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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOTO OO0IIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yuéroM denaepaibHOM pabdoueil MporpamMMbI
BocnuTanus U KoHuenuuu npenoiaBanus yueoOHoro npeamera «Dusnkay.

Conepxanue mporpaMMbl 1o (U3HMKE HampapieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYalOIIMXCA W OPraHU3aLUI0 H3YyYEHHUS
bU3UKN Ha JEATeIbHOCTHOW OCHOBE. B mporpamme mo (hu3uKe y4uTHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameta B peanusanuu tpedoanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a
TaK)X€ MEXIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 10 (U3UKE YCTAaHABIMBAET pACIpPEACICHHE YYEOHOro
MaTepuaiia mo rojaMm oOydeHus (MO KiaccaM), MpejjaraetT MTPUMEPHYIO
MOCJEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
MPEAMETHOTO COAEPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHarOIIXCsl.

[Iporpamma no ¢usmuke pazpaboTaHa C LENbI0 OKa3aHUS METOAMYECKOU
MIOMOIIM YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uznka SBIAETCS CHUCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TOCKOJIbKY (HU3NYECKHe 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHEH, OHOJOTHEH, acTpOHOMHUEH WU
dbuszuyeckoir reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KApTHUHY
MUpa, MPEAOCTaBIsIeT HauOoyiee SICHbIE OO0pas3llbl MPUMEHEHHS HAYYHOTO
METO/1a TIO3HAHMS, TO €CTh CITOCO0a MOJYUYCHHSI IOCTOBEPHBIX 3HAHUN O MHPE.

OnHa u3 riaaBHBIX 3a7a4 (GU3MYECKOT0 00pa30BaHMs B CTPYKTYpe OOIIETro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukn Ha 0a30BOM ypOBHE TPEIIOAraeT OBJAJACHUEC
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIIUMUA €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIIGHMBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0OBAHMUS;

e UHTEPOPETUPOBATH JIaHHBIE W  HUCIOJb30BaTh  HAYYHBIE
JI0KA3aTeNIbCTBA ISl TOJYUYEHHUSI BBIBOJIOB.

Henu wuzydeHuss U3MKK Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpeneneHsl B KoHnenuuu npenogaBaHus yuyeOHOro npeamera «Dusuka» B



oOpa3oBarenbHbIX oOpranusanusx Poccuiickoil ®enepanuu, peanu3yronIX
OCHOBHBIE 00I1I€00pa30BaTENbHbIE POrPaMMBbl, YTBEPKACHHOW pEHICHUEM
Komnerun MunucrepctBa mpocsenieHust Poccuiickoit deaeparuu (MpoTOKOM

ot 3 nexadps 2019 r. Ne [1K4BH).
Hean nzyvyenus pusnkm:

npuoOpeTeHUuEe HMHTEpeca M CTPEMIICHHS OOY4YaloIIUXCsl K HAyYHOMY
U3YYEHUIO MPUPOABI, PA3BUTHE UX MHTEJUIEKTYalbHBIX M TBOPUECKHX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUM O HAYYHOM METOJAE [O3HaHUSA W
(opMHpOBaHHE HCCIEAOBATEIbCKOTO OTHOLIEHUS K OKpPYXaroluM
SBIICHUSIM;

(opMupOBaHHE HAYYHOI'O MHPOBO33PEHHSI KAaK pe3ysibTaTa HU3y4YeHUs
OCHOB CTPOEHHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3HUKY;
(opMHpOBaHUE MPEACTABICHUN O POJIM (PU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TNPEJICTAaBIEHUH O BO3MOXKHBIX cepax  Oyayumien
npo(heCCUOHATIBHON 1€ATEIbHOCTH, CBA3aHHOM ¢ (PU3UKOI, TOArOTOBKA
K JaJibHeNIIeMy 0Oy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTmkeHre ITHX IIEJIe MporpamMMBbl 1o (PU3MKEe Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONTUX 3a]a4.

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOCHHMM BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETECHUE YMEHUM ONMUCHIBATh U OOBACHATH (PU3UUYECKUE SIBJICHUS
C UCTIOJIb30BaHUEM TIOJTyYCHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIMX pacd€THBIX 3aaad ¢
HCIIOJIh30BaHUEM buzngecKux MOJIETIEH, TBOPYECKHUX u
PaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHEC YMCHHMI HaOIIOAaTh TPHUPOJHBIC SBJICHUS W BBHITOJIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U AIKCIICPUMEHTAIILHBIC UCCIICIOBAHUS C
HCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE TpUEMOB paboThl ¢  HHpOpMaNUE  (PU3NIECKOTO
coliepKaHusl, BKIIIOYass WHPOPMAIUIO O COBPEMEHHBIX JIOCTHKCHUSX
(buU3KKHY, aHAIU3 U KPUTUYECKOE OLIEHMBaHUE UH(POpMaLIUK;
3HAKOMCTBO €O cepamu  mpoecCHOHATBHON  JIeATEeTHLHOCTH,
CBS3aHHBIMM €  (PU3MKOW, ¥ COBPEMEHHBIMH  TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTIKCHUSX (DU3UIECKON HAYKH.



Ha usydenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO OOIIErO
oOpazoBaHus 0TBoUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
8 kmacce — 68 yacoB (2 yaca B Hepeno), B 9 kimacce — 102 gaca (3 4gaca B
HEJIEIO).

[Ipennaraemslii B mporpamme 1o (usuke mnepeyeHp JabopaTOpHBIX padoT
M OIBITOB HOCUT PEKOMEHJATENbHBIM XapakTep, YYHUTENb JelaeT BbIOOp
MpOBEIEHUS JTa0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHAMBHIYaTbHBIX
O0COOEHHOCTEM  00ydYaroluxcsi, CIHCKa OSKCHEPUMEHTAIBHBIX  3aJaHH,
IpeJularaéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEro MUpPaA.

®usuka — Hayka o mpupoze. SBieHus npupopl. OU3NUYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckue BenuuuHbl. M3Mepenne ¢usznyeckux BeanunH. Duznyeckue
npuoopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAYKH U3Y4alOT MPUPOITY.
EcTecTBeHHOHAyuUHBI METOJ MO3HAHUs: HAOIIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIJIBUKEHUE THUIOTE3, OHKCIHEPUMEHT MO TIPOBEPKE THUIOTE3,
oObsicHeHHe HaOmogaeMoro sipieHus. OnucaHue Q(U3UYECKUX SIBICHUM C
IIOMOILIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHW4YecKUe, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®dusznueckue mpuOOPHI U MpolieIypa NPsIMbIX U3MEPEHUM aHAJIOTOBBIM
U 1M (GPOBBIM PUOOPOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHue 1EHBI JeJISHUs MKaIbl U3MEPUTEIBLHOTO MpUdopa.
2. H3mepeHue paccTosiHUM.
3. H3mepenue o0bEMa )XUAKOCTH U TBEPIOTO Tea.
4. OmpeneneHue pa3MepoB MabIX TeEl.
5. W3mepeHue Temreparypbl MpyU MOMOIIM KUAKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIepaTyphl.

6. IIpoBeneHue uccae0BaHus MO MPOBEPKE TMIIOTE3bI: TAIBHOCTD MOJIETA
mapuKa, MyINIEHHOTO TOPU30HTAIBHO, TE€M OOJbINe, YeM OoJbIe
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayasibHble CBeIeHUSI 0 CTPOEHNH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIGKYJBI, UX pa3Mepbl. OTMbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBi>kenre dvacTul BemiecTBa. CBsI3b CKOPOCTHM JBHKEHHUS YacTHUIl C
TemriepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzanmopaeiicTBue gacTuiy
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHple COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, XUAKOCTEH U
TBEPABIX (KPUCTATUIMUECKHUX) Tell. B3anMOCBsI3b MEXly CBOMCTBAMH BEILIECTB B



Pa3HBIX arperatHbiX COCTOSHUSAX M HX ATOMHOMOJICKYJISIPHBIM CTPOEHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BO/IBI.

Hemoncmpauuu.

1. HaGmrogenue OpOyHOBCKOTO JIBH>KEHHSI.

2. Habmonenue nuddysumn.

3. HaOmionmenue  siBneHui, OOBSICHSIOMUXCS  MPUTSHKCHUEM WA

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuamMeTpa aToMa METOJIOM pSAOB (C  HMCHOJIb30BaHUEM

doTorpaduii).

2. OnbITHI 110 HAOIIOJICHUIO TETIJIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI 1O OOHAPYKEHUIO JCHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe ABHKEHHWE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHUE.
Cxopoctb. Cpeansisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBneHne nHEpUUHU. 3aKOH MHEPLMU. B3auMoaeicTBue Tell Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JIBWKEHHMS Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE
00bEMa BelleCTBA.

Cuita kak XxapakTepucTuka B3auMoaeicTsus ted. Cuma ynpyrocTu U 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpPA. SBJIEHUE TATOTEHUS U CUIa
Tsokectd. Cuila TsDKECTHM Ha JApyrux IuiaHetax. Bec Tena. HeBecomocTs.
CnoxxeHue cuil, HaIpPaBJICHHBIX MO OAHOM MpsMoi. PaBHOIEWCTBYIOMAs CUIL.
Cuna tpenns. TpeHHne CKONBXKEHUS W TPEHUE IOKOA. TpeHue B NpPUPOAE H
TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHn4ecKoro ABMKEHUS Tela.
N3mepenre ckopoCcTH NPSIMOIMHEUHOTO JIBUKEHHUS.
HaOmnronenue siBieHUsI THEPIUU.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEJL.
. CioxeHue cuJl, HaltpaBJICHHBIX IO OJJTHOM ITPSIMOM.
Jlabopamopnuie padbomel u onvimet.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABIKEHHSA (IIapuka B
KHUJIKOCTH, MOJIEJIN AJIEKTPUIECKOTO aBTOMOOMIIS U TaK Jayee).
2. Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHU OpycKa WU IIapHKa I10
HAKJIOHHOM IMJIOCKOCTH.

1
2
3
4. HabmoneHne u3MeHEHUs: CKOPOCTH MPU B3aMMOJICHCTBUH TETI.
5
6



Omnpenenenne MIOTHOCTH TBEPIOTO TeNa.

4. OmBbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD PaCTSKEHUS (AepopMaliim)
NPY>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI TPEHUS CKOJIbKECHHS
OT BECa TeJla U XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pasnen 4. /laBienne TBEPABIX TeJl, }KMIAKOCTeH U ra3os.

Hanenue. CrnocoObl yMEHBIIEHUS M YBEIUYEHHs JaBiieHud. JlaBieHue
raza. 3aBHCHUMOCTb JaBJeHUS raza OT 00béma, Temmeparypsl. llepenaua
NABJICHUS TBEPABIMM TEJIaMH, XUAKOCTAMM M Tasamu. 3akoH Ilackans.
[lHeBMaTHUEeCKUE MAIIMHBL. 3aBUCUMOCTb JABJIECHUS XUJAKOCTH OT TJTyOWHBI.
I'uppocratnueckuii napaaokc. CooOmatonuecs cocynabl. ['HapaBiandeckue
MEXaHU3MBI.

Atmocdepa 3emnu 1 atMocepHoe naBieHue. [IpuunHbI CyliecTBOBaHUS
BO3AyIIHON 00osouku 3emiu. OnbiT Toppuuennu. M3amepenne atMocdepHoro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOro AaBIEHHUS OT BBICOTHI HaJ YPOBHEM
Mopst. [Ipubops! At u3MepeHust aTMoc(hepHOro AaBICHUS.

JleyicTBMe KUAKOCTM UM Tra3a Ha MOIPYy:KEHHOE B HUX  TeO.
BritankuBaromas (apxumeznoBa) cuia. 3akoH Apxumena. IlmaBanue Ten.
Bosnyxonnasanue.

Hemoncmpauuu.
3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs ) KUIAKOCTBIO U Ia30M.

Coobmiaromuecs: CoOCy/Ibl.

I'mapaBnnueckunii mpecc.

[IposiBenue necTBust atMochepHOTO JaBJICHHUS.

3aBUCHUMOCTh BBITAJIKMBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOW YaCTH

T€Ja Y IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOU KUJIKOCTH.

8. YCIOBME TIUIaBaHMsS TeEJ: I[UIABAHWE WM TIOTPY)KEHUE TEa B
3aBUCHUMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U )KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBaHnue 3aBHCUMOCTHM Beca Telda B BOJE OT o0OO0bEMa
IIOIPY>KEHHOM B )KUIAKOCTb YaCTHU TeJIA.

2. OmpenenieHUE BBITAJIKUBAIOIICH CWJIbI, JIEUCTBYIOIIEW Ha TeEJoO,
HOrPYKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, AEMCTBYIOLIEW Ha
TEJIO B )KUIKOCTH, OT MACChl Tena.

A A e
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4. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI,
JACHCTBYIOIIEH Ha TENO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YAaCTH TEJIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYHUPOBAHUE JIOOKH U
OIIPELICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. JHEPrus.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHsl pbluara. [IpuMeHeHHe mpaBuia paBHOBECUs pblyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHermyeckas M NOTEHIHMAIBbHAs 3HEPIUS.
[IpeBpamieHe OAHOTO BHJAA MEXAaHUYECKOM OSHEPruM B JIpYroil. 3aKkoH
COXpPAaHEHMS DHEPTUHU B MEXAHHKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenve paboOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU

T€JIa 110 TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aKOHa COXPAaHECHUSI MEXAHUUYECKON SHEPTHUH.

8 KJIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca u pazMepbl aTOMOB U MOJIEKYJI. OMNbIThI, TOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYISIPHOKUMHETHYECKOU TEOPUH.

Mopaenun TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSHUH BEIECTBA.
Kpucrannmmaeckue u amopdubie Tena. OObSICHEHNE CBOMCTB Tra30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJIOKEHUU MOJICKYJISIPHO-KUHETUYECKOU TEOPHUHU.
CmaurBaHUE M KaNWJUISIPHBIE ABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHUS
gactull. BuyTpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH OSHEpIruu:
TErjionepeadya M COBEPIICHHE  PalOTHI. Buner  tenmonepenauu:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyecTBo TEILIOTHL. Y IeabHAs TEMI0EMKOCTE BelllecTBa. Tem1oo0MeH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBOoro OanaHca. I[lnaBrmeHue w



OTBEPJCBAHUE KPUCTAIIMYECKUX BEIIECTB. YJEeibHas TEIUIOTA IJIABJICHHUS.
[TapooOpa3oBanue u koHjeHcamusi. Mcnapenne. Kunenue. Y aenpHas TemioTa
napooOpa3oBaHusi. 3aBUCHUMOCTb TEMIEPATypbl KUIEHUS OT aTMOCGHEpPHOTro

JTaBJICHUSL.
BrnaxHocTts Bo3myXa.
DHeprus TOIMBa. Y IeJibHasi TEIJI0Ta CTOPaHUs.
[Tpunnmner pabotsl TeroBbix apurateneit KIIJ[ temmoBoro aBurartens.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.
3aKOH COXpAHEHHUS U IIPEBPAICHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.
Jlemoncmpayuu.

1.

2
3
4.
5

w L N o

10.
11.
12.
13.

Habnronenue OpoyHOBCKOTO ABUKEHUSI.

Ha6nronenue nuddysun.

Hab6nronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUH.
HaOnronenue TenioBoro paciuimpeHus Ted.

N3MeHeHune naBiieHus raza Mpu U3MEHEHUU 00bEMa U HarpeBaHUM WU
OXJIQXKJICHUH.

[IpaBuia u3MepeHus TEMIIEPATYPHI.

Bunbl Tenonepenayn.

OxJtaxkieHue npyu COBEpUICHUU padOTHI.

HarpeBanue npu coBepiiieHuU pabOThl BHEIIHUMU CUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Hab6nronenue kunenus.

Hab6nronenue noctosiHCTBa TeMIIepaTyphl MPH TJIaBJICHUH.
Mojaenu TemIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

OnbITh 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.
OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.
OnbIThl IO HAOJIIOCHUIO TETUIOBOTO PACUIMPEHMS Ta30B, )KUJIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBiaeHUs BO3yXa B Oa/NIOHE IINPULIA.

OneITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJIEHUS BO3yXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka TruUMoOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA
AKHUJIKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
HaGmtonenne m3MeHeHUs: BHYTPEHHEH SHEPrUM Tela B peE3ysbTare
TEIUIONEepeaun U pabOThl BHEIIHUX CHJL.

HccnenoBanue siBIEHUS TEIJI00OMEHA MPU CMEUIMBAHUU XOJIOIHON U
ropsiueu BOJIBI.



9. OmpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOW MpH
TEII000MEeHEe C HarpeThIM METATUTHUECKUM IIUITHH]IPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue nmpoliiecca uCrapeHus.

12. OnpenesieHre OTHOCUTEIBHOW BIIAXKHOCTH BO3/TyXa.

13. OnpesienieHre yAeIbHOM TEIUIOTHI IIABJIEHUS JIbJA.

Paznen 7. DaekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

DnekTpu3anus Ten. JIBa poja sneKkTpuuecKux 3apsaoB. B3zanMonelictBue
3apsoKeHHbIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUSI MEXK]Y TEJIaMH).

OnekTpuueckoe nose. Hanpssk€HHOCTD diekTpudeckoro mois. [IpuHnun
CYIEPIO3ULIMHU AEKTPUUECKUX MM0JIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocutenn »5ieKTpUYECKHX 3apsiioB. OJIEMEHTAPHBIA  AJIEKTPUYECKUI
3apsaa. Crpoenne aroma. [IpOBOAHWMKM M AMAIEKTPUKH. 3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUM TOK. YCJOBHS CYHIECTBOBAHUSA JJIEKTPUUYECKOTO TOKAa.
HCTOYHUKM TOCTOSSHHOTO TOKa. J|eHMCTBUS AJIEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B KHUJIKOCTAX U ra3ax.

OnekTpuueckass nenb. Cuina TOKa. OJEKTPUUECKOE  HANpPsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma jqna ywactka nenu. IlociemoBarenpHOE M HapajlIeNbHOE COEOUHEHUE
IPOBOJHUKOB.

PaGota u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DONeKTpuYecKue Uenu M MOTPEeOUTENN JIIEKTPUUECKOW HHEPruM B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble  MarHuThl. B3anMonencTBME IOCTOSHHBIX  MArHUTOB.
MarnuTtHoe mnosne. MarHuTHoe moje 3eMid M €ro 3HaueHWe s KU3HH Ha
3emne. OnbIT Opcrena. MarHUTHOE MOJIE JIEKTPUYECKOro Toka. [IpumeHenue
ANIEKTPOMATHUTOB B TeXHHUKe. JlefiCTBME MarHMTHOrO MOJISI HA MPOBOIAHUK C
TOKOM. DIIEKTPOIBUTATENb ITOCTOSTHHOTO TOKA. Hcnonp3oBanue
AIEKTPOABUTATENEH B TEXHUUECKUX YCTPONUCTBAX U Ha TPAHCIIOPTE.

OnbiTel @apanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONMYYEHUS! 3IEKTPUUYECKON SHEpPruu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

1. DJeKTpu3alus Tell.

2. JIBa ponma >3JEKTPUYECKUX 3apSI0B M B3aUMOJEUCTBHE 3apsSKEHHBIX

TEI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Y CTpONCTBO U IEUCTBUE IEKTPOCKOA.
DJeKTpocTaTU4eCKast UHAYKIHS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPs/I0OB.

[IpOoBOAHUKY U JUAJEKTPUKH.

MoaennpoBaHr€e CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.
HcTouHnKHN OCTOSIHHOTO TOKA.

JIlencTBUS NEKTPUUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3Mepenne 37eKTpuyecKoro HapsKEHUsT BOJIbTMETPOM.
Peocrar n MarasuH cConpoTHUBIICHUM.

BzaumojelicTBrE MOCTOSIHHBIX MAarHUTOB.

MoennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MAarHuTa.
MoennpoBaHre€ MarHUTHBIX MOJIEA OCTOSIHHBIX MArHUTOB.
OneiT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JlericTBME MarHUTHOTO TI0JIA HA MMPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

UccnenoBanue ssBiIeHUs 3JIEKTPOMATHUTHON UHAYKIIHH.
Onbitel Dapajes.

3aBUCUMOCTh HANpaBJICHUS MHIAYKIIMOHHOIO TOKAa OT YCJIOBUM €ro
BO3HUKHOBCHHSI.

DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o v AW

OnbITel TIO HAOMIOACHUIO JJICKTPU3AIUU TeJl WHAYKIMEH H TpU
CONIPUKOCHOBEHUHU.

HccnenoBanue NEUCTBUS DIIEKTPUYECKOrO IOJII HA TMPOBOJHUKHU U
JTURJICKTPUKH.

COopka u nmpoBepka pabOThI ANEKTPUUECKON LIETTH OCTOSTHHOTO TOKA.
N3MepeHune u peryinpoBaHue CUJIbI TOKA.

N3Mepenue u peryJimpoBaHUE HANIPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEPe3 PE3UCTOp, OT
COMPOTHUBJICHUS] PE3UCTOPA U HAIPSHKEHUS Ha pE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, IJIOIIAJAN IMONEPEYHOTO
CEUYEeHUs U MaTepuaa.



8. IIpoBepka mpaBuia CIIOKEHUs HANPSHKEHUN IPHU MOCIEI0BATEIIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBwiia Iyl CUJIBI TOKA IPU IAPAJUICIBHOM COCIUHEHUU

PE3UCTOPOB.

10. Onpenenenre padOThl  DIEKTPUUYECKOTO TOKA, UAYIIETO uepes
pe3ucTop.

11. OnpeneieHne MOIHOCTUA AJIGKTPUYECKOTO TOKA, BBIIETSEMONW Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIErO Yepe3 JaMIIOUKy, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KII/[ Harpesarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MArHUTOB.

15. I3yyeHue MAarHuTHOTO TOJs TOCTOSHHBIX MAarHUTOB IIPU  HX
00BEMHEHUY U Pa3/ICIICHUN.

16. UccenoBanne MAEUCTBHUS DIIEKTPUYECKOIO TOKAa HA MArHUTHYIO
CTPEJIKY.

17. ONBITBI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUSA
KaTylIKd ¢ TOKOM W MarHuTa OT CWJIbl TOKAa W HAINpaBJICHUS TOKA B
KaTyILKE.

18. I3ydyeHue AeiCTBUS MAarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 u3ydeHue paboThl JIEKTPOABUTATEIS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. ONBITEI 1O HCCIEAOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOW WHIYKLUU:
HCCIIEIOBAHNE W3MEHEHUHN 3HAYEHWSI U HAINPABJICHUS MHIAYKIHOHHOIO
TOKa.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIEHHUS.

Mexannueckoe ABWXKeHUE. MartepuanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE NpSAMOIMHENHOE
newxeHue. HepaBHOMepHoe mpsMoiMHEWHOe aBwkeHue. CpenHss u
MTHOBEHHAs! CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsIMOIMHEHOe nBrkeHue. CBOOOIHOE
najnenue. OnbiTel [Nanues.

PaBHOMepHOE BUKEHUE 1O OKpYyXHOCTU. [leprnoa u yacTora oOpaleHus.
JIuneliHas u yriaoBas cKopocTd. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBbii 3akoH Hprorona. Bropon 3akoH HeroTrona. Tpetuit 3akoH
Herorona. [IpuHuun cyneprno3uiuu cus.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS,
CUJIA TPEHUS MTOKOs, IPYTHE BUABI TPEHUS.

Cuna TSOHKECTH M 3aKOH BCEMHUPHOTO TIATOTEHMsI. Y CKOPEHHE CBOOOIHOIO
nageHus. J{Bwxenue mia”eT BOKpyr ConHua. IlepBasg kocmMudeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue maTepuanbHOM TOUYKH. AOCOJIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIUVIEHHOW OChIO BpallleHHUs. MOMEHT CHIIBL.
LlenTtp TsKECTH.

Nmnynsc  Tena. M3meHenue wummyinbsca. HWmMmynsc  cuiibl.  3aKOH
COXpaHEHUS UMITYJIbCa. PEakTHBHOE NBUKEHHUE.

Mexanuueckass pabota U MOIIHOCTh. PaboTa cuil TsKecTH, YNPYrocTH,
TpeHus. CBsA3b 3HEpruu U padoThl. [loTeHLManbHas SHEPrus Tena, MOAHITOrO
HaJl IIOBEPXHOCTBIO 3eMuM. lloTeHumambHass JHEPrus CKATOU IPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETHUECKON YHEPTUH. 3AKOH COXPAHEHUS
MEXaHUYECKON IHEPTUH.

Jemoncmpayuu.

1. HaOmioneHne MexaHMYECKOro ABMXKEHUS Tella OTHOCUTENBHO Pa3HbIX

TEJI OTCUETA.

2. CpaBHEHME IIyTEH W TPACKTOPUW NIBUKEHUS OJHOIO M TOrO XKE Tema
OTHOCHUTENBHO Pa3HbIX TENl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.

Hccnenosanne npu3HaKkoB PaBHOYCKOPEHHOI'O IBUKEHUS.

HabutoieHne IBMKEHUS Tella 0 OKPYKHOCTH.

HaGnrogenue MexaHUYECKUX SIBICHUM, MNPOUCXOIALIUX B CHUCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU

OTHOCUTEIILHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS T€la OT MACChl Te€JIa U JICHCTBYIOIIEH HA HErO
CHJIBI.
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8. HaOmroneHnue paBeHCTBA CUJI IPU B3aUMOACHCTBUU TEN.
HN3meneHne Beca Tena mpyu yCKOPEHHOM JIBUKECHUH.

10. [lepenaya nmmnynbca npu B3auMOJICHCTBUU TEN.

11. [IpeoOpa3zoBanus SHEPTUM MPU B3aUMOICHUCTBUU TEJL.

12. CoxpaHeHHME UMITYJIbCA MTPY HEYTIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHHe UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HabnrogeHne peakTUBHOTO ABUKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKOW PHEPTUHU TIPU CBOOOTHOM IaJICHUU.

16. CoXxpaHeHHE MEXAaHUYECKOW OHHEPruu NpU JBUKEHUU Tela IO
JNEUCTBUEM IPYKUHBI.



Jlabopamopuuvie padbomul u onvimel.

1. KoHcTpyHnpoBaHue TpakTa JJid pa3roHa U JAJIbHEUIIEr0 paBHOMEPHOTO
JNBW)KEHUS IAPUKA WU TEJIEHKKH.

2. Ormpepenenne cpelHEd CKOPOCTU CKOJBXKEHUSI OpycKa WU JBUKEHUS
HIaPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHue yCKOpPEHUs Tejda NPU PaBHOYCKOPEHHOM JBWKEHUH IO
HAKJIOHHOM TIJIOCKOCTH.

4. HccnenoBaHne 3aBUCUMOCTH IYTHU OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HauaJbHOU CKOPOCTH.

5. IlpoBepka ruIoTE3bl: €CIM MPU PABHOYCKOPEHHOM JBWXEHHH 0€3
HayaJbHOW CKOPOCTU IMYTH OTHOCATCS KaK PsiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

6. HMccienoBaHue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBXKEHHUS OT CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Onpenenenue ko3PphuieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenve pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBUKEHUU
TeNa 10 TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpeenienne pabOTBl CHIIBI YOPYIOCTH MpU TMOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3y4yeHue 3aKOHa COXPaHEHHS SHEPTHH.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

Konebatenbnoe paBuxenue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMIA:
IEpUOJ, YacTOTa, aMIUINTyJa. MareMaTU4eCKHii W NPYKUHHBIA MASTHUKH.
[IpeBpaiiienrie 3HEprun nMpu KoJieO0aTeIbHOM JIBU)KEHUH.

3aryxaromue KojeOaHus. BoiHyxneHHble  konebanus. Pesonanc.
Mexannueckre BoJIHBI. (CBOWCTBAa MEXaHWYECKHWX BOJH. IlpomonbHble U
nomnepeyHbie BOJHBI. [[IMHA BOJHBI M CKOPOCTh €€ paclpOCTPAHECHHS.
MexaHnyeckre BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa M BbicoTa TOHa. OTpaxkeHue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xosieOaHuii TENI MOJ AEWCTBUEM CHUJIBI TSXKECTU U CHUJIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpaneHne npo1obHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

vk W



6. AKyCTHYECKHU PE30HAHC.
Jlabopamopnwie pabomuel u onvimol.
1. OmpezeneHde 4YacTOThl W TMEpHOJAa KOJeOaHU MaTeMaTHYeCKOTO
MasATHHUKA.

2. OmnpenesieHUE YacTOTHI U NIeproAa KojaeOaHu Mpy>KMHHOTO MasgTHUKA.

3. HccnenoBaHue 3aBUCHMOCTH Iepuoda KoJIEOAHWI TMOJBEIICHHOTO K
HUTH I'py3a OT IJIMHBI HUTH.

4. VccnenoBaHue 3aBUCMMOCTH Tepuojia KojieOaHUN MPYKMHHOTO
MasTHUKA OT Macchl Irpy3a.

5. IIpoBepka HE3aBUCUMOCTH IMEpUOJia KOJIEOaHUI Tpy3a, MOJIBEIICHHOTO
K HUTH, OT Macchl Tpy3a.

6. OmNbITBI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh Mepuoja KoJieOaHUU
IPYKMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTH MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOIHOTO MaJICHHUS.

Paszges 10. D1eKTpoMarHuTHOE 1M0J1€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  IOJie.  DJEKTPOMarHuTHble BOJHBI.  CBONCTBa
ANEKTPOMArHuTHhIX BOJH. [IIkama »neKTpoMarHUTHBIX BOJH. Vcmosib30BaHME
AJEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DIIEKTpOMarHuTHas npupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBeTa.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOUIIBLHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  momens  cBera. HMcrounukum  cBera.  IIpsamMosmHeirinoe
pacnpoctpanenue cBeta. 3arMmeHus ComuHna u JlyHel. OTpaxeHue CBeTa.
[Tnockoe 3epkano. 3aKkoH OTpaKeHHs CBETA.

[Ipenomnenue cBera. 3akOH mpesioMiieHUs] cBeTa. [lonHOe BHyTpeHHee
OoTpaxkeHue cBeTa. VICHosib30BaHHE IIOJHOTO BHYTPEHHEIO OTPAKECHHS B
ONTHYECKUX CBETOBOJAX.

JIunza. Xonm nywedt B smH3e. OnThueckas cucTema Qortoarnmnapara,
MHKpOCKONa U Teneckomna. ['ma3 kak onTuyeckas cucteMa. binm3opykocTh u
JAIbHO30PKOCTb.

Pasznoxxenune Oemoro cera B cmektp. OmbiTel Helorona. Crnoxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.



Hemoncmpayuu.

1. IlpAmosMHENHOE pacIpOCTPaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilonyuenue wu300pakeHUl B IJIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKajax.

[Ipenomnenue ceera.

Onrtuueckuii CBETOBOI.

Xon nydyei B coOuparolei JImH3e.

XoJ1 Iy4el B pacCErBarOIICH JIUH3E.

[Tonyuenne n300pakeHU ¢ TOMOIIIBIO JIUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaens ri1asa.

11. Paznoxenue 6€10ro cBeTa B CIEKT.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUHM CBETA PA3HBIX 1IBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnemoBanue 3aBUCMMOCTH yIJIa OTPa)KEHUSI CBETOBOTO Jiyda OT yriia
NaJCHUS.

2. M3yuenune xapakTepuCTUK N300paKeHUs MIPEAMETa B TUIOCKOM 3€pKaJie.

3. HccrnenoBanne 3aBUCHMOCTH yTJia MPEJIOMIICHUS CBETOBOIO Jiyda OT
yIJia maJieHusl Ha TPAHUIIE «BO3AYX—CTEKIION.

4. TlonmyueHue U300paKEHHM C TOMOIIBIO COOUPAIOIIEH JTMH3BI.
Onpenenenne  (QOKYCHOTO  pacCTOSHUS M ONTHYECKOM  CHIIBI
coOMparoIei JTUH3HI.

6. ONBITHI 1O PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITHI O BOCHIPUATHIO I[BETA NMPEIMETOB MPU WX HAOIIOACHUU Yepe3
IIBETOBbIE (DUIIHTPHI.
Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
OmneiTel Pezepdopaa u miianerapuas mozaens aroma. Monens atoma bopa.
Hcnyckanue u noryomnieHre ceeta aroMoM. KBaHTel. JInHevaThie CIEKTPHI.

PamnoaktuBHOCTh. Aubda, Oera- U ramma-uziaydeHus. CrpoeHue
aTOMHOro  snapa. HyknonHas  Momens  atomHoOro  sigpa.  M3orombl.
PannoaktuBHbie npeBpaienus. [lepuon nonypacnaaa aTOMHBIX sIED.

SnepHble peakuun. 3aKOHbI COXPAHEHHMS 3apsiAOBOIO U MAaCCOBOTO YHUCEI.
DHeprus CBsi3M aTOMHBIX sAnep. CBs3b Macchl U 3HEpruu. Peakuuu cuHTe3a H
nenenus siaep. Ucrounuku sneprun CoHIa U 3BE3I.

Anepnas sHeprervka. JIeMCTBUSA paaMOAKTHBHBIX W3JIyYECHUN Ha YKUBBIC
OpPTaHU3MBI.

Jlemoncmpayuu.
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CrexTpbl U3JIy4EHUS U MOTJIOIICHUS.

CrexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpekoB B kamepe Busbcona.

Pabota cuérunka MOHU3UPYIOLIUX U3ITYYEHUH.

. Perucrpanus uziaydeHus: IpUPOIHBIX MUHEPATIOB U POYKTOB.

S

JIaﬁopamoprte pabomul u onvimol.

1. HabGnrogeHue CrUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITYUCHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHUE SHEPTUH YACTULBI 10 TOPMO3HOMY

nyTH (1o ¢poTorpadpusam).

3. H3MepeHnue panoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpHUTENBEHO-00001Iat0IIN I MOJ1yJIb peaHa3HavYeH TUTSI
CUCTEMATH3allMKM W O000OIIEHWS MPEAMETHOTO COJEpKaHUS W OIbITa
NEeATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (PU3MKH, a TakxKe
JUISl TIOJTOTOBKM K OCHOBHOMY TOCYJA@PCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00y4Jaronuxcsi, BRIOPABIIMX ATOT YY€OHBIN MPEIMET.

IIpn u3ydeHHHM IAHHOTO MOJIYJI PEAIU3YIOTCS M CHCTEMAaTH3UPYIOTCS
BUIbl JESATENbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS TOCTHXKEHHE
MPEAMETHBIX W METANpeIMETHbIX I[UJIAHUPYEMBIX pPE3yJIbTaTOB OOyYEHMS,
(opMupyeTcsi eCTeCTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB
UCCJICIOBAHUS SIBICHUM MIPUPOJIBI M TEXHUKHU, OBIAJCHUE YMEHUSIMU OOBSICHATh
dusnyueckue sSBICHUS, PUMEHSS TIOJYYCHHBIC 3HAHUS, pellaTh 3a/laqd, B TOM
YKCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpyHuMNUanbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  pasiena
peayinzyeTcs 3a CU€T TOro, UTO OOYUAIOLIUECS BBIMOIHSIOT 3a/1aHusl, B KOTOPBIX
UM TIpejiaraeTcs:

HAa OCHOBE IMOJYYEHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBSICHATH
(du3nuecKkue BJICHUS B OKPY>KaIoIlel MPUPOJIE U MOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh Hay4YHbI€ METOJbl MCCIAEAOBaHUS (U3HUECKUX SBICHUM, B
TOM YHCJIE JJI IPOBEPKHU THIIOTE3 U MOITYYEHUS TEOPETUUECKHUX BBIBOIOB;

OOBSACHITh HAayYHBIE OCHOBHI HamOOJEe BaXKHBIX JOCTHIKCHHA COBPEMEHHBIX
TEXHOJIOTUW, HampuMep, MPAKTUYECKOTO  HCHOJB30BAHMS  PA3JIMYHBIX
MCTOYHHUKOB SHEPTUM HA OCHOBE 3aKOHA IMPEBpALIECHUS U COXpPAHEHUs BCEX
W3BECTHBIX BUJIOB DHEPIUU.
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®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA

HalpaBJICHO Ha AOCTHIXCHHUC JIMYHOCTHBIX, MCTAIMPCAMCTHBIX W IPCIAMCTHBIX
O6paBOBaTeJII>HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHus (UMK HaA YpPOBHE OCHOBHOTO OOIIEro

oOpazoBaHuss y oOyuwawrmierocs OyayT cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIE PE3yJIbTAThl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TMpOSIBIICHHWE HHTEpEca K MCTOPUHM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (huU3NYecKoi HayKH;

- IICHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,;
2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYXJEHUU OOIIECTBEHHO
3HAUYMMBIX M JITHUYECKUX TMpOOJIEeM, CBSI3aHHBIX C  MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

- OCO3HaHUE BAXKHOCTU MOPAIbHO-dTUYECKUX MPUHIUIIOB B ACATEILHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPHUATHE ICTETUYECKUX KauecTB (PM3MUECKON HAyKHU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

- OCO3HaHHME IEHHOCTH (PU3NUECKON HAayKH Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHKWS  MHUpA, OCHOBBI  Da3BUTHUS  TEXHOJOTMM,  BaKHEHIIEH
COCTABIIIOLIEN KYJIbTYPBHI;

- pa3BUTHE HAy4HOM JIIOOO3HATENBHOCTH, MHTEpPECA K MCCIEA0BATEIbCKON
JeATEIIbHOCTH;

S) ¢opvmupoBaHus KyJbTYpPbl 3A0POBbSI H JIMOLMOHAJIBLHOIO
OJ1aronoJryums:

- OCO3HaHHE IIEHHOCTH 0e30macHoro ooOpas3a XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU TpaBUil 0€30MacHOro MOBEJICHUSI Ha
TPaHCIOPTE, Ha JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBBIM 000pY/I0BaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pepIEKCHH, NMPU3HAHWE CBOETO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



- aKTUBHOE€ y4yacTH€ B PEIICHUWU MPaKTHYECKUX 3ajlady (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHW3allid, TOpOJaa, Kpas) TEXHOJIOTHYECKOW U
COLIMAJIbHOM HAaIpaBJICHHOCTH, TPEOYIOMIMX B TOM YHUCIE U (PU3UUYECKUX

3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY M3YUEHUIO MPOEeCCHi, CBI3aHHBIX C (PU3HKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUCHTAIUs Ha MpUMEHEHHE (HU3NYECKUX 3HAHUMW JJIA pEIIeHUs 3a7ay B
o0JlacTh OKpY’Karollel cpeipl, TUIAaHUPOBAHUS ITOCTYNKOB W OIIEHKH HX
BO3MOYKHBIX MOCJICICTBUN 111 OKPY>KaIOIIEH Cpeibl;

e - OCO3HaHHUE TVIO0AJTBLHOIO XapaKTepa IKOJIOTHUYECKUX MPOOJIeM U MyTel ux

pelieHus;

e §8) ajanTanum K M3MEHAIOIUMCS YCJIOBUAM COUMAIBHON U NMPUPOTHOI
cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJICUCTBUU TPHU BBHIMOJHEHUU MCCIEIOBAaHUN U
MPOEKTOB (PM3UYECKOM HAMPABICHHOCTH, OTKPHITOCTh OMBITY W 3HAHUSIM
ApYTruX,

e - TIOBBIIIEHUWE YPOBHS CBOEM KOMIETEHTHOCTH YEpE3 MPAKTUYECKYIO
JEATEIIbHOCTD;

e - TOTpeOHOCTH B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCJIE
dbopmMynupoBaTh UIEH, TMOHATHUS, TUMOTE3bl O (U3UYECKUX OOBEKTax u
SABJICHUSX;

e - OCO3HaHHME Je(UIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
00nacTH GU3UKHY;

e - IUIAHUPOBAHUE CBOETO PA3BUTUS B MPUOOPETEHUU HOBBIX (PUIMUECKUX
3HAHUI;

e - CTpPEMJICHHE aHAIU3UPOBATh U BBUIBISITh B3aUMOCBSI3U PUPOJIBI,
oOIIecTBa M IKOHOMHKH, B TOM YHCJI€ C HCIOJIb30BaHUEM (HU3HUUECKUX
3HAHUU;

e - OILICHKA CBOUX JCHUCTBUM C YUYETOM BIIMSHUS HAa OKPYKAKOIIYIO Cpeny,
BO3MOJKHBIX TJI00AJIbHBIX TIOCJIECICTBUH.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHUS TpOrpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
obmero  oOpazoBanus y  oOywaromerocs  OyayT  cpOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOUAIOIIHIE MO03HABATEIIbHBIC
yYHHUBEpCaJIbHbIE Y4eOHBIE JCWCTBHSA, KOMMYHUKATHBHBIC YHHUBEpCATbHBIC
y4eOHbIE TCUCTBUS, PETYIATUBHBIC YHUBEPCAIHHBIC YI€OHbIE TCUCTBUS.



Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eilicCTBUSA

Ba3oBble Jijornueckue 1eicTBUA:

BBISIBJSITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB
(sBIIGHMI);

YCTaHaBIMBATh CYIIECTBEHHBIN MpHU3HAK KJIAacCU(UKALUK, OCHOBAHUS
U1l 00OOIIEHUS U CPABHEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B paccMaTPHBAEMBIX
dakTax, JaHHBIX W HAONIOJCHUSNX, OTHOCSIIMXCS K (DU3MIECKUM
SIBJICHUSIM;

BBISIBIIATH MMPUIMHHO-CIICACTBEHHBIC CBSI3H MPU W3YUCHUU (HU3HUUCCKUX
SABIIGHUHA W TPOLIECCOB, JeJiaThb BBIBOJABI C  HCIOJH30BAHHEM
JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHH, BBIIBUTATh TUIIOTE3bI
0 B3aMMOCBSI35X (PU3MUECKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpATh CHOCO0 peleHus ydeOHOM (u3nuecKon
3aa4n (CpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHHUs, BRIOOP Hanbosee
MOJIXOISIIETO ¢ YUETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBrle ucciieqoBareLCKHe 1eCTBUSA:

UCIIOJIB30BaTh  BOIPOCHI ~ KaK  HMCCIENOBATEIbCKHM  MHCTPYMEHT
MO3HAHUS;

MPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (PU3UUYECKUN HKCIIEPUMEHT, HEOOJIBILIOE MCCIEI0BaHNE
(bU3UYECKOTO SIBJICHUS,

OLICHMBAaTh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh WH(POPMALIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;
caMoOCTOSITeNIbHO  (OpPMYJIUpPOBAaTh OOOOIIEHHS ¥  BBIBOJBI  TIO
pe3ysibTaTaM NpOBEAEHHOTO HAOIIOICHUS, ONIBITA, UCCIEIOBAHNUS;
MPOrHO3MPOBATh BO3MOXKHOE JalibHEHIlIee pa3BUTHE (PU3MUECKHUX
MPOLIECCOB, @ TaKXK€ BBIABUTATH MPEIMNOIOKEHUS 00 MX Pa3BUTHH B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MIPUMEHSTH PA3JTMYHbIE METObI, HTHCTPYMEHTHI U 3aMPOCHI TIPHU TTOUCKE
1 0TOOpe MHGOPMAINH WIIA JJAHHBIX ¢ YIETOM MPEIOKEHHON YIeOHON
dusnyeckoit 3a1auu;

aHAJIM3UPOBATh, CUCTEeMaTH3UPOBAThH U UHTEPIIPETHPOBATH
MHGOPMAITHIO PA3TMYHBIX BUAOB U (POPM IIPECTABICHUS,;



CaMOCTOSITEJIbHO BBIOWpaTh ONTUMAIbHYIO (OpMy MpencTaBICHUS
uHpOpMallMd U WLIIOCTPUPOBATh pEIIaeMble 33Jaud HECJIOKHBIMU
CXEMaMH, AMarpaMMaMHy, HHOU IpadUKoi U X KOMOMHALIUSAMHU.

KoMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B X0Jie 00CyX/IeHUs yueOHOro MaTepuaia, pe3yiabTaToB Jab0pPaTOPHBIX
paboT W TPOEKTOB 3a/JaBaThb BOMPOCHI MO CYLIECTBY OOCYKIaeMOM
TEMbl U BBICKA3bIBATH HJEU, HALIEJICHHBICE HAa pELICHUE 3aJaud U
nojepxaHue 01arokenareJIbHOCTH OOLICHMS;

CONOCTABISATh CBOHU CYXKJIECHMS C CYXICHUSMH JPYIUX YYaCTHUKOB
auanora, oOOHapyXKUBaTh PazIMuUe U CXOACTBO MO3HIIMIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
NyOIMYHO MPEACTaBIATh PE3YJIbTaThl BBINOJHEHHOTO (DHU3HUECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEJOBAHMUS, IPOEKTA);

MOHUMAaTh M  HUCIHOJIb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM H
WHJUBUyaIbHOW pPabOThl NMPU PEIIEHUH KOHKPETHOM (hU3HYECKOM
poOJIEMBI;

OpPUHUMATh LEIM COBMECTHOM JI€ATEIIBHOCTH, OpraHU30BBbIBAThH
AecTBUS 1O €€ JOCTHKEHHMIO: paclpelesiaTh poid, 00CyXAaTbh
MPOIECCHl M Pe3yJbTaTbl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOJICH;

BBIMOJIHATH CBOIO YacTh PabOTHI, TOCTUrasi KAUECTBEHHOTO pe3yJsbTara
[0 CBOEMY HAIIPABIICHUIO U KOOPAMHUPYS CBOU JEUCTBUS C APYTMMU
YIEHAMH KOMAaH/Ibl;

OLICHMBATh Kay€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryiasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJIATH NPOOJEMbl B JKM3HEHHBIX M  Y4YEOHBIX CHUTYyalHsX,
TpeOyIOLUX AJisl pelieHns] PU3NYECKUX 3HAHUI;

OpPUEHTUPOBATbCA B PA3JIMYHBIX [OAXOJAaX MPUHATUS PEIICHUN
(MHAMBUAYAJIbHOE, IPUHITHE PELICHUS B TPYIIIE, IPUHATHE PEILIECHUM
TPYIION);

CaMOCTOSITEJIBHO COCTABJIATh QJITOPUTM pelIeHUs (PU3MUECKON 3aaauu
WIM IUIAHA HCCIENOBaHUSA C YYETOM HMEKOIIMXCA pECypcoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBATh IMpeJlaracMble
BAPHUAHTBHI PELICHUN;



JIenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTpO.HB, 3MOHI/IOHaJ1bHLIﬁ HHTEJJICKT.

aBaThb AaJCKBaTHYK OLIGHKY CHUTyallud MW TMpejjararb IUlaH €€
U3MEHEHNS,

OOBSICHATh MPUYUHBI JIOCTHXKEHUSI (HEHOCTHXKEHUSI) PE3yJIbTaTOB
JesITeIbHOCTH, AaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIE B X0/ BHITIOJHEHUS
(Gu3MUecKoro MCCIeNOBaHWsA WM IMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, U3MEHMBIIMXCA CUTYallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €M U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIopa WU
JUCKYCCUM Ha HAy4YHYK0 TEMY, ITOHMMAaTb MOTHBBI, HAMEpPEHHS U
JIOTUKY JPYroro;

MIPU3HABaTh CBOE MPABO HA OLIMOKY MPHU PEIICHHH (PU3MYECKHUX 3a7ad
WJIM B YTBEPKIACHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOydenust B 7 KJjacce MpeIMETHbIE pe3yJabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

UCIIOJIb30BaTh TMOHATHS: (U3MYECKHE W XUMUYECKUE SIBJICHUS,
HaOII0ieHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHUIBI (PU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHhle COCTOSIHMSI BeIecTBa (TBEPIOE,
KHUJIKOe, Ta3000pa3HOE), MEXaHWYECKOe JBHKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIUHEHHOE), TPACKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gedopmarus  (ymnpyras, —IUIacTHYECKas), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

paznuuath sBieHUA (auddysus, TemIoBoe JABMWKEHHE YaCTHI]
BEILIECTBA, PABHOMEPHOE [BWXEHHE, HEPABHOMEPHOE BHIKCHHE,
WHEpLUs, B3aUMOAECHCTBUE TEJ, pAaBHOBECHE TBEPIBIX TEA C
3aKpEIUIEHHOW OCBhIO BpAIllCHUS, IIepefaya JIaBJICHUSA TBEPIBIMU
TeJaMU, XHUAKOCTSAMU W Ta3aMu, aTMoc(epHOe IaBiIeHUE, IUIaBaHHE
T€l, NPEBPAILCHUS] MEXAaHWYECKOM OSHEpPruv) IO ONUCAHUI0 UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3UUECKUX SBJICHUHA B
OKpY’XKalollleM MHpE, B TOM 4YHcie (PU3MUECKHE SIBICHUS B MPHUPOJIE:



MIpUMEPHI JIBUKEHHUS C PA3IMYHBIMU CKOPOCTAMH B KMBOW U HEKUBOU
MpUPOJE, NEHUCTBHE CWIBI TPEHUS B NPUPOJE U TEXHUKE, BIUSHUE
aTMOoc(epHOTro AAaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHUE PbIO, pblYaru
B TEJE YEJIOBEKa, IIPU 3TOM IEPEBOAUTH IPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PU3HMUECKUX
SIBJICHUM;

ONUCHIBATh HW3YYEHHBIE CBOHCTBA Tel M (PU3UUECKUE SIBICHUA,
UCHOJNBb3ysl (PU3MYECKUE BEJIWYMHBI (Macca, O0BEM, IUIOTHOCTH
BELIECTBA, BPEM, ITyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIA YIIPYTOCTH,
cujia TSKECTH, BEC Tella, CWIa TPEeHWs, JaBiieHue (TBEpPAOro Tena,
KUJKOCTH, Tra3a), BBITAJKHUBAIOLIAs CHJIA, MEXaHW4YecKas paboTa,
MOIL[HOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOA((ULIHEHT MO0JE3HOrO
JEeHCTBUSL MEXaHU3MOB, KUHETUYECKasl U OTEHLMAIbHAsI SHEPT U ), IPU
ONMKMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3YyEMBIX
BEJIMYMH, HX OO0O3HAYEHUS M E€IUHULBI (PU3NYECKUX BEIUYHH,
HaxoJUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C
APYTMMU BEIUYMHAMHU, CTPOUTH IpapUKU HM3yYEHHBIX 3aBUCUMOCTEN
(M3UYECKUX BEJIMYHH,

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS M TMPOLECCHI,
UCIIONb3Yysl MpaBHJIa CIOXKEHUs Cui (BIOJb OAHOW MPSMOii), 3aKOH
I'yka, 3akoH Ilackais, 3akoH ApxuMmena, IPaBUJIO PABHOBECHS pblyara
(Onoka), «30710TO€ TpPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEpruu, Mpu 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (pU3MYecKue SBIEHUS, MPOLECChl U CBOMCTBA Tel, B TOM
YuCI€ W B KOHTEKCTE CHUTyallMil MPaKTHKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBIATH NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
0o0bsCHEHHE U3 1—2 JOTMYEeCKUX IIAroB ¢ ONOpod Ha 1-2 HM3y4YEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBJICHUHM, (PU3NYECKUX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemiath pacy€THbIe 3aJaud B 1—2 AEWCTBUSA, MCHOJB3YS 3aKOHBI U
(dopMyIibl, cBsi3bIBaroIe (GU3NYECKUE BEIMYMHBI: HA OCHOBE aHajIn3a
yCIIOBUS 3aJaud  3alUChiBaTh KpaTKOE YCIOBUE, TIOJICTABISATH
(¢uznyeckue BeIUYMHBI B (POPMYJIBI U NPOBOJUTH PACUETHI, HAXOIUTH
CIpaBOYHbIC JAaHHbIE, HEOOXOMMMBIEC ISl pEHIeHMs 3a/ay, OLEHUBATH
PEATUCTUYHOCTh MOTYYEHHON (PU3UYECKON BETUUHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(u3nyecKkux METOAOB, B OINMCAHMM HCCJIENOBAHUS  BBLACIATH
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MHTEPIPETUPOBATH MOJYUYEHHBIN pe3yabTaT, HAXOAUTh OIIMOKU B XOJI€
OTIBITA, JIENIATh BBIBOBI MO €0 pe3yJbTaTaM;

IPOBOJUTH OIBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
¢uznyeckux  CBOMCTB  Tem:  (OpMYyIUpOBaTH  MpPOBEpsieMbie
MPEANOJIOXKEHNU, COOMpaTh  yCTAHOBKY M3  IPEJIOKEHHOIO
000OpyI0BaHus, 3alUCHIBATH XO/J1 ONbITa U ()OPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATD MPSIMbIE MU3MEPEHUs PACCTOSIHUS, BPEMEHH, MAacChl Tela,
o0bEMa, CUJIBI M TEMIEpaTyphl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
uMu(ppoBBIX MPUOOPOB, 3alUCHIBATh MOKAa3aHHUsS MPUOOPOB C YUYETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTH MCCIIE0OBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JIPYroi C UCHOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH
PaBHOMEPHO MABIDKYIIETOCS Tella OT BPEMEHHU JBIKEHHUS Teja, CHJIBI
TPEHUS CKOJIBKEHHSI OT Beca Teja, KauecTBa 00OpabOTKM MOBEPXHOCTEM
Te1 W HE3aBUCHUMOCTH CHJIBI TPEHUS OT IJIOMAAU CONPHUKOCHOBEHUS
TEJ, CUJIbl YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BHITAIKUBAIOIIEH CHUJIbI
OoT 00BéMa MOTPYKEHHOM YACTH Tela M OT IUIOTHOCTH YKHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJjla, OT TJyOWHBI, Ha KOTOPYIO
IOTPYKEHO TEJO0, YCIOBUN IUIABAHUS TEJ, YCIOBUN PaBHOBECHS pblyara
u OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIIEIOBAHUA,
coOuparb  yCTaHOBKY W BBIIOJHATH  M3MEPEHMs,  CIleays
OpeUIOKEHHOMY —IUIaHy, (UKCHPOBAaTh pe3yNbTaTbl MOJYyYECHHOU
3aBHCHUMOCTH (DM3MUECKUX BETUYMH B BUJE MPEIJIOKEHHBIX TaOIUI[ U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMUS,

MPOBOANTH KOCBEHHbIE M3MEPEHUs (PU3NUYECKHX BETUYMH (IUIOTHOCTH
BELIECTBA JKUJIKOCTH U TBEPAOIrO Tella, CHJIa TPEHUS CKOJIBKEHHUS,
JaBJICHUE BO3JyXa, BBITAIKUBAIOIIAS CUJA, JCUCTBYIOIIAs Ha
NOTPYXEHHOE B JKUIKOCTH TeN0, KOI(PPHUIMEHT MONEe3HOTO NEHCTBUS
NPOCTHIX MEXAaHHU3MOB), CIEIys TPEIIOKCHHOW WHCTPYKLIUU: TIPU
BBITIOJTHEHUH M3MEPEHUN cOOMpaTh 3KCIEPUMEHTANbHYIO YCTAHOBKY U
BBIYUCIISTh 3HAUCHHE UCKOMOW BEJTMUHHBI;

coOno/laTh MpaBUjia TEXHUKM 0€30MacHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBaAHUEM;

YKa3bIBaTh MPUHIUIBI AEUCTBUSA MPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIYar, NOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;



K

XapaKTEePU30BaTh TMPUHIUIBI JACHCTBUSA W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha WX ONMUCAHUS (B TOM YHCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Mpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOIb3Ys
3HAHUS O CBOMCTBaXx (DM3MYECKUX SBICHUH W HEOOXOAMMBIC
¢du3rUecKre 3aKOHbBI M 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEpPHl  (HaXOAUTh UWHOOPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHust 0€30IacHOCTH MPU 0OpallleHuU ¢ MpudopaMu
1 TEXHUYECKUMH yCTPONUCTBAMHU, COXPAHCHHS 3I0POBBS U COOJIOCHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY’KaIOIIEH Cpe/Ie;
OCYIIECTBJISATH OTOOp HUCTOYHHMKOB HHGopmanuu B HWHTepHeTe B
COOTBETCTBMM C 33JJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMCIOINXCSA 3HAHUW W TyTEM CpaBHEHUS PAa3JIMYHBIX HCTOYHHUKOB
BBIJICISITh  MHPOPMAIIMIO, KOTOpas SIBISCTCS MPOTUBOPEYMBON WIIH
MOXET OBbITh HETOCTOBEPHO;

UCIIOJIb30BaTh MPU  BBIMOJHEHUWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJNEpIKaHUs, CIPABOYHBIC
Marepuanbl, pecypchl cetH  WHTepHET, BIageTh NOpuEMamMu
KOHCIICKTUPOBAaHMS TEKCTa, TpeoOpa3zoBaHus MHGOPMAIMK W3 OTHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(POpMAIIUU (PU3UUECKOTO COJEPKAHUS, B
TOM dYHCIEe MyONIMYHO [eJaTh KpaTKhe COOOIIEeHUss O pe3yibTaTrax
MPOCKTOB WJW Y4YEOHBIX HWCCIICIOBAaHWUH, TMPH DTOM TPaMOTHO
WCIIOJIh30BaTh M3YYCHHBIA TOHSATHWHBIA ammapar Kypca (Qu3ukw,
COTIPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NP BBITTOJTHCHUH YYE€OHBIX MPOCKTOB M MCCJCAOBAHHMM paclpeneisTh
00s13aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTaBJICHHBIMHU 3a7a4aMH,
CICIUTHh 3a BBHINOJHEHWEM IUIaHA JCHCTBUM, aJCKBaTHO OIICHWUBATH
COOCTBEHHBIM BKJQA B JICITEIBHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAIOIITHX.
KOHIly oOyueHus B 8 KJjacce MpeIMeTHBIE Pe3yiabTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHUM:

HCIIOJIb30BaTh IMOHATHSA: Macca M pa3MepPbl MOJIEKYJ, TEIIOBOE
IBKEHUE aTOMOB M MOJIEKYJ, arperatHble COCTOSIHMS BEIIECTBA,
KPUCTATIMYECKHE U aMop(HbIe Tela, HACHIIICHHBIA M HEHACBHIIEHHBIN
nap, BJIQXHOCTb BO3[lyXa, TeMIEpaTypa, BHYTPEHHSS DJHEPIrus,



TEIUIOBOW  JIBUTaTeNb, DJJEMEHTApHBIM  DJIEKTPUYECKUM  3apsn,
AIIEKTPUYECKOE T0J€, MPOBOJHUKUA W JTUAIEKTPUKU, MOCTOSHHBIN
AIEKTPUYECKUHN TOK, MATHUTHOE TI0JIE;

pasnuyaTh sIBJICHUA (TEIUIOBOE PaCIIUPEHUE U CKaTue, Terionepeaaya,
TEIUIOBOE  paBHOBECHE, CMauMBaHWE, KAMWULIPHbIE  SBICHUS,
UCIapeHue, KOH/ICHCALHS, TUIaBJICHUE, KPUCTAJUTH3AIIS
(oTBepaeBaHUE), KHUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTD,
KOHBEKIUS, U3TyUEHHUE), dJICKTPU3aLUS TE, B3aUMOJICUCTBUE 3apsI/iOB,
JOercTBUS AJIEKTPUUECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aMMO/ICHICTBIE MarHUTOB, EHCTBUE MAarHUTHOTO TIOJISI HA TIPOBOTHUK
C TOKOM, OJEKTPOMAarHWTHas WMHIYKIUS) TIO OINUCAHUIO UX
XapaKTEepHbIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX
JIaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUHA B
OKpY>KalollleM MHpEe, B TOM 4YHcie (PU3MUECKHe SIBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KANWUIIPHBIC SIBICHUS B MPHUPOJE,
KpUCTAJUIBl B mpupoze, uznydenue CoiHIla, 3aMep3aHHe BOJOEMOB,
MOpckue Opusbl, oOpa3oBaHHWE PpOCBHI, TyMaHa, UHEs, CHeEra,
DIIEKTPUYECKUE sBIEHUS B aTMmocdepe, DIEKTPUUYECTBO IKUBBIX
OpraHu3MOB, MAarHuTHOE Toje 3eMiu, Jpeid MoJIFoCOB, POJib
MarHUTHOTO TOJIS Ui JKU3HU Ha 3emile, MOJIIPHOE CHUSIHUE, IIPU 3TOM
NepeBOAUTh  NPAKTHUYECKYH  3aJadyy B  Yy4eOHYIO,  BBIACNATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;
OMHCHIBATh HW3YYCHHBIE CBOWCTBA TeN M (DU3HUECKUE SIBICHUSA,
UCTIONB3YSl  (M3MUECKWE BETUYMHBI  (TeMIleparypa, BHYTPEHHSA
SHEprusi, KOJIMYECTBO TEIUIOTHI, YZAENbHAas TEIUIOEMKOCTh BELIECTBA,
yaenbHas TEIUloTa IUIaBJICHMs, yJelbHas TeIuioTa mapooOpa3oBaHMs,
ylenbHasg TEeIIoTa CropaHus TOIUIMBA, KO3(PQPUIMEHT MOJE3HOrO
JCHCTBHS TEIJIOBOM MAIlMHBI, OTHOCUTENIbHAs BIAXXHOCTh BO3/AYyXa,
DNIEKTPUYECKUI 3apsii, cuja TOKa, OJJIEKTPUYECKOE HAMpPsKEHHE,
COTIPOTUBIICHUE TPOBOJHUKA, YJEJIbHOE COMPOTHUBIICHUE BEIIECTBA,
paboTa U MOIIHOCTh AJNEKTPUYECKOTO TOKa), MPU OMHCAHUU MPABUIBHO
TPAKTOBATh (PU3UUECKHI CMBICI UCTIOJIb3YEMbIX BEJTMUNH, 0003HAUCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (DU3UYECKYI0 BEJIMYMHY C JPYTMMH BEIUYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBICHUS U IMPOLIECCHI,
UCIIOJIb3YsI OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUn



CTPOEHHSI  BEIIECTBA, MPUHLMI  CYNEpPIO3UIUU  moneld  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma mms
ydacTKa Lenu, 3akoH J[xoyns—JIeHna, 3ak0H COXpaHeHUsl SJHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alUCHIBATH €ro
MAaTeMaTUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE  CUTyalUh  IPAKTUKOOPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISIT IPUYMHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2
JIOTUYECKUX IIaroB ¢ ONopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peuiatb pacy€THble 3aayd B 2—3 NIEUCTBUS, HUCIOJIb3YS 3aKOHBI U
dbopmMyIbl, cBs3bIBaOIMKUE (HU3MUECKUE BEJIUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHUSI 3aJa4M 3alMChIBATh KPATKOE YCJIOBUE, BBISBIATH HENOCTATOK
JAHHBIX [JIsl PEIICHHs] 3aJadyd, BbIOMpaTh 3aKOHbI M  (HOPMYJIbL,
HEOOXOAMMBIE ISl €€ pEelIeHUs, MPOBOJAUTH PAcUYE€Tbl U CPaBHUBATH
MOJIy4YeHHOE 3HAaueHHEe (DU3MYECKOW BEJIMYMHBI C HM3BECTHBIMU
JAHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh TPH TMOMOIIH
(U3HUECKMX METOJ0B, UCIOJIb3Ys ONMKMCAHUE MCCIEIOBAHUSA, BBIACIAThH
IIPOBEPSAEMOE TPEATIONIOKEHNE, OLICHUBATH IPABWIBHOCTh TMOPAIKA
IIPOBEICHUS UCCIIEN0BAaHMS, I€JIaTh BBIBOJIBL;

POBOJUTH OIBITHl TIO0 HAOMIOACHUIO (PU3MYECKHX SBICHUN WU
¢u3nUecKuX CBOWCTB TeN (KamWUIAPHBIC SIBJICHHS, 3aBUCUMOCTH
JaBJIEHUS BO3/AyXa OT €ro o0bEéMa, TeMIEepaTypbl, CKOPOCTH Ipoliecca
OCTBIBAaHWS W HArpeBaHMs IpPU H3IYYCHUM OT LBETA H3JIY4arolIeH
(mornomaromei) MOBEPXHOCTH, CKOPOCTb HWCIAPEHUs BOJABI OT
TEMIIEPATYPbl KUJIKOCTU U IUIOMAAM €€ MOBEPXHOCTH, DJIEKTPU3ALUS
TE€JI W B3aUMOJICMCTBUE DIIEKTPUYECKUX 3apsAllOoB, B3aMMOJCHCTBUE
MOCTOSSHHBIX MAarHUTOB, BU3yaIu3alldsi MarHUTHBIX MOJIEH MOCTOSTHHBIX
MAarHuTOB, JEUCTBHS MArHUTHOTO IOJS HA IPOBOAHUK C TOKOM,
CBOMCTBA 3JICKTPOMArHuTa, CBOMCTBA JIEKTPOJBUIATENS MTOCTOSHHOTO
TOKa): (OPMYIUPOBATH MPOBEPSIEMBbIC MPEATNOIOXKECHUS, COOMpaTh
YCTAaHOBKY U3 MPEIJIOKEHHOIO 000pYAOBAaHMS, OMKUCHIBATH XOJ ONbITA
1 GOpMYIMPOBATH BHIBOIBI;

BBIMOJIHATh  MPSIMBIE  HM3MEPEHUSA TEMIIEPATYPbI, OTHOCHUTEIbHOU
BJIAJKHOCTH BO31YyXa, CWIbBl TOKA, HAIpPSIKEHHWS C HCIOJb30BAHUEM
aHAJIOTOBBIX MPUOOPOB W JATUYNKOB (PU3NUECKUX BEIMYMH, CPABHUBATH



pe3yabTathl  HU3MEpPEHHM ¢ yd4€ToM  3aJaHHOM  aOCOJIIOTHOM
MOTPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hPHU3MYECKON BETUUMHBI
OT JpPYrol ¢ HCIOIB30BAHUEM TMPSAMBIX H3MEpPEHUHN (3aBUCUMOCTD
COTIPOTUBIICHUS] TMPOBOJHUKA OT €r0 JJIMHBI, IJIOUIAAU TOMEPEYHOTO
CEUEHHUs W YJIEIHHOIO COMPOTUBICHHS BEILIECTBA MPOBOIAHHUKA, CHIIBI
TOKa, WAYIIEro 4yepe3 MPOBOJHUK, OT HAIpPSKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TMIOCJEA0BATEILHOIO W MapaJUieIbHOTO COEIUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY M
BBITIONHATH U3MEPEHUS, CIENys MPEAJIOKEHHOMY TUIaHy, (UKCHPOBAThH
pe3ynbTaThl TOMYYEHHOW 3aBHCUMOCTH B BHIE TaOJMIl U TpadHKOB,
JieJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEPEHUS (PU3NUYECKUX BEIWYHMH (yAeTbHas
TEIUIOEMKOCTh BEIIIECTBA, COIMPOTUBICHHE MPOBOAHHKA, paboTa
MOIIHOCTH 3EKTPUYECKOTO TOKA): IIIAHUPOBATH U3MEPEHUS, COOMUPAThH
HKCIIEPUMEHTAJIBbHYIO YCTAaHOBKY, CIEIys MPEIJIOKEHHON MHCTPYKIINH,
U BBIYUCJIATH 3HAYEHUE BEJINUHUHBI;

coOmo/laTh TMpaBUjia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS HW3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpPOM Ha MX OMHCAHUA (B TOM YHUCIE:
CUCTEMa OTOIIEHUS JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEpMETP,
BOJIBTMETP, CUETUUK DJIEKTPUUECKON IHEPrHH, dJIEKTPOOCBETUTEIbHbIE
puOOPHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
AIIEKTPUYECKUE TPEAOXPAHUTENH, DIEKTPOMATHUT, IJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa), HWCHOJb3ysl 3HAaHUS O CBOWCTBAX (PU3MUECKHUX
SIBJICHUM 1 HEOOXOMMbIC (PU3NUIECKHUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U W3MEPHUTEIbHBIC
npuOOpel TO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (SKHIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIH BHYTPEHHETO
CTOpaHHUs, JIEKTPOCKOIl, PEOCTAT), COCTABIATh CXEMbI 3JIEKTPUUYECKHUX
Heneil ¢ MOCHeAOBaTEIbHBIM U MAapaJUICNbHBIM  COCAUHEHHUEM
DJIEMEHTOB,  pa3jnuas  YCJIOBHBIE  OOO3HAUCHHUS  DJIEMEHTOB
AIEKTPUYECKUX LIETICH;

OPUBOIUTH TMpUMEphl  (HaXoAWTh HHGOPMALMIO O MPHUMEPaAX)
MPAKTUYECKOTO HMCIONb30BaHUs (PU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KHU3HU JUJIs1 oOecriedeHus: 6€30MacHOCTH MpH o0pallieHuu ¢ mpudopaMu



K

1 TEXHUYECKUMH yCTPONCTBAMH, COXPAHEHUS 3I0POBBS U COOTIOACHUS
HOPM JKOJIOTUYECKOTO TTOBEICHUS B OKPYKAOIIECH cpejie;
OCYILIECTBIIATh TOUCK HHpOpMaIMd (U3NYECKOTO COJICpKaHUS B
NHTepHeTe, Ha OCHOBE HMMEIOIIMXCS 3HAHUNH M NyTEM CpaBHECHUS
JIOTIOJTHUTENIBPHBIX MCTOYHHKOB BBIJCIATh HH(POpMAIIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNBON UM MOKET OBITh HEJTOCTOBEPHOM;
UCIIOIb30BaTh TIPU  BBIMOJHEHUM  Y4YeOHBIX 3aJaHUi  Hay4dHO-
NOMYJIAPHYIO JIUTEPaTypy (PU3MUECKOrO COACp)KaHUsS, CIpPaBOYHBIC
Marepualbl, pecypchl cetu MHTepHer, BiageTh npuUEMaMHU
KOHCIICKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus MHGOPMAIMKM W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC NMHChMEHHBIE M KPAaTKHE YCTHBIC COOOIIEHUS,
00001mass MHPOPMAITUI0O W3 HECKOJBKUX HCTOYHUKOB (HPHU3HUIECKOTO
colepkaHusl, B TOM 4YHCIC NyOJUYHO TIPEACTABIATh PE3YIbTATHI
MPOCKTHOM WJIM  HUCCJICIOBATECILCKOW  JEATEIBHOCTH, TIPH 3TOM
rPaMOTHO MCIIOJb30BATh M3YYEHHBIM TMOHSATUWHBIN anmapar Kypca
(bU3UKH, CONTPOBOXKAATH BHICTYIUICHUE MTPE3CHTAIICH;

IIPU BBITIOJTHEHUN YYEOHBIX IPOCKTOB M HCCIIECIOBAHUHN (HU3NUSCKUX
MIPOIIECCOB pacIpenessaTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBHH C
IIOCTaBJIEHHBIMU 3a7a4aMU, CIEANUTH 3a BBINOJHEHHEM IIJIaHa JTEHCTBHUI
U KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJl B
JIeTEIbHOCTh TPYIIIIHI, BBICTPanBaTh KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, MPOSBIISAS TOTOBHOCTh pa3periaTh KOH(IMKTHI.

KOHITy oOydeHHs B 9 KJjacce MpeaMETHBIC pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:

HCIIOJIB30BaTh MOHATHS: CHCTEMa OTCU€Ta, MaTepuhajibHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIBHOCTb MEXaHUYECKOTro JBUYKEHUS,
nedopmanus (yrnpyras, IiIacTUYecKas), TPeHUE, HEHTPOCTPEMUTEIBHOE
YCKOpPEHHUE, HEBECOMOCTh U IEPETPY3KH, LIEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TENO, LEHTP TSHKECTH TBEPAOrO Tejla, pPaBHOBECHE,
MEeXaHU4YeCKrue KoyeOaHUs M BOJHBI, 3BYK, MHPPA3BYK U YIbTPa3BYK,
ANIEKTPOMATrHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTb, CHEKTPhl  HCIYCKaHUS U
HOTJIOIIEHN, anb(a, OeTa- W ramma-u3iIy4eHHus, HU30TOMNbI, SAEpHas
SHEPreTHKa,

pasznuyaTh SBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEIHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE NIBHXKEHUE, CBOOOIHOE
najeHue  TeJl, pPaBHOMEpPHOE  JBHKEHHE TI0  OKPYKHOCTH,



B3aMMOJICHCTBUE Tell, pPEaKTHUBHOE JBWXKEHHE, KojebaTeabHOoe
JBIDKEHUE (3aTyXaroUlMe W BbIHY)KJICHHbIE KoJieOaHUsl), pPE30HAHC,
BOJIHOBOE€  JIBWJKEHHE,  OTPAKEHUE  3ByKa,  HIPSIMOJIMHENHOE
pacnpoCcTpaHEHHE, OTPAXKEHUE U NPEJOMIICHHUE CBETa, IIOJHOE
BHYTpEHHEE OTPaXCHHE CBETA, Pa3sioKeHHE OeJoro CBeTa B CIEKTP U
CIIO)KCHHE CIEKTPaJbHBIX IBETOB, IUCIEPCUSI CBETA, €CTECTBEHHAs
pPaZOaKTUBHOCTb, BOBHUKHOBEHHUE JINHEHYATOTO CIEKTpa M3IYUYEHHUS)
[0 OINHCAaHUIO MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHHUHA B
OKpy>XarolieM Mupe (B TOM 4ucie (QU3U4ecKue SBICHHS B MPHUPOJIE:
OpUIUBBl U OTJIMBBI, JBWKEHHE IulaHeT COJHEYHON CHUCTEMBI,
pPEaKTUBHOE JABM)KCHHUE JKHUBBIX OPraHHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMHUYECKHE BOJHBI, IYHAMH, 3XO,
LIBETA TE€JI, ONTUYECKUE SIBJICHUS B NMPUPOJE, OMOIOTHYECKOE NEHCTBUE
BUJIUMOTO, YJIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO  M3IyYCHHH,
€CTECTBEHHbII  paJUOaKTUBHBbIA  (OH,  KOCMHUYECKHE  JIyuH,
paZMoOaKTUBHOE U3JIy4YeHHE NPUPOJHBIX MHUHEpAJIOB, JeHCTBHE
paMOaKTUBHBIX M3IIyYeHWH Ha OpraHu3M uYeJjoBeKa), MPH ITOM
NEepPEeBOJUTh  NPAKTHUECKYI0  3aJady B  y4eOHYIO, BBIACIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUM;
OMUCHIBATh HW3YYECHHbIE CBOHCTBA Tel M (DU3HYECKUE SIBICHUA,
UCTIOJb3Ysl (PU3NUYECKHe BETUUYMHBI (CPEIHSsE U MTHOBEHHAsl CKOPOCTh
TeJa MpU HEPAaBHOMEPHOM JIBIDKEHUH, YCKOPEHHE, TIEpEeMEIICHHE, MTyTh,
yIJ0Basi CKOPOCTh, CWJIa TPEHUS, CHJIAa YNPYroCTH, CHJa TKECTH,
YCKOpEHHE CBOOOIHOIO MaJeHUs, BEC Tesla, UMITYJIbC Teja, UMITYJIbC
CWJIbI, ME€XaHHueckas paboTa W MOIIHOCTb, MOTEHIUAIbHAs YHEPrHs
TeNa, TMOJHATOTO HaJ MOBEPXHOCTHIO 3€MITH, MOTCHIIMAIbHAS dHEPTHUS
CKaTOM MpPY>KWHBI, KUHETUYECKAas DHEPIHsi, MOJIHAS MEXaHWYeCcKas
SHEprus, MEepHoj W YacToTa KoJeOaHWi, IJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTellb MPeIOMIICHUS
Cpelbl), IpU OMUCAHUM MPABUIBLHO TPAKTOBaTh (U3UYECKUN CMBICI
UCTIONB3YEMBbIX BEIWYMH, OOO3HAYCHHUS U CIUHUIBI (HU3HUECKUX
BEJIMYMH, HaXOAWUTh (HDOPMYIbI, CBSI3BIBAIOLIUE JAHHYK (U3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIHMYMHAMH, CTPOUTH TpadUKH H3YUYEHHBIX
3aBHCHUMOCTEHN (PU3NUECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBICHUS U IMPOLIECCHI,
UCIIOJIb3Ys 3aKOH COXPaHEHMs SHEPTUH, 3aKOH BCEMUPHOI'O TSATOTEHMUS,



NPUHLMUIT CYNEPHO3ULUN CHJI, TPUHUMUIT OTHOCUTENIbHOCTH [ammies,
3aK0oHbl HpIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKECHHS U
IPEJOMJICHUS! CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOTO M MacCOBOIO
qucesl NpU SAOEPHBIX peakUusX, I[PU H3TOM JaBaTh CIOBECHYIO
GopMyTUPOBKY 3aKOHa H  3alHCBhIBaTh €ro  MaTeMaTHYeCKOe
BBIpAKEHHUE;

OOBSACHATh (PU3MYECKHE IMPOLIECCHl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE  CUTyallUd  IPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISIT IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE U3 2—
3 JIOTHMYECKMX IIaroB C ONOpPOM Ha 2-3 H3yYECHHBIX CBOMCTBA
(u3HUECKUX ABICHUM, (PU3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;
pemath pacu€THble 3a7aud (OmuparomMecs Ha CHCTeMy H3 2-3
YpaBHEHHUI), MHCHONb3ys 3aKOHBI M  (QOpPMYJbl, CBS3bIBAIOIINE
(u3nuecKkrue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a/Jauu
3alHUChIBaTh KPAaTKOE YCIOBHE, BBISIBIATH HEJOCTAIONIME  WIH
M30BITOYHBIE JaHHbIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE
JUIs pELIeHUsl, MPOBOAUTH PAacyE€Thl U OLIEHWBATh PEATMCTUYHOCTH
MOJy4YE€HHOTO 3HaueHUs! (PU3NYECKOI BEIMUUHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh MPU MOMOIIU
(U3HUECKMX METOJ0B, UCIOJIb3Ys ONMHCAHUE MCCIEIOBAHUSA, BBIICIATh
OpoBEpsieMOe TPEANONIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSAKA
OpPOBEACHUSI HCCIENOBaHUS, JeJaThb BbIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB,;

MPOBOJUTH OMNBITH O HAOMIOACHUIO (PU3UYECKUX SBJICHUW WIH
(u3HUEeCcKUX CBOMCTB TeN (M3y4YeHHE BTOPOTo 3aKoHa HploTOHA, 3aKkoHa
COXPAHEHHUS SHEPTUH, 3aBUCHUMOCTh MEpHoja KoueOaHUil mpyKHHHOTO
MasiTHUKa OT MaccChl Tpy3a U KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYZbl MajblX KoJieOaHUM, NPSAMOJUHEHHOE pacHpOCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBera B CIEKTp, H3YYEHUE CBOMCTB
N300paKEeHUS B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpeaMeTa B
coOuparolelt TuH3e, HaOJI0/IEHUE CIUIONIHBIX U JIMHEHYaThIX CIEKTPOB
U3ITyYEHUs): CAMOCTOATEIbHO COOMpaTh YCTAHOBKY U3 H30BITOYHOTO
Habopa 00OpyJ0BaHMS, OMHUCHIBATH XOJ OIbITA U €r0 PE3ybTaThl,
(opMyIMpPOBATH BBIBOJIBI;

OPOBOAWTh TPU HEOOXOAUMOCTH CEPUI0 TPSIMBIX H3MEPEHHIH,
OTpeseNsis CpeAHee 3HAUCHHE H3MepsieMON BelU4YHHbI ((HOKyCHOE
paccTostHue coOuparomield JUH3bI), O0OCHOBBIBATH BBIOOpP CIOCO0a
u3MepeHus (M3MEpUTEILHOTO MPUoopa);



MPOBOAUTH HCCIECIOBAaHUE 3aBHCHUMOCTEH (U3MUECKUX BEIUYUH C
WCTIOJb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHU
IpY PaBHOYCKOPEHHOM JIBMKEHUHM 0€3 HayalbHOW CKOPOCTH, MEPHOJIa
KOJIe0aHU MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIJla OTPa)KEHUsI CBETA OT yIja MaJeHMs U yria NPeJOMIICHHs OT yIJa
MaJieHus1): IUJIAHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOHMpaTh
YCTAaHOBKY, (UKCUPOBATH pPE3yJbTaThl MOJYYEHHOW 3aBHUCHUMOCTU
(¢u3MUeCcKUX BEJIIMYUH B BHUJIE TAOJUIl U IPapUKOB, JAEaTh BHIBOJBI 110
pe3yJbTaTam UCCIEIOBAHNUS;

MPOBOAUTh KOCBEHHBbIC HU3MEpPEHUs (U3UYECKUX BEIUYUH (CpeIHsIs
CKOPOCTb M YCKOpPEHHE Tela MpU PAaBHOYCKOPEHHOM JIBH)KEHHH,
YCKOpEHHUE CBOOOJHOTO MajeHUs, KECTKOCTh MPYXKHUHbBI, KO3()PUIMEHT
TPEHUSI CKOJBXKEHUSI, MEXaHUYeCcKas paboTa M MOIIHOCTh, YacTOTa U
MepuoJl KoJieOaHUH MAaTEeMaTUYeCKOro M NPYKMHHOTO MAasTHUKOB,
ONTHYECKass cuJia coOuparoniell JIMH3bI, PaguoOaKTUBHBIN (POH):
IJIAaHUPOBATH U3MEPEHHUSI, COOUPATh KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIIIOJIHATh ~ U3MEPEHHUsI, CleAys MPEIJ0KEHHON  MHCTPYKLHH,
BBIUKCIIATh 3HAYEHUE BEJIWYMHBI W aAHAJIM3UPOBATH IOJYYCHHBIC
pe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coOnoaTh MpaBUjla TEXHUKM 0O€30MacHOCTHM Mpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC TPU3HAKK HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepHalibHasi TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOUCYHBIA UCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAaHEeTapHas MOJENIb aToMa, HYKJIOHHas
MOJIEJIb aTOMHOTO SI/1pa;

XapaKTepU30BaTh TMPUHIUIIBI JCUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa WX omucaHusd (B TOM YHCIIE:
CHUAOMETpP, JATUMKHU IOJOXKEHUS, PACCTOSHUS M YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, MEpPUCKOI, (oToanmnapar, ONTUYECKHE CBETOBOBI,
CHEKTPOCKOMN, A03UMETp, Kamepa Buibcona), MCHONb3yd 3HAHUA O
CBOMCTBax (DM3MYECKUX SBICHUH U HeoOxoaumble (usnyeckue

3aKOHOMEPHOCTH;
UCIIOIb30BaTh CXEMbl M  CXEMAaTHUYHBbICE PHUCYHKH  HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTETBHBIX npudopoB u

TEXHOJIOTHYECKHUX IPOIECCOB TPU PEHICHUH YYeOHO-TPAKTUISCKUX
3aJ1a4, ONTHYCCKUE CXEMBI JUJIS MMOCTPOCHHS W300paKCHHH B IJIOCKOM
3epKayie ¥ coOMparoIen JMH3e;



NPUBOJUTh TPUMEPHl  (HAaXOAWTh HWH(MOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO MCTOJIB30BaHUS (PU3NUECKUX 3HAHWU B IMOBCEIHEBHOU
KU3HU JJ11 oOecriedeHrs 0€30MMacHOCTH MpU oOpallieHuH ¢ IpuoopaMu
U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHHUSI 3I0POBbsSI U COOJIOCHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH Cpee;
OCYIIECTBJIATh TMOUCK WHpOpMauu (HU3UIECKOTO COJCPKAHUS B
WNurtepHere, caMoCTOSTENbHO (GOPMYIHpPYST TMOUCKOBBIM  3ampoc,
HaXOJWThb  NIYTH  ONPEIENCHUS  JTOCTOBEPHOCTH  IOJYYECHHOU
uH(pOpMAIIMM HAa OCHOBE HMMEIONIUXCS 3HAHUN W JIOMOJIHUTEIBHBIX
HMCTOYHUKOB;

WCIONB30BaTh TPU  BBINOJHEHUM YYE€OHBIX 3aJlaHUl  HAy4dHO-
NOMYJISIPHYIO JTUTEPATypy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
Marepuaibl, pecypcel cetu MHTepHeT, BiageTh NpUEMAMHU
KOHCIIEKTHUPOBAHUSI TEKCTa, MpeoOpa3zoBanuss WHGOpPMAIMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC TMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE
uH(pOpPMAIIUU U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpP>KaHUSA,
myOJIUYHO MPEACTABIATh pe3yabTaThl MPOEKTHOU W
HCCIIEIOBATENIbCKOM JAESTEIbHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aemoro paszeia (U3UKUd U
CONIPOBOKJIaTh BBICTYIUICHHE TPE3CHTAIMel ¢ y4ETOM OCOOCHHOCTEH
ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrtpoabubie IIpakTuueckue
n/n MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bu6mmoreka [IOK
11 o - 2
FISHIEE * HAYIa O TpHpoAe https://m.eds00.ru/7416194
bu6mmoreka [IOK
1.2 o 2 1
FSHACCKHC BETIAMHBL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
13 E i 2 1
CTECTBEHHOHAYYHBI METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmoreka [JOK
2.1 1
CTpocHHe BellecTsa https://m.edsoo.ru/7f416194
99 JIBr>keHre U B3aUMOJICCTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHHIE COCTOARMA BetectBa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue Te
3.1 MexaHn4ecKoe ABMKSHHE 3 bu6nmoreka [JOK



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

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

3.2 WNuepuus, Mmacca, INIOTHOCTH 4 bubmorexa LOK
' PHHA, ’ https://m.edso0.ru/7f416194
bubmuoreka [JOK
3.3 Crna. Braet cu 14 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya napieHus: TBEPIbIMU 3 bubnuorexa [JOK
' TEJIaMHU, )KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBieHne KAKoCTH > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.3 Atmocdeproe asrenne 6 https://m.edso0.ru/7f416194
44 JelicTBHE KUJKOCTH U Ta3a Ha 7 bubnuotexa [JOK
' MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6mmorexa [IOK
A P
> a00Ta H MOIIHOCTS 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2 IT
> POCTHE MEXBHHIMH > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
5.3 M 4
CRAMIHCCRaN JHeprit https://m.edso0.ru/7f416194
Hroro mo 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 YACOB I10
I[TPOTPAMME

68

12



8 KVIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie IIpakTHueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
11 7
CTpockHe 1 CBOHCTRA BelCCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tennossie npoueccet 21 . > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuotexa [JOK
' W UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 i i 2 2 7
OCTOSHIRIH SICKTPHHECKHI TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 ° https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DIIEKTPOMATHHTHAS HHAYKUIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME



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

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHnoBaume pa3aesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAUMOCHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznea 2. MexaHn4yeckue K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHHHCCKHE KOTCDaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHITACCKHC BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 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

Pa3nea 4. CBeToBbI€e ABJICHUSA

4.1 3aKOHBI pacpoCTPAHEHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3BI 1 oNTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmorexa [IOK
51 Hcnyckanne v morionieHrue CBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
52 (TpOCHHE ATOMHOTO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHble peakuuu / 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenuns npupoibl. Duzndeckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
SJIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

PuznyecKue BEINYMHbI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TEeMIEPaTyphl IPU TOMOIIN
KUJKOCTHOTO TEPMOMETpaA U
JaT4yrKa TeMneparypol”

Kak ¢usuka u apyrue
€CTECTBEHHBIC HAYKU U3y4YarOT
npupoay. EcTecTBeHHOHay4HBIN
MeToJ no3Hanusg. Onucanne
(GUBUYECKUX SIBJICHUHN C TTOMOIIBIO
MozAeeH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JAJBHOCTH ITOJIETA



https://m.edsoo.ru/ff09f72a

HIapHKa, MTyIIEHHOTO
TOPU30HTAJIBHO, TEM 6OHBH_IC, 4eM
0oJb11Ie BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,

7 OKAa3BIBAIOIINE TUCKPETHOE bubmmorexa [IOK
A He JmeKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBr>KeHHE YacTHI] BEIIECTBA bubmmorexa [TOK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOJIFOJEHUIO TEILIIOBOrO
pacuIupeHus Ta3oB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3anmMocBs3b MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX M UX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa LHOK
p P P https://m.edsoo.ru/ff0a05c6
NBIDKEHUE
bu6mmorexa [IOK
13 CkopocTtb. EnUHHAIBI CKOPpOCTH
p a 1t p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH IBUKEHUS bubmmorexa [TOK
T P https://m.edsoo.ru/ff0a0ae4
15 Wnepuust. 3aK0H UHEPIHUH. bubnnorexka [JOK

BzaumopeicTue Ten Kak npuIrMHa

https://m.edsoo.ru/ff0a0c10



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

16

17

HN3MCHCHUA CKOPOCTU ABUKCHUA
TCI

IImoTHOCTE BemecTBa. Pacuer
Macchl 1 00beMa Tejia 1o ero
IUIOTHOCTH

JlaGopaTtopHnas pabota

((OHpGI[CJ'ICHI/IC IIJIOTHOCTH
TBépI[OI‘O TCIa»

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

18

Pemenue 3agay mo reme
"ITnorHOCTH BemecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

20

21

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

JlaboparopHas pabota «3yuenue

3aBHCUMOCTH PaCTKEHUS
(tedopmaniun) Npy>KUHBI OT
IIPUIIOKEHHOMN CUIIBD»

SIBaenne TaroreHus. Cuia TSKECTH

22

CBs13b MEX1y CUJION TSXKECTH U
Maccoli tena. Bec tema. Pemenue
3aga4 no reMme "Cuna tsoxecta”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

23

24

Cuna TspKeCTH Ha JIpyrux
maHeTtax. Gusnyeckue
XapaKTEPUCTHKH IJIAHET

N3mepenne cuit. JluHamomeTp

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

25

Bec Tena. HeBecoMmocTh

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

26

CrnosxeHue AByX Cuil,
HaIIPaBJICHHBIX 10 OJHON MPSIMOH.
PaBHopelicTBYIOIIAS CHIT

bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomas cui"

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupojae u
TEXHHUKE

JlaboparopHas pabota «3yuenue
3aBHCUMOCTH CHJIbI TPEHHSI
CKOJIBXKCHUS OT CHJIBI JIaBJICHUSI U
XapakTepa COMPUKACAIOIIMXCS
MTOBEPXHOCTEN»

Pemenue 3agau Ha onpenenenue
PABHOJIEUCTBYIOILEH CUIIBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amau mo remaM: «Bec
tenay, «['paduueckoe
n300paxkeHue cny, «CHiiby,
«PaBHOIEUCTBYIOIIAs CUID)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

32

KonTposabHas pabora o Temam:
«MexaHHUeCcKoe JBIKECHUEY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300paxeHue cui»,
«Cuabn»

33

Jasnenue. CriocoObl yMEHbILIEHUS

bu6mmorekxa [IOK



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

" YBCIIMYCHHUA OAaBJICHUA

JlaBiaeHnue raza. 3aBUCHUMOCTb

https://m.edsoo.ru/ff0a20a6

bu6mmoreka [IOK

34 0Bé
AlABIICHHA Tasa OT OLBCMa, https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBiaeHusa TBEPALIMU
35 TeJII:),MI/I KUIKOCTSIMU U §a3aMI/I buGnnorexa LIOK
> HKHA ' https://m.edsoo.ru/ff0a25b0
3akoH IMackansa
JlaBieHue B )KUIKOCTH U Tase,
36 BBI3BAHHOE JECHCTBUEM CHIIBI bubnmorexa LHOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemrenue 3agad mo reme
37 «/laBiieHME B )KUJIKOCTHU U Ta3e bubmmorexa [JOK
A ) https://m.edsoo.ru/ff0a2826
3akou ITackamsay
bubmuorexa [JOK
38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970
39 T'napaBinueckuii mpecc bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuaeBon
JKUJIKOCTHBINA HAacoC
Atmocdepa 3emnn. [puunnel
CYILIECTBOBAHUS BO3 HOU
41 0}6/I(J)lnoq1<1/1 3emnn 3:][3ylfiHMOCTB Bubmiorexa ITOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(hEepHOTO JTaBJICHUS OT
BBICOTBI HAJl YPOBHEM MOPS
42 Bec Boznmyxa. AtmocdepHoe bubnmoreka [JOK

aBJIEHUE

https://m.edsoo.ru/ff0a2b5a



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

N3mepenue atMmochepHOTro

bu6mmoreka [IOK

43
nasienust. Oneit Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI HaJl ypOBHEM bubmmorexa [TOK
A abls https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. ArmochepHoe bubnmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pewenne 3anad mo reme
"ATtmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO bubmmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota
48 «OmnpeneneHne BhITAIKUBAIOIICH bubnnoreka [JOK
CHUJIbI, ICMCTBYIOIIEH Ha TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHJIKOCTh)
JlaGopatopHasi paboTa 1o Teme
«MccnenoBanne 3aBUCHMOCTH Beca
49 Tena B Bofe OT 00bEMa bubmmorexa [JOK
a N https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B )KHUJIKOCTh YaCTH
Tema»
bu6nmoreka [JOK
50 II
Hlapatie et https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
51 "KoHCcTpynpoBaHue apeomeTpa Win

KOHCTPYHUPOBAHUE JIOJKHU U
OIpenieNieHne €€



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

52

53

54

55

56

rpy3onoabéMHOCTH"

Pemenue 3aga4 mo TeMaM:
«IlmaBanue cynos.
BosnyxonnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»

Mexanuyeckas pabota

MormHocTts. EaquHuIibl MOIIIHOCTH

Vpok-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
MoAbEME I10 JIeCTHHIIE"

[Ipocthie MexaHu3MBbl. Phivar.
PaBHOBecue cui Ha ppryare

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

57

KonTponbHas pabora no teme
«/laBneHue TBEpABIX TEI,
AKHUJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas
pabota

58

PesepsHslit ypok. Pabora ¢
TEKCTaMU II0 TEME ((ILaBJ'IeHI/Ie
TBEPJBIX TN, KHUJIKOCTEN U ra3oB» /
Bcepoccuiickas npoBepoyHas
pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe

59

Prruaru B TexHUKE, OBITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBuit

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

60

PAaBHOBCCHUS pblYara»

Pentenue 3amau mo teMe «Y CIIOBUSA
paBHOBECHUS pblUara

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

61

Koaddunuent nonesnoro
JCUCTBUS MEXaHU3Ma.

JlaGopaTtopHas pabota «3mepeHue

KIIJI HakJIIOHHOH IJIOCKOCTH

0.5

62

63

64

Pemrenne 3agau mo reme "Pabora,
MortHocTh, KIT/"

MexaHnuueckasi 3Heprusl.
Kunernueckas u noreHIuanbHas
SHEprus

3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

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

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

65

66

YPOK-IKCIIEpUMEHT 110 TEME
"JKcrnepuMeHTaIbHOE
ONPEEIICHUE U3MEHEHUS
KHUHETUYECKOMN M TMTOTeHIMAILHOM
SHEPI'UH MPYU CKATBIBAHUM TEJA IO
HAKJIOHHO# IIJIOCKOCTH"

KonTponbHas padbora no teme
«PaboTta 1 MOLITHOCTB. DHEPTUs»

67

68

PesepsHslit ypok. Pabota ¢
TEKCTaMH I10 TeMe "MexaHndeckoe
nBIKeHne"

PesepHblit ypok. Pabora ¢

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



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

Texcramu 1o teme "Pabora.
MoiuHoCTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KVIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKON 1 bubnnorexa [HOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Mopaenu TBEPAOTO, KUAKOTO U
3 ra3000pa3HOro COCTOSHUIMA 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BElIeCTBa
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOT0
4 COCTOSIHMI BEIIeCTBa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopgHbie 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWJUTBSIPHOCTb. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciiupenue u cxxarue 1 bubmmorexa [OK
p P https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBsi3b TEMITEpATypHI 1



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

CO CKOPOCTBHIO TCIIJIOBOTO
JABHKCHUS 4aCTHUI]

9 Buyrtpennsis sueprusi. CriocoObt bubnunoreka [HOK
W3MEHEHUS BHYTPEHHEN SHEPrUun https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 Bunpl Teronepenaun

A peA https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"[IpakTHUecKOe UCTIOIB30BAHUE
11 TEIJIOBBIX CBOKCTB BEIIIECTB U bubmorexa HOK
B https://m.edsoo.ru/ff0a65c0
MaTepUasoB B LEJIX
sHeprocOepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuotexa [JOK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OanaHca.

13 TemooOMeH u TeIOBOE bubmorexa LHOK

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

14 "UccmenoBaHue SBICHHS bu6nmoreka [JOK
TEII000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacyer konmdecTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIICISIEMOTO UM TIPH
OXJIKICHUHU
Jlaboparopnas pabota
" patoprip " bubnmoreka [JOK

16 Onpenenenue ynenbHON

TEIUIOEMKOCTH BerecTBa'

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

DHeprus ToIMBa. Y aenbHas

bu6mmoreka [IOK

17
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[TnaBieHre U OTBEpACBAHKE

18 KPUCTAJUIMYECKUX TeJI. Y AelIbHast bubmmorexa [IOK

p oA https://m.edsoo.ru/ff0a71d2
TEIIOTA ILIABICHUS
JlabopaTopHas pabora
19 "On znenI;HHe pI[@J'IBHOf/i TEIUIOTHI buGnnorexa LIOK
P y" https://m.edsoo.ru/ff0a72fe
[UTABJICHUSA JIbIa

20 [TapooOpa3zoBanue U KOHACHCAIHS. bubnnorexa [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y gensnas Temiora
mapoo0Opa3oBaHus U KOHIEHCAINH.

21 3a§HCH§OCTB TEMIIEPATYPEI bubmmorexa [IOK

patyp https://m.edsoo.ru/ff0a786¢
KHIICHHUS OT aTMOC(EPHOTO
aBIIEHUS
BrnaxnocTs Bo3ayXa.

29 JlaboparopHnast pabota bubnmnoreka [JOK
"OnpeneneHne OTHOCUTETHHOM https://m.edsoo.ru/ff0a7628
BJIQKHOCTH BO3/yxa"

93 Pemenue 3aa4 Ha onpeseneHue
BIIQYKHOCTH BO3JTyXa
[TpuHIHIBI paGOTHI TETIIOBBIX

24 nsurateneif. [TapoBas TypOuHa.

JIBurarensb BHYTPEHHETO CTOPaHHUs
KIIJI TenmoBoro ABHTaTEs.
bu6mmorexa [IOK
25 TermnoBble ABUTATENN U 3aIIUTa

OKpY>Karollel cpebl

https://m.edsoo.ru/ff0a7c7c



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
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U ITPEBPALLICHUS
OHCPI'MH B TCIJIOBBIX ITPOLIECCaX

[ToaroToBka Kk KOHTPOJILHOM
pabore 1o Teme "TermoBbie
siBiieHUs. MI3MeHeHue arperatubix
COCTOSHUHM BemecTna"

KontposnbHas paboTa mo teme
"TernoBble sBIcHUA. VI3MeHeHNe
arperatHbIX COCTOSIHUM BemecTna'
Dnektpuzanus Ten. [[Ba pona
AIICKTPUICCKUX 3aPSI0B

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

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

30

Ypoxk-uccienoBanue
"OnexTpu3anus TeJl UHAYKUHUEH U
IIPU COIPUKOCHOBEHUU"

31

32

33

BiaumopeiicTBue 3apssKeHHBIX Tell.
3akon Kymnona

DNEKTpUUYECKOE MOJIE.
HanpspkeHHOCTD 2JIEKTPUUYECKOTO
nosist. [IpuHnun cynepnosunuu
ANEKTPUYECKUX MTOJIEH

HocuTenu snektpuyueckux 3apsjios.

OnemeHTapHbli 3apsa. CTpoeHHe
aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

34

[TpOBOTHUKY W TUBIEKTPUKH.
3aKOH COXpaHEHUS
HIIEKTPUYECKOTO 3apsaaa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemenue 3a1a4 Ha npuMEHEHUE

bu6mmoreka [IOK

35
CBOMCTB JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €ro

36 cymiecTBoBaHus. McTouHUKHM bubmorexa LHOK

v ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlelicTBUS SJIEKTPUIECKOr0 TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIEKTPUICCKOTO TOJIS Ha 1
MPOBOJHUKHU U JUAJIEKTPUKHU"

39 ONEeKTPUUYECKU TOK B METAJUIAX, bubnnorexka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKkas 1enb U e€
COCTaBHBIC YaCTH
Cuna Toka. JJaboparopHas paboTta

41 "U3mepeHue u peryiupoBaHue 0.5 bubmmorexa [JOK

P | PErYIIP ' https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNEKTPUUECKOE HATIPSKEHHE.

42 Bonbr™merp. JlaGopaTopnas pabora 05 bubnnoreka [JOK
"N3MepeHue u peryJIupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHns"

ConpoTHuBiIeHHE TPOBOAHHKA.
43 v eJII)LHoe con OTII/:I)BJleIfI/Ie bubmmorexa [OK
A p https://m.edsoo.ru/ff0aa738
BellecTBa
44 JlabopaTopHas pabota 1 bubmuotexa [JOK

"3aBUCUMOCTD AJIEKTPUUYECKOTO

https://m.edsoo.ru/ff0aa738



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
https://m.edsoo.ru/ff0aa738

COIMPOTUBJICHHUA ITPOBOJHUKA OT
€ro JJIMHBI, IUIOIAAu IMONCPEIYHOro
ceueHus u marepuana”

3aBHCHUMOCTh CHIIBI TOKA OT

45 HanpspkeHus. 3akon Oma ayis bubmmorexa [IOK
https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTopHas paboTta
"HccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa, UAYILEro Yepe3 pe3nucTop, OT bubmorexa HOK
https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”
[TocnenoBarenbHOE U
47 napajuieIbHOe COSTMHEHUS
MIPOBOJHUKOB
JlaGopatopnas pabora "IIpoBepka
48 IIpaBUJIa CJIIOKEHUS HAIIPSIKEHUN bubnnorexka [JOK
IIPYU MOCIEA0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas pabdota "IIpoBepka
49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU bubnnoreka [JOK
MapaJIETbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3agau Ha npuMEHEeHNE
50 3akoHa OMa JIJIs pa3IngHOTO bubmmorexa LOK
https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
51 PaboTa u MonIHOCTH bu6mmoreka [JOK

AIEKTPUIECKOTO TOKA. 3aKOH

https://m.edsoo.ru/ff0ab124



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
https://m.edsoo.ru/ff0ab124

Jxoynsa-Jlenua

JlaGopaTopHas pabora

" bubmuorexa [JOK

52 M?)Ef;f:;f;ﬁ;i Zif::;ro Toxa" https.//m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKUE LTI U

53 MOTPEOUTENH PIEKTPUUECKOM bubnmoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe

54 [TocTostHHBIE MATHUTBHI, UX
B3aUMO/ICHCTBHUE

55 VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
TMOJIEH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarHuTHOE moJie

56 3eMJIu U ero 3Ha4YCHUE IS )KU3HHU bubmorexa [JOK
1A 3ene https://m.edsoo.ru/ff0acOba
IToaroroBka Kk KOHTPOJIBHOMN
pabote no Teme "DIeKTpUYECKHe BuGmrorexa LOK

> 3apsbl. 3APSCHIbIE Tea i HX https://m.edsoo.ru/ff0abd2c
B3aumoencTBus. [locTostHHbBIN
AIEKTPUUYECKUN TOK"
KonTponbhas padbota no teme
"DneKkTpuuecKue 3apspl.
3apsKeHHbIE Tela U UX

58 B3auMoeicTBus. [1ocTOsIHHBIIM bubmorexa HOK

AJIeKTpUYeCcKuil Tok" /
Bcepoccuiickas npoBepouHas
paborta

https://m.edsoo.ru/ff0abea8



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

59

PesepeHsiii ypok. Pabora ¢
TekcTamu 1o Teme "IlocTossHHbIN
AJIEKTPHYECKU TOK" /
Bcepoccuiickas npoBepoyHas
paborta

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

60

OmneIT OpcTena. MarauTHoe nose
ANEKTPUYECKOr0 Toka MaruutHoe
I10JIC KaTyHIIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

62

[IpumeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopuas pabora
"N3yuyenue neiicTBUS MarHUTHOTO
TIOJIs1 Ha MPOBOJAHHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue u u3y4eHue
paloThI eKkTpogBUraTesns"”

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

64

OmnbrTel @apases. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIUU.
[IpaBuio Jlenna

Onekrporeneparop. CriocoObl
MTOJTYYEHUS AIEKTPUIECKON
SHEPTUH. DIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUHn



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

65

IToaroroBka K KOHTPOJIBLHON
pabote 1o Teme "DIeKTpUYECKUE U
MarHuTHBIC sIBJICHUS"

66

67

68

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIC
siBJIeHUS"

PesepBHbIit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBrie
sBJICHUS"

PesepBHblit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHele
sBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

145



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

9 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
[
JI:;H Tema ypoka Beero Kourpoabnble IIpakTnyeckue ﬂ:;:eﬂnﬂ :)lgl?;[;zizlfenbﬂue
padoThI padoThI pecypenI

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbHas TOUYKa
Cucrema orcuera.

2 OTHOCUTENBHOCTh MEXaHUUYECKOTO 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0ad474

JIBUKCHHSI

3 PaBHOMEpHOE NpsAMOJIMHEITHOE 1 bubnnorexa [JOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOIUHEIHOE

4 nBuxkeHue. CpeaHsisi 1 MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabora

7 "OnpeneneHue yCKOpeHus Tesa npu 1 1 bubmmoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1



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

Tanunes

PaBHOMEpHOE IBUKEHUE 11O
okpyxnoctu. [lepnon u yactora

bu6nuoreka [IOK

o oOpamenus. JInHeiHas u yriioBas https://m.edsoo.ru/ff0ael76
CKOpOCTH
10 LleHTpOoCTpEeMHUTEILHOE YCKOPEHHE
11 IIepBe1it 3akoH HproTona. Bektop bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHozelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6mmoteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHUE bubnnorexa [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. akow I'yka ]r?tltdr?sj?/l//lr?:;(;(])_.[ r(aff{anecaZ
16 Pemenue 3ampau no reme «Cuia
YIOPYTOCTH
JIa
17| compmeonme scomoors Bamaorora LIOK
https://m.edsoo.ru/ff0aee28
MPYKUHBDY
bubnuotexa [JOK
18 Cuua Tpenns https://m.edsoé.I ru/ff0af738
19 Pemenne 3amay mo reme «Cuita but6mmorekxa [IOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 JlaboparopHast pabota bubmmoreka [JOK



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

"Onpenenenne kodddumrenta
TPEHUs CKOJIbKEHUs"

Pemrenue 3agad mo teMe "3aKOHBI

https://m.edsoo.ru/ff0af8be

bu6nmoreka [IOK
21 Herotona. Cuna octu. Cuna
" Pyt https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuna TsKeCTH M 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO buGnuorexa [IOK
' P https://m.edsoo.ru/ff0af044
MaJeHUs
VYpoxk-koupepenuus "JBrxenue
93 TE€J BOKPYT TPaBUTAIMOHHOTO
uentpa (ConHevyHast cucTtema).
lanaxktuku"
Pemenue 3anau no reme "Cuiia
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa [JOK
; P https://m.eds0o.ru/ff0af5fs
TATOTEHUS
o5 [lepBas kocMHuyecKasi CKOPOCTb. bubmuoreka [IOK
HeBecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOUYKH.
AGCOTIOTHO TBEPAOE TETO.
26 PaBHOBecue TBEpIOro TENA C bubnnorexa [JOK
. N p https://m.edsoo.ru/ff0afe36
3aKpEIIEHHONW OChIO BpAIIICHUSI.
MowmenT cuinsl. LeHnTp TspKecTn
PaBHOBECHE MaTepruaIbHON TOUKHU.
AOcomoTHO TBEPOE TEIO.
27 PaBHOBecue TBEpAOrO TENA C

3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuinsl. LeHTp TsKecTH



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

Permrenne 3agaud mo reme "MoOMEHT

bub6nmoreka [IOK

28
cuibl. Lentp Tsoxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 1o teme "MexaHndeckoe bubamorexa LOK

. | https://m.edso0.ru/ff0b0408
IBIKeHHe. B3aumonencTue Tel
KonTponbhas pabota no teme
30 "MezHquCK(E)e BU)KEHUE bomorexa LIOK
N g ., ' https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue ten
Nmnynsc Tenma. UMmysabsc Cuisl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubmmoreka [JOK
Yupyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICHCTBHE
Pemenue 3anau mo teme "3akoH bubnunoreka LIOK

32
COXpaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c

33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

bu6nmorexa LIOK
34 M 0
CXAMITHCCKA paboTa H MOTIHOCTD https://m.edsoo.ru/ffOb0a84

35 PaGota cunbl Ts:KECTH, CUITBI bubmmnoreka HOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota
«Omnpenenenue pabOThI CUIIBI

36 TPEHMS P PABHOMEPHOM
JBMKEHUH TeJla TI0 TOPU30HTAIBLHON
MTOBEPXHOCTH»

37 CBs13b SHEPTUH 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 s3HEprus

Kunernueckas sueprus. Teopema o

bubnunoreka LIOK

38
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHUKE
40 Jlaboparopuas padota «3yueHue bubnmnoreka HOK
3aKOHA COXPaHEHUs DHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aTyxaroiue Kojaeoanus.
42 BHZX EHHbIE KOJIeOaHUs bubmorexa [IOK
YA ' https://m.edso0.ru/ff0b20f0
Pe3onanc
43 MareMaTnyecKkuii U Npy>KUHHBIA
MasITHUKHU
VYpok-uccnenoBanue «3aBUCUMOCTh
44 IepuoJia KoJIeOaHMH OT JKECTKOCTU bubmorexa [JOK
pHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MacChl Tpy3a»
45 [IpeBparienue sHepruu Npu
MEXaHHUYECKHX KOJICOaHUIX
JlaboparopHnast pabota
46 «Omnpenenenyre 4acToThl U IIEpHoIa bubmorexa HOK
P . P https://m.edsoo.ru/ff0blaec
KOJIe0aHU TIPY>)KHHHOTO MasITHHKA
JlaGopatopnas pabora «IIpoBepka
47 HE3aBHCHMOCTH TIEpHO/Ia bu6nunorexa LIOK

KoJieOaHU# TPy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl Ipy3a»

https://m.edsoo.ru/ffOb197a



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

48

Mexaunueckue BoJIHBL. CBOWCTBA
MexaHu4yeckux BosH. [IpogonbHbie
Y TIOTIEPEUHbIE BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

50

Ypok-koH(bepeHIus
"MexaHUYeCKHUE BOJIHBI B TBEPIOM
tene. CelicMuuecKkue BOJIHbBI"

3Byk. PactipocTpanenue u
OTpa)keHHE 3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

53

54

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI PE30HAHC
Ypok-koHpepeHus "YnbTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "3aKOHBI COXPaHEHHUS.
Mexanunueckue kojaeOaHus U
BOJIHBI"

bubmuoreka [{OK
https://m.edsoo.ru/ffOb23ca

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbhas pabota no teme
"3aKOHBI COXPaHEHHUSI.
Mexanunueckue kojaeOaHus U
BOJIHBI"

56

57

DJIEKTPOMAarHuTHOE TOJIE.
BHGKTPOMaFHI/ITHBIe BOJIHBI

CBoiicTBa QJICKTPOMATIrHUTHBIX BOJIH

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2abe



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

Ypok-koudepenmus "llkana
QJICKTPOMArHMTHBIX BOJIH.

bubnunorexa LIOK

58 Hcnons3oBanue
https://m.edsoo.ru/ff0b2fe6
AJICKTPOMArHUTHBIX BOJIH JJISI
COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yuenue
P . i bu6nuoreka [IOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOMITFHOTO TeseoHa
Pemenue 3a1au Ha onpeeacHue
60 YaCTOTHI U JIJTUHBI
3JIEKTPOMATHUTHOMN BOJIHBI
DneKTpoMarHuTHas IPUPO/Ia CBETA.
61 Cko OI()ZTB cBeTa BOJIII{)OEHe bubmorexa HOK
P ’ https://m.edsoo.ru/ffOb31d0
CBOICTBA CBETa
Hcrounnku ceera. [IpsaMonuneitHoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmorexa LOK
pactpocTp ' https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aK0H OTpa)kKeHUs CBETa. 3epKaja.
63 Pemenwie 3a1a4 Ha TpUMECHEHHE bubmorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmuoreka [IOK
MPETOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBera. Mcnonbs3oBaHue MOJIHOTO bubmuoreka [{OK
BHYTPEHHETO OTPaXEHHUS B https://m.edsoo.ru/ffOb3c5c
ONTHYECKUX CBETOBOIAX
66 JlaGopatopHnas pabora



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

"HccnenoBanue 3aBUCMMOCTH yIuia
IIPEJIOMIIEHUS CBETOBOIO JIyda OT
yrja naJieHusl Ha rpaHuie "Bo3ayX-

nn

CTCKJIO

VYpoxk-koHpepeHuus
"M CcrIonp30BaHue IOIHOTO

67 BHYTPEHHETO OTPAXKECHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBA3B"
bubnunoreka LIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3F2c
69 [Toctpoenue n3odpaxeHuii B bubnuoreka [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGoparopHnas pabora
70 "Onpenenenue GpoKycHOTo bubmuoteka [IOK
pacCTOSAHUS U ONITUYECKON CUJIIBI https://m.edsoo.ru/ff0b4206
coOuparomiet JTUH3bI"
71 Ypok-koHpepenus "OnTudeckue bubnnorexa [JOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'na3 xak onruyeckas cucrema. bubmmoreka IIOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs
3penus. Kak coxpanuts 3peHue”
Pasnoxxenue 6emoro ceera B CIIEKT.
74 OnbiTel HetoToHa. CriokeHne bubmuoreka [{OK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBE€Ta

https://m.edsoo.ru/ffOc0f4c



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

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHUIO OEJIOro CBETa B CHEKTP

75 Y BOCHPHUATHUIO [[BETA MPEIMETOB buGnuorexa [IOK
https://m.edsoo.ru/ffOcOe2a
IIpH UX HAOJIIOJICHUM Yepes
1IBETOBBIC (UITBTPHI"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapuas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma
bopa
Hcnyckanue u orioneHue cBera
79 aromoM. KBaHTbl. JInuHeiuareie bubmmorexa [JOK
https://m.edsoo.ru/ff0c144c
CHEKTPhI
80 Ypok-nipaktukyMm "Habnrogenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aTOMHOTO sifipa. bubnnorexa [JOK
Hyknonnas monens https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0clb4a
85 [lepuon nmonypacnana



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

86

VYpoxk-koHpepeHuus
"PannoakTuBHBIC U3TyYEHUS B
IIpUPOJE, MEAULIMHE, TEXHUKE"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

88

SnepHble peakuuu. 3aKOHbI
COXpaHEHUs 3apsI0BOTO U
MacCOBOT'0O YHCE

9Hepm>1 CBsI31 aTOMHBIX SAJEP.
CBs13b Macchl U OHCPIUuun

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amau o reme "SnepHeie
peaxkuun"

90

91

92

93

94

Peakuuu cunTe3a u 1eneHus suep.
Wcrounuku sHepruu ConHua u
3BE3]

Ypok-koudepenuus "Anepunas
sHepreTuka. JlencTeus
PaZMOaKTUBHBIX U3ITyYEHUI Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPOMArHUTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanTosble sBiaeHus"

KonTponbHas pabota mo Teme
"DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBnic sBncHUS"

[ToBTOpenue, 0600IIEHNE.
JlaGopaTopHbie pabOThI 110 KypCy

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

bubnmorexa LIOK
https://m.edsoo.ru/ff0c223e

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

"Bzaumoneicraue tei"

[ToBTOpenue, o6o0menue. Pemenue

95 ACYCTHBIX M KaYECTBECHHBIX 3a7a4 bubmorexa LOK
P | fl https://m.eds00.ru/ff0c2572
1o TeMe "TerIoBbIe MPOIeCChl
[ToBTrOopenue, o6o0menue. Pemenne
9% pacUeTHBIX U KAYECTBEHHBIX 3314 bubmmoreka [JOK
mo teme "KIIJ] TemaoBeIx https://m.edsoo.ru/ff0c2a22
nsuraresiaeit"
[ToBTrOopenue, o6o0menue. Penenne
97 ACYETHBIX U KAYECTBCHHBIX 3314 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekrpoycranoBoOK"
[ToBTOpenue, obo0IEHNE.
98 JlaboparopHbie pabOTHI IO KypC bubmorexa HOK
" PATOPHbIC P " pey https://m.edso0.ru/ff0c2¢c52
CBeToBbIC SBICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
IToBTropenue, o6o0menue. Pabora ¢
100 TekcTamu 1o Teme "Kosebanus u bubmorexa HOK
\ https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 06o6menue. Padora ¢
101 TekcTamu 1o TeMe "CBeToBbIe bubmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekctamu 1o Teme "KBaHToBast u

snepHast pusuka"



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OEPA30OBAHUS

7 KIIACC

Kon

NPOBEPAEMOT0
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOIH MPOrPaMMbl OCHOBHOT'O 00111€r0
oOpa3zoBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iniuaTth SBJICHUA IO OIMMCAHHIO MX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SBJICHUC

pacrio3HaBaTh NPOSIBIEHHE H3YyYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM 4Hcle (U3UUECKUE SBJICHUS B
IpUpPOAE, IPU OTOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4ueOHYy10, BBIICIATh CYLIECTBEHHbIE CBOWCTBA (TPU3HAKK)

(bu3MUYECKUX SIBICHUN

1.4

OIMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel W (U3UYECKUE SIBJICHMUS,
UCHOJNIBb3Ysl (DU3MYECKHE BEJIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEJIMYUH, HX
0003HaYeHHUsI M E€AUHMULBI (PU3MYECKUX BEIUYMH, HaXOJIUTh
(dbopMysIbl, CBA3BIBAIOLIME JaHHYIO (PU3HUECKYI0 BEIMYUHY C
OPYTMMHU  BEJIMYMHAMH,  CTPOUTHh  TpaQUKH  H3YYEHHBIX

3aBHCHUMOCTE (I)I/I3I/I‘-ICCKI/IX BCIIMYHH

1.5

1.6

XapaKTCPU30BaATh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA H
IpOoHECChl, HMCIIOJIB3YysA HW3YYCHHBIC 3aKOHbLI, IpHW I3TOM [JaBaTb
CJIOBCCHYHO (I)OpMy'J'II/IpOBKy 3aKOHa n 3allMChIBATh €ro

MaTEMaTUYCCKOC BBIPAKCHHUC

OO0BACHATH GU3NYECKUE SBICHMUSI, IPOLIECCH] U CBOICTBA TEJ, B TOM
YUCJIE€ U B KOHTEKCTE CHUTyalUld IPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh IPUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH

oObsicHeHHe W3 | — 2 jormueckux miaroB ¢ omopoud Ha 1 — 2




1.7

1.8

HN3YUCHHBIX CBOMCTBa (1)I/I3I/I‘IGCKI/IX ﬂBHeHHfI, (bl/I3I/II'ICCKI/IX 3aK0OHa

HJIM 3aKOHOMCPHOCTHU

pemaTth pacu€THblie 3a1aun B 1 — 2 1elcTBUS, UCIOJIb3Yys 3aKOHBI U
(dbopMyIibl, cBsi3bIBatOLIME (U3MYECKUE BEIUMYMHBI: HAa OCHOBE
aHalnM3a yCJIIOBMsS  3aJa4yM  3allMChIBaTh  KPAaTKOE  YCJIOBHE,
MOJCTaBIATh (U3MYECKHE BETUYHMHBI B (HOPMYJIBI U MPOBOAUTH
pacuéTel, HAXOAWUTH CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIE IS
peuieHuss 3a4ad, OLEHUBATh PEATUCTUYHOCTh IOJYYEHHOU

(hU3HYECKON BETUIMHBI

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUThH MPH MOMOIIH
(GU3NYECKUX METOJ0B, B ONHCAHWU HCCIIEOBAHUS BBIICIATH
MpoBepsieMOe  MpeAnojiokeHue  (TUIOTe3y), pa3audarh H
MHTEPIPETUPOBATH MOJYYEHHBIN pe3yabTaT, HAXOAUTh OLIMOKHU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

MIPOBOAUTH OMBITHI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUN WIH
(bu3MYecKux  CBOMCTB Teln: (OPMYIUPOBATH IMPOBEPSiEMbIE
MPENINONIOKEeHHs, COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO
0o00OpyIOBaHMUs, 3aMKMCHIBATH XOJ OMNbITa W (OPMYITHPOBATH

BBIBOBI

1.10

BBITIOJIHATH NIPSIMBbIE U3MEPEHHUS C UCIIOJIB30BAHUEM AHAJIOTOBBIX U
1M(poBBIX MPHUOOPOB, 3aITUCHIBATH MMOKA3aHUsI IPUOOPOB C YUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHU I

1.11

MPOBOJIUTH HCCIEOBaHME 3aBUCHUMOCTH OAHOM (u3ndecKkoi
BEJIMYMUHBI OT JPYroil ¢ HCMONb30BAaHUEM MPSIMBIX H3MEPEHHH,
y4acTBOBAaTh B IUIAHUPOBAHUU YU€OHOTO MCCIIEJOBAaHUs, COOMPATH
YCTAaHOBKY U BBINOJIHATH H3MEpPEHUs, Cleays MNpPeIoKECHHOMY
IaHy, (UKCUPOBaTh peE3yibTaThl MOJYYEHHOM 3aBHUCUMOCTH
(bu3MYeCKUX BEIMYUH B BHUJIE MTPEATIOKEHHBIX TaOIUI] U TpaduKOB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

MIPOBOAUTHh KOCBEHHbIE M3MEpPEHUsl (PU3NUECKUX BEITUYMH, CIEAYs
MPENJIOKEHHON MHCTPYKLMHU: IIPU  BBINOJIHEHUM HW3MEPEHUN
coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUECHUE

HCKOMOM BEITNYHUHEI




1.13

1.14

1.15

1.16

1.17

1.18

1.19

CO6J'II-OI[&TB [mpaBujla TCXHUKHU 0e30macHOCTH IIpu pa60Te C

n1abopaTopHbIM 000pyI0BaHUEM

yKa3bIBaTh MPHUHIMIBI JCUCTBUS TPUOOPOB M TEXHUYCCKUX
YCTPOMCTB, XapaKTEPH30BaTh IPHHIMIIBI JICHCTBHS H3YYCHHBIX
MpUOOPOB M TEXHUYECKHUX YCTPOHCTB C MOMOIIBIO UX ONHCAHUS,
WCIIOJIb3YSl 3HAHMS O CBOMCTBAX (DU3WYCCKUX SBJICHHHA H
HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTL TMPUMEPhl (HAXOAUTh HHGPOPMAIMIO O MPUMEPax)
MPAKTUYECKOTO  HWCIONIB30BaHUs  (U3NYCCKUX  3HAHHHA B
MMOBCCJIHEBHOM JKM3HM I oOOecredeHHss O€30MacHOCTH IIPH
oOpamieHud ¢ mpudoOpaMu HW TEXHUYCCKHUMH YCTPOMCTBAMH,
COXPAaHEHHS 3J0POBbS M COOJIIOJCHUS HOPM 3KOJIOIHYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(OpMaIK B ceTd MHTEepHET
B COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCS 3HAHUM U MYTEM CPaBHEHHUsI Pa3IMYHBIX UCTOYHHKOB
BBIIENIATh UHPOPMALIMIO, KOTOpasi SIBISETCS MPOTUBOPEUMBON HITU

MOXeET OBITh HEJOCTOBEPHOI

HCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAy4YHONONYJISIPHYIO ~ JIUTEpaTypy (usnueckoro copepkaHus,
CIpaBOYHbIE MaTepHalibl, pecypchl ceTu VIHTepHeT, BiaxeTh
npuéMaMM  KOHCHEKTHpPOBAaHUS  TEKCTa,  IpeoOpa3oBaHUsS

“H(pOpPMaIIUK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO

co3aaBaThb cOOCTBEHHbBIE KpaTKU€ TIIMCbMCHHBIE MW  YCTHBLIC
cooOlIeHNnss Ha OCHOBE 2 — 3 HCTOYHUKOB HWH(POpPMALUU
(bmnqecxoro COACpIKaHHA, B TOM YHCIC Hy6J'H/ILIHO AcJIaTh
KpaTKHe COOOIIEHHsI O pe3ysbTaTax MPOEKTOB MM Y4eOHBIX
WCCIIEIOBaHUM, MPU 3TOM TPaMOTHO HCHOJIb30BaTh HM3yYEHHBIN
NOHATUHHBIA  ammapar  Kypca  (U3MKH,  CONpPOBOXIATh

BBICTYIUICHHE NTPE3EHTAIUEN

IpU  BBIMOJHEHMHM  y4eOHBIX IPOEKTOB U  MCCIEJOBAHUM
pacrpenienaTh OO0A3aHHOCTM B TpYyNNE€ B COOTBETCTBUU C
IIOCTABJIEHHBIMU 33JjauaMH, CJIEIUTh 3a BBHIIOJHEHUEM IUIaHA

JIEUCTBUIH, aJeKBaTHO OIICHMBAThL COOCTBEHHBLIH BKIajg B




JACATCIIbHOCTD I'pylIibl, BBICTPAaUBATb KOMMYHHKAaTHBHOC

B3aUMOJICHCTBUE, YUYUTBHIBASI MHEHHUE OKPYKAFOIINX

8 KVIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT'0 00111€r0
oOpa3zoBaHus
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HCIIOJIBb30BAaTh IIOHATHUA

1.2

pasiindaTth ABJICHHA IO OMHUCAHUIO MX XAPAKTCPHBIX CBOMCTB ¥ Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

1.3

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKpY)XafoIlleM MHpEe, B TOM 4YHCIIe (HU3MYECKHE SBIICHUS B
MpUpOAE, MPU OTOM TMEPEBOJIUTH MPAKTUYECKYI0 3a7ady B
y4eOHYI0, BBICTATh CYIICCTBCHHBIE CBOWCTBA  (TMPU3HAKH)

(bu3MUeCKUX SIBICHUN

1.4

OIUCHIBaTh M3Y4YECHHBbIE CBOWCTBA Tel W (PU3UUECKUE SIBICHHUS,
UCHONIBb3Ys (DU3MYECKHE BEIWYHMHBI, NPU ONUCAHUM IPAaBUIBHO
TPaKTOBaTb (PU3MUECKUH CMBICI  HUCHOJNb3YyEMBIX  BEJIWYMH,
0003HaYeHHUsI M E€AUHMULBI (PU3MYECKUX BEIUYMH, HAaXOJIUTh
(GbopMysbl, CBA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYUHY C
OPYTMMHU  BEJIMYMHAMH,  CTPOUTH  TIpaQUKH  H3Y4YEHHBIX

3aBHCHUMOCTE (I)I/I3I/I‘-ICCKI/IX BCIIMYHH

1.5

1.6

XapaKTCPU30BaATh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U
IpOoLECChl, HCIIOJIB3YysA HW3YYCHHBIC 3aKOHbLI, IpPHW I3TOM [JaBaTb
CJIOBCCHYHO (I)OpMy'J'II/IpOBKy 3aKOHa n 3allMChIBATh €ro

MaTEMaTUUCCKOC BBIPAKCHHUC

OOBSICHATH (PH3MUECKUE TPOIIECCHI i CBOWCTBA TEIl, B TOM YHCIIE U
B KOHTEKCTE CHTyallud MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBIIIT NTPHYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE
n3 1 — 2 jormyeckux waroB ¢ nomouplo 1 — 2 HM3y4eHHBIX
CBOMCTBa (DU3MYCCKUX SIBICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMEPHOCTH




1.7

peuiars pacuéTHbIC 3a/1a4 B 2 — 3 IEHCTBUS, UCIOJIb3Ys 3aKOHBI U
(dbopMyIibl, CBSI3BIBAIONINE (U3MUYSCKHME BEIUYHUHBI: HAa OCHOBE
aHaJlM3a yCJOBHSI 3aJ]aul 3alUChIBATh KPaTKOE YCJIOBUE, BBISBISAThH
HEJIOCTaTOK JAHHBIX JJIsl pElIeHUs 3a7aud, BHIOMpATh 3aKOHBI U
(dbopMyIibl, HeOOXOIUMBIE Ui €€ pelIeHUs], TPOBOAUTH PAcuéThl U
CpPaBHHMBATh TMOJYYEHHOE 3HAa4YeHHE (U3MUECKON BEITUYHMHBI C

HU3BCCTHBIMHU JaHHBIMU

1.8

pacCiio3HaBaTb HpO6JICMBI, KOTOPBIC MOXHO PCHIMTL IIPpU IMOMOIIH
(1)I/I3I/I‘-IGCKI/IX MCTOOOB, MHCIIOJIB3YyA OINHWCAHHUC HCCICAO0BaAHMA,
BBIACIIATH IIPOBCPACMOC MMpCAITIOJI0KCHUC, OLICHUBAThb
IMPpaBHUJILHOCTL IIOpAAKa MNPOBCACHUA HUCCICAOBAHUA, [€JIAaTb

BBIBOBI

1.9

MPOBOJIUTH OMBITHl IO HAONIONEHUIO (PU3MUYECKUX SIBJICHUN WU
¢uznueckux CBOHCTB Ten:  (GOPMyIHUpPOBATH  MPOBEPSIEMbIE
MPENIOJIOKEHNS, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOIO

O60py,[[OBaHI/I$[, OIIMChIBATH XO/J OIIbITAa U (bOpMy.]'II/IpOBaTB BBIBOJbI

1.10

1.11

BBINOJIHATD NPSIMBIE U3MEPEHHS C HCIIOJIb30BAHUEM AHAIOTOBBIX
MpuOOPOB M JATUYUKOB (DU3UYECKUX BEIIMYWH, CPAaBHHUBATh
pe3ynbTaThl U3MEPEHHH ¢ Y4€TOM 3aJaHHON  aOCOTIOTHOM

MOTPENTHOCTH

MPOBOJIUTHh HCCIEAOBAaHUE 3aBHUCHUMOCTH OJHOW (pu3nueckon
BEJIMYMHBI OT JAPYIOM C MCIOJB30BAHUEM MPSIMBIX H3MEPECHUI:
MJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY M BBITIOJHSTH
U3MEpEeHus, Cleays NpPeUIOKEHHOMY TUIaHy, (UKCHPOBAThH
pe3yiabTaThl TMOJYYEHHOW 3aBUCHMOCTH B BHJAE TaOMUIl U

Fpa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

1.13

NPOBOJIUTh KOCBEHHBIE HM3MEPEHUS (UIUUYECKUX  BEIHUUH:
IUIAaHUPOBATh ~ MU3MEpPEHHus, CcoOHpaTh  AKCIEPUMEHTAIbHYIO
YCTaHOBKY, CIIEAysl IPEMIOKECHHOW WHCTPYKLHH, U BBIYUCIIATH

3HAa4YCHUEC BCIINYHNHBI

coOyoaTh TMpaBWiIa TEXHUKHM OE30MacHOCTH MpH paboTe ¢

nabopaTOpHBIM 000PYIOBAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3yYEHHBIX MPUOOPOB U




TEXHUYECKUX YCTPOMCTB C OMOPOH HA HUX OMUCAHMUS, HUCIOJIb3Ys
3HAHUS O CBOWCTBAX (PU3UYECKUX SBICHHA M HEOOXOIUMBIC

(bl/ISI/ILIeCKI/IC 3aKOHOMECPHOCTH

1.15

PpacCiio3HaBaTb IIPOCTHIC TCXHHUYCCKUC YCTpOﬁCTBa u
HU3MCPHUTCIIbHBIC HpI/I60pr o ¢XeMaM U CXECMAaTUYHBIM PUCYHKaM,
COCTaBJIAATh CXEMBI JJICKTPUUYCCKUX ueneﬁ C IIOCJIEAOBATCIIbHBIM U
nmapaiyiCJIbHbIM COCAWMHCHUCM JJICMCHTOB, pasjn4dass YCIOBHBLIC

0003HaYEHHS DIIEMEHTOB QJICKTPHUUCCKUX ueneﬁ

1.16

MPUBOANTH TPUMEPHI (HAXOAUTH HHPOPMALUIO O TpUMepax)
IPAKTUYECKOIO  MCHOJb30BaHMS  (U3UYECKUX  3HAHUM B
[IOBCEIHEBHOM JKM3HM i1 oOecnedyeHus O€30MacHOCTH IIpU
oOpamieHnn ¢ npubopaMH UM TEXHUYECKMMHU YCTpoicTBamy,
COXpaHEHHS 3J0POBbS U COOJIOACHUS HOPM HKOJIOTHYECKOTO

MOBE/ICHUS B OKPYXKAIOIIeH cperie

1.17

OCYILLECTBIIATh NOUCK HH(pOpMALMU (PU3MUECKOTO COAEpKaHUsS B
cetu IIHTEpHET, Ha OCHOBE HMEIOUIUMXCS 3HAaHUH M IYTEM
CpaBHEHUSA JIOTIOJIHUTEIbHBIX HUCTOYHUKOB BBICIIATD
nH(poOpMaINI0, KOTOpasl SBISETCS MPOTUBOPEUMBOM MU MOXKET

OBITh HEZJOCTOBEPHOM

1.18

UCIOJb30BaTh MPU BBHINOJIHEHUH YYEOHBIX 3aJaHUi Hay4yHO-
MOMYJISIPHYIO JTUTEPaTypy GU3MUECKOTO CO/IEpPKaHUs, CIPAaBOYHBIE
MaTepuaibl, pecypcbl ceTu VHTepHeT; BnaxeTs NpUEMaMHU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHOpMaLMU U3

OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.19

CO3/aBaThb COOCTBEHHBIE THCHMEHHBIE M KpaTKHE YCTHBIS
coolmieHus, 0600mas nHGOPMAIUI0 U3 HECKOJIBKHX MCTOYHHUKOB
(hU3MUECKOTO COAEpKaHUsI, B TOM YHCIIe MyOIHYHO MPEACTABISAThH
pe3yJIbTaThl MPOEKTHOW WIJIM HCCIEI0BATEIbCKON NIESITEIbHOCTH,
Mpyd 3TOM TPAaMOTHO UCIHOJIb30BaTh W3YYEHHBIM TMOHATUMHBIN
anmapaT  Kypca  (U3UKH,  CONPOBOXIATh  BBICTYIUICHHE

IIpe3eHTalHen

1.20

MpU  BBINOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HUCCIIEOBAHMM
(U3NYECKUX TPOILIECCOB PACTPEACATh O0S3aHHOCTH B TPYIIE B

COOTBCTCTBHM C IIOCTAaBJICHHBIMHM  3aJadyaMu, CJICIUTh 3a




BBIITOJIHECHUEM I1JIaHA ﬂCﬁCTBHﬁ H KOPPEKTUPOBATH €ro, aACKBAaTHO
OLICHUBAThb COOCTBEHHBIM BKJIal B JACATCIBHOCTb T'PYIIIIHL,
BBICTpanBaTb KOMMYHUKATHBHOC BBaHMOHeﬁCTBHC, IIPOABJIIAA

TOTOBHOCTb pa3periath KOH(PIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI'0 00111€r0
oOpa3zoBaHus
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HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasiiniaTth ABJICHHA IO OMHUCAHUIO MX XAPAKTCPHBIX CBOMCTB ¥ Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

1.3

pacrio3HaBaTh NPOSIBIEHHE H3YyYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY)XAlOIlleM MHpE, B TOM 4Hcle (U3UUECKUE SIBICHUS B
IpUpPOAE, IpPH OTOM IEPEBOJUTH IPAKTUYECKYIO 3a7ady B
yueOHYyI0, BBIACIATh CYLIECTBEHHbIE CBOWCTBA (TPU3HAKK)

(bu3MUeCKUX SIBICHUN

1.4

OIMCHIBaTh M3Y4YECHHBbIE CBOWCTBA Tel W (PU3UUECKUE SIBJICHMUS,
UCHONIb3Ys (DU3MYECKHE BEIWYMHBI, IPU ONUCAHHM TPABUIBHO
TPAaKTOBaTb (PU3MUECKUH CMBICI  HUCHOJNb3YyEMBIX  BEJIWYMH,
0003HaYeHHUsI W EAUHMULBI (PU3MYECKUX BEIUYMH, HAaXOJIUTh
(dopMysbl, CBA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYUHY C
OPYTMMHU  BEJIMYMHAMH,  CTPOUTHh  TpaQUKd  H3YYEHHBIX

3aBHCHUMOCTE (I)I/I3I/I‘-ICCKI/IX BCIIMYHH

1.5

1.6

XapaKTCPU30BaATh CBOMCTBaA TECII, (I)I/I3I/IIICCKI/IG SABJICHHUA H
IpOoHECChl, HCIIOJIB3YysA HU3YYCHHBIC 3aKOHbLI, IpW I3TOM [JdaBaTb
CJIOBCCHYHO (I)OpMy'J'II/IpOBKy 3aKOHa n 3allMChIBATh €ro

MaTEMaTUUCCKOC BBIPAKCHHUE

OOBACHATH (PU3UUECKHE TPOLECCHl U CBOMCTBA Tell, B TOM YHCIIE U
B KOHTEKCTE CUTyallui NPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh NIPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE

u3 2 — 3 JOrMYeCKHX IIAroB C IMOMOIIbI0 2 — 3 M3y4YEHHBIX




1.7

1.8

cBOMcTBa (U3MYECKUX SBICHUM, (U3NYECKUX 3aKOHA WIIU

3aKOHOMEPHOCTH

penate pacdETHbIC 33/a4M (ONUpAIOIIMEcs Ha CUCTeMY U3 2 — 3
YpaBHEHHI), HCIOJIB3YyS 3aKOHBI U (HOpMYIbI, CBS3BIBAIOIIUEC
¢dusnueckue BEIMYMHBI: HAa OCHOBE aHAIW3a YCJIOBUS 3aauyd
3aMHChIBATh KPATKOE YCJIOBHE, BBUIBISATH HEIOCTAIOUINE WIIH
M30BITOYHBIC  JIaHHBIE, BBIOMpPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOJMMBIE Ul PEIICHHS, NMPOBOJUTH pacyEThl M OLICHHBAThH

PCATUCTUYHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (1)I/I3I/I‘~I€CKOI>'I BCJIMYHHBI

PacIIO3HaBaThb HpO6J'IeMLI, KOTOPBIC MOKHO PCIIMNTL IIPpU ITOMOIIH
(1)I/IBI/I‘IGCKI/IX MCTOAOB, HCIOJB3yd OIIMCAHHUC  HCCICI0BAHUAA,
BbBIICJIATE IIPOBEPACMOC IMPCAIIOJIOKCHUC, OUCHHUBATD ITPABUJIBHOCTD
nopsaaka MMPOBCACHUSA HCCJICAOBaHUs, JC1aTh BBIBOJbI,

HUHTCPIPETUPOBATD PE3YJIbTATHI Ha6J'IIOI[eHI/II71 U OIIBITOB

1.9

1.10

IIPOBOJIUTH ONBITHl MO HAOMIONEHUIO (PU3MUYECKUX SIBICHUN WIIU
(U3NYECKUX CBOMCTB TEJI: CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY
13 U30BITOYHOr0 Habopa 00OpYyJOBaHUs, OMHUCHIBATh X0/ OIbITa U

€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI

MPOBOAUTHh TMPU HEOOXOJUMOCTH CEPHUI0 MPSAMBIX H3MEPEHHH,
OTIpesieTisisl Cpe/iHee 3HaueHUEe M3MepsieMoil BeMUYUHbBI ((POKYyCHOE
paccTositHue coOuparolel JMH3bI), 000CHOBBIBATH BHIOOP criocoba

U3MEepeHus (M3MEpPUTEIBHOTO MpHOopa)

1.11

1.12

MIPOBOJIUTH UCCIIEIOBaHUE 3aBUCUMOCTEN (DU3MUYECKUX BEITUYUH C
WCIIOIb30BAHUEM MIPSIMBIX U3MEPEHUI: IIJIJAHUPOBATh
HCCIIE0BAHUE, CaMOCTOSTEIILHO cobupaTthb YCTaHOBKY,
(buKcupoBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UUECKHUX
BeIMYMH B BUAe TabauuM TpauKoB, JAeiaTh BBIBOABI 110

pe3ynbTaTaM HCClIeA0BAHUS

NPOBOJIUTh KOCBEHHBIE HM3MEpPEHUs (PU3MUECKUX  BEIHYHUH:
IUIAaHUPOBATh ~ MU3MEpPEHHus, CcoOHpaTh  AKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJHATh M3MEPEHUs, CIENys IPEII0KEHHOU
MHCTPYKLUHU, BBIYUCIATH 3HAYEHHUE BEIUYUHBI U aHAIU3UPOBATH
IIOJIyYEHHBIE PpE3yJIbTaThl € YYETOM 3aJaHHOW IOTPEIIHOCTH

U3MEpPEHUI




1.13

1.14

CO6J'II-OI[&TB [mpaBujla TCXHUKHU 0e30macHOCTH pu pa60Te C

n1abopaTopHbIM 000pyI0BaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYECHHBIX (PU3UUECKUX MOJICIICH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPIOE TeENO, TOYEUHBIH
HCTOYHMK CBETA, JIy4, TOHKAas JIMH34, IJIaHETapHAasi MOJENIb aToMa,

HYKJIOHHAA MOZCJIb aTOMHOI'O spa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOH Ha UX ONMCAHUsA, HUCIOJIb3YS
3HaHUS O CBOWCTBaX (PHM3MUYECKUX SBICHHUA M HEOOXOIUMBIE

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

HCIIONBb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYCHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTEIBHBIX  NPUOOPOB U
TEXHOJIOTUYECKUX  TPOLIECCOB  MPU  pELlICHHMH  y4eOHO-
MIPAaKTUYECKUX 3a/ad, ONTHYECKHE CXEMbl Uil IIOCTPOCHUS

M300paKeHU B IJIOCKOM 3epKajie ¥ cOOMparoieil TuH3e

1.17

1.18

1.19

NPUBOAMTH TNpPUMEPHl (HAXOAUTh HHPOPMALMIO O TMpUMepax)
MIPaKTUYECKOIO0  HUCIOJb30BaHUS  (U3WYECKUX  3HAHUH B
MOBCEJTHEBHON KM3HM s oOecrieuyeHHss O€30MacHOCTH TMpHU
oOpaiieHun ¢ mnpudbopaMu M TEXHUYECKMMH YCTPOMCTBAMH,
COXpaHEHMs 370pPOBbS U COOJIOAECHUS HOPM HKOJIOTHYECKOIO

MOBE/ICHUS B OKPYKAIOLIEH cpene

OCYILIECTBIATh MOUCK MH(pOpManuu (pU3NYECKOTO COAEpKAHUS B
cetn VIHTepHET, CaMOCTOSTENbHO (OPMYIUPYS IOMCKOBBIH
3anpoc, HaXOJAUTh IYTH OIpeIeeHHs T0CTOBEPHOCTH MOTy4YEeHHOM
nH(pOpMAaIUK Ha OCHOBE MMEIOIIUXCS 3HAHUHN U JOMOJHUTEIbHBIX

HUCTOYHHUKOB

UCIOJb30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUi Hay4yHO-
MOMYJISIPHYIO JTUTEPaTypy GU3HUECKOTO COJIEpKaHUs, CIIPaBOYHBIE
MaTepuainsl, pecypchl cetu VHTepHeT; BiaxeTe npuEMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHMsl HHOpMaLMU U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

co3aaBaThb COOCTBEHHBIE NMUCHMEHHELIC U YCTHBIC COOGH.[GHI/ISI Ha

OCHOBE HMH(pOpPMAIMU M3 HECKOJIbKUX HCTOYHUKOB (PHU3HUECKOTO




coJiep’KaHus, MyOJUYHO MPEACTABIATh PE3YNbTaThl MPOEKTHOMN
WM UCCIIEIOBATEIbCKOM JESATEIBbHOCTH, IPU 3TOM TPAMOTHO
WCIIOJIb30BaTh HW3YYCHHBIH TMOHATUHHBIA ammapar H3y4aemMoro
pasnena GU3MKH U CONMPOBOXKIATH BBICTYIICHHE MPE3CHTAIMEH C

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

1.21

IpU  BBIIOJIHEHUU  Y4YEOHBIX TMPOEKTOB U  HUCCIIEJOBAHMIMA
(U3HUECKUX TPOIECCOB PACHPENeNsITh O0S3aHHOCTH B TPYIIE B
COOTBETCTBUM C TIIOCTABJICHHBIMU  3aJadyaMu, CIEAUTh 3a
BBINOJHEHUEM IIaHA JEUCTBUIA U KOPPEKTUPOBATH €0, aJICKBAaTHO
OLICHUBAaTb COOCTBEHHBIM BKIJIQJ B JEATEIBHOCTH TPYIIIBL,
BBICTpPaNBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, IPOSBIIASL

TOTOBHOCTDL pa3pcuiaTb KOH(i)J'II/IKTBI



ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon

pasaejaa 3JIEMECHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B ITIO3HAHUM OKPYXAIOIIEI'O MHUPA

11

®u3uka — Hayka O MpuUpoje. SIBIEHUS HPUPOJIBI.
dusnyueckre SBICHUS: MEXaHUYECKUE, TEIUIOBBIC,

QJICKTPHUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BeNUYHMHBL. M3MmepeHue (Quandeckux
BenuuuH. Ousnueckue npudbopsl. [lorpemHocTs

n3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

1.3

EcrectBeHHOHAYUYHBIN METO.I MO3HAHUA:
HaONo/IeHne, TOCTAaHOBKa  HAy4YHOTO  BOIPOCaA,
BBIJIBKEHHUE THUIIOTE3, SKCIEPUMEHT MO IMPOBEPKE

THUIIOTE3, 00BsICHEHHE Ha6JIIO,ZLaeMOFO SABJICHUA

14

1.5

Omnucanue (I)I/ISI/IIIGCKI/IX SBJICHHMH C IIOMOIIBIO

MoJelIen

[IpakTuueckue padbOTHI:

##H#Par##H#13mepenne paccTosHUH.
#H##Par###113mepenne o0bEMa KUAKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MaJIbIX TEll.
##HPar##H##13mepenre  TemnepaTypsl IpU  TTOMOIIU

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNHM BEILIECTBA

2.1

#H##Par###CTpoeHne BeIeCTBa: aTOMBI U MOJIEKYIIbBI,
ux pasMepbl. OMBITHI, J0Ka3bIBAIOIINE JAUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par### ]| pmkenne  yactur,  BemectBa.  CBs3b

CKOpPOCTH JIBIJKEHHUS YacTUI[ C TemIepaTypoi.




bpoyHoBckoe aBmxeHue, nuddy3us

2.3

2.4

B3aHMOH€ﬁCTBHC YaCTHILl BCIICCTBA: IIPUTAIKCHUE U

OTTAJIKNBAHHUC

#i#Par### Arperataoie COCTOSIHUSA BeEIIECTBA:
CTPOCHUE  Ta30B, KUIKOCTEH U TBEPHABIX
(KpUCTA/UIMYECKUX) Ted.  B3auMOCBSI3b  MEXAy
CBOWCTBAMH  BEIIECTB B  Pa3HBIX arperaTtHbIX

COCTOSHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Ocobennoctu arperaTHbix COCTOSTHUH BOJBI

2.6

[IpakTuueckue pabOTHI:

#H#Par###0nenka nuaMerpa aToMa METOJOM PsJIOB
(c uconp3oBanueM GoTorpaduii).

H#HHAPar###0nbITel MO0 HAOJIOJCHHUIO  TETIOBOTO
paciiupeHus ra3os.

#H#H#Par###OnpITI 10 O0OHAPYKCHUIO JIEHCTBUS CHII

MOJICKYJISIPHOT'O IMTPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe — JABM)KEHHE.  PaBHOMEpHOE U
' HEpPaBHOMEPHOE JIBH)KEHUE
##HPar###Cxopoct.  CpenHsist  CKOpPOCTb  IIpHU
3.2 HEpPaBHOMEPHOM JBMXEHUU. Pacdér myTu u BpeMeHH
JBUKEHUS
SIBnenue nHepuuu. 3aKoH HHepUMU. B3anmoneiicTeue
3.3 Tel KaK MPHYMHA HW3MCHECHHS CKOPOCTH JIBHKCHHUS
Ten. Macca kak Mepa HHEPTHOCTH Teja
34 ###Par##I lnoTHoCTh BeriecTBa. CBsA3b MIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHMIIE 00bEMA BEIIeCcTBa
35 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ynpyroctu u 3akoH ['yka. 3MepeHne cuibl ¢
' MIOMOLIBIO JUHAMOMETPA
###Par##snenue tarorenus u cuna tsbkectu. Cuma
3.7 TSOKECTM  Ha  Jpyrux IulaHerax. Bec  Tena.

HesecomocThb




3.8

3.9

Cuna tpenus. TpeHUe CKOJBXEHUSI U TPEHUE MOKOS.
Tpenue B IpUpOAE U TEXHUKE
#HH#Par####Cnoxxenre cuj, HAMPaBICHHBIX 1O OJHOU

npsmoil. PaBHoiecTByOIAs CUIT

3.10

3.11

3.12

[IpakTuueckue padbOTHI:

OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHYKEHHUS
(mapuka B OJKUAKOCTH, MOJEITH DSJICKTPUYECKOTO
aBToMOOMWJIA M Tak jainee). OmpexneneHue cpenHein
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuKa 110
HaKJIOHHOM IiockocTu. OnpeneneHue IMIOTHOCTH
TBEpaoro  Tena.  OmBITBI,  JEMOHCTPUPYIOIINE
3aBUCHMOCTB pacTsDKeHUs (nedopmanuu) mpyKUHBI
OT TPWIOKEHHOU CHIIBL. OTBITHI, JEMOHCTPUPYIOIINE
3aBUCHMOCTh CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tela

U XapakKTepa COIMPUKACAIOIINXCS IIOBEPXHOCTEN

@usnyeckue SABICHUS B PUPOAE: IPUMEPBI IBHKEHUS
C Ppa3sIUYHBIMU CKOpPOCTSMU B KMBOW U HEXKHUBON
MIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE
Texnuueckue YCTpOMCTBA: JVHAMOMETD,

IIOAUINITHUKH

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

Hasnenue TBEpaoro Tena. CrnocoObl YMEHBUICHUS U

YBEIMYCHUS TaBIICHHS
JlaBnenue Trasza. 3aBUCHMOCTb JaBJICHHMS Ta3a OT
o0BEMa, TeMrnepaTypbl

[lepenaua naBmeHUs TBEPIBIMU TEIAMH, KUIKOCTIMHU

u razamu. 3akoH Ilackans. [IHeBMaTHYECKHE MAIITUHBI

4.4

3aBUCHUMOCTh JIaBIIEHUSI JKUJIKOCTH OT TIyOWHBI.
I'mapocratnyeckuit  mapagokc.  CooOmraromniuecs

COCYbI. FI/I,Z[paBHI/IquKI/IC MEXAaHU3MBI

4.5

Atmocdepa 3eminm U aTMochepHOE JaBICHHE.
[IpuumHBl  CyIIECTBOBAHUS BO3AYIIHOM OO0OJOYKH

3emun. OmneiT Toppuueinnu. 3aBUCUMOCTh




4.6

aTMoc(epHOro JaBieHUS OT BBICOTHI HaJ YPOBHEM
MOpst
W3mepenune atmocdeproro aasnenus. [Ipubopsr s

U3MEPCHUA aTMOC(l)CpHOFO JaBJICHH A

4.7

4.8

4.9

4.10

411

JleicTBHE KUAKOCTH M Ta3a Ha NOIPYKEHHOE B HUX
Teso0. BrlTankuBaromas (apxuMenoBa) cuila. 3aKOH

Apxumena
[InaBanue ten. Bo3nyxomnnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT
o0béMa TOrpyKEHHOM B JKUIKOCTb YacTH Tela.
OrnpezeneHne BBITAIKUBAIOUIEH CHIIbI, AEHCTBYIOLIECH
Ha TeJNo, MNOrpyXEéHHoe B KUIAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHUJIBL,
JEHCTBYIOIEH HA TEJIO B JKMJIKOCTH, OT MACChl TEa.
OnbITHI, JIEMOHCTPUPYIOIIHNE 3aBUCUMOCTD
BBITAJIKUBAIOIICH CHWJIbI, JICUCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00BEMa MOTPYKEHHOM B JKUAKOCTh
4yacTM TeJa M OT  IUIOTHOCTH  KHJKOCTH.
KoHctpynpoBanue apeomerpa Ui KOHCTPYMPOBAHHUE

JIOJIKM U oTIpefiesieHue €€ rpy30nobEMHOCTH

dusnueckue SABJICHUA B mnpupoae: BJIMSHUC
aTMOC(I)epHOl“O JaBJICHHUA Ha p 970510 OpraHusm,

TJIaBaHUE PBIO

TexHuueckue ycTpoicTBa: COOOIAIOIINECS COCYIBI,
YCTPOHCTBO BOJONPOBOAA, THIAPABIMUYECKUI Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM

HACOC, apeOMETp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanunueckas pabota
5.2 MexaHn4deckast MOIIHOCTb
- [IpocThie MexXaHW3MBI: pbIUar, OJIOK, HAKJIOHHAS

m1ockocTh. [IpaBuino paBHOBecHsI ppluara




5.4

[IpumeHeHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

5.5

«3omotoe  mpaBuiao» MexaHukd. Koaddumuent
IIOJIE3HOTO  JeiicTBUs ~ MexaHu3MoB.  [Ipocteie

MCEXaHHU3MBbI B 6BITy U TCXHUKE

5.6

HOTGHHI/IaJIBHaSI SHECpruv TCJIa, IMOAHATOrO0 Halg

3eMiéi

5.7

Kunernueckas OHEpIUia

5.8

5.9

5.10

ITonnas mexanuueckas OHCPIuU-. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHUYECKOM OHCPIrun

[IpakTuueckue padbOTHI:

###Par#H#Onpenenenue paboOThl CHIBI TPEHUS MPH
pPaBHOMEPHOM JBM)XKCHUHU Tejla 10 TOPHU30HTAILHOU
noBepxHocTU. MccrnenoBaHue YCIOBUH paBHOBECUS
ppraara. Msmepenue KIIJ[ HaKIOHHOW IIOCKOCTH.
N3ydyenne 3akoHa  COXpaHEHUS  MEXaHUYECKOM

SHEPrUuu

duznyeckre SBICHUS B npupoac: pblyaru B TCIIC

YCIO0BCKa

5.11

TexHruueckue yCTpOWCTBA: pbIYar, MOABUKHBIA H
HEMOJBIKHBIM  OJOKH, HakKIOHHas  TUIOCKOCTb,

IMPOCTBIC MCXAHU3MEI B 6I>ITy

8 KVIACC

Kon
pa3jiena

Kon
3JIeMEHTA

IIpoBepsiemble 3J1eMEeHTHI COIePKAHUS

TEITJIOBBIE ABJIEHUA

6.1

OCHOBHbIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHUYECKOU
TEOpHH CTPOCHMsI BemecTBa. Macca W pa3Mephl
MOJIeKyJl. OMBITBL, TOATBEP)KIAIONINE OCHOBHBIC

IIOJIOXKEHUSI MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU

6.2

Mopnenu  TBEPAOrO, KHJAKOTO W Ta3000pa3HOTo




COCTOSHUH  BELIECTBA. Kpucrannuueckue  u

amopQHbIe Tena

OOBsSICHEHHE CBOWCTB Ta30B, KHIKOCTEH U TBEPIBIX

6.3 TeIN Ha OCHOBE MOJIOKECHUN
MOJICKYJISIPHOKHHETHYECKON TEOPHH
6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TemnoBoe pacHIMPEHHUE U CKATHE
6.6 Temneparypa. CBsizb TemmepaTypbl CO CKOpPOCTHIO
. TEIJIOBOTO ABM)KEHUS YaCTHUII
Buytpennss  sHeprua.  CrnocoObl  U3MEHEHUs
6.7 BHYTpPEHHEH >HEepruu: Terionepenaya u CoOBEpIleHUE
paboThI
6.8 Bune TeIUIonepeadyn: TEIUIONPOBOAHOCTD,
. KOHBEKIIUS, U3ITYYEHUE
KonuyecTBO TemnoTel. YjaenbHass TEIUIOEMKOCTH
6.9
BEILECTBA
TeriooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OamaHca
5.11 [lnaBneHue W  OTBepAECBaHUE KPUCTATUIMUECKHUX
' BEILECTB. Y eNbHAas TEIUIOTA MJIaBICHUS
[TapooOpa3oBanne u KoHAeHcarus. Vcmapenwe.
6.12 Kunenne. VYnaenpHas Ttemiota mapooOpa3oBaHMs.
' 3aBUCHUMOCTh TEeMIEPaTyphl KUTICHUS oT
aTMochepHOTro TaBICHHS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
[Mpuammner  paboTel  TemnoBbix aBurareneit  KI1J]
6.15 TEIUIOBOI'O [ABUTAaTelsl. TeIUIOBBIE [IBUTATENU U
3alIMTa OKPYKarole cpeibl
6.16 3aKOH COXpaHEHUS | TPEBPAIICHUS DHEPTUU B




TCIJIOBBIX IMpoHeccax

[TpakTrueckue paboThI:

HHHPar###OnbBITEl 10 OOHAPYKEHHUIO NIEHCTBHS CHI
MOJICKYJISIPHOTO TMPUTSKCHHUS.

#HHAPar###O0npITEl 110 BBIPAIIMBAHUIO KPHUCTAILJIOB
MOBapEHHO COM WM caxapa.

#HHPar###OnpITel O  HAOMIOJEHUIO  TEIJIOBOTO
pacIIMpeHHsI Ta30B, )KUKOCTSH U TBEPIBIX TEIL.
###Par#H#Onpenenenue  IaBieHHs  BO3AyXa B
OaJIJIOHE MITIPHUIIA.

H#HHAPar###OnbIThI, T€MOHCTPUPYIOIINE 3aBUCHMOCTD
JABJICHHUS BO3JIyXa OT €ro 00b&éMa M HarpeBaHUS WU
OXJIKICHUSI.

###Par### Iposepka THUIIOTE3bI JUHEHHOMN
3aBHCHUMOCTH  JUIMHBI ~ CTOJOWMKA  KUAKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypsbl.

o4 ###Par###HaOmonenne W3MEHEHHMs]  BHYTPECHHEH
SHEPrUM Tella B pe3yibTare TeIrionepeiadn U padoThl
BHEIITHUX CHII.
###Par### ccnenoBanue sBJICHHS TEIUIOOOMEHA TIPU
CMEIIMBAaHUH XOJOAHON U TOPSYEH BOJIBI.
###HPar##OnpeneneHue KOJIN4eCcTBa TEIIOTHI,
MOJIYYEHHOTO BOJON TpH TEIIOO0OMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.
#H##Par###Onpenenene  yAeIbHOW  TEMIOEMKOCTH
BEIIIECTBA.
###HPar##ccnenoBanue mporecca UCapeHusl.
###Par#H#0OnpeneneHe OTHOCUTENBHON BIIaXKHOCTU
BO3/IyXa.
#H#Par###0npenenenue yAeIbHOU TEIUIOTHI
IIJIaBJICHUS JIbJIA.

6.18 @dusuyeckue SBICHUS B IPUPOAE: IMOBEPXHOCTHOE




6.19

HaTSDKEHUE U KalWJULSIPHBIE SBJIEHUS B IPUPOJIE,
KpucTaJibl B npupone, usnydenue CouHua,
3aMep3aHue BOAOEMOB, MOPCKUE OpH3bL, 00pa3oBaHUe

pOCHI, TyMaHa, UHEsI, CHeTa.

TexHudyeckne yCTpPOWCTBA: KAaNWLISAPBL, IPUMEPHI
HCIIOJIb30BaHUS KpUCTAJUIOB, KUIKOCTHBIN
TEPMOMETp, JAaTUYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA
OTOIUIEHUSI ~ JIOMOB, TUIPOMETPBI,  ICUXPOMETP,

mapoBas Typ6I/IHa, ABUT'aTCJIb BHYTPECHHCT'O CI'OpaHUsI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

BJ'ICKTpI/IS alysga  TCII. I[Ba poaa  OJICKTPHUUCCKUX

7.1
3aps0B
B3aumopeiictBue 3apspkeHHBIX Ten. 3akoH Kynona
7.2 (3aBUCHMOCTb CHJIbI B3aUMOJEHUCTBUS 3apSKEHHBIX TE
OT BEJIMYMHBI 3apsIJIOB U PACCTOSIHUSL MEXKY TEIaMH )
DJEKTPUUYECKOE moJie. HarmpsxénHnocTs
7.3 anekTpudyeckoro moisd. IlpuHnun cyneprno3uuuu
AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsaoB. DJIeMEHTapHBIN
7.4 AIEKTPUYECKUAMN 3aps. Crtpoenue aroma.
ITpoBOAHVKY M TUAJIEKTPUKH
7.5 3aKOH COXpaHEHHS JIEKTPUUECKOTro 3apsiia
- ONEeKTpUYECKM TOK. YCIOBUS  CYIIECTBOBAaHUSA
. AIIEKTPUYECKOr0 TOKa. ICTOYHMKN MOCTOSTHHOTO TOKa
JleficTBUsL ~ DNEKTpUYECKOr0  TOKa  (TEIUIOBOE,
7.7 XMMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJIKOCTSAX U razax
Onektpuueckas uenb. Cuna Toka. OJIEKTPUYECKOE
7.8
HaIpPsDKEHUE
29 ConpoTusienue IIPOBOJIHUKA. VY nensHoe

COIIPOTHUBJICHUEC BEIICCTBA




7.10

3akon OMa JJis yyacTKa Lenu

HOCJ’ICI{OB&TGJ’IBHOC U TIapalji€JIbHOE COCIMHCHUEC

7.11

MIPOBOIHUKOB

PaGota m MOUTHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12

Joxoynsa — Jlenua

DIIEKTPUYECKHE LETH U MOTPEOUTENH AICKTPHICCKOM
7.13

sHepruu B ObITy. KOopoTKoe 3aMbIkaHne

ITocTosHHEBIE MAarHuThl. BzaumoneiictBue
7.14

IMOCTOSIHHBIX MarHUTOB

MaruutHoe mnosie. MarHuTtHoe moje 3eMIIM U €ro
7.15

3HAUYeHHE I )KU3HU Ha 3eMile

6 OneiT Opcrena. MarHutHoe mojie 3JIEKTPUUECKOTO

7.1

ToKa. [ [puMeHeHue 31eKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHMTHOIO MOJIA HA MPOBOJHUK C TOKOM.

DIIEeKTPOABUTATEID MMOCTOSIHHOTO TOKA.
7.17

Hcnonb3oBaHue 3IEKTPOJBUrareneii B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE

Onbitel @apajnes. SIBneHue  >IE€KTPOMarHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DneKTporeHeparop. CrniocoOsr MOJTy4EeHUS
7.19 QIIEKTPUYECKOW  JHEpPruu.  ODJEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX UCTOYHHKAX SHEPTHUH

[TpakTudeckue paboTHI:

OneITel 1O HAOMIONEHUIO  DJEKTpHU3AIMH  Tell

WHIYKIIMEH U TIPU COPUKOCHOBEHUH.

UccnenoBanue eWCTBUSA SJIEKTPUUYECKOTO OIS HA
7.20 MPOBOJIHUKYU U IUDJIEKTPUKH.

COopka ¥ TpoBepka pabOThI ANEKTPUUYECKON IEMU
MIOCTOSTHHOTO TOKA.
H3mepeHue u peryImpoBaHUe CHITBI TOKA.

W3mepenue u peryaupoBaHue HaPsHKCHUS.




HccnenoBaHnue 3aBUCHMOCTH CHJIBI TOKa, HJIYLIETO
4yepe3 pe3UCTOp, OT COIPOTUBIEHHUS pe3ucTopa M
HaIlpsKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
AIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JJIMHBI, IIomanaun MOIEpCIHOIO CCUCHUA n
Marepuana.

[IpoBepka mpaBuia CIOXKEHUS HANPSKEHUH TIPU
[IOCJIEZIOBATEIbHOM COEJUHEHUH [BYX PpPE3HCTOpPOB.
IIpoBepka mpaBwiia [ CWJIbl  TOKa  IMpHU
napajuieIbHOM COEIMHEHUH PE3UCTOPOB.
Onpenenenne  pabOTBl  BJIEKTPUYECKOTO  TOKA,
uayuero yepes pesuctop. OmnpeneraeHre MOLIHOCTH
AIIEKTPUYECKOTO TOKA, BBIAEISEMOM Ha PpE3UCTOpE.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO
yepe3 JAMIIOUYKy, OT HalpshKEHUs Ha  HEM.
Omnpenenenne KIIJl wnarpeBarens. VccnenoBanue
MAarHuTHOTIO BSaHMOﬂeﬁCTBHﬂ IIOCTOSAHHBIX MAarHuToOB.
N3yueHne MarHMTHOTO MOJISI OCTOSSHHBIX MarHUTOB
npu uX OO0BEAMHEHUH W pa3feneHuu. MccnemnoBanue
HeﬁCTBHﬂ QJICKTPUYECKOIO TOKa Ha MAarHuTHYIO
cTpesiky. OnBITBI, TEMOHCTPUPYIOIIHNE 3aBHCUMOCTH
CUJIbl B3aMMOJICUCTBUS KATYIIKA C TOKOM M MarHuTta
OT CWJIbI TOKa M HAaNpaBl€HUS TOKAa B KaTyIIKE.
N3yuenue nelicTBUS MATHUTHOTO MOJISl HA TPOBOJHUK
¢ TokoM. KoHcTpympoBanue u u3ydeHHE pPaOOTHI
BIEKTPOJABUTATESA. N3mepenne KIIJg
ANEKTPOJIBUTAaTENbHON  yCcTaHOBKH.  ONBITBI 1O
HCCIIE0BAHUIO SIBJICHUS 3J€KTPOMarHUTHOM
WHIYKIWW: HMCCIEIOBAHUE W3MEHEHUN 3HA4YCHUS W

HaIlpasJICHHUA HHAYKIIHMOHHOT'O TOKa

7.21

dusuyeckue SBICHUS B MPUPOJIE: IIIEKTPUUECKUE




SABIICHUSA B arMocdepe, dIIEKTPUUYECTBO IKUBBIX
OpraHM3MOB, MarHMTHOE ToNie 3eMud, JApeid
MIOJIFOCOB, POJIb MAarHUTHOIO TOJIA JJIA >KM3HU Ha

36MJ’IC, IIOJIAPHOC CUAHUE

TexHuyeckue ycTpoHCTBa: IEKTPOCKOI, aMIIEPMETP,

BOJITMETP,  PEOCTaT, CUETYMK  DIEKTPUYECKON

SHEPruy, AJIEKTPOOCBETUTEIBHBIE puoOOPHI,
7.22 HarpeBaTeJIbHbIE  3JIEKTPONpHOOpbl  (IIpUMEpHI),
AIIEKTPUYECKUE TPEJOXPAHUTETH, OSJIEKTPOMATHHUT,
AIIEKTPOJBUTaTENIb IOCTOSHHOTO TOKa, TeHEpaTop
MTOCTOSTHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsiembie PTIEMEHTHI COJIEPIKAHMS
paznena AJIEMEHTa
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe IBHKEHUE. MarepuanbHas TOYKA.
. Cucrema orcuéra
8.2 OTHOCUTETHLHOCTh MEXAHUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE MpsSMONIUHENHHOE IBUKEHUE
###Par#t#HepaBHomepHOe MPSMOJIMHENTHOE
8.4 nerkeHne. CpelHsisi 1 MTHOBEHHAsi CKOPOCTH Tella
8 IIPH HEPABHOMEPHOM JIBHKCHHH
85 VckopeHne.  PaBHOYCKOpEHHOE — MPSAMOJMHENHHOE
' JIBUKCHHE
8.6 ###HPar##Croboanoe nanenue. OnbiTel [Nanunes
#H##HPar##PaBHOMepHOE BIKEHUE TIO OKPY>KHOCTH.
8.7 [Tepuon u yactora oOpamenus. JInaeiHast U yriaoBas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE
8.8 [TepBorii 3akoH HproToHa




8.9

Bropoii 3akon HetoTona

8.10 Tperwnii 3akon HeroToHa
8.11 #HiH#HPart#t## [pyuHIUI CyIeprIO3UIIUN CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
###Par#H##Cuiia TpeHMsl: CUJla TPEHUS CKOJIbXKEHUS,
813 CHUJIa TPEHHUS TTOKOS, IPYTHe BUJIbI TPEHUS
- ###Par###Cuna TSOKECTH M 3aKOH BCEMHUPHOTO
' TATOTEHHA. Y CKOPEHHE CBOOOIHOTO TTaICHHS
81 Hewxenue tuianer Bokpyr Comuna. Ileppas
15 KOCMHUYecKasi CKopocTb. HeBecoMoCTh 1 meperpys3ku
816 PaBHOBecue MarepuasibHONM TOYKU. AOCOIIOTHO
' TBEPIOE TEII0
#H#Par###PasHoBecue TBEPIOTO Tela C
8.17 3aKpPEIVIEHHOW OCBKO BpAlleHHs. MOMEHT CHIIBIL.
IlenTp TsKECTH
Nmnynsec Tenma. M3menenne wumnynbca. Mmmynse
5.18 CHUTBI
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 #iHPar###PeakTHBHOE IBIKCHUE
8.21 Mexanuyeckas paboTa U MOITHOCTh
Pabota cun TspkecTH, ynpyroctd, TpeHus. CBs3b
8.22 SHEpPruu U paboThl
[ToreHnmanbHass DJHEPrUsl TeNa, MOMHATOTO HAaj
8.23 MOBEPXHOCTHIO 3eMJIH
8.24 IToreHnnanbpHas SHEPTUs CXKATON NPYKUHBI
#Hi#Par###Kunernueckass  sHeprus. Teopema o
5.5 KMHETUYECKOU SHEPIUH
5 ##H#Par#t#3akon COXpaHEeHUs MEXaHNYECKON
8.20 SHEpPIruu
[TpakTrueckue paboTHI:
8.27 OnpeneneHne CpeaHEdl  CKOPOCTH  CKOJIBKCHHS

Opycka WM JABW)KEHUS IIapHKa [0 HAKJIOHHOMN




wiockocTd. OrmpeneneHue YCKOpEHHUs Tena MpHu
PaBHOYCKOPEHHOM  JIBJKEHUM 110  HAaKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IIyTH OT BPEMEHM IIPU
PaBHOYCKOPEHHOM  JIBIDKEHHMHM 0e3  HaudajabHOU
CKOPOCTH.

[IpoBepka rumoTesbl: €ciu MPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH IIyTHU OTHOCSATCS
KaK psl HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue  3aBUCMMOCTH  CHUJIBI  TPEHUS
CKOJIBKEHUSI OT CHJIBl HOPMAaJbHOIO JABJICHUS.
Onpenenenne kod(hdUIMEHTAa TPEHUS CKOIbXKEHUS.
Onpenenenue XECTKOCTH MpyxuHbL. OnpenencHue
paboThl CUITBI TPEHUS NMPU PABHOMEPHOM JBHKEHUU
Tena o TOPU30HTAIILHOM MOBEPXHOCTH.
Onpenenenue pabOThl CHIIbI YIPYTOCTH NP MOABEME
rpy3a C HCIOJIb30BAHMEM  HEMOJBHKHOTO U

[MOABMKHOTO OJIOKOB

8.28

8.29

@usznueckue SBICHUA B IPUPOJE: MPUIUBBI U
OTJIMBBI, JBWKeHUE IUIaHeT COJHEYHON CHUCTEMBI,

PCAKTUBHOC IBMKCHUE )KMBBIX OPTaHU3MOB

TexHuueckne yCTpOMCTBA: CHHUIOMETP, JaTUYUKH

MMOJIOKCHUA, paACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHNYECKUE KOJIEBAHIMA 11 BOJIHbI

KonebarenbHoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KOJIeOaHWH: Tepuoj, YacToTa,
aMIUIATY1a
MareMaTuyeckuii ¥ IPYKUHHBIM ~ MasTHUKH.
9.2 [IpeBpamienre  ’Hepruv  MpU  KojieOaTeIbHOM
JBUKEHUU
0.3 3aryxatomue kojaeOaHus. BeiHyK1eHHbIe KoeOaHusl.

Pe3onanc




9.4

Mexanudeckue BoJiIHBL. (CBOMCTBa MEXaHUYECKUX
BoiH. IIponosnbHble M monepedyHsle BOJHBL JlIMHA
BOJHBI W CKOpPOCTb €€  paclHpOCTpaHEHHS.
Mexanuueckue  BOJHBI B TBEPAOM  TEIE,

celicMUYeCKHE BOJIHBI

9.5

3ByK. ['poMKOCTh M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

9.7

9.8

9.9

Wudpa3Byk U yIbTpa3ByK

[TpakTuyeckune paboOTHI:

OnpezneneHue 4YacToThl M IMepHofa KoJeOaHMi
MaTE€MaTU4YeCKOro MassTHUKA.

OnpeneneHue 4YacToThl M IMepHofa KoJeOaHM
IIPY’KHHHOI'O MAasITHUKA

HccnenoBaHue 3aBUCHUMOCTH IE€pHOAA KoJeOaHUit
IIOABEUICHHOIO K HUTU TIpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH IE€pHOAA KoJeOaHU
IIPY’)KHHHOI'O MasiTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTH  Tepuoja  KosiebaHuit  rpysa,
MTO/IBEIIEHHOTO K HUTH, OT MacChl Ipy3a U *KECTKOCTU
Opy)XuHbL. VI3MepeHHe yCKOpeHHs CBOOOJHOTrO
MaJICHUS

@usznueckue SABICHUA B IPUPOJE: BOCIPUATHE
3BYKOB JKUBOTHBIMH, 3E€MIIETPSACEHUE, CEICMUYECKUE
BOJIHBI, ITyHAMH, 3XO0

TexHu4eckne yCTpOWCTBA: 3XOJIOT, HCIIOIb30BAHHE

yABTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
101 ONEeKTpOMarHUTHOE  TOJ€.  DJIEKTPOMArHUTHBIE
' BOJIHBI. CBOMCTBA 371€KTPOMArHUTHBIX BOJIH
10.2 [[kana 31eKTPOMarHUTHBIX BOJIH
10.3 DJeKTpoMarHuTHas npupopa csera. CKOpOCTh CBETA.
' BonHoBBIE CBOMCTBaA CBETA
10.4 [TpakTuyeckue paboOTHI:




11

W3ydyenue CBOWCTB DSJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
@usnueckue SBICHHUS B IMPHPOJE: OHWOIOTHYECKOE
10.5 JIEHCTBHE  BHUJIMMOIO,  YJIbTPa(pHUOJIETOBOTO |
PEHTIE€HOBCKOI'O U3JIy4CHU
10.6 Texnuueckue yCTpoiicTBa: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaKeHHsI CBEeTa
114 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETa.
' [TosiHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop nydelt B 1MH3€E
116 OnTuueckas cuctema Qoroarnmnapata, MUKpOCKONa U
' TeJecKona
117 I'ma3 kak onruhyeckas cucrema. bnm3opykocTe H
' JTaIbHO30PKOCTh
Paznoxenue Oenoro cBeta B CHEKTp. OIBITHI
11.8 Hrerotona.  CriokeHHE  CIEKTPAJbHBIX  IIBETOB.
Hucnepcus ceera
[TpakTyeckue paboOTHI:
###Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa’KE€HHs CBETOBOT'O JIy4ya OT yrIJja MajeHusl.
###HPar#H#113yuene XapakTepUCTUK H300paskeHuUs
npeaMeTa B IIIOCKOM 3epKajie.
11.9 #H#Par###AccnenoBanue 3aBUCUMOCTH yria
MPEJIOMIJICHUSI CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
TPaHUIIE «BO3JYyX — CTEKIIO.
###Par### lonyuenne u300paXeHUH C TTOMOIIBIO
coOUparoIIei JTMH3BL.
#H##Par###OnpeneneHue GOKYCHOTO PACCTOSHHS M




ONTUYECKOH CHJIBI COOMpArOILEH JINH3BI.
HHHPar###ONBITE IO pa3lIoKEeHUI0 Oenoro cBera B
CIEKTP.

H#AH#Par###OnbITHl 10 BOCIIPUATHIO LIBETA IIPEIMETOB

IpU UX HAOIIOACHUH Yepe3 LIBETOBbIE (DUITBTPHI

11.10

du3nyeckue SIBICHHSI B Iprupoac: 3aTMCHUSA COJ'IHLIa
u .HYHBI, OoBE€Ta TCJI, OINTUYCCKHUE SABJIICHHA B

atMocdepe (uBet HeOa, pedpakius, paayra, MUPax)

11.11

TexHudyeckue  yCTpOWCTBA:  OYKH,  IIEPUCKOI,

(i)OTO&HHapaT, OIITHYCCKHUE CBETOBOAbI

12

KBAHTOBGIE ABJIEHUA

12.1

12.2

OmneiTel Pesepdopna u minanerapHas MoAenb aroma.
Mogens aroma bopa
I/ICHYCKaHI/Ie U IIOTJIOIICHUEC CBETA aTOMOM. KBanTol.

JluneituaTeie CEKTPHI

12.3

PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3TyyeHHs

12.4

Crpoenne aromHoro szapa. HyxiionHas Monenb

AaTOMHOTIO sA4pa. H3oTombI

125

12.6

PaanoakTuBHbBIE IIPEBPAILICHHUS. ITepuon
MoJIypacnaaa aTOMHBIX siJIEp
SnepHble peakuu. 3aKOHbBI COXpPaHEHUS 3apsI0BOIO

1 MaCCOBOT'O YHUCCII

12.7

12.8

OHeprusi CBsi3U AaTOMHBIX sjaep. CBsi3b Macchl U
SHEPruu
Peakuuu cuHTe3a u genenus saaep. McroyHukum

sHepruu CosHIA U 3BE3]

12.9

SnepHas oHepreruka. JleHcTBUE pagMOAKTUBHBIX

HSJIy‘{eHI/Iﬁ Ha XUBbIC OPIraHU3 MBI

12.10

[TpakTudeckue paboThI:

Halnronenne CrUIOMIHBIX W JIMHEHYATHIX CIIEKTPOB
HU3ITy4ECHHUSL.

HccnenoBanue TpeKOB: U3MEPEHUE YHEPTUU YACTHUIIBI

110 TOPMO3HOMY ITyTH (110 poTorpadusm).




W3mepenne paanoakTUBHOTO (oHa

du3nyeckue SBICHUS B mpupoae: €CTECTBEHHBIN

panuMoaKkTUBHBIA  (oOH, KOCMUYECKHE  JIy4H,
12.11 PaaMOaKTUBHOE W3JyUYCHHE MPUPOJIHBIX MHUHEPAJIOB,
JICUCTBUE PaJUOAKTUBHBIX M3JIy4YEHUH Ha OpraHu3M
4eJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunscona



MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
MPOBEPAEMOro 0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
TpeOoBaHUA NPorpamMMbl OCHOBHOTI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B HAYYHOM KapTHHE MHpA;
c(OpPMHUPOBAHHOCTh 0A30BBIX MPEJACTABICHUA O 3aKOHOMEPHOU
CBSI3M M TIO3HABAEMOCTH SIBIICHUI IPUPOJIBI, O POJIH IKCIEPUMEHTA
B (Qu3uke, 0 cucTemMooOpasywomied poim (GU3UKA B pPa3BUTHH
1 €CTECTBEHHbIX HAyK, TEXHHUKHM W TEXHOJOTUH, 00 HBOIIOLUU
(u3HYECKUX 3HAHUH M UX POJIH B IIEJIOCTHON €CTECTBEHHOHAYIHON
KapTUHE MHUpa, O BKJIAQJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHEC HAyKH, OOBSICHCHHE  IPOIECCOB

OKpYyKaromero Mupa, pa3BUTHC TCXHUKHU U TEXHOJIOTUI

3HaHUSA O BUAAX MaTepuu (BELIECTBO U MOJE), O ABMKEHHM Kak
crocobe CyIIecTBOBaHUS MaTepuH, 00 aTOMHO-MOJEKYJISIpHOU
TEOPUM CTPOEHUs BEIIECTBa, O (DPU3MUYECKOW CYIIHOCTH SIBICHUH
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIUIOBBIX, OJOJICKTPOMArHUTHBIX U
2 KBAaHTOBBIX); YMEHHME pa3iIuyaTh SBJICHHUS IO ONHCAHUIO MX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, J€MOHCTPUPYIOIINX
JaHHOE (PU3MUECKOEe SBJICHHE; YMEHHE PACIO3HABATh MPOSBICHUE
HU3YUYCHHBIX (1)I/I3I/I‘-IGCKI/IX SIBJICHUH B OKpYyXaromeM MUPE, BbIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Brnanenue ocHOBaMHM TMOHATHUHHOIO amnmnapara U CUMBOJUYECKOTO
s3bIKa (DU3UKH M UCTIOJIb30BAHUE WX I pelIeHUs YIeOHbBIX 3a/1ay;
3 YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKHUE SIBICHUS U
MPOIIECChl, HCMHONB3yd (yHIAMEHTaIbHBIE W AMIUPHUYECKHE

3aKOHBI

YMeHue omnuchBaTh HM3Y4YCHHBIE CBOMCTBA Tel U (PU3MUECKUE

ABJICHUA, UCITIOJIB3Ys (bHSquCKI/Ie BCJIIMYHHBI

S) BiiageHue ocHOBaMHM METOJOB HAy4yHOIO IIO3HAHUS C Y4ETOM




coOmrofieHUst  mpaBwil  O€30MacHOr0  TpyAa:  HAOIOAEHUE
(U3NYECKUX SIBIICHHIMA:

YMEHHE  CaMOCTOSITENBHO  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M3 JaHHOro Habopa 00OpynOBaHMS MO WHCTPYKIIWH,
ONMCHIBATH XOJ OINBITAa M 3alUCHIBATH €r0  PE3YJIbTATHI,
(hopMyIIMPOBATH BBIBOJIBI;

NPOBEJCHNUE TPSMBIX M KOCBEHHBIX HW3MEPCHHH (HU3MYECKUX
BEIMYMH: YMEHHE IUJIAHUPOBATh M3MEPEHUs, CaMOCTOSTEIHHO
coOMpaTh OSKCHEPUMEHTAJbHYIO YCTAHOBKY TI0 HMHCTPYKIUH,
BBIUUCIIATh 3HAUYEHHUE BEIMYMHBI M AaHAIM3UPOBATH IIOIYUYCHHBIE
pe3ynbTaThl ¢ Y4€TOM 3aJaHHOW MOTPEIIHOCTH pPEe3yJIbTaToB
U3MEPECHU;

NPOBEJCHNUE HECIOXKHBIX JKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUIA;
CaMOCTOSITENTFHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
NPOBOAMTH  MCCIICAOBAHME 10 HMHCTPYKLIUH, MPEACTaBIATH
MOJTyYeHHBIEC 3aBUCUMOCTH (PU3MUYECKMX BEJIMYUH B BUE TAOJIUI] U
rpaduMKOB, YUYUTHIBATh IOTPELIHOCTH, JeJaTh BBIBOJBI I10

pe3yJibTaTaM HCCeA0BaHUS

[loHnMaHMe XapakTepHbIX CBOMCTB  (u3Myeckux Mojenei
(MarepuanbHas TOYKa, aOCOJNIOTHO TBEPAOE TENO, MOJEIU
CTPOEHHMS T'a30B, )KUJIKOCTEN U TBEPABIX TEII, JIAHETAPHAS MOJEIb
aToMa, HYKJIOHHasl MOJIeJIb aTOMHOI'O Ipa) U YMEHUE IMPUMEHATh

WX IS O0BsICHEHUS (PU3HUECKUX MPOIIECCOB

YMmeHue o0bACHATH (PU3NUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM
YUCJIE€ W B KOHTEKCTE CHUTyalluld NPAKTUKO-OPUEHTHPOBAHHOIO
Xapakrepa, B YaCTHOCTH, BBIABIATH I[IPUYUHHO-CIICCTBEHHbIE
CBSI3M U CTPOUTH OOBSICHEHHE C OMOPON Ha M3y4yeHHbIE CBOWCTBA
¢bu3nYecKux SBICHUH, (U3NUYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIN

YMmenue pemarh pacu€THble 3a7auu (Ha 6a3e 2 — 3 ypaBHEHHM),
UCTOJNB3ys 3aKOHBI W (OPMYJBI, CBS3BIBAIONINE (PHU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allUChIBATH KPAaTKOE YCIOBUE 3aJayH,
BBISIBJIATH HEJIOCTAIOIINE JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIHI,

H606XOI[I/IMBIG s eé pE€IICHUs, HCIIOJIb30BaTh CIIPABOYHEIC




10

JAHHbIE, TPOBOJIUTH pPACYETHI M OLEHUBATH PEATUCTUYHOCTH
MOJyYCHHOTO  3HAueHWs  (U3UYECKOM  BEIMYMHBL, YMEHHE
OTpEeACISATh Pa3MEPHOCTh (DU3MUECKON BEIUYUHBI, MOTYYCHHON

IIpH pELICHNUH 33]1a4U

YMeHHne XapakTepu3OoBaTh MPUHLMIBI JEHCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM UHCJIE€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB MO0 UX OMUCAHUIO, UCTIONb3YS 3HAHUS
0 CBOICTBax (M3MUYECKUX SBICHUN M HEOOXOIUMbIE (PU3UYECKUE

3aKOHOMEPHOCTH

VYMeHue HCIoNIb30BaTh 3HaHUS O (U3MYECKUX SIBICHUSX B
[IOBCEIHEBHOM JKM3HM i1 oOecnedyeHus O€30MacHOCTH IIpU
oOpamieHUn ¢  OBITOBBIMH  IpuOOpaMM ¥ TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHUS 3I0POBbS W COOJIOACHUS HOPM
JKOJIOTHUYECKOI0 IOBEIEHUA B OKPYKAIOLICH cpele; NMOHUMaHue
HEOOXOMMOCTHU MPUMEHEHHSI JOCTIKEHUH (PU3UKU U TEXHOJIOTUI

I palluOHAJIBHOT O IPUPOAOIIOJIB30BAHUS

11

OneIT moMCcKa, PeoOpa3oBaHUsl M MpPEJCTaBICHUsS WHGOpMaIUU
(bU3UYECKOTO COJEP)KAaHMS C HMCIOJIb30BaHUEM HH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHIA; yMEHUE OLICHUBATh
JIOCTOBEPHOCTH MOJTYyYEeHHON MH(OpPMAIIMKA HA OCHOBE UMEIOIIUXCS
3HAHUN U JIOMOJIHUTENIbHBIX MCTOYHHMKOB; YMEHHE HCIOJIb30BaTh
MPU  BBIMOJHEHWH y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJSPHYIO
TUTepaTypy (HPU3HUECKOTrO COAep aHUs, CIIPaBOYHBbIE MaTepHAIIbI,
pecypcbl  cetm  WHTepHeT; BiajeHne 0a30BBIMH  HaBBIKAMU
npeoOpa3oBaHus MHPOpPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B
JIPYTYI0; YMEHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE M YCTHBHIE

COO6H_ICHI/IH Ha OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB



HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA

OI'D 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe paBwxkeHue. MarepuanbHas Touyka. Cucrema oOTcuéra.
' OTHOCUTENBHOCTD JIBHIKEHUSI
PaBHomepHOe u HepaBHOMepHOe ABMxkeHue. Cpenusas ckopoctb. Dopmyna
1.2 JUIS1 BBIYMCIICHUS CPEIHEH CKOpOoCTH: V = S/t
PaBHOMEpHOE NpsAMONIMHENHOE NBU)KEHHE. 3aBUCUMOCTh KOOpPAMHATHI Teja
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBHXKCHHUS:
13 x(f)=x,+vt
I'padvkyn 3aBHCHMOCTH OT BPEMEHH ISl MPOSKIIMH CKOPOCTH, IMPOCKIIHH
NepeMenieHus, MyTH, KOOPAMHAThl NPU PABHOMEPHOM MPSAMOIUHEHHOM
JBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHM B Clyuyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHMUSI:
2
Sylf) =vg, =f+ay = %
@opMynbl Ul TPOEKIMHN NEPEMEIIEHUs, MPOEKIIMH CKOPOCTH U MPOEKINHU
YCKOPEHUS TIPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
2
14 -Sx(f):UOx'H“x'?-
U_,{.(f) =Upy T4, L,
a, () =canst,
Ulrl - l"}l:r: =2£I_T.S'_T
I'paduku 3aBUCUMOCTH OT BpEMEHHU MJisi MPOEKIIMH YCKOPEHHsI, TPOCKIIUU
CKOPOCTH, MPOEKIMH MEpPEMEIICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JIB>KECHUH
L5 CBobognoe manenue. GopmyIbl, ONUCHIBAIOIIME CBOOOIHOE MaJieHUE Tela

0 BEpTUKAIIN (I[BI/I)KCHI/IG TCJIa BHU3 WJIKM BBEPX OTHOCUTCIIBHO IMMOBCPXHOCTHU




3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHM Ui MPOEKIHMH YCKOPEHMS,
MPOSKIIMA CKOPOCTH W KOOPAMHATHI TPHU CBOOOJHOM MAJEeHUHM Tella IIO0

BCpTUKAIU

CKOpOCTh PaBHOMEPHOTO JBMDKCHHS Teja MO OKpYXHOcTH. Hampasienue
CKOPOCTH.

dopmya Ui BBIYMCICHUS] CKOPOCTH Yepe3 paguyCc OKPY)KHOCTH M MEPUO/T
oOpareHus:

2R
T

LenTpoctpemurenbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTENBHOTO

1.6 yckopenus. opmyina [uist BBIMMCIEHUS YCKOPEHUS:
2
_w
“ R
dopmyiia, cBsI3bIBaIOLIAst IEPUOJ U YACTOTY OOpalCHUS:
V= !
T
Macca. [InotHOCTH BemecTBa. @opmMyina Ui BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. CloskeHue Cuil
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroTOHa
Bropoii 3akon HeroTona:
F=m.d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpPA CHJIBI,
JEWCTBYIOLIEH HA TEJIO
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F, L =—F
F. 24 P-I—J»E




TpeHHe IMOKOsA U TPCHUC CKOJIbXKCHUA. ¢>0pMyJ1a AJI1 BBIYUCIICHUA MOIYJIA

CHJIBI TPCHUSA CKOJIBXKCHUS:

1.12 EF_=u-N
p=H
Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIpPyrou
nedpopmaruu (3axoH ['yka):
113 F=k-Al
BcemupHoe Tsarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
My -y
F=Gg.—1 2%
R
Cua TshxecTu. Y CKOpeHue CBOOOIHOTO MaCHHS.
1.14
dopmyna Ui BEIYUCICHUS CUIIBI TSXKECTH BOJIM3U MOBEpXHOCTH 3emiu: F =
mg.
JBuxenue minanet Bokpyr ConHua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 :& =mio
Nmnynbec cucremsl Tein. M3sMenenne nmmynbsca. IMIysibe cuibl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CUCTEMBI TE:
1.16 D=nyUy +i sy =const
PeaxkTnBHOE ABMKEHIE
Mexannueckasi pabora. @opmyra /715l BBIYUCIEHUS paOOThl CHIIBL:
A=Fscosu
MexaHnueckas MOIIIHOCTb:
1.17

nN=2
I




Kunernueckas u IIOTCHIHAJIbHAasA SHEPI'Us. dDOpMyna JJI1 BBIYMCIICHU A

KUHETUYECKON DHEPIUU:

IJE)E
E =—
2
Teopema o0 kuHeTHueckou sHeprun. Popmyria 1 BHIYUCICHUS
1.18
MMOTEHUMAIbHON HEPIUH TeJla, OJAHIATOrO
Haj 3eMIEi:
E,=mgh
Mexanuyeckas dJHEeprus:
E=E.+E P
1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. @opmysia /s 3aK0Ha
COXPaHEHUS MEXaHUYECKOI HEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPH HAJTMYUU CUIIBI TPEHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBINH 00ku. KIT/] mpocThix MexaHH3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHre TBEPAOTO TENA.
@opMyia 11 BBIYKMCIICHHS IaBJICHHS TBEPIOIO Tena:
p= F
5
191 JlaBnenue raza. ATMocepHoOe 1aBleHUE.

FI/I,Z[pOCTaTI/I‘-ICCKOC AaBJICHUC BHYTPU KUIAKOCTHU.

®opmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUIKOCTH:

p=pgh+p_,




1.22

3akoH [lackans. ['uapaBnudeckuii mpecc

1.23

1.24

3akoH Apxumena. Dopmyna Ui ONPEACIICHUS BbITAJIKUBAIONICH CHJIBI,

JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:

F Am. —PE v
VYcnoBue mnaBanus tena. [lnaBanue cy1oB 1 BO3AyXOIUIaBaHHUE
Mexannueckue KojeOaHUs. AMIUIMTYIA, MEPUOJ M YacTOTa KoJeOaHHIA.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

vol
T

1.25

Matematuueckuid U TPYKUHHBIM MasTHUKHU. [IpeBpalieHue sHEpruu mpu

KoJie0aTeIbHOM JABUKCHHUN

1.26

3aTYXEIIOH_[I/IC KoJIEOaHMSL. BBIHY)KI[CHHLIG xonebanus. Pe3onanc

1.27

1.28

MexaHU4YeCKHe BOJIHBL. HpO,Z[OJIBHBIC " IOIICPCUYHBIC BOJIHBI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

rL=v-T

3Byk. I'poMKoCTh 1 BbIcOTa 3ByKa. OTpakeHHe 3BYKOBOI BOJHBI Ha TPaHUIIE

nByx cpell. MHdpa3Byk U ynbTpa3ByK

1.29

Ipaxmuueckue pabomol

N3mepenne cpeaHed MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUIIbI; KECTKOCTH
NPYXKUHBL; K03((UIIMEHTA TPEHUS CKOJIBXEHUS; Pa0OThI CUJIBI TPEHUS, CUIIBI
YIOPYTOCTH; CPEIHEN CKOPOCTU IBIKEHHS OpyCKa M0 HAKJIOHHOM TJIOCKOCTH;
YCKOpeHus: Opycka Ipu JBMKEHUU MO HAKIOHHOM IJIOCKOCTH; YacTOTHl U
nepuofa KojiebaHW MaTeMaTHYeCKOro MasTHUKA; YacTOThl W Iepuoja
Kone0aHui MPYXKMHHOTO MAasTHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIErO Ha
pplyar; paboThl CHUJIBI YIPYrOoCTH MpU MOAbEME TIpy3a C IOMOIIBIO
HETOJBI)KHOTO 0JioKa; paboThl CHIIBI YNPYTrOCTH TPH MOABEME Tpy3a C
IIOMOIIBIO TTOABHKHOTO OJIOKA.

HccnenoBanye 3aBUCUMOCTH apXMMEOBOM CHIIBI OT 00bEMa MOrpyx EHHOM
YacTH Te€Ja U OT IUIOTHOCTH JKHUJKOCTH; HE3aBUCUMOCTH BBITAIKHWBAKOLIEH
CWJIBI OT Macchl Te€Ja; CHJIbI TPEHHUS CKOJBXEHHSI OT CHJIbl HOPMaJbHOI'O
JABJIEHUS M OT poAa NOBEPXHOCTH; CHJIbl YINPYTOCTH, BO3HHUKAKOIIEH B

Npy)XHHE, OT CTENEeHH AedopManuu MpyKUHBI, YCKOpEHHUs Opycka OT yria




HaKJIOHA HampapBisioleil; mepuoja (YacToThl) KoJIeOaHHl HUTSHOTO
MasTHUKA OT JUTMHBI HUTH; TIEpHOa KOJeOaHU MPYKHHHOTO MasSTHHUKA OT
Macchl Tpy3a M JKECTKOCTU MPYXKHHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
neproja KoysieOaHWUN HUTSHOTO MasTHHKAa OT Macchl rpysa. l[Ipomepka

YCJI0BUs PABHOBECHUS pblyara

Qusuueckue sAereHuss 6 npupode. TIPUMEPbl IBMKEHHUS C Pa3IMYHBIMU
CKOPOCTSMHM B JKMBOW M HEXKHMBOM NPHUPOAE, NEUCTBUE CHIIBI TPEHUS B

Opupoac M TCXHUKE, IMPHUIIMBLI W OTIMUBLI, IBUKCHUC IIJIAHCT ConHeuHon

1.30 CUCTEMbI, PEaKTUBHOE JBM)KEHUE >KMBBIX OPraHU3MOB, pblYyaru B Tele
YeloBeKa, BIUSHUE aTMOC(EepHOro 1aBIeHUS Ha )KUBOW OpraHu3M, IJIaBaHHe
pBIO, BOCHpPHUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IIyHaMH, 9XO
Texnuueckue ycmpoucmea. CIUIOMETpP, JATYUKU TOJOKEHUS, PACCTOSHUSA U
YCKOpEHUS, AMHAMOMETp, MOALIUIHUKU, PAKEThl, pblYar, MOJBIKHBIA H

131 HEMNOJIBUKHBIA OJIOKH, HAKJIOHHAS! IJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY,

' cooOnraronmecs cocybl, yCTPOMCTBO BOJOIPOBO/IA, THAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBON HACOC, apeoMEeTp, XOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TETUIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHHUS

2.1 BemecTBa. Mojenu TBEPIOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSTHUM
BenlecTBa. Kpucraminyeckue u amopdHsie Tena

25 JlBmkeHne dactul BemiecTBa. CBSA3b CKOPOCTH JABW)KEHHS YaCTUL[ C

' TeMieparypoil. bpoynosckoe aBmxenue, 1uppy3us

2.3 CMaunBaHue U KanWUISIPHbIE SBJICHUS

2.4 TemnoBoe paciimpeHue u cxxatue

2.5 TemnoBoe paBHOBECHE

26 Buytpennsas sueprus. PaGora u Teruionepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Tenonepenayn: TeMIONPOBOIHOCTb, KOHBEKLNS, U3TyUCHHE

28 HarpeBanue wu oxnaxnenue ten. KonmdecTBO TeminoTsl. Y enbHas

TEIUIOEMKOCTD:




2.9

O=cm(t,—1;)

3akoH COXpPAaHCHUS SHCPIruMu B TCIIJIOBLIX IPpOLCCCAX. YPaBHeHI/IC TCIIJIOBOI'O

OastaHca:

O +0, +..=0

2.10

Ucnapenue n koHaeHcauus. MI3MeHeHHe BHYTPEHHEH SHEPIrud B MPOLECCE
WcrnapeHuss W KOoHJeHcanuu. KuneHwe KUIKOCTH. YelibHas TeIoTa

napoo6OpasoBanus: L = Q/m

211

BnaxnocTth BO3yXa

2.12

2.13

2.14

IInaBnenue wu KpucTallIn3alus. HN3meHeHue BHYTpeHHCﬁ OHCPIun IIpH

IUIAaBJICHUU U KpUCTAJIJIM3allhU. VaenpHas TEII0Ta MIaBICHUS

BHyTpeHHs SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CTrOpaHUs

toruBa: = Q/m

[Tpununs! paboTs! TemnoBbix Apuratenei. KI1/1 teruioBoro apurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  yAenbHOW  TEIJIOEMKOCTHM  METAJUIMYECKOTO  IIWIIMHJPA;
KOJIMYECTBA TEIUIOTHI, ITOJIy4EHHOTO BOJOW KOMHATHOM TeMIIepaTyphl
(UKCUpOBaHHOM Macchl, B KOTOPYIO OIyIIEH HarpeTbli IWIMHAD;
KOJIMYECTBA TEILIOTHI, OTJAHHOI'O HATPETBIM LUIMHAPOM, IIOCIE OIyCKaHUs
€ro B BOJly KOMHAaTHON TeMIIEpaTyphl; OTHOCUTEIBHON BIAKHOCTH BO3/1yXa;
YAEIBHOM  TEIUIOTHl  IUIaBJI€HMS Jbaa. McecnenoBanue  M3MEHEHMS
TEMIIEpaTyphbl BOABI MPH PA3IMYHBIX YCIOBUSX; SBJIEHUS TEIIooOMeHa MpH

CMEIIMBAaHUH XOJOIHOHN U POp}I‘{Cf/'I BOJBI; IpoHecCa UCIIApCHUA

2.16

Qusuueckue sA61eHUs 8  Npupode: TIOBEPXHOCTHOE HATSDKEHHE U
KaNMWJUISIPHBIE SIBJICHUS B MPHUPOJAE, KPHUCTAUIBI B MPHUPOJAE, H3ITYUCHHE

ConHma, 3amep3aHue BOJOEMOB, MOpCKHE OpH3bI; 00pa3oBaHHE pPOCHI,




TyMaHa, NHEs, CHEra

Texnuueckue ycmpoﬁcmea: KallWJIIAPbI, IIPHUMEPEI HCIIOJIb30BaHUA

KPUCTAJUIOB, UJKOCTHBIM TEPMOMETp, JNATYUK TEMIIEPATYPhl, TEPMOC,

2.17
CHUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTATEJIb BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpuszanus Tei. J[Ba Buga 3JMeKTPUUECKHUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHHUs AJIEKTPUUECKOTO 3apsiia
"y Onextpuueckoe moje. Hampsk€HHOCTH anekTpudeckoro moud. [Ipunimn
CYTNEPIIO3UIINH JIEKTPUUECKHUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn snexktpuueckux 3apsiaoB. JleficTBHE SJIEKTPUUYECKOrO MOJs Ha
anekTpudeckue 3apsiabl. [[pOBOTHUKY U IUAIEKTPUKH
[TocTostHHBIN snekTpudecKuid TOK. JlelcTBus siekTpuueckoro Ttoka. Cuia
Toka. Hampsixenue.
3.6 I =q/t,U=A/
DIEKTPUYECKOE CONMPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE CONTPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma st yuactka snekrpudeckoi nenu: | = U/R
[TocnenoBarenbHOE COETMHEHHE MPOBOAHUKOB:
I =I,.U=U+U,. R=R +R,
| | 1 2
3.9 [TapannensHOE COeTUHEHNE TPOBOTHUKOB PABHOTO COMPOTHBIICHUS:

U=UgI=1+I;R=2.

2

CwMmerniagHbIE COCIUHCHUA ITPOBOAHHUKOB

3.10

Pabota u momHOCTh A5ekTpuueckoro Toka. A = Ult, P = Ul




3.11

3.12

3akoH /oy — Jlenna:

0=I"-R-t

OneiT Dpcrena. MarHuTHoe Mojie TPSIMOTO MPOBOJHHMKA ¢ TOkoM. JluHuu

MarHuTHON MHIYKIIHH

3.13

3.14
3.15

MarauTHoe II0Jie ITOCTOSIHHOIO MAarHHTa. B3aHMOﬂCﬁCTBHe IIOCTOAHHBIX

MarHuTOB
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM

OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON HHAYKIuK. [IpaBumno Jlenua

3.16

IIpaxmuueckue pabomul

W3mepenue 3I€KTPUUECKOrO  COMPOTHBIICHUS  PE3UCTOPA; MOIIHOCTU
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIYECKOTO TOKA.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHHUKE
(pe3ucropbl, JaMIo4ka), OT HANpsHKEHUS Ha KOHIAX MPOBOJHUKA;
3aBUCHUMOCTH COIIPOTUBJIEHHUS OT JJIMHBI MPOBOJHHMKA, IUIOIIAAN €ro
MOTNIEPEYHOI0 CEYEHHUS U YIENBHOIO CONPOTHUBIICHUS.

IIpoBepka  mpaBuia  Aus ANEKTPUUYECKOTO HaIpsHDKEHUS npu
MOCJIEIOBATEIbHOM ~ COEAMHEHUM TMPOBOAHUKOB; TpaBWiIa I  CHIIbI
ANEKTPUYECKOT0 TOKa MpPU MapajljIeIbHOM COEIUHEHUH IPOBOJIHUKOB

(pe3ucTophl U TaMIOYKa)

3.17

Qusuueckue s61eHUA 68 npupode. SIEKTPUUYECKHE SBIEHHUS B aTMocdepe,
ANEKTPUYECTBO JKHUBBIX OPraHU3MOB, MarHUTHOE Toje 3emiu, Jpeid

TMMOJIFOCOB, POJIb MArHUTHOT'O MOJIA IJIA )KU3HU Ha 3CMJ'Ie, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK DJIEKTPUYECKOM DSHEPruu, HIIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTelbHbIE AJIEKTPONIPHOOPHI (mpumepsr), JEKTPUUECKHE
MpelIOXPaHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUTATENb IMOCTOSHHOIO TOKa,

re’HepaTrop MOCTOAHHOT'O TOKa

3.19

3J'ICKTpOMaFHI/ITHBIe BosHEL. [IIkama QJICKTPOMArHUTHBIX BOJIH

3.20

JlydeBas mojzenb cBeta. [IpsMonnHeitHOe pacpoCTpaHEHUE CBETA

3.21

3akoH oTpaxkeHus cBerta. [nockoe 3epkano

3.22

[Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETA




3.23

Hucnepcus cera

JIunza. Xopx nydeid B jnuH3e. POKYCHOE PacCTOSHHME JHMH3bL. OnTUdeckas

3.24
cuia quH3el D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTudeckue mpruoOPsI
IIpaxmuueckue pabomol
#i##Par#t#113mMepeHne ONTHYECKON CHIIBI COOMpArOIIeH JTHH3BL, (POKYCHOTO
paccrosinus coOuparomieii JuH3bl (10 CBOWMCTBY paBEHCTBA pa3MepoB
mpeaIMeTa U U300pa)KeHwsl, KOTaa IMPeMET PacIoiio’KeH B IBOHHOM (okyce),
3.26 MTOKa3aTesl MPEJIOMIICHHS CTEeKJIa.
#HH#Par###lccnenoBanne cBOMCTBA U300paKEHUS, TOJIYYEHHOTO C IIOMOIIIBIO
coOuparoliel TUH3bI; U3MEHEHUs! (POKYCHOT'O PACCTOSHUA JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa TIPEJIOMJICHUSI CBETOBOTO JIyda OT yIjia MaJCHUs Ha
TpaHUIE «BO3JIYX — CTEKIIO»

3.7 Qu3zuueckue saenreHus 6 npupode. 3armenus Connua u JIyHbI, 1BeTa Tell,
' ONTHYECKHUE sBJIeHUs B aTMocdepe (1iBeT Heba, pedpakius, pagyra, MUpax)
398 Texunuueckue ycmpoticmea: OYKH, TEPUCKOI, (oToarmapar, ONTHYSCKUE

' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
11 PanunoaktuBHOCTh. Anb(da-, Oerta-, ramma-usnydeHus. Peaknuu anbda-u
' Oera-pacmajna
45 OmnwiTel Pesepdopaa mo paccesHuro anbda-yactuil. [ImaHerapuas momenb
' aToMa
4.3 CocraB atromHoro sipa. M3oToms
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SAnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsA0BOTO M MAaCCOBOTO YHCEI
Qu3zuueckue seneHuss 6 npupode: ECTECTBCHHBIA PaJMOAKTUBHBIN (OH,
4.6 KOCMHUYECKHE IIy4d, PaJUOAKTUBHOE H3IyudE€HHE MPUPOJIHBIX MHUHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX M3ITyUYE€HUN Ha OpraHU3M YeOBeKa
47 Texuuueckue ycmpouicmea: CHEKTPOCKON, WHANBUAYAIBHBIH TO3UMETP,

Kamepa BunbcoHa, simepHast SHepreTuka




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.W. AkiinonepHoe 00I11eCcTBO
«3narensctBo «IIpocBemienue»

» dusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YU€OHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppimkun .M., UBanoB A.M. AkunoHepHOe 00111ECTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadorantoe [lepwimikun .M., I'yrauk E.M., IBanoB A.W. u np.

AximonepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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