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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN M TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yuéroM denepalibHOM pabdoueil MporpamMMbl
BocnuTanus U KoHuenuuu npenojiaBanusi yaeoHoro npeamera « Dusukay.

Conepxanue mporpaMMbl 1Mo (U3MKE HampaBleHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCAd W OPraHU3alUI0 H3YyUYCHUS
bu3NKK Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameTa B peanusanuu tpedoanuiit ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAalpeAMETHBIM pe3ysibTaram oOydeHHs, a
TaK)K€ MEXKIIPEJAMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus.

[Iporpamma 10 (u3MKEe YyCTaHABIMBAET paclpeesieHne Y4eOHOro
MaTepuaiia mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraeT IPUMEPHYIO
MOCJIEI0BATEIbHOCTh MU3YUYEHHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
MPEIMETHOTO COICPKAHUS U yU€TE BO3PACTHBIX OCOOCHHOCTEH 00yJarOIINXCsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbI0 OKa3aHUS METOIMYECKOM
MIOMOIIY YYUTEIIO B CO3/IJaHUU paboYeil MporpaMMbl 10 y4eOHOMY MPEIMETY.

dusnuka SBIAETCS CHUCTEMOOOPA3yIONIUM JIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3MYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB M SIBJIICHWM, HM3y4aeMbIX XHUMHEH, OMOJOTHEH, acTpOHOMHUEH W
¢usnueckoil reorpaduei, BHOCUT BKJAJ B ECTECTBEHHOHAYYHYIO KapTUHY
MHUpa, MPEeAOCTaBiIsIeT HauOoyiee SICHbIE OO0pa3lbl MPUMEHEHHS HAyYHOTO
METO/1a TI03HAaHUSI, TO €CTh CII0C00a MOTYyUYEHUS TOCTOBEPHBIX 3HAHUH O MHUpE.

OpnHa U3 riaaBHBIX 3a/1ay GU3MUECKOro 00pa30BaHUs B CTPYKTYpE OOIIEro
o0pa3oBaHus COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsi.

N3yuenne Qusukun Ha 0a30BOM ypOBHE MPENIOJAraeT OBJAJACHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEepU3YIOIIUMUA €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIIEHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHMUS;

e UVHTEPOPETUPOBATH JIaHHBIE W  HUCIOJb30BaTh  HAYYHBIE
JIOKa3aTeIbCTBA JJIs MOJTYYEHUS BHIBOJIOB.

Henmn wm3yueHus ¢GU3MKM HA ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpeneneHsl B KoHrenuu npenogaBaHusi yuyeOHoro mnpeamera «DPusukay B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peamu3yOIux
OCHOBHBIE 00111€00pa30BaTeIbHBIC MPOTPAMMBI, YTBEPKIAEHHOW pPEIICHHEM
Komnernn MwunucrepctBa mpocsenieHust Poccuiickort deaeparuu (MpoTOKOM
ot 3 nexabps 2019 r. Ne [1IK4BH).

Heau nzyuyenuss Gpu3uku:

e TMpuoOOpeTeHrne WHTEpeca W CTPEMJICHHs] OOydYaroIMXCS K HAyYHOMY
M3YUYCHHIO MPUPOJBI, PA3BUTUE MX HHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pAa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ I[O3HAHUA U
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOIIEHUS K OKPYXKAIOUUM
SIBJICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3yUCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;



(dbopMHpoBaHUE MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TNPEJCTAaBIEHUH O BO3MOXKHBIX cepax  Oyayuien
npodeccruoHanbHOM AesATeIbHOCTH, CBA3aHHON C (DU3UKOM, MOATOTOBKA
K JaJdbHEHIeMy 00y4eHHUIO B 3TOM HaIIPABJICHUH.

I{OCTI/I)KGHI/IG OTHX ueﬂeﬁ IIporpaMmesl I10 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/ISI oOecrnieunBaeTcs PCIICHUEM CIICAYIOMINX 3aaad.

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOEHUHU BEIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SABJICHUSIX;

npUOOpEeTeHHEe YMEHUM OMUCHIBATH U OOBACHITH (PU3UUECKHUE SIBJICHUS
C MCIOJIb30BaHUEM TOJTyYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB pELIEHUsI MPOCTEHINMX pacy€THBIX 3aJad ¢
UCIOJIb30BaHUEM (DU3UYECKUX MOJIeNiel, TBOPYECKUX W MPaKTUKO-
OpHEHTHUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HaOIIOAaTh NPUPOJHBIC SIBICHUS W BBINOJHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCIIEPUMEHTAIILHBIE UCCIICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHME mNpuéMoB paboTel ¢ uHopMmarnuendn  (uzmyeckoro
coJiepKaHusl, BKIIOYass MH(POPMALUIO O COBPEMEHHBIX TOCTHXKEHHSIX
(bu3KKY, aHAIU3 U KPUTHYECKOE OIEHUBaHNE UH(OpMAIIUK;
3HAKOMCTBO €O  cepamu  mpoecCHOHANBHON  JIeATEeIbHOCTH,
CBA3aHHBIMM C  (PU3UKOW, ¥ COBPEMEHHBIMH TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTHXKEHUAX (HU3UUECKON HAYKH.

Ha uzydenne ¢pusuku (6a30BbIi ypOBEeHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBoAUTCS 238 4acoB: B 7 kilacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kmacce — 102 yaca (3 yaca B
HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (usuke rnepeyeHs J1adbopaTtopHbIX paboT
U ONBITOB HOCHT PEKOMEHIATEIbHBIA XapakTep, YYHTEIh JeaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PabOT W OMBITOB C YYETOM HHIWBHIYATHHBIX
O0COOCHHOCTEM  OOydYarolmUXCs, CIHCKa OKCICPUMEHTAJIbHBIX  3aJlaHUM,
IpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOI'O dK3aMeHa 1o (u3uke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IEro MUpaA.

®dusuka — Hayka o mpupoje. SBieHus npupojbl. OuznyecKkue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIE, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusndeckue BeJMUUHBL. M3MmepeHue ¢usznueckux BeauduH. Ouznyeckue
npuoopsl. [lorpentnocts n3MepeHuit. MexxayHapoiHasi CUCTeMa €IMHMII.

Kak ¢wu3uka u jApyrue eCTECTBEHHBIC HAyKH H3Y4alOT MPUPOY.
EcrecTBeHHOHAY4YHBIM METOJ| MO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABI)KCHUE THUIIOTE3, OJKCIEPUMEHT I10 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaeMoro sBieHus. Onucanue (GU3MYECKUX SBICHUM C
MTOMOIIIBIO MO/IETIEH.

Jemoncmpayuu.

1. MexaHW4YeCKHEe, TEIUIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC

SIBJICHHUS.
2. ®dusunyeckue nTpuOOPHl U MPOIEAypa NMPSIMbIX U3MEPEHUN aHAIOTOBBIM
U 1IU(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenue 1EHbl IeJICHUS IKaJIbl U3MEPUTEIBLHOTO Tprbdopa.
N3mepeHne paccTosaHUil.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Ornpenenenue pa3MepoOB MajbIX TEN.

N3mepenne temnepaTypbl OpH MOMOIIU KUIKOCTHOIO TEPMOMETpPA U
JaT4YdKa TeMIIEPaTyphbl.

[IpoBenenne ucciaeqoBaHus MO MPOBEPKE TMIIOTE3bI: NAIBHOCTH MOJIETA
IapyKa, MYyIMIEHHOTO TOPU30HTAJIBHO, TE€M OOJbINe, 4YeM OoJiblie
BBICOTA ITyCKA.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BemiecTBa: aToOMbl M MOJIEKYJBI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBr>keHnne yactul BemiecTBa. (CBsA3b CKOPOCTHM JBHIKEHHUS YacTHUIl C
TeMreparypoil. bpoyHoBckoe nBuxenue, nuddysusa. BzanmoaelicTBue 4yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPIBIX (KPUCTATUTMUECKHUX) Tell. B3anMOCBSI3b MEXTy CBOMCTBAMH BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSX M HUX ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHhIX COCTOSTHUM BO/IBI.

Hemoncmpayuu.

1. Habnrogenue OpOyYHOBCKOTO JIBHKECHHSI.

2. Habmonenue nuddysumn.

3. HaGmiomenue  siBneHuil, OOBSICHSIOMUXCS  MPUTSHKEHUEM WA

OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psioB (C HCIOJIb30BaHUEM

doTorpaduii).

2. OmbITH O HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.
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Mexannueckoe ABukeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUUHU. 3aKOH MHEPLMU. B3auMoAeicTBUE Tell Kak MpUYMHA
U3MEHEHUSI CKOPOCTH IBWKEHHMS Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTE BemecTBa. CBA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJNI B €IUHUILIC
00BéMa BellecTBa.

Cuita kak XxapakTepucTuka B3auMoaeicTeus Ten. Cuia ynpyrocTu U 3aK0H
I'yka. 3MepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBICHUE TATOTEHUS U CUja
TsokecTd. Cuhila TsDKECTHM Ha JApyrux IulaHeTax. Bec Ttema. HeBecomocTs.
CrioxeHne Cwil, HalpaBJIEHHBIX MO OAHOW mpsiMoi. PaBHoAeicTBYyrOIIas CuUil.
Cuna tpenus. TpeHue CKONBXEHUS U TPEHUE MOKOA. TpeHue B MPUPOAE U
TEXHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBMXKEHHS Tela.
N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBneHust HHEPIUU.
Hab6nronenue n3aMeHeHusi CKOpOCTH TP B3aUMOJICHCTBUU TeE.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TE.
CroxeHue CHll, HalpaBJICHHBIX IO OJTHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
KUIKOCTH, MOJIEITH SJICKTPUIECKOTO aBTOMOOUJISL M TakK Jajiee).
2. OmpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUs OpyCcKa WM MIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.
3. OnpexneneHue MIOTHOCTH TBEPAOTO TeENA.
4. OmnbITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTb pacTshKeHUs (nedopmalin)
IPY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIbl TPEHUSI CKOJIbKEHUS
OT BEca TeJla U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHnne TBEPABIX TeJl, KUIAKOCTEN M ra30B.

HNanenne. CriocoObl yMEHBIIICHUS M YBEJIWUYECHHs JaBiieHus. JlaBieHue
raza. 3aBHCHMMOCTb JaBJeHHUS raza OT 00béma, Temmeparypsl. llepemaua
NABJICHUS TBEPABIMU TEJIaMHU, >XUAKOCTAMH U Ta3zaMH. 3akoH Ilackans.
[THeBMaTHUeCKHE MAalIMHBL. 3aBUCUMOCTH JABJICHUS KUIAKOCTH OT TIyOWHBI.
I'unpoctatnueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpuunHbI CyiecTBOBaHUS
BO3ymHON 06osouku 3emun. OnbiTr Toppuuerumm. M3mepenue armMochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 1715t m3Mepenns aTMoc(hepHOTo TaBJICHHUS.

JleicTBe KMIOKOCTM W Tra3a HAa NOTPYKEHHOE B HHUX TeJO.
BrirankuBaromas (apxumenona) cuia. 3akoH Apxumena. I[lnaBanue Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.
3aBUCHUMOCTb JABJICHUS raza OT TEMIEPATYpPHI.

Ilepenaya gaBineHUs! )KUIKOCTHIO U Ta30M.
Coobmaromuecs CoCy/ibl.

['mnpaBnuueckuii npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO ABICHUS.
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6. 3aBHCHMOCTH BBITAJTKMBAIOIICH CHUJIBI OT 00bEMA MOrPYKEHHOM YacTH
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CHIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YcioBuE TIUIaBaHMS TEJ: I[UIABAHWE WM TOTPY)KEHUE TEa B
3aBUCHUMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U )KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccnepoBanwe 3aBUCMMOCTM Beca Tella B BoJe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTh YACTH TEJNA.

2. OnpeneneHue BBITAIKUBAIONIEH CHIIBI, JEHUCTBYIOIIEH Ha TEJO,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIECH CHIIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUIAKOCTH, OT MAcChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIIECH CHIIBL,
JNEHUCTBYIOIIEH Ha TENO B JKHJIKOCTH, OT 00BbEMa MOrpY)KEHHOU B
YKUAJIKOCTb YaCTH TeJla U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
onpeaeseHue €€ rpy30n0abEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbruara. [IpuMeHeHue mnpaBuiia paBHOBECHs pblyara K OJIOKY.
«3onotoe mnpaBuwino» Mexanuku. KIIJI mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas »3Heprus. KuHeTHYeCcKass W TOTEHIMAalIbHAs DSHEPTHUs.
[IpeBpaiienrie OJHOrO BHAA MEXAHUYECKOW DSHEPruu B JApPYroi. 3akoH
COXPaHEHMS DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

TeJIa 110 TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUUA PaBHOBECHS pblyara.

3. Nsmepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. V3ydyeHue 3aK0Ha COXPAaHECHUSI MEXAHUUYECKON SHEPTIUH.

8 KIIACC

Pa3nen 6. TensioBbIe siBJIEeHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJSAPHO-KUHETUYECKON TEOPUM CTPOEHUS
BelmiecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThl, TTOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopaenu TBEPAOro, KHUIKOTO W Ta3000pa3HOTO COCTOSHUHN BEIECTBA.
Kpucramnmmaeckue u amopdubie Tena. OObSICHEHNE CBOMCTB Tra30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJOXEHUN MOJEKYJSIPHO-KUHETUYECKOU TEOPHHU.
CmaurBaHHE M KanWJUISIpHBIE ABJICHUS. TEIIoBoe paciMpeHre U CKaTHe.

Temmneparypa. CBsi3b TeMNEpPaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. BuyTpenuss sueprus. CrmocoObl M3MEHEHHsS BHYTPEHHEH OSHEpruu:
Terionepeaaya u COBEpPIICHUE PadoTHL. Bugsr TETUIONepEeAauu:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIyYEHHE.

KonuuectBo TemnoTel. Y aenpHas TEINIOEMKOCTE BelllecTBa. TeINIo00MeEH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBimeHuwe w
OTBEPAEBAHUE KPUCTAUIMYECKUX BEIIECTB. Y JICIbHAS TEIUIOTA IJIABJICHHUS.



[Tapoo6pazoBanue u koHjeHcauus. Mcnapenue. Kunenue. YnenpHas Terora
napooOpa3oBaHusl. 3aBUCHUMOCTb TEMIEPATYphbl KUIEHUS OT aTMOC(HEpPHOTro
JABJICHHUSI.

Brnaxxnocts Bo3yxa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUs.

[Tpunnmner paboTsl TerioBbix apurateneit KIIJ temmoBoro asurarers.
TennoBble ABUTATENN U 3alATA OKPYKAIOLIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TETJIOBBIX MPOIECCAX.

Hemoncmpauuu.

Hab6nronenue 6poyHOBCKOTO JIBHXKEHHUSI.

Habmonenue nuddysun.

HabGnronenue siBneHui cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
Hab6nronenue TemioBoro paciumpeHus Tedi.

W3meHeHue naBieHus ra3a mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIAKJICHUH.

[IpaBuia u3MepeHHs TEMIIEPATYPHI.

Bue! Teronepenaun.

OxJtaxkJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu COBEpIICHHH paOOTHI BHEIIHUMHU CUJIAMH.

10. CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11. HaGnroeHne KumeHusl.

12. HaGrofieHue moCTOSTHCTBA TeMITEpaTyphl MPH TJIaBJICHUH.

13. Moaenu TerIoBbIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol.

1. OMNBITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJISIPHOTO MPUTSKEHHUS.
2. OnpIThI O BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIA WJIU caxapa.
3. OmnbITHI 110 HAOIIOJEHUIO TEIUIOBOT'O PACIIUPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue gaBjaeHUs BO3ayXa B Oa/IOHE IIMPUIIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHUSA BO3[yXa OT €ro
00BbEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IlpoBepka THMOTE3bl JHHEHHOW 3aBUCUMOCTH JJIUHBI CTOJIOMKA

KUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphbl.
7. HaOmionmenve w3MeHEHUsI BHYTPEHHEH JHEPruu Tejla B pe3yJsibTare
TEerIonepeaayn U paboThl BHEITHUX CHUJI.

8. HccnenoBanue siBJICHUS TEILIOOOMEHA NPU CMEUIMBAHUU XOJIOJIHON U

ropsityer BOJBL.

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW IIpHU

TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITUHIPOM.

10. OnpenenieHne yaeabHOU TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCapeHusl.

12. OnpeniesieHe OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpenenieHne yaeabHOM TEIIOTHI MIABICHUS JIbJA.

Pa3znes 7. DaekTpudecKkue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3anmogelicTBue
3apspKeHHbIX  Tell. 3akoH KyloHa (3aBUCHMMOCTh CHJIBI  B3aHMOJCHCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3aPSAJI0B U PACCTOSIHUSI MEXKY TE€JIaMM).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipuniun
CYyHEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaY€CTBEHHOM YPOBHE).

apwOdE
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Hocurenn »nekTpudeckux 3apsaoB. OJIEMEHTAPHBIA DIEKTPUYECKUN
3apsia. CtpoeHne aroma. [IpOBOOHWMKM WM JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HcTouHNKNM TOCTOSHHOTO TOKA. JIEHCTBUA SJEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuia TOKa. OJIEKTPUUECKOE HANPSIKEHHE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma mna ywactka uenu. I[locimemoBarenbHOE M MapaJUIEIbHOE COEOUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTpUYECKOro TOKa. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKUe 1ENMU U MOTPEOUTENN DJIIEKTPUUECKOM SHEpruu B OBITY.
KopoTtkoe 3aMbikanue.

[TocrosiHHBIE MarHuThl. B3auMOJEHCTBHME TMOCTOSHHBIX  MAarHHUTOB.
MaruutHoe mnosne. MarautHoe mosie 3eMJId M €ro 3Hauy€HUe IJIs KU3HU Ha
3emze. OnbIT Opcreaa. MarHuTHOE MOJIE 3JIEKTPUYECKOro Toka. [IpumeHenue
3JIEKTPOMArHUTOB B TEXHHUKE. J[eWCTBHE MAarHMTHOIO MOJISI Ha IIPOBOJHUK C
TOKOM. DJIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnonbs3oBanue
AJIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenma. Onextporenepatop. CrnocoObl MOMYYEHUS SJIEKTPUUYECKON HHEPTHUU.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DnexTpu3anus Ted.

2. JIBa poxa BIEKTPUYECKUX 3aps0B U B3aUMOJCHCTBUE 3apsKEHHBIX

TelL.

3. YCTpOHCTBO U JECUCTBUE JIEKTPOCKOIA.

4. DIEKTPOCTATHYECKAas UHIYKIIUS.

5. 3aKOH COXpPaHEHUS AIEKTPUUYECKUX 3aPsI0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopnenvupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.

8. M CcTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B dKUJKOCTH.

11. ['a30BbI pas3ps.

12. I3mepeHne Cuibl TOKa aMIIepMETPOM.

13. I3mepeHnne 3J1eKTpUIEeCKOro HaMpsKEHUST BOJIBTMETPOM.

14. Peoctar u Mara3suH CONPOTUBIIEHUN.

15. B3anmMo1ecTBUE MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MarHuTa.

17. MoaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19. MarHuTHOE MOJIe€ TOKA. DJIEKTPOMArHur.

20. JlelicTBME€ MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

21. DNEKTPOJBUTATEIb MOCTOSIHHOTO TOKA.

22. UcciienoBaHue SIBJICHUS SJIEKTPOMAarHUTHON MHIYKIWH.

23. OnbiTel Dapajes.

24.3aBUCUMOCTh HAIpPaBJICHHUS] WHIYKIIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHHS.
25. DNEKTpOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.



1. OneIThl 1O HAOMIOACHUIO SJEKTPHU3alUM TEJl HWHIAYKIHEH W NpH

CONPUKOCHOBEHHH.

2. UccnenoBanue AEHCTBUS DSJIEKTPUUYECKOTO TMOJISI HA MPOBOAHUKUA U
JTUDJIEKTPUKH.

3. COopka u npoBepka padOThl ITEKTPUUECKOM 1IETIH MOCTOSTHHOTO TOKA.

4. VI3aMepeHue u perympoBaHue CUJIbI TOKA.

5. M3MepeHue u peryinpoBaHUE HANPSKCHMUS.

6. HccrnemoBanue 3aBUCUMOCTU CUJIbI TOKA, UIYIIETO Yepe3 Pe3nucTop, oT
COMPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO

COIMPOTUBJICHUA IIPOBOAHHUKA OT €ro AJIHHBI, INIOIIAIN IIOIICPCUHOTO
CCUCHM U MaTCpHaJia.

8. HpOBCpKa ImpaBuJjia CJIOKCHHUA HaHp}I)KeHHﬁ IIpu IMOCJIICAOBATCIIBHOM
COCINHCHUU ABYX PC3UCTOPOB.

9. HpOBepKa mpaBujia A CHJIBI TOKa IIpU IIApalJICIIBHOM COCAHMHCHUU

PE3UCTOPOB.

10. OmipesiesieHde  pabOThl  DIEKTPUYECKOTO TOKA, MIAYIIETO 4epe3
pe3ucTop.

11. OmpesiesieHHe MOIIHOCTUA 3JEKTPUYECKOTO TOKa, BBIIEISIEMON Ha
pe3ucrope.

12. UccrnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO Y€pe3 JaMIIOUKy, OT
HaIpsDKEHHS Ha HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. UccrienoBaHne MarHUTHOTO B3aMMOJIEUCTBUSI IOCTOSTHHBIX MarHUTOB.

15. 3yyeHne MarHuTHOTO IOl TOCTOSIHHBIX MAarHUTOB TMPU  UX
00BEIMHEHUU U Pa3/ICIICHUU.

16. UcciienoBanne MAEUCTBHUS JIIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpPEJIKY.

17. ONBITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBHUS
KAaTYIIKU C TOKOM M MarHuta OT CHJIbl TOKAa W HaIpaBJICHUS TOKAa B
KaTYyIIKeE.

18. I3ydyeHue AeHCTBUSI MArHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u u3y4eHue padoThl DJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anmekTpoaBUrareibHONM yCTaHOBKH.

21. OnbITEl MO MCCIEAOBAHUIO SIBJIEHUSA 3JIEKTPOMATHUTHOW WHIYKILIHH:
UCCIIEOBAHUE M3MEHEHHI 3HAYEHUS W HAIpaBJICHHUS] UHIAYKIMOHHOTO

TOKaA.
9 KUIIACC

Pa3znes 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe ABWXKEHUE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAHWYECKOT0 JBHKEHUSI. PaBHOMEpHOE MpSMOJMHENHOE
nemwxenne. HepaBHoMepHoe mpsiMonuHeiiHOe naBukeHue. CpenHss
MTHOBEHHAs! CKOPOCTh TEJa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyckOpeHHOE mMpsMoinHEitHoe nBrkeHne. CBOOOIHOE
najnenue. OnbiTel ["anues.

PaBHOMepHOE nBUMKEHUE 1O OKpykHOCTHU. [leproa u yacTora oOparieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IlepBeii 3akoH Herorona. Bropou 3akoH HeroTona. Tperuii 3akoH
Herorona. [IpuHIumn cynepno3suumuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOS, APYTHUE BUIBI TPEHUS.

Cuita TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUsI. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBmxkenue mianeT Bokpyr CosHna. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocTh U neperpysKu.

PaBHoBecne MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecHe TBEPIOro Tena ¢ 3aKpPEIVIEHHOM OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynee Tenma. UM3MeHenwe wummynbca. KMMmynbc cuibl.  3akoH
COXpaHEHHMs UMIYJIbca. PeakTUBHOE IBUKECHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cui TSHKECTH, YIPYTrOCTH,
Tpenus. CBs3b dHepruu U padotel. [loTeHIIMaIbHAS SHEPTHS Teja, MOJIHITOrO
HaJl TOBEPXHOCTHIO 3emiid. [loTeHuuanbHAss DHHEPrus CXKATOW NPYKUHBI.
Kunetnueckas sneprus. TeopeMa 0 KHHETUYECKOM SHEPTUU. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPTUM.

Jemoncmpayuu.

1. HabGmroneHne MexXaHMYECKOTO JBIDKCHHS Teja OTHOCHTEIBHO pPa3HBIX

TEJ OTCUETA.

2. CpaBHeHHE MyTEHl W TPACKTOPUM JABUIKEHHUSA OJIHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHUS MPSMOJIMHEWMHOTO JBUKCHUS.

HccnenoBanue npu3HakoB PAaBHOYCKOPEHHOTO JBUKCHUS.

Habmronenue aBrKeHUsI Tela Mo OKPY>KHOCTH.

Habmronenne MexaHMUECKUX SIBJICHHHM, IPOMCXOSAIINX B CHCTEME

oTcuéra «Tenmexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KECHUM

OTHOCHUTEJIFHO KaOMHeTa (PU3HKH.

7. 3aBHUCHUMOCTb YCKOPEHHS Te€ja OT MAcChl Teja U JCHCTBYIOLIECH HA HErO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI IIPU B3aUMOJICHCTBUU TEJL.

9. M3meHeHue Beca Tenna Mpyu YCKOPEHHOM JIBHXKEHHM.

10. [lepenaya nmnynbca npu B3aUMOJIECUCTBUU TEIN.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHUCTBUU TEIl.

12. CoxpaHeHHE UMIYJIbCA MPU HEYNIPYTOM B3aUMOICHCTBUM.

13. CoxpaHeHHE UMITYJIbCaA TIPH a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTHBHOTO JIBHYKCHHUS.

15. CoxpaHEeHHE MEXaHUYECKOU SHEPTUH MIPH CBOOOTHOM MaJACHUMU.

16. CoxpaHeHME MEXAaHWUYECKOM »HHEpPruyd TMpU JBWIXKCHUU Tejla IO
JNEUCTBUEM ITPYKUHBL.

Jlabopamopnsie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa JiJig pa3roHa W JajdbHEUIIIEro paBHOMEPHOTO
JBYKEHUS IIapUKa WU TEJICKKHU.

2. OmpeneneHune CpenHEN CKOPOCTH CKOJBXKEHUS OpyCcKa WU JBUKEHUS
I1apyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OnpezneneHue yCKOpeHUsl Tejla MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIW MPU PABHOYCKOPEHHOM JBWXCHHH Oe€3
HayaJbHOM CKOPOCTH MYTH OTHOCSATCS KAaK PsAJl HEYETHBIX UYHCEN, TO
COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.
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6. MccrnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIbI
HOPMAJILHOTO JaBJICHHUSI.

7. Omnpenenenne K03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmnpeneneHue kECTKOCTU MPY>KUHBI.

9. Ompenenenre pabOThI CHIIBI TPEHHUS MPU PABHOMEPHOM JBUKEHUU

TeJla M0 TOPU30HTAIBLHON MOBEPXHOCTH.
10. Onpenenenne pabOTHl CHJIBI YINPYrOCTH IIPpU TMOJIBEME TIpy3a ¢
UCIIOJIb30BaHUEM HETIOJIBHYKHOTO U TIOABUKHOTO OJIOKOB.

11. I3yueHue 3aKkOHa COXPAHEHUS YDHEPTUH.

Pa3znen 9. MexannuecKkue KoJ1e0aHUS M BOJIHBI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIUTyJda. MaTeMaTH4eCKuid W NPYKUHHBIA MasTHUKH.
[IpeBparienre 3HEPTrUn Mpu KojieObaTeIbHOM JIBH)KCHUH.

3aryxawpmme Kojebanus. BpIHyXkaeHHble  KojeOaHusa. Pe3onHawnc.
Mexannueckre BOJIHBI. (CBOWCTBA MEXaHWYECKHMX BOJH. IlpomonbHble U
MOINepeyYHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHHUS.
MexaHnuyecKkre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa 1 BhicoTa ToHa. OTpakeHue 3Byka. Hpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xoneOaHuW Te MO ACHCTBUEM CHIIBI TSXKECTH W CHJIBI
YIOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
Habmronenue BeIHYXICHHBIX KOJICOAaHUI M pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMIEPEYHBIX BOJH (HA MOIEIH).
Habmroneane 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
./Iaéopamopubte pabomul u onvimel.
1. OmpeneneHre YacTOThl M TEpHOJa KoJIeOaHW MaTeMaTHYECKOTro
MasITHHKA.
2. OnpexaeneHue 4acTOTHI U Meproa KojacOaHu MPyKMHHOTO MasSTHUKA.
3. HccnenoBanue 3aBUCHMOCTH ITepuofa KoJIcOaHMH TMOJBEIICHHOTO K
HUTH TPy3a OT JJIMHBI HUTH.
4. VccnenoBaHWe 3aBUCHMOCTH TEpHoOJia KOJIEOaHWH  IPYKHHHOTO
MasiTHUKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpHOJia KOJICOAHWH Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MacChI Tpy3a.
6. OnbITBI, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTh TIEpHOJA KOJIeOaHUMU
MPY>KUHHOTO MAasiTHUKA OT MAacCChl Tpy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO IMaJICHHS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  T0Jie.  DJEKTpOMarHuTHble BoOJHBIL.  CBoiicTBa
3JIEKTPOMArHuTHBIX BOJH. IIIKanma 3neKTpoMarHUTHBIX BOJH. Mcmosiab3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpoMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CpoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.
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1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIBEHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe SIBJIEHHUS.

JlyueBas  mopenp  cBera. HMcrounwkum  cBera.  IIpsMosmHerHoe
pacnpoctpanenue cBeta. 3armeHuss CosHia U JIyHel. OTpaxeHHe CBeTa.
[Tnockoe 3epkaiio. 3aKOH OTPAXKEHUS CBETA.

[IpenomiieHue cBeta. 3aKOH TpelOMJICHHsl cBeTa. [loaHOe BHyTpeHHEe
OoTpak€HHE cBeTa. M Ccmoyib30BaHWE IIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBO/IAX.

Jlunza. Xonm nyder B smH3e. OnTudeckas cuctema Qoroarnmapara,
MUKpOCKONa W Tejeckona. ['ma3 kak onTuyeckas cucrtema. binu3opykocTh U
JalIbHO30PKOCTh.

Paznoxxenue Oenoro cBera B crektp. OmnbiTel HpetoToHa. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Jemoncmpayuu.

1. IIpsMonnHENHOE PacpOCTPAHEHUE CBETA.

2. OtpaxxeHue cBera.

3. Ilomyuenue wu300paXeHHl B IIJIOCKOM, BOTHYTOM M BBIMYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuid CBETOBOI.

Xox mydeid B cOOMparoieit JInH3e.

XoJ1 Iy4el B pacCErBaroIIECH JIUH3E.

[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. puniun peictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mogens Tiiasza.

11. PaznoxeHue 6€10ro cBeTa B CIEKTP.

12. [lomy4yenue 6e10ro cBETa IPU CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yIila OTPa)XKEHHUsI CBETOBOTO Jiy4a OT yrija

NaJCHUS.

2. M3yueHue xapakTEepUCTHK N300PAKEHUS MPEIMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHre 3aBHCHMOCTH YIJIa MPEJIOMIJIEHUSI CBETOBOrO Jiyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIION.

4. [lonmyueHue U300paKEHHM C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. OnpeneneHue  (POKYCHOTO  PACCTOSHUS W ONTHYECKON  CHIIBI

coOuparoIei JTUH3HI.

6. OMBITHI MO Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

7. OmbITHI 0 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJICHUU Yepes

IIBETOBbIC (DUIIHTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Omnewitel Pezepdopaa u muranerapuas moaens atoma. Monens atoma bopa.
Ucnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHe4aThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-usnyudeHus. CTpoeHue
aTOMHOro  snapa. HyknoHHas  Momenb  atomMHoro — siapa.  M3oromsl.
PannoaktuBHbie npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHbie peakuu. 3aKOHbI COXPAHEHHS 3apsI0BOTO U MacCOBOTO YHUCEI.
DHeprus CBsi3M aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CotHIa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PagMOAaKTUBHBIX W3JIYYCHUN Ha JKUBBIE
OpraHU3MBI.
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Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIONIEHUS.

CnexTphl pa3auvHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYYCHUH.

Perucrpanus usinydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYUYCHHUS.

2. HccnenoBaHne TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY

nyTH (1o gororpadusm).

3. M3MmepeHnue painoakTUBHOTO OHA.

IToBTOpPHUTEIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINA MOZYJIb peaHa3HaYeH TUISL
CUCTEMaTH3allM ¥  O00O0OIICHUS TMPEAMETHOTO COJEpKaHWUsS U OIbITa
JeSTeIbHOCTH, MPUOOPETEHHOTO MPU U3YYCHUH BCEro Kypca (PU3MKH, a TakkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJA@PCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00y4Jaronuxcsi, BRIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipy w3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJBI JICSATEIBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS TOCTHXKCHHE
OPEIMETHBIX W METANpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaToOB OOYYEHUS,
dbopMHpyeTCsl €CTeCTBEHHOHAYYHAsI TPAaMOTHOCTh: OCBOCHUE HAYUYHBIX METOJ/IOB
UCCJICIOBAHUS SIBICHUHN MPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHSThH
dbusnueckue sSBICHUA, IPUMEHSS TOJyYCHHbIC 3HAHUS, pellaTh 3a/ladyd, B TOM
YUCJIE KAYECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBEHO  AESATEIBHOCTHBIM  XapakTep  JAHHOTO  paszela
peanu3yeTcs 3a CUET TOro, 4TO 00YyJarOUIUEeCs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM MpejIaraeTcs:

HAa OCHOBE TMOJYYCHHBIX 3HAHUW paACMO3HABATh W HAYYHO OOBSICHATH
dusnueckue BJICHUS B OKPY KAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBIE METOJbI UCCIEAOBaHUS (U3MUECKUX SBIICHUM, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HayYHBIE OCHOBBI HamOOJEe Ba)KHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUH, HAlpuUMep, MPAKTHUYECKOTO  HCIOJb30BaHUS  PA3JIMYHBIX
MCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX
U3BECTHBIX BUJIOB SHEPIUH.

ok whE



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrOo 00I1Iero o0pa3oBaHMs

HaIIpaBJICHO Ha AOCTHKCHHUC JIMYHOCTHBLIX, MCTAIIPCAMCTHLIX M IPCAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YIILTATOB.

B pesynbrare wu3ydenuss (U3MKM Ha YPOBHE OCHOBHOTO OOIIETO

obpazoBaHuss y oOywamormierocs OyayT  cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TIPOSIBJICHUE UHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
pOCCUNCKON (hU3UYECKON HAYKH;

— IIECHHOCTHOE OTHOIICHHUE K JIOCTHKEHHUSAM POCCUNUCKUX YUEHBIX-(HU3UKOB;
2) rpaskKaaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO
3HAUYMMBIX M OTHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN DU3UKH;

— OCO3HAHHE BaKHOCTU MOPAJIBHO-3TUYECKUX MPUHLMUIIOB B AEATEIBHOCTU
YYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPUSITUE ICTETUUECKUX KA4eCTB (DU3NUECKON HAYKHU: €€ TApMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HAHUE IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTA
MO3HAHUSI  MUpPAa, OCHOBbl  Pa3BUTHA  TEXHOJIOTMH,  Ba)KHEWIIEH
COCTaBIISIIOIIEN KYJIbTYPBI;

— pa3BUTHE HAYYHOU JTI0003HATETHLHOCTH, HHTEpPECAa K HUCCIEI0BATEIbCKOM
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJbTYpPbl 3I0pPOBbSI H 3MOLUOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHoro oOpa3za >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TpPaBWJI OE30MacHOrO MOBEJACHUS Ha
TpaHCIIOpPTE, Ha IOPOTaxX, C SJIECKTPUYECKUM U TEIUIOBBIM 00OpPYIOBAHHEM B
JIOMAIIHUX YCIIOBHUSIX;

— copmMupoBaHHOCTh HaBbIKa pedIeKCHUU, MPU3HAHHUE CBOETO TpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYroro 4eIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKHUX 3ajad (B paMKaX CEMbH,
oOpa3oBaTeNbHON OpraHu3alliid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOMIMX B TOM YHUCIE U (PU3UUYECKUX
3HAHMU;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodecCrid, CBI3aHHBIX C (PU3UKOM;
7) 3K0JIOrH4€CKOro BOCIIMTAHMSA

— OpHUCHTAIMS Ha NMPUMEHEeHNEe (PU3NYECKUX 3HAHWM /I pelIeHus 3a/1a4d B
00JIaCTH OKPY’KAIOMICH Cpeipl, IIAHUPOBAHHUS TOCTYKOB M OIEHKH UX
BO3MOYKHBIX TOCIICICTBUU U1 OKPYKAIOIIEH CPEIbI;

— OCO3HaHHE TI00ATHHOTO XapaKTepa IKOJOTUUYECKUX MPOOJIeM U MyTen uX
peuieHus;

8) ajanTanuu K M3MEHSIOUIUMCS YCJIOBUSIM COUMAJIBLHOW M NMPUPOAHOI
cpeabl:



- HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPpHU BBIITOJHCHUHU I/ICCJIG,IIOBaHI/Iﬁ )41
IIPOCKTOB (1)H3PI“ICCKOIZ HAIIpaBJICHHOCTH, OTKPBLITOCTL OIIBITY W 3HAHHWAM

JPYTHX;
e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPaKTUUYECKYIO
JeSTEeIbHOCTD;
e — TMOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHUCIE

dbopMyIMpOBaTh HJEU, TMOHSATHSA, TUIOTE3bl O (PUIMYECKUX OOBEKTaX WU
SIBJICHUSIX;

e — OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUNW U KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e — IUJIAHUPOBAHHE CBOETO PA3BUTHUS B NMPUOOPETEHHH HOBBIX (DU3NYECKUX
3HAHUM;

e — CTpEeMJICHHE aHaJU3UPOBAaTh U BBIIBISTH B3aUMOCBSI3H IPUPOJIBI,

oOIecTBa U AKOHOMHUKH, B TOM YHCJIE C MCHOJb30BAaHHEM (PU3MUECCKUX
3HAHMU;

e — OIICHKAa CBOUX JICUCTBUU C YYETOM BIIMSAHHUS Ha OKPYXAIOUIYIO CpEny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBHI.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesymnprare ocBoeHHS TporpaMMbl 1Mo (pu3uMKe Ha YpOBHE OCHOBHOTO
obOmero  oOpa3zoBaHuss y  oOywatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKITFOUAIOIITHC M03HABATEIIbHBIC
yYHHUBEpCaJIbHBIC YYeOHBIC JICWCTBHSA, KOMMYHUKATHUBHBIC YHHUBEpCAIbHBIC
yueOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIBHBIC YICOHBIC JCHCTBHSL.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBbIC NPH3HAKH OOBEKTOB
(siBIICHMI);

e YCTAHABJIWBATH CYIICCTBCHHBIM INMpH3HAK KJacCH(pUKAIIMHA, OCHOBAHUS
JU1s1 0000ITICHUS ¥ CpaBHEHUS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PaccMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOJACHUAX, OTHOCSAIIUXCA K (PHU3NUESCKUM
SIBIICHUSIM,

e BBIABIATH NPUYMHHO-CIICICTBEHHBIE CBSI3U MPU U3YYCHUHU (DU3NUSCKUX
SBJICHUW W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIOJIB30BAHHEM
JTEIYKTUBHBIX U WHAYKTUBHBIX YMO3aKIIOUECHUM, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS35X (DU3NUSCKUX BEITUYMH;

e CaMOCTOSITEIBHO BBIOMPATH CIOCOO pelieHus] y4eOHOU (HU3NUECKOM
3a/1a9M (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUs, BRIOOP Hanbosee
MOAXO/ISIIETO C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBarejabCcKue J1eCTBHUSA.

e HCMOJB30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  MHCTPYMEHT
MMO3HAHUS,;

e TMPOBOJAUTH TIO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHy  OIIBIT,
HECJIOKHBIN (DU3UYECKUN OKCIIEPUMEHT, HEOOJBIIOE WCCIEeI0BaHNE
(U3UYIECKOTO SIBJICHUS,

e OIICHMBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA,;



CaMOCTOSTENbHO  (opMylIHpoBaTh  O0OOIIEHUST U BBIBOABI IO
pe3yibTaTam NPOBEIEHHOTO HAOIIOACHMS, OTIbITA, UCCIEIOBAHUS;
POTrHO3UPOBATh BO3MOXKHOE JajbHEWlIee pa3BUTHE (PU3HUECKHUX
MPOLIECCOB, a TaKXK€ BBIABUTATh MPEANOIOXKEeHHUS 00 MX PAa3BUTUU B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHSThH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alPOChl TIPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAaHHBIX C YUETOM MPEIOKEHHON yueOHOM
dusnueckoii 3a1auu;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u MHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,
CaMOCTOSTENIbHO BBIOMPATh ONTHUMaNIbHYIO (OpMY Mpe/CTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pellaeMble 3aJladyd HECI0KHBIMU
cXeMmamu, uarpaMmmaMu, HTHOU rpaukoi U uX KOMOUHAIIMSIMU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

B X0JIe 00CYXKJICHHUSI yIeOHOTO MaTepHaa, pe3yJIbTaToOB J1abopaTOPHBIX
paboT M MPOEKTOB 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYKaaecMoOi
TeMbl W BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PCIICHHE 3aJadyd |
nojjiepkanue 0J1arokKeyaTeIbHOCTH OOIIEHNS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYXICHUSIMH IPYTUX YYaCTHUKOB
Jyajora, 0OHapyKUBaTh pa3lInure U CXOACTBO TO3UIINM;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABIATh PE3YIbTAThl BBIMOJHEHHOTO (HU3UYECKOTO
OTIbITA (AKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

MOHUMAaTh M  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHON M|
WHIWBUAYAJIbHOW pPa0bOThl MPU PEIICHUH KOHKPETHON (HHU3NUECKOM
po0JIeMBI;

IPUHUMATh 1IeTM  COBMECTHOM JICSITCIHPHOCTH, OpPTraHM30BHIBATh
IercTBUS 10 ©€ JOCTHKEHHUIO: PACIpeNeNiaTh PO, 00CYXaaTh
IPOIECChl U PE3YyJIbTAaThl COBMECTHOM pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTass KaueCTBEHHOI'O pe3yJibTaTa
110 CBOEMY HANpPAaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMHU
YJieHaMU KOMaH/Ibl;

OIICHUBATh KaYeCTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSTEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIISITH  MPOOJIEeMBI B JKM3HEHHBIX M YYE€OHBIX CHUTYalUsX,
TpeOyIOMUX ISl peleHus] PU3NIECKUX 3HAHUIA,

OPUEHTHUPOBAThCS B PANIMUHBIX TMOAXO0JAX TMPUHATHS PEIICHUN
(MHAMBUAYATBHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITEJIbHO COCTaBIISATH AJTOPUTM pelieHus (HU3NIECKO 3aaadu
WM TUTAHA WCCIICIOBAHUS C YYETOM HWMEIOIIMXCA PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBAaTh IIpeajiaracMbie
BapUAHTHI PELICHUM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHbIN HHTE/LJIEKT:



JaBaTh aJCKBAaTHYIO OLEHKY CHUTyalluM W TMpejyiaraTh IUulaH e€
U3MCHEHMUS;

OOBSACHATh MPUYUHBI JIOCTHKCHHUS (HEIOCTHKEHUSI) Ppe3yJbTaTOB
NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIE€ B XOJ BHITIOJHEHUS
(Gu3MUecKOoro MCCIENOBaHUsA WM IMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHMBIIMXCA CUTyallud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIINX TPYJHOCTEH;

OILICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIpyroro 4ejloBeKa B XOJ€ Ccropa WIu
JUCKYCCUM Ha HAy4YHYI0 TEeMy, MOHUMAaTh MOTHBBI, HaMEpPEHHUS U
JIOTUKY JPYToro;

NpU3HABATh CBOE MPABO HA OLIMOKY MPHU PEIIeHUH (PU3MYECKHUX 3a7ad
WIHM B YTBEPXKICHUSIX Ha HAyYHbIE TEMBI H TaKOE e MPaBo JIPYyroro.

HHPEAMETHBIE PE3YJIBTATBI

K KOHIIY O6y"I€HI/I}I B 7 KJacce MNpCAMCTHBIC PC3YJIbTAThl HA 0a30BOM
YPOBHC OOJIZKHBI OTpaKaThb C(bOpMI/IPOBaHHOCTB y 06yqa}oumxc;1 YMGHI/II>JII

UCIOJIb30BaTh TOHATHS: (U3UYECKUE W XUMUYECKHE SIBIICHUS,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3UUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)XEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIUHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIaCTUYECKasl), HEBECOMOCTb,
COOOIMIAIOIINECS COCY/IBL;

paznuyaTth sBiAeHUS (Iud@ys3us, TEIIOBOE JIBIKEHHME YaCTHI]
BEIIIECTBA, PABHOMEPHOE [BIWKEHHWE, HEPaBHOMEPHOE JIBUXKEHUE,
WHEPIMS, B3aUMOJICUCTBUE TEJ, pPaBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHONW OChI0 BpalleHus, IMepejavya JaBiICHHUS TBEPIBIMU
TeJIaMH, >KUJIKOCTSIMH M Ta3aMu, aTMOc(hepHOE MaBlICHHE, IJIaBaHUE
TEJ, TPEBPAIICHUS] MEXAaHWYECKONW OSHEPruM) MO0 ONHCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh MPOSBJICHUE M3YYCHHBIX (DU3UYECKUX SIBICHUN B
OKPYXaIollleM MHUpPE, B TOM 4YHCie (U3UUECKUE SBJICHUS B MPHUPOJIE:
IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKWBOU
npupoje, ACHCTBUE CHIJIBI TPEHUS B TPUPOJEC U TEXHUKE, BIUSHUC
aTMOC(epHOro JaBJCHUS Ha KMBOW OpPraHuU3M, IUIaBaHUE PhIO, phIYaru
B TeJ€ YeJoBEKa, MPH 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DHU3UUECKUX
SIBJICHUIM;

OMKCHIBATh HW3YYCHHBIE CBOWCTBA TeN U (PU3UYECKUE SIBICHUA,
UCTIONB3ysl  (U3MUECKHE BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
CUla TSOKECTH, BEC TeNa, CWiIa TPEeHHs, JaBiieHue (TBEPIOTO Teia,
KUJKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIA, MEXaHW4Yeckas paboTa,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOA(P(UIUECHT TOJIE3HOTO
JIEHCTBUSA MEXaHU3MOB, KHHETUUYECKAs U TOTCHIMAIbHAS YHEPTHS ), TIPH
OMHCAHUM TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIH3yEMBIX
BEJIMYMH, WX OO0O3HAYEHUS W EIUHUIBI (PU3NYECKUX BEIUYMH,



HaXOIUTh (GOPMYIIbl, CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BETMYUHY C
JIPYTUMHU BEJIUYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCUMOCTEM
(u3HUECKUX BEJINYUH;

XapaKTepHu30BaTh CBOWCTBA Tes, (PU3MYECKHE SBICHUS U TIPOIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CWI (BIOJIb OJHOW NPSIMOii), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUIO PaBHOBECHS pblyara
(6bmoka), «30JI0TO€ MPaBUJIO» MEXAHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPrUH, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3allMChIBATh €70 MAaTEMAaTUYECKOE BBIPAXKEHNUE;

OOBACHATH (PU3MYECKUEe SIBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
YuCJI€ M B KOHTEKCTE CHUTYyallMil MPAKTUKOOPHUEHTHPOBAHHOTO
XapakTepa: BBISBIATh NPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
0o0bsicHEHHE U3 1—2 JIOTHYECKHX IIaroB ¢ OMmopoi Ha 1—2 M3y4eHHBIX
CBOMCTBa  (U3MYECKUX  SBJICHUM, (PU3MUECKUX  3aKOHA WU
3aKOHOMEPHOCTH;

pemaTth pacy€THbIE 3aJayd B 1—2 HEWCTBUS, HCMOJb3Yys 3aKOHBI U
dbopmMybl, cBs3bIBaOIINE (U3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
yCIOBUSL 3aJayd  3alUChIBaThb KPAaTKOE YCIOBUE, TIOJCTaBISTh
¢dusnyueckre BeIUYUHBI B (OPMYIIBI U MPOBOJUTH PAaCUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC IS PEIICHUs 3a7ad, OICHUBATH
PEATUCTUYHOCTD MOJTy4eHHON (DU3UYECKOI BETUUUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh TPHU TOMOIIH
(Gu3HMUEeCKMX METOJI0OB, B OIHUCAHUMU KCCIEIOBAHUS  BBIJCIAThH
IpOBEpsEMOE MPEATIOIOKEHHE (rumotesy), pa3inyarh u
UHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3ybTaT, HAXOIUTh OMMUOKHA B XOJI€
OTIBITA, JIETIATh BBIBOJIBI IO €70 PE3YJIbTATaM;

IPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opMylupoBaTh  MpPOBEpSEMbIC
NPEANnoioXKeHuss, coOupaTh  yCTAaHOBKY W3  MPEIJIOKEHHOTO
000OpyI0BaHUs, 3aMUCHIBATH XO/I OMBITA U ()OPMYITUPOBATH BHIBO/IHI;
BBITIOJIHATh TPSMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAacCChl Tela,
00béMa, CHIIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(GpPOBBIX TPHOOPOB, 3aMHUCHIBATH IMOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTHU OAHOM (PM3HUYECKON BETUYHHBI
OT JPYro¥ C UCIMOIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH
PABHOMEPHO ABWKYIIErOCs Tejla OT BPEMEHM JBUKEHUS Teja, CHIIbI
TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€ W HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOLAAU CONPUKOCHOBEHHMS
T€J, CUJIbl YIPYTOCTH OT YIUIMHEHUS MPYKUHbI, BBITAIKUBAIOLIEH CHIIbI
OT 00bEMa MOrPYKEHHOM YacTU Tela M OT IJIOTHOCTH KHAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIyOWHBI, HAa KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUM MIABAHUS TEJI, YCIOBUN PaBHOBECHUS pblyara
1 OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUU y4E€OHOTO HCCIICIOBAHMSI,
coOupaTh  YCTAaHOBKY Y  BBIMOJHATH  W3MEPEHUS,  CIeAys
MPEVIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh PpPe3yJbTaThl MOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIIOKEHHBIX TAOIUI] U
rpaduKoB, AeNaTh BHIBOBI 10 pe3yIbTaTaM HUCCIIEIOBAHMS;

MIPOBOJIUTH KOCBEHHBbIC M3MEPEHUSI (PU3UUYECKUX BEIUYHUH (IIOTHOCTH
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Tella, CHJIa TPEHHS CKOJIbKEHHS,
JABJICHHE BO3/lyXa, BBITAJIKUBAIONIAs CWiIa, JEWCTBYyIOIIas Ha
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NOTPY>KEHHOE B KUJIKOCTb TEJNO, KOADPHUIMEHT MOJIE3HOr0 ICHCTBUS
IPOCTBIX MEXAHU3MOB), CleAysl TMPEIOKEHHON WHCTPYKIUU: TpHU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUCHHE UCKOMOW BEJIMYUHBI,

coOno/IaTh MpaBUjia TEXHUKKM OE€30MacHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIUECS COCYIbI, OAPOMETD,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OmucaHus (B TOM YHCIIE:
MNOJIIUITHUAKY, YCTPOMCTBO BOJAOIPOBOJIA, THAPABIMYECKUA Mpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOJb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SIBJICHUH U HEOOXOAMMbIE
¢du3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpPHl  (HaXOAUTh UWHOOPMAIMIO O MpUMepax)
IPAKTUYECKOTO MCIOIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU ISl 0OecTieueHusi 0€30IacHOCTH MPU 0OpallleHuU ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOJCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KaIOIIIEH Ccpejie;
OCYIIECTBJISATH OTOOpP HMCTOYHUKOB HHpopmanuu B HWHTepHeTe B
COOTBETCTBMM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMAILIMIO, KOTOpas SBISIETCS MNPOTUBOPEUYUBON WIIU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWHM Y4YEOHBIX 3aJaHUN  HAy4yHO-
NOMYJISIPHYIO JTUTEPATYpy (U3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaibl, pecypchl cetu MuTepHer, BiaaeTh MNpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC KpPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMaAIIUU PU3UUECKOTO COJICPIKAHMS, B
TOM 4HCJIe MyOJMYHO JeiaTh KpaTKUe COOOIIEHHS O pe3yibTaTax
IPOEKTOB WM YYEOHBIX HCCIEAOBaHHWM, TPHU OSTOM TPaAMOTHO
UCIIOJIb30BaTh M3yUYCHHBIM TOHATUWHBIN anmapat Kypca (U3UKH,
COTIPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

NP BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM pacrpenemsiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 3a/1auaMu,
CIEIUTHh 3a BBHIMIOJHEHHWEM IUIaHA JCHCTBUM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBI BKJaJA B JICITENBHOCTh TPYIIBI, BBICTpAaUBaThH
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPY>KAIOIIIHX.
KOHIly oOyueHuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMEHUIA:

HCNOJIb30BaTh MOHATHS: Macca W pa3MeEPbl MOJEKYJ, TEIIOBOE
JIBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHWSI BEIECTBA,
KpUCTaJUTMUECKHEe W aMOp(HBIE TeJla, HACHIIEHHBIN U HEHACHIIICHHBIN
rap, BJAXHOCTb BO3/yXa, TEMIEparypa, BHYTPEHHsS DHEprus,
TEIUIOBOM  JIBUTaTelb, DJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsj,
AJIEKTPUYECKOE TM0JIe, MPOBOJHUKA U AUBJIEKTPUKH, MOCTOSHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;



pasnuyaTh sBJICHUA (TEIUIOBOE PaCIIUPEHUE U CKaTue, Terionepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMAayuMBaHWE, KaNWUISAPHBIE  SIBJIICHUS,
UCIIapeHue, KOHJICHCAIW, IJIaBJICHHUE, KpUCTAILTU3a s
(oTBepaeBaHUE), KHUIIEHUE, Teruionepenaya (TEMIONPOBOIHOCTD,
KOHBEKI[US, U3TYyUEHUE), FICKTPU3allUs TN, B3aUMOJICUCTBUE 3apsiiOB,
NENCTBUS AIEKTPUYECKOTO TOKA, KOPOTKO€E 3aMbIKaHHE,
B3aUMOJCHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TOJISI HA TPOBOJHUK
C TOKOM, DOJEKTPOMAarHUTHAasT HHAYKIHMA) MO ONHMCAHMIO HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBJICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSKEHHE W KalNWUISIPDHBIE SIBJICHUS B MPUPOJE,
KpUCTAJUIBI B Tpupoje, uzinydeHne CoiHIa, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHE pOCBl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TIoJIe 3eMiu, Jpeld mMoacoB, poJib
MAarHuTHOTO TOJIS JUIsl KU3HU Ha 3emiie, MOJIIPHOE CUSHHE, TIPU 3TOM
NEPeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIEC CBOMCTBA (IIPU3HAKH) (PU3UUECKUX SIBICHUMN;
ONMKCHIBATh HW3Y4YCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIONIb3YsT  (U3MYECKUE BENWYMHBI (TeMIlepaTypa, BHYTPEHHSA
SHEPrusi, KOJIWYECTBO TEIUIOTHI, yJEJIbHAs TEIIOEMKOCTh BEIIECTBA,
ylelbHasg TEIUIoTa TUIABJICHMS, ylelbHas TEIUloTa mapooOpa3oBaHMs,
ylelnbHas TEIoTa CropaHus TOIUIMBA, KOY(PUIMEHT MOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAs BJIAXXHOCTh BO3/yXa,
ANEKTPUYECKUN 3apsil, CHJIa TOKa, »OJIEKTPHUYECKOE HaIpsKEHUE,
CONPOTHUBJIEHUE MPOBOAHUKA, YJIEIHOE COINPOTUBICHUE BEUIECTBA,
paboTa ¥ MOIIHOCTB JIEKTPUUYECKOTO TOKA), MPU OMUCAHUU TTPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEJIMUMH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIIINE
JTaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU
CTPOEHHS  BEIECTBA, NPHUHIMI  CYNEpPHo3UIMu  mojed  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma mid
y4dacTka 1enu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHUsI SHEPTUU, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIlMCHIBATH €O
MaTeMaTU4YECKOE BBIPAKEHNUE;

OOBACHATH (PU3NUYECKHUE TPOIIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCT€  CHUTyalluii  MPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBIIATH MIPUYNHHOCIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKUX IIar0B ¢ OMOpOoil Ha 1-2 M3y4YEHHBIX CBOMCTBA (DU3UIECKUX
SIBJICHHUM, (PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemath pacy€THblE 3aayd B 2—3 JEUCTBHUS, UCMOJb3Yys 3aKOHBI U
dbopmybl, cBs3bIBaOIMKE (U3MUECKUE BETUYHHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJlayd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK
JAHHBIX JJIS PEIICHHs] 3a]ad, BbIOMpATh 3aKOHBI M (OPMYJIBI,
HEOoOXoauMbIe JUIsi €€ pelieHus, MPOBOJUTh PAcU€Thl U CPaBHUBATH



NOJyYeHHOE 3HAaueHUE (PU3NYECKOW BEITUYHMHBI C H3BECTHBIMHU
TaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TPU TIOMOIIU
(U3NYIECKUX METOOB, UCIIOJIb3Ysl ONMUCAHHUE MCCIIEIOBAHMUS, BBIICISATh
IpoBepsieMOe TPEANOIOKEHUE, OIEHUBATh MPABWIBHOCTh TOPSIKA
NIPOBEJICHUS HCCIICIOBAHUS, I€TIaTh BBIBOIBL;

IPOBOJUTH OIBITHI 10 HAOMIONEHUIO (PU3NYCCKUX SIBICHUNA WU
¢u3nIecKuXx CBOMCTB Ten (KamWUIApHBIC SIBICHUS, 3aBHUCHMOCTH
JaBJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH Tpoliecca
OCTHIBAaHUS W HAarpeBaHUS TPU H3IYyUYEHWH OT IIBETa H3IIydaromei
(mornomaromeii) MOBEPXHOCTH, CKOPOCTh HWCIApEHUs BOJBI  OT
TEMIEPATypPhl KUJKOCTH W IUIOMAAN €€ MOBEPXHOCTH, AJICKTPU3ALIUS
TET W B3aUMOJICHCTBUE OJJICKTPUUYCCKUX 3apsiOB, B3aUMOJCHCTBHE
MIOCTOSTHHBIX MAarHUTOB, BU3yaJN3allds MAarHUTHBIX TMOJICH MOCTOSTHHBIX
MarHuTOB, JEUCTBUS MArHUTHOTO IIOJS HA TPOBOJHHUK C TOKOM,
CBOMCTBA 2JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYJIMPOBATH MPOBEPSIEMBIC MPEAMNOJIOXKEHUS, COOUpATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHMS, OMKUCHIBATH XOJI OIbITa
1 GOpMYIMPOBATH BHIBO/IBI,

BBITIOJIHATDh ~ TIPSIMbIE  U3MEPEHHUS TEMIEpaTypbl, OTHOCUTEJIbHOU
BJIQXXHOCTU BO3/lyXa, CHJIbl TOKa, HAIMpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3ynbTaThl  M3MEPEHHM ¢ yd4déToM  3aJaHHOM  aOCOIIOTHOM
MOTPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTHU OJAHOM (PM3HUECKON BETUUHHBI
OT JPYrol ¢ HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUHN (3aBUCUMOCTH
COTPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJM IONEPEUHOTO
CEUYCHHUS] U YyJIETLHOTO COIPOTHUBJICHHS BEIIECTBA IMPOBOJIHUKA, CHUJIBI
TOKa, UIYIIEro 4yepe3 MPOBOJIHUK, OT HAMpPsHKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAHNUE TIOCJIEI0BATEILHOTO W TapaJUIeIbHOTO COEIMHEHUN
IIPOBOJIHUKOB): IUJIAHUPOBATh HUCCJIENIOBAaHUE, COOMPATH YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeysl MPEJIO)KEHHOMY TIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOJIUIl U TpaduUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIC H3MEpeHUs (PU3nyecKux BenuyuH (yleabHas
TEMJIOEMKOCTh BEIIECTBA, COIMPOTHUBJICHHE TMPOBOJHMKA, padoTa H
MOIIIHOCTh JICKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUsI, COONPATh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON UHCTPYKIIHUH,
Y BBIUYUCIISATH 3HAUCHUE BEJIMYUHBI,

coOmo/laTh MpaBuUjia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OIMOPOM HA WX OMUCaHUA (B TOM YHCIIE:
CUCTEMa OTOTUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUUK DICKTPUUCCKON IHEPTUH, IIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsl),
ANEKTPUUECKUE TPETOXPAHUTENH, DJICKTPOMATHUT, IJICKTPOBUTATEND
MOCTOSTHHOTO TOKa), WCIOJB3ys 3HAHUS O CBOMCTBAX (DU3MUECKUX
SBJICHUM 1 HEOOXOMMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTEIHHBIC
npuoOpsl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, BUTATEIH BHYTPEHHETO
CTOpaHHUs, JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JJIEKTPUICCKHIX
Henel ¢ TOCIeNOBaTeNbHBIM ¥ MapalICNbHBIM — COSIUHEHUEM
AJIEMEHTOB,  pa3juuas  YCJIOBHBIE  OOO3HAUCHHUS  DJIECMEHTOB
AIIEKTPUICCKUX LICTICH;

OPUBOJAUTH TPUMEPHl (HAXOAWTh HWHMOPMANUIO O TMpHUMEpax)
MPAaKTHYECKOTO HCIIOJIb30BaHUS (U3MUECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU 11 oO0ecriedeHrs 0€30MMacHOCTH MpU 0OpallieHuH ¢ IpuoopaMu
Y TEXHHYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM KOJIOTUIECKOTO MOBEACHHSI B OKPY KaIOIIEH Cpe/ie;
OCYIIECTBIISITh TMOUCK HWHPOpMaIK (U3HYECKOTO COACPKAHUS B
WNuTepHeTe, Ha OCHOBE HMCIONIMXCS 3HAHUH W TYyTEM CpaBHECHUS
JIOTIOJTHUTETBHBIX MCTOYHHKOB BBIICTATh HWH(GOPMAINIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYMBON MITH MOXKET OBITh HEIOCTOBEPHOIA;
UCIIOJIb30BaTh TMPU  BBINOJIHEHUH YYEOHBIX 3aJaHUNl  Hay4yHO--
NOMYJISIPHYIO JTUTEPATypy (U3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIECHMUS,
00001mass uHPOpMALMIO U3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
collepKaHUsl, B TOM 4YHCIe NyOJUYHO MPEACTABIATH PE3yIbTaThl
POCKTHOW WM MCCJIENOBATEIbCKONW JEATEIBHOCTH, TMPH ITOM
IPaMOTHO UCIIOJIb30BaTh HW3YYEHHBIM TOHATUIHBIM amnmapar Kypca
(bU3HUKH, COMPOBOXK/IATh BBHICTYIJICHUE MTPE3CHTAIINEH;

IPY BBINOJIHEHUH YYEOHBIX MPOEKTOB U HCCICAOBAHUM (PU3UUECKHX
MPOLIECCOB paclpeeisaTh OO0SA3aHHOCTH B TPYINE B COOTBETCTBUU C
MIOCTABJICHHBIMU 33J][a4aMHU, CJICIUTDH 32 BBHIIIOJIHEHUEM IIJIaHa JeHCTBUN
U KOPPEKTHPOBATh €ro, aJeKBATHO OILICHUBATh COOCTBEHHBIN BKJIAJl B
JeSITeTbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISISE TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

KOHIly o0yueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCST YMEHHI:

VICIIOJIb30BAaTh IIOHATHUA: CHUCTEMA OTCYETA, MarepuajibHas TOYKa,
TPaeKTOpUs, OTHOCUTEIIBHOCTH MEXaHUYECKOTO JIBUKECHU,
nedopmarus (yrnpyras, IiIacTUYecKas), TPeHUE, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IIEHTP THKECTH, aOCOIIOTHO
TBEPAOE TEI0, LEHTP THKECTA TBEPAOIO Teja, pPaBHOBECHE,
MEXaHU4eCKue KOjeOaHus W BOJHBI, 3BYK, HH(MPA3BYK U YJIbTPa3BYK,
DJIEKTPOMAarHUTHBIE BOJIHBI, IKajda 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCThb,  CHEKTPHl  HCIYCKaHUS U
norJiomenusi, anbda, 6eTa- U ramMma-u3Iy4deHUs, HU30TOIbI, SACpHAS
DHEPIEeTUKA,

pas3inyath SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE
JIBDKEHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE IBUKEHUE, CBOOOIHOE
MMajgeHue  TeJ, PaBHOMEPHOE  JABWXXEHUE TI0  OKPYXKHOCTH,
B3aUMOJICCTBUE TE€J, PEAKTUBHOE [IBIDKCHHE, KojieOaTelbHOe
JBIDKEHUE (3aTyXarolue W BBIHY)KJICHHBIE KOJieOaHUs), PE30HAHC,
BOJIHOBOE  JIBUKEHUE, OTPaXXEHUE  3BYKa, MPAMOJIMHEUHOE
pacupoCTpaHEHUEe, OTPAXEHUE U IPEIIOMIICHUE CBETA, IOJHOE
BHYTpPEHHEE OTPaKEHHE CBETA, Pa3joKeHHE OEJoTo CBeTa B CHEKTP U



CJIIOKE€HUE CHEKTPAIbHBIX LIBETOB, AMCIEPCHUS] CBETA, E€CTECTBEHHAas
PaANMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyUEHMUS)
0 ONMCAHUI0O HMX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYyXarolieM MHUpe (B TOM uuciie (pu3ndeckue sSBICHHUS B MPUPOJIE:
OPWIUBBL M OTJIMBBL, JBWXKeHUE 1uiaHeT COJMHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHMUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BE€Ta TEJ, ONTHUYECKUE SBJICHUS B MPUPOE, OMOIOTHYECKOE JEHCTBUE
BUJIUMOTO,  YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOIO  U3IYyYEHUI,
€CTECTBEHHBIM  paJMOAaKTUBHBIM  (OH,  KOCMUYECKHE  JIy4H,
PaAMOAKTUBHOE U3JIyYEHUE TMPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PAAMOAKTUBHBIX M3JyYEHUA Ha OpPraHuM3M 4YeJOBeKa), MpPH HTOM
NEPEeBOIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIETSATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SBICHUMN;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIOJIb3Ys (PU3MYECKUe BETUYUHBI (CPEIIHSASI U MTHOBEHHAsi CKOPOCTh
TeJa MpU HEPABHOMEPHOM JIB)KEHUH, YCKOPEHHE, IEpPEMEILICHUE, MTYTh,
yrjaoBasi CKOpPOCThb, CHJIa TPEHUs, CUJIa YNPYTOCTH, CUJIA TSIKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tesa, UMITYJIbC
CWJIbI, MEXaHH4eckasi padoTa M MOIIHOCTb, MOTEHIMAIbHAS YHEPrus
Tena, MOJAHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, TOTCHIIMAJIbHAS JYHEPIHs
C)KaTOW TMPY>KUHBI, KUHETUYECKAsl DHEPrus, IMOJHAs MeXaHU4ecKas
SHEPrus, MEPHOJ U YacToTa KoyieOaHWW, NJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHAa, CKOPOCTb CBETA, IOKAa3aTellb MPEIOMIICHUS
Cpenbl), MpU OINKWCAHUU MPABWIBHO TPAKTOBATHh (PU3MUYECKHUIN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, OOO3HAUYECHUS U EIUHUIBI (PU3NUYECKHUX
BEJIMYHMH, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYMNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHHS SHEPIHH, 3aKOH BCEMHPHOTO TSATOTEHUS,
OPUHIUI CYNEPIO3UIIMN CUJI, TPUHIUI OTHOCHUTENbHOCTH [ ammies,
3aK0HBI HpI0TOHA, 3aKOH COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IOpEJOMJICHUS! CBETA, 3aKOHbI COXPAHEHUs 3apsl0BOTO M MacCOBOIO
yuceNl TMpU SAJEPHBIX pEaKIUsX, MpPU ITOM JIaBaTh CJIOBECHYIO
GbopMyTHpOBKY 3aKOHa H  3allMChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSACHATh (PU3UYECKHE MPOLIECChl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluii  NPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 2—
3 JIOrMYEeCKMX IIaroB C Omnopod Ha 2—3 M3yYEHHBIX CBOMCTBA
bu3nUecKuX SBICHUM, PU3NIECKUX 3aKOHOB WUJTU 3aKOHOMEPHOCTEHH;
pemarh pacu€THhIC 3a7aud (OMHUpAOIIMEecs Ha CcUCTeMy u3 2-3
YpaBHEHWH), UCHOJB3Ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIINEC
¢u3nueckue BEIWYMHBI: Ha OCHOBE aHaiIM3a YCJIOBHS 3ajauud
3aMHUChIBaTh KPAaTKOE YCIOBHE, BBISIBISITH HEJOCTAIOIIME  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC
JUTSL pENIeHHs, MPOBOJIUTH PACUETHI U OIICHUBATh PEATUCTHYHOCTH
MOJTYYeHHOTO 3HAYCHUS (PU3UUECKOUM BEIIMYUHBI,



pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh HpPH TMOMOIIH
(u3HUECKUX METOJIOB, UCIOJIb3YsI OMKMCAHKUE MCCIEIOBAHNUS, BBIICISAThH
pOBEpsAEMOEe MPEINOJIOKEHUE, OICHUBATh MPABUIBHOCTh MOPSIKA
IPOBEJICHUSI KCCIIEIOBAaHUs, JelaThb BBIBOJbI, HMHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOACHUHN U OIBITOB,

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
(du3HUecKX CBOMCTB Tel (M3yueHHe BTOPOTo 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsl PHEPI'HH, 3aBUCUMOCTh MEpHoJa KoJeOaHUl MPYy>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIbIX KoJieOaHuM, NPSIMOJUHEHHOE PpaclpOCTPaHECHUE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
M300paKEeHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparolieit MH3e, HabJI0/IeHUE CIUIONIHBIX U TMHEHYAThIX CIIEKTPOB
U3ITYYEHHUSI): CAMOCTOSITEIBHO COOUPATh YCTAHOBKY U3 HM30BITOYHOIO
HaOopa OOOpyJIOBaHUS, OMHCHIBATH XOJ OMNBITA W €ro pPe3yJIbTaThl,
(bopMyIMpOBATH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEpUI0 TMPSMBIX H3MEPEHHUIA,
ompenenss cpeaHee 3HAYeHHE H3MepsieMol Benu4yuHbl ((OKyCHOE
paccTosiHue coOuparoiei JUH3bI), O00OOCHOBBIBaTH BBIOOp crocoba
U3MepeHus (M3MEPUTETHLHOTO IPUOOopa);

MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEM (DU3NYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
IpU paBHOYCKOPEHHOM JIBMKCHUM 0€3 HayalbHOW CKOPOCTH, MEpPHOJIa
KOJIe0aHU MaTEeMaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrija MaJIeHUus U yria MpeJoMIICHUs OT yriia
najieHus): TUIAaHUPOBATh MCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpaTh
YCTAaHOBKY, (DUKCUPOBATh PE3YyJbTaThl MOJYYECHHOM 3aBUCUMOCTH
(bu3HUeCKNX BEJIIMYUH B BHUJIC TAOJIHIl U TPadUKOB, J€IaTh BHIBOJBI 110
pe3ynbTaTam HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIHYUH (CpeaHsis
CKOPOCTb ¥ YCKOPCHHE Tena IpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUs, )KECTKOCTh MPY>KUHBI, KOADDOUITMESHT
TPEHUSI CKOJBXKEHUS, MEXaHWYeCcKas paboTa M MOIIHOCTh, YacTOTa H
nepuoJi KoJeOaHW MaTEeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAIONIeH JIMH3BI, PATUOAKTUBHBIA (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WU3MEPEHHs, CIeays MPEeIOKEHHON  HHCTPYKIIHUH,
BBIUKCIIATh 3HAYEHUE BEJIWYMHBI M aHAIM3UPOBATh IMOJyYCHHbBIC
pPEe3yJIbTAThI ¢ YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHU;

coOnro/laTh TMpaBUjia TEXHUKKM OE€30MacHOCTH Mpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKKM HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOJIFOTHO TBEPJIOE TENO, TOUCYHBIA UCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aroMma, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX ONMUCaHUsA (B TOM YHCIE:
CIIUIOMETpP, JATYUKHU TOJOXKEHHUS, PACCTOSHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEPHUCKOIN, (oToanmapar, ONTUYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O



CBOWCTBaX (M3WUYECKUX SIBICHUA W HEOOXOAWMBIE (U3UUECKUE
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl M  CXEMaTHYHBIE PUCYHKH  HM3yYEHHBIX
TEXHUYECKUX YCTPOWMCTB, U3MEPUTEIbHBIX npuOOpoB U
TEXHOJIOTHUECKUX TMPOIECCOB TPU PEIICHUH YIEOHO-MPAKTUIECKUX
3a/1a4, ONTHYCCKUE CXEMBI JIJIS MMOCTPOCHUS M300paKCHHUN B IJIOCKOM
3epKajie U coouparomiei TuH3e;

OPUBOJAUTH TPUMEPHl  (HAXOAWTh HWHMOPMANUIO O MpHUMEpax)
MPAaKTHYECKOTO HCIIOJIb30BaHMUS (U3UUECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU JIJI1 oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
¥ TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM KOJIOTUIECKOTO MOBEACHHSI B OKPY KaIOIIEH Cpe/ie;
OCYIIECTBIISITh TMOUCK HWHPOpMaK (U3HYECKOTO COACPKAHUS B
WNuTepHeTe, caMOCTOSTENBHO (OpMyIHpyst TIOMCKOBBIM — 3ampoc,
HAaXOJMUTh  TYTU  ONPENEJCHUS  JOCTOBEPHOCTH  MOJYYCHHOU
uH(pOpMAIIMM Ha OCHOBE HMMEIOIIUXCS 3HAHUN W JIOMOJIHUTEIBHBIX
MUCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIMKM W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(GOpPMAIIUN U3 HECKOJIBKUX HCTOYHUKOB (PM3UUECKOTO COACpKaHUSA,
myOJIUYHO MPEICTABIIATD pe3ynbTaThl IPOEKTHOM WIH
UCCIIeI0BATENLCKON JAESTEIBLHOCTH, TIPU 3TOM TPAMOTHO HCIIOIb30BAThH
U3YYCHHBIM TOHSATHUMHBIA anmapar H3yd4aeMoro paszeia (U3UKU U
COMPOBOXK/IATh BBICTYIJICHUE TMPE3CHTAIMEeN ¢ y4€TOM OCOOCHHOCTEU
ayJIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIe (LM POBbLIE)
KonTposbHbIe IpakTuyeckue
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
1.1 ) -
M3HEa - Hayka 0 fpupose 2 https://m.edsoo.ru/7f416194
bubnnoreka IIOK
1.2 )
VISHHCCICHE BEHHHHAL 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN 5 1 bubnnorexka HOK
' METO/I TIO3HAHUS https://m.eds00.ru/7f416194
Hroro nio pazgeny 6
Paznes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6nuoreka [IOK
2.1
CTpocHHe BellecTsa 1 https://m.eds00.ru/7f416194
J{Br>xeHue u
2.2 B3aUMO/ICHCTBUE YACTH 2 1 bubmorexa [JOK
' 8 i https://m.eds00.ru/7f416194
BelIeCcTBa
53 ArperaTHbl€ COCTOSIHUS 5 bubmmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl




bu6nmoreka [IOK

3.1 Mexanueckoe ABiokenue 3 https://m.eds00.ru/7f416194
3.2 WNuepnus, macca, 4 bu6nmmoreka [IOK
' [JIOTHOCTh https://m.eds00.ru/7f416194
bu6nmoreka [IOK
3.3 Cuna. Bunpt cun 14 https://m.eds00.ru/7f416194
Hroro o pazgeny 21

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

JaBnenue. llepenaua

41 JTaBJICHUS TBEPIABIMU 3 bubnnoreka IIOK
' TeJaMU, JXUJIKOCTSIMH U https://m.edsoo.ru/7f416194
rasamu
bu6nuoreka [IOK
4.2
JlaBIeHHe KHKOCTH 5 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.3 A
T™MOC(epHOE TaBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBuE ®KUJIKOCTH U Ta3a Bu6 110K
HOIMoTeKa
4.4 g
Ha TOTPYIREHHOC B HHX ! https://m.edso0.ru/7f416194
TEI0
Hroro no pazaeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. DHepIrus
bu6nuoreka [IOK
5.1 P
a60Ta 1 MOMHOCTS 3 https://m.edsoo0.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 bubmmorexa [JOK

https://m.edsoo0.ru/7f416194




bu6nmoreka [IOK

53 MexaHndeckasi SHEpIus 4 1 https://m.eds00.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOe Bpems 3
OBLIEE KOJIMYECTBO 68 12

YACOB I10 ITPOIT'PAMME




8 KVIACC

HauMeHOBaHUE KoaugecTBO yacoB
Ne dueKkTpoHHbIe (LM POBbLIE)
pa3iesioB H TeM KoHTpoJibHbIE IIpakTn4yeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NporpamMmsbl padoTbI padoThI
Pa3gen 1. TensioBbIe IBJICHUSA
CrpoeHnue u cBOICTBa bubmuorexa [JOK
11 7
BEIIICCTBA https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
12 T
CIJIOBBIE MPOHECCH 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pa3nes 2. JinekTpu4yecKue H MATHUTHBIC SIBJICHHSA
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmorexa [JOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMO/JICHCTBUE
59 ITocTosHHBIH 20 1 . bu6nuoreka [IOK
' SJIEKTPHUUYECKHI TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M
AHHTHPIC ABJICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 KIIACC

HauMmeHoBaHue KoaugecTBO yacoB
Ne dueKkTpoHHbIe (LM POBbLIE)
pa3iesioB H TeM KoHTpoJibHbIE IIpakTn4yeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NPpOrpaMmslI padoThI padoThI
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHnueckoe Bu6 LIOK
HOJINOTEKA
1.1 §)
FIBIDRCITHC 1 CHIOCODET 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIUCaHUs
bubmuorexa [JOK
1.2 B I
SAMMOACHCTRIE Te 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.
3 3axome! coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paszngen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
21 MexaHndeckue ; 3 bubmmoteka [IOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
59 MexaHu4ecKue BOJHBI. 3 1 3 bubmmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNIEKTPOMarHUTHOE EuG OK
31 e 1 5 5 nonmoteka 1

SJICKTPOMArHuTHBIC

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




BOJIHBI

Hroro mo pasueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
41 3aKOHBI 6 bubmuorexa [JOK
' pacnpocTpaHeHus CBETa https://m.edsoo.ru/7f41a4a6
42 JIMH3BI U ONTUYECKHE 6 bubnnoreka IIOK
' IprOOPEI https://m.edsoo.ru/7f41a4a6
43 Pasnoxenune 6enoro 3 bubnnoreka IIOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBanTOBBI€E SIBJICHUA
Hcnyckanue u
51 MOTJIOIIEHUE CBETA 4 bubmorexa [JOK
' Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crpoenue aToMHOro 5 bubmuotexa [JOK
' apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 s
ACPHEHIE peakttan ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb

6.1

IToBTOpEHME M
000011IeHNE
coJiep’KaHus Kypca

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6




busuku 3a 7-9 knace

Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27







ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

DJIeKTpOoHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypChl

Bcero

®du3nka — HayKa 0 IpUpo/Ie.

SIBnenust npupoabl

duznueckue SIBICHUI

duznyeckue BEJINYMHBI U UX
u3MepeHue

VYpok-ucciaenoBanue
"N3mepenue TeMrepaTypsl
MIPH TTIOMOIIN JKUAKOCTHOTO
TEPMOMETpA U JaTYHKA
TeMmneparypbl"”
JlabopaTopHas paboTta
"OnpeneneHue eHsbl
JeNICHUsI U3MEPUTETBHOTO
npudopa"

MeTo/1bl Hay4HOTO
no3Hadus. Onucanue
(bu3MYECKUX SIBICHUN C
IMIOMOIIBIO MOJACIEH

bubmuoreka I{OK https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka runoTe3sl:




JAJIBHOCTh MMOJIETA IIApUKa,
MYIIEHHOTO TOPU30HTAIIEHO,
TeM OOoJblie, YeM OOJIbIIIE
BBICOTA MTycKa"

CtpoeHue BelecTna.
ONbBITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOEHUE
BCIIECTBA

bubnuoreka [{OK https://m.edsoo.ru/ff09fe0a

HBI/I)KGHI/IC qaCTull BCIICCTBa

bubmuoteka [{OK https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OnBbITHI 110 HAOJIOACHUIO
TEIUIOBOTO PACHIMPEHUS
ra3o» JlabopaTopHas
pabota "U3mepenue
pa3MepoB MajbIx Ten"

10

Arper ATHBIC COCTOSAHUA
BCIICCTBA

11

Oco0OeHHOCTH arperaTHhIX
COCTOSIHUM BOJIBI.
O6o01ieHne 1o pasueny
«[lepBOoHaYaNbHBIC CBEACHUS
0 CTPOCHHH BEIIECTBA»

bubmuoreka [{OK https://m.edsoo.ru/ff0a0378

12

MexaHndeckoe JBHKEHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE JIBUKEHHUE

bubmuoteka [{OK https://m.edsoo.ru/ff0a05c6

13

Cxopocts. Ennnuiist

bubmuoreka I{OK https://m.edsoo.ru/ff0a079c




CKOpPOCTH

14

Pacuer nytu 1 BpeMeHu
JBUKCHHUS

but6mmoreka LIOK https://m.edsoo.ru/ff0a0aed

15

WNuepuusa. Macca — Mepa
UHEPTHOCTH TEJ

bubmmoreka [{OK https://m.edsoo.ru/ff0a0c10

16

IlnoTHOCTE BeliecTna.
Pacuyer maccel 1 00bEMA TEIA
10 €r0 IUIOTHOCTH

bubmmoreka L{OK https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHas pabora
«OrnpeneneHue mMIOTHOCTH
TBEPIOTO TETA»

18

Pemrenne 3ama4d mo reme
"[TnoTHOCTH BemecTBa"

bubnuoteka [{OK https://m.edsoo.ru/ff0al23c

19

Cuna Kak xapakTepucTHKa
B3aumojeicTeus ten. Cuna
ynpyrocTtH. 3akoH ['yka

20

JlabopaTopHas paboTta
«M3ydeHue 3aBUCUMOCTH
pactsbxeHus (nepopmanun)
NPY>KUHBI OT TPUI0KEHHON
CHJIBI»

21

SIBnenune Tarorenus. Cuia
TAXKCCTHU

22

CBs3b MEXY CHIION
TSYKECTH U Maccoi Tena. Bec
Tena. Pemenue 3anad no

bubmuoreka [{OK https://m.edsoo.ru/ff0al778




TeMe "Cuia Tspxectu"

23

Cuna TsKecTH Ha JpyTrux
ruiaHerax. dusnueckue
XapPaKTEPUCTHUKH TIAHET

bu6mmoreka LIOK https://m.edsoo.ru/ff0a1502

24

N3mepenue cui.
Junamomerp

bubnmoreka [{OK https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecoMmocTh

bubmmoreka [{OK https://m.edsoo.ru/ff0al778

26

CnoxxeHue IByX CHIL,
HaIlpaBJIEHHBIX 10 OJIHON
IPSIMOM.
PaBHOelicTBYIOIIASA CHIT

bubmuoteka [{OK https://m.edsoo.ru/ff0ala70

27

Pemrenne 3amad o reme
"PaBHonelicTByrOMmas cui”

28

Cuina TpeHus U €€ BUBIL.
Tpenue B npupoae u
TEXHUKE

bubmuoteka [{OK https://m.edsoo.ru/ff0alb9c

29

JlabopaTopHas paboTta
«3yueHune 3aBUCUMOCTH

CHJIbI TPCHUSA CKOJIBXKCHUS OT
CHJIbI IAaBJICHUSA U XapaKTEpa

COIIPUKACAIOLIUXCS
ITOBEPXHOCTEWN»

bubmuoteka [{OK https://m.edsoo.ru/ff0alcc8

30

Pemienue 3aga4d Ha
OmpeAcIIcHUE
PaBHOJECUCTBYIOLIEN CUIIBI

31

Pemienue 3amad mo Temam:

bubmuoreka I{OK https://m.edsoo.ru/ff0alde0




«Bec Tenay, «I'paduueckoe
n3zo0paxenue cuimy, «CHiIb,
«PaBHOZIEMCTBYIOILAS CUID»

32

KontposnsHas pabora no
TeMaM: «MexaHuuyeckoe
IBIDKEHHE», «Macca,
TUIOTHOCTBY, «Bec Temay,
«['papuueckoe nzoOpaxxenue
crny, «CUnbl»

33

JNasnenue. CriocoObl
YMEHBIIECHUS U YBEITUYCHUS
JTaBJICHUS

bubmmoreka L{OK https://m.edsoo.ru/ff0a20a6

34

JaBieHwne raza. 3aBHCUMOCTD
JaBJIEHH Ta3a OT 00bEMa,
TEeMITepaTypbl

bubmuoreka [{OK https://m.edsoo.ru/ff0a2376

35

[lepenaya naBiaeHus
TBEPABIMU TEIlAMHU,
JKHIKOCTSIMM U Ta3aMHU.
3akoH ITackais

bubmuoteka [{OK https://m.edsoo.ru/ff0a25b0

36

I[aBJICHI/IC B XKUJAKOCTH U
ra3€, BBI3BBAHHOC JIeicTBHEM
CHIJIBI TAXKECTU

bubmuoreka [{OK https://m.edsoo.ru/ff0a2718

37

Pewtenue 3amay mo reme
«/laBieHue B )KUIKOCTH U
rase. 3akou [lackams»

bubmuoreka [{OK https://m.edsoo.ru/ff0a2826

38

Coobmarormumecs: cocy/sl

bubmuoreka [{OK https://m.edsoo.ru/ff0a2970




39

I'mapaBnnueckuit mpecc

bu6mmoreka LIOK https://m.edsoo.ru/ff0a3136

40

Manomerpsl. [lopuiaeBon
KUJKOCTHBIM HAacoC

41

AtMocdepa 3emiu u
IIPUYMHBI €€ CYIECTBOBAHUSA

bubmmoreka [{OK https://m.edsoo.ru/ff0a2b5a

42

Bec Bozmyxa. AtmocdepHoe
JIaBIICHUE

bubmmoreka [{OK https://m.edsoo.ru/ff0a2b5a

43

N3mepenune armocdepHOro
naBieHus. OIbBIT
Toppuuennu

bubmuoreka [{OK https://m.edsoo.ru/ff0a2da8

44

3aBHCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJl
YPOBHEM MOpS

bubmuoteka I{OK https://m.edsoo.ru/ff0a2fcd

45

bapomerp-anepoun.
ATMocdepHoe aBlieHre Ha
Pa3IUYHBIX BBICOTAX

bubmuoteka I{OK https://m.edsoo.ru/ff0a2fcd

46

Pemenue 3anay no teme "
AtmocdepHoe naBneHue”

47

JlelicTBuE ®UJIKOCTH U Ta3a
Ha MOTPYKEHHOE B HUX TEJNO.
ApxumenoBa cuiia

bubnuoteka [{OK https://m.edsoo.ru/ff0a3276

48

JlabopaTopHas pabota
«Omnpenenenue
BBITAJIKMBAIOIICH CHUIIBI,
JIEHCTBYIOLLEH HA TEIIO,
MOTPY>KEHHOE B JKUJIKOCTbH)

bubnuoteka [{OK https://m.edsoo.ru/ff0a33fc




49

JlabopaTopHas paboTa 1o
teme «MccnenoBanue
3aBHCHMOCTH BEca Teja B
BOJIe OT 00bEMa
MOrPYKEHHOM B XKUJKOCTh
JacTH TeIa

bubnmoreka [{OK https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmmoreka L{OK https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHas pabora
"KonctpyupoBanue
apeoMeTpa Wiu
KOHCTPYMPOBAHUE JIOJIKU U
OIpelIeIICHUE €€
rpy30noabEMHOCTH"

52

Pemenue 3amau no remam:
«IInaBanue cynos.
BosnyxormnaBanuey,
«/laBiieHne TBEpABIX TEN,
YKUJIKOCTEN U Ta30B»

bubnuoteka [{OK https://m.edsoo.ru/ff0a3654

53

KonTponbHas padota no
TeMe «JlaBieHue TBEpAbIX
TeJ, )KUAKOCTEH U ra30By»

54

Mexanunyeckas padota

bubnuoteka [{OK https://m.edsoo.ru/ff0a3f82

55

Mornocts. EquHuIs:
MOIITHOCTH

bubmuoreka I{OK https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOI1




MpHY MOIBEME IO JEeCTHHUILIE"

57

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue cuii Ha
pbryare

58

Pbruaru B TexHuke, OBITY U
npupoje. JlaboparopHas
pabora «/ccrnenoBanue
yCJIOBUI paBHOBECHS
pbIyaray

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

59

Pemenue 3agay no reme
«Y cIoBUsI paBHOBECHS
pbryara

bubmuoteka [{OK https://m.edsoo.ru/ff0a48a6

60

Koadpdunuent noneznoro
JEeWCTBUS MEXaHU3MA.
JIaGoparopHas pabota
«M3mepenne KI1/]
HAKJIOHHOM MIIOCKOCTH»

61

Pemenue 3amau mo reme
"Pabota, momuocTh, KIT/T"

bubmuoteka [{OK https://m.edsoo.ru/ff0a4c48

62

Mexannyeckas SHEpIHusl.
Kunernueckas u
MIOTEHIMAIbHAs DHEPTUs

bubnuoteka [{OK https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs
MEXaHWYECKON IHEPTUU

bubnuoteka [{OK https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"DKcneprMeHTalIbHOE




ONpeACIICHUE U3MEHECHUS
KHHETHYSCKOH 1
IIOTEHIMATIbHON SHEPIUU
MIPU CKAaTBIBAHUU TEJIa 110
HaKJIOHHOH INTOCKOCTH"

65

KonTposbHas padota 1mo
TeMe «PaboTa U MOII[HOCTb.
DOHeprus»

66

PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TEME
"Mexanuueckoe ABuxeHue"

bubnuoteka [{OK https://m.edsoo.ru/ff0adee6

67

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaBneHue TBEPABIX TEN,
SKUIKOCTEHN U ra3oB"

bubmuoteka [{OK https://m.edsoo.ru/ffO0a4ffe

68

PezepeHbiii ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




8 KVIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

eKTPOHHBbIEe HU(POBHIE 00pa3oBaTeIbHbIE PECYPChI

Bcero

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KHHETUYIECKOM
TEOPUHU U MX OINBITHBIC
ITOITBEPIK ICHUS

bubnuoteka [{OK https://m.edsoo.ru/ff0a5256

Macca u pasmep aTOMOB U
MOJIEKYJI

Mogaenu TBEPIOTO, JKUIAKOTO
1 Ta3000pa3HOT0 COCTOSIHUI
BelecTBa

bubnuoteka [{OK https://m.edsoo.ru/ff0a540e

OObsicHEeHUE CBOMCTB
TBEPIOTO, )KUJIKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEILIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TeOpUu

Kpucranmnmueckune n
amop(QHbIe Tena

bubnuoteka [{OK https://m.edsoo.ru/ff0a5800

CmaunBanue u
KalWUIIPHOCTb.
[ToBepXHOCTHOE HaTsKEHUE

bubnuoteka [{OK https://m.edsoo.ru/ff0a5530

TennoBoe pacmmpenne n

bubnuoteka [{OK https://m.edsoo.ru/ff0a5a26




cXKaTtue

Temneparypa. CBsi3b
TeMIIepaTypbl CO CKOPOCTHIO
TEIUIOBOTO JIBMKEHHSI YaCTHUI]

BuyTtpenuss sHeprusi.
Crnioco0bl H3MEHEHUS
BHYTPEHHEHN 3HEPIUH

bubmmoreka [{OK https://m.edsoo.ru/ff0a5c60

10

Bupael rerionepenaun

bubnuoreka I{OK https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepeHuus
"[IpakTuueckoe
MCTIOJIh30BAHUE TETUIOBBIX
CBOMCTB BEILECTB U
MaTEepHAaJIOB B HENSAX
sHeprocoepexeHus"

bubmmoreka L{OK https://m.edsoo.ru/ff0a65c0

12

KonnyecTBo TEIIOTEI.
VY nenpHag TEIIOEMKOCTD

bubnuoteka [{OK https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIIOBOTO
Oananca. TemmooOMeH u
TEIJIOBOE PaBHOBECHUE

bubnuoteka [{OK https://m.edsoo.ru/ff0a7088

14

JIaGoparopHas paboTa
"HccnenoBaHue sIBIEHUS
TErI000MeHa Ipu
CMEITUBAHUN XOIOIHON U
ropsiue BoasI"

bubnuoteka [{OK https://m.edsoo.ru/ff0a6a98

15

Pacuer xomuuecTBa TEIIOTEI,
HEO0O0XO0IUMOr0 IS




HarpeBaHus TCJ1a U
BBLACIIAEMOI'O UM IIPU
OXJIAXKJICHHUH

16

JlaGopaTopHas pabota
"OnpeneneHue yaeabHON
TEIIIOEMKOCTH BellecTBa"

bu6mmoreka LIOK https://m.edsoo.ru/ff0a6bb0

17

9Hepr1/1;1 TOILTMBA. Y IeabHas
TCIIOTA CropaHusAa

bubmuoreka [{OK https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue u oTBepIEeBaHUE
KPUCTAIIJINYECKUX TEJI.

VY nenpHas TemoTa
IUTaBJICHUS

bubmuoreka [{OK https://m.edsoo.ru/ff0a71d2

19

JlabopaTopHas paboTta
"OnpeneneHue yaeapHOU
TEIUIOTHI IUIAaBJIEHUS JIbaa"

bubmuoteka [{OK https://m.edsoo.ru/ff0a72fe

20

[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue

bubnuoteka [{OK https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenpHas Temiora
napooOpa3zoBaHus U
KOHJICHCAIIUHU. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUS OT
aTMoc(hepHOro JaBICHUS

bubnuoteka [{OK https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayXa.
JlabopaTopHas pabota
"Onpenenenue
OTHOCHUTENLHOU BIIAKHOCTH

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




BO3ayXxa"

23

Pemenue 3aau Ha
ONpeIeICHUE BIAKHOCTH
BO3/yXa

24

[TpununB paboOTHI
TEIJIOBBIX JBUTATEIICH.
[TapoBas TypOuHa.
JIBUraTenb BHYTPEHHETO
CropaHusl

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U
3alllUTa OKPYKAKOIIEH cpeibl

bubmuoteka [{OK https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
IIpeBpaIlEeHHs SHEPTUU B
TEIUIOBBIX MPOLECcCcax

27

IToaroroBka Kk KOHTPOJIBHON
pabore o Teme "TernoBbie
siBieHust. MI3amenenne
arperaTHbIX COCTOSIHUI
BenecTna"

bubmuoteka [{OK https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no
TeMe "TenoBbIe SIBJICHUS.
N3menenune arperaTHbIX
COCTOSHUM BelecTBa"

bubmuoteka [{OK https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. /[Ba poaa
AIEKTPUUECKUX 3aPsI0B




30

Ypoxk-uccienoBaHue
"DnexTpuzanus Ten
WHAYKIUEN U IIpU
COMPUKOCHOBEHUH"

31

BsaumogeiictBue
3apSOKCHHBIX Tell. 3aKOH
Kynona

bu6mmoreka LIOK https://m.edsoo.ru/ff0a87e4

32

DneKTpruYecKoe MoJie.
HanpsxkeHHOCTD
3IEKTPUUYECKOTO MOJIS.
[IpuHnun cyneprno3unumn
BJIEKTPUYECKUX IMOJIEH

bubmuoreka [{OK https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpuyeckux
3apsAA0B. DIEMEHTAPHBIN
3apsan. CtpoeHue aToma

34

[IpoBoaHMKY 1
JTUAJIEKTPUKU. 3aKOH
COXpaHEHUs JIEKTPUUECKOTO
3apsna

bubmuoteka I{OK https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3amau Ha
MIPUMEHEHUE CBOWCTB
AIEKTPUICCKUX 3aPSI0B

bubmuorexa [{OK https://m.edsoo.ru/ff0a90cc

36

DNEKTPUUECKUH TOK,
YCIIOBUS €TO
cyuiecTBoBaHusl. VlcTouHUKH
JIEKTPUUECKOTO TOKA

bubmuoreka [{OK https://m.edsoo.ru/ff0a95a4




37

JleficTBUSA AIEKTPUYECKOTO
TOKa

bu6mmoreka LIOK https://m.edsoo.ru/ff0a96b2

38

VYpok-uccienoBanue

" JleicTBHE AIEKTPUIECKOTO
T0JI HA TIPOBOJIHUKH U
JADTICKTPUKH"

39

DNEeKTPUUECKUN TOK B
MeTalljiax, KUAKOCTAX U
razax

bubmuoreka [{OK https://m.edsoo.ru/ff0a9838

40

DneKkTpruyecKas 1enb U e€
COCTaBHBIE YaCTH

41

Cuna toka. JlabopaTopHas
pabota "U3mepenue u
peryaupoBaHue CUIIbI TOKa"

bubnuoteka [{OK https://m.edsoo.ru/ff0a8bd6

42

DneKkTpruyecKoe
HanpsbkeHue. BonbTmerp.
JlabopaTopHas paboTta
"N3mepenue u
peryiupoBaHue
HanpspkeHus"

bubnuoteka [{OK https://m.edsoo.ru/ff0a9el4

43

ConpotuBieHue
IIPOBOJIHUKA. Y IEJIbHOE
COIIPOTUBIICHUE BEIECTBA

bubmuoteka [{OK https://m.edsoo.ru/ff0aa738

44

JlabopaTopHas pabota
"3aBUCUMOCTH
ANEKTPUYECKOTO

bubnuoteka [{OK https://m.edsoo.ru/ff0aa738




COITPOTHBIICHUS IPOBOIHUKA
OT €r0 JUIMHBI, TUTOIIAIH
MOTICPEYHOTO CEUCHUS U
Marepuaia"

45

3aBHCHUMOCTD CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa [enu

bu6mmoreka LIOK https://m.edsoo.ru/ff0aad4a

46

JlaGopaTopHas pabora
"UccneqoBanue
3aBHCHMOCTH CHJIBI TOKA,
UJIYIIETO Yepe3 Pe3ucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

bubmmoreka L{OK https://m.edsoo.ru/ff0aa04e

47

IlocnenoBatenbpHOE U
nmapajijieJIbHOC COCANHCHHUA
IIPOBOAHHUKOB

48

JIaGoparopHas paboTa
"ITpoBepka mpaBuia
CJIOYKEHUS HAIIPSKEHUN ITPU
MOCJIEA0BATEIbHOM
COCIMHEHUH JIBYX
pe3uctopon”

bubnuoteka [{OK https://m.edsoo.ru/ff0aaa58

49

JlabopaTopHas pabota
"IIpoBepka npaBuia s
CHUJIBI TOKA TIPU
napajyuieIbHOM COeIMHEHUHU
pe3uctopos”

bubnuoteka [{OK https://m.edsoo.ru/ffO0aadle




50

Pemrenue 3agaq Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COCAMHEHUS
MIPOBOJIHUKOB

bu6mmoreka LIOK https://m.edsoo.ru/ff0aaf8a

51

Pa6ora u moutHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmoreka LIOK https://m.edsoo.ru/ff0ab124

52

JlaGopaTopHas pabora
"Onpenenenue paboThl U
MOIITHOCTH AJICKTPHUECKOTO
ToKa"

bubmuoteka [{OK https://m.edsoo.ru/ff0ab3e0

53

DneKTpuuecKue Uenu u
MOTPEOUTENH IIEKTPHUUECKOI
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

bubnmuoteka [{OK https://m.edsoo.ru/ff0ab660

54

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DneKkTpuuecKue 3apspl.
3apspKeHHBIC TeJla U UX
B3aUMO/ICVCTBHUS.
[ToCTOsIHHBIN 3IIEKTPUYECKHN

"

TOK

bubnuoteka [{OK https://m.edsoo.ru/ff0abd2c

55

KonTponbhas pabota no
Teme "DIEeKTPUYECKUE
3apsabl. 3apsSyKEHHbBIE TEJa U
HUX B3aUMOJICHCTBHS.
IToCTOSIHHBIN DIIEKTPUYECKUN

bubnuoteka [{OK https://m.edsoo.ru/ffO0abea8




TOK

56

ITocTOostHHBIE MArHUTBI, UX
B3alMOJIECICTBUE

S7

Ypoxk-uccienoBanue
"N3y4yenue nosei
HOCTOSIHHBIX MAarHuToB"

bubmmoreka [{OK https://m.edsoo.ru/ff0ac3d0

58

MarauTHOE Toe.
MaruuTtHoe 1oJjie 3eMJId U
€ro 3HaueHue I KA3HYA Ha
3emite

bu6mmoreka L{OK https://m.edsoo.ru/ff0acOba

59

OmnsiT Opcrena. MarautHoe
I10JI€ DJIEKTPUYECKOr0 TOKA
MarauTHO€ 1oJie KaTyIIKH C
TOKOM

bubnmoreka L{OK https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHne

OJICKTPOMArHuTOB B TCXHHUKE.

JlabopaTopHas paboTta
"N3yueHue nencTBus
MarHUTHOTO IOJIS Ha
MPOBOJIHUK C TOKOM"

bubnuoteka [{OK https://m.edsoo.ru/ff0ac74a

61

DIIEKTPOABUTATETH
MOCTOSSHHOT'O TOKA.
Hcnonb3oBanue
AJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TPAHCHOPTE.

bubmuoreka [{OK https://m.edsoo.ru/ff0ac86¢




JlaGopaTopHas pabora
"KoncrpyupoBanue u
n3ydeHue paboTbl
3ieKTpoaBUraresns"”

62

OnbiTel Papajes. 3aKoH
3JICKTPOMArHUTHOM
naaykuun. [Ipasuno Jlenna

63

DIEeKTpOTreHepaTop.
CriocoOBbI moTyueHHsI
ANEKTPUUYCCKON SHEPIHUH.
DNEeKTPOCTaHIMU Ha
BO300HOBJISIEMBIX
HNCTOYHHUKAX 3Hepr1/11/1

64

[ToaroroBka Kk KOHTPOJIBHOM
paborte 1o Teme
"DNeKTpUUeCcKue 1
MarHuTHbBIE ABJIeHUS"

65

KonTponbHas pabota mo
TeMe "DIIeKTpUUECKHEe U
MArHUTHBIE SIBJICHUS"

bubnuoteka [{OK https://m.edsoo.ru/ff0acb14

66

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TEME
"TemnoBbie siBiIEHUS"

bubnuoteka [{OK https://m.edsoo.ru/ffOacc5e

67

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TEME
"ITocTossHHBII

bubmuoteka I{OK https://m.edsoo.ru/ffO0acdc6




AJIEKTPUYECKUM TOK"

PesepBHblii ypok. Pabora ¢

68 TEKCTAMU 110 TEME 1
"MarauTtHble aBiaeHus"
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

eKTPOHHBbIEe HU(POBHIE 00pa3oBaTeIbHbIE PECYPChI

Bcero

MexaHnueckoe IBUKEHUE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXaHUUYECKOIr'O IBUXKECHUS

bu6mmoreka LIOK https://m.edsoo.ru/ff0ad474

PaBrOMepHOE
Hpi[MOJII/IHef/'IHOC JABUXXCHUC

bubnuoteka LIOK https://m.edsoo.ru/ff0ad19a

HepasHomepHoOe
MPSIMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTH

IIpssmMonuneitHOE
PaBHOYCKOPEHHOE
JBH>KEHUE. Y CKOpEHUE

bubnuoteka [{OK https://m.edsoo.ru/ff0ad8d4

CxopocTh IpSIMOJIMHENHOTO
PaBHOYCKOPEHHOI'O
neuxenus. ['padux
CKOpPOCTH

JIaGoparopHas paboTa
"OnpeneneHne yCKOpeHus
TeJa IPH PaBHOYCKOPEHHOM

bubmuoreka [{OK https://m.edsoo.ru/ff0adb18




NBUKEHUY 10 HAKJIOHHOM
IJI0CKOCTH"

CB00OgHOE MaIeHHE TEIL.

8
OnbiThl [Manunes
PaBHOMEpHOE ABMXKEHUE 110
oKpyxHOCTH. [Tepuon u
9 4acToTa OOpaIleHus. bu6mmoreka LIOK https://m.edsoo.ru/ff0ael76
JIuneiinas u yriosas
CKOpOCTH
10 LenTpocTpemMuTenbHoe
YCKOpEHHE
[Tepsriii 3ak0H HproTOHA.
11 bubmmoreka LIOK https://m.edsoo.ru/ff0ae612
Bexkrtop cuibl
B i H .
12 TOpOH %aKOH PIOTOHA bubnuoteka [{OK https://m.edsoo.ru/ff0ae72a
PaBHOpelicTBYIOIIAs cCHITa
T i H .
13 PETHI SaROM HbIoTOMHa bubnuoreka LIOK https://m.edsoo.ru/ff0ae982
Cynepno3unus cui
Pemenue 3anau Ha
14 IIPUMEHEHHE 3aKOHOB bu6nuoreka LIOK https://m.edsoo.ru/ff0aeb6c
Hprorona
C .3
15 F;f: YHPYTOCTH. SaitoH bubnuoreka LIOK https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3agad mo reMme
«Cuna ynpyroctum»
JIab 0
17 abopatoprai pabota bubnuoteka [{OK https://m.edsoo.ru/ff0aee28

«OmnpeneneHne KECTKOCTH




MIPYKUHBDY

18

Cuna tpenus

bubnmoreka [{OK https://m.edsoo.ru/ff0af738

19

Pemrenue 3agad mo reme
«Cuia TpeHus»

bubnmoreka [{OK https://m.edsoo.ru/ff0afa26

20

JlaGopaTopHas pabora
"Onpenenenue

KO3 pUIHeHTa TPEHUS
CKOJIb)KeHus"

bubmmoreka [{OK https://m.edsoo.ru/ffO0af8be

21

Pemenue 3aau o teme
"3akonsl Herorona. Cuna
ynpyroctu. Cuia Tpenus"

bubnmoreka [{OK https://m.edsoo.ru/ffOafb8e

22

Cuiia TSHKeCTH M 3aKOH
BCEMHUPHOTO TATOTEHUS.
Yckopenue cBOOOTHOTO
IIaACHUuA

bubmuoteka [{OK https://m.edsoo.ru/ff0af044

23

VYpoxk-koHpepeHuus
"JIBM>KEHHE TEJ BOKPYT
IPaBUTALMOHHOTO LIEHTpa
(Conneunas cucrema).
lNamakTukn"

24

Pemenue 3angau no reme
"Cuna TSKECTH U 3aKOH
BCEMUPHOTO TSATOTECHHS"

bubnuoteka [{OK https://m.edsoo.ru/ffO0af5f8

25

[lepBas kocMuueckas
ckopocTbk. HeBecoMocTh u
Meperpy3Ku

bubmuoreka I{OK https://m.edsoo.ru/ff0af33c




26

PaBHOBecue MatepuaibHOI
TOYKH. AGCOIIIOTHO TBEPOE
Teno. PaBHoBecue TBEpIOTo
TeJa ¢ 3aKPEINIEHHON OChIO
BpalieHus

bubnmoreka [{OK https://m.edsoo.ru/ffO0afe36

27

MowmeHnT cuibl. LlenTp
TSDKECTH

28

Pemenue 3ana4 no teme
"MomeHnT cuibl. Llentp
TsKecTn"

bubnuoteka [{OK https://m.edsoo.ru/ff0b02b4

29

IToaroroBka Kk KOHTPOJIBHOM
pabore 1o Teme
"MexaHn4YeCcKoe IBUKEHUE.
BzanmoneiicrBue Ten"

bubmuoreka [{OK https://m.edsoo.ru/ff0b0408

30

KonTponbHas pabota mo
TeMe "MexaHuuecKkoe
nBIDKeHNE. B3anmonelicTeue

TCI

bubmuoteka [{OK https://m.edsoo.ru/ffOb06ec

31

Nmnynsc Temna. UMmmymse
CHJIBL. 3aKOH COXPaHEHUS
UMIyJIbca. YIIPYroe u
HEYNpPYroe B3auMOJCICTBHE

bubmuoreka I{OK https://m.edsoo.ru/ffOb07fa

32

Pemienue 3aau o teme
"3aK0H cOXpaHEHUS
nMmIyisca"

bubmuoreka [{OK https://m.edsoo.ru/ff0b096¢

33

VYpok-koHpepeHus




"PeakTUBHOE OBUXECHUE B
MPUPOAE U TEXHUKE"

34

Mexanunueckas paboTa u
MOIIIHOCTb

bu6mmoreka LIOK https://m.edsoo.ru/ff0b0a84

35

Pabota CHIIBI TSIKECTH, CHITBI
YIPYTOCTH U CHJIbI TPEHUS

bubnmoreka [{OK https://m.edsoo.ru/ffOb0db8

36

JlaboparopHast pabota
«Ornpenenenue padoThl CUIIbI
TPEHUs IPU PAaBHOMEPHOM
JBYKEHUH TeJa 10
FOPU30HTAIILHOU
MTOBEPXHOCTU»

37

CBs13b SHEPTUH U PAOOTHI.
IloTenunanpHas HEprus

38

Kunernueckas sneprus.
Teopema 0 KHHETUYECKOM
SHEpPruu

bubnuoteka [{OK https://m.edsoo.ru/ffOb0c32

39

3aKOH COXpaHEHUS SHEPTUU
B MCXAaHHUKEC

40

JIaGoparopHas paboTa
«M3ydenue 3akoHa
COXpaHEHHS YHEPTUN)

bubmuoreka I{OK https://m.edsoo.ru/ffOb12fe

41

KonebarensHoe JABHMKCHHUEC U
€Tro XapaKTCPpUCTUKHU

bubmuoreka I{OK https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoneOaHusl.
BreinyxaeHHbIe KOeOaHus.

bubmuotexa [{OK https://m.edsoo.ru/ff0b20f0




Pe3onanc

43

MaremMaTnueckuii u
MPY>KUHHBIA MasSTHUKH

44

Ypoxk-uccienoBanue
«3aBHCUMOCTb Mepuoja
KOJIeOaHUM OT KECTKOCTHU
MIPYKUHBI U MAcChl Tpy3a»

bubnmoreka [{OK https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue 3Hepruu npu
MEXaHMYECKUX KOJIeOaHUsIX

46

JIaboparopHast pabota
«OmnpeneneHue 4acToThl U
repuoia KosebaHui
NPY>KUHHOI'O MasTHUKA)

bubnmoreka [{OK https://m.edsoo.ru/ffOblaec

47

JlabopaTopHas paboTta
«IIpoBepka HE3aBUCUMOCTH
nepuo/ia KojiebaHuu rpysa,
IIOABCHICHHOI'O K HUTHU, OT
MAaccChI Tpy3a»

bubnuoteka [{OK https://m.edsoo.ru/ffOb197a

48

MexaHNYeCcKHe BOJIHEL.
CBolCcTBa MEXaHNMYECKUX
BOJIH. [IpogonibHBIE 1
MONEPEYHbIE BOJIHbI

bubnuoteka [{OK https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHus
"MexannduecKkue BOJTHEI B
TBEPAOM TEJIE.
CelicMuyecKkue BOITHBI"




50

3Byk. PactipocTpanenue u
OTpakeHHE 3ByKa

51

Ypok-uccnenoBanue
"HaOaronene 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUN
pe30HaHC

53

VYpoxk-koHpepeHuus
"V nbpTpa3zByk U uH(ppa3ByK B
MPpUPOAE U TEXHUKE"

bubmmoreka [{OK https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHusa. MexaHn4eckue
Kose0aHus U BOJTHBI"

bubnuoteka [{OK https://m.edsoo.ru/ffOb25f0

55

KonTponbHas padota no
TeMe "3aKOHBI COXPAHECHHS.
Mexanunueckue KoneOaHus u
BOJIHBI"

56

DJIEKTPOMArHuTHOE TOJIE.
SHCKTPOMaFHI/ITHI)Ie BOJIHBI

bubnuoteka [{OK https://m.edsoo.ru/ffOb2abe

57

CsolicTBa
AJIEKTPOMArHUTHBIX BOJIH

58

Ypok-koupepenmus "[lkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue

bubmuoreka [{OK https://m.edsoo.ru/ffOb2fe6




AJICKTPOMArHUTHBIX BOJIH
IUIA COTOBOU cBsI3U"

59

VYpok-uccienoBanue
"N3y4yeHue cBOMCTB
ANEKTPOMArHUTHBIX BOJIH C
MTOMOUIBI0 MOOUIIBLHOTO
tenedona”

bu6mmoreka LIOK https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amay Ha
OIIpCACIICHUC YaCTOThI U
JJINHBI 3HeKTp0MaFHI/ITHOﬁ
BOJIHbI

61

DJIeKTpOMarHuTHas Ipupojia
cBeta. CKOpOCTh CBETA.
BonHoBrle cBoNcTBa cBETA

bubmuoreka [{OK https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cera.
IIpssmMonuneiHoe
pacnpoCTpaHEHHUE CBETA.
3armenusa Connua u JIyHsl

bubmuoreka [{OK https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KE€HUs CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHUE 3aKOHa
OTpaXEHUs CBETA

bubmuoreka [{OK https://m.edsoo.ru/ff0b38c4

64

HpCHOMHCHI/IC cBeTa. 3aKOH
MpEIOMJICHUSA CBCTA

bubmuoreka [{OK https://m.edsoo.ru/ffOb3aea

65

[TonHoOEe BHYTpEeHHEE
OTpa)K€HUE CBETA.

bubmuoreka I{OK https://m.edsoo.ru/ffOb3c5c




Hcnonns3oBaHue MOJIHOTO
BHYTPCHHET'O OTPAXXCHUA B
OIITHYCCKUX CBCTOBOJax

66

JlaGopaTopHas pabota
"UccneqoBanue
3aBHCHMOCTH YTJia
MIPEIIOMIICHUST CBETOBOTO
JIy4a OT yIJia ajieHus Ha
rpanune "Bo3ayx-crexsno""

67

Ypok-koH(bepeHus

"M croip30BaHKE IIOJIHOIO
BHYTPEHHETO OTPAKCHUS:
CBETOBOJIbIL,
OIITUKOBOJIOKOHHASI CBS3b"

68

Jlumsel. Onrrnyeckast cuia
JTAH3EI

bubnuoteka [{OK https://m.edsoo.ru/ffOb3f2c

69

ITocTpoenue nzodpakeHuii B

JIMH3aX

bubmuoreka [{OK https://m.edsoo.ru/ffOb444a

70

JIaGoparopHas paboTa
"Onpenenenue GoKycHOTO
paccTOSIHUSA U ONTHYECKON
CHJIBI COOMpArOIIEH JTNH3HI"

bubmuoTeka I{OK https://m.edsoo.ru/ff0b4206

71

VYpoxk-koHpepeHuus
"OnTuueckue JUH30BEIE
npubops"

bubmuoteka I{OK https://m.edsoo.ru/ffOc0a7e

72

I'ma3 xak onTudeckas

bubmuoreka [{OK https://m.edsoo.ru/ff0b4684




cucrema. 3peHue

73

VYpoxk-koHpepeHuus
"IledexTnl 3penns. Kak
COXpPaHUTh 3peHue"

74

Paznoxxenue Oemoro ceera B
cnekTp. OnbiTl HptoTOHA.
CrnoxeHue CeKTpaIbHbIX
1BeToB. Jucnepcus ceera

bubnuoreka [{OK https://m.edsoo.ru/ffOc0f4c

75

JIaboparopHast pabota
"OnpITHI IO Pa3I0KEHUIO
0enoro cBera B CIEKTpP U
BOCIPUSTHIO 1IBETA
MIPEeIMETOB MPHU UX
HaOII0IEHNH Yepe3
L[BETOBBIE (PUIBTPHI"

bubmuoreka [{OK https://m.edsoo.ru/ffOcOe2a

76

YPOoK-TIpaKTUKYM
"BoJiHOBBIE CBOIMCTBA CBETA:
aucrepcusi, HTephepeHIns
u qudpakms’”

77

Omnsite Pesepdopaa u
IJTaHeTapHas MOJIeNlb aTOMa

bubmuoreka [{OK https://m.edsoo.ru/ffOc12a8

78

[Tocrynater bopa. Monens
aroma bopa

79

Hcnyckanue u noryonieHue
cBeTa aToMOM. KBaHTBI.
JInnenyaTsie CIIEKTPbI

bubnuoteka [{OK https://m.edsoo.ru/ffOc144c




Ypok-npakTUKym

80 "HaGmroienne criekTpoB bu6mmoreka LIOK https://m.edsoo.ru/ff0c1550
ucryckanus'"

81 PangmoaxTBHOCTE U €€ BUIIBI bu6mmoreka LIOK https://m.edsoo.ru/ff0c1672
C .

82 TPOCHHE ATOMHOTO S/pa bubmmoreka [{OK https://m.edsoo.ru/ffOc18ac
Hyxnonnas monens
Panmoa e

83 AHOBICTHBHBL bubmuoreka I{OK https://m.edsoo.ru/ffOclald
npeBpaiieHus. 130Tonsl
Pemrenne 3ama4d mo reme:

84 "PagmoakTuBHBIC bubnuoreka I{OK https://m.edsoo.ru/ffOclb4a
npespanieHus"

85 [lepuon monypacnanga
VYpok-koHpepeHus
HP

86 AUHOAKTHBHBIC H3YHCHHIA bu6mmoreka LIOK https://m.edsoo.ru/ff0c2126
B MIPUPOJIE, MEAUIINHE,
TeXHUKe"
SAnepHbie peakiuu. 3aKOHBI

87 COXPAaHEHHUs 3apsAA0BOT0 U bubnuoreka LIOK https://m.edsoo.ru/ffOc1c58
MAacCOBOT'0 YHCE
DHeprus CBA31U aTOMHBIX

88 sinep. CBsi3b Macchl U bu6mmoreka [IOK https://m.edsoo.ru/ffOcld7a
SHEPTUU

89 Pemrenue 3agad mo reMme
"SAnepubie peakuun”
Pea CHHTE3a U JIele

90 KIUH CHHTESA 1 ACTCRIA bubmuoteka I{OK https://m.edsoo.ru/ffOc1e88

sanep. Uctounnku sHeprun




CouHiia 1 3BE31

91

VYpoxk-koHpepeHuus
"SAnepHas sHEepreTUKa.
JelicTBuA paiiOaKTUBHBIX
U3ITy4YeHUH Ha KUBbIE
OpraHu3Mbl"

92

IToaroroBka Kk KOHTPOJIBHOM
pabore 1o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHHIEC BOJIHBI.
KBanToBnie siBaeHus"

bubmuoteka [{OK https://m.edsoo.ru/ff0c223e

93

KonTponbnas pabota mo
TeMe "DIEeKTpOMarHuTHOE
nose. DJIeKTPOMarHuTHhIE
BoJIHBL. KBaHTOBBIC SIBICHUS"

94

IToBTOpenue, o6o0IEeHNE.
JIaGopatopHble pabOThI O
Kypcy "B3aumoneiicteue

Ten"

bubmuoteka [{OK https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0o0IIEHNE.
Pemenne pacueTHBIX 1
Ka4C€CTBCHHBIX 3a1a4 110
teme "TemnoBsie npouecco”

bubmuoreka [{OK https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0o0IIEeHNE.
Pemenue pacueTHBIX 1
Ka4C€CTBCHHBIX 3a1a4 I10

bubmuoreka [{OK https://m.edsoo.ru/ff0c2a22




teme "KIIJI TenmoBbIx
nsurareiaeii"

97

[ToBTOpeHme, 0600IIEHNE.
Pemenue pacueTHbIX U
KayeCTBEHHEBIX 3a1a4 110
teme "KIIJ]
3JEKTPOYCTAaHOBOK"

bu6mmoreka LIOK https://m.edsoo.ru/ff0c2b30

98

[ToBTOpEeHME, 0600IIECHHE.
JlaGopaTopHbie pabOThI 11O
Kypcy "CBeToBble SBICHUS"

bubnuoteka [{OK https://m.edsoo.ru/ff0c2c52

99

[ToBTOpEeHME, 0600IIECHHE.
PaboTa ¢ TekcTaMH 110 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

bubnuoreka [{OK https://m.edsoo.ru/ffOc2d6a

100

IToBTOpenue, o6o0IIEHNE.
Pabora ¢ TekcTamu o Teme
"Konebanus 1 BOJIHBL"

bubmuoteka [{OK https://m.edsoo.ru/ffO0c2e82

101

IToBTOpenue, o0o0IIEeHNE.
PaGora ¢ TekcTaMu o TEME
"CseTOBbIE gBlIeHUST"

bubmuoteka [{OK https://m.edsoo.ru/ff0c3044

102

[ToBTOpeHnue, 06061IEHNE.
Pabora ¢ TekcTamu o Teme
"KBanToBas u snepHas
¢uzuka"

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




MPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KJIIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbLHOI MPOrpaMMbl
OCHOBHOTI'0 00111ero 00pa30BaHusA

1.1

HCIIOJI30BATh N3YYCHHBIC ITOHATUS

1.2

pa3J'II/ILIaTb ABJICHHA 110 OIIMCAHUIO UX xapaKTeprlx CBOI>'ICTB 1 Ha OCHOBEC OIIBITOB, IIGMOHCTpI/Ip}IIOHII/IX
JaHHOE (U3UYECKOE SIBJICHUE

1.3

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUH B OKpYXKAlOIEeM MHpE, B TOM YHCIE
¢u3uyeckue sIBIEHUS B NPUPOAE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lauy B y4yeOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

OIMUCBIBATh M3YYCHHBIC CBOMCTBA TeNl U (1)I/IBI/I‘~I€CKI/IC SABJICHUS, UCIIOJIb3Ys (1)I/ISI/I‘I€CKI/IC BCJIMYHHBI, IIPpU
OINMMCAaHUN IIPAaBHUJIBHO TPAKTOBATH (1)I/ISI/ILIGCKI/II\/'I CMBICJI HUCHOJB3YEMBIX BCJIWYHH, HX 0003HaYeHHsT U
CAUHUIIBI (1)I/ISI/I‘IGCKI/IX BEJINYNH, HAXOOUTh q)OpMYJ'II)I, CBA3BIBAIOIIUEC OJAHHYIO q)HSH‘IGCKYIO BCJIMYMHY C

JPYTMMH BETMYMHAMHU, CTPOUTH IPaPUKU N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUUH

1.5

XapaKTCPpU30BaATh CBOMCTBA TCI, (I)I/I3I/I‘-IGCKI/IC SABJICHUA W IIPOLICCChI, UCIIOJIB3Yyd U3YUYCHHBIC 3aKOHBI, IIPpH
9TOM IaBaTb CJIOBCCHYIO (I)OpMyJII/IPOBKy 3aKOHAa U 3alMCbIBATh €T0 MATCMATUYCCKOC BBIPAKCHUC

1.6

OOBSACHATh (PU3MYECKHE SIBICHMS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYalUil
IIPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATE IPUYUHHO-CIEACTBEHHBIE  CBSI3H, CTPOUTH
o0BsicHeHue u3 1 — 2 JOruyeckux 1aroB ¢ onopod Ha 1 — 2 u3ydyeHHbIX CBOWCTBA (PU3NUYECKUX SBICHU,

(1)I/I3I/I'-I€CKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU




1.7

pemath pacuéTHbIe 331a4M B 1 — 2 NeiCTBUA, UCTIONB3YS 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOIINE (PH3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJM3a YCJIOBUSA 33/1a4M 3alUCHIBATh KPaTKOE YCIOBHE, MOJICTABIATH (hU3NIECKHE
BEJIMYMHBI B (OPMYJIBl M TPOBOIUTH PACUETHI, HAXOIUTHh CIPABOYHBIC JAaHHBIC, HEOOXOAWMBIC JUIS

peliCHus 3a/ia4, OUCHUBATH PCAIIMCTUIHOCTD HOHy‘ICHHOfI (1)I/IBI/II-ICCKOI>'I BCIIMYHHBI

1.8

paciio3HaBaThb HpO6J'IeMI>I, KOTOPBIE MOXHO PCHIUTH IIPU ITOMOINH (1)I/ISI/ILIGCKI/IX MCTOA0OB, B OIIMCaHHNH
HCCIICAOBAHUA BLIACIIATE IIPOBCPACMOC IIPCAIIOIOKCHUC (I‘I/IHOTG?»Y), pas3jinuatb W HHTCPIIPCTHPOBATDH
HOJ'IyLICHHHﬁ pe3yiibTaT, HAXOAUTH OIIIMOKH B XO0J¢ OIIbITa, ACJIAaTh BBIBOJBI I10 €TI0 pE3YyJibTaTaM

1.9

IPOBOJIUTH ONBITBI MO HAOMIOACHWIO (U3NYECKUX SBICHUH WM (PU3MUECKUX CBOMCTB  TEIl:
(dbopMyTHpoOBaTH MPOBEPsiEMbIE TPEATIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000PYA0BaHMS,

3aMMChIBaTh X0/ ONbITA U POPMYIUPOBATH BHIBOIBI

1.10

BBITMIOJHATh MPSIMbIE M3MEPEHHS C MCIOJB30BAaHHWEM aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 33JaHHOM aOCOIIOTHOM MOTPEITHOCTA U3MEPEHH

1.11

IPOBOAMTH HCCIIEAOBAHUE 3aBUCHUMOCTH OJHOM (M3MYECKOM BEIMYMHBI OT APYroil ¢ MCIOJIB30BaHUEM
NpSIMBIX WM3MEpPEHUll, ydyacTBOBaTh B IUIAHMPOBAHUM Y4E€OHOI'O HCCIIEIOBAHUS, COOMpPATh YCTAaHOBKY U
BBIMOJHATh U3MEPEHUs, Cllefysd MpeAJIOKEHHOMY IUIaHy, (QUKCUpPOBAaTh pe3ylbTaThl MOJYy4YEHHOU
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHUJE MPEAJIOKEHHBIX TaONMIl M TIpaduKoB, JieJaTh BBIBOJBI IO

pe3ysbTaTtaM MCCIeAOBAHUS

1.12

MMPOBOAWUTE KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I‘I€CKI/IX BCJIMYWH, CJIICAysd HpCI[J'IO)KGHHOﬁ HHCTPYKIUU: TIPpU
BBIIIOJTHEHUHN HSMCPGHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAYCHHC HCKOMOH

BCJIMYNHBI

1.13

co0JIr0/1aTh MpaBmiIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM

1.14

yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUUECKHUX YCTPOMCTB, XapaKTEpU30BATH NPUHIUIIBI
JENCTBUS M3YUYEHHBIX PHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOIIBIO UX ONMUCAHUS, UCTIOIb3Ys 3HAHUS

0 CBOMCTBaxX (pU3MYECKUX SBJICHUM U HEOOX0uMbIe (PM3HUECKHE 3aKOHbI U 3aKOHOMEPHOCTH

1.15

NPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMepax) NPAaKTUYECKOTO MCIIOJIb30BAaHMS (PU3NIECKUX




3HaHUH B TOBCEJHEBHOM XH3HM ISl oOecredeHusi Oe30MacHOCTH Mpu oOpalieHuH ¢ mnpudopamu |
TCXHUYCCKUMU yCTpOﬁCTBaMH, COXpPAHCHUA 3J0POBbS U CO6JHOI[CHI/ISI HOPM 5KOJIOT'MYCCKOro IMMOBCACHUS B
OKpY’KaloIlleH cpezie

1.16

OCYIICCTBIIATH OT60p HCTOYHHUKOB I/IH(bOpMaI_[I/II/I B CC€TH I/IHTepHeT B COOTBCTCTBHH C 3aJaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMCIOHIUXCS 3HAaHUM U HYTCM CPaBHCHHUA PA3JIMYHBIX HCTOYHHKOB
BBIACIATD I/IH(1)OpMaI_II/IIO, KOTOpas sABJISACTCA HpOTHBOpeqHBOﬁ HJIM MOYKET OBIThH HCHOCTOBepHOﬁ

1.17

UCTIOJIB30BaTh IPH BBHITOJHEHUM YYEOHBIX 3aJaHUN HAYYIHONIOMYJSIPHYIO JIUTEPATypy (QH3UUECKOTro
COJACPpIKaHHuA, CIIPABOYHBIC MaTCpHaJIbl, pCCYPChbl CCTU HHTepHCT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TEKCTa, mpeoOpa3oBaHus HH(YOPMAITUH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO31aBaThb COOCTBEHHEIE KpaTKUC IMHUCBMCHHBIC N YCTHBIC COO6H.I€HI/I$I Ha OCHOBE 2 — 3 HCTOYHHKOB
I/IH(1)OpMaI_II/II/I CI)I/ISI/I‘ICCKOFO COACPIKaHuA, B TOM YHCIIC HY6J'II/I‘IHO JACJIaTb KpaTKuUc COO6H.I€HI/I$I (¢}
pe3yiibTartax IPOCKTOB HIIN y‘le6HbIX HCCHGHOB&HHﬁ, IIpH 3TOM TI'PaMOTHO HCIIOJIb30BATH HSy‘IeHHHﬁ
MOHSTUMHBIN arrapar Kypca (1)I/I3I/IKI/I, COIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/ICI71

1.19

MPU  BBITIOJIHEHUHM Y4YEOHBIX MPOEKTOB U MCCIEIOBAHUU paclpenenaTh OOS3aHHOCTH B TpPYIIEe B
COOTBETCTBUU C IOCTABJIECHHBIMHU 3a/1a4aMH, CIE€IUTh 3a BBHINOJHEHUEM IUIaHA JIEWCTBHUM, aJE€KBATHO
OIICHUBAaTb COOCTBEHHBIH BKJaJ B JCATENBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKAaTHUBHOE

B3aUMO/ICVICTBUE, YUUTHIBAsI MHEHHUE OKPYKAFOIINX

8 KIIACC
Konx nposepsiemoro IIpoBepsiemble NpeaAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
pe3yJbTara OCHOBHOI0 00111er0 00pa30BaHUA
11 HCTIOIb30BaTh MOHITHUS
1.2 pa3nuyaTh SBJIICHUSI N0 ONUCAHMIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIUX




JTaHHOE (PU3HUYECKOE SIBIICHUE

13

pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3NYECKHX SBICHUM B OKpY)KAlOIIeM MHUpPE, B TOM YHCIE
busnyeckue [BIEHUS B MPHUPOJE, NMPU TOM MEPEBOAUTH MPAKTHUECKYIO 337ady B Y4eOHYIO, BBIIEIATh
CYIIIECTBEHHbBIE CBOMCTBA (MPpU3HAKU) (PU3NUECKUX SIBICHUN

14

OIMCHIBATh M3YYEHHBIC CBOMCTBA Tel M (DU3UYECKHE SIBICHUS, UCIONB3YS (DU3MUYECKUE BEIWYMHBI, TPU
OTMCAaHWUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICT HCIIOJIb3YEMbIX BEIHYUH, 0003HAYCHUS U CIMHHIIBI
($U3NIEeCKUX BEIMYHMH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOLINE NAHHYIO (DU3MUYECKYIO BEIHUMHY C IPYTUMHU

BEJIMYMHAMU, CTPOUTH IPa)MKN N3yYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUINH

1.5

XapaKTEpUu30BaTh CBOMCTBA TCI, (1)I/ISI/I‘ICCKI/IG SABJICHUA W IIPOLCCCHI, UCIIOJIb3Yysl M3YUYCHHBIC 3aKOHBI, IIPU
OTOM J1aBaTh CJIOBECHYIO Q)OpMYJ'II/IpOBKy 3dKOHAa U 3aIllMChIBATH €TI0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATH (PM3MUECKUE TPOIECCHl M CBOWCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CHUTYallMid MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NMPUUYUHHO-CIICCTBEHHBIC CBS3H, CTPOUTH OOBsICHEHHE U3 1 — 2
JIOTMYECKUX LIaroB ¢ MOMOIIbIO 1 — 2 U3yueHHBIX CBOMCTBA PU3NYECKUX ABJICHUH, GU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3a7a4u B 2 — 3 IEUCTBUS, UCTIOJB3Yys 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHaliM3a YCJIOBHS 3a/lauyd 3alHChIBaTh KPaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX JUIsI pEIICHUs 3a7]a4M, BHIOMPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE IS €€ PelIeHUs], TPOBOIUTh

pvaéTBI 1 CPaBHUBATH MMOJTYYCHHOC 3HAYCHHUC (1)I/ISI/I‘ICCKOI71 BCJIMYUHBI C U3BECTHBIMU JaHHBIMU

1.8

paciio3HaBaThb Hp06J'ICMLI, KOTOPLIC MOXKHO PCHINTH IIPU TTOMOIIA (I)I/I3I/I‘-ICCKI/IX MCTOHOB, HUCIIOJIb3Ys
OINMHMCAHUC HCCIICAOBAaHNA, BBIACIIATH IMPOBEPACMOC IIPCAINOJIOKCHUC, OLCHUBATL IMPABUIIBHOCTL ITOPSAJAKA
MMPOBCACHU UCCIICAOBAaHNA, ACIaTh BBIBOABI

1.9

MIPOBOJIUTH OTIBITHI 110 HAOTIOEHNIO (DU3NUYECKHUX SIBJICHUN WK (U3HUYECKUX CBOMCTB Tel: (HOPMYyIUPOBAThH
MIPOBEPSIEMBIC TIPETOI0KEHUSI, COOUPATh YCTAaHOBKY M3 MPEJI0KEHHOTO 000pYIOBaHUS, OMUCHIBATH XOJ]
OTBITa U (DOPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHATL TMPAMBIC HM3MCPCHUA C HCIIOJIB30BAHWCM AaHAJIOTOBBIX HpI/I60pOB U AaTYHUKOB (1)I/I3I/I‘-IGCKI/IX




BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIIOTHOMN MOTPEITHOCTH

1.11

MPOBOAMTh MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (pU3M4ecKOW BEIUYMHBI OT APYroil ¢ HCHOJIb30BaHUEM
IPSIMBIX U3MEPEHUN: MJIAHUPOBATh HCCIEA0BaHUE, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CIenys
MPeJIOKEHHOMY IIJIaHy, (PUKCUPOBATH PE3yJIbTaThl MOMYYEHHOW 3aBUCHUMOCTH B BUE TaOJIHUI] U TpauKOB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHMH: IUJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI)

SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYs HpCIUIO)KCHHOﬁ HWHCTPYKIHUHU, U BBIYUCIIATh 3HAYCHUC BCIIMYNHBL

1.13

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM

1.14

XapaKTepu30BaTh NPUHLMUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONMOPOH Ha UX
ONMCAHMsI, WCIOJB3ysd 3HAHUA O CBOWCTBAaX (PHU3MUECKUX SBICHHA M HEOOXOIMMbIE (QH3UIECKUE

3aKOHOMEPHOCTH

1.15

PacCIIo3HaBaTh MPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPHUTCIIbHBIC HpI/I60pI>I 10 cXeMaM U CXEMaTU4YHbIM
PUCYHKaM, COCTABJIATh CXEMBbI JJICKTPUICCKUX ueneﬁ C IMMOCJICAOBATCIIbHBIM U IMapalJICIIbHBIM COCANHCHUCM
3JICMCHTOB, pa3jin4yasa yYCJIIOBHBIC 0003HaUYCHHS JIEMEHTOB SJICKTPHUICCKUX IIGHGI\/JI

1.16

MPUBOJIUTH PUMEPHI (HAXOAUTh MHPOPMAIHIO O MPUMEPAX) MPAKTUYECKOTO UCTIOIB30BaHUS (PU3MUECKUX
3HAaHUA B TOBCEJHEBHOW >XM3HM JUIsl oOecredeHus Oe30macHOCTH Npu oOpamieHuu ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHS 3[JOPOBbS U COONIOJACHUS HOPM SKOJOTHYECKOTO MOBEJACHUS B
OKpY>Karollen cpene

1.17

OCYIIECTBIISATh TOUCK MH(POpManuu (PU3MUECKOTO COAEpk aHUs B ceTH MHTEpHET, Ha OCHOBE MMEIOIIUXCS
3HAHUN W MYTEM CPAaBHEHHS JOTIOJHUTEIBHBIX MCTOYHUKOB BBIICIATH MHGOPMAIMIO, KOTOpAs SBIISETCS

MIPOTUBOPEUNBON UM MOXKET OBITH HEJOCTOBEPHOIL

1.18

HCIIOJIB30BAaTh IIPHU BbIIIOJIHCHUN y‘-Ie6HBIX 3aJlaHui HAaYYHO-TIOMMYJIAPHYIO JIUTCPATYPYy (I)I/ISI/I‘-ICCKOFO
COACPpIKaHUA, CIIPABOYHLIC MATCpUAJIbl, pECYPChl CCTU I/IHTCpHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TCKCTA, Hp606pa3OBaHI/I}I I/IH(pOpMaI_II/II/I W3 OJTHOM 3HAKOBOM CHCTEMBI B APYT'yro




1.19

co3/1aBaTh COOCTBEHHBIE IUCHMEHHBIE M KpaTKUE YCTHBIE cooOmieHus, o0000mas wuHbopManuio u3
HECKOJIbKUX MCTOYHHUKOB (PM3NYECKOTO COACP)KAaHUS, B TOM YHUCIIE MYOJMYHO MPEACTABIATH PE3YIbTaThl
NPOCKTHOH MJIM HCCIIEAOBATENILCKOM JESTeIbHOCTH, NPH 3TOM TPAMOTHO HCIIOJIB30BaTh H3yUEHHBIN

NOHATUIHBIN anmapaT Kypca (U3HMKH, CONTPOBOXKAATH BBICTYIUICHUE PE3EHTALINCH

1.20

IIPH BBIIIOJTHCHUN yLIe6HBIX IIPOCKTOB U I/ICCJ'IG,HOBaHI/Iﬁ (bl/ISI/ILIeCKI/IX IIPOLECCOB pacCpeaAciIsITh 00513aHHOCTH
B Ipynme B COOTBETCTBUU C IIOCTABJICHHBIMH 3aJavdaMH, CJICAWUTH 3a BBIIIOJIHCHUCM ILIIdAHA I[efICTBI/Iﬁ nu
KOPPCKTHUPOBATL €I'0, aICKBATHO OLICHHWBATb COOCTBEHHBIN BKJIaZ B ACATCIBHOCTb I'PYIIIbI, BICTPpAUBATH
KOMMYHUKATHBHOC BSaHMOHefICTBHe, MMPOABJIAA TOTOBHOCTD pa3pCllaTh KOH(i)J'II/IKTH

9 KJIACC
Kon nposepsieMoro IpoBepsieMble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS 0CHOBHOI 00pa30BaTeILHOI IPOrpaMMbI
pesyJabTara OCHOBHOI0 001ero 00pa3oBaHus
1.1 HCII0JIb30BaTh U3y4EHHbIE OHATHS
1 2 PasiindaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX
' JaHHOE (PU3MYECKOE SBJICHUE
pacro3HaBaTh IPOSBIECHUE HM3YYEHHBIX (DU3MUECKHX SBICHHII B OKPYKAIOIIEM MHUpE, B TOM YHCIIE
1.3 (usnueckue ABIEHUA B NPUPOJE, IPH STOM MEPEBOAUThL MPAKTHUECKYIO 3a7auy B yueOHYIO, BBLIEIATH
CyILECTBEHHBIE CBOICTBA (MpU3HAKK) (PU3UUECKUX SBIECHHUI
OIMUCBIBATh U3YYCHHBIC CBOMCTBA TEI U (I)I/I?J/I‘ICCKI/IG SABJICHUS, UCIIOJIB3Yys (1)H31/IquKI/Ie BCJIIMYMHBI, IIPpU
1.4 OMMCAaHUW TIIPaBUJIBHO TPaKTOBATb (i)I/ISI/IquKI/Iﬁ CMEBICJI HCIIOJB3YEMBIX BCJIIMYUH, O603HaquI/IH 158
' CTUHUIIBI (PU3UIECKUX BEIHUYHMH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (DH3UUECKYIO BEJTHIHHY C
JPYTUMH BETMYMHAMH, CTPOUTD TPadUKK H3YUCHHBIX 3aBHCHMOCTEH (DM3HIECKUX BEITUINH
15 XapakTepu30BaTh CBOMCTBA Tel, ((U3MUECKHE SBIECHUS U IIPOLECCH], HCIONb3ys U3y4eHHbIE 3aKOHBI, IIPH




3TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aIMHCHIBATH €T0 MATEMATUIECKOE BBIPAKCHHE

1.6

00BACHATH (1)I/ISI/ILIGCKI/IC IIpoueCChl U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IMPaKTHUKO-
OPHUECHTHUPOBAHHOI'O XapaKTEpa: BbIABJIATH HIPUYNHHO-CICACTBECHHBIC CBA3H, CTPOUTDH 00BsCHEHHE U3 2 —
3 JOTrMYECKUX IIaroB C IIOMOIIBIO 2-3 HN3YUCHHBIX CBOMCTBaA (1)I/ISI/ILICCKI/IX SIBJIeHI/Iﬁ, (1)I/ISI/ILIGCKI/IX 3aK0OHa
HJIM 3aKOHOMECPHOCTH

1.7

pematb pacuéTHble 3ahauu (omuparolivecs Ha cucTeMy U3 2 — 3 ypaBHEHMI), UCHOJb3ysl 3aKOHBI U
(dopMyiibl, CBA3BIBAIOIINE (U3NUECKHUE BEIMYMHBI: HA OCHOBE aHajIM3a YCJIOBMS 3a/lad 3alKChIBaTh
KpaTKoe yCJIOBHUE, BBIBIATH HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI M ()OPMYIIBL,
HE0OXOUMBIE I PEIICHNUs, IPOBOJAUTH PACUETHI U OLIEHUBATH PEAIMCTUYHOCTD MOJIYYEHHOIO 3HAYCHUS

(GU3UYECKON BEIIMUUHBI

1.8

paciio3HaBaTb HpO6J'I€MI>I, KOTOPBIC MOXKHO pPCIIWUTL IIPH IIOMOIIU (1)I/ISI/I‘ICCKI/IX METOIAOB, HUCIIOJIb3Ys
OIMMCAHUEC HCCIICHOBAHUS, BBIACIIATH ITPOBEPACMOC IIPCAIIOIOKCHUC, OUCHHMBATL IIPABUIIbHOCTL IIOpsAAKa
IMMPOBCACHUS UCCIICAOBAHUS, ACJIATh BEIBOAbI, MHTCPIIPETUPOBATH PE3YJIbTATHL Ha6J'IID)IeHPII>i " OIIBITOB

1.9

IPOBOAMTH OMNBITHl MO HAOMIOACHUIO (U3UUECKUX SBJIEHUH WM (U3MUECKUX CBOWCTB TeN:
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO Habopa 000py 0BaHMsl, ONMUCKHIBATH XOJ1 ONbITA U
€ro pe3yJibTarhbl, POPMYIUPOBATH BHIBOIBI

1.10

MIPOBOJIUTH MPH HEOOXOAMMOCTH CEPUI0 IPSIMBIX U3MEPEHUH, OTpeIessis cpeiHee 3HAaUCHHE U3MEPSIeMO
BEIMUYMHBI (POKYCHOE paccTOsHUE coOuparoiieil JHMH3bI), 000CHOBBIBATH BBIOOp criocoba HM3MepeHus
(M3MepuTETHLHOTO MPUOOpa)

1.11

MMPOBOAUTH UCCIICAOBAHUC 3aBHCHUMOCTE (I)I/IBI/I‘-ICCKI/IX BCJIMYHMH C UCITIOJIb30BAHUEM IMPAMBIX PI3MCpCHPII>iZ
IJIaHUPOBATb HUCCICAOBAHUC, CAMOCTOATCIBHO C06HpaTL YCTAaHOBKY, (bHKCI/IpOBaTB PE3YJIbTAThL
HOHy‘ICHHOﬁ 3aBUCHUMOCTH (I)I/BI/I‘-IGCKI/IX BCIIMYHMH B BHIC TaGHI/II_II/I Fpa(l)I/IKOB, JAC€JIaTb BBIBOAbLI II0
pe3yjibTaTaM UCCICAOBAHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HW3MEPCHUA (bPISI/I‘—IeCKI/IX BCJIIMYWH: IIJIAHUPOBATb HN3MCPCHUA, CO6I/IpaTB

OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIIOJHATE H3MCPCHUA, CICAYA HpeJIJIO)KeHHOfI HHCTPYKIHWH,




BbIYUCIIATH 3HAYCHUC BCIWYHMHBI W aAHAJIMU3UPOBATH IIOJYUYCHHBIC PC3YJIbTAThI C yLIéTOM 3aIIaHH01>i

MOTPELIHOCTH U3MEPEHUI

1.13

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTU IpU padoTe ¢ 1ab0opaTOpHBIM 000PYIOBAaHHEM

1.14

pa3ianyaTh OCHOBHBIC MPH3HAKA W3YYCHHBIX (DU3MYECKHX MOJIENCH: MarephalibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, TOUCUHBIM UCTOYHUK CBETA, JIy4, TOHKas JUH3a, TUIAHETapHAs MOJIENIb aTOMa, HYKJIOHHAs
MOJI€JIb ATOMHOTO sJipa

1.15

XapaKTEpU30BaATb IIPUHIUIIBL HeﬁCTBHﬂ N3YUYCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha
HUX ONHCaHHi, UCIOJb3Yyd 3HAHUA O CBOMCTBax (I)I/ISI/ILICCKI/IX SIBJICHUM U HeO6XOI[I/IMBIe (1)I/ISI/I‘1€CKI/IC
3aKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXCMblI U CXEMATUYHBIC PUCYHKHU H3YYCHHBIX TCXHHUYCCKHUX yCTpOI\/JICTB, HU3MCPUTCIIbHBIX
npuOOpPOB U TEXHOJOTMYECKHX IPOLECCOB IMPU PELICHUH Y4E€OHO-TIPAKTUYECKUX 3a/ad, ONTHYECKHE
CXEMBI JIJIsl TOCTPOCHUS U300PAKEHHI B TNIOCKOM 3€pKalie U COOMPAIOIIEH JTNH3E

1.17

OPUBOJIUTH TpUMEPHl (HAXOOUTh HH(OpPMaLMIO O TMpUMepax) MPAKTUYECKOTrO HCIIOJIb30BAHUS
¢u3nyecKuX 3HAHUW B TMOBCEJHEBHOW KHU3HU JUIsl oOecriedeHHs] 0e30IacHOCTH TNpU OOpalleHuH C
npubopaMl M TEXHUYECKHMHU YCTPOWCTBAMH, COXpPAaHEHUS 370pPOBbsi U COONIOACHHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOLIEH cpejie

1.18

OCYHICCTBJIATL IIOUCK I/IH(I)OpMaI_II/II/I (1)I/I3I/ILI€CKOFO COACpKaHUd B CCTU I/IHTepHCT, CaMOCTOSATCIIbHO
q)OpMy.]'II/IpyH ITOMCKOBBIN 3aIpoC, HAXOAUTb IIYTU ONPCACIICHHUA OJOCTOBCPHOCTHU HOHy‘IGHHOﬁ
I/IH(I)OpMaI_II/II/I Ha OCHOBE MMEIOIINUXCS 3HAHUI 1 JOMOJIHUTEIbHBIX HCTOUHHKOB

1.19

UCIIOJIb30BaTh IPHU BBINOJIHEHUHM YYEOHBIX 33JaHUN Hay4HO-TIONMYJSPHYIO JHUTEpaTypy (PU3MUecKOoro
COZACPpIKaHUA, CIIPABOYHBIC MaTCpHAJIbl, pECYPChI CETU I/IHTepHeT , BIIaICTh HpI/IéMaMI/I KOHCIICKTUPOBAHUSA
TeKcTa, MpeoOpa3zoBaHus HHGOPMAIUU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO31aBaTb COOCTBEHHBIC MHUCHMEHHEIC U YCTHBIC COOGH_ICHI/IH Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBbKHX
HNCTOYHUKOB (I)I/I3I/I‘{6CKOF 0 CoAcCpiKaHuA, Hy6J'II/I‘-IHO OpCACTaBIATE PC3YJIbTAThI HpOCKTHOfI NN

HCCIIEIOBATEIIbCKOM JEATEIbHOCTH, IIPU 3TOM TPAaMOTHO HCHOJIb30BATh HW3YYECHHBIM TOHSITUHHBIN




amnmapar H3y4aeMoro paszena (U3MKH W CONPOBOXKIATh BBICTYIUICHHE MpPE3CHTAlMed C Y4ETOM
0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

1.21

IIpyU  BBIIIOJHCHHUHU yLIe6HBIX IIPOCKTOB H I/ICCJ'IGIIOBaHI/II‘/'I (bI/I3I/I‘ICCKI/IX IIpouecCCoOB pacupcaciIsiaThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C IMOCTAaBJICHHBIMHA 3aJadaMu, CJICAUTH 3a BBIIIOJHCHHEM ILIaHa
HeﬁCTBHﬁ U KOPPEKTUPOBATh €I0, aICKBATHO OLCHHUBATH COOCTBEHHBIHN BKJIad B JACATCIIbHOCTDb I'PYIIIIBI,
BBICTPANBATh KOMMYHHUKATUBHOC BSaHMOHCﬁCTBHe, IMPOABJIASA TOTOBHOCTD Pa3pCulaTh KOH(I)J'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kox Kox
IIpoBepsiemblie 3JIeMEHTHI COACPKAHUSA
pasjiena 3JIEMEHTa
®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOILIEI'O MHUPA
11 ®usuka — Hayka o npupoze. SBneHuss npupozasl. OU3NYECKUE SBICHHS: MEXaHUYECKUE,
' TEIUIOBBIE, SJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
12 Ousnueckue BenMYWHBL. M3Mepenue ¢usnuecknx BenuuuMH. DU3MUECKHE MPHOOPHI.
' [TorpemnocTs n3MepeHnii. MexayHapoiHasi CUCTeEMa €IHHMI]
EcrecTBeHHOHay4HbI METOJ] MO3HAHM: HaOJIOJeHHe, TOCTAaHOBKAa HAy4YHOIO BOIPOCA,
13 BBIJIBUKEHHUE THUIOTE3, HSKCHEPUMEHT IO IMPOBEPKE THMIIOTe3, OOBSICHEHHE HaOII0IaeMOoro
1 SIBJICHUS
1.4 Ornucanue pU3NYECKUX SBIEHUN C TTOMOIIBIO MOJIEeH
[IpakTuyeckue paboTHI:
N3mepenue paccTosHUN.
15 W3mepenue 06bEMa KUAKOCTH U TBEPIOTO Tea.
' Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenne temmeparypsl IIpU I[OMOILIM JKMAKOCTHOIO TEPMOMETpa U JaT4MKa
TEeMIIEpaTyphl
5 I[TEPBOHAYAJIBHBIE CBEJIEHN A O CTPOEHUU BEIIIECTBA
2.1 CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbI, HMX pa3Mmepbl. ONBITHI, 10Ka3bIBAIOLINE




AUCKPECTHOC CTPOCHUC BCUICCTBA

[[BI/I)KGHI/IG HaCcTHll BEIICCTBA. CBs13b CKOpPOCTH JBHXCHHA 4YaCTul C TeMnepaTypoﬁ.

22 bpoyHoBckoe nmkenue, nuddys3us
2.3 B3aumopeiicTBre YacTHI BEIIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE

ArperaTHple  COCTOSIHMSI ~ BEIIECTBA: CTPOCHUE TAa30B, IKHIKOCTEH W  TBEPIBIX
24 (KpUCTAJUTMYECKMX) Tel. B3auMOCBSI3b MEXIy CBONCTBAMH BEIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX U MX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIBI
[IpakTuueckue padbOTHI:

26 Ornenka graMerpa aroMa METOI0M PSJIOB (C UCTONIb30BaHUEM (hoTorpadmii).

OMnBITHI 110 HAOJIOICHUIO TEIUIOBOTO PACIIUPECHHSI Ta30B.

OneIThI 10 OOHAPY)KEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 MexaHnuueckoe JBIKEHHEe. PaBHOMEPHOE 1 HEPABHOMEPHOE JIBHIKEHHE

39 CkopocTb. CpeaHsis CKOPOCTh IIPH HEPAaBHOMEPHOM JBMKEHUH. PacuéT myTu M BpeMeHH
' JBIDKEHUS

33 SIBnenue uHepUUK. 3aKOH MHEPIMH. B3anMoieiicTBre Tel Kak NIPUUMHA H3MEHEHHS CKOPOCTH
' JBIKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tena

34 [InotHOCTH BemiecTBa. CBA3b IJIOTHOCTH C KONMYECTBOM MOJIEKY] B €IUHHUIE 00BEMA
' BEIIIECTBA

35 Cuna KaK XapaKkTepHCTHKA B3aUMOJIEHCTBHS Tel

3.6 Cuna ynpyrocty 1 3akoH I'yka. i3MepeHne cUibl ¢ TOMOLIBIO JUHAMOMETPA

37 SIBneHne TaAroTeHMs W cuima Tsokectw. Cuma TSKECTHM Ha JIPYTMX IUTaHeTax. Bec Terna.

HesecomocTh




3.8

Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHUE NOKos. TpeHue B IpupoJie U TEXHUKE

3.9

Ciio’)keHue cuil, HalpaBJIECHHbBIX IO OJIHOM NMpAMON. PaBHOIEMCTBYIOIAS CUIT

3.10

[IpakTuyeckue paboOTHI:

OnpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBWKEHHUS (IIapUKa B JKUIKOCTH, MOJEIH
AJIEKTPUUYECKOTO aBTOMOOWIS U Tak jaainee). OnpeneneHue CpeaHeil CKOPOCTH CKOJIBbKEHHS
Opycka WM IIapuKa MO HAKJIOHHOW IUIocKocTH. OmpeneneHne IUIOTHOCTH TBEPIOTO Tela.
OnbIThl, JIEMOHCTPUPYIOIIUE 3aBHUCHUMOCTh PACTSDKCHHS (AedopManvi) TPYKUHBI OT
MPHIOKEHHOM cuiibl. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHS OT

BEca TeJla U XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

dusnueckue SBICHUS B npupoac: MpuMEPbI ABMIKCHHA C pa3JIMYHBIMHU CKOPOCTSIMU B JKMBOU U
HEKUBOM mpupoae, JICNCTBUE CUJIIBI TPCHUA B IIPUPOAC U TCXHUKE

3.12

TexHuyeckue yCTporucTBa: TUHAMOMETD, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUKOCTEI 1 TA30B

4.1 JlaBnenue TBEporo Tena. CrnocoObl yMEHbIICHUS U YBETHMUEHHs TaBICHUS
4.2 JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa, TEMIEPATYPbI
43 Ilepenaya pmaBiieHHs TBEPABIMU TeNaMH, >KMIKOCTAMHM M razaMmu. 3akoH [lackans.
' ITHeBMaTH4ECKNE MAILIMHBI
44 3aBUCUMOCTh  JaBJIEHHUSI JKUJIKOCTH OT [IyOMHBL. ['MapocTaTMuecKuil  mapasiokc.
' Coobmarommecs cocyapl. [ mapaBInyecKkne MeXaHu3Mbl
Atmoctepa 3emnun u arMmocepHoe gaBineHue. IIpUUMHBI CyIIECTBOBAHUS BO3AYIIHON
4.5 o6omouku 3emnu. OnbIT Toppuyerny. 3aBUCUMOCTh aTMOC(EPHOTO AaBJICHUS OT BBHICOTHI HaJl
YPOBHEM MOPsI
4.6 N3mepenue armocdepnoro gasinenus. [Ipubopsl 115 u3mepeHus aTMocpepHOro 1aBaeHUs
4.7 JlelicTBHE KMIKOCTH M Ta3a Ha MOTIPYKEHHOE B HUX TeJ0. BhITaskuBaromas (apXxumenoBa)




cuia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3gyxormnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOW B XKHUIKOCTh YacTH
tena. OnpeneneHue BBITAJIKUBAIOIIEH CHIIbI, JCHCTBYIOIIEW Ha TEJIO, IMOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJIKHMBAIOIIEH CWIIBI, JCUCTBYIOIIEW Ha TEJIO B
KHUAKOCTH, OT Macchl Tena. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAIKUBAIOLIECH
CHJIbI, IGUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTrpyKEHHOM B KUAKOCTh YaCTH Tela
U OT IUIOTHOCTHU XUAKOCTH. KOHCTpyHpoBaHHMe apeoMmeTpa MM KOHCTPYUPOBAHHUE JIOAKU U
OIpeieNIeHue €€ TPy30I0AbEMHOCTH

4.10

dusnueckue sSBICHHUS B MPUPOJIEC: BIUSIHUE aTMOCHEPHOTO JaBIICHHS HA JKUBOW OPTraHU3M,
IJIaBaHUE PbIO

411

TexHuueckue  ycTpoHCTBa:  COOOMIAIONIMECS  COCYIbI,  YCTPOWCTBO  BOJOINPOBOJA,
THJIPABINYECKUH Tpecc, MAaHOMETP, OapOMETp, BEICOTOMED, IIOPITHEBON HACOC, apEOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckasi pabota

5.2 MexaHnuyeckas MOIIHOCTb

5.3 ITpocTble MexaHU3MBI: pblYar, OJI0K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBECHsI phlyara

5.4 [Ipumenenue nmpaBmiia paBHOBECHS pblyara K 0JIOKy

55 «30710TO€ TpaBUIO» MeXxaHUkH. KoaduuueHT nosnesnoro neicTBus MexanusMoB. IIpocteie
' MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHimanpHast SHEPTUM TeJA, MOJIHITOrO HaJl 3eMIEN

5.7 Kunernueckas sHeprust

5.8 ITonmHast MexaHn4eckas SHeprus. 3aKOH U3MEHEHMsI U COXPaHEHHs MEXaHUYeCKOW YHEPrun




[IpakTuyeckue paboOTHI:
5.9 Onpenenenue pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM JIBWKEHUM Tejla 110
' TOPU30HTAIILHON NOBEpXHOCTU. MccnenoBanue ycioBuil paBHoBecus pbryara. Mzmepenne KIIJ]
HAaKJIOHHOM IUIOCKOCTHU. M3ydeHue 3aK0Ha COXpPAaHEHUsI MEXaHUYECKON SHEPrUuu
5.10 Du3nyecKue sIBICHNS B IPUPOJIE: PhIYaru B TEJIC YEJI0BEKA
511 TexHudeckue YCTpPOWCTBA: pbIYar, MOJABWKHBIA ¥ HEMOJBUWKHBIN OJOKH, HAKJIOHHAA
' IUIOCKOCTB, MIPOCTHIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMble 1€MEHThI COAEPKAHUSA
pasaeina 3JIeMEeHTAa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE MOJOXKEHUSA MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOEHHU BenlecTBa. Macca n
6.1 pa3Mepsl MOJIEKYI. OnpITsl, MOJITBEPKJAIOLIHIE OCHOBHBIE MIOJIOXKEHUS
MOJIEKYJISIPHOKHUHETUYECKON TEOPUU
6 6.2 Mogenu TBEPAOTO, KUAKOTO M ra3000pa3HOro0 COCTOSHHI BemiecTBa. Kpucramimdeckue u
amop(Hble Tena
6.3 OObsicHeHHE CBOICTB Ta3oB, JKMAKOCTEH W TBEPIABIX TEJN HAa OCHOBE IOJIOKEHHUM
MOJIEKYJISIPHOKHHETUYECKON TEOPUU
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciIupeHue u cxaTue




6.6

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHI]

Buytpennsas sueprus. CrnocoObl W3MEHEHHs BHYTPEHHEH OJHEpruu: TeIulonepenadya u

o1 COBepILIEHHE PadOTHI
6.8 Bunel Temonepenayn: TENI0NPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
6.9 KonnyectBo TemnoTsl. Y aenbHas TEINIOEMKOCTb BELIECTBA
6.10 TenooOMeH U TeIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OajaHca
6.11 [LiiaBneHue u 0TBEpICBaHNE KPUCTATUIMYECKUX BEIIECTB. Y IeJIbHAS TEIJIOTA TJIaBJICHUS
6.1 [TapooOpazoBanne u  konaeHcauus. Mcmapenuwe. Kumenue. VYiaenbHas — Teruiora
' napooOpazoBaHMsl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOTrO AABICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIMBA. Y IebHast TENI0Ta CTOPAHUS
6.15 [punnunsr pabotel TemnoBbix aBurareneit KIIJ| TemmmoBoro nBurarens. TeruioBble
' JIBUTATENH ¥ 3allIATa OKPYKAIOMIEH CPeJIbI
6.16 3aKOH COXpaHEHUs M MPEBPAILEHUS SHEPTHH B TEIUIOBBIX MpoIeccax
[IpakTuueckue padbOTHI:
OnebIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUSL.
OnbIThI IO BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.
6.17 OnpIThI 10 HAOJIOIEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX Tel.

Onpenenenue AaBleHUs BO3IyXa B OajuIoOHE MITPHIIA.
OneIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh JaBJIEHHS BO3AyXa OT €ro o0béma
HarpeBaHus WIH OXJIaXICHUS.

[IpoBepka rHUMOTE3pl JWHEWHOW 3aBUCUMOCTH JJIMHBI  CTOJIOMKA KHUIAKOCTH

B




TEPMOMETPUUYECKOHN TPYyOKE OT TeMITepaTypHhI.

HaGmoieHne M3MEHEHUsT BHYTPEHHEH HSHEPruu Tella B pe3ysibTare TEIUIoNepenayd H
paboThI BHEITHUX CHIL.

HccnenoBanue siBIeHUs TEIUIOOOMEHA MPU CMEIIUBAHUH XOJIOTHOUW U TOPsIYeid BOJIBIL.

OmnpeneneHrne KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW MPU TETUIOOOMEHE ¢ HarpeThiM
METALTUICCKUM IIHITUHIPOM.

Omnpenenenne yaenpHON TETNTOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIIapeHusl.

OmnpeneneHne OTHOCUTENFHON BIAXKHOCTH BO3/yXa.

OmnpezneneHue yaeapHON TEIUIOTHI IIABJICHUS JIbJA.

dusznueckue SBJICHUS B IpUpoAcC: IMOBCPXHOCTHOC HATSAXKCHHC W KAIIUJIJIAPHBIC SABJICHHA B

6.18 IPUPOAE, KPUCTAIIBl B mpupone, usnydeHne CoiHua, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHera.
TexHuueckue  ycTpOWCTBA:  KaNmWJULSIPbl, TPUMEPbl  HCIOJb30BAaHUS  KPUCTAJUIOB,
6.19 KHUJKOCTHBIM TEpMOMETp, JaT4yUK TEeMIIepaTypbl, TEPMOC, CHUCTEMa OTOIUIEHHS JIOMOB,

TUTPOMETPBI, ICUXPOMETP, apoBasi TypOMHA, ABUTATEIb BHYTPEHHETO CrOPaHHUSI.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B

7 BsaumoneiictBue 3apsokeHHBIX Tenl. 3akoH KynoHa (3aBUCHMMOCTb CHIIBI B3aUMOJEHCTBUS
' 3apsHKEHHBIX TeJT OT BEJTMYMHBI 3apSAA0B M PACCTOSHUSI MEXTy TeJIaMU)

73 Onexrpuueckoe noine. Hanpsx€HHOCTh anexkTpuyeckoro mnois. IlpuHnun cynepnosunuu
' JIEKTPUUECKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenn »snexkTpuueckux 3apsiioB. DJIEMEHTApHBIN JyekTpuueckuil 3apsa. CtpoeHue




aroma. [IpoBOIHUKH U JUAIIEKTPUKU

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

76 DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAaHUS AJICKTPUUECKOro Toka. McTrouHuku
' HOCTOSIHHOT'O TOKa

27 JIeHCTBUS AIEKTPUIECKOrO TOKA (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUECKHUI TOK
' B JKHJKOCTSAX M Ira3ax

7.8 Onexrpuueckas nenb. Cuia Toka. DJIeKTpUYECKOe HapsyKEHUe

7.9 ConpoTuBieHNE TPOBOAHUKA. Y IEIbHOE COIIPOTUBIICHUE BELLIECTBA

7.10 3akoH Oma a1 ydacTka uenu

7.11 [TocnenoBarenpHOE M MapaIICIIBHOE COSAMHEHUE TTPOBOTHUKOB

7.12 PaGota u MolHOCTE AneKkTprudeckoro Toka. 3akoH Jlxoymns — Jlenia

213 DOnexkTpuueckue Lenu M TNOoTpeOuTenu 3JeKTpuueckoil sHepruu B ObiTy. KopoTkoe
' 3aMbBIKaHHE

7.14 ITocTosiHABIC MarHUTEL. B3anMoieiicTBUE ITOCTOSIHHBIX MarHUTOB

7.15 MarnuTtHoe 1moje. MarauTHoe nosie 3eMJIM M €ro 3HaUYeHUE I )KU3HU Ha 3eMIie

216 OmnbIT Opcrena. MarHuTHOE MOJIE JIEKTPUUECKOro Toka. [IpumMeHenue 351eKTpOMarHuToB B
' TEeXHHKE

217 JlelicTBMEe MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb IMTOCTOSSHHOTO TOKA.
' Hcnonbs3oBanme 37EeKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

7.18 Omnbitel @apanes. SABnenHue snekTpoMarnuTHOM nHAYKIUU. [IpaBumno Jlenua

219 Onektporereparop. CrocoObl MOTyYEHUS SJIECKTPUUYSCKON IHEPTruu. DIEKTPOCTAHIIMU Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEPrun




7.20

[IpakTuueckue padbOTHI:

OnbITH IO HAOTIOACHUIO SJCKTPU3ALUH TEJ MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue 1eiCTBUS JIEKTPUUYECKOTO MTOJI HA IIPOBOJAHUKH U JUDJIEKTPUKHU.

COopka 1 mpoBepKa padOTHI JIEKTPHUUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepeHnue u perysinpoBaHue CUIbl TOKA.

W3mepenue u peryinupoBaHue HaPsKEHUS.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 pe3UcTop, OT CONPOTUBIIECHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIEKTPUYECKOTO COIIPOTUBIICHHS IPOBOJAHUKA OT
€ro JUIMHBI, IUIOIIAIU TIONIEPEYHOr0 CEYEHHs U MaTepuara.

[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUM IpU IOCIEA0BAaTENIbHOM COEAMHEHHUU JIBYX
pesuctopoB. IlpoBepka mnpaBuna uis CHIBI TOKa IMPH NApauIEIbHOM COEIUHEHHUH
pesuctopoB. OmpeneneHne padOThl INEKTPHUECKOrO0 TOKA, HAYIIEr0 Yepe3 pe3UcCTop.
Omnpenenenre MOIIHOCTH JIEKTPUYECKOTO TOKa, BbIAENIsAeMOI Ha pe3uctope. Mccnenosanue
3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIaMIIOUKy, OT HamnpshkeHUs Ha Hel. OnpeneneHue
KIIZl narpeBarens. MccnenoBaHne MarHMTHOTO B3aUMOJEWCTBHUS IOCTOSHHBIX MarHHWTOB.
W3ydyeHre MarHUTHOTO MOJSl MOCTOSHHBIX MarHUTOB MPH UX OOBbEIMHEHUH U Pa3/ieICHUHU.
WccnenoBanne paelcTBUsL DIEKTPUYECKOIO TOKAa HA MAarHUTHYHO cTpenky. OnbIThI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJAEUCTBUS KaTyIIKU C TOKOM U MarHuTa ot
CWJIBI TOKa M HampaBJeHUs TOKa B Karymike. l3ydeHue nedcTBUS MAarHUTHOTO MOJS Ha
MPOBOAHMK ¢ TOKOM. KoHCcTpynpoBaHue u u3yueHnue padoThl d5iekTpoaBurarens. Mzmepenue
KITZI omektpoaBuratenbHOM  yCTaHOBKHM. OMNBITBI IO  HMCCIEIOBAHHUIO  SIBJIICHUSA
ANIEKTPOMArHUTHOM MHIYKIMHM: KCCIEA0BaHWE HW3MEHEHUN 3HA4YeHUs M HalpaBJICHUS

WHAYKIIMOHHOT'O TOKa




dusnueckue SBICHUS B MPHUPOJE: DIEKTPUUYECKHE SBJICHUSA B atMochepe, dIEKTPUYECTBO
7.21 KHUBBIX OPTaHU3MOB, MAarHUTHOE T10JIe 3eMJIH, Jpei] MOII0COB, POIb MATHUTHOTO TOJS /IS
YKU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHnyeckne yCTpOMCTBA: DIIEKTPOCKOI, AMIIEPMETP, BOJBTMETP, PEOCTAT, CYETUUK
7 99 EKTPUYECKOM  DHEPruH, JIEKTPOOCBETUTENbHBIE  NPHOOPHI, HarpeBaTeIIbHbBIE
' JIEKTPONPUOOPBl  (IPUMEPBI),  IIEKTPUUECKUE  NPEJOXPAHUTENM,  SJIEKTPOMArHMT,
JIEKTPOABUIaTENb IIOCTOSHHOTO TOKA, TEHEPATOP IMOCTOSTHHOIO TOKA
9 KIIACC
Kon Kon
ITpoBepsieMble 2IEMEHTBI COAEP KAHUS
paznena DJIEMEHTA
MEXAHNWYECKUE ABJIEHUA
8.1 Mexannueckoe n1Bukenue. MarepuanpHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
8 8.4 HepaBHoMepHOe npssMonuHeniHoe nBrxkeHue. CpenHssi 1 MTHOBEHHAs! CKOPOCTh Tena Mpu
HEpPaBHOMEPHOM J[BUKEHHUH
8.5 Yckopenne. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBUKEHHE
8.6 CBobosHoe nagenue. OnbITel ["anunes
8.7 PaBHOMepHOE ABHKeHUE TO OKpyx)HOcTU. Ilepuon u yacrora obpameHus. JluneitHas u
' yrioBasi ckopocTu. LleHTpocTpeMuTenbHOe YyCKOpEeHHe




8.8

IlepBbiit 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [IpuHIUIT CYyTIEPIIO3UITUHN CHIT

8.12 Cuiia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHUS! CKOJIBKEHUS, CHUIIa TPEHHSI TIOKOSI, APYTHE BUIBI TPEHHS

8.14 Cuuia TSHKECTH U 3aKOH BCEMHPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS

8.15 JBuxenue maHer Bokpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecomocTs u
' neperpysKku

8.16 PaBHOBecue MaTeprabHON TOYKU. AOCOTIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEpAOro Tena C 3aKpEeIUIEHHONW OChIO BpaumieHus. MomeHT cuibl. LleHTp
' TSDKECTH

8.18 Nmnynec Tena. M3Menenne nmmynsca. iMnynsce cuiib

8.19 3aK0H COXpaHCHHS HMITYJIbCA

8.20 PeakTuBHOE ABMKEHNE

8.21 Mexanunyeckas paboTa U MOIIHOCTh

8.22 Pabota cui TskecTH, ynpyrocti, TpeHusi. CBs3b SHEpruu 1 paboThl

8.23 [ToTentnuanpHas SHEPTHS TeJa, TIOIHATOTO HaJl TOBEPXHOCTHIO 3eMITH

8.24 IloTeHumanpHas 3HEPTUs CKATON NPY>KUHbI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETHUECKON YHEPTUU

8.26 3aKOH COXpaHEHUSI MEXaHMYECKOW YHEPTUU

8.27 IIpakTuyeckue paboTHI:




Ornpezenienne cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM IBMXKSHUS HIapUKa 10 HAKJIOHHOU
mockocT. OnpeneneHrue yCKOpeHus Tea Mpu PaBHOYCKOPEHHOM JIBUKEHUH 1O HAKJIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH HYTH OT BPEMEHH NP PAaBHOYCKOPEHHOM JIBXKCHHU Oe3
Ha4aJIbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: eCiiv MPU PAaBHOYCKOPEHHOM JIBIYKEHUU 0€3 Ha4aabHOW CKOPOCTH IyTH
OTHOCATCA KaK pan HEUETHBIX YuCCil, TO COOTBCTCTBYIOIIMEC IIPOMCKYTKH BPCMCHU
OAMHAaKOBBI.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIBXKCHHUA OT CHUJIbI HOPMAJIbLHOI'O AABJICHUS.
Omnpenenenne kodpuIEeHTa TpEeHUsT CKOIbXKeHHs. OmpeneneHue MKECTKOCTU TMPYKUHBI.
Omnpenenenne padOTHI CHIIBI TPEHHS TIPH PABHOMEPHOM JIBI)KEHUU TeJa 10 TOPU30HTATBHON
noBepxHocTu. Ormpexnenenue pabOTbl CHUJIBI  YIPYrocTH INpU NOAbEME TIpy3a ¢

HUCITIOJIB30BAHHNEM HECIIOJABHIXHOI'O U IOJBUXKHOI'O 010KOB

8.28

dusznueckue SBJICHUSA B npupoac: NpUIIMBBI W OTJIIMBBI, ABUXXCHUC IIJIAHCT ConneyHol
CHUCTCMBbI, PCAKTUBHOC IBUKCHHUC JKUBbBIX OPIraHU3MOB

8.29

TexHudeckue yCTpPOWCTBA: CIMAOMETP, NATUMKU IIOJIOKEHHS, PACCTOSIHUSA M YCKOPEHMS,

paKeThl

MEXAHUWYECKUE KOJIEFAHMA 11 BOJIHBI

KonebarenbHoe namxeHue. OCHOBHBbIE XapaKTEPUCTUKH KoOJI€OaHWI: IEpUOJl, 4YacToTa,

9.1
aMILTUTYAa
9.2 Matematuueckuid M NpYKMHHBIA MasTHUKH. [IpeBpalieHue sHepruu mpu KojeOaTeIbHOM
' TIBYKEHUH
9.3 3aryxaromue kojnebanus. Boinyxenusie konaebanus. Pesonanc
0.4 Mexanndeckue BoJHBL. CBOHCTBA MEXaHMUYECKUX BOJH. [IpOf0IbHEIE M TIONIEPEYHbIC BOJTHEI.

JlnvHa BOJHBI M CKOPOCTh €€ pachpocTpaHEHUs. MeXaHW4YecKue BOJHBI B TBEPJAOM Tele,




CECMUYECKUE BOJIHBI

9.5

3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

Wubpas3Byk u yapTpa3Byk

9.7

[IpakTuueckue pabOTHI:

Onpenenenue 4acToThl U Mepro/ia KoieOaHuil MaTeMaTH4eCKOro MasiTHUKA.

Omnpenenenue 4acToThl U Mepro/ia KoueOaHuil MPy>KUHHOTO MasSTHUKA

HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJIEOAHH MOJBEUICHHOTO K HUTH Tpy3a OT JJIHMHBI
Hutu. VccnenoBanue 3aBUCUMOCTH MepUoJia KoJIeOaHUN MPYKMHHOTO MasTHHUKA OT MaccChl
rpy3a. [IpoBepka He3aBUCUMOCTH Tepuofa KoieOaHUil rpys3a, MOABEIIEHHOTO K HUTH, OT
MAacChI Ipy3a U KECTKOCTH MPY>KUHBL. V3MepeHue yCKopeHusi CBOOOJHOTO MaeHUs

9.8

du3nyeckue SIBICHUS B npupoac: BOCIPUATHEC 3BYKOB JKXHUBOTHBIMU, 3CMIICTPACCHUC,

CECMHUYECKHUE BOJIHBI, I[yHAMH, IXO

9.9

TexHuueckue ycTpoicTBa: 3X0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEeKTPOMAarHUTHOE TI0JI€. DJIEKTPOMAarHUTHBIC BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 371€eKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA
10 104 [IpakTuyeckue paboOTHI:
' W3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MMOMOIIBbIO MOOMIIBHOTO Tesie(oHa
105 dwusnueckue SBICHUS B PUPOE: OMOIOTHYECKOE IEHCTBHE BHIUMOTO, YIBTPa(hHUOIETOBOTO
' Y PEHTTEHOBCKOTO M3ITy4eHHH
10.6 TexHuueckue ycTporucTBa: UCIOIb30BaHNUE SJIEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
11 CBETOBBIE SABJIEHU A




111 JlyueBast mogens cBera. MictouHuku ceera
11.2 [IpsiMonuHEIHOE pacIpOCTpaHEHHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aKkoH OTpaKeHUs CBETa
11.4 IIpenomnenue cBera. 3aKoH npeaoMieHus ceera. [loaHoe BHyTpeHHEe OTpaKeHHE CBETA
11.5 JIunza. Xox jryyel B IMH3e
11.6 OnTudeckas cucrema goroanmnapara, MUKPOCKOIIa B TEIECKOIa
11.7 I'na3 kak ontuyeckas cucrema. bIn3opykocTs U AabHO30PKOCTb
118 Paznoxxenue Genoro ceera B cnekTp. OnbiTel HbtoToHA. Cll0K€HHE CIIEKTPAIbHBIX IIBETOB.
' Jlucniepcust cBeTa
[IpakTuyeckue paboTHI:
HccnenoBanue 3aBUCUMOCTH yIjla OTPaKEHUSI CBETOBOTO JIyda OT yIJla MaJeHHUsL.
N3yueHne xapakTepUCTHK U300paXKeHUs peaMeTa B IMJIOCKOM 3epKaJle.
HccnenoBanue 3aBUCUMOCTH yIJla NPEOMIICHHsS CBETOBOTO Jiyda OT yrja HajJeHus Ha
11.9 IPaHULE «BO3JIyX — CTEKIION.
[Tonmyyenne n300pa>keHUH ¢ MOMOIIbIO COOUpArOIIEH JTNH3BI.
Omnpenenenne GOKYCHOT'O pacCTOSHUS U ONITUYECKOM CHIIbI COOMparoIeil TNH3BI.
OMnbITHI IO PA3JI0KEHUIO OEIOro CBETa B CHEKTP.
OmnbITH IO BOCIIPUSITUIO IIBETA IPEAMETOB NP UX HAOIIOJCHUN Yepe3 LIBETOBBIC (PUIIBTPHI
11.10 Omsnueckue sBiIeHUs B npupoxe: 3atmeHuss ComHima u JIyHBI, IBeTa Tejd, ONTHYECKUE
' sBieHus B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)
11.11 TexHuueckue ycTporucTBa: OUKH, NEPUCKOI, (hOoToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA
12 12.1 OmnsiThl Pesepdopna u muianerapuast mojiens atroma. Moens atoma bopa
12.2 Hcnyckanne u mornomieHue ceera atomoM. KBaHThl. JInHEdaThie CIEKTPHI




12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3IydeHHs

12.4 Crpoenue atomHoro siapa. HykiionHas Mmojens aromMHoro siapa. M3oTorsl

12.5 PanuoaxTtuBHbIe npeBpamienus. [lepuos nonypacnaa aTOMHBIX sSAEp

12.6 SnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsJOBOr0 U MacCCOBOI'O YHCEI

12.7 OHeprus CBA3M aTOMHBIX siiep. CBsI3b MAcChl U SHEPTUU

12.8 Peaxiuu cuntesa u nenenus saep. Mcrounuku sueprun ColiHIA U 3BE3NT

12.9 SnepHas sHepreTuka. /lelficTBue paanoakTUBHbBIX U3Ty4E€HUIN HA )KUBbIE OPraHU3MBbI
[IpakTuueckue padOTHI:
HabutoieHne CruIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUS.

12.10 HccnenoBanue TpPEeKOB: M3MEPEHHUE OHEPIUM YAaCTHIBI [0 TOPMO3HOMY IyTH (IO
¢dororpadusm).
W3mepenue pagroakTuBHoOro ¢poHa
dusnueckue sBIEHHUS B MPUPOJE: €CTECTBEHHBIN paMOaKTUBHBINA (OH, KOCMHUUECKUE JTyUH,

12.11 PaAMOaKTUBHOE M3JIyYE€HUE NPUPOJHBIX MHUHEPAJIOB, NEHCTBUE PaJMOAKTUBHBIX W3IIyYCHHU
Ha OPTaHM3M YeJIOBEKa

12.12 TexHudeckue ycTpoucTBa: CIEKTPOCKOIl, MHANBUIYAJIbHBIN JO3UMETD, Kamepa BuinbcoHa




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEFOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHON MTPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Kox npoBepsiemoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM 0a30BOro YPOBHS 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI0 00111er0 00pa3oBanus Ha ocHOBe PI'OC

[Tonnmanue ponu GU3MKK B HAYYHOW KapTUHE MHPa; CPOPMUPOBAHHOCTH 0A30BBIX IMPEACTABICHHUM O
3aKOHOMEPHOHN CBSI3M M I03HABAEMOCTH SIBICHHMM NPUPOABI, O POJIU HKCIEpPUMEHTa B (HU3UKE, O
cuctemooOpasyromiel poiau (U3NKA B PAa3BUTUU €CTECTBEHHBIX HAyK, TEXHHKH U TEXHOJOTUH, 00
HBOIIOLIMU (PU3UYECKUX 3HAHUW M UX POJIM B IIEIOCTHON €CTECTBEHHOHAYYHON KapTUHE MHUpa, O BKIIAJE
POCCUHCKHX U 3apYOEKHBIX YUEHBIX-(DHU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPY>KAIOIIETO
MUpa, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUA 0 BUJaX MaTCpuu (BeIJ_IeCTBO u HOJIC), O ABHMIXXCHHH KaK criocooe CYIICCTBOBAHUA MAaTCpHU, 00
aTOMHO'MOHeKYHHpHOﬁ TEOpHUN CTPOCHHUA BCIICCTBA, O (1)H3HHGCKOﬁ CYIITHOCTHU SIBIICHUI IIPUPOAbL
(MeX&HI/I‘{eCKI/IX, TCIUJIOBBIX, JJICKTPOMAIHUTHBIX U KBaHTOBBIX); YMCHHE pPa3jindaTb ABJICHHUA 110
OINMMCAHUIO HUX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘leCKOG
SABJICHUC, YMCHHUC PACIIO3HABATL IMPOABJIICHUC M3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBIICHUI B OKpYyKaromemM MHUpeE,
BBIJACIIAA UX CYHICCTBCHHLIC CBOMCTBaA (HpI/I3HaKI/I)

Bnanenue ocHoBaMH MOHATHIHOIO ammapaTa U CUMBOJIMYECKOTO s3blKa (DU3MKU U MCIOJIb30BAaHHE UX
JUIsL peuieHusl y4uyeOHBIX 3aJad; yMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (QU3WYECKUE SBICHUSA HU
IIPOLIECCHI, UCTIOJIB3Ys PYHIAMEHTAIbHBIE U IMIUPUYECKUE 3aKOHBI

YMeHHne ONnucChIBaTh HN3YUCHHBIC CBOICTBA TE€I H (pI/I3I/I‘{CCKI/IC SABJICHUS, UCIIOJIB3Yyd (bI/ISI/I‘-ICCKI/IC
BCJINYHHBI

Brnanenue ocHOBaMU METOI0B HAyYHOT'O MO3HAHUS C YYETOM COOJIOJIEHUS MpaBuUil 0€30IaCHOrO TPyAa:

Habo1eHne GU3NYECKUX SIBJICHUN!




YMEHHE CaMOCTOSITETIbHO COOUPATh IKCIEPUMEHTAIbHYIO0 YCTAaHOBKY U3 JaHHOIO Habopa 000pynoBaHUS
110 MHCTPYKIIMHU, ONHCHIBATh XO/] OIBITA U 3aIIUCHIBATh €r0 Pe3yJbTaThl, HOPMYyIUPOBATH BHIBOIBI;
MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BETUYMH: YMEHHE IJIAHUPOBATh H3MEPEHHS,
CaMOCTOSITENIFHO COOMpaTh IKCHEPUMEHTAIbHYIO YCTaHOBKY IO HHCTPYKIUH, BBIYUCISATH 3HAYCHUE
BEJIMYMHBI U QHAJIU3UPOBATh IIOJIYyYEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOM IIOIPEIIHOCTH PE3YJILTATOB
WU3MEPEHHU;

IIPOBEJICHUE  HECIIOKHBIX  DKCHEPUMEHTAIbHBIX  HCCIEJOBAHMUN;  CAMOCTOATEIBHO  COOMpATh
OKCIIEPUMEHTAJIBHYI0 YCTaHOBKY M IIPOBOAMTH HCCIEJOBAaHWE 110 HWHCTPYKUMUHU, IIPEICTaBIATH
MOJTyYEHHBIEC 3aBUCUMOCTH (DPU3NYECKUX BEJIMYMH B BUE TAOIUI] U rPah)UKOB, YIUTHIBATH OTPEIIHOCTH,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBaHNA

[TonnmaHnue XapakTEepHBIX CBOMCTB (PU3MYECKUX Mojejeil (MaTepuanbHas TOUKa, aOCONIOTHO TBEPIOE
TEJ0, MOJIEH CTPOCHHUS Tra3oB, KUJIKOCTEH M TBEPABIX Tel, IUIaHETapHas MOJENTb aTOMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa) U YMEHUE IPUMEHSATD UX JUIsl OObSICHEHUS (PU3MUECKUX MPOIIECCOB

YMenne oOBACHITh (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CHUTYallUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBIATH MPUYMHHO-CIEIACTBEHHBIE CBA3U W
CTPOUTHh OOBSICHEHUE C ONOPOW Ha M3YUYEHHBIE CBOMCTBA (PU3MUECKHUX SBICHUH, (PU3MUECKUE 3aKOHBI,

3aKOHOMCPHOCTHU U MOACIIN

VYMeHue pemare pacu€rHble 3afaud (Ha Oaze 2 — 3 ypaBHEHHH), UCHONb3ysd 3aKOHBI M (OPMYIIBI,
CBsI3bIBaroOIMe (PU3MYECKHE BEIMYMHBI, B YACTHOCTH, 3aIIUCHIBATh KPAaTKOE YCJIOBHE 3aJaul, BBISIBIISATH
HE/IOCTAIONINE JaHHbIe, BEIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE Uil €€ pelIeHus], UCIOIb30BaTh
CIIPAaBOYHBIE JAHHBIE, IPOBOAUTH PAcU€Thl U OLEHUBATh PEATUCTHUYHOCTH IIOJYYEHHOTO 3HAYECHMS
(¢u3MUecKoil BETHMUMHBI, YMEHHE OMPEAessATh Pa3MEepHOCTh (U3UUECKON BEIMUYUHBI, MMOJYYECHHON NpH
pELIEHNN 3aJa4l

YMmenne XapaKTCPU30BaTh IMMPUHIIUIIBL }1617ICTBPI5[ TEXHUYECCKHUX YCTI)OI;'ICTB, B TOM 4YHCIIE OBITOBBIX

HpI/I60pOB, U TIPOMBINIJICHHBIX TCXHOJOIMYCCKHUX IPOUCCCOB IO HUX OIMMCAHWUIO, MCIIOJIB3ys 3HAHUA O




CBOMCTBaX (PM3MUECKUX SIBJICHUN U HEOOXOAMMBIE (PU3NUISCKUE 3aKOHOMEPHOCTH

10

YMeHne HCMoNb30BaTh 3HAHUA O (PU3MUECKHUX SIBICHUAX B MOBCEIHEBHOW KHU3HU IJIs oOecreyeHUs
0€30MMacHOCTH MPHU OOpaIIeHUH ¢ OBITOBBIMU IPUOOpPAMU M TEXHHUYECKUMH YCTPOMCTBAMMU, COXPAHEHUS
3I0pOBbS M COOJIOJICHUS HOPM HKOJIOTMUECKOTO IIOBEJCHHS B OKpYXKAloOIIel cpene; MOHUMaHUE
HEOOXOIUMOCTH  TNPUMEHEHHS]  JOCTHKEHUH (QU3MKM M TEXHOJNOTUH Uil  PalMOHAIBHOTO
MPUPOIONOIB30BAHUS

11

OnpIT mOMCKA, TpeoOpa3oBaHUs W TPEACTaBICHUS HH(pOpMAMK (PHU3HUECKOTO COAEpIKAaHUS C
UCTIOJIb30BaHUEM HH()OPMAIIIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI; YMEHHE OIICHUBATh JIOCTOBEPHOCTH
MOJIyYUeHHOM HMH(OpMalMM HAa OCHOBE MMEIOIIMXCS 3HAHUU U JIONOJIHUTEIbHBIX MCTOYHHUKOB; YMEHHE
UCTIOJIB30BaTh TPU BBHIMOJHEHUH YYEOHBIX 3a/laHMi HayYHO-TIONMYISIPHYIO JHTEpaTypy (usmueckoro
COJIepKaHus, CIPAaBOYHBIC MaTepuaibl, pecypchl cetn HWHTepHeT; BiajeHue Oa30BBIMH HaBBIKAMHU
npeoOpa3oBaHust HHPOPMAITUH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHBIC

IMUCbMCHHBIC U YCTHBIC COO6HI€HI/I$I Ha OCHOBC I/IH(l)OpMaIII/II/I U3 HECKOJIBKUX UCTOYHHUKOB




IHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'3 11O ®U3UKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

MEXAHUWYECKUE ABJIEHUA

1.1

Mexann4deckoe JBUXKCHUC. MaTepI/IaJH)Haﬂ touka. Cucrema orcuéra. OTHOCHTECILHOCTh JABHKXCHUA

1.2

PaBHOMepHOE 1 HepaBHOMepHOE JBMKeHue. CpeaHss ckopocTh. Popmyiia it BBIYUCIEHHs CpeaHeii ckopocTH: V = S/t

1.3

PaBHOMEpHOE TPSAMOIIMHEMHOE IBUMIYKEHHE. 3aBUCUMOCTH KOOPJMHATHI Tela OT BPEMEHHU B CIIlydae PaBHOMEPHOTO

Hp?[MOJII/IHef/'IHOFO JOBUXKCHUSA:
xX(#)=x,+vt

rpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHH IJId IMPOCKIUHU CKOPOCTH, MPOCKIHUU ICPEMCUICHUA, ITIYTH, KOOPAWHATHI IIPU
PaBHOMCPHOM HpHMOHHHCﬁHOM JABHKCHHUHA

14

3aBUCHMOCTD KOOpJAMWHATHI TCJIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPECHHOI'O HpSIMOJ'H/IHeI\/JIHOFO JBHXCHUA:

Sull) =vo, * t+ay »

| 3] [y

q)OpMy.TIBI AJId OpOCKOUHN TIEPEMCHICHUA, NPOCKIHUHU CKOPOCTH W HNPOCKHOHUH YCKOPCHHA IIpU PABHOYCKOPECHHOM
HpHMOHHHCﬁHOM JABUKCHUU!

2
s. (D =vy, - t+a, R

U_\'('f) =Upx T4, L,
a, () =canst,

o] o]

2 2 _H
Usy Uty a8y




I'paduku 3aBUCUMOCTH OT BpPEMEHH JJIS MPOEKIUH YCKOPEHUS, MPOCKIMH CKOPOCTH, MPOEKIHMU IEepPEeMEIICHus,

KOOPJAWHATEI ITPU PaBHOYCKOPCHHOM HpHMOHHHeﬁHOM JABMXKCHUN

1.5

CBO60,I[HO€ ImaacHuce. (-DOpMy.]'IBI, OITMCBhIBAIOIINEC CBO6OI[HO€ maacHuUe TEjla IO BEPTHUKAIU (,I[BI/I}KeHI/Ie T€J1a BHU3 HUIIU

BBEpPX OTHOCHTEIBHO MOBEPXHOCTH 3eMin). ['paduku 3aBUCUMOCTH OT BPEMEHH JJISi MPOEKIMH YCKOPEHHUS, MPOCKIINH

CKOPOCTH U KOOPAUHATHLI ITPU CBO60,I[HOM MmaacHu TEjia 1o BEPTUKAIU

1.6

CKopoCTh PaBHOMEPHOTO JIBUKEHUS TeJa IO OKpYkHOCTU. HarpaBinenue ckopocTu.
dopMyita 7151 BEIYUCICHUS] CKOPOCTH Yepe3 painyC OKPYKHOCTH U MIEPUO OOpaIlleHHUS:
2R
T

LenTpocTpeMutenbHoe yckopeHue. HampapiieHHe IEHTPOCTPEMUTENBHOTO YCKOPEHHS.

YCKOPEHUSL:

®opmysia [ BBIYUCICHUS

1.7

1.8

Cuna — BexktopHas ¢uszudeckas BenudrHa. CI0KeHHUe Chl




1.9

SBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HerotoHa:

1.10 F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha TEIO
B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:
F, ,=-F,
1.11 2 1—=2
Tpenue Nokos U TpeHue CKOJb)eHU. DopMyIia Ik BEIMUCICHUS MOJYJISl CHIIBI TPEHUS CKOJTBKCHHSI:
F_=u-N
1.12 ®
Hedbopmarus Tena. Yrpyrue u Heynpyrue neopmanuu. 3aKoH ynpyroi aedopmanun (3akoH ['yka):
F=k-Al
1.13
BcemupHoe Tarorenue. 3aKoH BCEMUPHOTO TSITOTCHHS:
my -1,
F=Gg.—1 _2
'L
1.14

Cuna TsprecTu. Y CKOpeHue CBOOOTHOTO TaICHHS.
dopmyra 171 BBIYUCIEHUS CUITBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiu: F = mg.

JBmxenue mnanetr Bokpyr Connna. [lepBas kocMmudeckasi ckopocts. HeBecoMoCTh U nmeperpy3ku




Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
1.15 p=mo

I/IMHy.]'IBC cucteMsl Tel. 3mMeHenne HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEN:
1.16 p=myUy +imy U, =const

PeakTuBHOE NBUKEHUE

Mexanundeckast padota. @opmyia JUis BBIYUCIEHHUS PaOOThI CHJIBL:
A=Fscoscr

MexaHnuecKkasi MOIIHOCTb:
1.17

v=4
I

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. dDOpMyna JJIA BBIYUCIICHU S KHHETHYECKOM OHECPTHUHU:

H!Uz
S

118 Teopema 0 KuHeTHUECKOM sHeprun. PopMyIIa I BBIYUCICHHS TIOTCHIIMATBHON YHEPTUH Tella, IOAHATOrO
' Ha 3eMISH:

E,=mgh

1.19 Mexanuyeckas SHEpPrusi:




E=E,+E,

3aKOH COXpaHCHUsI MeXaHHUeCKoW dHeprun. dopmyrna 1Jis 3aK0OHa COXPaHEHHSI MEXaHUYECKON SHEPTHH B OTCYTCTBUE
cun Tpenus: E = const.
[IpeBpaieHre MEXaHUIECKOM SHEPTHH IPU HATUYUHU CHIIBI TPEHHSL.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M +..=0
[ToxBrokHBIN 1 HenoABWKHBINA 0J10kU. KIT/[ mpocThIX MeXaHW3MOB,

n= Anonesaas

A‘S&IIJ&‘E[BCE:E&H

1.21

JlaBiieHure TBEPAOTO TENa.

@opMyia 11 BBIYKMCIICHHS IaBJICHHS TBEPIOIO Tena:

_F
P=-

HaBnenue raza. ATMocepHOe JaBieHHUE.
FHHpOCTaTI/ILIeCKOQ JaBJICHUC BHYTPH KUIKOCTH.
@opMyia 11l BBIYMCICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc




1.23

3akon Apxumena. Popmyna s ONpPEAEICHUS BBITAIKUBAIONICH CHIIbI, JIEWCTBYIOIIEH Ha TEJIO0, MOTPYKEHHOE B
YKUJIKOCTb WJIH Ta3:

Fap =pEV

VcaoBue naBanus tena. [lnaBanue CYIO0B H BO31YXOIIJIaBaAHUC

1.24

Mexannueckue KoyiebaHus. AMIUIUTYAA, IEPUOA U YacToTa Kosnebanuii. dopMyia, CBI3bIBAIONIAS YACTOTY U TEPUOJ

KOJIcOaHUM:

1.25

MareMaTHYeCKUH 1 HpY)KI/IHHHﬁ MassTHHUKH. HpeBpaLueHI/Ie OHCPI'uM IIpU K0J1€0aTeIbHOM JABHMOKCHHUN

1.26

3aTYXEIIOH_[I/IC KoJIEOaHHSL. BBIHY)KILCHHLIG xonebanus. Pe3onanc

1.27

MexaHNYeCcKHe BOJIHEL. HpOI[OJH)HLIC H ITONCPCUYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTBb PACIIPOCTPAHCHUA BOJIHBI:
Lh=uv-T

1.28

3Byk. [’ poMKOCTh 1 BbICOTa 3BYKa. OTpakeHue 3ByKOBOM BOJHBI Ha TpaHUIle IBYX cpell. MHppa3Byk U ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

W3mepeHue cpenHeil IUIOTHOCTH BEIIECTBA; ApXMMEAOBOM CHIIBL, XKECTKOCTH NPYKUHBI; KOd(D(dUIMEHTa TpeHHs
CKOJIbKEHUS; pabOThI CUJIBI TPEHUSI, CUJIbl YIIPYTOCTH; CPEeIHEH CKOPOCTH JBMXKEHUS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
YCKOpeHusi Opycka NpH ABMKEHUM I10 HAKJIOHHON IUIOCKOCTH; YacTOThl M MEpuoja KoyleOaHWH MaTeMaTH4ecKOro
MasTHHUKA; YacCTOThI U MepHoa KoieOaHU| MPYKUHHOTO MasTHHUKA; MOMEHTA CUJIbI, JEMCTBYIOIIEro Ha pbluar; paboThl
CHJIBI YIIPYTOCTH NPH MOABEME I'Py3a C IOMOIIbIO HETIOABHKHOTO 0JI0Ka; pabOThI CUIIBI YIIPYTOCTH MPH MOABEME Ipy3a C
MOMOIIIBIO TTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBHCHUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTrpyXKEHHOM YacTH Tela W OT IUIOTHOCTH KUAKOCTH;
HE3aBUCHUMOCTH BBITAIKUBAIOIIECH CHIIBI OT MACChI TEJIA; CUJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOI'O IABJIEHUS U OT
poJia MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHUKAIOIIEH B NPYXHHE, OT CTENEHH AePOpMALUU MPYKHHbBI; YCKOPEHHS




OpycKka OT yrja HaKJIOHa HalpaBJISIONIeH; mepruoa (4acToThl) KoeOaHUH HUTSIHOTO MasTHUKA OT JUIMHBI HUTH; IIEPHO/IA
KOJ1e0aHull MPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU INPYKUHBI; UCCIEIOBAaHUE HE3aBUCHMOCTH IEpHoAa
KoJ1e0aHUI HUTSIHOI'O MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycioBus paBHOBECHSI ppluara

Qu3zuyeckue A61eHUs 8 npupooe: TPUMEPHl IBIKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOW M HEXHBOM HPUPOJIE,
NeCTBHE CUJIBI TPEHUSI B IPUPOJIE U TEXHUKE, PUIIUBBI U OTIUBBL, ABMKEeHUE I1aHeT COMHEYHOM CHCTEMBI, PEaKTUBHOE

1.30 JBYDKEHUE >KMBBIX OPraHM3MOB, pblYard B TeJ€ YEJIOBEKa, BIMAHUE aTMOC(HEPHOro AABICHHUS Ha KUBOW OpPraHU3M,
IUIaBaHUE pbIO, BOCIIPUSATHE 3BYKOB KUBOTHBIMHU, 3€MJICTPSICEHHUE, CEHCMUYECKHE BOJIHBI, LIyHAMH, 9XO
Texuuueckue ycmpoucmea: CUUIAOMETpP, AATYUKU IOJOKEHUS, PACCTOSHUS U YCKOPEHUS, TUHAMOMETp, MOALINIHUKHY,
131 pakeThl, pbluar, MOJABHUXKHBIM M HENOJBMKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, HPOCTbIE MEXaHU3Mbl B OBITY,
' cooOmrarmmecss COCybl, YCTPOWCTBO BOJONPOBOAA, THUAPABIMYECKHHA MPECC, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPLIHEBOM HACOC, ApEOMETP, IXO0JIOT, CII0JIb30BAHUE YIbTPa3BYyKa B ObITY U TEXHUKE
2 TEITJIOBBIE ABJIEHU A
21 OCHOBHBIE TOJOXEHHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHs BemiecTBa. Mojenu TBEPAOTO, KUAKOTO U
' razoo00pa3Horo coctosiHuM BemecTsa. Kpucrammueckue u amopdHbIe Tena
2.2 JIBumxeHue yactull BeniectBa. CBsi3b CKOPOCTH JIBM)KEHUS YacTHUI ¢ TeMriepatypoil. bpoyHoBckoe nBuxkenue, nudpdysus
2.3 CMaunBaHUE U KalWUISIPHBIE SBJICHUS
2.4 TemioBoe paciimpeHue u cxatue
2.5 TemoBoe paBHOBECHE
2.6 Buytpennss sneprusi. Pabota u teruonepenaya kak criocoObl U3MEHEHHS] BHYTPEHHEH SHEPruu
2.7 Bubl Temonepenadn: TENJIONPOBOIHOCTD, KOHBEKLINS, N3TyUYEHUE
Harpesanue u oxnaxaenue ten. KonnuecTBo TemioThl. Y aelbHas TEIIOEMKOCTb:
28 O=cm(t,—1,)




3aKOH COXpaHEHUs SHEPTUH B TEIIJIOBBIX MIPOLIECCaX. Y paBHEHUE TEIIOBOTO OalaHca:

2.9 Q1_Qg +...=0
Hcnapenne u xoHueHcauusa. V3MeHeHHe BHYTpPEHHEM SHEpPIMM B Ipolecce HUcnapeHus U KonacHcanuu. Kunenue
2.10 KHUJIKOCTH. Y JIeJIbHAs TeIuioTa napoodpaszosanus: L = Q/m
211 BraxxnocTs Bo3yxa
[InaBneHne u Kpucramnusauus. M3MeHeHWE BHYTPEHHEH SHEPruM INpH IUIABJICHUM W KPUCTALUIM3ALMU. Y AelIbHas
TEIUI0TA TUIABJICHUS:
2.12 ,_0
i'r"n-__
m
513 BHyTpeHHsIsl )HEprUsi CrOpaHus TOIUIMBA. Y JeIbHAasl TeIUIoTa Cropanust torisa: g = Q/m
2.14 [Tpunumns! pabots! TemnoBbix aeurareneil. KI1J[ rerioBoro asuraresns
IIpakmuyeckue pabomul
W3mepenune ynenbHONW TEIUVIOEMKOCTH METAJUIMYECKOTO LWIMHIAPA; KOJMWYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJIOH
515 KOMHATHOM Temreparypbl (PMKCHPOBAHHOM MAacChl, B KOTOPYIO OIYIEH HarpeThlii LMIMHIpP; KOJIWYECTBA TEIUIOTHI,
' OTJJAHHOTO HAarpeThIM LUIMHAPOM, ITOCIIE OMyCKaHUS €ro B BOAY KOMHAaTHOM TeEMIIEpaTyphl; OTHOCUTEIbHON BIAKHOCTU
BO3/lyXa; YACIbHON TEIUIOTHl IUIaBIEHUS Jpfa. lccienoBaHue W3MEHEHHUs TEMIIEpaTypbl BOJbI IPHU PA3IUYHBIX
YCIIOBHSX; SIBJIEHHS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOIHOW M ropsiueit BOJIbl; poliecca UCTIapeHUs
516 Quzuueckue s61eHUs 6 Npupooe: TIOBEPXHOCTHOE HATSHKEHME M KaNWUISpHbIE SIBICHUS B TMPUPOJE, KPHUCTaLUIbI B

npupoe, nznydeHue CoiHila, 3aMep3aHue BOI0EMOB, MOPCKUE OpU3bI; 00pa3oBaHKe POCHI, TYMaHa, HHEsl, CHera




Texnuueckue ycmpoﬁcmea: KalmuJUIIpbl, OPpUMCPbI HCIIOJIB30BaHUSA KPUCTAJIOB, )KI/II[KOCTHBIP'I TCPMOMCTP, AATYHUK

2.17 TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUIEHUS JIOMOB, THTPOMETPBI, IICHUXPOMETp, MapoBas TypOWHA, JBUTATENb
BHYTPEHHETO CTOPAHHUS
3 OJIEKTPOMAT'HUTHBLIE ABJIEHMA
3.1 Dnektpusanus Ten. [[Ba Buia 31eKTpUUYECKUX 3apsi0B
3.2 B3aumopnencTsue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI JCKTPHUECKOTO 3apsiia
3.4 Onexrpuueckoe mnosne. Hanpsok€HHOCTH anekTpuyeckoro mnosid. IlpuHIMN cynepno3uuuu 3JIeKTpUYecKuX MoJied (Ha
' KaueCTBEHHOM YPOBHE)
35 Hocurenu snexrpuueckux 3apsnoB. [leHCTBUE 3JIEKTPUUYECKOTO MOJS Ha 3JIEKTpUUYecKue 3apsabl. [IpoBogHuku u
' JUANEKTPUKI
[TocTosiHHbIM nekTpryeckuil Tok. JleiicTBus anekTpuyeckoro Toka. Cuia toka. Hanpsoxenue.
l=g/t,U=A/
3.6 ’
DNEKTPUUECKOE COIPOTUBIIEHUE. Y IETBHOE ANEKTPUUECKOE CONPOTUBIICHUE:!
3.7 R = pl/S
38 3akon Oma 151 ydacTka anektpudeckoit renu: | = U/R
ITocnenoBarenbHOE COCTMHEHHUE IPOBOAHUKOB:
e TT—=J7T oJ7- R—R 4

HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COIMMPOTHUBIICHUA:




U :U:;I:I._+I:;R=%.

CMelranHbIe COCAMHCHUA ITPOBOAHNKOB

Pabota u momHOCTS AnekTprdeckoro Toka. A = Ult, P = Ul

3.10
3akon Jxxoynsa — Jlenma:
5
3.11 Q=I"-R-t
3.12 OmneiT OpcTena. MarHuTHOE 1oJie MPSAMOIo IPOBOIHMKA ¢ TOKOM. JIMHMM MarHUTHON UHIYKIIUU
3.13 MarauTHoe 1ose NoCTOSHHOrO MarHuTa. BzauMoaeincTBue NOCTOSIHHBIX MarHUTOB
3.14 JlelicTBME€ MarHUTHOTO TOJIsI HA TPOBOJAHUK C TOKOM
3.15 OneiTel Dapanes. SBnenue snekTpoMaraHuTHON MHAYKIMH. [IpaBuno Jlenna
IIpakxmuyeckue pabomul
W3mepeHue eKTpUYECKOro CONPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUYECKOIO TOKA; pabOThI AJIEKTPUUYECKOTO
TOKA.
316 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHKAIOLIETO B MPOBOJHUKE (PE3UCTOPBI, JIAMIIOUKA), OT HAIpPsDKEHUS Ha
' KOHIIaX NPOBOJHHUKA; 3aBUCUMOCTH CONPOTHUBIIEHUS OT JJIMHBI NPOBOJHMKA, IUIOMIAJNA €0 IONEPEYHOrO0 CEYEHUS U
YAEIBHOTO COITPOTHUBIICHMUS.
[IpoBepka npaBuia sl IEKTPUYECKOTO HANPSKEHUSI ITPH ITOCIIEI0BATEIbHOM COEAMHEHUH ITPOBOIHUKOB; MPABWIIA JIJIS
CHJIBI 3JIEKTPUUECKOI0 TOKA MPH MapajIeIbHOM COSAMHEHUH TPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)
317 Dusuueckue s61eHUs 6 npupode. SICKTPUUECKUE SBICHUS B aTMOC(]epe, 2IeKTPHUECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE
' noJie 3emiu, apei¢ MOoIH0COB, pOJIb MATHUTHOTO TOJIS AJIS SKU3HU Ha 3emJie, OJISIPHOE CUSTHHE
3.18 Texnuueckue ycmpoucmea: O3IEKTPOCKON, AaMIEPMETP, BOJBTMETP, PEOCTAT, CUYETYUK JJIEKTPUYECKOM DHEPIHUH,




AJIEKTPOOCBETUTENbHBIE IIPUOOPBI, HArpeBaTEIbHBIE 3IEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUECKUE IPEIOXPAHUTENH,
AJIEKTPOMArHuT, 3JIEKTPOJBUTATENb [IOCTOSIHHOIO TOKA, FEHEPATOP IOCTOSIHHOIO TOKa

3.19 OneKkTpoMarHuTHele BoJHbI. [1IKkana 37eKTpOMarHUTHBIX BOJIH
3.20 JlygeBast Mmoaenb cBerta. [IpsMonuHEHOE pacipoCTpaHEeHHE CBETA
3.21 3akoH oTpaxkeHus cBeta. [1mockoe 3epkaino
3.22 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHUSI CBETA
3.23 Hucnepcus cera
3.24 JIunza. Xon nydeii B muna3ze. DokycHoe paccrosiHue JiH3bl. OnTrdeckas cuia tuussl: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npuoopsl
IIpakmuyeckue pabomul
W3mepeHue onTHYECKOW CHIIBI COOMpArolIel JIMH3bI;, (POKYCHOTO pacCTOSIHUS COOMparolied JIMH3bI (10 CBOWCTBY
paBeHCTBAa pa3MEpoB IpeaMeTa M H300pakeHHUs, KOorja MpeaMeT pacrlojlokeH B JIBOMHOM (oKyce), MOoKaszarens
3.26 | mpenoMIJIeHHs CTEKIIa.
HccnenoBanue cBoiicTBa M300pa)KeHMsI, MOJIYYEHHOTO € IOMOIIBIO COOMpAIOLIEH JMH3BI;, U3MEHEHUs (POKYCHOTO
paccTosIHUA ABYX CJIOKEHHBIX JIMH3; 3aBUCIMOCTH yTJIa IPEJIOMIIEHHUS] CBETOBOTO JIyda OT yIJia MaJIeHUs Ha TPaHULIe «BO3AYX
— CTEKJIO»
3.97 Quszuueckue asnenuss 8 npupoode: 3atmenust ConHua u JIyHsl, 1iBeTa Tesl, ONTHYECKHE SIBIEHUS B aTMocdepe (LBeT Heoa,
pedpakius, pagyra, MUpax)
3.28 Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, GOTOANapaT, ONTUYECKHE CBETOBOIBI
4 KBAHTOBEBGIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peakiuu anbda-u Oera-pacnana
4.2 OmneiTel Pesepdopaa no paccesuuto anbda-yactuu. [Inanerapnas mogens atoma
4.3 CocraB aromHoro siapa. M3orormsl




4.4

[Tepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHbie peakiyy. 3aKOHbI COXPAHEHUS 3apsSA0BOTO M MAaCCOBOTO YUCE

46 DQusuueckue s61eHUss 8 npupode: eCTECTBEHHBINH PaJHOaKTHUBHBIN (POH, KOCMHUYECKUE JTYy4YH, PAJUOAKTUBHOE MU3ITyYCHUE
' IIPUPOJIHBIX MUHEPATIOB, IEHCTBUE PAAHOAKTUBHBIX U3JIyU€HUN HA OPraHU3M YeJIOBEKa

4.7 Texuuueckue ycmpoticmea: CIIEKTPOCKOI, MHIANBUAYAIbHBIN 103UMETp, Kamepa BunbcoHa, siepHas sSHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

» Gusuka, 7 knacc/ [epsimkun A.B., O01iecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBenienue»

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61m1iecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE OOIIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA
YMK «®Pwuzuka» 7 knacc.

1. ®usuka. 7 knacc. A.B. Ileppiknn

2. ®usuka. Pabouas terpanp. 7 knacc. T.A. Xannanosa; H.K. Xannanos.

3. ®uzuka. Metoauueckoe nocobue. 7 kinacc. EM. I'ytauk; E.B. PeibakoBa
4. ®usuka. Tectol. 7 knace. T.A. Xannanoa; H.K. XanHaHOB.

5. ®usuka. Junaktnyeckue marepuansl. 7 kiacc. A.E. Mapon; A.E. Mapon
6. ®usuka. COopHUK BOMPOCOB U 3aaad. /-9 knacc. A.E. Mapon; C.B.
[Tozovicknii; E.A. Mapon

7. DNEKTPOHHOE MPWIOKEHHUE K YUCOHHKY.

YMK «Puzuka» 8 knacc.

1. ®usuka. 8 knacc. A.B. [leppikun

2. ®uszuka. Meroaudeckoe nocodue. 8 kinacc. E.M. I'yrauk; E.B. PribakoBa;

E.B. IllaponuHa



3. ®u3uka. Tecrtnl. 8 knacc. T.A. Xannanosa; H.K. Xannanos.

4. ®uzuka. Jlugakruueckue matepuaisl. 8 kinace. A.E. Mapon; A.E. Mapon
5. ®usnka. COopHUK BOTIPOCOB M 3a1a4. /-9 kiacc. A.E. Mapon; C.B.
[To3zoiickuii; E.A. Mapon

6. DIEKTPOHHOE MPUIOKEHHUE K YISOHUKY.

YMK «®Puzuxa» 9 knacc.

1. ®usuka. 9 knacc. A.B. Ileppikun; E.M. I'yTHUK

2. ®usuka. Tematnueckoe ianuposanue. 9 knace E.M. ['yTHuk

3. ®u3uka. Tecrtnwl. 9 knacc. T.A. Xannanona; H.K. Xannanos.

4. ®usuka. unaktnueckne marepuaiisl. 9 kiacc. A.E. Mapon; A.E. Mapon
5. ®usuka. COopHUK BOMPOCOB U 3aaad. /-9 knacc. A.E. Mapon; C.B.
[To3ouicknii; E.A. Mapon

6. DIIEKTPOHHOE MPUJIOKEHUE K YUCOHHKY.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubmmoteka L{OK https://m.edsoo.ru

https://www.yaklass.ru

http://school-collection.edu.ru/catalog/
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