI TTOKOS, IPYTHE BHUJIBI TPCHHSI
#i##Par###Cuna  TSDKECTH M 3aKOH  BCEMHUPHOTO
8.14 TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaCHUS
8.15 JBwxenue  mmaner  Bokpyr  Cosnma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomocTs U meperpy3ku
PaBHOBecne MarepuanbHOM TOYKU. AOCOTIOTHO TBEPIOE
8.16 oo
8.17 ###Par###PaBHoBecue TBEPIOTO Teja C 3aKpeIIEHHON
' OCbI0 BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTu
8.18 Nmmynbce Tena. 3menenue ummyinbca. UMITynbc CHITBI
8.19 3aK0H COXpaHEHUsS UMITYJIbCA
8.20 H#HHHPar###PeakTUBHOE IBIKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.2 PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
. SHEPTUU U paboThI
[loTennmanpHass dSHeprus Tena, MOJHATOTO  HaJ
8.23 MOBEPXHOCTHIO 3eMJU
8.24 [ToTeHumanpHas 3HEPIrUs CKATON NPYKUHBI
#H#Par###Kunernueckass  sHeprus.  Teopema o
825 KUHETUYECKOM SHEPTUHI
8.26 ##HPar#t#3axon coxpaHeHUs] MEXaHUYECKOW YHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHrue CpeHE CKOPOCTH CKOJBKCHHS OpycKa
WIM JIBUKEHUS IIapuKa [0 HAKIOHHOM IJIOCKOCTH.
Omnpenenenrue yCKOpeHUs Teaa MpPU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHON CKOPOCTH.
[IpoBepka TrHUMOTE3bl: €CIU TPU PABHOYCKOPEHHOM
JIBUKEHUM Oe3 HavyaJlbHOM CKOpPOCTH IMYTH OTHOCATCS
KaK psAJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpMalbHOTO JaBieHus. OmnpezneneHue
kodpduimenta TpeHus ckoabxkeHus. OmnpenencHue
#EcTKkocTH mpyxkuHbl. OmnpeneneHue pabOTHl CHIIbI
TPEHUsT TIPU PABHOMEPHOM JIBIDKCHHHM Tela TI0
TOPU3OHTAIBHON MoBepxHOCTH. OmnpeneracHue padboThI
CWJIBI  YOPYrOCTH  TNpuU  TOabEMe  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOABM)KHOTO M IOJBHKHOTO

OJIOKOB

8.28

dusznyeckue ABJICHUS B IIpupoac: MpUIrNBbI U OTIHBEI,
JABHKCHUEC IIJIAHECT ComHeuHoi CHUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPpraHNu3MOB

8.29

Texandeckue YCTpOﬁCTBaZ CIIMAOMETP, JaT4YnKH1

ITOJIOKCHHS, pACCTOSAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarensHoe JABHMOKCHUC. OcCHOBHBIE XApPaKTCPHUCTUKHU

- KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY/1a
9.2 MareMatuueckuit u IIPYKUHHBIN MasITHUKHU.
' [IpeBpaiienue sHEprux Mpu KoJ1eOaTeIbHOM IBHKEHUH
9.3 3aryxaromue KoyiebaHus. BpIHyXJeHHbIe KoseOaHMs.
' Pe3onanc
Mexannueckue BoHbl. CBOIICTBA MEXaHUYECKHUX BOJIH.
9.4 IIpogoneHble M TONEpeYHbIe BOJHBL. JlJIMHA BOJIHBI U

CKOPOCTb €€ pacrpocTpaHeHus. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telie, CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['pomMKkoOCTh 1 BbICcOTa 3BYKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u yapTpasByk
[IpakTnueckue pabOThI:
OnpeneneHne 4YacTOTBl WM TepuoAa  KOJICOaHHA
MaTEeMaTHYECKOTO MasiTHUKA.
OnpeneneHne 4YacTOTBl WM TepuoAa  KOJICOaHHA
NPYKHHHOTO MasiTHUKA
9.7 HccnemoBanne 3aBUCHMOCTH — TiepHOAa  KojeOaHWI
' MOJIBEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HHUTH.
HccnemoBanue 3aBUCHMOCTH  TiepHoAa  KoJjeOaHWI
MPYKUHHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTH neproaa KoJIeOaHui rpy3a,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
MpYyXUHBL. VI3MepeHne yCKopeHus CBOOOIHOTO TaJICHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPHUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckne yCTpOMCTBA: HXOJOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHOG I10JIC. :‘)JICKTpOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa NIEKTPOMArHUTHBIX BOJH

10.2 [Ixaya 371€KTpOMarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas mpupoga cera. CKOpPOCTh CBETA.

' BousiHOBBIE CBOIiCTBa CBETa

[MpakTrueckue paboTHI:

10.4 N3ydyeHne CBOMCTB  DJIEKTPOMArHUTHBIX BOJH €
HOMOIIIbI0 MOOWIIBHOTO TenedoHa
dusnueckue SBIEHUS B HOpupoje: OHOJIOrMYecKoe

10.5 JeicTBHE BHJIUMOTO, yABTPapHOIETOBOTO "
PEHTTEHOBCKOTO U3JTy4eHUI

10.6 Texuuueckue yCTpoiCTBa: HCIOJIb30BaHUE

OJICKTPOMArHUTHBIX BOJIH JJI COTOBOH CBS3HU




11

CBETOBbBIE ABJIEHUA

111 JIyueBas monens cBera. MicTouHMKM CBETa
11.2 [IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA
Otpaxenue cBerta. [lmockoe 3epkano. 3akOH OTPAKEHUS
11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH TPEIOMIICHHS CBETa.
' [TommHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xox nyden B JIMH3E
116 OnTnueckas cucrema Qortoamnmnapara, MUKpOCKoma U
' TEJIECKOTIa
117 I'maz xak onTtudeckas cucrema. biM3opykocTs u
' JAITbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiThl HptoTOHA.
' Clio)xeHue CeKTpalIbHBIX IBETOB. [lucnepcus ceera
[IpakTnueckue pabOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTpPaXXEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yuenue  XapakTEPUCTHK  U300pakeHUS
npeaMeTa B TUIOCKOM 3epKalie.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
IPEeOMIICHUSI CBETOBOTO Jiydya OT yIjla MaJeHus Ha
119 IPaHHULIE «BO3YX — CTEKIION.
' ###Par### lonyuenne HW300paXeHU C  MTOMOIIBIO
coOuparole JUH3BL
###Par#Ht#Onpenenenne (GOKYCHOTO pacCTOSHUS U
OTNTUYECKOM CUITBI COOUPAIOIIEH JTH3BI.
#HHHPar#H#0OnbITel IO  pa3ioxkeHuio Oeloro ceera B
CIIEKTP.
HH#HPar###OMNBITEl 10 BOCIPHUATHIO IIBETA IMPEAMETOB
pU UX HAOIIOICHUHN Yepe3 IBETOBbIE (PUITBTPHI
dusnueckue sBIeHUA B mpupoze: 3atMeHus CoiHua u
11.10 JlyHbl, 11BE€Ta TeJ, ONTUYECKUE SIBIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue yCTpoOiicTBa: OYKH, HEPUCKOTI,




(doToamnmapar, ONTUYECKUE CBETOBOIBI

12

KBAHTOBBGIE SABJIEHU A
191 OmnbiTel Pesepdopna u mimaHeTapHas MOJEIb aToMa.
' Monens aroma bopa
129 Hcnyckanue u morsouieHue cBera aroMoM. KBaHTBI.
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
194 Ctpoenune artomHoro sjapa. HykioHHas  MOJENb
' aTOMHOTO sapa. M30Tomb!
195 PagnoaxtuBHble npeBpamienus. llepuon mnomypacnana
' ATOMHBIX SJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiI0BOTO U
' MaccoOBOTO YHUCEN
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunTtesa u nenenus saep. Vctounuku snepruu
' CoumnHiia 1 3831
129 Snepnas sHepretuka. JledcTBME  paguOaKTUBHBIX
' U3ITyYEHHUH Ha )KUBbIE OPTraHU3MBI
[IpakTrueckue pabOTHI:
Habmionenne CrjomHbIX M JHMHEHYATBIX CIEKTPOB
12.10 U3ITy4YEHUS.
HccrnenoBanue TpPeKOB: M3MEPEHHE SHEPTrUU YaCTHIIBI
0 TOPMO3HOMY ITyTH (110 poToTrpadusim).
N3mepenue paguoakTuBHOro (poHa
Ousnyeckue SBICHUS B MPUPOAC: ECTECTBEHHBIN
paZvOaKTUBHBII ¢ox, KOCMUYECKHE Ty4H,
12.11 paZMOaKTUBHOE W3JIy4YE€HHUE MPHUPOAHBIX MHHEPAIIOB,
JeicTBUE PAMOAKTUBHBIX H3JIy4EeHMH Ha OpraHu3M
YeJI0BEKa
1212 Texuuueckue yCTpOICTBa: CIIEKTPOCKOTI,

I/IHJII/IBI/IILyaJ'ILHHﬁ JO3UMCETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponum  GU3MKKM B  HAYYHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTh 0a30BBIX MPEJCTABICHUNA O 3aKOHOMEPHOU CBSI3H
U TI03HAaBAEMOCTH SIBJICHMM NPUPOJIbI, O pPOJM DKCIEpUMEHTa B
¢uzuke, o cucreMooOpasyroueil ponau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HayK, TEXHUKM U TEXHOJOTui, 00 »HBOJIOLUU
(bM3UYECKUX 3HAHUK M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-
(u3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO

Mupa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKECHUHU Kak
crioco0e CyIIecTBOBaHUS MaTepruu, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOCHHUSI BEHIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHUYECKHX, TEIUIOBBIX, O3JCKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHUE pa3jinyaTh SBICHH [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JJaHHOE (PU3UIECKOE SBJICHUE;
YMEHHUE paclO3HaBaTh MPOSBICHNUE U3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUI
B OKpYXKAlOIIeM MHpEe, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBamu MMOHATHHHOTO alaapara u CHMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I MU HUCIIOJBb30BaHHUC HMX IJIs1 PCHICHMA y‘{e6HHX 3ajJa4d,
YMCHHEC XapaKTCpHU30BaThb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe " OMIIMPUYCCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA TEIl U (1)H3I/II-ICCKI/IC SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOIO IIO3HAaHUS C YYETOM
coOmrofeHns MpaBmil OE30TMacHOTO Tpyaa: HabmoaeHHe (PU3MUECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILEHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO WHCTPYKIIUH, OMUCHIBATH XOJI
OTIBITA U 3aIHCHIBATDH €0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUN (PH3NUECKUX BEITHYUH:
yMEHHE IUJJAHUPOBATh HW3MEPEHHs, CaMOCTOSATENIbHO CcOoOMpaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY 110 HMHCTPYKIMH, BBIYUCISATH
3HaYCHHWE BEJIWYMHBI M aHAIM3UPOBAThH TOJYYCHHBIE PE3yJabTAaThl C
Y4€TOM 3aJaHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHU;
MPOBEACHNE  HECIIOKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIEIOBaHUM;
CaMOCTOSITEIEHO  COOMpaTh AKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIEOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABIATH
MOJTydeHHBIE 3aBUCHMOCTH (PM3UYECKUX BEIUYMH B BHUJAE TAOIHIl U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIATh BBIBOJIBI 11O PE3yIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (DUM3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TENO, MOJEIH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX Tell, TUTAHETapHas MOJENb aToMa,
HYKJIOHHAasi MOJIEJIb aTOMHOTO $/ipa) U YMEHHE NPUMEHSTh UX JUIs

00BbICHEHUS (PU3UUECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TE€l, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBISATh MPUUMHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl HA U3y4EHHbIE CBOMCTBA (PU3NUYECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacu€THbele 3amauu (Ha 0a3e 2 — 3 ypaBHEHHH),
UCIOJIB3YS 3aKOHBI W (OPMYJIbI, CBsI3bIBAIONIME  (pU3HUECKHEC
BCJIMYMHBI, B YACTHOCTH, 3alMChIBAaTh KpPATKOE YCJIOBHE 3aJauH,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYJIBI,
HEOOXO0IUMBIe ISl €€ peIlIeHUs], UCII0JIb30BaTh CIIPABOYHBIC JTAaHHBIC,
IPOBOJAMUTH PACUETHl M OIEHUBATh PEATUCTUYHOCTH TMOITYYEHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYNHEI, nonyquHoﬁ IIpU pCUHICHUU 3ala4n

YMmenue XapaKTepru30oBaTb  MPUHIUIIBI JEUCTBUS  TEXHUUECKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpH60pOB, U TPOMBIIIIICHHBIX
TCXHOJIOTHYCCKUX MPOLECCCOB IO UX OIMMMUCAHUIO, UCIIOJIB3YS 3HAHHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe UCHOJb30BaTh 3HAHUS O (U3MYECKHX SBICHUSX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH NP
oOpamernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPONCTBAMH, COXPAHEHHUS 3/I0pPOBBS W  COONIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKaIOIIeH cpeae; IOHHMMaHUe
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTIKCHUH (PU3MKH M TEXHOJOTHM

AJI palfuOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHMOPMALIUU
(U3MYECKOTO COJEpP)KaHUA C HCIOJIb30BAaHUEM HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBAThH JIO0CTOBEPHOCTH
MOJy4eHHON WH(OpMAlMM Ha OCHOBE WMEIONMUXCS 3HAHUN U
JOTIONTHUTENBHBIX ~ MCTOYHHMKOB, YMEHHME  HCIOJIb30BaTh  IpU
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nueckoro cojepaHus, CIPaBOYHbIE MaTepHalbl, PECypChl CETU
Wurtepner; BnageHue 0a30BBIMM  HaBBIKAMHU  IIPeOOpa30BaHUSA
nHpOpMalUM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHbIE COOOILEHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBuxkeHue. MarepuanbHas Touka. Cuctema  OoTcuéra.
' OTHOCHUTENBHOCTD ABUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTs. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE HpsIMOIMHENHOE ABMKEHHE. 3aBUCUMOCTb KOOPAMHATHI Tela OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCUMOCTH OT BPEMEHU [JIsI MPOEKIHUU CKOPOCTH, TPOEKIMH
MepeMEeNIeHus, MyTH, KOOPAMHATBI NP PABHOMEPHOM MPSIMOJMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPAMHATHl TeJla OT BPEMEHHM B CIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
7
S =vg # i+ ay = ;
2
@opMynbl Uil MPOEKUUH IMEPEMEUIEHUs, MPOEKUUH CKOPOCTH U IMPOEKIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIIUU
CKOPOCTH, IIPOEKIUU IEPEMELIECHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobosnHoe maaeHue. PopMynbl, OMUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tela I10
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpEMEHHU JUIl MPOEKUUH YCKOPEHHS,




MPOEKIUH CKOPOCTH W KOOPAMHATHI MpHU CBOOOJHOM TAaJEHUHM Teja TI0

BEPTUKAIN

CKopoCcTh pPaBHOMEPHOIO JIBMJKEHHUs Teja I0 OKpyxHocTh. Hampasnenue
CKOpOCTH.

@opmysia g BBIYUCICHUS CKOPOCTH YEPE3 pPaJnyC OKPYKHOCTH U MEPHUO]

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue 1€HTPOCTPEMHUTENBHOTO

1.6 yckopenusi. @opmyrna s BEIYUCIECHUS YCKOPEHUSI:
2
a. — v
=R
®dopmyra, CBSI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHus:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Il BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH HA
TEJ0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _Fl—}z
112 Tpenue nokosi U TpeHUe CKONbKEeHUs. DopMyna 11l BBIUUCIECHUS MOYJISI CUITbI

TPCHUSA CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heynpyrue aedopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

My -4
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
®opmyna JUIsl BBIYUCIEHUS CUJIbI TSHDKECTH BOIM3H MoBepxHOCTH 3emin: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEJIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeHneHue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS UMITYJIbCA JIJIS 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOEC JABHIXCHHC

1.17

Mexannyeckas pabora. @opmyra sl BEIYUCICHUS paOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPI'UA. CDOpMyna JJI1 BBIYUCIICHU A

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAIbHOM




OHCPI'UM TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E ?

1.19 3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. dopmyna Juist 3aKoHa COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE cUJl TpeHus: E = const.
[IpeBparenne MeXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Momenrt cuiter: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTO TeNa.
dopmyrna JUisl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tena:
_F
pP= G

191 JaBnenue raza. AtMocdepHoe JaBiacHUE.

. lMunpocraTtuyeckoe AaBlieHUE BHYTPH >KUIKOCTH.
dopmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @dopmyna s onpeneneHHs BBITAIKUBAIOUIEH CHUIIBI,
JNEHUCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [lnaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexanuueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHIA.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMarnueckuii M IPYKMHHBIM MasTHUKU. lIpeBpamienue sHepruum npu

KOJIE0ATEIIFHOM JIBIDKCHUAHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PACHpPOCTPAaHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HWE 3BYKOBOW BOJIHBI Ha T'paHULE

nByX cpell. MHdpa3Byk U ynpTpa3ByK

1.29

Ipakxmuueckue pabomoi

HN3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
NPYXUHBL, KO3(pPUIIMEeHTa TPEHUS CKOJIBXEHUS; padOThl CUIIBI TPEHMSI, CHIIBI
YIPYTOCTH; CPEIHEl CKOPOCTH IBMXKEHHsI Opycka MO HAKJIOHHOW IIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHMKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA,; YacTOThl M MepHoja
KoJieOaHui MPY>KMHHOTO MasTHHUKA; MOMEHTAa CHJIbI, IEHCTBYIOIIEr0 HA phIYar;
paboThl CUJIBl YOPYTOCTH MpU HOABEME TIpy3a C MOMOIIBIO HEMOJBUIKHOIO
0510Ka; paboThl CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ HOMOMIbIO MOJIBUAKHOIO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTH Tella U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBHITAJIKHUBAIOIIEH CHUITBI
OT MAacChI TeJIa; CUJIbl TPEHHSI CKOJIBLKEHHSI OT CHJIBI HOPMAJBHOTO JTABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3SHHUKAIOIICH B MPYKUHE, OT CTCICHH
nedopMaiuu MpyxKUHBI, YCKOPEHUsT OpycKa OT yIJla HaKJIOHA HampaBJsIOIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasTHHKA OT JJWHBI HUTH; MEpHoOaa
KoJe0aHU MPYKUHHOTO MasTHHKAa OT MacChl Ipy3a M >KECTKOCTU TMPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTH IEpHOJia KOJICOAHH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Dusuveckue s6neHUA 8 npupode.‘ MNpUMEpLl JIBUKCHUA C PaA3JIMYHBIMU
CKOPOCTSIMH B ’KMBOI M HEXKUBOM apuponae, JIENCTBUE CHUJIBI TPCHUs B IpUPOAC U

TCXHUKEC, MNPHIIMBBI MW OTJHWBBI, IABWXCHUC IUJIAHCT ConHeuHoH CHUCTCMBI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EpHOTO JaBJCHUS HA >KMBOW OpraHW3M, IJIaBaHWE PBIO, BOCIPHUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, IyHAMH, 3X0

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHWKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPCHUA, IAUHAMOMCTpP, I[MOAIIHMIIHUKH, PAaKETbl, pbIyar, HOIIBH)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIAIINECcss COCYABI, YCTPOWCTBO BOJIOIPOBOJAA, THAPABIMYCCKHIA IpeECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeETp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmkxenne dactuil BemiecTBa. CBsS3b  CKOPOCTH JBWKCHHUS YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBmxenue, 1upPy3ust

2.3 CmaunBaHUe U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Teromnepenaya Kak CHOCOObl H3MEHEHHS

' BHYTpPEHHEH sHepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3IyUYEeHUE
Harpesanue wu oxmaxnenue Ten. KonaumdecTBO — TemoThl.  YjaenbHas
TETIOEMKOCTH:

2.8
O=am(t,—1)
3aKOH COXpaHEHHsI PHEPTMHM B TEIJIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHHE BHYTpEHHEH SHEPruu B MpoIecce
210 UCTapeHus W KoHAeHcauuu. KumeHue KHUIKOCTU. VYJenbHas TeIioTa
' napoo6OpasoBanus: L = Q/m
2.11 Bnaxxnoctb Bo3yxa




212

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH OHEPruM IIpH

IUIaBJICHUHW U KPpUCTAJUIM3allH. yI[eJIBHaS'I TCILJIOTA IIJIaBJICHUA

,_0

m

2.13

BuyTpeHHss dHEeprus cropasus TOIUIMBA. Y IeIbHAs TEIJIOTa CTOPAHMS TOILJIUBA:

q=Q/m

2.14

[punnune! padots! Temnosbix aurateneil. KI1/1 reroBoro aBurarens

2.15

Ipakmuueckue pabomoi

N3mepenune ynenbHOM TEINIOEMKOCTH METaJUIMYECKOrO LWIMHJPA; KOJIHYECTBA
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
MacCchl, B KOTOPYIO ONYIIEH HAarpeTbld MWINHIP; KOJIUYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM IMIJIMHAPOM, MOCJE OIMYCKAHUS €ro B BOJY KOMHATHOM
TeMIEpPaTypbl; OTHOCHUTEIIBHOW BJIAQXHOCTH BO3AyXa; VYACIbHOMW TEIUIOTHI
mIaBjaeHus Jpfa. VcecnegoBaHme M3MEHEHMs] TEMIIEpaTypbl  BOABI  IIPH
Pa3IUYHBIX YCIOBUSX; SBJIEHUS TEIJIO0OOMEHa NpPU CMEIIMBAHUU XOJOIHOM U

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Qusuueckue s61enUs 8 npupooe: TOBEPXHOCTHOE HATSDKEHHE U KalWJUIIpHBIE
SIBJICHUS B NPUPOJE, KPUCTAILIBI B mpupoie, uznydeHue CoJiHIa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texuuueckue ycmpoticmea: KanWUIsipbl, IPUMEPbl UCIOJIB30BaHUS KPUCTAILIOB,
XKUJKOCTHBIM TEPMOMETp, NAaTUUK TEeMIIepaTyphl, TEPMOC, CUCTEMa OTOILJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBas TypOMHA, JBUTATEIb BHYTPEHHEIO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_[I/I$[ TCII. I[Ba BHAA SJICKTPHYCCKHUX 3apssa0B

3.2

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘{eCKOC I10JIC. HaHpH)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX mojen (Ha Ka4yCCTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CﬁCTBPIC QJICKTPUYCCKOI'0 TIIOJIsI Ha

OJICKTPHUYCCKHUC 3apsAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHA

3.6

[TocTosiHHBIN 2neKkTpuUecKuid TOK. JlecTBus 3nekTpuyeckoro Toka. Cumia Toka.




Hanpsixenue.
l=qg/t,U=A/

DJEKTPUYECKOE COMPOTUBJICHHE. Y IETbHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka anekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMTPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMenranabie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE T0JI€ MPSAMOrO MPOBOJHHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIHH
313 MarautHoe 1MoJi€ TMOCTOSHHOTO MarfHura. B3anMoOeicTBHE MHOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TI0JISI HAa MMPOBOJHUK C TOKOM
3.15 Omnsitel Gapases. SABienue snekTpoMarHuTHON HHAYKIMH. [IpaBuo Jlenna
Ipaxmuuecxue pabomol
N3mepenne  NEKTPUUECKOTO  COMPOTHUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHIIBI TOKAa, BO3HUKAIOIIETO B TPOBOJHUKE

(pesncmpm, J'IaMl'[O‘-IKa), OT HAIIPSPKCHUA Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTHUBJICHUA OT IJIMHBI ITPOBOJHHUKA, IJIOMIAAN €0 MOMNCPEYHOr0 CCUCHUS U

YACIBHOTO COIIPOTUBJICHHU.




[IpoBepka npaBuiia JUisl JEKTPUUECKOTO HAIPSDKEHUS MPU MOCIEI0BATEIBHOM
COEIMHEHUHU IPOBOJAHMKOB; IpaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKA IIpU

NapajuieIbHOM COECAUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue AGNeHUs 6 Npupooe: DIEKTPUUYECKUE SBICHUS B arMmocdepe,

3.17 AJIIEKTPUYECTBO >KUBBIX OPTaHM3MOB, MarHUTHOE TOJie 3eMIId, JPEi( MOIIOCOB,
POJIb MATHUTHOTO TIOJISI JIJIS S)KU3HH Ha 3eMJle, MOJIIPHOS CUSHUC
Texnuueckue ycmpoticmea: OSIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTar,
CUCTYMK  DJIEKTPUYECKOW  DHEPTUH,  IJICKTPOOCBETHTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTebHbIE ANEKTPONPUOOPHI (Ipumepsr), ANEKTPUYECKHUE
MPEIOXPAHUTENH, dSJICKTPOMArHUT, OJJIEKTPOJBHTATENb TOCTOSHHOTO TOKa,
TreHepaTop MOCTOSTHHOTO TOKA
3.19 DneKkTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast MmoJienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cBera. [Imockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cBera
3.2 JIunza. Xox nydeil B nuH3e. POKyCHOE paccTOsIHUE JUH3bI. OnTHYecKas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomoi
#i##Par#Ht#l13Mepenrne ONTUYECKON CHJIBI coOuparomiel JuH3bI, (POKYCHOTO
paccTosiHus cobuparoriei JMH3bI (10 CBOMCTBY PaBEeHCTBA pa3MepOB MpeAMETa U
U300pakeHusl, KOrja MpeIMeT paclojioKeH B JBOMHOM (oKyce), mokazaTens
3.26 MPEIIOMJICHUS CTEKJIA.
###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOIYYEHHOTO C MOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHUs (OKYCHOTO PACCTOSIHHUSI JBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMIICHUS CBETOBOrO Jy4ya OT Yrjla MaJeHUs Ha
TPaHULIE «BO3JyX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupooe. 3atmenus ConHua u JlyHsl, 1Beta Ted,
. ONTHYECKHUE SIBIEHUs B aTMocepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TEpHUCKoM, ¢oToanmapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-




pacriazga

4.2 OmnsiTel Peszepdopna mo paccesnuto anbda-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHoro siapa. M30Tomsl

4.4 [Iepnon nomypacnaza aTOMHBIX SA€p

4.5 SnepHble peaku. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBIM paJNOAKTUBHBIM (OH,

4.6 KOCMUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYCHUE MPUPOJIHBIX MHUHEPAJIOB,
JefcTBHE paJMOAaKTUBHBIX U3ITyYEHHUI Ha OpraHU3M YeJloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIUBHYalbHbIN 103UMETpP, Kamepa

BunbcoHa, anepHasi 3HEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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