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HHOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUN U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENIbHON MPOTpaMMbl, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yd€roM denaepalibHON pabdoueil MporpamMMbI
BocniuTanus U KoHuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

Copepxanue mporpaMMmbl MO (PU3MKE HaIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TI'PAaMOTHOCTH OOYYAIOIIMXCA W OPraHU3aLUI0 H3yYEHHS
Gu3MKN Ha JEATENIBHOCTHONW OCHOBE. B mporpamme mo ¢u3mke y4uTHIBAIOTCS
BO3MOXHOCTH y4eOHOTO npeamera B peanuzaiuu tpedboanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METANpEeIMETHBIM pe3yJibTaTaM OOy4eHHMs, a
TaK)K€ MEKIIPEAMETHBIC CBSI3M €CTECTBCHHOHAYYHBIX YUYCOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHuUsl.

[Iporpamma 10 (U3MKE YCTAaHABIMBAET paclpeAelieHne Yy4eOHOro
Marepuajia 1Mo TrojaM oOydeHus (MO KjiaccaM), NpeasiaraeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh H3YyYEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHS
IPEIMETHOrO COJIEPKaHUs U YUETEe BO3PACTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IEJNbI0 OKa3aHUS METOAMYECKON
MIOMOIIM YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY TPEIMETY .

@uzuka SBIAETCI CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHOHAYYHBIX
y4eOHbIX MPEIMETOB, IOCKOJIbKY (U3UYECKHE 3aKOHBI JIeKaT B OCHOBE
IPOIICCCOB W SIBJICHWM, HM3y4acMbIX XHMHEH, OHMOJIOTHEH, acTpOHOMHUEH W
¢usnueckoil reorpadueii, BHOCUT BKJIaJ B ECTECTBEHHOHAYUYHYIO KapTHHY
MHUpa, MPENoCTaBIsieT HauOosee sACHble oOpa3lbl NPUMEHEHUS Hay4YHOTO
METO/ia MO3HAHMS, TO €CTh CIIOCO0a MOJyYEHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa u3 riaaBHBIX 33724 (PU3MYECKOT0 00pa30BaHUs B CTPYKTYpe OOIIETO
o0pa3oBaHusi COCTOUT B (DOPMHUPOBAHUM €CTECTBEHHOHAYYHON T'PaMOTHOCTH U
MHTepeca K HayKe y 00yJaromuxcs.

N3yuenne Qusukun Ha 0a30BOM ypOBHE TPENIOJAraeT OBJAJACHHUEC
CJIEYIONMMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIONUMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSATH SBJICHUS;

e OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e HHTEPIPETHUPOBATH  JAHHBIE W  KCIOJb30BaTh  HAYYHBIC
JI0KA3aTeNIbCTBA ISl TIOJTyYECHUS BBIBOJIOB.

[Henu wm3yuenuss (U3MKM HAa YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
onpenenensl B Konuenuuu npenoaaBaHusi yueOHoro npeamera «Pusnkay B



oOpa3oBarenpHbIX oOpraHu3auuax Poccuiickoil @Peaepanuu, peanu3yromnux
OCHOBHBIE 00I11€00pa30BaTENbHbIE MPOrPaMMbl, YTBEPKAECHHOW pEHICHUEM
Komnerun MunucrepcrBa npocsemieHus: Poccutickoit ®@enepanuu (IpoTOKOII

ot 3 nexadps 2019 r. Ne [1K4BH).
Heau usyyenust pusuku:

MpuoOpeTEeHNE WHTEpeca M CTPEMIICHUS OOYYaIoIUXCs K HAYYHOMY
M3YUYCHHIO MPUPOJBI, PA3BUTHUE MX HHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTaBICHUH O HAYYHOM METOJIe TO3HAaHUA U
dbopMHpOBaHUE HCCIEAOBATEILCKOTO OTHOUIEHUS K OKPYXaIoIUM
SIBJICHUSIM;

dbopMupoBaHHE HAYYHOTO MHUPOBO33PECHUSI KaK pe3ysibTaTa H3y4eHUs
OCHOB CTPOCHMSI MaTepUU U PyHTaAMEHTATIbHBIX 3aKOHOB (DM3UKH;
dbopMHpoBaHrEe MPEACTABICHUN O PO (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJICTAaBICHUA O BO3MOXHBIX cdepax Oymyuiei
poheCCUOHATIBHON AESATEIbHOCTH, CBA3AHHON C (PU3UKOM, MOATOTOBKA
K JaJdbHEHIIeMy 00y4eHHUIO B 9TOM HAIIPABJICHUH.

JlocTikeHre ITUX IeNe MporpaMMsbl 1Mo (PU3MKE Ha YPOBHE OCHOBHOTO
o0111ero o0pa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a/a4:

MpuoOpeTeHNUE 3HAHWMK O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHUYCCKUX, MarHUTHBIX U KBAaHTOBBIX
SIBIICHUSX

pUOOpPETCHNE YMEHUN ONMUCHIBATh M OOBICHATH (PU3MUCCKUE SBICHUS
C MCTIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINMX pacdETHBIX 3amad ¢
HCITOJTh30BaHUEM (bu3HIecKuX MOJICIICH, TBOPYECKHUX U
IPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HaOIIOAaTh MPUPOJHBIC SBICHUS U BBHIMOJIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SIKCIIEPUMEHTAIILHBIE UCCIICIOBAHNUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHOOPOB;

OCBOGHHME TpUEMOB paboThl ¢  HHPOpMaLMEd  (PU3HUECKOTO
coliepKaHus, BKIIOYass WH(POPMAIMIO O COBPEMEHHBIX JTOCTHXKCHHSIX
(bu3HKK, aHAM3 U KPUTHYECKOE OIEHWBaHUE UH(POpMAINK;
3HAKOMCTBO cO chepamu  npodecCuoHaIbHON  JESITEIBHOCTH,
CBS3aHHBIMM €  (PU3UKOW, ¥ COBPEMCHHBIMH  TCEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKCHUSAX (HPU3UICCKON HAYKH.



Ha u3yuenue ¢gusuku (0a30BbIil ypoBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanust otBoautcs 238 yacoB: B 7 kitacce — 68 yacoB (2 daca B HEJENIO), B
8 kmacce — 68 yJacoB (2 yaca B Heneno), B 9 kmacce — 102 yaca (3 gaca B
HEJICITIO).

[IpennaraemMslii B mporpamMmme mo (Qpu3uke nepeueHs J1abopaTopHBIX padboT
U OIBITOB HOCUT PEKOMEHIATENbHBIM XapaKTep, YUYUTENb JEJNAaeT BbIOOD
poBe/ieHUs] J1a0OPaTOPHBIX PabdOT M OMBITOB € YYETOM WHAMBUIAYAIbHBIX
O0COOEHHOCTEW  00yYaroluXCsi, CIHCKAa OSKCIEPUMEHTANbHBIX  3aJaHUM,
npeajaraeMbiX B paMKax OCHOBHOI'O FOCYapCTBEHHOTO 3K3aMeHa 1o (u3HuKe.



COILEPKAHUE OBYYEHMUSA
7 KIIACC

Paznen 1. @Pu3uka u €€ posib B NO3HAHMH OKPYKAIOIIEro MUpa.

®usuka — Hayka o npupoje. SABneHus npupopl. Ouznyueckue SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BenUYUHbL. M3Mmepenue ¢usznueckux BenanuuH. Ouznyeckue
npubopsl. [TorpemHocts u3mepennil. MexxayHapoaHasi cuctTemMa eIMHHII.

Kak ¢usuka w Jpyrue ecTeCTBEHHbIE HAyKH H3Y4alOT MPUPOIY.
EcrecTBeHHOHAYy4YHBIM METOJ| MO3HAHUS: HAOJIOJEHUE, MOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIABM)KCHUE THUIIOTE3, OJKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmonaeMoro spieHus. Onucanue (QU3MYECKUX SIBICHUU C
MIOMOILBIO MOJIEJIEH.

Jemoncmpauuu.

1. MexaHuyeckue, TEIJIOBbIE, SJIEKTPUUYECKUE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®dusznueckue MpuOOPHI U MpoIeAypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM
1 U (POBBIM PUOOPOM.
Jlabopamopnwie padbomot u onvimol.
1. OmnpenenieHue LEHbI ACJICHUS MIKaIbl U3MEPUTEIBHOTO MpUdopa.
2. H3mepenue pacCTOSIHUM.
3. Usmepenue o0bEMa KUIKOCTH U TBEPIOTO TeEa.
4. OmnpexaeneHre pa3MepoB MAJIBIX TEIL.
5. M3mepeHue Temreparypsl Mpy MOMOUIM KUAKOCTHOIO TEPMOMETpA U
JaTYuKa TeMIepaTyphl.

6. IIpoBeneHue ucciien0BaHus MO MPOBEPKE TMIOTE3bI: TATbHOCTD MOJIETA
miapyuKa, MyHMIEHHONO0 TOPU30HTAJIbHO, TE€M OOJbIIe, 4eM OoJblIe
BBICOTA ITyCKA.

Pa3znen 2. [lepBoHavajibHbIE CBeIeHUS 0 CTPOEHUM BeleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBixkeHue dvacTul, BemiecTBa. CBs3b CKOPOCTH JABWKEHHSI YaCTHI[ C
TemriepaTypoil. bpoyHnoBckoe nBwkenue, nuddysus. BzaumoaeiictBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, XKHUAKOCTEH U
TBEPJIBIX (KPUCTAIIMUECKUX) Te. B3auMOCBsI3b MEXAy CBOMCTBAMH BEILIECTB B



pPa3HBIX arperaTHbIX COCTOSHHUSIX U HMX ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
OcoOeHHOCTH arperaTHbIX COCTOSTHUNA BO/IBI.

Jemoncmpayuu.

1. HabGmrogenue 6poyHOBCKOTO IBUKEHUSI.

2. Habmonenune muddysun.

3. HaOmonenue  sBieHUN, OOBACHSAIOIIMXCS  NPUTSDKEHUEM  WJIH

OTTAJIKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomot u onvimot.

1. OueHka pauaMmeTpa aroMa METOAOM DPsIOB (€ HMCHOJIb30BAaHUEM

¢dororpadumii).

2. OmnbIThI IO HAOTIOAEHUIO TEIIOBOIO PACIIMPEHUS Ta30B.

3. OmnbIThI 10 0OHAPYKEHUIO AEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBU:KeHHE U B3aUMO/IeiiCTBHE TeJl.

Mexanndeckoe IBHKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JIBH)KCHHE.
Cxopoctb. Cpeansisi CKOpOCTb ITPU HEPABHOMEPHOM JIBMKEHUU. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBneHne nHEpUUHU. 3aKOH MHEPLMU. B3auMoaeicTBue Tell Kak MpUYMHA
M3MEHEHUS CKOPOCTH JIBMDKEHMsI Tell. Macca Kak Mepa WHEpPTHOCTH Tea.
[InotHOoCTh BemiecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €AUMHULE
00bEMa BelecTBA.

Cuita Kak XxapakTepucTuka B3auMozencTBus Tei. Cuiia ynpyrocTy U 3aKOH
I'yka. I3MepeHne CUiibl ¢ TOMOLIBIO TUHAMOMETpA. SIBJICHHUE TATOTEHUS U CUJIa
TsokecTd. Cuhila TsDKECTM Ha JApyrux IulaHetax. Bec Ttema. HeecomocTs.
CroxeHne cwil, HalpaBJIEHHBIX MO OAHOM NpsMOM. PaBHOAeWCTByrOwmIast CuUil.
Cuna Ttpenus. TpeHUE CKOJIBKEHHS W TpPEHHME IOKOsA. TpeHue B Npupoae u
TEXHHKE.

Hemoncmpayuu.

Habnronenne MexaHn4eckoro IBM>KEHHUS Tea.
N3mepenne ckopocTy NpSIMOIUHERHOTO IBUKEHUSI.
HaGnronenue siBieHUs: UHEPITUH.

CpaBHeHHE Macc MO B3aUMOACHCTBHUIO TEJI.
. CrnoxeHue cuil, HampaBJIEHHBIX 10 OJTHOW MPSIMOA.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHUE CKOPOCTH PaBHOMEPHOTO JBIDKCHHS (IIapuka B
XKHUJKOCTH, MOJICTTH AJIEKTPUUECKOTO aBTOMOOMIIS U Tak Jiajee).
2. Ompenenenne cpeHeil CKOPOCTH CKOTBKEHHS OpyCKa WM MIapuKa Io
HAKJIOHHOM TUIOCKOCTH.

1
2
3
4. HaOmroneHne n3MEHEeHHs] CKOPOCTH TP B3aUMOICUCTBUH TEL.
5
6



Ornpenenenre MIOTHOCTH TBEPIOTO TeENA.

4. OmBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pACTsLKEHUS (1edhopMariim)
MPY>KUHBI OT MPUII0KEHHOM CUIIBI.

5. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIbKECHHS
OT BEca TeJla U XapaKTepa CONPUKACAIOIIUXCS IOBEPXHOCTEN.

Paznen 4. laByieHue TBEPABIX TeJl, JKUAKOCTEH M ra3oB.

HaBnenne. CrnocoObl yMEHBINIEHUS W YBEIW4YeHUs AaBicHus. [laBmeHue
ra3a. 3aBHCHMOCTh JaBJCHHUS Tra3a OT 00bEma, TemmepaTypel. Ilepemada
JNABJICHUS TBEPABIMU TEJIaMH, >KUAKOCTAMM M ra3amu. 3akoH [lackans.
[THeBMaTHUecKue MalIMHbL. 3aBUCUMOCTH JIABJICHHS JKUJIKOCTU OT TITyOUHBI.
I'unpoctatuueckuit mapagokc. CooOmaromuecs cocyabl. ['uapaBnuyeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atmMmochepHoe naBieHue. [IpruurHbI CylecTBOBaHUS
BO3yIIHOM 06oyouku 3emun. OnbiT Toppuuesu. U3mepenune atmocdepHoro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOro JaBJiCHHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubops! 11t u3MepeHus: aTMOC(HEPHOTO TaBICHUSI.

JlelicTBHE€ KUIKOCTM W Tra3a Ha IOrPYyKEHHOE B HHUX TEJO.
BreirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. I[linaBanue Ter.
BosnyxomiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEpaTyphl.

[Tepenava naBneHUs )KUAKOCTHIO U TA30M.

Coobmiatoiuecs COCy/ibl.

I'mppaBnnueckuii npecc.

[IposiBnenue nericTBust aTMOChHEpPHOTO AABJICHMUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUITBI OT 00BEMA MOTPYKEHHOW YaCTH

TeJa U MIIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBHME TIUIaBaHWsSl TeJN: IUJIaBaHUE WM TOTPY>KEHHE Tel B
3aBUCHUMOCTH OT COOTHOIICHUS TIJIOTHOCTEH Tesa U KUIKOCTH.

o v A~ w N e

~

Jlabopamopnwie padbomut u onvimot.

1. HccnemoBanme 3aBUCMMOCTH Beca Tela B BOJAE OT o00BEMa
MOTPYKEHHOU B )KUJKOCTb YaCTH Tea.

2. OnpeneneHve BBITAJIKUBAIOIICH CHUJIbI, JCHCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIIKMBAKOLIEH CHUJIbI, NEHCTBYIOIIEH Ha
TEJIO B )KUIAKOCTH, OT MAaCCHI TENA.



4. OnbIThI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JCHCTBYIOIIEH Ha TEJNO B KXUAKOCTH, OT 00BEMa MOrpyXEHHON B
AKUJKOCTh YAaCTH TEJIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIH KOHCTPYUPOBAHUE JIOOKH U
OmpeeNICHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexannueckas pabota. MoOIIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecHsl phiuara. llpuMeHeHue mpaBuiia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaswio» MexaHuku. KIIJ mnpocteix MexanuzmoB. IIpocTsie
MEXaHHU3MBbI B ObITY U TEXHHUKE.

Mexannueckas »Heprus. KuHeTHdeckass U MOTEHUHAIbHAs SHEPrusl.
[IpeBpamieHre OAHOTO BHAA MEXAHWYECKOM OHHEPrud B JAPYroud. 3aKOoH
COXpPAaHEHUS DHEPTUHU B MEXAHHKE.

Jlemoncmpauuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomot u onvimol.

1. Ompenenenue paOOThl CHIIBI TPEHUS TMPU PABHOMEPHOM JBUKEHUU

T€Ja 10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue yciioBri paBHOBECHS phlyara.

3. M3mepenue KIIJ] HaKJIIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHECHHS] MEXAaHUYECKON SHEPTUH.

8 KUIIACC

Pa3znen 6. TensioBbie siBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOCHUS
BellecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYd. OMbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKOU TEOPHH.

Mopenu TBEPIOrO, >KUIKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrannmmaeckue u amopdubie Tena. OObSICHEHNE CBOMCTB ra3oB, KUIKOCTEH
Y TBEPABIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaurBaHUE M KaNWJUISIPHBIE ABJIEHUS. TennoBoe paclinpeHue U CkaTue.

Temnepatypa. CBsi3b TEMHOEpPATyphbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKEHHUS
gactull. Buytpennss sueprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH JHEpPrUu:
Terionepeaaya W COBEpIIeHHEe  paboThl.  Buasl  Temmomnepenayu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTyYEHHE.

KonnuectBo TeruioTel. Y aenpHasg TEIUIOEMKOCTD BeEeCTBA. TemIo00MeH U
TEMJIOBOE paBHOBECHE. YpaBHEHHWE TeEIIOBOro OanaHca. [lnaBnenwe wu



OTBEPACBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IJIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas Temiaota
napooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYpbl KHUIIEHHS OT aTMOC(HEpPHOIo
JIaBJICHHUS.
BnaxuocTts Bo3ayXa.
DHeprusi TOIUINBA. Y ieJibHas TEII0Ta CrOPaHUS.
[Tpunnmner padoTel TemaoBeix napurareneit KIIJ[ TemmoBoro asuratesns.
TeruioBble IBUTATEIN U 3aIIUTa OKPY>KAIOIIECH CPEIbl.
3aKOH COXpaHEHHUS U MPEBPAILICHUS SHEPTUHU B TEIJIOBBIX MTPOLIECCaX.
Jlemoncmpayuu.
1. HaGnrogenue 6poyHOBCKOTO IBUKEHUSI.
2. HabGmonenue nuddysuu.
3. HaOnroneHue siBieHUN CMauyMBaHUS U KaWJUISIPHBIX SIBJICHUH.
4. HalmroieHue TerioBOro paciupeHus Tedl.
5. M3meHeHue naBiieHus ra3a Mpy U3MEHEHUH 00bEMA U HATPEBaHUU WU
OXJIaXKJICHUH.
[IpaBuia u3mepeHus TeMiepaTyphbl.
Buae! reronepenayn.
OxJta>kieHue Mpy COBEPUIEHUH PaOOTHI.
Harpesanue npu coBepiiieHur paboThl BHEITHUMHU CHUJIaMHU.
10. CpaBHEHHE TETIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. HaOmronenue kumneHus.
12. HabnmroaeHue nocTosTHCTBA TEMITEPATYPhI ITPH IUIABJICHUU.
13. Mojey TEIUIOBBIX ABUTaTeIICH.

L 0 N D

Jlabopamopnwie padbomot u onvimot.

1. OnbITH O OOHAPYKEHUIO ACHUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOW COJIM MJIM caxapa.

3. OmnbITHI MO HAOIIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

4. OmnpeneneHue NaBJICHUS BO3AyXa B 0a/UIOHE MITIPHILA.
OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHHS BO3yXa OT €ro
00bEMa U HArPEBaHUS WA OXJIKICHHUS.

6. IIpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA
KHUJTKOCTH B TEPMOMETPUIECKON TPYyOKEe OT TeMIIepaTyphl.

7. HaOnroneHue m3MEHEHUs BHYTPEHHEW JHEPruM Tejia B pe3yJbTare
Teryionepeaay U padboThl BHEUTHUX CHJI.

8. HccrnenoBanue siBICHHS TEMJIOOOMEHA MPU CMEUIUBAHUU XOJIOTHOW U
ropsiYeu BOJIBI.



9. OmpeneneHrue KOJMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJIOM TIpH
TEIJIO00OMEHE C HArPEThIM METALUTHICCKUM AITHHIPOM.

10. OnpeneneHne yAeIbHON TEMITOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporuecca NCIapeHusl.

12. OnpenesieHre OTHOCUTEILHON BIaXKHOCTH BO3AyXa.

13. OnpeneneHne yAeNIbHON TEIUIOTHI IJIABJICHHUS JIbIA.

Paznen 7. JiiekTpuyecKre 1 MATHUTHBIE SIBJICHUSI.

OnekTpuzanus Ten. J[Ba poja snekTpuueckux 3apsiioB. B3aumonelictBue
3apspkeHHbIX Tell. 3akoH KylioHa (3aBUCHMMOCTH CHJIBI  B3aUMOJICUCTBUSA
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAJIOB U PACCTOSIHUSI MEXKIY TE€JIaMM).

OnekTpuueckoe noise. Hanpsok€HHocTs anekTpuaeckoro nosst. [IpuHmun
CYyNEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmn »rekTpudecknx 3apsAaoB. OJIEMEHTAPHBIM  AJIEKTPUYECKUN
3apsia. Ctpoenne aroma. [IpOBOAHUKM M JUBJIEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIIOBHUSI CYILIECTBOBAHUS 3JEKTPUYECKOTO TOKA.
NcTouHrku MOCTOSSHHOTO TOKa. JIEMCTBUSI AJIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B KUJIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuiga TokKa. OJIEKTPUUECKOE HAIPSIKEHUE.
ComnpoTuBiieHHE TPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma nmna ywactka uenu. l[lociemoBarenbHOE M HapajUIeIbHOE COEIUHEHHE
MIPOBOTHUKOB.

Pabota ¥ MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHua.
ONEeKTpUYEeCKUe I1EeNu U TOTPEOUTENd JIICKTPUUECKOW HHEpPruu B OBITY.
KopoTtkoe 3aMbikaHue.

[TocTostHHblE MarHuThl. B3anMoAeHCTBME TOCTOSHHBIX  MArHUTOB.
MaruutHoe mnosje. MarHuTHoe mosie 3eMJId M €ro 3Hauy€HUe IJIs KU3HU Ha
3emne. OnbIT Opcrena. MarHUTHOE MOJIE JIEKTPUYECKOro Toka. [Ipumenenune
AJIEKTPOMArHUTOB B TEXHUKE. J[eliCTBME MarHMTHOrO MOJs Ha TPOBOJHUK C
TOKOM. DIIEeKTPOIBUTATENb MOCTOSTHHOTO TOKA. Ucnonb3oBanue
AIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMUCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SBleHHE >IEKTPOMAarHUTHOW WHAYKUuH. [IpaBuio
Jlennia. OnextporeHepatop. CrocoObl MOTYYEHHUS DJICKTPUUECKON SHEPIruu.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

1. DnexTpu3anus Tell.

2. JIBa poma 3JEKTPUUYECKUX 3apsIOB M B3aUMOJICUCTBHE 3aPSKEHHBIX

TEI.



L 0 N o Uk~ oW

25.

Y CTpOUCTBO U AEUCTBUE MIEKTPOCKOIIA.
DIEKTpOCTaTUUECKAsT UHIYKIIHS.

3aKOH COXpaHEHUs AJIEKTPUUECKUX 3aPSAJIOB.
[IpoBOOHUKY U TUANEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.
M cTouHNKN TOCTOSHHOTO TOKA.

JIeHiCTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KUIKOCTH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

["a30BbI1i paszps.

N3mepenne cuibl TOKa aMIepMETPOM.

N3Mepenne aneKTpuYeCKOoro HalpsKEHUS BOJIBTMETPOM.

Peocrar 1 marazus cOnmpoOTHBIICHHN.

B3anmonenicTBrE NOCTOSIHHBIX MarHUTOB.

MopnenupoBaHue HEBO3MOKHOCTH Pa3€IEHUS IOJIFOCOB MarHNTA.
MopaenupoBaHue MarHUTHBIX ITOJIEN IOCTOSSHHBIX MATHUTOB.
OmnsIT OpcTena.

MarHuTtHOE 1osie TOKa. DJIIEKTPOMAarHur.

JlelicTBHE MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.
DIIEKTPOIBUTATEND TOCTOSIHHOTO TOKA.

Hccnenosanue ABiIeHUs JIEKTPOMAarHUTHOM MHYKIWH.

OmneiTer @apanes.

3aBUCHUMOCTh HAIIPABJICHUS! MHIYKIIMOHHOTO TOKAa OT YCIIOBHM €ro
BO3HUKHOBEHHSI.

DIIEKTPOTre€HepaToOp MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomot u onvimot.

1.
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OneITBl O HAOMIONECHUIO DJJIEKTPU3AIMKA  Tel WHAYKIHEH W TIpH
COTPUKOCHOBCHHH.

UccnenoBanne ACUCTBUS BJICKTPUUYECKOTO TOJISI HA TPOBOJHUKU H
TDJIEKTPUKH.

CoOopka u mpoBepka pabOThI JIEKTPUUECKOH IIEMU MOCTOSIHHOTO TOKA.
N3mepenne u peryIMpoBaHUE CHITBI TOKA.

N3mepenne u peryampoBaHue HAITPSHKCHHUS.

HccnenoBanue 3aBUCHIMOCTH CHJIBI TOKA, UAYIIETO Yepe3 PE3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

OMBITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTHUBJICHUS TPOBOJAHMKA OT €T0 JIJIMHBI, TUIOMIAJHM IMOTEPEUYHOTO
CEYCHUs U MaTepuaa.



8. IIpoBepka mpaBuia CIOKEHUSA HANPSIKEHUN MPHU MOCIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuia sl CWIbI TOKA MPU MAPAUICIBHOM COCAUHEHUU

PE3UCTOPOB.

10. OnpenienieHre  pabOTHI  JJIEKTPUUECKOTO  TOKa, MAYIIET0 4Yepes
pe3ucTop.

11. OmnpeniesieHUEe MOIIHOCTH  JJIEKTPUUECKOrO TOKa, BBIAEISEMOM Ha
pesucrope.

12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO YEPE3 JTAMIIOUYKY, OT
HaIpsHKEHHS Ha HEW.

13. Onpenenenne KII1/] marpeBarens.

14. MccnenoBanne MarHUTHOTO B3aUMOIEVCTBUS ITOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO IO TOCTOSHHBIX MArHATOB IIPU  HUX
00OBEIMHEHUH U Pa3JICIICHUU.

16. MccnenoBanue JACUCTBHUS  JIEKTPUYECKOIO TOKAa HA MAarHUTHYIO
CTpEJIKY.

17. ONBITBL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJACHCTBUS
KAaTYIIKM C TOKOM M MarHhta OT CWIbl TOKa W HANpaBJIECHUS TOKAa B
KaTyIlKe.

18. I3ydyeHue nerucTBUss MArHUTHOTO MOJI Ha IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yueHue paboThl dJIEKTPOABUTaTEIs.

20. U3mepenue KII/I anexkTpoaBuraTenbHON yCTaHOBKH.

21. OnBITBI IO MCCIENOBAHUIO SIBJIEHUS DSJEKTPOMATHUTHOW WHIYKIIUH:
HCCIIEIOBAHNE W3MEHEHUM 3HAYEHHSI U HAIPABJICHUS WHIAYKIHOHHOIO
TOKa.

9 KUIIACC

Pa3znen 8. Mexann4yeckue siBJICHUS.

Mexannueckoe naBukeHue. MarepuanpHasg Touka. Cucrema otcuéra.
OTHOCHUTENTBHOCTh MEXAHWYECKOT0 IBHMKEHUS. PaBHOMEpHOE NPAMOJIMHENHOE
nerxeHue. HepaBHOMepHoe mpsMonMHENHOe aBwkeHue. CpenHsas U
MTHOBEHHAsl CKOPOCTB Teja IIPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MpsMOIMHEHOE nBHkeHne. CBOOOIHOE
nagenue. OnbIThl [ annes.

PaBHOMepHOE ABMXKEHUE MO OKPYKHOCTH. [leproa n yactora oOpamieHus.
JIvHeHas u yriioBasi CKOpOCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHUE.

Ilepseii 3akoH Hperorona. Bropon 3akoH Herotona. Tperuln 3akoH
Hprorona. IlpuHiun cynepno3sunuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIbKECHMUS,
CUJIA TPEHUS MTOKOs, IPYTHUE BUABI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHE CBOOOIHOTO
nageHus. JIBmwxenue muanet Bokpyr CosHua. [lepBas kocmMudeckas CKOpOCTb.
HeBecoMocTh 1 nieperpysku.

PaBHOBecue MarepuasibHOW  TOYKU. AOCONIIOTHO  TBEPAOE  TEIO.
PaBHOBecue TBEPAOro Tena C 3aKpEIUVIEHHOW OChIO BpalleHHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. WM3meHenue wummynsca. MMmynbe cuiabl.  3akoH
COXpaHEHUS UMITYJIbca. PeakTUBHOE IBUXKEHHUE.

Mexannueckass pabota U MOIIHOCTb. PaGoTa cuil TsDKECTH, yHOpyrocTH,
TpeHus. CBs3b SHEPruu U padoThl. IloTeHIMaNbHASL SHEPrUs Tela, MOJHATOTO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHUnampHAass HHEPrus CKATOW IPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKON YJHEPTUH.

Jlemoncmpauuu.

1. HaGnrogeHne MeXaHWYECKOIro JABMKEHHS Tejla OTHOCUTENIBHO PAa3HBIX

TEJI OTCUETA.

2. CpaBHEHHME NMYTEW M TPACKTOPUM IBUKEHUS OJHOTO M TOTO XKE TeEJa
OTHOCHUTENBHO Pa3HbIX TENl OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUSI PSAMOJIMHEMHOTO IBU>KCHMUS.
Hccenenosanue Npru3sHakoB PaBHOYCKOPEHHOIO JBUKEHUS.
Habutoienue nBHKeHUs Teja 1o OKPYKHOCTH.

o u p~w

HaGnrogenue MexaHMYECKUX SBIEHUM, NPOUCXOIAIIMX B CHUCTEME
orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU
OTHOCUTEJILHO KaOMHETa (PU3UKHU.
7. 3aBHCHMOCTb YCKOPEHUS T€Ja OT MAcChl TeJla U IEUCTBYIOIIEH Ha HETO
CHUJIBL.
8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOACHCTBUHU TEIL.
N3MeHeHnue Beca Tena npu yCKOPEHHOM JIBUKEHUH.
10. [Iepenaua umItynbca npu B3auMOAEHCTBUH TEJL.
11. [IpeoOpa3zoBaHus SHEPTUM NPU B3AUMOJIECHCTBUHU TEI.
12. CoXpaHEHHUE UMITYJIbCA [P HEYTIPYTOM B3aUMOJICHCTBHH.
13. CoxpaHeHME UMITYJIbCa ITPU A0COIIOTHO YIIPYTOM B3aUMOICHCTBHH.
14. HabnrogeHue peakTMBHOTO IBH>KEHUS.
15. CoxpaHeHre MEXaHUYEeCKON SHEPT U ITPU CBOOOITHOM MaJICHUU.
16. CoxpaHEeHME MEXaHUYECKOM HSHEPrMM MpU ABWKCHHHM Tela IOJ
JNEUCTBUEM IIPYKUHBI.



Jlabopamopnwie pabomot u onvimeot.

1. KonctpynpoBanue Tpakra /uisi pa3roHa U JaJIbHEHIIEr0 PAaBHOMEPHOIO
JBIKCHUS IIIAPUKA U TEJICHKKH.

2. Ompepenenue cpeHEed CKOPOCTH CKOJBXKEHUSI OpycKa WM JABUKCHUS
[IapyKa MO HaKJIOHHOW IUIOCKOCTH.

3. OmnpezneneHue yCKOpeHUs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKEHUU T10
HAaKJIOHHOW INIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JIBMYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

5. IlpoBepka TUIMOTE3bI: €CIM MNPU PABHOYCKOPEHHOM JBUXKEHUU 0e€3
HayaJbHOM CKOPOCTH MYTH OTHOCATCS KakK psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHU OJIMHAKOBHI.

6. HMccnegoBaHne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue ko3hPuIeHTa TPEHUS CKOJbKEHUS.

8. OmnpeneneHue KECTKOCTHU MPYKUHBI.

Onpenenenue pabOThl CHIBI TPEHUS! TPU PABHOMEPHOM JBHKCHUU
TeJia M0 TOPU3OHTAIBLHOM MOBEPXHOCTH.

10. OnpeneneHue padOThl CWIbI yOPYrOCTH TMpPU TOABEME TIpy3a C
HCIIOJB30BaHUEM HETOIBUKHOTO U TTOJABUXKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHUs U BOJTHBI.

KonebarenbHoe nBmwxkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
IEpUOoJ, YacTOTa, aMIUINTyJa. MareMaTU4eCKHii W NPYXKUHHBIA MASITHUKH.
[IpeBpaiiienrie 2HEPTrUn Mpu KoJieOaTeIbHOM JIBH)KEHUHU.

3aryxatomue  kosieOaHusA.  BpIHykaeHHble  KojeOaHus.  Pe3onaHc.
Mexannueckne BoJiHbL. (CBOWCTBA MEXAHWYECKHMX BOJH. lIpomosbHbie U
nonepevyHble BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOIHBI.

3ByK. ['poMKOCTh 3ByKa ¥ BbicOTa ToHA. OTpaxkeHue 3Byka. MudpasByk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xojie0aHuM Ted 104 JEWCTBUEM CHIBI TSKECTH U CHUJIBI
YIOPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HaOmnronenue BRIHYKICHHBIX KOJICOAHUI U pe30HaHCa.
Pacnpoctpanenue npo0JibHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIH).
HaOmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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6. AKYyCTUYECKUI PE30HAHC.
Jlabopamopnwie pabomot u onvimot.
1. OmpeneneHue 4YacTOThl W TEpHoJa KoJeOaHUW MaTeMaTHYeCKOro
MasITHUKA.

2. Ompepenenuie 4aCTOTHI U IEPHO/Ia KOJIEOAHUN IPYKUHHOTO MasITHUKA.

3. HccrnenoBanue 3aBUCHMOCTH TepUoAa KOJEOAHWM MOABEIICHHOTO K
HUTH I'py3a OT IJIMHBI HUTH.

4. WccrnenoBaHue 3aBUCHUMOCTM Tepuoja KojeOaHUW  MPY>KMHHOTO
MasATHUKA OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEepUoAa KoJIeOaHUH Tpy3a, TTOIBEIIICHHOTO
K HUTH, OT Macchl rpy3a.

6. ONBITBHI, JIEMOHCTPUPYIOIIHME 3aBUCUMOCTh TIepuoja KoJyieOaHUM
IPY>KMHHOTO MasgTHUKA OT MACChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus: CBOOOTHOTO TaCHHUSI.

Pa3znes 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHWTHblE BOJIHBL.  (CBoOMCTBa
AJEKTPOMArHuTHHIX BOJIH. [IIKkana 3J€eKTpOMarHWTHBIX BOJIH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DIIEKTpOMarHuTHas npupoja csera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBolCTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimot.

1. M3yueHue CBOWCTB DJIEKTPOMArHUTHBIX BOJH C MIOMOIIBI0 MOOUILHOTO

Tenedona.

Pa3nen 11. CBeToBbI€E SABJICHUSA.

JlyueBass  momenp  cBera. Mcrounukm — cBerta.  [IpsMonuHelHOE
pacnpoctpanenue cBeta. 3armeHuss ConnHna u Jlynesl. OTpakeHWe CBeETa.
ITnockoe 3epkaino. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMiieHUsl cBeTa. l[losHOEe BHyTpeHHee
oTpakeHue cBeTa. Vcrmosib30BaHWE TIOJHOTO BHYTPEHHErO OTPAKECHHUS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom nyuedr B smH3e. OnTtuyeckas cuctemMa ¢oToammapara,
MHUKpPOCKOTIa M Teyeckomna. ['J1a3 kak onTudeckas cucteMa. biIM30pyKocTh U
JATbHO30PKOCTb.

Paznoxxenue Oenoro ceera B crekTp. Onbitel HeloTona. CroskeHue
CIIEKTPAJIbHBIX IIBETOB. J(ucnepcus ceera.



Jemoncmpayuu.

1. IIpsamonnHeEiTHOE pacCIpOCTPAHEHUE CBETA.

2. OTpakeHHE CBeETA.

3. Ilomyuenue wW300pak€HUH B IJIOCKOM, BOTHYTOM U BBIITYKJIOM

3epKaJIax.

[Ipenomnenue caera.

Onrtuueckuii CBETOBO/I.

Xop tydyeit B coOuparoIiei JIMH3e.

XO0[ Iy4yer B paCcCEUBAIOLIEH JINH3E.

[Tonyuyenue n300paxeHuil ¢ TOMOILBIO JTUH3.

[Ipunuun nerictBus poroanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Monenp rinaza.

11. Pa3noxenue 0enoro cBeTa B CIIEKTP.

12. [lomyyenue Oenoro cBeTa Mpu CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie padbomut u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yTila OTPAXKEHUSI CBETOBOTO Jiy4a OT yTia
MaJCHHUS.

2. M3ydeHue xapakTepUCTUK N300paxKeHUs TpeIMETa B IIJIOCKOM 3€pKaJie.

3. HccnenoBaHne 3aBUCHMOCTH yIUIa IIPEIOMIIEHUS CBETOBOIO Jyda OT
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yIJia maJieHUs Ha TPAHULIE «BO3TYX—CTEKJIIO.
4. TlomyueHue n300pakKeHUM ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenne  (GOKYCHOTO  PACCTOSIHMST W ONTHYECKOM  CHJIBI
coOMparoIei JTUH3HI.

6. OMNBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEI IO BOCOPUSTHIO 1IBETA MTPEAMETOB MPU UX HAOIIOJICHUN Yepe3
IIBETOBbIC (DUIIHTPHI.

Pa3nen 12. KBanToBbBI€ sIBJIEHMS.

OmnewiTel Pezepdopna u mmanerapuas monaens aroma. Mogens atoma bopa.
Hcnyckanue u niornomenue ceera atomoM. KBanThl. JInHEHYaThie CIEKTPHI.

PamnoaktuBHoCTh. Anbda, Oeta- u ramma-usnydenus. CTpoeHue
aTOMHOro  snapa. HyxkimonHas  momens  atomHoro — sigpa.  M3ortombl.
PannoaktuBHbie npeBpaiienus. [lepuon nonypacnaaga aTOMHBIX sEp.

SnepHble peakuun. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MacCOBOTO YHCED.
DHeprusi CBsI3M aTOMHBIX siiep. CBsI3b MacChl M dHEPTUM. Peakuuu cuHTE3a U
nenenus sanep. Uctounuku sHeprun CostHIA U 3BE3]I.

SnepHas sHeprernka. JleMCTBUS pagMOAKTUBHBIX M3JIyYCHUN HA YKUBBIC
OpTraHU3MBl.

Jemoncmpauuu.



CrexTpbl U3Ty4EeHUS U MOTJIOMIEHUS.

CnexTpbl pa3nU4HbIX Ta30B.

CnekTp Bomopoa.

Hab6nronenue TpekoB B kamepe BusnbcoHa.

Pabora cuéTurika HOHU3UPYIOMINX U3TyUCHHM.

. Perucrtpanus nu3nydeHus: npUpOIHbIX MUHEPAIIOB U MPOAYKTOB.
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JIaﬁopamoprte padomusl u onvimol.

1. HaOmioneHue CIUIONIHBIX U TMHEHYATHIX CIIEKTPOB U3TYUYCHHUS.

2. HccnegoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI IO TOPMO3ZHOMY

nytu (o potorpadusim).

3. H3MepeHue paaAoakTUBHOTO (pOHA.

IHoBTOpHUTEIBbHO-0000 1A MOAYJIb.

[ToBTOpPHUTENBEHO-0000111at0IIN I MOJTyJIb npeJHa3HayeH IS
CUCTEMATH3allMKM W OOOOIIEHWs MPEAMETHOTO COJEpKaHUs U OIbITa
JEeATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUHU BCErO Kypca (PU3MKH, a TaKkKe
JUIA TIOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY MO (U3HKE s
00y4Jaronmxcsi, BBIOPABIIMX ATOT YUEOHBIN MPEIMET.

[Ipy u3ydyeHMH AAHHOTO MOAYJS PEANIU3YyIOTCd U CHUCTEMaTHU3UPYIOTCA
BUJBl JIEATEIBHOCTH, HAa OCHOBE KOTOPBIX 0OECIEeYUBAEeTCs JIOCTHXKEHUE
NpPEeIMETHBIX W METalpPEJAMETHBIX IUIAHUPYEMBIX pE3yJNbTaTOB OOy4YeHHS,
(dopMHpyeTCsl €CTECTBEHHOHAaY4YHasi FPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB
UCCIIEIOBAHUS SIBJICHUN NMPUPOABI U TEXHUKH, OBJIaJICHUE YMEHUSIMHU OOBSICHAThH
(uznyeckue sBIECHUS, IPUMEHSS MOJYUYEHHbIC 3HaHMS, peniaTh 3aJaud, B TOM
YKCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIUATbHO  NEATEIBHOCTHBIM  XapakTep  JaHHOTO  paszzena
peaynzyercs 3a CU€T TOro, UTO OOYyUaIOLIUeCs BBIMOIHIIOT 3aJaHusl, B KOTOPBIX
UM TIpeJiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUW pACIO3HABAaTh M HAYYHO OOBSCHSTH
(duznyeckue BJICHUS B OKPY>KaIOLIEH NMPUpPOe U MOBCEIHEBHOM KU3HM;

MCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIENOBaHUs (DU3HUECKUX SBIICHUH, B
TOM YHCJIE JJI TPOBEPKU TUIIOTE3 U MOITYUYSHHS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAay4HbIE OCHOBBI HambOoOJee BaKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJOTHI, Hampumep, NPAKTHYECKOTO  MCMOJb30BAaHUS  Pa3IMYHbIX
MCTOYHUKOB SHEPTUM HAa OCHOBE 3aKOHA MPEBPALICHUS M COXPAHEHHUS BCEX
M3BECTHBIX BUJIOB SHEPTHUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenne ¢u3nku Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA
HalpaBJICHO Ha JOCTH)KCHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

B pesynbrare wusydenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOINIETo
obpazoBaHus y oOyuawmierocs OyayT  chOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:

e 1) IATPHOTHYECKOT0 BOCTIMTAHUS:

e - TPOSIBJICHUE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit hu3NUecKoi HayKH;

e - IICHHOCTHOE OTHOIIECHHE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’aaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

e - TOTOBHOCTh K AaKTMBHOMY YYacTUIO B OOCYXJEHUU OOIECTBEHHO
3HQUUMBIX W OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN (DU3UKU;

e - OCO3HAHME BAXXHOCTH MOPAIbHO-ITUYECKHX MPUHILMIOB B ACATEIbHOCTU
YYEHOT0;

e 3)3CTEeTHYECKOr0 BOCIIMTAHUS:

e - BOCIPHUSATHUE ICTETUUYECKUX KAueCTB (PU3NUECKON HAyKHU: €€ TAPMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IeHHOCTH HAYYHOI' O NO3HAHUS:

e - OCO3HAaHHME IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHWS  MHpPA, OCHOBBI  Pa3BUTHS  TEXHOJOTWH,  BaKHEHUIIEH
COCTABIIIIOLIEN KYJIbTYPBI;

e - pa3BUTHE HAYYHOW JI0O03HATEIHLHOCTH, MHTEpPECA K HCCIEI0BATEIbCKOM

NesITeTbHOCTH;

e 5) (¢opmupoBaHusi KyJbTYPbl 3A0POBbS M  3MOIHOHAJIBHOIO
0J1aronosy4us:

e - OCO3HAHME LIEHHOCTH Oe30macHoro obpaza KU3HH B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXHOCTH MpPaBHJI 0€30MacHOro MOBEICHUS Ha
TPaHCIIOPTE, HAa JOPOrax, C JIEKTPUYECKUM M TEIJIOBBIM 00OPYIOBaHHEM B
JOMAIIIHUX yCIIOBUSAX;

e - cOpMUPOBAHHOCTh HABbIKA pe(IIEKCUU, MPU3HAHHE CBOETO IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejIoBeKa;

e 6) TPyA0BOIr0 BOCIIMTAHUS:



- aKTMBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajlady (B paMKax CEMbH,

00pa3oBaTENbHOM OpraHu3ali, TopoAa, Kpas) TEXHOJOTHMYECKOH U

COIIMAJIbHOM HAIIPaBJICHHOCTH, TPEOYIOMIMX B TOM 4HUCIE U (U3UYECKUX

3HAHUM;

e - MHTEPEC K MPAKTUIECKOMY U3YUEHUIO MTpodeccuii, CBI3aHHBIX C (PU3UKOM;

e 7)3KO0JOrM4eCKOro BOCIIUTAHUS:

e - OpPHCHTAIUS HA MPUMEHEHUE (PU3NYECKUX 3HAHUU U1 pEeIeHUs 3a7ad B
00JIacTH OKpY>Karolllel cpeibl, MIAHUPOBAHUSI MOCTYNKOB M OIEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHE TJIOOATBHOIO XapakTepa dKOJOTHMYECKHUX MPOoOJeM U MyTel ux

pelIcHus;

e 8) agmanranuu K U3MEHSIOIIMMCS YCJIOBUAM COLUAIBHON U NMPUPOIHOI
cpeanbl:

e - TMOTPEOHOCTh BO B3aUMOJICUCTBUU TPHU BBHIMOJHEHUU HCCIECIOBAaHUN U
MPOEKTOB (M3UYECKONW HAMPABICHHOCTH, OTKPHITOCTh OMNBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIICHHE YPOBHS CBOEHM KOMIIETCHTHOCTH YE€pe3 MPAKTHYECKYIO
JICSTCIbHOCTD;

e - TOTpeOHOCTP B (HOPMHUPOBAHMHM HOBBIX 3HAaHWUM, B TOM YHCJIE
dbopMyIMpoBaTh HACH, TMOHATHUS, THMOTE3bl O (U3UYSCKUX OOBEKTaX M
SIBIICHUSAX;

e - OCO3HaHHWE JePUIMUTOB COOCTBEHHBIX 3HAHUW U KOMIIETCHTHOCTEH B

o0nacTu GU3UKY;

e - IUIAHUPOBAHHUE CBOETO PA3BUTHS B IMPHUOOPETEHUH HOBBIX (PUINYECKUX
3HAHMM;

e - CTpPEMJICHHE AaHAJIU3UPOBATH U BBIABIATH B3aUMOCBI3H IIPUPOJBL,
oOmiecTBa M HKOHOMHUKH, B TOM YHCJIE C HCHOJIb30BaHUEM (PU3UUECKUX
3HAHMM;

e - OLEHKA CBOMX [JEHCTBUM C YYETOM BIUSHHS Ha OKPYXkKAIOLIYyIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUMH.

METANPEIAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs mporpaMMbl IO (PU3HWKE Ha YPOBHE OCHOBHOTO
oOmero  oOpa3zoBanusi y  oOydawmerocss  Oyayr  chopMuUpOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOLIUE MO03HABaTEJIbHbIC
yHUBEpCaJbHble Y4YeOHbIE JEHCTBHS, KOMMYHHUKATHBHBIE YHUBEPCAJIbHBIC
y4eOHbIe ACHCTBHSI, PETYJIATHBHBIE YHUBEPCAIbHbBIC YIeOHBIEC JCHCTBUS.



Ilo3naBaTebHBbIE YHMBEPCAJIbHbIE y4eOHbIE 1eiicCTBUSA

Ba3oBble JJornueckue 1eCTBUA:

BBISIBIIATh W XaPAaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKU OOBEKTOB
(sBCHUN);

yCTaHABIMBATh CYIIECTBEHHBIM TPHU3HAK KIACCHU(PHUKAIIUU, OCHOBAHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHBOPEUYHUST B paccMaTpUBaEMBIX
dakTax, TaHHBIX W HAONIOJCHUAX, OTHOCAIIUXCS K (U3NIECKUM
SIBIICHUSIM;

BBISIBIIATH MPUINHHO-CIICCTBEHHBIC CBS3H MPU U3YUYECHUN (DU3UICCKUX
SBJICHMA W TPOICCCOB, JieJlaTh BBIBOABI C  HCIOJb30BAaHUEM
JIEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBSI35X (PU3MUECKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpATh CHOCO0 pelieHus y4eOHOM (u3HYecKoit
3a1auu (CpaBHEHNE HECKOJIBKUX BapUAHTOB PEIICHMsI, BEIOOP HanboJee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJCIICHHBIX KPUTEPHCB).

Ba3oBble ucciaenoBarejbCcKue 1eCTBUSA:

UCIIOJIb30BaTh  BOIPOCHl ~ KaK  MCCJIEOBATEIbCKUA  MHCTPYMEHT
MTO3HAHUS;

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY TUIAaHY  OIIBIT,
HECJIOKHBIN (DU3UYECKUH HKCIEPUMEHT, HEOOJIBILIOE HCCIEeI0BAHUE
(bU3UYECKOro SIBJICHNUS,

OIICHMBATh HA NPUMEHUMOCTh M JOCTOBEPHOCTh WH(MOPMAIIHIO,
MOJIyYCHHYIO B XOJI€ HCCIICIOBAHUS UITH DKCIIEPUMEHTA;
CaMOCTOSITeNIbHO  (hOPMYJIMPOBAaTh  OOOOIIEHWS ¥  BBIBOJABI 11O
pe3yabTaTaM MpOoBEAEHHOTO HAOIIOACHHMS, OTBITA, UCCIICIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHINCE pa3BUTHE (U3UIECCKUX
MPOIIECCOB, a TaK)K€ BBIABUTATH MPEANOJIOXKECHUS 00 WX Pa3BUTHH B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

OPUMEHSTH Pa3JIMYHbIE METOAbI, THCTPYMEHTHI U 3alPOChl IIPU MOUCKE
1 0TOOpe MH(POPMALIMK WIIA JAHHBIX C YYETOM MPEIOKEHHON yueOHOM
(bu3uYeCKOM 3a1a9H;

aHAJIU3UPOBATh, CUCTEMaTU3UPOBATH U MHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;



CaMOCTOSITENIbHO BbIOWpaTh ONTUMAJbHYIO (GOpMYy MpEACTaBICHUS
uHpOpMallMl U WUIIOCTPUPOBATh pEIIaeMble 3aJadd HECJIOXKHBIMU
CXEMaMH, AMarpaMMaMHy, HHOU IpaUKoi U X KOMOMHALIUSAMHU.

KoMmyHMKaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe elCTBUS:

B X0Ji¢ 00CyX/IeHHs y4eOHOTr0 MaTepuasa, pe3yabTaToB JabopaTOpPHBIX
paboT M TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY O00CYXIaeMOii
TEMBbl M BBICKa3blBaTh WJEH, HAILICJICHHbIE HA pEIICHHE 3aJaud |
nojepxaHue 01arokenareIbHOCTH OOLICHMS;

CONOCTABIAATh CBOU CYXJACHHS C CYXKICHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXuBaTh Pa3audue U CXOJICTBO MO3ULINN;

BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBITOJIHEHHOTO (PU3NYECKOTrO
omnbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMaTh W  WCHOJB30BaThb  IIPEUMYINECTBA  KOMAaHJHOM M
WHJUBUyaJIbHOM pPaOOThl MPU PEIICHUHM KOHKPETHON (pu3HUecKou
po0JIeMBl;

NPUHUMATh LEJd COBMECTHOM JAESITENbHOCTH, OpPraHU30BHIBATH
NEUCTBUA N0 €€ JIOCTHKEHHUIO: PACHpPENeNsTh poJid, OOCYXIaTbh
OpoLEeCChl M PEe3yJbTaTbl COBMECTHOW paboThl, 0000LaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBIMIOJIHSTH CBOK 4YacTh PaOOThI, TOCTUTasi KAYECTBEHHOTO pe3yjbTaTa
[0 CBOEMY HANpaBJICHUIO U KOOPAWHUPYS CBOU ACHCTBUSA C JIPYTHMHU
YIEHAMH KOMAaH/Ibl;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISAITh  MPOOJIEMbl B KU3HEHHBIX W y4E€OHBIX CHUTYyalUsX,
TpeOYIOIUX JJIsl pelIeHus] PU3NUECKUX 3HAHUH;

OPUEHTHUPOBATHCS B PA3IUYHBIX I[OAXOAAX IPUHATUS PELICHUH
(MHAMBUAYATbHOE, TPUHATHE PEIICHUs B TPYIIE, NPUHIATHE PELICHUN
rpynmnoun);

CaMOCTOSITEJIbHO COCTaBIIATh AJNTOPUTM pEIICHUs (PU3NYECKON 3aTayu
WA IUJJaHA MCCIENOBAaHUA C Y4YETOM HMEIOIIUXCSA PECYpCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTh MpejjaraeMble
BAPUAHTHI PELICHU;



ACJIaTh BLI60p )51 6paTI> OTBCTCTBCHHOCTSD 3a PCUICHHC.

CﬂMOKOHTpOJIB, SMOLIMOHAJIbHBIN NHTEJJIEKT:

JaBaTh aJEKBaTHYIO OLIGHKY CUTyalldd U Mpejararb IJiaH e€
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHOKEHHUS (HEIOCTHKEHUSI) Ppe3yJbTaToOB
NeSTEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICSITEIILHOCTH (B TOM UHCIIE€ B XOJ1 BBITIOJHEHUS
(GuU3MUEeCKOro MCCIEOBaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHMUBIIMXCA CUTYallul, YCTaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA L€ U YCIOBUSAM,;

CTaBUTh ce0s Ha MECTO JPyroro 4ejoBeKa B XOJ¢ Ccropa WU
JUCKYCCUM Ha Hay4YHyl0 TeMy, IOHHMAaTh MOTHUBBI, HAMEPCHHUS U
JIOTHKY JAPYroro;

pU3HABAaTh CBOE MPABO Ha OIIMOKY IMPHU PEIIeHUH (PU3MUECKUX 3a7ad
WJIM B YTBEPIKIECHUSIX Ha HAYYHBIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koHuy oOydeHus B 7 KJjacce IMpEeAMETHBIE PE3yJIbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

WCIIOJIB30BaTh TOHATHSA: (DHU3WYECKHEe W XUMHUYCCKHE SBIICHUSA,
HaOIII0/IEHUE, SKCIIEPUMEHT, MOEIb, TUIIOTE3a, SAUHUIBI (PHU3UIECKIX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE,
KHUJIKOe, Ta3000pa3HOE), MEXaHWYECKOe JBHKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJUHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gedopmarus  (ympyras, —IUIaCTHYECKas),  HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznmuuath siBaeHUs (nuddys3us, TEIOBOE JBWXXEHUE YacCTHIL
BEIIECTBA, PABHOMEPHOE BWKCHHE, HEPAaBHOMEPHOE JBUKCHHE,
WHEpIMs, B3aUMOJCHCTBHE Tel, paBHOBECHE TBEPABIX TEl C
3aKpEeIUIEHHONW OChIO BpallleHus, Iepeaada JaBiICHUS TBEPIBIMHU
TeJIaMH, KUAKOCTSIMH M Ta3aMu, aTMoc(hepHOe MaBJICHHE, IUIABaHHE
TeJ, TPEBpAIICHUs] MEXaHWYECKOW DSHEPruM) IO OMUCAHUI0 WX
XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOIINX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UYECKUX SBICHUM B
OKpY’KaloIleM MUpE, B TOM 4Yuciie (U3NUYECKUE SBICHHS B MPHUPOJE:



MPUMEPHI JBUKEHUS C PA3JIMUYHBIMU CKOPOCTSIMU B KMBOM U HEXKHBOU
Npupojie, ACUCTBUE CWIbl TPEHUSI B MPUPOJIC W TEXHUKE, BIUSIHUE
aTMOC(EepHOro JaBJCHUSI Ha )KUBOM OpraHu3M, IIaBaHUE PbIO, pblyaru
B TEJI€ 4YEJIOBEKa, NPU 3TOM MEPEBOAUTh MPAKTHUYECKYIO 3aJauyy B
y4eOHYI0, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3NYECKUX
SIBJICHU;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Te€l W (PU3HYECKHUE SBIICHMS,
UCTIIONB3Ysl  (U3MYECKHMEe BeNMUYUHBI (Macca, O0BEM, IJIOTHOCTD
BEILIECTBA, BPEMsI, IyTh, CKOPOCTh, CPEIHSA CKOPOCTh, CUJIa YIIPYTOCTH,
Cujla TSKECTH, BeC Tella, CWia TpEeHus, naBieHue (TBEPAOro Tea,
KUJKOCTH, Tra3a), BBITAJKUBAIONIAs CWJIA, MeEXaHW4eckas paboTa,
MOITHOCTb, IUJIEUO CHJIBI, MOMEHT CHJIbI, KO3((UIIMEHT MOJEe3HOTO
JNEeUCTBUSI MEXAaHU3MOB, KHHETHYECKAs U MOTEHIMAIbHAs SHEPTHUs ), IPU
ONMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI HCHOJIb3YEMBIX
BEJIUYMH, WX OO0O3HAYEHUS ¢ E€IUHUIBI (PU3UUYECKUX BEJIUYHH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMYUHY C
JIPYTUMH BEIUYUHAMU, CTPOUTH TpadUKy HU3YyUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIIMYUH,;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SIBIICHUS M IIPOLIECCHI,
UCIIONb3Ys MpaBWia CIOXKEHUS CHI (BIOJb OJHOW MPSIMOM), 3aKOH
I'yka, 3axon Ilackans, 3aKkoH ApxuMmea, TpaBUJIO PaBHOBECHS pbluara
(6oka), «30JI0TOE TMPaBWIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMaTUYECKOE BHIPAXKEHNUE;

OOBACHATH (PU3WYECKUE SIBIICHUSA, TPOIECCHl U CBOMCTBA TEl, B TOM
Yucja€ M B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHPOBAHHOTO
XapakTepa: BBISABIATH MPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
0o0bsiCHeHHE U3 1—2 JOTrMYEeCcKHUX IIAaroB ¢ ONOpod Ha 1—2 M3ydYeHHBIX
cBOlicTBa  (pu3MYECKUX  SBIEHUHN, (U3UYECKUX  3aKOHA  WJIH
3aKOHOMEPHOCTH;

pemath pacy€THble 3aayd B 1—2 HEWCTBHUS, UCMOJB3Ysl 3aKOHBI U
dbopmyIbl, cBsi3bIBaOIMNE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAJIH3a
YCJIOBUSA 3aJayd  3alUChIBaTh KPATKOE YCIOBHUE, MOJICTABIISIThH
dbu3udeckre BEJIMYUHBI B ()OPMYJIBI M TIPOBOAUTH PAacuéThl, HAXOIUTh
CIIPaBOYHbIE JaHHbIC, HEOOXOAMMBIC JJIsl PEICHUs 3a7ad, OLCHUBATH
PEATUCTUYHOCTD MOTYYCHHON (PU3UYECKON BETNUUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh MPH TOMOIIU
(¢u3MUeCKUX METOJI0OB, B OIMCAHUU HCCIEIOBAaHUS  BBIICIATH



MPOBEPSIEMOE MPETIOT0KEHNE (rumoresy), pa3nuyaTh 151
WHTEPIPETUPOBAThH TIOTYUYCHHBIN pe3yJIbTaT, HAXOAUTh OMIMOKH B XOJIE
OTIBITA, JIEJIATh BBIBOBI MO €0 pe3yJibTaTaM;

IPOBOJUTH OIBITHI 1O HAOMIOACHUIO (U3MYECKUX SIBICHUN WIH
¢u3nueckux  CBOWCTB  Tel:  (opMyJIHpOBaTh  MpOBEpsSEMbIC
MPEANOJOKEHNA, CcOOMpaTh  yCTAHOBKY M3  IPEIJIOKEHHOIO
000pyI0BaHUSs, 3aMMUCHIBATH XOT OTBITA U ()OPMYITUPOBATH BHIBO/IBI,
BBITIOJIHATD MPSIMbIE MU3MEPEHUsl PACCTOSHMS, BPEMEHH, MAacChl Tela,
00bEMa, CHJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YUYETOM
3a/IaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOAUTH UCCJIEA0OBAHUE 3aBUCUMOCTU OJHOM (DU3NUECKON BEIIMUUHBI
OT JPYTo¥ C UCTOJIB30BAHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBUIKYIIErOCsl Tella OT BPEMEHU ABUKCHHS TeJia, CHUJIBI
TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH
TE€ U HE3aBUCUMOCTU CHJIbI TPEHHSI OT IUIOIIAJA CONPUKOCHOBEHUS
TE€JI, CUJIbI YIIPYTOCTU OT YJIJTMHEHUS MPY>KUHBI, BHITATKUBAIOIICH CUJIBI
OoT 00BbEéMa MOTPYKEHHON YacTU Tela U OT IUIOTHOCTH >KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO
HNOTPYKEHO TEJI0, YCIOBUM TJIaBaHUS TEJl, YCIOBUN PABHOBECHUS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIEIOBAHMUS,
coOuparh  YCTAaHOBKY M  BBIMOJHATH  HU3MEPEHHs,  Cleays
MpPEUIOKEHHOMY  TUIaHy, (UKCHpOBAaTh pe3yJbTaThl IMOJTYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIIMYUH B BHUJIEC MPEIJIOKECHHBIX TaOJIHIl U
rpaduKoB, AeNaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEIOBAHMUS;

MPOBOAUTL KOCBEHHBIE M3MEpEHUs] (PU3NYECKUX BEIUYUH (IJIOTHOCTh
BEILIECTBA XUJKOCTH M TBEPIAOTO TeENa, CUJIa TPEHUS] CKOJIBXKEHHS,
JABJICHUE BO3[yXa, BBITAIKUBAIOIIAS CHUJIA, JCUCTBYIOIIAs Ha
MOTPY>KEHHOE B KUJKOCTh TeJ0, KOAPHUIMEHT MOJE3HOr0 JCHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAysl MPEIIOKEHHON HMHCTPYKIUU: TPHU
BBITIOJIHCHUH M3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYEHUE UCKOMOI BEJTUYUHBI;

coOnoaTh MpaBujia TEXHUKM 0€30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYIOBaAHUEM;

YKa3bIBaTh MPUHIIUIIBI IEUCTBHS PUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIuar, MOJBMKHBIN U HETIOJBMKHBIN 0JIOK, HAKJIOHHAS TJTIOCKOCTH;



K

XapakTepu30BaTh NPUHIUIIBI JICUCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONUCAHUS (B TOM YHCIE:
NOAIINITHUKHN, YCTPOWCTBO BOJOMNPOBOJA, THUIPABIWYECKUN Mpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBON HAcOC, apeoMETp), HCHOIb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SBJICHUH U HEOOXOAUMbBIC
¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TpUMEphl (HaxoAWTh HHPOPMAIUMIO O MpPUMEpPaxX)
MPAKTUUECKOTO HMCIONb30BaHUs (DU3MUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HH JUTIS 00ecTieueHnsi 0€30MacHOCTH MPU OOpaIIeHUH ¢ MpUuOopaMu
U TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHHUSI 3I0POBbSI U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO ITOBEJCHUS B OKPYIKAIOIIEH Cpee;
OCYLIECTBIATh OTOOpP HMCTOYHHUKOB HHGpopmanuun B HWHTEepHEeTEe B
COOTBETCTBUM C 33JaHHbIM [OHMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIIMXCS 3HAHUM U TyTEM CpPaBHEHUSI PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh MH(POPMALIUIO, KOTOpas SBJISIETCS MPOTUBOPEUYMBOM HIIU
MOJKET ObITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh TPHU  BBIIOJHEHHH Yy4YE€OHBIX 3aJlaHUid  HAy4HO-
MONYJSIPHYIO JIUTEPATypy (U3HUECKOTO COAEpKaHUs, CIpPaBOYHbIE
Marepuanbl, pecypcbl cetd MHTepHer, Bianerb npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3zoBaHus MHGOPMAIMU U3 OIHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKHME MUCHMEHHBIE M YCTHBIE COOOILECHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIK (PU3UIECKOTO COACPKAHUSA, B
TOM 4Yucie NyOJUYHO JieJaTh KpaTKUE COOOIIEHHS O pe3yJibTaTrax
IPOEKTOB WM YYEOHBIX HCCIEJOBaHWM, TMPU OTOM TPaMOTHO
UCIIOJIb30BaTh M3YyYCHHBIM TOHSITHMHBIA amnmapar Kypca (Qu3uKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

IIPU BBINOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUI pacnpenessiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 3a/J1a4aMH,
CIEAUTh 3a BBHIIOJIHEHUWEM IUIaHA JACHCTBHM, aJ€KBaTHO OIICHUBATh
COOCTBEHHBIM BKJaJ B JICITEIBHOCTh TPYIIBI, BBICTpaUBaTh
KOMMYHUKATHBHOE B3aMMOJICICTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIHX.
KOHIly o0yueHus B 8 KJjiacce MpeAMETHbIE pe3yJibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YHAIONTUXCST YMECHHIA:

WCIIONB30BaTh IIOHATHUA: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE
IBWKCHUE aTOMOB M MOJIEKYJ, arperarHble COCTOSIHHs BELIECTBA,
KPUCTAJTINYECKHE U aMOp(HBIEC Tesa, HACBIIIEHHBIN 1 HEHACBHILICHHBIN
nap, BIAKHOCTb BO3/lyXa, TEMIEPATypa, BHYTPEHHSA DHEPIHUS,



TEIUIOBOM  JIBUTATeNlb,  JJIEMEHTApPHBIM  DJIEKTPUYECKUM  3apsn,
ANEKTPUUYECKOE TI0J€, MPOBOAHUKH U JAUDJICKTPUKHU, MOCTOSHHBIN
ANEKTPUUYECKUN TOK, MATHUTHOE TOJIE;

pasnuyaTh sBJICHUS (TEIUIOBOE paclIMpPEeHUe U CKaTHe, TeIuionepeaaya,
TEIJIOBOE  PABHOBECHE, CMauyMBaHWE, KANWUISIPHBIE  SBJICHUSA,
HCIIapeHue, KOHJIEHCAlus, IJIaBJIEHUE, KpHUCTaTA3aIIs
(oTBepaeBaHUE), KUIIEHUE, TeIUionepeaaya  (TErIONPOBOIHOCTD,
KOHBEKIUS, U3TyUEHHUE), SJEKTPU3aLMs TeJl, B3aUMOJICICTBUE 3apsiI0B,
NENUCTBUS AIEKTPUYECKOTO TOKA, KOpPOTKOE 3aMbIKaHHUE,
B3aMMO/ICCTBUE MarHUTOB, JICMCTBUE MArHUTHOIO MOJI HA TPOBOJIHUK
C TOKOM, DJICKTPOMarHuTHas HWHIYKIMS) 1O ONUCAHUIO UX
XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MYECKUX SBICHUN B
OKpY’KalollleM MHUpE, B TOM 4ucie (PU3UYECKUE SIBICHHS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSXKCHUE W KalNWUISIPHBIC SIBJICHUS B TPUPOJIE,
KpUCTAJIBI B Tpupoje, uznydyeHue CollHIa, 3aMEp3aHUE BOJOEMOB,
MOpckue Opusbl, 00pa3oBaHHE pOChl, TyMaHa, WHes, CHera,
AJNIEKTPUYECKUE SBJICHUS B arMmocdepe, DIEKTPUYECTBO >KUBBIX
OpraHu3MOB, MAarHuTHOe Toje 3eMiu, Jpedd ToNrcoB, poib
MAarHUTHOTO TIOJIS JIJISl J)KU3HU Ha 3eMJie, MOJSIPHOE CUSHUE, TIPU ITOM
NEPeBOIUTh  MPAKTUYECKYI0  3a7ady B Y4eOHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUMN;
OMUCHIBATh HW3YUYCHHBIE CBOWCTBA Tel W (U3WYECKUE SIBIICHUS,
UCTIONIb3Ysl  (M3MYECKUE BEIWYUHBI  (TeMIleparypa, BHYTPEHHSA
SHEPrUs, KOJIMYECTBO TEIUIOTHI, yJAeNbHas TEIJIOEMKOCTh BEIECTBa,
yZelibHAsl TEIJIOTa IUIABJICHMS, yJAeNbHAs TEeIuloTa napooOpa3oBaHMS,
yAelbHas TEIJIoTa CropaHusi TOIUIMBA, KOA(PQUIIMEHT TIOJIE3HOTO
JNEUCTBUSL TEILUIOBOM MAIlIMHBI, OTHOCUTEIbHAs BJIAXXHOCTh BO3/yXa,
ANEKTPUYECKUN 3apsill, CWJIa TOKA, DJJIEKTPUUECKOE HANpsSHKEHUE,
COMNPOTUBJICHUE TPOBOJHUKA, YAECIbHOE CONPOTHUBIICHUE BEILECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUYECKOTO TOKA), IPU OMHCAHUU MTPABUIILHO
TPAKTOBATh (PU3NYECKUN CMBICT UCTIOJIb3YEMbIX BEJIMYUH, 0003HAYCHUS
Y eIUHUIIB (PU3UUYECKUX BEJIMYUH, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEJIWYUHY C JAPYTUMU BEIUYMHAMU, CTPOUTH
rpadvKu U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYNH;
XapaKTepHU30BaTh CBOWCTBA TeN, (PU3UYECKHUE SIBJIECHUS U MPOLECCHI,
HCIIOJIb3YsI OCHOBHBIE MOJI0KEHUSI MOJIEKYISIPHO-KUHETHUECKON TEOPUH



CTPOEHHSA  BEIIECTBA, NPHUHIMUI  CyNEepHo3uUuu  nojed  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma st
ydacTka 1enu, 3akoH [xoyns—JIeHia, 3aKkoH coXxpaHeHUs! SHEPTUu, MPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3allMCHIBATH €T0
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE  CHTyaluld  MPaKTUKOOPUEHTHUPOBAHHOI'O  XapakTepa:
BBISBJISITh NPUUYUHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 12
JIOTUYECKUX IIaroB ¢ OMOPOM Ha 1—2 M3yUYEHHBIX CBOMCTBA (PU3UUYECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peuate pacy€THhIC 3aauyud B 2—3 JACUCTBUA, HUCHOJIB3YS 3aKOHBI M
dbopmyIibl, cBsi3bIBarONIME (PU3UYECKUE BEIIMUMHBI: HA OCHOBE aHau3a
YCJIOBHSI 3a/layyl 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUJISl PEIICHHs 3aJladd, BHIOWpATh 3aKOHbI U (HOpMyIIbI,
HeoOXoauMble JUIsi €€ pelIeHusi, MTPOBOJUTh Pacu€Thl U CPaBHUBATH
MOJIyYEHHOE 3HAaYeHHEe (PU3MYECKOW BEJIMYMHBI C HW3BECTHBIMH
JTaHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIA
(GuU3HUECKUX METOJIOB, UCIIOJIb3Ysl OMHCAHUE UCCIICIOBAHUS, BBIICISATh
IpPOBEPSIEMOE TMPEANOJ0KEHUE, OLIEHUBATh MPABWIBHOCTh MOPSAIKA
MIPOBE/ICHMSI KCCIIEIOBAHUS, JA€JIaTh BHIBOJIBI,

MPOBOAUTL OMBITHI MO HAOMIOACHUIO (U3NUECKUX SIBJICHUU WIIH
¢u3nUecKuX CBOWCTB TeN (KamWJUIAPHBIC SIBJICHHS, 3aBUCUMOCTH
JaBJICHUS BO3/yXa OT €ro o0béMa, TeMIeparypbl, CKOPOCTH Mpoliecca
OCTBHIBAHMSI M HArpeBaHUs MpPU U3IYYEHUH OT LBETa H3Iydarollen
(mornomaromiei) MOBEPXHOCTH, CKOPOCTh HCHApeHUsi BOABI OT
TEMIIEpaTypbl KUAKOCTH M TUIONIAAN €€ MOBEPXHOCTH, DJEKTPU3ALIMS
T€1 U B3aUMOJICHCTBHE JJIEKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3aIllsl MATHUTHBIX TOJIEH MOCTOSHHBIX
MAarHuTOB, JCWCTBHUS MArHUTHOTO TIOJSl Ha TMPOBOJAHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUTATEINSI TOCTOSTHHOTO
TOKa): (OPMYJIUPOBATH MPOBEPSIEMBbIC MPEANOIOXKECHUS, COOUPATH
YCTAaHOBKY U3 MPEIIOKEHHOTO 000pYJOBaHUS, OMUCHIBATH XOJ OMBITA
1 (OpMyYITUPOBAThH BHIBOJIBI;

BBITIOJIHATh  MPSMBIE  HW3MEPEHUST TEMIEPaTyphbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/lyXa, CHUJBl TOKA, HAMPSOHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPUOOPOB U JATYMKOB (PM3UUECKUX BEIIMUWH, CPABHUBATH



pe3yibTaThl  M3MEPEHHH ¢  y4&TOM  3aJaHHOM  aOCOFOTHOM
MOTPELIHOCTH;

IPOBOJUTH UCCIIECIOBAHUE 3aBUCUMOCTHU OJHOM (hPHU3MUECKON BETUUMHBI
OT JApPYyrodl C HCIOJB30BaHUEM NPSIMBIX H3MEpPEHUil (3aBUCHMOCTH
COMPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, IUIOMAAN IOMNEPEYHOIO
CEUYEHHUS] U YJIENBbHOTO COINPOTHUBJICHHS BEIECTBa MPOBOJIHUKA, CHUJIbI
TOKa, UAYIIEro 4Yepe3 MPOBOJHUK, OT HAIPSKEHUS Ha IMPOBOJIHUKE,
WCCJIEIOBAaHUE IOCJIEOBATENIFHOTO M MapaUIeIbHOTO COCAMHEHUN
MPOBOJHMKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY U
BBITIOJIHATD U3MEPEHHUs, ClIeys MPE/IJIO)KEHHOMY IIaHy, (UKCUPOBAThH
pe3yiabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOJUIl U TPaduUKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

MPOBOANTH KOCBEHHBIE W3MEpEHHsS (U3NYECKUX BEIUYUH (yIelIbHas
TEIIOEMKOCTh BEIIIECTBA, COIMPOTUBICHHE IMPOBOAHHMKA, paboTa u
MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): MJIaHUPOBATh U3MEPEHUs, COOMPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJENys MPEIJIOKEHHON UHCTPYKIIUH,
Y BBEIYHCIIATH 3HAYCHUE BEIMYUHBI,

coOnoaTh IMpaBuja TEXHUKM 0€30MacHOCTH Mmpu  padbore ¢
71a60paTOPHBIM 000PYOBaHUEM;

XapaKTepU30BaTh TMPUHIUIBI JCUCTBUS HW3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpPOM Ha UX OMHCaHHs (B TOM YHUCIIE:
CHCTEeMa OTOIUICHUSI JOMOB, TUTPOMETp, apoBasi TypOMuHa, aMIIepMeTp,
BOJIBTMETP, CUETUYHK DIIEKTPUUIECKON IHEPTUH, dIEKTPOOCBETUTEIHHBIC
puoOOPHI, HarpeBaTeIbHbIC AIEKTPOIIPUOOPHI (mpumepsr),
AIIEKTPUYECKUE TMPEAOXPAHUTENH, 3JIEKTPOMArHUT, AJIEKTPOJIBUTaTEINb
MOCTOSIHHOTO TOKa), HWCIOJb3ys 3HAHUS O CBOWCTBAaX (PUIUUECKUX
SABJICHUN 1 HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA U H3MEPUTEIIbHBIC
npuOOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (3KUIKOCTHBIM
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATENb BHYTPEHHETO
CTOpaHHUs, dJIEKTPOCKOII, PEOCTAaT), COCTABISATh CXEMBI AIEKTPUICCKUX
Hene ¢ ToCHeAOBaTeNbHBIM M MAPAUICIBHBIM  COSIMHEHHEM
AJIEMEHTOB,  pa3juyas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
AJIEKTPUYECKUX LETIEH;

MPUBOJAUTh TpUMEpbl  (HAXOauTh HWH(OpPMAIMIO O MpUMEpax)
MPAKTUUECKOT0 HCITONb30BaHUs (PU3MUECKUX 3HAHUM B MOBCEIHEBHOU
KU3HHU JIJIs1 o0ecrieueHus: 0€30acHOCTH MPU OOpaIieHu ¢ MpudopaMu



K

1 TEXHUYECKUMH yCTPONCTBAMHU, COXPAHECHHS 3I0POBBS U COOIIOACHUS
HOPM PKOJIOTUYECKOTO MMOBEJICHHS B OKPY’KaIOIIEH CpeIe;
OCYIIECTBIISATh TMOUCK HHPOpMau (U3HYECKOTO COACPKAHHUS B
WNHTepHeTe, HAa OCHOBE WMEIONIMXCS 3HAHUUA W TYTEM CpaBHCHUS
JIOTIOJTHUTEIBHBIX MCTOYHUKOB BBIIEIATh HWHGPOpPMAIHIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYMBON MITH MOXKET OBITH HEIOCTOBEPHOIA;
UCTIONB30BaTh TPH  BHINIOJHEHWHM  Y4YeOHBIX 3aJaHUN  HAydHO-
MOMYJIIPHYIO JINTEPATypy (PU3NUECKOTO COACpKAHUSA, CIPABOYHBIC
Marepuanbl, pecypchl cetTm  VHTepHET, BiameTh npuéMamMu
KOHCTICKTUPOBAHUSI TEKCTa, MpeoOpazoBaHusi MHPOpPMAIMH U3 OJIHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE NMUCHMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mass MHPOPMAIIUI0O U3 HECKOJIBKUX HCTOYHUKOB (PHU3UYECKOTO
colepkaHusl, B TOM 4YHCIEC NyOJUYHO TPEACTABIATh PE3YyIbTaThI
IPOCKTHOM WM MCCIENOBATEIbCKONW  JEATEIBHOCTH, TIPH ITOM
IPaMOTHO UCIIOJIb30BaTh HW3YUYEHHBIM MOHATUHHBIN amnmapar Kypca
(U3HUKH, COMMPOBOXKIATh BRICTYTUICHUE MTPE3CHTAIINCH;

MIPU BBIMIOJTHEHUN YYEOHBIX MPOCKTOB M HCCIEAOBAHUN (HU3MUCCKUX
MPOLIECCOB paclpeneisTh OO0SI3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]a4aMHU, CJICIUTDH 32 BBHIIOJTHEHUEM IIJIaHa JEHCTBUN
U KOPPEKTHUPOBATH €r0, aJIEKBATHO OIIEHUBATh COOCTBEHHBIN BKJIAJl B
JeSATETHLHOCTD TPYIIIIBI, BBICTPAWBaTh KOMMYHUKATHBHOE
B3aUMOJICUCTBHE, MMPOSBIISS TOTOBHOCTh Pa3peniaTh KOH(IUKTHI.

KOHIly oOyueHHs B 9 KJjacce TpeJAMETHbIC pe3yJibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh IOHATHSA: CHUCTEMa OTCYETa, MaTepualbHas TOYKA,
TPaeKTOpHs, OTHOCHUTEJIBHOCTh MEXaHUYECKOT O JBUKCHUS,
nedopmanus (ynpyras, iacTuyeckas), TpeHHue, LIEeHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M TNEPErpy3KH, LIEHTP TAKECTH, a0COIIOTHO
TBEPAOE TEJIO, LEHTP THKECTHU TBEPAOTO Tejla, pPaBHOBECHE,
MEXaHWYeCKre KoJeOaHWsi M BOJIHBI, 3BYK, HH(PPA3BYK U YJIBTPA3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTaJlbHO30PKOCTb,  CHEKTPhl ~ UCIYCKaHUA WU
noryionieHus1, aibda, 0era- U raMma-u3aydeHus, U30TOIbI, sAcpHas
DHEPIeTHKa,;

pasznuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSMOIMHEIHOE
JIBUYKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
NaJeHue  Tel, PAaBHOMEPHOE  JABWKEHHE II0  OKPYXKHOCTH,



B3aMMOJCICTBUE  TEJ, PEAKTUBHOE [BIXKEHHE, KOJEOATEIbHOE
JIBMKCHHE (3aTyXalllue W BBIHYXKICHHbIE KOJIEOaHUs), pPE30HaHC,
BOJIHOBOE€  JIBJKEHUE,  OTPaKEHUE  3ByKa,  IPSMOJIMHEHHOE
pacnpoCTpaHEHHE, OTPAXKEHUE U NPEJOMIICHHE CBETa, IOJHOE
BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3JIOKEHUE OEJIOro CBETa B CIEKTP U
CIIOKEHUE CHEKTPAJIbHBIX LIBETOB, AMCIEPCHSI CBETA, E€CTECTBEHHAas
PaANMOAKTUBHOCTh, BOSHUKHOBEHHE JMHEHYATOrO CIIEKTPA W3IIyUYECHHS)
[0 OINHCAaHUIO MX XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3UUYECKUX SBICHUA B
OKpY’KarollleM MHUpe (B TOM 4Hciie (PU3NYECKUE SIBICHUS B MPUPOJIE:
NPWINBBlL W OTJUBBI, JBWKeHUWE IulaHeT COJHEYHOW CHUCTEMBI,
PEAaKTHUBHOE JBWKEHUE JKHUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB
KUBOTHBIMM, 3E€MIICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAaMH, 3XO,
L[BETA TE€JI, ONTUYECKUE SIBJIICHUS B MPUPOJE, OUOIOTHYECKOE JIEHCTBUE
BUJIUMOT'O,  YJIBTPA(PHUOJIETOBOTO M PEHTTCHOBCKOTO  HW3JIyUYEHHI,
€CTECTBEHHbII  pagUOaKTUBHBbIA  (OH,  KOCMHUYECKHE  JIyYH,
PAaAMOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MUHEPAIOB, JIEHCTBUE
paZMOaKTUBHBIX M3JIy4YeHUH Ha OpraHu3M 4YeJOBEKa), MpU 3TOM
MEePEeBOIUTh  MPAKTUYECKYI0  3aJadyy B  yueOHYI0, BBIICIATh
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NUYECKUX SIBJICHUM;
ONHUCHIBATh HW3YYEHHbIE CBOMCTBA Tel M (U3MUECKHUE SIBICHMUS,
UCTIOJIb3Ysl (PU3NYECKUE BEIMYHMHBI (CPEIHSASI U MTHOBEHHAs CKOpPOCTb
TeJa IpY HEPAaBHOMEPHOM JBUKEHUU, YCKOPEHUE, NTepEMELIEHUE, MYTh,
yIJIOBasi CKOpPOCTh, CHJIa TPEHHUS, CHJIA YOPYrOCTHU, CHUJIA TSAKECTH,
YCKOpEHHE CBOOOIAHOIO IMAJEHUs, BEC TENa, UMITYJIbC TEJa, UMITYJIbC
CWJIbI, ME€XaHHueckas paboTa M MOIIHOCTb, MOTEHLMAJIbHAS SHEPTUs
Tena, MOAHATOrO HaJl MOBEPXHOCTBIO 3€MJIM, NMOTEHIMAIBHAS YHEPTHS
C)KaTOW TMpPY>KUHbI, KUHETUYECKAs] DHEprus, IOJHAs MEXaHUYecKas
SHEPrus, NMEepHoJ M YacToTa KojeOaHWid, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCThb CBETA, IOKAa3aTellb MPETOMIICHHUS
Cpelbl), MPHU OIMMCAHUM NPABUIBHO TPAKTOBATh (DU3HMUECKUNA CMBICI
UCIIOJIb3YEMBIX BEJIWYUH, OOO3HAYEHUS M EAUHHIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTH (OPMYJIbl, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpadUKu H3yUYEHHBIX
3aBHCUMOCTEHN (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUYECKUE SBIICHUS U IPOLECCHI,
WCIIOJIb3Y$ 3aKOH COXPAaHEHHUs SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,



MPUHLNN CYNEPHO3UIIMU CHJI, TPUHIUII OTHOCHUTENIbHOCTH ['amuies,
3aKOHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJICHUS] CBETA, 3aKOHbI COXPAHEHUs 3aps0BOr0O M MacCOBOIO
yyceNn TMpU SAJIEPHBIX peakuusX, NP 3TOM JlaBaThb CJIOBECHYIO
GOpMyIMpPOBKY 3aKOHa M  3alMChIBaThb €ro  MaTeMaTU4ecKoe
BBIpaXCHHUE;

OOBSACHATH (PU3WYECKUE TPOIIECCHl M CBOMCTBA TENl, B TOM YHUCJIE U B
KOHTEKCTE€  CHUTyalluii  NPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBIIATH MPUIMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHE U3 2—
3 JIOrMYEeCKUX IIaroB C omnopol Ha 2—3 WU3y4YEHHBIX CBOWCTBA
bu3nuecKux SBICHUM, PU3NYECKUX 3aKOHOB MJTU 3aKOHOMEPHOCTEH;
pemiath pacuéTHble 3adaud (OMMparoIIUMecs Ha CcucreMmMy u3 2-3
ypaBHEHMI), HUCMOJB3Ysl 3aKOHBI W  (OPMYJIbI, CBSI3bIBAIOIINE
dbu3uyeckre BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3aJadyu
3alUChIBATh KPATKOE YCJIOBUE, BBISBIATH HEJOCTAIOIIAE WU
M30BITOYHBIC JAaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMbIC
JUIS PEIICHUS, MPOBOJUTH PACUYEThl U OIEHUBATh PEATUCTUYHOCTH
MOJIYYE€HHOT0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIU
(Gu3HUEeCKMX METOJIOB, UCIIONB3YSl OMUCAHUE WCCIEAOBAHUS, BHIICIAThH
IpPOBEPSIEMOE NPEANOJIOKEHNE, OLCHUBATH MPABWIBHOCTh MOPAJIKA
MPOBEJICHUSI UCCJEAOBAHUS, JeJaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOJICHUM U OTIBITOB;

IPOBOJUTH OIBITBI IO HAOMIOACHUIO (U3UYECKUX SBJICHUNA WM
bu3nUecKux CBOMCTB TN (M3y4eHue BToporo 3akoHa HproToHa, 3akoHa
COXpPaHEHUSI DHEPTUHU, 3aBUCUMOCTh NEpHoaa KoJeOaHU MPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a 1 KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTATYAbl MajbIX KOJICOAHMH, NPSIMOJIMHEHHOE pPacIpoCTpaHCHUE
CBETa, pas3joKeHHe OeJIoro cBeTa B CIEKTP, M3yUYE€HHE CBOWCTB
M300paKeHHsI B TUIOCKOM 3€pKajie U CBOWCTB M300payKeHUs MpeIMeTa B
cobuparoniei JTuH3e, HaOJII0ACHUE CIUIONTHBIX U JIMHEWMYAThIX CIIEKTPOB
U3JIYYEHHUS): CaMOCTOSITEIbHO COOMpATh YCTAaHOBKY U3 H30BITOYHOTO
Habopa 000OpyIOBaHUs, OMHUCHIBATH XOJ OIBITA M €r0 Pe3yJbTaThl,
(dbopMyIHpPOBaTH BHIBOJIBI;

MPOBOJIUTh TPU HEOOXOAMMOCTH CEPUI0 TMPSMBIX H3MEPEHUIA,
ompenenss CcpeaHee 3HA4YeHHE H3MeEpsieMor BenW4YuHBI ((POKyCHOE
paccTostHue coOuparoieid JUH3bI), O0OCHOBBIBATH BBIOOpP cCroOcoOa
U3MepeHus (M3MEpUTEIHLHOTO TpUOopa);



MPOBOANTH HCCIIECOBAHHE 3aBUCHUMOCTEH (PU3UYECKHX BEIMYUH C
MCIOJIb30BaHUEM MPSAMBIX W3MEPEHUI (3aBUCUMOCTh MYTH OT BPEMEHH
IpY PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauyallbHOM CKOPOCTH, Mepuoia
KOJIe0aHU MaTeMaTUYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yTila OTPaXKEHUs CBETa OT yTriia MaJeHUs U yTiia IpeIOMJICHHS OT yria
najeHus ). IJIAaHUPOBATh HCCIIEJOBAHUE, CAMOCTOSITENIBHO COOMpPATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl TMOJTYYCHHOH 3aBHCHUMOCTHU
(Gu3NUeCKUX BEJIIMYMH B BHUJIE TAOJIHI] U rpadUKOB, JeiaTh BBIBOJBI 10
pe3yibTaTam UCCIEI0BaHUS;

MPOBOANTH KOCBEHHBIE H3MEPEHHUS (U3MUECKUX BEIUYUH (CpemHsis
CKOpPOCTh M YCKOpPEHHE Tela TMpPH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOAHOIO MaJIeHUA, KECTKOCTh MPYKUHBI, KOADPUIIMEHT
TPEHUS CKOJIBXEHMsI, MEXaHUYecKas paboTa U MOIIHOCTb, 4YacToTa U
nepuos KoJeOaHWi MaTeMaTHYeCKOro U MPYXUHHOIO MAasTHUKOB,
ONTHYECKasi cuJia coOuparonel JIMH3bI, PaguoaKTUBHBIA (POH):
MJIAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIMOJHATh ~ WU3MEpPEHUs, CJleays MPeUIOKEHHOM  MHCTPYKIMH,
BBIUMCIIATh 3HAUEHHE BEJIMYMHBI W aAHAIM3HPOBATh IOJyUYEHHbBIE
PE3yJIbTaThl ¢ YUETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOnroaTh MpaBuja TEXHUKM 0€30MacHOCTH mpu  padore ¢
71a60paTOPHBIM 000PYOBaAHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKK HW3YYCHHBIX (DU3MYECKHX MOJETCH:
MaTepuagbHas TOYKa, aOCOJIFOTHO TBEPAOE TENO, TOUCYHBIA MCTOUYHUK
CBETa, Jy4, TOHKAas JIMH3a, IUIAHETapHas MOJeJb aToMa, HYKJIOHHas
MO/JIeIb ATOMHOTO S]Ipa;

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS HW3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpOM Ha UX OmHcaHus (B TOM YHUCIIE:
CIUIOMETP, JATUYMKH TOJOKEHUS, PACCTOSIHUS M yCKOPEHUS, PaKeTa,
9XOJOT, OYKH, MepHcKom, (oToanmapar, ONTHYECKHE CBETOBOJIHI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHHUS O
CBOMCTBax (DM3MYECKUX SBJICHUH U HeoOXxoaumbie (usnyeckue

3aKOHOMEPHOCTH;
UCIIONb30BaTh CXEMbl M  CXEMAaTUYHbIE PUCYHKH  HW3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEITBHBIX npudOpoB 151

TEXHOJIOTHYECKHUX TIPOIECCOB TIPH PEIICHUH YYeOHO-TIPAKTHUSCKHUX
3a]1a4, ONTUYCCKUE CXEMBI JIJIS IMOCTPOCHHS M300paKCHUH B TUIOCKOM
3epKajie ¥ COOMparoleH JINH3E;



MPUBOJUTH TpuUMEphl (HaxoAWTh HHPOPMAIUMIO O MpPUMEpPaX)
MPAKTUYECKOTO MCIOJBb30BaHUs (PU3MUECKUX 3HAHWWA B TIOBCETHEBHOM
KU3HU JIJIA oOecreueHrst 0€30MacHOCTH MPU OOpaIlleHUH ¢ MprudopamMu
U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHHUSI 3I0POBbSI U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO TOBEJICHUS B OKPYKAIOLIEH CPELE;
OCYIIECTBIATh TOUCK WHpOpManuu (U3NIECKOTO COACPKAHUS B
WNHTepHeTe, C€aMOCTOSTEIBHO (OPMYIHpPYST TIOMCKOBBIA  3ammpoc,
HaXOAUTh  TyTH  ONPEACNICHUS  JOCTOBEPHOCTH  MOJYYEHHOUH
uH(pOpMaIlMM Ha OCHOBE HMMEIOLIUMXCS 3HAHUN W JIOMOJIHUTEIHHBIX
MCTOYHHKOB;

WCIONB30BaTh MPU  BHIMIOJIHEHUHM YYEOHBIX 3aJaHUNl  HAy4HO-
MONMYJSIPHYIO JIUTEPATYPy (U3UYECKOTO COJEpkKaHUs, CIPABOYHBIC
Marepuasibl, pecypchl cetu  MHTepHer, BlIaaeTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus WHGOPMAIMU U3 OHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC TMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
nH(pOpMAaIIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COACpKAHMS,
MyOJIMYHO MIPECTABIATh pe3yJIbTaThl MPOCKTHOMU W
UCCIIE0BATENBCKON IESITEIbHOCTH, IPU 3TOM IPaMOTHO HCIOJIb30BATh
W3YYCHHBIM TOHSITHUHBIA amnmapar H3ydyaeMoro paszena (U3NKU U
CONIPOBOKJIaTh BBICTYIICHHWE TPE3CHTAIUEH ¢ y4ETOM OCOOCHHOCTEH
ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KounvecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoabsnbie | Ilpakrnuyeckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zpnen 1. ®usuka u €€ poJib B NO3HAHNH OKPY:KAI0LEro MUpa
bub K
1.1 ®du3zuka - HayKa 0 IpUpojie 2 uosmotexa HO
https://m.edsoo.ru/7f416194
bub K
1.2 DOuU3NYeCKUe BEITMUUHBI 2 1 uosmotexa HO
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAy4HbIN METO/1 TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Paspen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOCHUM BellecTBA
bu6mmoreka [IOK
2.1 CtpoeHue BenecTBa 1
p B https://m.edsoo.ru/71t416194
29 JIBM>XKeHME U B3aUMO/ICCTBUE YACTHII 5 1 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2
P - https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHUe U B3anMoOAeiicTBHE TeJl
3.1 MexaHu4ecKoe IBIKEHUE 3 bubmuoteka [IOK



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

32 WNuepuus, macca, IIIOTHOCTh 4 bubmmorexa [IOK
' Pt ’ https://m.edsoo.ru/7f416194
Bu6muoreka [JOK
33 Cuna. B c 14
. DIV U https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. laBnenune TBEPABIX Teul, ;KUAKOCTEN U ra3oB
41 Jasienue. [lepenaya nasneHus TBEpABIMU 3 bubnuotexa [JOK
’ TelaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBieHne KUJIKOCTH 5 Bubmorexa HOK
https://m.edsoo.ru/7f416194
43 ATtMochepHoe 1aBieHue 6 bubmorexa HOK
https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH Y Ta3a Ha 7 bu6mmorexa [IOK
' MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaGora m MomiHOCTB. JHeprus
bu6mmoreka [IOK
5.1 Pa6ora u momHoC 3
T 1 MOTHHOCTD https://m.edsoo.ru/7f416194
52 [IpocTeie MexaHU3MBI 5 bubmmorexa [OK
https://m.edsoo.ru/7f416194
53 Mexanundeckast SHEpIrust 4 bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 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
https://m.edsoo.ru/7f416194

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO HACOB 10
I[TPOI'PAMME

68

12




8 KVIACC

KoanuecTBo 1yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposrbie)
Ne n/m Kontpoabusie | Ilpakruyeckue
NPOrpaMMbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasnen 1. TenoBble siBJIeHUs
1.1 C ICTBa BEIIICCTBA 7 bubmmorexa [OK
' TPOCHIE I CBONCT - https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
. 21 1 5
1.2 Ternossre mpouecce! https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pazjen 2. DiekTpuyeckne ¥ MArHUTHBIE SIBJIEHUS
71 DneKTpUYECKHe 3aps/ibl. 3apsHKEHHBIE Tea 7 1 bu6nunoreka [IOK
' U X B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
. i i 2 2
22 IToCTOSTHHBIN ANEKTPUIECKUI TOK 0 7 hitps-//m.cdsoo.rw/7f4 18 1ce
bu6nmmoreka [IOK
. 6 1 1.5
23 MartutHpic sBieHus https://m.edsoo.ru/7t4181ce
bu6nmmoreka [IOK
24 4
9HeKTpOMaFHHTHaﬂ HHHYKHHH https://m.edsoo.ru/7f4 181ce
Wroro no pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO HACOB 1O 68 4 145
I[TPOT'PAMME ’



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 KVIACC

KoaundecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHHE Pa3/1ejIOB H TEM nu(poBLIe
Ne n/m P Kontpoabusie | Ilpakruyeckue (mupp )
NMPOrpamMmMbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
Paznea 1. Mexanuueckue siBJIeHHUS
L1 MexaHn4ecKoe IBHKESHHE U CITIOCOOBI €TO 10 1 bubmuorexa [JOK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
1.2 BsaumonetictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
1.3 3aKOHBI COXPaHEHUSI 10 2 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Paznen 2. Mexannueckue Ko0J1e0aHUS W BOJTHBI
bu6nmmoreka [IOK
2.1 M o 7 3
CXAHMHACCKHE KOTCOAHHA https://m.edsoo.ru/7t41a4a6
bu6nmmoreka [IOK
22 MexaHH4YeCcKHe BOIHEBL. 3B 8 1 3
YK https://m.edsoo.ru/7t41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTpoMarHuTHOE 1M0J1€ ¥ 3J1eKTPOMATrHUTHBIE BOJTHbBI
31 DIEeKTpOMarHuTHOE oJie U 6 ) bubnmuoteka [IOK
' DJIEKTPOMArHUTHBIE BOIHEL https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6



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

Pazgen 4. CBeToBLI€e ABJIEHUA

4.1 3aKOHEI PaclpOCTPAHCHHS CBETA 6 2 bubmotexa [IOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
Bu6mmoreka [JOK
4.2 JI 0 6 3
HHSBLH OTTTHHCCIAC [TpHOOpST https://m.edsoo.ru/7f41a4a6
Bu6muoreka [JOK
4.3 P 0 3 2
a3Nio)KeHue 0eIoro CBeTa B CIEKTP https://m.edsoo.ru/7f4 1 a4a6
Uroro no pazneny 15
Pazgen 5. KBanToBbIe IBJICHUS
5.1 Hcnyckanue v norioueHue cBeTa aToMoM 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
52 CrpoeHue aTOMHOTO spa 6 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
53 s 1
JICPHDIC peakiin / https://m.edsoo.ru/7t41a4a6
Hroro no paznery 17
Paznea 6. [loBTOpuTeE/HLHO-00001IAIOIINI MOYJIbL
6.1 IToBTOpeHue 1 000011IeHIE COAEPIKAHUS 9 5 bubnnorexa [HOK
' Kypca pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I1O 102 7

[TPOT'PAMME



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

7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTtposbHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHU S

JJIeKTPOHHbIE
nupposbIe
o0pa3oBaTe/IbHbIE

pecypcsbl

®duznka — HayKa O PUPOE.
SBnenus npupobl. Puzndyeckue
SIBJICHUS

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

duznyeckre BEITMYNHEBI U UX
n3MepeHne

Ypok-uccnenosanue "M3mepenne
TEMIIEPATYPHI IIPU OMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
naT4yrKa Temreparypsl”

Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU U3Y4YatOT
npupoy. EcrecTBeHHOHAayYHBIN
MeTo[ no3Hauusa. Onucanme
(hU3UYECKUX SBIICHUM C TOMOIIIBIO
Mojenei

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "lIpoBepka



https://m.edsoo.ru/ff09f72a

TUIIOTE3BI: JAIBHOCTH MOJIETA
IapyKa, MymneHHOro
TOPU30HTAIILHO, TEM OOJIbIIIE, YEM
0oJIbIIIe BBICOTA ITyCKa"

Crpoenue BemiectBa. ONbITHI,

7 JIOKA3bIBAIOLIUE JUCKPETHOE bubmmorexa [IOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIECTBA
8 JIBH>KeHuE 4acTHUI] BEILIECTBA bubmmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue « OnbIThI 1O
9 HaOJIIOCHHUIO TETIIOBOTO
paCIIUPEHUS Ta30B»
10 ArperarHble COCTOSIHUS BELECTBA
B3anmMocBs3b Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuoteka [IOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSTHHUH BOJIBI
MexaHn4eckoe ABUKEHHUE.
12 PaBHOMEpHOE M HEpaBHOMEpPHOE Bubnmorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBUKEHHE
bu6mmorexa [IOK
13 CKopoCT®. EAMHHAILSI ciopocTit https://m.edsoo.ru/ff0a079¢c
14 Pacuer nmyTty u BpeMeHM IBHKEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
15 WNueprus. 3aKoH HHEPITUH. bubnuoteka [IOK



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

B3anmopencTere Ten Kak NIpu4rHa
U3MEHEHHUS CKOPOCTHU JIBUKEHUS
Ten

https://m.edsoo.ru/ff0a0c10

16

IInotHocTh BemiectBa. Pacuer
Macchl 1 00beEMa TeJa Mo €ro
IUIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaboparopHas paborta
«OrnpeeneHne moTHOCTH
TBEPJIOTO TENay

18

Pemenue 3a1a4 no reme
"ITirotHOCTD BemecTna'

bubmuorexa [JOK
https://m.edsoo.ru/ff0al23¢c

19

Cuna xak XxapakTepuCTHKa
B3auMoieiicTBus ten. Cuna
yrpyrocti. 3akoH ['yka

20

JlabopaTtopHas padoTta «3yuenue
3aBHCUMOCTH PACTSKEHHUS
(nehopmaniun) Ipy>XKMHBI OT
IIPUIIOKEHHOMN CHIIBD)

21

SBnenue Tarorenns. Cuia TSHKECTH

22

CBs13b MEX]Ty CHIJION TSKECTH U
Maccol tesa. Bec Terna. Pemenue
3aza4 o reme "Cuna tsoxkect"”

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TSDKeCTH Ha JIpyTux
ma"erax. dusnueckue
XapaKTePUCTUKH IUIAHET

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0a1502

24

N3mepenue cun. Junamomerp

Bbu6nmuoreka [IOK



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

25

Bec Ttena. HeBecomocTh

Bu6muoreka [JOK
https://m.edsoo.ru/ff0al778

26

CnoxxeHue IByX CHI,
HaIIpaBJICHHBIX 110 OJJHOM IIPSMOM.
PaBHOelicTBYIOIIASA CHIT

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHoaeiicTByromias cun"

28

TpeHue CKOIbKEHHS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaboparopHas pabota «3yueHue
3aBUCUMOCTH CHJIbI TPEHUS
CKOJIbJKEHUS OT CUJIBI IaBJICHUS U
XapakTepa COpHUKacaroIInXcs
IIOBEPXHOCTEN»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agay Ha onpeiesieHre
PaBHOJICHCTBYIOIIEH CHJITBI

31

Pemenne 3amad mo Temam: «Bec
tenay, «['padhuyeckoe
n3o0pakeHue cuny, « CHUIb,
«PaBHOIEUCTBYIOIIAS CHIDY

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota 1o remam:
«MexaHn4ecKoe JIBHKECHHEY,
«Macca, III0OTHOCTBY, «Bec Temay,
«I'paduueckoe u3o0paskeHuE CUI»,
«Cub



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

3 Hasnenne. CriocoObl yMEHbIICHUS bubnumoreka LIOK
U YBEIIMYECHUS JABJICHUSA https://m.edsoo.ru/ff0a20a6
JaBnenune raza. 3aBUCUMOCTD Bu6 10K
.. oTeKa
34 JaBJICHH Ta3a OT 00bEMa, OOt
eMepaTyp https://m.edsoo.ru/ff0a2376
TEMIIEPATYPEI
[lepenaua maBieHust TBEPIABIMU
b K
35 TEeJaMU, JKUIKOCTSIMHU U Ta3aMH. nbamorexa 11O
Saxon Tackar https://m.edsoo.ru/ff0a25b0
KOH KaJIst
JlaBlieHHE B )KUJIKOCTH H Ta3e, Eub OK
36 BBI3BAHHOE JI€HICTBUEM CHJIBI nosmorexa L
e https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemrenue 3amad mo teme BuG OK
37 «JlaBiieHHE B )KMJIKOCTH U r'ase. nosmorexa L
3 I https://m.edsoo.ru/ff0a2826
akoH Ilackams»
bu6mmorexa [IOK
38 Coo0mmaroImecs cocyabl
HHarot A https://m.edsoo.ru/ff0a2970
b K
39 IMuapaBnuyeckuii mpece nommorexa O
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmHeBoit
JKUJIKOCTHBIA HACOC
Atmocdepa 3emiu. [Ipuannbl
CYILIECTBOBAHMS BO3TyIIIHON
b K
41 000J104KY 3eMiIn. 3aBUCUMOCTE nbmmorexa O
https://m.edsoo.ru/ff0a2bs5a
aTMoc(hepHOro JaBICHUS OT
BBICOTBI HaJ] YPOBHEM MOPSsI
b K
42 Bec Bo3ayxa. AtmochepHoe nomorexa O

https://m.edsoo.ru/ff0a2bs5a



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
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

43 N3mepenue atMochepHOTro bubnmoreka [JOK
nasneHus. OnbIT Toppuyesu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO

44 ABJICHUS OT BLICOTL(IbHE OBHEM brbmorexa LIOK
s AYP https://m.edsoo.ru/ff0a2fc4
Mopst

45 Bbapomerp-aneponn. ATmocdepHoe bubnuoreka [IOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme

46 n n

ATMmocdepHoe TaBieHne
€HCTBUE )KUIKOCTH U ra3a Ha
47 for )I(GHHOGHB HUX TEJI0 Bubmmorexa LIOK
py ' https://m.edsoo.ru/ff0a3276
ApxuMenoBa cujia
JlabopaTtopHas pabota

43 «OmnpeneneHue BpITATKUBAIOIICH bubnmnoreka [JOK
CHUJIbI, IEVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTH)

JlabopaTopHas pabota 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 ena Ho e oT 00béMa bubmmorexa LOK
Tena B B T
s . https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YacCTH
Tea»
bu6mmorexa [IOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
51 JlaGopatopHnas pabora

"KoHcTpynpoBaHue apeoMeTpa Uiu



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
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

KOHCTPYUPOBAHHE JIOJIKU U
OnpecIICHUE €€
rpy30M0abEMHOCTH"

52

Pemenue 3amay 1mo Temam:
«ITnaBanue cymos.
Bo3znyxomnaBanue», «JlaBnenue
TBepIH)IX TECII, )KI/IZ[KOCTGﬁ 1 ra3oB»

Bu6nmuoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas paborta

bubmnoreka LIOK
https://m.edsoo.ru/ff0a3{82

54

MortHocTh. EAUHUIBI MOIITHOCTH

bubmnoreka LIOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jiectauie"”

56

IIpoctele MexaHn3MBI. Ppryar.
PaBHOBecue cun Ha ppiuare

57

KonTponbhas padbota o reme
«JlaBneHue TBEpABIX TEN,
KUJKOCTEN U Ta30B» /
Bcepoccuiickas mpoBepoyHas
pabota

58

PesepBubIit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBieHue
TBEPJBIX TEJI, )KUJIKOCTEU U ra30B»
/ Beepoccuiickas mpoBepOvHast
pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adffe

59

Pbruaru B TexHuke, ObITY U

0.5

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

npupoae. JlabopatopHas pabora
«HccnenoBanue ycinoBun
PaBHOBECHSI phIdaray

https://m.edsoo.ru/ff0a478e

60

Pemenue 3ama4 mo teMe «Y CJIIOBUSI
paBHOBCCI/ISI pblqara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadduunent nonesnoro
JNEUCTBUS MEXaHU3Ma.
JlaGopaTopHas paborta «M3mepeHue
KII/] HakJIOHHOM TIOCKOCTH»

0.5

62

Pemrenne 3amau o teme "Pabora,
mMomtHocTh, KIT/1"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4dc48

63

Mexannyeckas dHEprusl.
Kunernueckas 1 OTeHIMATIbHAS
JHEeprus

bubmnoreka LIOK
https://m.edsoo.ru/ff0a4252

64

3aK0OH COXpaHEHUSI MEXaHUYECKOM
SHEPTUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKCrepUMEHTAIbHOE
oTnpeeeHuE N3MEHEHHS
KHHETHYECKON M TTOTCHITHAITLHON
SHEPTUH TP CKATHIBAHHUH TeJIa 1O
HaKJIOHHOH IUIOCKOCTH"

66

Kontponbras pabora mo teme
«PaboTa 1 MOIITHOCTb. DHEPTHSD)

67

PesepBHblit ypok. Pabota ¢
TEKCTaMH I10 TeMe "MexaHN4ecKoe

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0adee6



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
https://m.edsoo.ru/ff0a4ee6

nBrkeHue"

PesepsHblil ypok. Pabora ¢
68 TekcraMmu 110 TeMme "PaboTa.

MouHocTs. DHeprus”

OBILIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

68

12




8 KVIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
Ne [ara undposBbie
Tema ypoka Kontpoabusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKON 1 bubnuoreka [IOK
TEOPUU U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
) Macca u pazmep aTOMOB U 1
MOJIEKYJI
Mopenu TBEPAOTO, KUJKOTO U
. bu6mmorteka [IOK
3 ra3000pa3HOro COCTOSTHUH 1
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OO®bsicHEeHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMU BeEIIeCTBAa HAa OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETHUYECKOU Teopun
5 Kpucrannuueckue u amoppHsie 1 bubnuoreka LIOK
Tema https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE ¥ KaTUJUIIPHOCTD. 1 bubnmnoreka [IOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TennoBoe pacmIMpeHne U CxKaTHe 1

https://m.edsoo.ru/ff0a5a26



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

Temneparypa. CBsi3b TEeMIIEpaTypbl

"Onpenenenne yeabHON

8 CO CKOPOCTBIO TEIJIOBOTO
JIBIKCHUSI YaCTHIT

9 BuyTtpennsist sneprust. CriocoOsr bubmumoreka LIOK
WU3MEHEHUS BHYTPEHHEN JHEPTUU https://m.edsoo.ru/ff0a5c60

10 Buae! Teruionepenaun buGnnorexa [IOK

https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHuus
"IIpakTH4ecKoe NCII0JIb30BAHNE
11 TEIJIOBBLIX CBOMCTB BEIIECTB U bubmmorexa LHOK
https://m.edsoo.ru/ff0a65c0
MaTepHaJioB B IEJIAX
sHEprocoepexeHus"

12 KonunuecTBo TennoThl. Y ienbHast bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHuUe TeI0BOro OaiaHca.

13 TennooOMeH U TEIIOBOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnast pabota

14 "HccnenoBaHue IBIEHUS bu6nmmoreka [IOK
TEMI000MeHa IPU CMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit Boas"

Pacuer konmyecTBa TEIUIOTHI,

5 HEOOXO0IUMOTO JIJIsl HarpeBaHuUs
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAKICHUHN

16 JlaGopaTtopHnast pabota bubnmnoreka [IOK

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
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

TEMJIOEMKOCTH BemecTna"

17 DHeprusi TOIUINBA. Y JesIbHAs bubnmoreka [JOK
TEIJI0Ta CTOPaHUS https://m.edsoo.ru/ff0a7bSa
ILiaBnenue u oTBEpICBaHUE

18 KPHUCTAJUIMYECKUX IT)GJI VY nenbHas brbmorexa LIOK

p ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TJIABJICHUS
JlaboparopHas paboTa
19 "On I;HGJIIG)HI/Ie pl[@JII:HOfI TEIJIOTHI bubmmorexa [IOK
P y” https://m.edsoo.ru/ff0a72fe
IUTaBJICHUS JIbJIA

20 [TapooOpa3zoBaHue U KOHIEHCALIUSL. bubnuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas temiora
napooOpa3oBaHUs U KOHACHCAIINH.

21 3a§HCH§OCTB TeMIepaTyphbl bubmmorexa [IOK

patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(epHOTO
JTABJICHUS
BnaxunocTs Bo3ayxa.

” JlaGopaTtopHnast pabota bubnunoreka [JOK
"Onpenenenrie OTHOCUTEIbHOMN https://m.edsoo.ru/ff0a7628
BJIIQ)KHOCTH BO3/1yXxa"

23 Pemenue 3amay Ha onpeeneHue
BJIQYKHOCTH BO3/yXa
[TpuHIIUTIB pabOTHI TETUIOBBIX

24 nsurateneit. [lapoBas TypOuna.

JlBuraTenb BHYTPEHHETO CTOPAHUS
25 KIIJI TermoBoro nBuraTess. bubnuoteka [IOK



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TennoBbie IBUTaTEIU U 3alIUTa
OKpYXaroIiei cpebl

https://m.edsoo.ru/ff0a7c¢7c

26

3aKOH COXpaHEHUs U MPEeBpalleHus
SHEPrUU B TEILIOBBIX MPOIeccax

27

IToaroroBka Kk KOHTPOJIBHOMN
pabore no teme "TermnoBbie
aBieHMs. I3MeHeHune arperaTHbIX
COCTOSIHU BeriecTna"

Bu6muoreka [JOK
https://m.edsoo.ru/ff0a832

28

KonTtponpHast pabora o Teme
"TemnoBele ABIeHNUA. 3MeHeHne
arperaTHbIX COCTOSIHUN BeIecTBa"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. J{Ba pona
ANEKTPUUECKUX 3apsI0B

30

Ypok-uccnenoBanue
"OnexTpu3anus Tei1 MHAYKIUEH 1
IIPU COIPUKOCHOBEHUH"

31

B3anmopeiicTBre 3apsKEHHBIX TEIl.
3akon Kymnona

bubmmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HanpsskeHHOCTB 27IEKTPUYECKOTO
nosist. [IpuHIMn cynepnosunun
AIEKTPUYECKUX ITOJIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPHUYCCKUX 3apsA10B.

OneMeHTapHbIi 3apsa. CtpoeHue
aToma

34

HpOBO)IHI/IKI/I N IUBJICKTPHUKH.

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

3aKOH COXpaHEHHUs
JIEKTPUIECKOTO 3apsizia

https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3amay Ha mpuMEHEHNE Bu6mmoreka [JOK
CBOMCTB 3JICKTPUYECKUX 3aPSAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TO

36 cymectBoBanus. crounuku buGnnorexa [IOK
SIEKTPHYECKOrO TOKA https://m.edsoo.ru/ff0a95a4

37 JIeficTBHS DJIEKTPUYECKOTO TOKA bubamorexa HOK

https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "/lefictBue

38 AIEKTPUUECKOTO TOJIs Ha 1
MIPOBOJIHUKY U TUDJICKTPUKH"

39 DIIEKTPUUYECKHI TOK B METAJIIAX, bubnuorexa [JOK
JKUAKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuuecKas 1erb U eé
COCTaBHBIC YaCTH
Cuuta Toka. JJaGoparopnas pabora

41 "N3mepeHue u peryiupoBaHue 0.5 Brbmmorexa LIOK

" https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DNeKTpUUECKOoe HaNpsKEHHE.

0 Bonstmerp. JlabopaTopHas pabota 0.5 bubnunoreka [JOK
"M3mMepeHue U peryJIupoBaHue https://m.edsoo.ru/ff0a9%¢14
HanpsokeHus"

ComnpoTHuBiIeHNE MPOBOIHUKA.
Bbu6nmuoreka [JOK

43 VY nenpHOE COMPOTHRIICHUE

BCIICCTBA

https://m.edsoo.ru/ff0aa738



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
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

JlaGopaTtopHnast pabora
"3aBUCUMOCTD JIEKTPUUYECKOIO

44 COTIPOTHUBIICHHUS POBOJHHUKA OT bubmmorexa LOK
https://m.edsoo.ru/ff0aa738

€ro JUIMHBI, TUIOIIA U OTIEPEYHOTO
ceyeHus U Matepuana"
3aBUCHUMOCTH CUJIBI TOKA OT

45 HanpsokeHus. 3akon Oma ayis buGnnorexa [IOK

https://m.edsoo.ru/ff0aad4a

yJacTKa 1enu
JlaGopaTtopHnast pabora
"HccnenoBanue 3aBUCUMOCTH

46 CHUJIbI TOKA, UYLIETO Yepes bubmnoreka LIOK
pe3UCTOp, OT CONPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pE3UCTOpa U HAIIPSHKEHUS Ha
pesucrope"
[locnenoBarensHOE 1

47 MapajuIeIbHOE COEAUHEHUS
MIPOBOAHUKOB
JlaGopatopHas pabota "[IpoBepka

43 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnnorexa [IOK
IIPU MIOCHEN0BATENBHOM https://m.edsoo.ru/ff0aaas58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHas padota "I[IpoBepka

49 IIpaBUJjIa I CUJIbI TOKA IIPU bubnnorexa [HOK
MapaJUIeIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopoB”

50 Pewienue 3a1a4 Ha IpUMEHEHHE bubnnorexa [HOK
3akoHa OMa JJi pa3IuyHOro https://m.edsoo.ru/ff0aat8a



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
https://m.edsoo.ru/ff0aaf8a

COCAMHCHUA ITPOBOAHUKOB

Pabora 1 MOIITHOCTH

51 ANEKTPUUYECKOTO TOKA. 3aKOH buommorexa LOK
Jbkoyns-Jlenta https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota

52 "Onpeneneane padboOTh U bubmmorexa [IOK
MOIIIHOCTH JIEKTPHUECKOro ToKa" hlipssmedsoo.n: abel
DIIEKTPUUYECKHE LIETTH U

53 HOTPEOUTENH IIEKTPUUECKON bubnuoreka [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHE

54 [TocTostHHBIE MATHUTBI, UX
B3aMMOJICICTBHE

55 VYpok-uccnenosanue "N3yuenue bubnuoreka [IOK
MOJIEH MOCTOSTHHBIX MarHuTORB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nose. MarautTHoe

56 rojie 3eMJIH U ero 3HaUeHUEe I bubmiorexa LHOK
HBHI Ha 3enie https://m.edsoo.ru/ff0acOba
IToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme "DIeKTpUIecKUe

57 3apsabl. 3apsKEHHbIE Tella U UX Brbmmorexa LIOK
B3auMOAeHcTBUSA. [10CTOSHHBIN https. medson.oy Hliod-e
AIEKTPUYECKUM TOK"

KonTponbhas pabota o teme
58 "DIIeKTpUUECKHE 3apSIbl. bubmmorexa [IOK

3apsoKeHHBIC Tena U UX

https://m.edsoo.ru/ff0abea8



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

B3auMoiercTBus. ITocTOSSHHBIN
AIIEKTpUYECKHii TOK" /
Bcepoccuiickast mpoBepoyHas
pabota

59

PesepHblit ypok. Pabora c
TekcTamu 1o TeMe "[1ocTosTHHBIIM
AJIEKTPUUICCKUN TOK" /
Bceepoccuiickas nmpoBepoyHas
pabota

Bu6muoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnbIT OpcTeaa. MarHuTHoe nose
ANEKTPUYECKOTO TOKa MarHuTHOE
M0JI€ KaTYIIKKA C TOKOM

bubmanoreka LIOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue JIeKTPOMarHuTOB B
texauke. Jlaboparopuas pabota
"N3yuyeHnue neicTBrs MAarHUTHOT'O
0JIs1 HA IPOBOJIHUK C TOKOM"

0.5

bubmnoreka LIOK
https://m.edsoo.ru/ff0ac74a

62

ONeKTpOABUTATENb TTOCTOSIHHOTO
Toka. Mcrons3oBanue
AIIEKTPOABHUraTeNei B TEXHUUECKUX
yCTpPONCTBaX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHne
paboTHI AyIeKTpoIBUTATEIIA"

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

63

Oneitel @apanes. 3akoH
AIIEKTPOMAarHUTHOW MHTyKIUH.
IIpaBuno Jlenna

64

OnektporeHeparop. CrocoOb



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

IIOJIYYEHUS DIIEKTPUIECKON
SHEPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMbIX HCTOYHUKAX
JHEpPIrUn

65

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "DIIEKTPUUIECKUE U
MarHuTHBIC sIBJICHUS"

66

KonTposnbHnas pabora no teme
"IJIeKTPUUECKUE U MATHUTHBIE
AByieHus"

bubmnoreka LIOK
https://m.edsoo.ru/ff0acb14

67

PesepsHblil ypok. Pabora ¢
TekcTaMu o teMe "TeruioBbie
SIBJICHUS"

bubmnoreka LIOK
https://m.edsoo.ru/ff0acc5e

68

PesepsHslil ypok. Pabora ¢
TeKcTaMu o TeMe "MarauTHeie
SBJIEHUS"

OBILIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

68

14.5



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

9 KVIACC

KonuyectBo yacos DJIeKTPOHHbIE
o
J:;n Tewa ypota Bcero Konrponbusie | Ipakririeckue i[:;:eﬂﬂﬂ ;Ig[?;l;ZE:feﬂbnble
padoThI padoThI pecypest

| MexaHndecKkoe JBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCUTENBHOCTh MEXAaHUYECKOTO 1 Bubnrotexa LIOK

https://m.edsoo.ru/ff0ad474

JIBIDKEHUS

3 PaBHOMEpHOE NIPAMONIMHENHOE 1 bubnumoreka LIOK
JIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nekenue. CpeHsisi U MTHOBEHHAs 1
CKOpOCTh

5 [IpsimonuHEeitHOE paBHOYCKOPEHHOE 1 bubnuoreka LIOK
JBUKEHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MpSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JABUKECHUSI. 1
I'padux ckopocTH
JlabopaTopHas pabota

7 "OnpeneneHne yCKOPEHHs Tea Ipu | ] bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBIKECHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TIOCKOCTH"

8 CBoOomuoe nagexue teil. OnbITe 1



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

Tanunesa

PaBHOMEpHOE ABMKEHUE 110

9 okpyxHocTu. [lepuon u yacrora bubmmoreka [LIOK
oOpamenus. JInHeiiHas u yriioBas https://m.edsoo.ru/ff0ael76
CKOPOCTHU

10 [leHTpOCTpEMUTEIIBEHOE YCKOPEHHE

1 IIepBe1it 3akoH HeroToHa. BekTop bubnmoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBnozelicTByIOImMas cuna https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH HproTOHA. bubnuoreka LIOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982

14 Pemienue 3a/1a4u Ha npuMeHEHNE bubmnoreka LIOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aebbe

bu6nunoreka [IOK

15 Cuna ynpyrocru. 3axon I'yka https://m.edsofru/faneca2

16 Pemenue 3anau no teme «Cuia
YOPYTOCTH
Jla

7 | oo woomoors Butmnonera LIOK
HpYSKHHbD https://m.edsoo.ru/ff0ace28

18 Cutna Tperms bubmuorexa [JOK

https://m.edsoo.ru/ff0af738

19 Pemenue 3ama4d o reme «Cuna Bbu6nmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26

20 Jlaboparopnas padora bubnmnoreka [IOK



https://m.edsoo.ru/ff0ae176
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

"OnpeneneHue KO3PPUICHTA
TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be

21

Pemrenue 3amau nmo treMe "3aKOHEI
Hprorona. Cuna ynpyroctu. Cuna
TpeHus"

Bu6muoreka [IOK
https://m.edsoo.ru/ff0atb8e

22

Cuna TSHDKECTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
naJicHus

Bu6muoreka [IOK
https://m.edsoo.ru/ff0af044

23

VYpoxk-konpepennus "JBuxenne
TEJ BOKPYT I'PaBUTAIMOHHOTO
uentpa (ConHeyHast cucTtema).
lanaktuku"

24

Pemenue 3amay o teme "Cuia
TSDKECTH ¥ 3aKOH BCEMHPHOTO
TATOTEHUA"

bubmnoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

[IepBas kocMu4ecKas CKOPOCTb.
HesecomocTs u nieperpysku

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0af33¢c

26

PaBHOBeCHE MaTepuanbHON TOUKH.
AOGCONIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpIOro TENA C
3aKpEIUIEHHOW OChIO BpAlICHUSI.
MowmenT cunbl. LleHTp TsokecTn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCHE MaTepuanbHON TOUKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpEIUIEHHOW OChIO BpaLCHUS.
MowmenT cuibl. L{eHTp TskecTn



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Perrennie 3amau mo reme "MoMeEHT

bu6mmoreka [IOK

28 cunbl. Llentp Tsxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe

29 o TeMe "MexaHuueckoe brbmmorexa LIOK

. https://m.edsoo0.ru/ff0b0408
nBrokenne. Bsaumonetictsue ten"
KonTponbhas pabora o reme
30 "MexaHUYeCKOe IBUKECHHE. bubmmorexa LOK
. https://m.edsoo.ru/ff0b06ec
BsaumonetictBue ten"
Nmnynsc Tena. IMITyibC CHIIBL.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnuotexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICIICTBUE

10 Pemenue 3aga4 mo teme ""3akoH bubmnoreka LIOK
COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢

3 VYpok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

bu6mmorexa [IOK

34 Mexanudeckas paboTa U MOIIHOCTb hitps://m.cdsoo.ru/f0b0ag4

35 PaboTa CHIbI TSHKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTU U CUJIBbI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota
«Onpenenenune padoThI CUIIBI

36 TpeHUs [IPH PaBHOMEPHOM
JBIKEHUH TEJIa 110 TOPU30HTAIBHON
MTOBEPXHOCTI

37 CBs13b DHEPTHH U PaOOTHI.



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

ITorenumanpHas sHEPrus

18 Kunernueckas sneprus. Teopema o bubmmoreka [LIOK
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKE
40 JlaboparopHas pabota «3yueHue bubnunorexa [HOK
3aKOHA COXPAHEHUS SHEPTUW https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe ABMIKEHHUE U €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHusl.
42 Brinyxaennsie koneOaHus bubmmorexa [IOK
yHA ' https://m.edsoo.ru/f0b20f0
Pesonanc
43 MareMaTryeckuii 1 pyKUHHBIN
MasITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTb
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmmorexa [IOK
pHoZ https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAacChI TPy3a»
45 [IpeBpamenue sHeprun npu
MEXaHMYECKUX KOTeOaHHSIX
JIaGoparopHas pabota
46 «OrnpeneneHne 4acToThl U IEpUoJIa bub6nuoreka LIOK
KoJe0aHui Py KUHHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKa)»
Jlaboparopnas pabota «IIpoBepka
paTopHai p POBEP bubmuorexa [JOK
47 HE3aBHCUMOCTH Iepro/ia

Kosie0aHUM rpy3a, MOABEIEHHOTO K

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

HUTHU, OT MacChl Ipy3a»

48

Mexaunueckue BOHBL. CBOWMCTBA
MEXaHUYECKHUX BOJIH. [IponosbHbIe
Y MOTNIEPEYHBIE BOJIHBI

Bu6moreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koH(pepeHus
"MexaHu4YeCcKUe BOJIHBI B TBEPAOM
Teae. CeficMuueckye BOJHEI"

50

3Byk. PacnpocTpanenue u
OTpakCHHE 3BYKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

Ypok-koupepenius "YapTpa3Byk U
UHOPa3BYK B IPUPOJIE U TEXHHUKE"

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

54

[ToarotroBka K KOHTPOJIBHON paboTe
10 TeMe "3aKOHBI COXPaHEHHS.
MexaHn4eckue KoeOaHus u
BOJIHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KonTponbHas pabota o reme
"3aKOHBI COXPaHEHUSI.
MexaHnndeckue Kojieoanus u
BOJIHEI"

56

3J'ICKTpOMaFHI/ITHOC ITOJIC.
3J'IeKTpOMaFHI/ITHBIe BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2abe



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3J1EKTPOMarHUTHBIX BOJIH
Ypoxk-konpepenuus "llkana
3JEKTPOMArHUTHBIX BOJIH.
Bu6muoreka [IOK
58 Ucnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
ANEKTPOMATrHUTHBIX BOJIH JIJIS
COTOBOM cBA3M"
VYpok-uccnenosanue "N3yuenue
. bubmuorexa [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
ITOMOIIIbIO MOOMJILHOTO TellehoHa
Pemenue 3agay Ha onpeesieHre
60 YaCcTOTEL U JUIMHEI
3JIEKTPOMATHUTHOMN BOJIHBI
DneKkTpoOMarHuTHas IpUpoJa CBETa.
61 Ckopoctb cBeta. BoiaHoBbIE Bubnrotexa LIOK
K Th cBeTa. BOJTHOBEI
vp https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Hcrounuku csera. [IpsamonnHeiiHoe
bu6mmorexa [IOK
62 pacrpocTpaHeHUe CBeTa. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKara.
bu6mmoreka [IOK
63 Pemenue 3aga4 Ha npuMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaXeHUs CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6numoreka LIOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEHHEE OTPAKEHUE
Bbu6nmuoreka [JOK
65 cBera. Mcnonp3oBanre MOJIHOTO

BHYTPCHHETO OTPAXCHUA B

https://m.edsoo.ru/ff0b3c5¢c



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
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

OIITUYCCKUX CBETOBOAAX

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTiia

66 IIPEJIOMJIEHHUS] CBETOBOIO JIy4a OT
yrIJia MaJIecHus: Ha rpaHule "BO3IyX-
crekio""
Ypok-koHpepeHIHs
"Ucnonp30BaHue MOTHOTO
67 BHYTPEHHETO OTPKECHHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS
CBs3B"
68 JIunzel. OnTHYECKask CUjIa JIMH3BI bubamorexa HOK
https://m.edsoo.ru/ff0b3f2¢c
69 [Toctpoenue uzoOpaxeHui B bubnuoreka LIOK
JINH3aX https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota
70 "Onpenenenue GOKyCHOTO bubnuoteka [IOK
pacCTOAHUS U ONTUYECKOU CHJITBI https://m.edsoo.ru/ff0b4206
coOuparoreit JTUH3bI"
- VYpok-koupepenius "Ontuueckne bubnmnoreka [IOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
7 I'na3 kak onTuyeckas cucTeMa. Bbu6nmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koudepennus "JledexTs
3penus. Kak coxpanuts 3peHue"
74 Paznoxenue O6emnoro cBera B bubmuorexa [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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cnektp. OneiTel HptoTOHA.
CrnosxeHue CeKTpalbHbIX LBETOB.
Hucnepcus cera

https://m.edsoo.ru/ff0cOf4c

Jlaboparopuas padora "OnbITH IO
pa3IokKEHHUIO OeJIOro CBeTa B

75 CIIEKTp ¥ BOCIIPUATHUIO LIBETA bubmmorexa LOK
https://m.edsoo.ru/ff0cOe2a
MIPEeIMETOB MPHU UX HAOIIOICHUU
4yepe3 IIBETOBbIC (PUIBTPHI"
Ypok-npaktukyM "BonHoBbIE
76 CBOICTBa cBeTa: AMCIEPCHS,
uHTephepeHys u nuppakuus”
77 OmnsiTe Pezepdopaa v mnanerapHas bubnunoreka [IOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynartel bopa. Mozens atoma
bopa
Ucnyckanue n nornomeime cBETa BuGniorexa [IOK
79 atomoM. KBauTel. JInneiuaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 Ypok-npaktukym "Habmronenue bubnunoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
20 CrtpoeHnue aToMHOTO fJIpa. bubnmnoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBPALLECHHUS. bubnnorexa [HOK

30TonbI

https://m.edsoo.ru/ff0clal4



https://m.edsoo.ru/ff0c0f4c
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Pemenue 3azay o teme:

bu6mmoreka [IOK

84
"PaguoakTrBHBIC pEeBpaIieHUus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nmomypacmana
YPOK-KOH(pepeHIMs
86 "IPaI[I/IO&K"[(‘i;IPI:)HHe U3JIyYEHUS B bubmorexa LOK
Y " https://m.edsoo.ru/ff0c2126
MIPUPOJIE, MEIULINHE, TEXHUKE
SAnepHblie peakiinu. 3aKOHbBI
87 COX paHeHEﬂ 3apsI0BOTO U bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEI
28 DHeprusi CBsI3u aTOMHBIX SIIEP. bu6nunoreka [IOK
CBs13p Macchl U SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3ama4 o reme " nepueie
peaxun"
Peakiuu cunTe3a 1 eNeHUS Aep.
90 Ucrounuku saepruu CoHIa u bubmorexa LHOK
. P https://m.edsoo.ru/ff0c1e88
3BE3]1
VYpok-koudepennus "AnepHas
01 sHepreTuka. Jlencreus
PaINOAKTUBHBIX U3ITyYCHUM HA
YKUBbIE OpraHu3MbI"
[ToaroroBka Kk KOHTPOJILHOM paboTe
9 o Teme "DIeKTPOMarHuTHOE MoJIe. bu6numoreka LIOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbie siBnenus"
23 KonTponbHas paborta o reme

"DIeKTPOMarHUTHOE TIOJIE.
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DNeKTPOMarHUTHHIE BOJIHBI.
KBauroBrie sBiaenus"

[ToBTOpEeHME, 0000IIEHNE.

Bu6muoreka [IOK

94 JlaGopaTopHbIe pabOTEI IO KYPC
" patop . p " ypey https://m.edsoo.ru/ff0c245a
BzaumoneiicTeue Tea
[ToBTOpenue, o6oo6menue. Pemenne
95 aCYETHBIX U KaUeCTBEHHBIX 3a/a4 bubmorexa HOK
p | | https://m.edsoo.ru/ff0c2572
1o Teme "TeroBbIie MPoLEeCcChl
[ToBTrOopenue, 0606menue. Pemenne
9% pacyYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnuoreka [IOK
o Teme "KIIJI TermmoBbix https://m.edsoo.ru/ff0c2a22
nBuraresiei"”
[ToBTOopenue, o6o6menue. Pemenne
97 aCYETHBIX U KaUeCTBEHHBIX 3a/a4 bubmorexa HOK
p " A | https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anexTpoycraHOBOK
IToBTOpEeHue, o00OIIEHHE.
98 JIa6o I;TO HBIE PAOOTHI ITO KYPC brbmmorexa OK
" patop p | yPey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIC SIBJICHUS
[ToBTOpenue, o606mmenue. Pabora c
99 TEKCTaMH 110 TeMe "3aKOHEI bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsI B MEXaHHUKE
[ToBTOpenue, o6o6menne. Pabora ¢
| Bbu6nmuoreka [JOK
100 Tekcramu 1o teme "Koiebanusa u
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, o6o6menne. Pabora ¢ Bbu6nmuoreka [JOK

Texkctamu 110 TeMe "CBeToBBIE

https://m.edsoo.ru/ff0c3044
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SIBJICHUA"

[ToBTropenue, 0606menue. Pabora ¢
102 TekctaMmu 110 TeMe "KBanrosas u

sanepHas pusuka'

OBILIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

102
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ITPOBEPSIEMBIE TPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA30BAHUS

7 KIIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOT'0 00111€r0
oOpa3oBaHus

1.1

HCIOJIb30BAaTh NU3YYCHHBIC ITOHATU

1.2

pas3iindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘IGCKOG SABJICHUC

1.3

pacro3HaBaTh MPOSBIECHUE H3YYCHHBIX (DU3UUECKUX SIBICHUU B
OKpYXaloIlleM MHpE, B TOM 4YHCIe (U3WYECKHUE SIBICHUS B
Opupojae, IMpH JTOM MEPEeBOJUTH MPAKTHUYECKYI0 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHbIE CBOMCTBAa (TPU3HAKK)

buznYeCKuX SABICHUN

1.4

ONHUCHIBATh HM3y4YCHHbIE CBOWCTBA Tel W (U3MYECKUE SIBIICHUS,
UCHONB3Ysl (U3MUecKue BENUYMHBI, NPU ONHCAHMM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOJIB3YEMbIX BEJIUYUH, HX
0003HaYeHUs] W EOUHMIBI (PU3MYECKUX BEJIMYMH, HAXOJIUTh
dopMysbl, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEIMYUHY C
IpYIrMMH  BEJIMYMHAMM,  CTPOUTh  TpadUKM  M3YUYEHHBIX

3aBHCUMOCTEM (1)I/I3I/I‘IGCKI/IX BCIIMYHH

1.5

XapaKTCpU30BaTh CBOMCTBa TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHHUA H
MponecChl, HCIOJIB3YysA HW3YUYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb
CJIOBCCHYIO (bOpMynPIpOBKy 3aKOHa u 3allMChIBATh €ro

MAaTEMAaTUYCCKOC BBIPAXKCHUC

1.6

OOBSICHATD (PU3NYECKHE SBJICHHUS, POLIECCH U CBOMCTBA TEJ, B TOM
YuCl€ W B KOHTEKCTE CHUTyallMd NIPaKTUKO-OPHUEHTHPOBAHHOIO
XapaKTepa: BBIABIATh NPUYMHHO-CICACTBEHHBIE CBS3H, CTPOUTH

oObsicHeHue U3 1 — 2 JOrMYeckux IaroB ¢ omopoil Ha 1 — 2




HN3YYCHHBIX CBOMCTBaA (1)I/ISI/I“IGCKI/IX HBHeHHﬁ, (l)I/I3I/I‘ICCKI/IX 3dKOHa

HJIM 3aKOHOMCPHOCTHU

1.7

pemaTte pacuéTHble 3a1a4u B 1 — 2 eHCTBUS, UCIOJIb3YS 3aKOHBI U
dbopmybl, CBs3bIBaONIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE
aHaJM3a YCIOBHs 3aJayd  3alMChIBaTh KpPAaTKOE  YCIIOBHE,
HOJCTABIATh (PU3UUECKUE BEIMYUHBI B (POPMYIJIBI M TNPOBOAUTH
pacuéThl, HAXOIUTH CIPABOYHBIC JaHHbIE, HEOOXOAMMBIC IS
pelieHuss  3axay, OLEHHUBAThb PEAIUCTUYHOCTh  IIOJYyYEHHOU

bu3nYeCcKOil BeTMYUHBI

1.8

pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOXKHO PEIINUThH MPU MTOMOIIU
(¢u3NYECKUX METOAOB, B OINHCAHUU HCCIEIOBAHUS BBIICISATDH
mpoBepsieMoe  MpeanojiokeHue  (TUIOTe3y), pa3audarth |
MHTEPIPETHPOBATH OTYYCHHBIA PE3yJbTaT, HAXOAUTh OIMOKU B

XOJ¢€ OIIbITa, ACJIaTh BBIBOABI I10 €I'0 pE3yJIbTaTaM

1.9

MPOBOANTH ONBITHI 1O HAOMIOACHUIO (U3MUYSCKUX SIBICHUU WIIH
busznueckux CBOMCTB Ten:  (OpMyIHpOBaTh IPOBEPsiEMbIC
MPEANONIOXKEHHS, COOMpaTh yCTAHOBKY W3 MPEII0KEHHOTO
o0opyZOBaHUs, 3alUCBhIBaTH XOJA ONbBITa H  (POPMYIHUPOBATH

BBIBOBI

1.10

BBITIOJIHATH MPSIMblE U3MEPEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
1M (ppOBBIX MPUOOPOB, 3aITUCHIBATH [TOKA3aHUs TPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIHOCTH U3MEPEHUI

IIPOBOAMTH HCCIIEJOBAaHME 3aBHCHUMOCTH OJHOM (u3MdecKon
BEIIMYUHBI OT JIPYrOM C MCIOJb30BAHUEM MPAMBIX H3MEPEHUH,
y4acTBOBAaTh B IJIAHUPOBAHUHM y4eOHOTO MCCIEI0BaHMs, cOOUpaTh
YCTAHOBKY M BBINOJIHATE U3MEPEHUs, CIEAys IPEIIOKEHHOMY
IUIaHy, (UKCUPOBATh pPE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTHU
(bu3nUeCKUX BEJTHMYUH B BUJIE IPEUIOKEHHBIX TaOIUI] U Ipa(HKOB,

ACJIaTh BBIBOJKI IO PE3YyJIbTaTaM UCCICI0OBaHUA

1.12

MNPpOBOAWUTHL KOCBCHHLIC NU3MCPCHUA (I)I/ISI/I"ICCKI/IX BCJIMYHH, CIICAYA
HpeHHO)KCHHOﬁ HHCTPYKIMU: TIIPpU  BBIIIOJIHCHUU HSMCpCHHﬁ
CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHUC

HCKOMOM BEJIMYHHBI




1.13

CO6J'IIOI[aTB IIpaBuJia TCXHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paTOPHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh MPHUHIUIBI JCHCTBUS TNPHOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEPU30BaThb MPHUHLMIIBI JACUCTBUS H3Yy4YECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOWCTB C MOMOIIBI0 MX ONHCAHUS,
UCTIONB3Yysl 3HAHUS O CBOMCTBaX (DU3MYECKUX SBICHUH W

HCO6XOI[I/IMBIC (1)I/I3I/I‘ICCKI/I6 3aKOHbI U 3dKOHOMCPHOCTHU

1.15

OPUBOAUTH TPHUMEPHl (HAXOAWTh HMH(POPMAIMIO O TpPHUMEpax)
NPAaKTUYECKOTO  WCHOJb30BaHUSA  (PU3MUECKUX  3HAHUHA B
MOBCEHEBHOM KM3HM s oOecrieyeHHs O€30MacHOCTH IpU
oOpaiieHun ¢ mnpudopamMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpPaHEHMs 370pPOBbS U COONIIOJIEHHS] HOPM 3KOJOTMYECKOIO

MOBEJICHUS B OKPYXKAIOIIEH cpeie

1.16

OCYILECTBIISITH OTOOP MCTOYHUKOB MH(pOpMaImu B ceTd HTepHeT
B COOTBETCTBUHM C 3aJlaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAaHUN U IIyTEM CPaBHEHHUs Pa3IMYHBIX UCTOUYHHUKOB
BBIIEIATh UH(OPMALIMIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON MU

MOXET OBITh HeHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
HAy4YHOIIOMYJIAPHYIO  JIUTEpaTypy (PHU3MUECKOro CcoJep’KaHus,
CIIpaBOYHBIE MaTEpUallbl, pecypcel cetu IMHTepHeT, BlIageTh
npuéMaMu ~ KOHCHEKTUPOBAaHUSA  TEKCTa,  IpeoOpa3oBaHUs

uH(pOpMaIIUU U3 OJHON 3HAKOBOI CHCTEMBI B PYTYIO

1.18

co3/laBaTh COOCTBEHHBbIE KpaTKWE THCbMEHHbIE U  YCTHBIE
coo0IleHnsT Ha OCHOBE 2 — 3 UCTOYHUKOB HH(pOpManuu
¢u3nyeckoro cojiepkaHus, B TOM 4HcIe MyOJUMYHO JIeNaTh
KpaTKHhe COOOIIEeHHs O pe3yJbTaTaXx MPOEKTOB WM Y4eOHBIX
UCCJIENOBAHUM, IPU 3TOM TPaMOTHO HCIIOIB30BATh W3yYECHHBIN
MOHATUMHBIN ~ ammapaT  Kypca  (U3HMKH,  COIpPOBOXKIAThb

BBICTYIIJICHUC HpC3CHTaI_II/ICI71

1.19

IpU  BBINOJHEHUH Y4YEOHBIX TPOEKTOB M  MCCIEI0BaHUMN
pacrpenensath OO0S3aHHOCTM B TpyHIe B COOTBETCTBUM C
IIOCTABJIEHHBIMU 3a/ladyaMH, CIEJUTh 3a BBHIIOJHEHUEM IUIaHA

HeﬁCTBHﬁ, aJICKBATHO  OLICHUBATHb COOCTBEHHBIH BKJIag B




JACATCIIbHOCTD T'pYHIIbL, BBICTpauBaTb KOMMYHHUKAaTHBHOE

BSaHMOHeﬁCTBHC, YUUTBIBAsI MHCHHUEC OKPYXXAIOMINX

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111€Tr0
o0pa3zoBaHus

1.1

HCIIOJBb30BAaTh IIOHATHA

1.2

pasiinuaTth ABJICHUA 110 OIMMCAHUIO UX XAPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (1)I/ISI/I‘IGCKOG SABJICHHUC

1.3

pacrio3HaBaTh IMPOSIBIICHHE HM3YUYEHHBIX (PU3MUYECKUX SIBICHUH B
OKpYy’)XKalolleM MHUpe, B TOM 4YHCIe (QHU3UYECKUE SIBICHUS B
OpUpojie, IpU OSTOM MEPEeBOAUTh NPAKTUYECKYIO 3ajadyy B
y4eOHYy10, BBIACIATh CYIIECTBEHHbIE CBOICTBa (TIPU3HAKM)

buznyecKux SBICHUN

1.4

ONHUCBHIBATh HM3y4YCHHbIE CBOWCTBA Tel W (U3NYECKUE SIBJICHUS,
UCHONB3Ysl (U3MUecKue BENUYMHBI, NPHU ONHUCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI  HCHOJb3YEMBIX  BEJIWYHH,
0003HAaYeHHUs] W EOUHMIBI (PU3UYECKUX BEJIMYMH, HAXOJIUTh
(GopMyJibl, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIUYHHY C
JPYTUMH  BEIUYMHAMH,  CTPOUTh  TIpauKH  U3YyYEHHBIX

3aBHUCUMOCTEN (PU3MUECKUX BETUUNH

1.5

XapaKkTepu30BaTh CBOWCTBA Tel, (UIUYECKUE SIBICHUA U
MPOLIECChl, HUCIOJIb3ysl M3Y4YEHHBIE 3aKOHBI, MPU HITOM J1aBaTh
CIIOBECHYI0  (OPMYJMpPOBKY 3aKOHa U  3alUChIBATh  €ro

MAaTEMAaTHUYCCKOC BBIPAXKCHUC

1.6

O0BSACHATH (PU3UYECKHE TTPOIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh TTPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE
n3 1 — 2 JorMyeckux mIaroB C MOMOMIbIO | — 2 W3y4YEeHHBIX
cBOiicTBa (U3MYECKUX SBICHUM, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH




1.7

pemarh pacu€THble 3a/1aud B 2 — 3 IEUCTBUS, UCIIONB3YS 3aKOHBI 1
dbopMyIIbl, CBSI3BIBAIONINE (U3MUYECKHUE BEIUYHMHBI: HAa OCHOBE
aHaJIM3a yCJIOBUs 3aJa4M 3allUChIBaTh KPATKOE YCIIOBUE, BBISIBIISAThH
HEJOCTATOK JaHHBIX JJIsl pelIeHUsl 3a7add, BbIOMpATh 3aKOHBI U
dbopMyIibl, HeOOXOIUMBIE IS €€ pelIeHUs], TPOBOIUTH PAacUEThl U
CpaBHHMBATh TOJyYEHHOE 3HAYCHHE (PU3MUECKONH BEIUYHHBI C

HN3BCCTHBIMHU JaHHbIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPU MOMOIIU
(Gu3n4ecKux METOOB, MHCIOJb3ysl OINMCAaHUE HCCIeA0BaHMUs,
BbIJIETISITh IIpOBEpSIEMOE IPEIO0JI0KEHNUE, OLICHUBATh
IPaBUIBHOCTh TIOPSIIKA IPOBEIEHUS HCCIIENOBaHUs, [JelaTh

BBbIBOBI

1.9

IPOBOJUTH OMBITHl O HAONIONEHUIO (U3UYECKUX SIBICHUN WU
buznueckux CBOMCTB Ten:  (OpMyIHpPOBATH  MPOBEPsiEMbIe
IPENIOJIOKEHNs, COOUpaThb YCTAaHOBKY M3  IPEI0KEHHOTO

000pyI0BaHUs, OTIUCHIBATH XOJI OIBITA U (POPMYITHPOBATH BHIBOJIBI

1.10

BBITIOJHATL IPAMBIC U3MCPCHHA C HCIIOJIB30BAHHEM aHAJIOI'OBBIX
npuOOpoB W JATYUKOB (PU3WYECKUX BEIWYMH, CpPABHUBATH
pe3yabTaThl M3MEPEHHH ¢ Y4ETOM 3aJlaHHOW  aOCOIIOTHOU

MOrpeuIHOCTH

1.11

IIPOBOAMTH HCCIIEJOBAaHME 3aBHCHUMOCTH OJHON (u3nMuecKon
BEIIMYUHBI OT JPYrOM C MCIOIB30BAHUEM IPSAMBIX HU3MEPEHUI:
IUIAaHUPOBATh HUCCIIEJIOBAHUE, COOMpATh YCTAHOBKY U BBIIIOJIHATH
U3MEpeHus, cleays NpeAsIoOKEHHOMY IIIaHy, (UKCHpOBATh
pe3ysbTaThl IOJIYYEHHOH 3aBUCMMOCTH B BHJAE TaOmUI |

Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3YyJIbTAaTaAM UCCICIOBAHUA

1.12

MPOBOJIUTh KOCBEHHBIE M3MEPEHHUS (PU3MUECKUX  BEIHYHH:
IUTAHUPOBATh ~ W3MEpPEHUs, CcOoOMpaTh  IKCIEPUMEHTAIBLHYIO
YCTAHOBKY, CJHEAys NPEIIOKEHHONM HHCTPYKIHUH, W BBIUUCIATH

3HAYCHHUEC BCIINYNHBI

1.13

CO6J'IIO,Z[aTL npaBujia TCXHUKU 0€30IMacHOCTH Ipn pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

XapaKTCPU30BaTh IMPUHIIUIIBI JeHCTBUS HU3Y4YCHHBIX HpI/I60p0B )51




TEXHUYECKUX YCTPOMCTB C OIOPOM HA UX OIMCAHHUS, HUCIOJIb3Ys
3HaHUS O CBOMCTBaxX (PU3MUECKUX SBICHUH M HEOOXOIUMBbIE

(1)I/I3I/I‘ICCKI/I6 3aKOHOMEPHOCTH

1.15

pacrio3HaBaThb IMPOCThIC TCXHUYCCKUC yCTpOﬁCTBa )51
HU3MCPUTCIIbHBIC HpI/I60pBI 10 ¢XeéMaM MU CXEMAaTH4YHBIM PHCYHKaM,
COCTAaBJIATH CXCMBbI JJICKTPUUCCKHUX LIEIIeH ¢ MOCIEIOBAaTCILHBIM U
napaujiCJIbHbIM COCAUMHCHUEM JOJICMCHTOB, pasjiidas YCIOBHBLIC

0003HaYCHMS IIICMCHTOB QJICKTPHUYCCKUX enei

1.16

OPUBOAUTH TPUMEPHl (HAXOAWTh HMH(POpPMAIMIO O TpUMepax)
IIPAKTUYECKOIO  HMCIOJIb30BAaHUS  (U3MYECKUX  3HAHUH B
MOBCEHEBHOM KM3HM s oOecriedyeHus O€30MacHOCTH IpU
oOpaileHun ¢ npubopaMu M TEXHUYECKUMU YCTPOMCTBAMH,
COXpPaHEHMs 37I0POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOIro

IIOBCACHU B Oprxca}omeﬁ cpeac

1.17

OCYIICCTBIIATh MOUCK HH(pOpMammu (PU3NYECKOTO COJCPKAHUS B
cetu IHTEepHET, Ha OCHOBE MMEIOLIMXCS 3HAHUW U MYyTEM
CpaBHEHUSA JIOTTOJTHUTEIbHBIX HWCTOYHHUKOB BBIJICTISATh
uH(pOpPMAIIMIO, KOTOpast SBISETCS MPOTUBOPEUMBOM WM MOXKET

OBITh HETOCTOBEPHOU

1.18

UCIIOJIb30BaTh IMPU BBIMOJIHEHUHM YYEOHBIX 3aJlaHuil HayudHO-
HOMYJIAPHYIO JUTEPATypy (PU3NUECKOro COAEPIKaHUs, CIIPaBOYHbIE
MaTepuaibl, pecypchl cetH VIHTepHeT, BiageTh npuUéMaMu
KOHCIIEKTUPOBAaHUs TEKCTa, MNpeoOpa3oBaHus HHGOpMAIMU U3

OJIHOM 3HAKOBOM CHCTEMBI B JJPYTYIO

1.19

co37aBaTh COOCTBCHHBIC TIMCHBMECHHBIE ¥ KpPAaTKHE YCTHBIC
coobmeHus1, 06001mas nHGOPMAIUI0 U3 HECKOIbKUX HCTOUYHHUKOB
(U3HYECKOTO COJICPKAHUS, B TOM YHCIIE MyOJIHMYHO MPEICTABIATh
pe3yNbTaThl MPOESKTHOW WM HMCCIEI0BATENbCKONM JIEATEIHHOCTH,
MpyU STOM TPaMOTHO UCIOJIb30BaTh H3YYCHHBIA MOHATHIHBIN
anmmapar  Kypca  (GU3MKH,  CONPOBOXIATh  BBICTYIUICHHE

MPE3CHTALNEN

1.20

NPy BBINOJIHEHUH  Y4YeOHBIX TPOEKTOB UM  HCCIEIOBaHUMN
(U3MUECKUX MPOLECCOB PACHPENENATh 005S3aHHOCTH B TpyIIE B

COOTBCTCTBHHU C  TIOCTaBJICHHBIMH 3aJJa4aMu, CJICOUTh 3a




BBITIOJIHCHHUECM I1JIaHA ,HGIZCTBI/II\;I " KOPPCKTUPOBATH €ro, aACKBATHO
OLCHUBATh COOCTBEHHBII BKJIad B ACATCIIBHOCTL TI'PYIIIBIL,
BbBICTPpaWBATb KOMMYHUKATHUBHOC BSaHMOﬂeﬁCTBHC, IIPOABJIAA

TOTOBHOCTb Pa3pemiaTh KOH(IUKTHI

9 KVIACC

Kon
NPOBEPSIEMOT0
pe3yabTrara

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOT'0 00111€r0
oOpa3oBaHus

1.1

HCIOJIb30BAaTh NU3YYCHHBIC ITOHATU

1.2

pasiinuaTth ABJICHUA 110 OIMMCAHUIO UX XAaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHUC

1.3

pacrio3HaBaTh MPOSIBIICHHE HM3YUYCHHBIX (PU3MUYECKUX SIBICHUHA B
OKpY’)XalolleM MHUpe, B TOM 4YHCIe (QHU3UYECKUE SIBICHUS B
Opupojie, IpU OSTOM MEPEeBOAUTh NPAKTUYECKYIO 3ajadyy B
y4eOHYy10, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (TIPU3HAKM)

buznYecKuX SABICHUN

1.4

ONHUCHIBATh HM3y4YCHHbIE CBOWCTBA Tel W (U3NYECKUE SIBICHUS,
UCIOJNB3Ysl (DU3MUECKUE BEIUYMHBI, NMPU OMHCAHWU MPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI  HCHOJb3YEMBIX  BEJINYMH,
0003HaYeHHs] M EAUHMIBI (PU3MYECKHX BEJIMYHMH, HAXOJIUTh
dopMysbl, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIMYUHY C
IpYTMMHM  BEJIMYMHAMH,  CTPOUTh  IpadUKU  HM3YUYEHHBIX

3aBHCUMOCTEM (1)I/I3I/I‘ICCI(I/IX BCIIMYHH

1.5

XapaKTCpU3oBaTh CBOMCTBa TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHHUA H
MponecChl, HCIOJIB3YysA HW3YUYCHHBIC 3aKOHBI, IIPpH 3TOM JaBaTb
CJIOBCCHYIO (bOpMynPIpOBKy 3aKOHa u 3allMChIBATDH €ro

MAaTCMaTUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKUE MPOIIECCHl M CBOWCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTyallull IPAKTUKO-OPHUEHTHPOBAHHOI'O XapakTepa:
BBISIBIISATh TIPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE

U3 2 — 3 JIOTMYECKMX IIAaroB ¢ NOMOWIBIO 2 — 3 W3Yy4EHHBIX




CBOICTBa (1)I/ISI/I‘IGCKI/IX HBHeHHﬁ, (l)I/ISI/ILIeCKI/IX 3dKOHa HJIM

3aKOHOMEPHOCTHU

1.7

pemars pacd€THBIE 3a/7au (ONMMPAIOLIUECS HAa CUCTEMY U3 2 — 3
YpaBHEHHUIi), WCIONB3ys 3aKOHBI U (HOPMYIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJadd
3alMUCbIBATh KPATKOC YCJIOBHUEC, BBIABJIATH HCAOCTAOIIUC WU
U30BITOUHBIC  JaHHBIC, BBIOMPAaTh 3aKOHBI M (OPMYIIH,
H€O6XOI[I/IMBIC IJid peliCHud, IMPOBOIUTDH paC‘IéTBI Hn OLCHUBATHb

PEAINCTUYHOCTD ITOJIYUECHHOI'O 3HAUCHU A (bHSPI“ICCKOfI BCJIIMYHWHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPU MOMOIIN
(GU3NYECKUX METOAOB, HCIOJb3ysl OINHCAHUE MCCIEAOBAHNUS,
BBIICIIATH IIPOBEPSEMOE MIPEATIONOKEHHUE, OLICHUBATH IPAaBUIIBHOCTD
IOpsIAKAa  MPOBEACHUS  MCCIENOBAaHWs,  JIelaTb  BBIBOJBI,

HUHTCPIIPCTUPOBATD PE3YJIbTATHI Ha6J'IIo,Z[eHHI>i H OIIBITOB

1.9

IPOBOJUTH OMBITHl 10 HAONIONEHUIO (PU3MUECKUX SIBICHUN WU
(bu3M4eCKUX CBOMICTB TeNl: CaMOCTOSITEILHO COOMpPATh YCTAaHOBKY
13 U30BITOYHOTO HAOOpa 000PYAOBAHMSI, OMUCHIBATH X0 OTBITA H

€ro pe3yJbTathl, (GOPMYIHPOBATH BHIBOJIBI

1.10

IPOBOANTH MPU HEOOXOJUMOCTU CEPHUI0 MPSIMBIX H3MEPEHMI,
oTpefieNisis cpeiHee 3HaueHUEe M3MepsieMoil BeNWYnHbI ((hOKyCcHOE
paccTostHue coOuparomieit JIMH3bI), 000CHOBBIBATH BHIOOP Criocoda

u3MepeHus (M3MEepUTeNIbHOro Mpudopa)

1.11

IIPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C
HCITOJIb30BAaHUEM IIPSIMBIX U3MEPEHMI: IIJIaHUPOBATh
UCCIIEI0BAaHUE, CaMOCTOSTEIIBHO cobupaTh YCTaHOBKY,
¢buKcupoBaTh pe3yJbTaThl NOJYUYEHHON 3aBUCUMOCTH (PU3MUECKHUX
BEIMYMH B BHJE Tabmuny rpaduKoB, JAeiaTb BBIBOABI 110

pe3yJibTaTaM HCCIEeIOBAHNUS

1.12

MPOBOJIUTh  KOCBEHHBIE H3MEpEHUs (U3UYECKUX  BEIUYHWH:
MJIaHUPOBATh ~ M3MEPEHUs, CcoOupaTh  AKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIIIOJHATH HM3MEPEHMS, CIEAys MPEIIOKEHHOU
WHCTPYKIMU, BBIYUCISATH 3HAYEHHUE BEJIMYMHBI M AHAIU3UPOBATH
MOJYyYECHHBIE PE3YJbTATBl C YYETOM 3aJaHHOM MOTPEIIHOCTH

U3MEpEHUI




1.13

CO6J'IIOI[aTB IIpaBuJia TCXHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paTOPHBIM 000PYI0BAaHUEM

1.14

pa3nnyaTh OCHOBHBIE MPU3HAKU U3YyUYCHHBIX (PU3NUECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENo, TOUYCUHBIH
VCTOYHUK CBETA, JIyd, TOHKAs JINH34, IUIAHETapHAas MOJENb aToMa,

HYKJIOHHas MOJA€CJIb aTOMHOI'O Aapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM Ha MX ONMCAHHUSA, UCIIOJIb3YS
3HaHHUA O CBOMCTBaxX (PHU3MYECKUX SBJICHUH U HEOOXOIUMbIE

Q)HSHQCCKI/IG 3daKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIC PHUCYHKH H3YYECHHBIX
TEXHUYECKUX  YCTPOICTB, H3MEpPUTENIbHBIX  HpUOOpOB U
TEXHOJIOTHYECKUX  HPOLIECCOB  NpPU  pelleHuH  y4yeOHo-
IIPAKTHUYECKUX 3a7a4, ONTHUYECKHUE CXEMBl JUI1 IIOCTPOCHUS

M300paXeHH B IUIOCKOM 3epKalie M cOOMparomieit TuH3e

1.17

OPUBOJIUTH MPUMEPHl (HAXOIUTH HHPOPMAIUIO O MPUMEPAX)
MPAKTUYECKOTO  HWCIOJB30BaHUS  (U3MUYECKUX  3HAHUA B
MOBCEIHEBHON JKM3HM M oOOecredeHus Oe30MacHOCTH TMpH
oOpamieHun ¢ TpudOpaMd U TEXHUYECKUMH YCTPONCTBaMHU,
COXpAaHEHUS 3J0POBbS U COONIOJEHUS HOPM OSKOJIOTUYECKOTO

MOBEJICHUS B OKPY KaIoIlIEeH cpefie

1.18

OCYILECTBIISATh MOUCK HH(pOpMAIMM (PU3HUECKOTO COJAEpKaHUs B
cetu HWHrepHer, caMocCTOATENbHO (HOPMYIHUPYSI MOMCKOBBIN
3aMpoc, HaXOAUTH ITyTH OINPENEICHHS JOCTOBEPHOCTHU MOJIyYEHHOU
MH(pOpPMalLlMK Ha OCHOBE MMEIOIIMXCS 3HAHUM U JOMOIHUTENbHBIX

HCTOYHHUKOB

1.19

UCTOJIb30BaTh NPU BBHIMOJHEHUM YYEOHBIX 3aJaHUA Hay4yHO-
MOMYJISIPHYIO TUTEPaTypy GU3HUECKOTO COJIEpKaHUs, CIIPaBOYHBIE
MaTepuaibl, pecypchl ceTH IIHTepHeT; BiageTh npUEMaMu
KOHCIIEKTUPOBAaHUS TeKCTa, MpeoOpa3oBaHus HHMOpMaLUK U3

OJIHOH 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3aBaTb COOCTBEHHBIC IMUCHMEHHBIC U YCTHBIC COO6H.[CHI/I}I Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHKOB (I)I/IBI/I‘-ICCKOFO




COJepKaHusA, MyOJMYHO TPEACTABIATh PE3yJIbTaThl MPOCKTHOMH
WM MCCIIEIOBATEIbCKON JEATEIbHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh W3YYCHHBIM IOHATUHHBIA ammapar H3y4aeMoro
paszziena (pU3MKK U CONMPOBOXKAATH BHICTYIUICHHE MpEe3eHTalue ¢

y4€TOM 0COOEHHOCTEN ay TUTOPUHU CBEPCTHUKOB

1.21

OpY  BBINOJHEHUHM Y4YEOHBIX MPOEKTOB W  HMCCIEJOBAHUM
bu3NYECKUX MPOIECCOB paCHpeneNsTh O0S3aHHOCTH B TpyMIe B
COOTBETCTBUM C IIOCTAaBJIEHHBIMU  33JayaMH, CIEIUTh 3a
BBIIIOJIHEHUEM IJIaHa JEHUCTBUNA M KOPPEKTUPOBATh €ro, aJIeKBaTHO
OLICHUBaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIIHI,
BBICTPaNBaTh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBUE, MPOSBISAL

rOTOBHOCTb pa3peniaTb KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3nena

Kon
3JIeMEHTAa

IIpoBepsiemble d1eMeHTHI COTEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWHW OKPYXAIOIIEIO MUPA

1.1

®duzuka — Hayka O mpupone. SBIEHUS HPUPOIbL.
du3nyecKkue SIBJICHUSA: MEXAaHWYECKUE, TEIUIOBLIE,

SJICKTPUYCCKUEC, MAI'HUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@dusnyeckne BenmuuuHBL 3MmepeHne (u3MUECKHX
BenuunH. @usmyeckue npubopsl. [lorpemmHocTs

u3MepeHuil. MexiyHapoiHas cucTeMa eIUHUIL

1.3

EcrecTBeHHOHAYYHBII METOJ MO3HAHUA:
HaOIIOZeHWe, T[OCTaHOBKAa  HAYYHOTO  BOIIPOCA,
BBIJIBIDKEHUE THUIOTE3, JKCICPUMEHT IO MPOBEPKE

T'uI1oTe3, 00BsICHEHHUE Ha6moz[aeMor0 SABJICHUA

1.4

Onucanune (QuU3MUECKUX SIBIEHUM C  IMOMOUIbIO

MoJenen

1.5

[TpakTrueckue paboThI:

H#iHPar##H#l13mepenne pacCTOSHUM.
#i#Par#Ht#13MepeHne 00bEMa )KUJIKOCTH M TBEPAOTO
Tena.

#H#Par###Onpeienienre pa3MepoB MaJbIX TEJl.
HiHParf##l3Mepenue TemrepaTypsl MpU MOMOIIU

KHUIKOCTHOTO TEPMOMETpPA U JaTYUKA TEMIIEPATyphI

I[TEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHMU BEIIECTBA

2.1

H#HPar#H##CTpoeHne BellecTBa: aTOMbI U MOJIEKYJIbI,
HUX pa3MEpkbI. OHI)ITI)I, JOKa3bIBAIOIIME IOHUCKPETHOC

CTPOCHHUEC BCIIECCTBA

22

###Par###][Brokeane  dactur  BemectBa. CBs3b

CKOPOCTH JBW)KEHHsS 4YacTHUIl C TEMIEpaTypoi.




bpoyHoBckoe nBmwkenue, muddy3us

23

B3aHMOl[eI>'ICTBPIe YacCTHUILl BEIICCTBA: IIPUTAKCHUC U

OTTaJIKUBAaHUC

24

HH##Par### Arperataoie COCTOSTHUS BEIIECTBA:
CTpPOEHHUE rasos, KUAKOCTEN U TBEPABIX
(kpucTauIMyecKux)  Tell.  B3aumocBs3p  MEXIy
CBOMCTBAMHM  BELIECTB B  Pa3HbIX  arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHHIA BOJIBI

2.6

[IpakTrueckue pabOTHI;

#H##Par###O11eHKa AuaMeTpa aToMa METOJOM PsIJIOB
(c ucronp3oBanueM ¢ororpaduii).

#HHPar##H#ONBITEL 0 HAONIONEHUIO  TEIJIOBOIO
pacIIMpEeHHS Ta30B.

HA#HPar#H##0nbpITel 10 OOHAPYKEHUIO JEUCTBUS CHUII

MOJIEKYJIAPHOTO MPUTSKEHUS

JIBIDKEHUME U B3AMMO/IEMCTBUE TEJI

11 Mexannueckoe JBUJKECHHUE. PaBrOMepHOE u
' HEpaBHOMEPHOE JBHKEHHE
H#HH#HPar###Crxopocts.  CpenHsisi  CKOpOCTb  TPH
32 HEPAaBHOMEPHOM JBM)KEHUHU. Pacuér nmyTu u BpeMeHu
JBYDKEHUS
SIBnenue nHepuuu. 3akoH MHepLuu. Bzaumozelicteue
3.3 TEJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTH JIBUYKEHHS
Ten. Macca kak Mepa HUHEPTHOCTH Teja
34 ###Parf## InoTHocTh BemecTBa. CBsA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna kak XxapakTepUCTHUKA B3aUMOJEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cumsl ¢
' MIOMOLIBIO JUHAMOMETPA
37 Hi#HPartHH# SIBnenue taroreHus u cuia Tsokectu. Cua

TAXKECTU Ha ApYyTHUX IJ1aHCTax. Bec TCIa.




Hesecomocth

3.8

Cuna tpenusi. TpeHue CKOJNbXEHUS U TPEHUE MOKOSI.

Tpenue B mpupojie U TEXHUKE

3.9

#H##Par##H#CrnoxxeHne cui, HapaBJIECHHBIX MO OJHOU

npsmoil. PaBHoelcTByo1as Cui

3.10

[IpakTryeckue paboThI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBHXKEHMSI
(wapyka B JKUAKOCTH, MOJENU BJIEKTPUUYECKOTO
aBTOMOOWJIA M Tak panee). OmnpeneneHue cpenHei
CKOPOCTH CKOJIbKEHMsI Opycka WM IIapuka Io
HAaKJIOHHOW IIOCKocTH. OnpeseneHue IUIOTHOCTH
TBEpaoro  tena.  OmbITbl,  JEMOHCTPHUPYHOIINE
3aBHCUMOCTh pacTspkeHHs (aedopmarum) mpy>KAHbBI
OT IPUIIOKEHHOU cuiibl. ONBITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tela

" XapaKTepa COIMPUKACAOINUXCS HOBCpXHOCTeﬁ

3.11

dusznueckue sIBICHUS B IMpHUPOAC: IPUMCEPBI IBUKCHUS
C Ppa3IMYHBIMHU CKOPOCTIMH B J)KMBON M HEXHBOHU

npuponae, JICNICTBUE CUJIBI TPpCHHA B IPUPOJAC U TCXHUKE

3.12

Texnuueckue YCTpONCTBa: JUHAMOMETD,

IIOAIIUITHU KN

JIABJIEHME TBEPIBIX TEJ, )KUJIKOCTEHN 1 TA30B

Hasnenue TBEpAOro tena. CriocoObl yMEHbIIEHUS U

* yYBEJIUYEHUS TaBICHUS
42 JlaBnenue rasza. 3aBUCHMOCTh JaBJCHHs Ta3a OT
' 00BEMa, TemmepaTypbl
43 [Tepenaya paBiieHUs TBEPIBIMU TEIAMH, KUTKOCTIMHU
. u razamu. 3akoH [lackans. [lHeBMaTnueckrne MaliuHbI
3aBHCUMOCTh  JABJICHUS JKHJIKOCTH OT TJIyOWHBI.
44 I'mapocratnueckuit  mapagokc.  CooOuraronuecs
cocyabl. ['uapaBiIndeckue MeXaHU3MBbI
4.5 Atmochepa 3emmm u arMochepHOE JaBJICHHE.




[IpuumHBl CyImECTBOBAaHUS BO3AYIIHOM 00OJOYKH
3emun. OnpiT Toppuuennu. 3aBUCUMOCTh
aTMoc()epHOr0 JaBJICHUS OT BBICOTHI HaJ YPOBHEM

Mopst

4.6

W3mepenne armochepHoro naenenus. [Ipudopsl s

M3MepeHust aTMOCHEPHOTO JTaBIICHHS

4.7

JleiicTBHE >KUIKOCTH U ra3a Ha MOrpyXKEHHOE B HUX
Teno. BeitankuBaromas (apxuMenoBa) cuiia. 3aKOH

Apxumena

4.8

[InaBanue Ten. BosgyxonnaBanue

4.9

[IpakTuueckue paboOTHI:

HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT
o0béMa NOrpyKEHHOM B JKUIKOCTb YaCTH Tela.
OrnpezeneHne BBITAJKUBAKOUIEH CHIIbI, AEHCTBYIOLIECH
Ha TEJo, NOrpyXEHHOE B KUIAKOCTh. IIpoBepka
HE3aBUCUMOCTHU BBITAIKUBAIOLIEH CUJIBL,
JEHCTBYIOIEH HA TEJIO B JKMJIKOCTH, OT MAcChl Teja.
OnbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh
BBITAJIKUBAIOIIEA CHWJIbI, JICUCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00BEMA MOTPYXKEHHOM B IKUAKOCTh
YyacTU TeJla HU  OT  IUIOTHOCTH  KUJIKOCTH.
KonctpyupoBanue apeomeTpa Wik KOHCTPYUPOBAHHE

JIOJIKU U OTIPENEIIEHNE €€ TPY30MOIbEMHOCTH

4.10

duznyeckue SABJICHUA B mpUupoAac: BJIMSAHHUC
aTMOC(I)epHOFO JaBJICHUS Ha JKMBOH OpraHu3Mm,

IJIaBaHUE PbIO

4.11

TexHUUECKHEe YCTpOICTBa: COOOINAIOIIMECS COCY/IbI,
YCTPOMCTBO BOAOIPOBO/AA, THAPABIMYECKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM

HAcoC, apeoOMeTp

PABOTA, MOIITHOCTDB, DOHEPI' 11

5.1

Mexanuueckas pabota

52

MexaHn4deckas MOITHOCTh




53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs
' 10cKoCTh. [IpaBuiio paBHOBECHS pblyara
54 [IpuMeHeHue npaBuiia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBwiao»  MexaHuku. Koaddunment
55 OJIE3HOT'O IEUCTBUS MEXAHU3MOB. [Ipocthie
MEXaHHU3MBI B OBITY U TEXHHUKE
iy [loTeHumanpHas SHepruM Tena, MOAHIATOIO Hajl
' 3emnén
5.7 Kunernueckas sneprust
sg [Tonnas MexaHuyeckasi SHeprusi. 3aKOH U3MEHEHUS U
' COXpaHEHUsI MEXaHUYECKON SHEPIUU
[IpakTuueckue paboOTHI:
##HtPar#H##Onpenenenre pabOThl CHIIBI TPEHUS TPU
PaBHOMEpPHOM JIBI)KEHHUHU Te€jla MO TOPU30HTAJIbHOM
59 noBepxHoctu. MccnenoBaHue yCIOBUM pPaBHOBECHS
ppraara. Msmepenue KIIJ[ HaKIOHHOW IIJIOCKOCTH.
N3yueHue 3akoHa  COXpPAaHEHUS  MEXAHUYECKOU
SHEeprun
510 ®dusnueckue SBICHUS B NPUPOAE: pblUaru B TeNe
' 4eJl0BeKa
TexHuueckue yCTpPOWCTBA: pblyar, IOABUXKHBIA U
5.11 HEMOJBIKHBIM ~ OJOKM, HAaKJIOHHAs  IUIOCKOCTb,
MIPOCTHIE MEXAaHU3MBI B OBITY
8 KUIACC
Kon Kona
IIpoBepsiemble 3JIeMEHTBI COACPKAHUSA
pasaena 3j1eMeHTAa
TEITJIOBBIE SABJIEHUA
6 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM
6.1 TEOpUU CTPOEHHs BellecTBa. Macca M pa3Mepsl
MoJieKyJl. OmbIThl, MOATBEPXAAIOLINE OCHOBHBIE




ITOJIOKCHH A MOJI CKynﬂpHOKHHGTH‘IGCKOﬁ TEOPUHn

Mopnenn  TBEPAOTO, KHAKOTO H  Tra3000pa3HOro

6.2 COCTOSTHUI BEIIECTBA. Kpucramnuyeckue u
amopQHbIe Tena
OOBsicHEeHHE CBOWCTB Ta30B, XKHAKOCTEH M TBEPIBIX
6.3 Tel Ha OCHOBE TOJIOKEHUH
MOJIEKYJIIPHOKMHETHYECKON TEOpUHU
6.4 CMmauyuBaHue U KaMWJUISIPHBIC SBJICHUS
6.5 TennoBoe paclMpeHne U CKaTre
66 Temnepatypa. CBsi3b TeMmmIepaTrypbl CO CKOPOCTBIO
' TEIIOBOI'O ABUKCHHUS YaCTHI]
BHyTpeHHAI ~ 3HeEprus. Criocobbl  M3MEHEHUs
6.7 BHYTPEHHEHN SHEPIUU: TEIUIONEpeaya U COBEPLUICHUE
paboThI
63 Bupr TEIUIoNEepe1avun: TEIUIONPOBOAHOCTD,
' KOHBEKIIUS, U3TyUYeHUE
KomnuectBo  TemnoThl. YAeabHAsA  TEIUIOEMKOCTH
6.9
BEIIlECTBA
TeriooOMeH W TEIJIOBOE pPAaBHOBECHE. YPaBHEHUE
6.10
TEIJI0BOro OajraHca
611 [InaBneHne ©  OTBEpACBAHUE  KPUCTALTUYECKUX
' BEIISCTB. Y AeIbHAas TEII0TA IJIaBJICHHS
[TapooOpa3oBanue u KoHAeHcarus. Vcnapenwue.
612 Kunenne. VYnaenpHass Ttemiota mapooOpa3oBaHMUsL.
' 3aBHCHMOCTD TeMIIepaTypbl KUIICHUS oT
aTMochepHOTro IaBieHuUs
6.13 BraxxHOoCTh BO31yXa
6.14 OHeprus TOIUIMBA. Y JeNbHAas TEIIOTa CTOPAHUS
6.15 [Tpuntuner  pabotel  TemoBbix aurateneit  KITJ

TEIJIOBOrO  JBUrareins. TemiIoBble ABUTATEId U




3aIUTa OKPYIKAIOIIEH CpeJIbl

3aKOH COXpaHEHHUSI M TpPEBpallleHUs »HHEPruu B

6.16
TETJIOBBIX IPOIEccax
[TpakTrueckue pabOTHI:
HHHPar#H###0ONBITEL 10 00HAPY)KEHUIO JECUCTBUS CHII
MOJICKYJISIPHOTO MPUTSHKEHHSL.
HH#HPar#H##ONBITEI 110 BBIPALMBAHUIO KPUCTAJUIOB
IIOBAPEHHOM COJIM WJIU caxapa.
HHPar###ONBITEL 10 HAOMIOAEHWIO  TEILIOBOIO
pacCIIMPEHHS Ta30B, KUIAKOCTEH U TBEPIBIX TEIL.
HHHPar###OnpeneneHue JIaBJICHUs  BO3JyXa B
OaJIJIOHE MITIPHIIA.
H#HPar##H#ONbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
JIaBJICHUS BO3/JyXa OT €ro 00béMa U HarpeBaHUs WM
OXJIAKICHUS.
#iHPar### IpoBepka TUIIOTE3bI JTUHEHHOU
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKMIKOCTH B
6.17 TEPMOMETPHUUYECKON TpyOKe OT TeMIEepaTyphl.

#Ht#Par##H#Habmonene  M3MEHEHUs  BHYTpEHHEH
HHEPIUU Teja B pe3ysibTaTe TeIionepeadu U padoThl
BHEIIIHUX CHJL.

#i#Par#t#lIccnienoBanme SBJICHUS TEIJIOOOMEHa MpU
CMEIIMBaHUU XOJIOJHOM U ropsiueil BOABL.
#HPart##Onpenenenue KOJINYECTBA TEMIOTHI,
MOJTYYEHHOTO BOJIOW MPU TETNIOOOMEHE C HarpeThiM
METAJUTMIECKUM IFITHH/IPOM.

#HHPar###OnipeieneHne  yACTBHOM — TETUIOEMKOCTH
BEIIIECTBA.

#Hi#HParf##lccnenoBanue mpouecca UCIapeHus.
H##HPar###OnpeneneHre OTHOCUTENbHON BIIaXXHOCTHU
BO3/yXa.

HH#HPar#H#Onpenenenue yZENbHON TETUIOTHI




IJIaBJICHUS JIbJa.

6.18

@dusuyeckue SBICHUS B IPUPOLIE: IOBEPXHOCTHOE
HATsDKEHUE U KaNWUIIPHBIE SIBIIGHUS B TIPHUPOJE,
KpucTaJibl B mnpupone, usnydyeHue CouHia,
3aMep3aHue BOJ0EMOB, MOpPCKUE Opu3bl; 00pa3oBaHue

POCEI, TYyMaHa, UHEA, CHETa.

6.19

TexHudeckue yCTpPOMCTBA: KalWUIAPBI, IMPUMEPHI
MCI0JIb30BaHUs KPHUCTAJUIOB, JKUJIKOCTHBIN
TEPMOMETp, NAaTYUK TEMIIEPATYpPbI, TEPMOC, CHUCTEMA
OTOIUICHHUSI ~ JJOMOB, TUIPOMETPBI, IICHUXPOMETP,

mapoBas Typ6I/IHa, ABUTATC]Ib BHYTPCHHCTO CTOPpAaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHMA

BJ'ICKTPI/I?»aLII/IH TCI. I[Ba polda  SJICKTPUUCCKHUX

7.1
3aps10B
B3aumopneicTeue 3apspkeHHBIX Tell. 3akoH KyiioHa
7.2 (3aBUCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX Tell
OT BEJIMUMHBI 3apSAI0B U PACCTOSHUS MEXKTY TEJIaMH)
DJeKTpUYEcKoe ToJIe. Hanpsoxénnocts
7.3 anekTpuyeckoro nois. IlpuHnun  cynepnozunuu
AIIEKTPUYECKHUX 0JIeH (HAa KaYECTBEHHOM YPOBHE)
Hocurenu snexkTpuueckux 3apsiioB. DJeMEHTapHBIN
7.4 IIEKTPUUECKHUI 3apsz. Crpoenue aToMma.
ITpOoBOAHMKY U JUAIEKTPUKH
7.5 3aK0H COXpaHEHUS JIEKTPUUECKOTO 3apsaa
6 ONEeKTpUYECKU  TOK. YCIOBHS  CYLIECTBOBAaHMS
' AIIEKTPUYECKOr0 TOKA. VICTOUHMKM IOCTOSTHHOT'O TOKa
JleHicTBUS ~ DNIEKTPUYECKOTO  TOKa  (TEIJIOBOE,
7.7 XMMHUYECKOE, MAarHMTHOE). OJEKTPUYECKUH TOK B
KUAKOCTAX U ra3ax
o, Onektpuueckasd 1enb. Cuna ToKa. DJIEKTPUUECKOE

HaIIpsS’KCHUC




COHpOTI/IBJ'IeHI/IC IIPOBOAHHKA. y,Z[CJ'IBHOC

7.9

COINPOTHUBJICHUE BEIIECTBA
7.10 3akon Oma 11 yyacTka 1enu

[TocnenoBarenbHOE M TapajUieIbHOE COCIUHEHUE
7.11

MIPOBOJIHUKOB

PaGoTa M MOIIHOCTH AJIEKTPHUYECKOTO TOKa. 3aKOH
7.12

Jxoyinst — Jlenua

DIIEKTPUYECKHE ST M TTOTPEOUTETN ICKTPHUECKOM
7.13

sHepruu B ObiTy. KopoTkoe 3ambikanue

ITocTossHHbIE MAarHuThblL. B3aumoneiictBue
7.14

IMOCTOSIHHBIX MarHUTOB

MarauTtHOoe mojie. MarHuTtHoe mojie 3eMJIH U €ro
7.15

3HAUYEHHE I )KU3HU Ha 3eMiie

OnbiT Opcrena. MarHUTHOE TOJIE DJIEKTPUUYECKOIO
7.16

Toka. [[pumMeHeHue 3JIEKTPOMarHuToB B TEXHUKE

JlelicTBME€ MarHUTHOI'O MOJIA HA MPOBOJHUK C TOKOM.

DNEeKTpOABUTATEh IIOCTOSIHHOTO TOKA.
7.17

Hcrnonbp3oBaHNne AJIEKTPOIABUTATENICH B TEXHUUYECKUX

YCTPOMCTBAaX U HAa TPAHCIIOPTE

Oneitel  @apazes. SIBneHwe  3ME€KTPOMAarHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DneKTporeneparop. Crioco6b1 MOJTyYEHUs
7.19 ANIEKTPUYECKOM  DHEPrHMH.  DIJIEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX UCTOUHHUKAX SHEPTHH

[TpakTrueckue paboThI:

OnpiTel 1O  HAONIOACHUIO  DJIEKTPHU3AIMHU  Tel

WHIYKUUEW U TIPU CONPUKOCHOBEHHUH.
7.20 UccnenoBanue nercTBUSA 3JIEKTPUYECKOrO MOJIA HA

MIPOBOJAHHUKY U TUDIIEKTPUKHU.
COopka u mpoBepka padOTHI SIEKTPUUECKON TN

IIOCTOSAHHOI'O TOKA.




W3mepeHue u peryjinpoBaHUE CUJIbI TOKA.
W3mepeHnue U peryaupoBaHye HalpsHKEHUs.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYLIETO
4yepe3 pPE3UCTOp, OT CONPOTUBIIEHHUS PpE3UCTOpa U
HaIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh
AIIEKTPUYECKOTO CONPOTUBIIEHUS NPOBOJHUKA OT €ro
JUIMHBI,  IUIOIIAJY  IIONIEPEYHOI0  CEYEHUus U
Marepuaia.

[IpoBepka mnpaBuiia CIIOKEHUS HANpPSDKEHUN IpuU
MIOCJIEZIOBATEIbHOM COEIUHEHUH [BYX DPE3UCTOPOB.
IIpoBepka mpaBuna  ajud  CHIBl  TOKa  IIpU
HapajuIeIbBHOM COEIVHEHUHU PE3UCTOPOB.
Onpenenenne  pabOTBl  ANEKTPHUECKOTO  TOKA,
uayuero yepes pesuctop. OmnpeneneHue MOILHOCTU
AIIEKTPUYECKOTO TOKA, BBIACIAEMOM Ha PE3HUCTOPE.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILLErO
yepe3 JIaMIIOYKy, OT HalpsDKeHHs Ha  Heil.
Omnpenenenne KIIJ[ narpeBarens. WccnempoBanue
MarHMTHOTO B3aMMOJEHCTBUS MOCTOSIHHBIX MATHUTOB.
W3y4eHre MarHUTHOTO IOJI NOCTOSHHBIX MarHUTOB
pu UX 00bEIUHEHUM U pazneneHuu. VMccnenoBanue
JNENCTBUS  DJEKTPUUECKOTO TOKa Ha MAarHUTHYIO
cTpenky. OneITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH
CHJIBI B3aMMOJEHCTBHUS KATYIIKH C TOKOM M MarHura
OT CWIbl TOKAa W HampaBieHHs TOKa B KaTyIIKe.
N3ydeHue nelcTBUS MarHUTHOTO TOJISl HA MPOBOJIHUK
¢ TokoM. KoHCTpyupoBaHHe U U3yueHHE pabOThI
DJIEKTPOABUIaTENIA. N3mepenue KIIJ
AJIEKTPOJBUIaTENbHON  yCTaHOBKHM.  OMBITBI 1O
U CCIJIETOBAaHUIO SIBJICHUS AIIEKTPOMArHUTHON

WHOYKIUU: MCCIEAOBAHUE HW3MEHECHHN 3HA4Y€HUs |




HAIpPaBJICHUS! UHIYKIIMOHHOTO TOKa
duzuyeckue SBICHUS B MPUPOAE: DICKTPUUECKUE
ABIICHUS B aTMocdepe, SJIEKTPUUYECTBO  KHUBBIX
7.21 OpraHW3MOB, MarHWTHOE Tojie 3emiu, Jpeud
MOJIFOCOB, POJIb MArHUTHOTO TOJS JJiA >KU3HU Ha
3emJie, MOISIPHOE CUSHUE
TexHudeckue yCTpONCTBA: 3IEKTPOCKOI, aMIIEpMETD,
BOJILTMETP,  pEOCTaTr, CYETUYUK  IEKTPUYECKOU
SHEPIUH, 3JIEKTPOOCBETUTENbHBIE puOOpHI,
7.22 HarpeBaTelbHbIE  3JIEKTPONpPHOOpPHl  (IIPUMEPBHI),
AIIEKTPUUYECKUE TPEAOXPAHUTENH, OSJIEKTPOMArHMT,
AIIEKTPOABHUraTeNb IMOCTOSIHHOTO TOKa, T€HEpaTop
MOCTOSTHHOTO TOKa
9 KITIACC
Kon Kon
ITpoBepsieMble IIEMEHTHI CONEPIKAHUS
pasznena DIIEMEHTA
MEXAHUWYECKUE SBJIEHUA
g1 Mexannueckoe naBWKeHUE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKECHHUS
8.3 PaBHOMEpPHOE NPAMOIMHEIHOE ABUKEHNE
#HiHPar##HepaBHoMepHOE NPSIMOJIMHEHOE
8 8.4 nerkeHne. CpenHsass 1 MICHOBEHHas CKOpPOCTh Tefa
IIpY HEPAaBHOMEPHOM JBH>KEHUU
" Yckopenue.  PaBHOYCKOpEHHOE — NPSMOJIMHEHHOE
' JBI)KEHUE
8.6 #H#HPar#H#CBobogHOe nagenue. OnbIThl [ anues
g7 #HiHPar###PaBHOMEpHOE IBHKEHUE TIO OKPYKHOCTH.
' [lepuox u yacrora oOpamenus. JluneitHast u yrionas




ckopocTH. LleHTpocTpeMuTenbHOE YCKOpEeHHe

8.8 ITepsbiii 3akoH HproToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpetnii 3akon Herotona
8.11 HH#Par##H [puHIIMT CyNIEpIO3ULIMK CHJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#Hi#HParfi##Cunia TpeHUs: CUJIa TPEHUS CKOJIBKEHMS,
513 CUJIa TPEHHUS NIOKOS, APYTUE BUABI TPEHUS
H#HPar#H#Cuna  TSDKECTM M 3aKOH  BCEMUPHOI'O
.14 TATOTEHHA. Y CKOPEHUE CBOOOTHOTO TTAJICHUS
Hpwxkenne 1utaHer Bokpyr Comnpa.  Ilepas
513 KOCMHY€ecKasi CKopocTb. HeBecoMOCTh U meperpy3Ku
PaBHoBecue MmarepuanabHOM TOYKH. AOCOIIOTHO
8.16 TBEPJIOE TETO
#HiHPar###PaBHOBecue TBEPIOTO Tena c
8.17 3aKpEIUIEHHOW OCBhIO BpalleHus. MOMEHT CHIIBL
LenTp TsxECTH
NMnynec Tema. M3meHenne wummyinbca. HMmmymnsc
518 CHJIBI
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 HH#HPar###PeakTUBHOE IBUKEHNE
8.21 Mexanunueckasi paboTa U MOIIIHOCTb
PabGora cun TspkecTH, ynpyroct, TpeHus. Casi3b
522 SHEPruu U padoThl
[lorennmanbHast SHEprust Tena, MOTHATOrO Haj
523 MTOBEPXHOCTHIO 3eMIIN
8.24 [ToTeHumanpHast YHEPTUs CKATOU MPYKUHBI
#i#HPar#Ht#Kunernueckass  sHeprus. Teopema o
523 KMHETUYECKOW 3HEPIrun
HiHPart##3akon COXPaHECHUS MEXaHNUYECKON
.26 SHEpruu
8.27 [TpakTrueckue paboTHI:




OnpeneneHnne cpemHed  CKOPOCTH — CKOJBKEHUS
Opycka WM [BIKEHUA IIapuKa 10 HAKJIOHHOU
wiockoctd. OnpeneneHne yCKOPeHHs Tella Tpu
PaBHOYCKOPEHHOM  JIBXKCHMH [0  HAKJIOHHOMN
TUTOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM  JBIDKEHHHM 0€3  HavyaabHON
CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIU TNPH PaBHOYCKOPEHHOM
JB)KCHUU 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK P HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHUC
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

I/ICCJICIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHUA
CKOJIbKCHUST OT CHJIBI HOPMAJILHOTO JIaBJICHUSI.
Onpenencare kod(hPHUIMEHTa TPEHUS CKOJIBKCHHS.
Onpenencaue xECTKOCTU TpyxuHbL. OrnpenencHue
paboThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBUKECHHUU
Tena o TOPU30HTAILHON MTOBEPXHOCTH.
Ornpenenennie paboThl CUITBI YIIPYTOCTH MPH MOIBEME
rpy3a C WCIOJIb30BAaHHEM  HEMOJBHXHOTO U

IMOJBMKHOTO OJIOKOB

®du3nyecKkue SBICHUS B Ipupoac: IMpUIMBBI U

8.28 OTJIWBEI, JBIKeHUE IaHeT COJHEUYHOM CHCTEMB,
PEaKTUBHOE JBUKEHHE KUBBIX OPTraHU3MOB
299 TexHuueckne yCTpOWCTBA: CHMIOMETP, JaTYUKH

IIOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKHNE KOJIEBAHMA 11 BOJIHBI

KonebatensHoe JIBIDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKKA  KoJeOaHWW: TEepPHoj, dYacToTa,
aMILTUTyJa
Maremariueckuii M NPYKMHHBIA ~ MAasTHHKHU.
9.2 [IpeBpamienne  sHepruM  Npu  KojebaTeIbHOM
JBUKEHUU
9.3 3aryxatomiye KoJie0aHus. Boinyxnennsie




Kosiebanus. Pe3oHanc

9.4

Mexanuueckue BOJIHBI. (CBONCTBa MEXAHMYECKUX
BOoiH. IIpomosnbHble M monepeyHsle BOJIHBL. JlnnHa
BOJHBI M  CKOpPOCTb €€  paclpOCTpaHEHHS.
Mexannueckue  BOJHBI B TBEPAOM  TEIE,

celiCMHUYEeCKHE BOJIHBI

9.5

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpakeHHE 3BYKa

9.6

Wudpa3Byk u yabTpa3zByk

9.7

[TpakTdeckue paboOTHI:

OnpeneneHue 4YacToThl M Iepuoja KoJjeOaHUil
MaTeMaTHYECKOTO MasiTHHUKA.

OnpeneneHue 4YacToThl M Iepuoja KoJjeOaHUil
MPYXKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TMepHoAa KoseOaHuil
MOJBEIIEHHOTO K HUTH TIpy3a OT JUIMHBl HHUTH.
HccnenoBanne 3aBUCHMOCTH TEpPHOAA KoJeOaHMi
MPYXKUHHOTO MasTHUKA OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTH  IepHoja  KojebaHuil  rpysa,
MOJIBEIIEHHOT'O K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyXuHbel. M3MepeHHe yCKOpPEHHS CBOOOIHOTO

naJacHus

9.8

dusndeckue SBICHUSI B Impupoac: BOCIIPUATUC
3BYKOB JKMBOTHBIMHU, 3E€MJICTPACCHUC, celicMUYeCcKue

BOJIHBI, yHaMH, 3X0

9.9

Texunueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAaHUC

yJIBTPa3ByKa B ObITY U TEXHHUKE

10

SJIEKTPOMAT'HUTHOE IT1OJIE U QJIEKTPOMAT'HUTHBIE

BOJIHbI
101 ONEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHUTHBIE
' BOJIHBI. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 37€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoja ceera. CKOpocTh CBETa.

BonHoBEIE CBOMCTBA CBETA




10.4

[TpakTrueckue pabOTHI:
N3yueHrne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C

MTOMOIIIbI0 MOOHMIILHOTO TeedoHa

10.5

®dwusndecKkue SBICHUS B MPUPOJE: OUOIOTHYECKOE
JIecTBUE  BUAKMMOTO,  yIbTPadUOIETOBOrO U

PEHTICHOBCKOI'O I/ISJ'IyLIeHI/Iﬁ

10.6

Texanueckne YCTpOﬁCTBaZ HCIIOJIB30BAaHUC

QJICKTPOMArouTHLIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

ﬂyquaﬂ MoJienb cBeTa. ICTOUHMKH CBeTa

11.2

[TpsimonuHEHOE pacpoCTpaHEeHUE CBETa

11.3

Otpaxenue cBeta. Ilmockoe 3epkano. 3akoH

OTpa’XCHHA CBCTA

11.4

HpCJIOMJ'ICHI/Ie cBeTra. 3aKoH MMpCJIIOMJICHHA CBCTA.

ITonHoe BHYTPCHHEC OTPAXKCHUC CBCTA

11.5

JInnza. Xox jiyyel B TMH3€E

11.6

Onrtuueckasi cuctema ¢oToarnmapara, MUKPOCKOIIA U

TCICCKOIIa

11.7

I'ma3 kak omnThueckas cHCTeMa. biIM30pykocTh u

JAITbHO30PKOCTh

11.8

Paznoxenue Oenmoro cBeta B cHekTp. ONBITHI
Hptotrona.  CrnokeHMe  CHEKTPalbHBIX  LIBETOB.

Hucnepcus ceera

11.9

[TpakTrueckue paboThI:

#H#HPar###AccnenoBanue 3aBUCHMOCTH yria
OTpaXKeHHsI CBETOBOTO JTyya OT yrJja MajaeHusl.
HiHPar##l13yueHre XapakTepUCTHK H300pa’keHust
peaMeTa B INIOCKOM 3epKalle.

#H##HPar### A ccnenoBanue 3aBUCHMOCTH yria
MPEIOMIICHUSI CBETOBOTO JIyda OT yrjia MajeHus Ha
TpaHUIIE «BO3IyX — CTEKIION.

###Par### lonyuenne M300paKEHUA C TTOMOIIBIO

coOMparoIIe TUH3HI.




#iHPar###Onpenencare (pOKyCHOTO paccTOSHUS U
ONITHYECKOUN CHITBI COOUPAIOIICH JTMH3BI.
HH##Par###ONBITEI 110 Pa3JIOKEHUIO OEIoro CBeTa B
CIEKTP.

HHH#Par##H#ONbBITHI 10 BOCIIPUATHIO IIBETA MPEIMETOB

IIPU UX HAOJIO/IEHUH Yepe3 [IBETOBbIE (PHIILTPHI

11.10

dusnyeckue SIBJICHHUSI B IIpupoac: 3aTMCHUA Comnnma
u .HYHBI, nBera TCJII, OITHYCCKHE SBJIICHHA B

atMocdepe (1BeT Heba, pedpakius, paayra, MUPaK)

11.11

Texuunueckue YCTPOﬁCTBaZ OYKH, ICPUCKOII,

Q)OToannapaT, OIITHYCCKHUEC CBCTOBOAbI

12

KBAHTOBBIE ABJIEHUA

12.1

OmneiTel Pesepdopna u mmanerapHas MoJienb aToMa.

Mogaens aTroma bopa

12.2

I/ICHYCKaHI/Ie H IIOIJIOIICHHUE CBCTAa aTOMOM. KBaHThI.

JluneituaTeie CEKTPBI

12.3

PannoakTHBHOCTD. AJ'IB(I)a, Oera- u raMmMa-u3jaIy4uCHUA

12.4

Crpoenne aromHoro sjapa. HykioHHas Mojenb

aTOMHOTO sapa. M30Tomnsl

12.5

PannoakTuBHBIE IIpEeBpaICHUS. [Tepuon

M0JTypacnaia aTOMHBIX SAEp

12.6

SnepHblie peakiuu. 3aKOHBI COXpAaHEHUS 3apsI0BOTIO

1 MacCCOBOT'O YHCECII

12.7

DOHeprusi CBS3W aTOMHBIX siaep. CBs3b MacChl U

SHEpPIruu

12.8

Peakuyu cuHTe3a W gAeneHus saep. McTouyHHKH

sHepruun CoJiHIIa U 3BE3]

12.9

SAnepHas »Hepretuka. JlelicTBUE paaMOaKTUBHBIX

I/ISJIy‘IeHPlﬁ Ha JXUBBIC OPraHN3MBbI

12.10

[TpakTrueckue paboThI:
HaGnroseHne CIUIONIHBIX W JIMHEHYATBIX CHEKTPOB
W3ITyYCHHS.

HccnegoBanue TPCKOB: U3BMCPCHUC SHCPIUH YaCTHIBI




10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).

W3mepenue painoakTUBHOTO (oHa

du3nyeckue SBJICHUS B Impupoae: €CTECTBCHHBIM

paMOaKTUBHBIN ¢om, KOCMHUYECKHE JTy4H,
12.11 PaIMOaKTUBHOE M3JIYUYCHHUE MPUPOJTHBIX MUHEPAJIOB,
JICUCTBUE PAJUOAKTUBHBIX W3JIYyYECHHUH HA OpraHU3M
4eJioBeKa
12 TexHuueckue YCTpOIiCTBa: CIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunbscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUSA

Kon
NpoBePsSIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHUS K PeMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ibLHOI
NPOrpaMMbl OCHOBHOI'0 0011ero oopazosanusi Ha ocHoBe ®I'OC

[Tonnmanue poau (QU3MKKM B HAY4YHOM KapTUHE MMHpa;
c(hOpMUPOBAHHOCTh 0Aa30BBIX MPEICTABICHUN O 3aKOHOMEPHOM
CBSI3M M II03HABAEMOCTH SIBJIEHUI IIPUPOJIBI, O POJIU IKCIIEPUMEHTA
B (u3mke, 0 cucTeMOOOpasyromiel poiau (GU3NKH B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKHM W TEXHOJIOTUH, 00 3BOJIIOLHUU
($u3NYECKUX 3HAHUM U UX POJIM B LIEJIOCTHOMN €CTECTBEHHOHAYYHOMN
KapTUHE MHpa, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
¢U3MKOB B  pa3BUTUE HAyKH, OOBSACHEHHE  IPOLIECCOB

OKPYKaAIICTro MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHusA O BUAAX Marepuu (BELIECTBO M I0JIE), O JBM)KEHUHU Kak
crocobe CyIIecTBOBaHMS MaTepuu, 00 aTOMHO-MOJEKYJISIPHOM
TEOPUHM CTPOEHUS BEIIEeCTBA, O (PU3MUECKOW CYIIHOCTU SIBICHUN
pupoabl (MexaHI/I‘-I€CKI/IX, TCIIOBBIX, OJJICKTPOMAarouTHBIX H
KBAHTOBBIX); YMEHHME pa3iIuyaTh SBJICHHUS [0 ONMCAHUIO HX
XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3UYECKOe sIBJIEHUE;, YMEHHE paclio3HaBaTh MPOSBICHHUE
HN3YYCHHBIX (1)I/IBI/I‘~ICCKI/IX SIBJICHUI B OKpYXKaromeM MHUPEC, BbBIACIIAA

WX CYIIECTBEHHBIE CBOICTBA (TPU3HAKN)

Brnanenue ocHOBaMM TMOHATHIHOIO ammapara U CUMBOJIUYECKOTO
s3bIKa (PU3UKH M MCIIOIH30BAHUE UX JUISI peIeHHs Y4eOHbIX 3a/1a4;
YMEHHE XapaKTepu30BaTh CBONCTBa Tell, (GU3MUYECKUE SIBICHHS H
MPOIIECCHl, HCTONB3YSd (yHIAMEHTAIbHBIE W OMITHPUUYECKHE

3aKOHBI

YMeHHe OIMCHIBAaTh HU3YYCHHBIC CBOICTBA Tel U (I)I/IBI/I‘-ICCKI/IC

SABJICHUS, UCIIOJIB3Y S (I)I/I?)I/I‘{CCKI/IC BCIIMYMHBI

Bnagenne ocHOBaMH METOMOB HAay4YHOT'O IIO3HAHUA C y‘-IéTOM




coOnrofeHusl  TpaBUJ  OE30MACHOTO  TpyAa:  HaOIIOJCHHE
(U3NIECKUX SIBIICHHIA:

YMEHHE  CaMOCTOSITEIBHO  COOMpaTh  JKCHEPHUMEHTAJIbHYIO
YCTAHOBKY W3 JIAHHOTO Habopa 00OpYyIOBaHUS MO HHCTPYKIIWH,
ONKCHIBATH XOJ OIbITA W 3allUChIBATh €ro  pe3yJIbTaThl,
(GbOopMyJIUPOBATH BBHIBOJIBI;

NPOBE/ICHUE TPSMBIX M KOCBEHHBIX HM3MEPEHHU (HU3NICCKUX
BCJIMYMH: YMCHHE IUIAHUPOBATh W3MEPCHHUS, CaMOCTOSTEIBHO
COOMpaTh OIKCICPHUMEHTAIBLHYI0 YCTaHOBKY 110 HWHCTPYKIIHH,
BBIUUCIIATh 3HAUCHHE BEIMYMHBI M aHAIM3UPOBATh IMOJyUYCHHBIC
pe3yabTaThl C YYETOM 3aJaHHOW IOTPEITHOCTH PEe3yJIbTaTOB
U3MEpEHUN;

NPOBE/ICHUE HECIIOKHBIX AKCIEPUMEHTAJIBHBIX HCCIICIOBAHUM;
CaMOCTOSTENIFHO COOMpaTh ASKCICPHUMEHTAIBHYI0 YCTAaHOBKY |
NPOBOJUTh  KMCCJICIOBAHUE 10 HMHCTPYKIHUH, IPEICTABISAThH
MOJIYYCHHBIC 3aBUCUMOCTH (DU3MUYCCKUX BEJIMUYUH B BUE TAOIUI[ U
rpaMKOB, YYUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBIBOJBI  II0

pe3yJibTaTaM UCCIIEIOBAHUS

[ToHnmMaHue XapakTEepHBIX CBOWCTB  (U3WYECKUX  Mojeneil
(MaTepuanpHasi TOYKa, aOCOJIIOTHO TBEPJAOE TEJIO, MOJEIH
CTPOEHHS ra30B, XKUIKOCTEH U TBEPABIX Tell, MJIaHETapHasI MOJEIb
aToMa, HyKJIOHHas MOJIeTIb aTOMHOTIO s/ipa) U YMEHUE NPUMEHSTh

uX U1 00BbsACHEHUS! PU3NYECKUX MTPOLIECCOB

YMeHue o0bACHATh PU3NYECKUE MTPOLIECCHl U CBOICTBA TEJl, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUd NPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABISATh NPHUYNHHO-CIICICTBCHHBIC
CBSI3U M CTPOUTH OOBSICHEHHE C OMOPO Ha M3yueHHbIE CBOWCTBA
buznyeckux SBICHUM, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU M

MOJIENTH

YMmenue pemiate pacuéTHble 3a1aun (Ha 6aze 2 — 3 ypaBHEHHIA),
UCTIONB3Yysl 3aKOHBI W (OPMYJIbI, CBSI3bIBAIOIIUE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHMCHIBaTh KPAaTKOE YCJOBHE 3aJauH,
BBISBIISATH HEJOCTAIOIIME JTaHHBIE, BHIOUPATh 3aKOHBI M (HOPMYIIBI,

HCO6X0)II/IMBIC JUISA eé pEeIICHNA, HWCIIOJb30BaTh CIIPABOYHBIC




JIAaHHBIE, TPOBOJUTH PACUEThl U OLEHUBATh PEATUCTUYHOCTH
MOJIyYeHHOTO  3Ha4YeHWs] (U3MYECKON  BEIMYWHBI, yMEHHUE
ONpEeNATh Pa3MEPHOCTh (U3UYECKON BEIMUYMHBI, MOTYYECHHOM

IIPU PELICHUN 3312491

YMeHHne XapakTepu3OoBaTh MPUHLIMIBI JEHCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4HCJ€e OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX
TEXHOJIOTMYECKUX MPOIECCOB MO UX OMUCAHUIO, UCTIONb3YS 3HAHUS
0 CBOMCTBax (pU3UYECKUX SIBJICHHM U HEOOXoauMble (hu3nyecKue

3aKOHOMEPHOCTH

10

YMeHne HCHoib30BaTh 3HAHUS O (DUUUYECKUX SBICHUAX B
MOBCCIHEBHON JKM3HM I OOecTieueHuss Oe30MacHOCTH TIpU
oOpamieHun ¢ OBITOBBIMHM  TIpHOOpaMH M TEXHHYECKHUMHU
YCTPOMCTBAMH, COXPAHCHUS 3J0POBbS M COOJIOJNCHUS HOPM
HKOJIOTMUYECKOTO TOBEJICHUS B OKpY’Kalollel cpeje; MOHUMaHHE
HEO0OXOIUMOCTH MIPUMEHECHHUS JOCTHKCHUN (PU3UKHA M TEXHOJIOTHIA

JJIA palliOHAJIbHOI'O IIPHUPOAO0ITIOJIb30BAHUA

11

OnbIT momcka, MpeoOpa3oBaHMs U IMPEICTaBICHHUS WHPOPMALUU
(bU3MYECKOTO COAEPKaHUSI C HCIIOJIb30BaHHEM HH(POPMAIIMOHHO-
KOMMYHHKAaTHBHBIX TGXHOHOFHﬁ; YMCHUC OLCHHUBAThH
JIOCTOBEPHOCTH MOJy4eHHOW MH(POPMAIIUN HA OCHOBE MUMEIOIIUXCS
3HAaHUU U JAOMOJHHUTECIBHBIX HUCTOYHUKOB; YMCHUC HCIIOJbB30BATH
OpU  BHINOJHEHUH Y4YEOHBIX 3aJaHUil  Hay4HO-TIOMYJISAPHYIO
TUTEepaTypy (PU3MYECKOTO COICpIKAHUS, CIIPABOYHBIC MaTepUAIbI,
pecypcel cetu HMHTepHeT, BiajeHue O0a30BBIMH HaBBIKAMH
npeoOpa3zoBanusi MHPOpPMAIMK M3 OJTHOM 3HAKOBOW CHCTEMBI B
JIPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MTUCHbMEHHBIE U YCTHBIC

COOOIIIEHHUS HAa OCHOBE MH(OPMAITUU N3 HECKOIBKUX UCTOYHHKOB




IHHEPEYEHDb 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA

013 11O PU3UKE
Kon IIpoBepsieMblii 3J1eMeHT COIEPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JBUKeHUE. MarepuanbHas Touka. Cucrema OTcYéra.
. OTHOCHUTEILHOCTD JABUKCHUA
PaBHOMepHOE U HepaBHOMepHOe aBMkeHue. CpenHss ckopocTb. PopMmyna
1.2 JUTSL BRIYHCIICHUS CPEAHEH CKOPOCTH: V = S/t
PaBHOMepHOG HpﬂMOHHHefIHOG JABHXXCHUC. 3aBUCUMOCTD KOOpAUHAThI TCJIa
OT BPEMCHHU B CJIyda€ PaBHOMCPHOI'O Hp?[MOJII/IHCfIHOFO JBUXCHUA:
13 xX(#)=x, +vt
I'paduku 3aBUCHMOCTH OT BPEMEHH ISl MPOCKIHUU CKOPOCTH, MPOSKIHH
IIepeMENICHUs, MyTH, KOOPAMHATHI IPU PABHOMEPHOM IPSIMOJIMHEUHOM
JABHUKCHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B CIy4yae PaBHOYCKOPEHHOI'O
pr[MOJ'IHHGfIHOFO JBHKXCHUA:
2
Sy =vo, *I+ay %
@opMyael Ui TPOEKINN MEPEMEIIECHNS, IPOEKIUN CKOPOCTH U MPOEKIHUH
YCKOpPEHUS IIPA PAaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKCHUH:
2
1.4 .s].(a‘)=vm.-r+a1.-%.
U.\'(f] =y, T4, £,
a,(f)=canst,
021’2 - le2 =la,s,
I'paduku 3aBUCUMOCTH OT BPEMEHHU Ul MPOEKIUH YCKOPEHUS, MPOSKIHH
CKOPOCTH, IPOEKIMH MEPEMEUIEHMS], KOOPANHATBI IIPU PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
L CBobogHoe maaenue. OopMyJibl, OMHUCHIBAIONINE CBOOOJHOE MaJieHue Teja

10 BEPTUKAIH (JIBI/I)KGHI/Ie TEJIa BHU3 UJIM BBEPX OTHOCUTCIIBHO ITOBEPXHOCTU




3emin). I'padukn 3aBUCUMOCTH OT BPEMEHH ISl MPOEKIUU YCKOPEHHUS,
NPOEKIUU CKOPOCTH M KOOPAMHATHI MpPU CBOOOTHOM MAJECHUHM Tejaa IO

BCPTUKAIN

CkopocTh paBHOMEPHOI'O ABM)KEHUS Tella MO OKpyxHocTu. HampaBieHue
CKOPOCTH.

dopmyna 1715 BBIYUCICHUS CKOPOCTH Yepe3 paJnyC OKPYKHOCTH U IEPUOJ

oOpailieHus:
2mR
L=
T

HeHTpOCTpeMI/ITeJ'IBHoe YCKOpPCHHUC. HaHpaBJICHI/Ie HCHTPOCTPEMHUTCIILHOT'O

yckopenusi. Qopmyiia i1l BBIYUCICHHUS YCKOPEHUS:

1.6
2
a. = L
"R
dopmyiia, CBSI3bIBaIOIIAsl IEPUO]] U YACTOTY OOpaICHUS:
1
V==
T
Macca. IInotHocts BeniectBa. @opmyina AJisi BBIUUCICHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexkTopHas ¢puznyeckas BennuuHa. CloxkeHne cui
1.9 SABnenue unepuuu. [lepBoiii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

CoHarpaBieHHOCTh BEKTOPA YCKOPEHHUS TeJla K BEKTOPA CUITBI,

JIEWCTBYIOIIEH HA TEJIO

1.11

Bzaumopeiictue ten. Tperuii 3akoH HproToHa:

Fr y=-F_,




1.12

TpeHHe IOKOsI U TPCHUC CKOJIbKCHHA. ¢)opMyJ1a AJI1 BBIYMCJIICHUSA MOIYJIA

CHJIBI TPCHUSA CKOJIBXKCHUS:

szu-;‘f

1.13

Hedopmarus tena. Yrpyrue u Heynpyrue aedopmanuu. 3aKOH yNpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCECMHUPHOI'O TATOTCHHA:

my -1,
F=G. L1 _2
R
Cuna 1spKecT. Y CKOpeHre CBOOOIHOTO MaICHHUS.
dopmyna 175 BBIYUCICHUS CUIIBI TSHKECTH BOIM3H noBepxHoctu 3emuu: F =
mg.
JBxenue tutaneT Bokpyr Comnnia. [lepBas kocMuyeckast CKOPOCTb.

HesecomocTs 1 nneperpysku

1.15

Nmmynbe Tena — BekTopHas puzndeckasi BeJIHUrHa.
D=mi

I/IMHYJ'IBC cucTteMsbl Tel. I3MeHeHne HMITYJIbCA. I/IMHy.]'IBC CHJIbI

1.16

3aKkoH COXpPAaHCHUS UMITYJIbCa JIA 3aMKHYTOﬁ CHUCTCMBI TCJI:
p=myUy +m,U, =const

PeakTuBHOE ABIKEHUE

1.17

Mexanunueckas padora. @opmyiia st BHIUUCIEHUS paObOTHI CUJIBIL:

A=Fscoso

MexaHn4decKas MOIITHOCTb:

N=2
'




1.18

Kunernueckas u NMOTCHUUAJIbHAs SHCPIUs. CDOpMyJIa JJIA BBIYMCIICHUA

KHHETHYCCKOM OHCPIHUHU:

}HUE
By

Teopema 0 kuHeTHYECKOU dHEprUn. PopMyIia Uil BBIYUCICHUS

IIOTEHIMATIbHOW SHEPIUH TEJIa, IIOAHATOrO

HaJ 3eMIIEH:

E,=mgh

1.19

Mexanndeckas SHEprusi:
E=E;.+E »

3aKoH COXpaHCHHA MeXaHH4YeCKOM OHCPIuu. CDOpMy.TIa JJIs1 3aKOHa
COXpaHCHHA MEXaHMYECKOM OHEPIUuU B OTCYTCTBHUC CUJI TPCHU: FE = const.

HpeBpameHHe MEXaHUYEeCKOM OHCPI'MH IIPpHU HAJIMYHUU CHJIBI TPCHHA.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. MomenT cuibl: M - Fl.

VYcoBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIHM 1 HenoABMKHBIHN 010ku. KIT/] mpocThix MexaHM3MOB,

n= Anonesman

A‘S&IIZ&‘IH

1.21

JlaBiieHne TBEPAOTO TENA.

dopmyiia sl BBIYUCIEHUS 1aBJI€HUS TBEPIOTO TeMa:

_F
P=5-

JlaBnenue raza. ATMOcepHOE aBICHHE.

FI/I,Z[pOCTaTI/I‘-ICCKOC AaBJICHUC BHYTPH KUAKOCTHU.

(DopMyna JJId BEIYUCIICHHU A JaBJICHUA BHYTPH )XKUJIKOCTH!

p=pgh+p_,




1.22

3akoH [lackans. ['mapaBnuueckuii nmpecc

1.23

3akon Apxumena. dopmyna ajisi onpeneneHHs BBITAIKUBAIOMICH CHIIBI,

HeﬁCTByIOIHeI\;I Ha T€JI0, HorpyH(éHHoe B X KMJAKOCTb MJIM I'a3:
Fags =PEV

VYcaopue miaBanus Tena. IlmaBanue CYJ0B 1 BO3AYXOIlIaBaHUC

1.24

MexaHnueckue KoyieOaHMs. AMHJ’II/ITy,I[a, nepuoa u 4acCtora KOJIEOAHHUH.

dopmya, CBSI3bIBAIOIIAS YACTOTY U MEPHUO KOJICOAHUIA:

1.25

Matematuueckuii U TPYKUHHBIA MasTHUKU. [IpeBparienue sHepruu mnpu

KoJie0aTeIbHOM JBUKCHHUH

1.26

3aTyxa}01uHe Kose0aHusl. BLIHY)K,HCHHBIG Konebanus. Pe3oHanc

1.27

MexaHHU4YeCKHE BOJIHEI. HponoanHe H IIOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=uv-T

1.28

3By1(. FpOMKOCTB " BBICOTA 3BYKa. OTpameHHe 3By1(0B01>i BOJIHBI Ha TPAaHUIIC

nByx cpel. UHpa3ByK U yabTpa3ByK

1.29

Ipaxmuueckue pabomol

N3mepenune cpeaHell MIOTHOCTH BEILECTBA; apXUMENOBOM CHIIBI; KECTKOCTH
MPYXUHBL; KO3 PUIIMEHTa TPEHUSI CKOJIbKEHUS; paOOThI CUJIbI TPEHUS, CHIIBI
yIPYTOCTH; CpEeAHEN CKOPOCTHU JBMXKEHUS OpyCKa 10 HAKJIOHHOH IIIOCKOCTH;
YCKOpeHUs1 OpyCKa MpH ABUKEHUU 1O HAKIOHHOM TIJIOCKOCTH; YacTOTHI U
nepuosia KojebaHU MaTeMaTH4ecKOro MasTHUKA; 4YacTOThl U IepHoia
KoseOanuii IMPY’>XKUHHOI'0 MadTHHWKA, MOMCHTA CHWIJIbI, HCﬁCTBYIOHIeFO Ha
pblyar; paOOThl CHJIBI YIPYrOCTH TIpH MOAbEME TIpy3a C IOMOUIBIO
HETIOJBMIKHOTO OJIOKA; pabOThl CHJIBI YIPYTOCTH TPH TMOIBEME Tpy3a ¢
MOMOIIIBIO MTOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMA MOrpyKEHHOM
JacTu TCjJIa U OT INIOTHOCTHU XKHAKOCTH;, HC3aBUCHMOCTHU BBITaHKHBaIOHIefI
CWJIBI OT Macchl Te€Ja; CHJIbI TPEHHUS CKOJBXEHHS OT CHUJIbl HOPMaJbHOI'O
AaBJICHUA W OT poAa IMOBEPXHOCTU, CHJIBI YIIPYroCTH, BOSHI/IK&IOHIGﬁ B

IpyXHUHE, OT CTENEeHU AeGOopMaluu MPYKHUHBI, YCKOpPEeHUs: Opycka OT yria




HAaKJIOHA HAMpaBIAIONICH; Tmepuoga (YacToThl) KOJICOAHWH HUTSHOTO
MasTHHUKa OT JJIMHBI HUTHU, IICpHOLA KOJIC6aHI/Iﬁ IPY>XUHHOI'O MasdTHHUKaA OT
Macchl Trpy3a M KECTKOCTU TMPYXKUHBI, HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuoja KoJieOaHWi HUTSHOTO MAasTHUKAa OT MacChl Tpy3a. IIpoepka

YCJI0OBHUA paBHOBECHS pbIdyara

Dusuueckue s61eHUSL 8 npupode.‘ OpuUMEPBI ABHXKCHUA C PA3JIMYHBIMHA
CKOpPOCTSAMHU B JKMBOHI W HEXKUBOH npuponje, ,Z[CﬁCTBPIC CUJIBI TPCHHUSA B

npupoac M TCXHHUKE, IMPUIMUBBI U OTJIHMBBI, ABHXXCHHUC IUIAHCT ConneuHon

1.30 CHCTEMBbl, PEaKTUBHOE JBMKEHHME >KMBBIX OpPIaHHU3MOB, pbIYard B TeJle
4eJI0BEeKa, BIUSHUE aTMOC(EPHOTrO 1aBJIeHUS Ha KUBOW OpraHu3M, IJIaBaHUE
pBIO, BOCHpPHSATHE 3BYKOB JKMBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMHUYECKHe
BOJIHBI, IIyHaMH, 3XO0
Texnuueckue ycmpoucmea. CIUIOMETpP, JATYUKU TOJOKEHUS, PACCTOSHUSA U
YCKOpEHHUs, AMHAMOMETp, HOJIIWIHUKH, PaKeThl, pblyar, HNOJBM)KHBIM MU

131 HENOJIBUKHBIA 0JIOKH, HAKJIOHHAS! TJIOCKOCTh, MPOCThIE MEXAaHU3MBbI B OBITY,

' cooOuiarommecs cocybl, yCTpOMCTBO BOJIONPOBO/IA, THAPABIMUYECKUIL pecce,
MaHOMETp, 0apoMeTp, BBICOTOMED, MOPIIHEBOM HACOC, apeoOMETP, HXOJOT,
HCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOpPUHM CTPOEHUS

2.1 BemiectBa. Mojenu TBEPAOro, KMJIKOITO U Ta3000pa3HOTO  COCTOSHUM
BeulectBa. Kpucrannuueckue u amopdHble Tena

9 JlBikenne dactull BemiectBa. CBsi3b CKOPOCTH JBM)KEHHS YacTUI[ C

' TeMieparypoil. bpoyHoBckoe nBuxkeHue, Iupdysus

23 CMaumnBaHUE U KallWJUISIPHBIE SIBICHUS

24 TemnnoBoe pacmnpeHue u cxxarue

2.5 TeroBoe paBHOBECHE

6 Buytpennss sueprus. Pabora u Temsomnepenaya Kak crocoObl M3MEHEHHUs

' BHYTpPEHHEHN SHEPTUU

2.7 Bunel Teruionepenaun: TEMIONPOBOIHOCTD, KOHBEKIIUS, U3ITyUYEeHHE

)3 Harpesanne wu oxnaxnaenue Tten. KomnuecTBo TemoTel. Y enbHas

TEIUIOEMKOCTD:




O=am(t,—1)

29

3aKOH COXpaHEHMsI SHEPTUHU B TEIUIOBBIX IpOIEccax. Y paBHEHUE TEMJIOBOIO

Oajtamca:

O +0, +..=0

2.10

Ucnapenue n konaeHcauus. Mi3MeHeHUE BHYTPEHHEW 3HEPTUM B IPOLECCE
HCcnapeHuss W KOHJeHcanuu. Kumnenue KuakocTh. YIelbHas TEmioTa

napooOpazoBanusi: L = Q/m

2.11

Bnaxxnocth BO3ayXa

2.12

[InaBnenne u kpucrasnmsanus. VI3MeHeHHe BHYTPEHHEH SHEpPruM IpU

IUIABJICHUH U KPUCTAJUIU3allUM. Y aenbHas TEIIOTA MJIABJICHUS:

0

m

2.13

BHyTpeHHsAs SHeprus cropaHusi TOIUIMBA. Y I€IbHAas TEIUIOTA CrOpaHus

TomuBa: ¢ = O/m

2.14

[Tpuniuns! paboTs! TernoBsix Asurateneil. KIT/[ TemnoBoro apurarens

2.15

Ipakmuyeckue pabomol

WN3mepenne  ynenpbHOW — TEIJIOEMKOCTHM  METANIMYECKOTO  IWJIMHIPA;
KOJMYECTBA TEIUIOTHI, IOJyYEHHOTO BOJOM KOMHATHOM TeMIepaTyphl
(GuKCUpOBaHHON Maccbl, B KOTOpPYIO OIyIIEH HarpeTblii LWINHAD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HarpeThiM IMJIMHIPOM, MOCIE OMYCKAaHUS
€ro B BOJly KOMHAaTHON TEMIIEpaTyphl; OTHOCUTENBHON BIa)KHOCTH BO3/1yXa;
YACNBbHOM  TEIUIOTHl  IUIaBlieHUs Jipjaa. MccienoBaHue  M3MEHEHMS
TeMIepaTypbl BOJbI NPH PA3IHUHBIX YCIOBUSX; SBJICHHUS TEIUIOOOMEHA NpH

CMEIIMBaHUH XOJO0JHOMN U FOpH‘-ICﬁ BOJBI; ITpOLECCa UCTIApCHUS

2.16

Duzuueckue A6/1€HUA 6 npupo@e: TTOBCPXHOCTHOC HaTsOKCHUC )51
KallWJUIIPHBIC ABJICHHA B HNPUPOAC, KPHUCTAJJIBI B MPUPOLAC, H3ITYUCHUC

Conuna, 3amep3aHue BOJOEMOB, MOpCKHe Opu3bl; 00pa3oBaHUE POCHI,




TyMaHa, HHEA, CHETa

Texnuueckue yCWlpOﬁCWl@G.’ KallWJIIAPbI, IIPUMCPLBI HCIIO0JIB30BaHHA

KPUCTAJUIOB, UJKOCTHBIM TEPMOMETp, JHATYUK TEMIIEPATYPhl, TEPMOC,

2.17
CHUCTeMa OTOILJICHUS JAOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOuHa,
JIBUTATEJIb BHYTPEHHETO CrOpaHus

3 DJIEKTPOMATHUTHBIE ABJIEHUA

3.1 DnekTpusanus Tei. J[Ba Bua aIeKTpUUECKUX 3apsioB

3.2 BzaumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kysnona

3.3 3aKOH COXpaHEHHUsI ANEKTPUUIECKOTO 3apsiia

14 Onektpuueckoe mosie. Hampsox€HHOCTH siiekTpuueckoro mojst. [lpunnummn
CYNEPIIO3UIINH JIEKTPUUCCKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE)

15 Hocutenn snektpuueckux 3apsanoB. JleiCTBUE AJIEKTPUUECKOrO TMOJs Ha
AIEKTpUYECcKre 3apsanl. [[pOBOTHUKY U TUANIEKTPUKU
[TocTostHHBIN 3neKkTpuyecKkuid TOK. JlecTBus anekTpudeckoro toka. Cuia
Toka. Hanpsbxenue.

3.6 I=q/t, U=A4/4
DNEeKTPUYECKOE COMPOTUBIICHUE. Y IETHHOE IIEKTPUIECKOE COMPOTUBIICHUE:

3.7 R = pl/S

18 3akon OMa i1 ydactka aekrpudeckoit nemu: I = U/R
[TocnenoBarenbHOE COEMHEHNE IPOBOIHUKOB:

I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHOE cOeMHEHNE TIPOBOJHUKOB PABHOTO COMTPOTHUBIICHUS:

U=UsI=+I;R=2.

2

CMenranHbIe COCAUHCHUA NPOBOJIHUKOB

3.10

Pabora u MomHoCTh 3neKTpudeckoro Toka. A = Ult, P = Ul




3.11

3akoH [[xoyis — Jlenna:

O=I"-R-t

3.12

OneiT Opcrena. MarnuTHoe 1oJie MpsIMOro MPOBOJHUKA C TOKOM. JInHuUmM

MAarHMTHON UHAYKIUU

3.13

MarauTHoe 1oJjie IIOCTOSHHOTO MAarHHTa. BSaHMOHeﬁCTBHC IIOCTOSAHHBIX

MAardmMTOB

3.14

HeﬁCTBHG MAardvMTHOTO I10JII Ha IPOBOAHUK C TOKOM

3.15

OmnsiTel @apanes. SBnenue snekTpoMarnuTHoU uHAYyKUUU. [IpaBuno Jlenna

3.16

IIpaxmuueckue pabomuwl

W3mepenue 3IEKTPUYECKOrO  CONPOTHBIIEHUS  PE3UCTOpPA; MOILHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHHUKE
(pe3ucropbl, JaMIoyka), OT HANpsHKEHUS Ha KOHIAX MPOBOJHUKA;
3aBUCHUMOCTH COIIPOTUBJIEHMSI OT JJIMHBl IPOBOAHMKA, IUJIOLIAAM €ro
MOTIEPEYHOT0 CEUYCHHUS U YJIETHbHOTO COMPOTHUBIICHUS.

[IpoBepka  mpaBwia i AJIEKTPUUYECKOTO HalpsDKEHUs  TpU
MOCJIEIOBATEIbHOM ~ COEJMHEHUM MPOBOAHUKOB; TpaBWiIa g  CHUJIBI
ANEKTPUYECKOTO TOKA IMpPH MapajyieIbHOM COEIMHEHUU MPOBOJHHUKOB

(pe3ucTophl U TaMIIOYKa)

3.17

Qusuueckue s6neHUs 6 npupoode: 3SIEKTPUUECKUE SBJICHUS B aTMmocdepe,
ANIEKTPUYECTBO KMBBIX OPraHU3MOB, MarHuTHOe Ioje 3emuu, Jpeid

MOJIFOCOB, POJIb MArHUTHOT'O IOJIA IJIA )KU3HHU Ha 3CMJ'I6, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETUMK DJIEKTPUYECKOM OSHEPruu, HIIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTelbHbIE AJIEKTPOIIPHOOPHI (mpuMepsI), INEKTPUUYECKHE
MpeI0OXpaHUTENH, 3JIEKTPOMArHuT, 3JE€KTPOJBUTATENb MOCTOSHHOIO TOKa,

reaepaTrop nNOoCTOSIHHOI'O TOKa

3.19

3JICKTpOMaTHI/ITHBIe BouHebl. [lIkama OJICKTPOMArHUTHBIX BOJIH

3.20

queBa;[ MOACIb CBCTA. HpHMOHHHCﬁHOC PaCIpOCTPaHCHUEC CBCTA

3.21

3akoH oTpaxkeHHs cBeTa. [Ilmockoe 3epkaio

3.22

ITpenomnenue cBera. 3aKOH MPETOMIIEHUS CBETA




3.23

Hucnepcus cBera

JIunza. Xox nydeit B nuH3e. DOKYCHOE paccTOsSIHME JIMH3bL. Ontuueckas

3.24
cwia muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTUYecKue MpuoOPsHI
Ipaxmuueckue pabomuol
###Par###I3MepeHre ONTHYECKON CHIIBI COOMPAIOIICH JIMH3BI; (HOKYCHOTO
paccTrosiHus coOuparomieii nTuH3bI (TI0 CBOWMCTBY paBEHCTBA pa3MEpoOB
mpeaMeTa U U300paxeHusl, Korja IpeMeT pacioioKeH B IBOHHOM ¢okyce),
3.26 MOKa3aTelisi IPEJIOMIICHUS CTEKIIa.
#i#HPartH#llccnenoBanne cBOWCTBA N300paXKEHUSI, MOJIYYEHHOTO C TIOMOIIBIO
coOuparoIiel JTUH3bI; U3MEHEHUsT (DOKYCHOTO PACCTOSIHUS JIBYX CIIO)KCHHBIX
JIUH3; 3aBUCUMOCTH YTJIa IPEJIOMJICHUS] CBETOBOT'O JIy4a OT yrjla MaJeHus Ha
TPAaHUIIE «BO3IYX — CTCKIIO»

397 Qu3zuueckue saeneHus 6 npupooe: 3atmenust Connua u JlyHbl, 1Bera Tem,
. ONITUYECKUE SIBICHUA B aTMOcdepe (IBeT Heba, pedpakius, paayra, MUPax)
393 Texuuueckue ycmpoticmea: OYKW, TEPUCKOMN, QoToamnmapaT, ONTHUYECKUE

. CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
A1 PanuoaktuBHOCTh. Anbda-, Oera-, ramma-usnydenus. Peakuuu anbda-u
' Oera-pacmnaja
42 Omnwitel Pesepdopna mo paccesnuro anbda-uactun. [lmanerapHas mopenb
' aToma
43 CocraB aromHoro sapa. M3oTormsl
44 [lepuon nonypacnaia aTOMHBIX siiEp
4.5 SAnepHble peakiuu. 3aKOHBI COXpaHEHUS 3apsI0BOTO U MAaCCOBOT'O YHCENT
Qusuueckue s61eHUss 8 Npupooe: €CTECTBEHHBIN PaIMOAKTUBHBIA (HOH,
4.6 KOCMHMYECKHE JIy4YH, PaJUOAKTUBHOE H3IyUYEHHE NPUPOJHBIX MHHEPAJIOB,
NENCTBUE PAIMOAKTUBHBIX U3TyYEHHU Ha OpraHU3M YEJIOBEKa
47 Texunuyeckue ycmpoticmea: CIEKTPOCKOI, WHIUBUIAYAIBHBIA JO3UMETD,

kamepa BuiibcoHa, simepHas sHepreTuka




YYEBHO-METO/INYECKOE

OBECIIEYEHME

OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

®dusuka: 7-i knacc: 6a30Bbiit ypoBeHs:/ [lepoimkun .M., IBanos A 1.
AxrmmonepHoe o6miectBo "U3narensctBo "IIpocBenienue”

®duszuka: 8-i1 knacc: 6a3oBbiil ypoBeHsb:/ [leppiikun .M., UBanos A.N.
AxnmonepHoe obuiectBo "U3narensctBo "lIpocBemienue”

®uzuka: 9-i1 knacc: 6a3zoBbiil yposeHns:/Ileppikun .M., I'yrhuk E.M.,
NBanos A.U. u apyrue. AkunoHepHoe oOmectBo "M3aaTenbeTBo

"IIpocBemienue"

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI

CETHU UHTEPHET
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