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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOXKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOU 00pa3oBaTENbHONU MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yuéroM denepalibHOM pabdoueil MporpamMMeI
BocnuTanus U KoHuenuuu npenojiaBanus yaeoHoro npeamera « Dusukay.

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yderoM deaepalibHOM pabdoueil MporpamMMel
BOCIIUTAHUS U KOHIEMIMHU TPenolaBaHus ydeOHoro npeamera « Duznkay.

Conepxanue mporpaMMbl 10 (DU3MKE HampaBlieHO Ha (opmMupoBaHue
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCA W OPraHU3alUI0 H3yYCHUS
Gu3NKK Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXHOCTH yueOHOTO mnpeameta B peanuzainuu tpedboBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOydeHHUs, a
TaK)Ke€ MEXKIIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIer0 00pa3oBaHuUs.

[Iporpamma 10 (u3UKEe YCTAaHABIMBAET paclpeesieHne Y4eOHOro
MaTepuasia mo rojaMm oOydyeHus (MO KiaccaM), MpejaraeT MNPUMEPHYIO
MOCJEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
PEIMETHOTO COJICPIKAHUS U yU€Te BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINXCsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbIO OKa3aHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY.

duznuka SBIAETCS CHUCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3NYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB U SIBJICHWM, HM3y4aeMbIX XHUMHEH, OMOJOTHEH, acTpOHOMHUEH W
¢usnueckoil reorpadueii, BHOCUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTUHY
MUpa, MPEAOCTaBIsSeT HauOoyiee SICHbIE O0pas3lbl MPUMEHEHHS HAYYHOTO
METO/1a TI03HAHUSI, TO €CTh CII0C00a MOTYyUYEHUS TOCTOBEPHBIX 3HAHUH O MHUpE.

OnHa U3 rIaBHBIX 3a7a4 (GU3UYECKOT0 00pa30BaHMS B CTPYKType OOIIETO
o0pa3oBaHusi COCTOUT B ()OPMHPOBAHUU €CTECTBEHHOHAYYHOU T'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukun Ha 0a30BOM ypOBHE MPENIOJAraeT OBJAJACHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3yIOIMMHA €CTECTBEHHOHAYYHYO
IrPaMOTHOCT:

e HAY4YHO OOBSICHSTH SIBICHUS,

e OIIEHUBATh U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCJICI0BAHMS;

e HMHTEPHPETUPOBATH JAHHBIE U UCIIOIb30BaTh HAYYHbBIEC JI0KA3aTEIbCTBA

JUIS1 TIOJTYYEHUSI BBIBOJIOBY.

Hemn wm3ydeHus ¢U3MKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
ompeseneHbl B KOHIICTIIIMY TpenojaaBaHusi yueOHoro mpenvera «Dusuka» B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit @Dexepanuu, peamu3yONUX
OCHOBHBIE 00111€00pa30BaTeIbHBIE IPOTPAMMBI.

enu nzydyenus: Gu3NKu:

e TMpPUOOpETEeHHWE WHTEpeca W CTPEMJICHHS OOYYAIOMIMXCS K HAYYHOMY
M3YUYCHHIO TIPUPOJIbI, PA3BUTHE UX HHTEIUICKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pAa3BUTHE TMPEJCTABICHUHA O HAyYHOM METOAE TMO3HAHUS U
(dbopMHpOBaHHE UCCIIENOBATEILCKOTO OTHOMICHUS K OKPYXKAIOIINM
SIBJICHUSIM;



(dbopMHpOBaHKWE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJibTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMHpoOBaHUE MIPEACTABICHUNA O PO (PUUKH JIJISl pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTAaBICHUH O BO3MOXKHBIX cdepax Oymyuien
npodeccroHanbHOM A TENBHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJTOTOBKA
K JaJdbHEHIIeMy 00y4eHHUIO B 3TOM HaIlPABJICHUM.

I{OCTI/I)KGHI/IG OTHX ueﬂeﬁ IIporpaMmesl I10 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/ISI oOecrnieunBaeTcs PCHICHUCM CIICAYIOIUX 3ada4:

npuoOpeTeHre 3HAaHUW O JIMCKPETHOM CTPOCHHUU BEIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, IEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

npuoOpeTeHNEe YMEHUN OMUCHIBATh U OOBSICHATH (PU3HUECKHUE SIBJICHUS
C MCIOJIb30BaHUEM TOJTyYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUYETHBIX 3aJad C
UCIIOJIb30BaHUEM buznUecKux MOJENEN, TBOPYECKHUX U
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAONIONATh TPHUPOJHBIC SIBICHUS W BBINOJIHATH
OTIBITHI, JITAOOPATOPHBIE PAOOTHI U IKCIEPUMEHTAIBHBIE UCCIEIOBAHUS
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHME TMpUEMOB paboTel ¢ uHoOpMarued  (U3HNUIECKOro
coJiepKaHusi, BKJIIOYass MHGOPMAIIMIO O COBPEMEHHBIX JTOCTHUKEHUSIX
(bu3KKHY, aHAIU3 U KPUTHYECKOE OIEHUBaHNE UH(OpMAIIUK;
3HAKOMCTBO CcO  cdepamMu  MpPOo(PECCHOHATBHON  JesATEIbHOCTH,
CBS3aHHBIMM C  (U3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UUECKON HAYKH.

OOmiee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX ISl W3Y4YeHUs (UBHKU Ha
6a30BoM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HeJel), B 8
Kjacce — 68 yacoB (2 waca B Hemenmo), B 9 kiacce — 102 ugaca (3 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpamme no (Gpusuke rnepedeHb J1adbopaTtopHbIX padoT
U OIBITOB SBISCTCS PEKOMEHAATEIBHBIM, YYHUTENb JeJacT BBIOOp TpH
NPOBEJACHUH JIA0OPATOPHBIX pPa0OT W ONBITOB C YYETOM WHIWBUIYaTbHBIX
O0COOCHHOCTEM  OOydJarolmuXCs, CIHCKa OKCICPUMEHTAJIbHBIX  3aJlaHUM,
IpeIaracMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO JK3aMEHa 10 (DH3HKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
®du3uKa u e€ poJib B IO3HAHUM OKPY:KaIOlIero Mupa.

®dusuka — Hayka o mpupoje. SApieHus npupobl. Ousnueckue SBICHUS:
MEXaHU4YeCKHUe, TEIJIOBbIE, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusndeckue BeIUUUHBL. M3Mmepenue ¢uszndeckux BeaudyuH. Ouznyeckue
npuOopkl. [TorpentHocts n3mMepeHnii MexIyHapoaHasi CHCTeMa €IMHHUII.

Kak ¢wu3uka u jApyrue ecTeCcTBEHHbIE HAyKH H3y4YalT MPHUPOIY.
EcrecTBeHHOHAy4YHBIM METOJ| MO3HAHUS: HAONIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABI)KCHUE THUIIOTE3, OJKCIEPUMEHT I10 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaeMoro sBieHus. Onucanue (U3MYECKUX SBICHUM C
MTOMOIIIBIO MOJIeTeH

Jemoncmpayuu.

1. MexaHW4YecKHe, TEIUIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @usnydeckue NpuOOPbI U MPOIeaypa NMPIMbIX U3MEPEHUN aHAIOTOBBIM
U IIU(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenue 1EHbI IeJICHUS IKaJIbl U3MEPUTEIBLHOTO Tprbopa.

N3mepeHune paccTosHUil.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEI.

N3Mmepenne temnepaTypbl OpH MOMOIIU KUAKOCTHOIO TEPMOMETpPA U

JaTYNKA TEMIIEPATYPHI.

6. IIpoBeaeHue nccien0BaHUs MO MPOBEPKE TUMOTE3bI: JATbHOCTh MONETA
HIapyKa, MYIMIEHHOTO TOPU30HTAJIbHO, TE€M OOJbINe, YeM OOoJIbIie
BBICOTA ITyCKA.
IlepBoHaYa/ibHbIE CBEJICHUA O CTPOCHUM BelIeCTBA.

CrpoeHue BemiecTBa: aToMbl M MOJIEKYJbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHnne uacTtul BemiecTBa. CBs3b CKOPOCTHM JBHUKEHHS 4YacTHUIl C
TeMreparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTHil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, XUAKOCTEH U
TBEPBIX (KPUCTAJUTMUECKHUX) Tell. B3anMOCBsI3b MEXTy CBOMCTBAMH BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUSIX M HUX ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHhIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. Habmrogenme OpOyHOBCKOTO JIBHKECHHSI.

2. HaGmonenue muddysun.

3. HaGmionmenue  siBneHuil, OOBSICHSIOMUXCS  MPUTSHKEHUEM WA

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnuie pabomel u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psJioB (C  HCIOJIb30BaHUEM

dboTorpadumuii).

2. OmpITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

JIBH:KeHMEe U B3aMMOIeICTBHE TeJl.

ukhwn e



Mexannueckoe nBUXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuer nyTtH u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUUHU. 3aKOH MHEPLUU. B3auMoAeicTBUE Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH IBIXKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTE BemecTBa. CBA3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJNI B €IUHUILIC
o0beMa BellecTBa.

Cuita kak XxapakTepucTuka B3auMozaeicTeus Ten. Cuia ynpyrocTi U 3aKOH
I'yka. 3MepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBICHUE TATOTEHUS U CUJa
Tsokectd. Cuhila TsSDKECTHM Ha Jpyrux IulaHetax. Bec Ttenma. HeBecoMocCTs.
CroxeHue cuil, HalpaBJIEHHBIX MO OAHOM IpsiMOM. PaBHOAEHCTBYyrOWIAs CHUIL.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE TMOKOA. TpeHue B MPUPOAE U
TEXHUKE.

Jemoncmpayuu.

Ha6nronenune MexaHnuecKkoro IBMXKEHHS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEN.
CroxeHue CHll, HalpaBJICHHBIX IO OJHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
KUIKOCTH, MOJIEIIH SJIEKTPUIECKOTO aBTOMOOUJISL U TaK Jayee).
2. Ormpepenenue CpeHEe CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTh pacTshKeHUs (nedopmalin)
IPY>KUHBI OT TPUIIOKEHHOM CUJIBI.
5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKECHHS
OT BEca TeJa U XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.
JlaBieHue TBEPABIX TeJI, KUIKOCTEH U ra3oB.

HNanenue. CriocoObl yMEHBIIICHUS M YBEJIUYCHHS NaBiieHud. JlaBieHue
raza. 3aBHUCHMMOCTb JaBJCHHS raza oOT o00Obema, Temmeparypsl. llepemaua
JNABJICHUS TBEPABIMU TEJIaMHU, >KHAKOCTAMH U Ta3aMH. 3akoH Ilackauns.
[THeBMaTHUeCKHE MAaIIMHBL. 3aBUCUMOCTH JABJICHUS KUIAKOCTH OT TIyOWUHBI.
I'unpoctatuueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emun 1 atMmochepHoe naBieHue. [[pudnHbI CymecTBOBaHUS
Bo3ymHON 06osouku 3emun. OnbiT Toppuuernu. M3mepenue armochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOTO AaBJICHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 17151 m3Mepenus aTMoc(hepHOTo TaBJICHHUS.

JleicTBUe KUIAKOCTM W Tra3a Ha INOIPY)KEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. IlnaBanue Tei.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBHUCUMOCTH JABJICHHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaua gaBneHUs! )KUIKOCTHIO U Ta30M.
Coobmaromuecs CoCyibl.

['mnpaBnuueckuid npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO ABICHUS.

SIS SIS
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6. 3aBHCHMOCTH BBITAJKMBAIOIICH CHUJIBI OT 00bEMA MOrPYKEHHOM YacTH
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CHIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YCIOBME TIUIaBaHMS TeEJ: I[UIABAHWE WM TOTPY)KEHUE TEI B
3aBUCHUMOCTH OT COOTHOIIECHUS IJIOTHOCTEM TENa U JKUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

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

2. OmnpenesieHUE BBITAJKUBAIOMICH CHJIbI, JCUCTBYIOIIEH Ha TeJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHUIIbI, JCUCTBYIOIICH Ha
TEJIO B )KUAKOCTH, OT MAcCChl Tea.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHUIIBL,
NEHUCTBYIOIIEH Ha TENO B JKHJIKOCTH, OT 00BbEMa MOrpYKEHHOM B
YKUAJIKOCTh YaCTH TeJla U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYMPOBAaHHUE JIOJKU U
omnpeaeseHue €€ rpy30n0a4bEMHOCTH.

PaGoTra 1 MOIIIHOCTb. JHEPrus.

Mexanuueckas pabota. MOIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHS pbluara K OJIOKY.
«3osoToe mpaBuiio» MexaHuku. KoadduimeHTt mone3Horo aeucTeus (naisee —
KIIJT) mpocthix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas »3Heprus. KuHETHYEeCKass W TOTEHIMAlIbHAs DSHEPTHUs.
[IpeBpaiienrie OJHOrO BHAA MEXAHUYECKOW DSHEPruu B JAPYroi. 3akoH
COXPaHEHMs DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

TeJIa 110 TOPU30HTAIBHOM IMOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0Ha COXPAaHECHUSI MEXAHUUYECKON SHEPTIUH.

8 KIIACC

TenyoBbIe ABJIECHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJIPHO-KUHETUYECKON TEOPUM CTPOEHUS
BeliecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThl, TTOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mopaenun TBEPAOro, KUIAKOTO M Ta3000pa3HOTO COCTOSIHUH BEIECTBA.
Kpucrannmmaeckue u amopdubie Tena. OObSICHEHNE CBOMCTB Tra30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJOXEHUN MOJEKYJSIPHO-KUHETUUYECKOU TEOPHHU.
CmaurBaHHE M KanWJUISIpHBIE ABJICHUS. TEIIoBoe paciMpeHne U cxaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. Buyrpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH OSHEpIrHu:
Terionepeaaya u COBEpPIICHUE PadoTHL. Bunsr TETUIONepEeAauu:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIyYEHHE.

KomunuectBo TemnoTel. Y aepHas TEINIOEMKOCTE BelllecTBa. TeInioo0OMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBimeHwe w
OTBEPAEBAHUE KPUCTAUIMYECKUX BEIIECTB. Y JICIbHAS TEIUIOTA TJIABJICHHUS.



[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(EpHOro
JTaBJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[Tpunnmner paboTel TermioBbix apurateneit KIIJ temnoBoro asurarers.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

,Zlemoucmpauuu

G AW e

HaGmonenne 6poyHOBCKOTO IBH)KEHUSI.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust Tedl.

V3meHeHre naBieHs Ta3a Ipu N3MEHEHUH 00bEMa U HarpeBaHUU HITU
OXJIQXKICHUH.

[IpaBuna uzmMepeHus TeMIepaTyphl.

Bubl Teruionepenayu.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

. CpaBHeHI/IG TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.
. Ha6J'IIOI[CHHe KHIICHU.

12.
13.

Habmronenue mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MPUTSIKCHHS.
OnpITHI 1O BRIPAIIMBAHUIO KPUCTAJIOB ITIOBAPEHHOM COJIM WJIM caxapa.
OMnBITHI 110 HAOIOJEHUIO TETUIOBOTO PACHIMPEHHUS T'a30B, KUIKOCTCH U
TBEPABIX TEIL.

OrnpeneneHre JaBICHUS BO3IyXa B OalJIOHE HITIPHUIIA.

OnpIThl, 1€MOHCTPUPYIOIINE 3aBUCHMOCTh JIaBJICHHUS BO31yXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKJICHHUS.

IIpoBepka rHMOTE3bl JHUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJTKOCTH B TEPMOMETPUICCKON TPYyOKEe OT TeMIIepaTyphl.
Habmronenne wm3MeHeHHMs] BHYTPEHHEM SHEPruM Tella B PE3yjIbTare
TerIonepeaay ¥ padboThl BHEITHUX CHJI.

HccnenoBanue siBaeHUS TEINIOOOMEHA MPHM CMEIIMBAHUM XOJIOJHOW M
ropsityer BOJBL.

OnpeneneHue KOJMYECTBA TEIJIOTHI, TMOJYYEHHOTO BOJOW MpH
TEII000MEHE C HarpeThIM METAIUIMUYCCKUM LIHJIMHIPOM.

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue npoiecca ucrnapeHusl.

Ornpenenenrue OTHOCUTEIBLHON BIIAXKHOCTH BO3AYXa.

Ornpenenenve yAenabHOM TEMIOTHI MJIABJICHHUS JIbJA.

JJleKTPUYeCKNe U MATHUTHbIE SIBJICHUSI.

OnekTpuzanus Ten. J[Ba poja snekTpuueckux 3apsaoB. B3anmogelicTBue
3apspKeHHbIX  Tell. 3akoH KyloHa (3aBUCHMMOCTh CHJIbI  B3aHMOJCHCTBUS
3apsHKEHHBIX TEJT OT BEJUYUHBI 3aps/I0B U PACCTOSIHUSI MEXKAY TEJIaMM ).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipuniun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn »snekTpudeckux 3apsaoB. OJIEMEHTAPHBIA  DIEKTPUYECKUN
3apsia. Ctpoenne aroma. [IpOBOOHWMKM M JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHSA CYIIECTBOBAHUS AIIEKTPUUYECKOTO TOKA.
HcTouHNKN TOCTOSIHHOTO TOKAa. JIeHCTBUSA SJEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuiaa ToOKa. OJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma nmima ywactka nenu. [locnmenoBarenbHOE UM MAapaJIEIbHOE COCIUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTPUYECKOro ToOKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe UENu M TMOTPEOUTENN DJIIEKTPUYECKOW HHEPruh B OBITY.
KopoTtkoe 3aMbIkanue.

[TocrosiHHBIE MarHuThl. B3auMOJENWCTBUE TMOCTOSHHBIX  MAarHHUTOB.
MaruutHoe mnosne. MaruuTHoe mosie 3eMJId U €ro 3HAaY€HHE I KU3HU Ha
3emze. OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTpUYECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHHUKE. JIeiCTBME MAarHUTHOrO MOJISI HA TPOBOIHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnonws3oBaHue
AJIEKTPOJIBUTATEIIEN B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenmna. Onextporenepatop. CrnocoObl MOMYYEHUS! BJICKTPUUECKON DHEPrUu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DNeKTpu3anus Ted.

2. JlBa poja 3JEKTpUYECKHUX 3apsIOB U B3aUMOJICVCTBHUE 3apsHKEHHBIX

TelL.

3. YCTpPOHCTBO U JECUCTBUE JIEKTPOCKOIA.

4. DIEKTPOCTATHYECKAas UHIYKIIUS.

5. 3aKOH COXpPaHEHMS IICKTPUUECKHUX 3apsiI0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenvupoBaHue CUIOBBIX JIMHUM 3IEKTPUUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B dKUJKOCTH.

11. ["a30BbI pa3ps.

12. I3mepeHne cuibl TOKa aMIIepMETPOM.

13. I3mepeHnne 351eKTpUIeCKOro HarpsKEHUsl BOJIBTMETPOM.

14. Peocrar 1 Mara3suH CONPOTUBIIEHUN.

15. B3auMoencTBUE MMOCTOSHHBIX MAarHUTOB.

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

17. MozaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJie TOKa. DJIEKTPOMArHuT.

20. JleicTBME MarHMTHOIO TOJISI HA TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATETb MTOCTOSTHHOTO TOKA.

22. UccnienoBaHue sIBIICHUS 3JEKTPOMArHUTHOW UHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HamNpaBJ€HUsS WHAYKIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.



1. OnpIThl 1O HAOMIOAEHUIO AJIEKTPU3ALUU TeJl HUHAYKIUMEH U TpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue ACMCTBUSL BJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryjampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnegoBanue 3aBUCHUMOCTH CHIIBI TOKA, UIIYIIETO YEpPE3 PE3UCTOP, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJU MONEPEYHOTro
CEUYCHHS U MaTepuaa.

8. IlpoBepka mpaBuja CIOXKEHUS HANPSDKEHUM MpU MOCIEI0BaTEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJIsi CUJIBI TOKa MPH MapajlieIbHOM COEIUHEHUU

ouvew

PE3UCTOPOB.

10. OmpesienieHne  pabOTHl  DIEKTPUYECKOTO TOKA, MIYIIETO 4epe3
pe3ucTop.

11. OmpeziesieHHe MOIIHOCTU 3JIEKTPUYECKOTO TOKa, BBIIEISIEMON Ha
pe3ucrope.

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO Y€pe3 JaMIIOUYKY, OT
HaIPsHKEHHS Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. UccrnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yueHne MarHuTHOTO TIOJNSl TOCTOSIHHBIX MAarHUTOB TMPU  UX
00BEIMHEHUU U Pa3/ICIICHUU.

16. UccnenoBanue MAEUCTBHUS DIIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBHUS
KATYIIKU C TOKOM M MarHuta OT CHJIbl TOKa W HaIlpaBJICHUS TOKAa B
KaTYyIIKE.

18. I3ydyeHue AeiCTBUSI MArHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. OOBITBI MO HCCJEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HWHIYKIHH:
UCCIIEOBAHNE M3MEHEHHI 3HAYEHUS W HAIpaBJICHHUS] MUHIAYKIMOHHOTO

TOKaA.
9 KUIIACC

MexaHu4ecKkue siBJICHUSA.

Mexanunueckoe ABWXKEHUE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOT0 JBHKEHUS. PaBHOMEpHOE MpSAMOJMHENHOE
nemwxenne. HepaBHoMepHoe mnpsiMonuHeiiHOoe naBukeHue. CpenHsas u
MTHOBEHHAs! CKOPOCTh TEJa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyCkOpeHHOE mpsMoiuHeiHoe aBmkeHue. CBoOOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBMKEHUE 1O OKpykHOCTHU. [leproa u yacTora oOparieHus.
JIvHeHas u yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

Ileppii 3akoH Herotona. Bropou 3akoH HeroTona. Tperuii 3akoH
Herorona. [IpuHIumn cynepno3uuuu Cui.



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

Cuta TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBmxkenue miaHeT Bokpyr Cosnna. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocTh U neperpysku.

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

Nmnynee Tenma. WM3MeHenwe wummynbca. KMMmynbc cuiabl.  3akoH
COXpaHEHHMs UMIYJIbca. PeakTUBHOE IBUKEHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cui TSDKECTH, YIPYTrOCTH,
Tpenus. CBs3b dHepruu U padotel. [loTeHIMaIbHAS SHEPTHS Teja, MOJIHITOrO
HaJl TOBEPXHOCTHIO 3emiid. [loTeHuuanbHAss DHHEPrus CXKATOW NPY>KUHBI.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXpaHEHHUS
MEXaHUYECKON SHEPTUM.

Jemoncmpayuu.

1. HabmroneHne MexXxaHMYeCKOTO JBIDKCHHS Tejda OTHOCHTEIBHO pPa3HBIX

TEJ OTCUETA.

2. CpaBHeHME NMyTE€W W TPACKTOPUN JIBUKCHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHUS MPSAMOJIMHEWMHOTO JBUKEHHUS.

HccnenoBanue npu3HakoB PAaBHOYCKOPEHHOTO JBUKCHUS.

Habmronenue aBrKeHUsI Tela Mo OKPY>KHOCTH.

Habmronenne MexaHMUECKUX SIBJICHHH, IPOMCXOSAIINX B CHCTEME

oTcuéra «Tenmexka» Mmpu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHUU

OTHOCHUTEJIFHO KaOMHEeTa (PU3HKHU.

7. 3aBHUCUMOCTh YCKOPEHHS Te€Ja OT MacChl Teja U JICHCTBYIOIIECH Ha HErO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. HM3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBHXKEHHHU.

10. [lepenaya nmnynbca npu B3auMOJECUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa MIPYU HEYNIPYTrOM B3aMMOJECHCTBUH.

13. CoxpaHEeHHE UMITYJIbCa IIPH a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTUBHOTO JIBH)KCHHUS.

15. CoxpaHEeHHE MEXaHUYECKOU SHEPTUH TIPH CBOOOTHOM MaJACHUMU.

16. CoxpaHeHHME MEXAHUYECKOW »HHEpPrud MNpH JABWKEHUU TeJla TMOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomel u onvimol.

1. KoHcTpyupoBaHue TpakTa JiJig pa3roHa W JajbHEUIIIEro paBHOMEPHOTO
JBUKEHUS IIapUKa WU TEJICKKHU.

2. Ompenenenne cpeHel CKOPOCTU CKOJBXEHUSI OpyCcKa WU JBUKEHUS
IIapyKa Mo HaKJIOHHOW IIOCKOCTH.

3. OnpezneneHue yCKOpeHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

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

5. IlpoBepka THUIOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBWXCHHH 0Oe€3
HayaJbHOM CKOPOCTH MYTH OTHOCSATCS KaK psJi HEYETHBIX YKCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.

ouvew



6. HccienoBaHne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAJIBHOTO JIABJICHUA.
7. OnpeaeneHue kodpuieHTa TPEHUS CKOJIbKESHHUS.
Onpenenenue )KECTKOCTH MPY>KUHBI.
9. OmnpeneneHue pabOTHl CUJIBI TPEHUS IMPU PABHOMEPHOM JBHKCHUHU
TeJla M0 TOPU30HTAIBLHON MOBEPXHOCTH.
10. Onpenenenne padOTHl CHJIBI YNPYTOCTH IIPU TMOJIBEME TIpy3a ¢
UCII0JIb30BaHUEM HETIOIBHYKHOTO U TIOABHUKHOTO OJIOKOB.
11. MI3yueHue 3aKkOHa COXpAHEHUS YHEPTUH.
MexaHn4eckue Kojie0aHusl M BOJIHBI.

KonebarenbHoe nBwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIMTyJa. MaTeMaTH4eCKuid W NPY>KUHHBIA MasTHUKH.
[IpeBpariienre 3HEPTrun Mpu KojiedaTeIbHOM JIBHYKCHUH.

3aryxawpne KoieObanus. BbeiHyxXkaeHHble  KojeOaHusa. Pe3onHawnc.
Mexannueckre BoJIHBI. (CBOWCTBA MEXaHWYECKHMX BOJH. IlpomonbHble U
MOIepeYHble BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHUS.
MexaHnuyeckre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa M BhIcOTa ToHA. OTpakeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xoneOaHui Tead MO ACHCTBUEM CHIIBI TSIXKECTH W CHJIBI
yIOPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmronenue BeIHYXICHHBIX KOJICOaHUI M pe30HaHCA.
Pacnpoctpanenue npo10bHBIX U MOMIEPEYHBIX BOJIH (HAa MOJIEIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OmpeneneHne YacTOTBl M TEpHOJa KoJIeOaHW MaTeMaTHYECKOTrO
MasITHHKA.
2. OmpeneneHre 4acTOTH U TIepHo/Ia KoeOaHuil TPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuoa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. VccnemoBaHWe 3aBUCHMOCTH TEpHOJia KOJEOAaHWH  IPYKHHHOTO
MasiTHUKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEepHOJia KOJICOAHUH Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MacChI Tpy3a.
6. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTH TMEpHoJa KoJeOaHuit
MPY>KUHHOTO MAasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO IaJICHHS.

JJIeKTPOMATHUTHOE T0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHUTHbIE BOJHBIL.  CBoiiCTBa
3JIEKTPOMArHuTHBIX BOJH. IlIKkanma sneKTpoMarHUTHBIX BOJH. Mcmosnb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

o
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1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOUIBLHOTO
TenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  mopenp  cBera. HMcrounukum  cBera.  IIpsMosmHeilHoe
pacnpoctpanenue cBeta. 3arMmeHuss ComHna u JIyHel. OTpaxeHHWe CBeTa.
[Tnockoe 3epkaiio. 3aKOH OTPAXKEHUS CBETA.

[IpenomiieHue cBeta. 3aKOH TpeOMJICHHUs cBeTa. [loaHOE BHyTpEeHHEE
OoTpak€HHE cBeTa. M Ccmoyib30BaHWE IIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKHUX CBETOBO/IAX.

Jlunza. Xonm nyder B smH3e. Ontudeckas cucTeMa (oroarrapara,
MHKpOCKONa W Tejeckomna. ['ma3 kak omnTuyeckas cucrtema. binu3opykocTb U
JalIbHO30PKOCTh.

Paznoxxenue Oenoro cBera B crnektp. OmnbiTel HpetoToHa. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. Jucniepcust cBeTa.

Jemoncmpayuu.

1. IIpsmonuHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300pakeHU B IJIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xoa mydeid B cOOMparoniei JInH3e.

XoJ1 Iydel B pacCEenBarOIICH JIUH3E.

[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Mopens Tinaza.

11. Paznoxenue 6e10ro cBeTa B CIEKT.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrila OTPa)XKEHUsI CBETOBOTO Jiyda OT yrijia

naJCHUS.

2. W3yuenue xapakTepuCTUK U300paKeHUs MIPEAMETA B TUIOCKOM 3€pKajle.

3. HccinenoBanne 3aBUCHMOCTH yTila MPEJIOMIICHUS CBETOBOIO JIyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

4. llonmyueHue U300paKeHHM C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. OnpeneneHue (POKYCHOTO  PACCTOSHHUS W ONTHYECKOW  CHIIBI

coOmparoIei JTUH3HI.

6. OMBITHI MO Pa3I0KEHUIO OETIOTO CBETA B CIIEKT.

7. OmbITHI 0 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJICHUU Yepes

IIBETOBbIC (DUIIHTPHI.
KBaHTOBBIE SIBJICHHS.

Omnewitel Pezepdopaa u ruranerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue u norsouieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Ajbba, Oeta- u ramma-usnyudeHus. CtpoeHue
aTOMHOro  snapa. HyknonHas  Mogmens  atomHoro  sigpa.  M3orombl.
PannoaktuBHbie npeBpaiienus. [lepuon nonypacnaaa aTOMHBIX sIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOIO U MacCCOBOTO YHCEIL.
DHeprus CBsi3M aTOMHBIX sAnep. CBsa3b Macchl U 3HEpruu. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CotHIa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PagMOAKTUBHBIX W3JIYYCHUN Ha JKUBBIE
OpraHU3MBI.

©®NoO U A



Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Busnbcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYYCHUH.

Perucrpanus usnydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TPEKOB: U3MEPEHUE SHEPIUU YACTULBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. H3Mmepenue panoakTUBHOTO OHA.

IToBTOpPHUTENHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSL
CUCTEMATH3allMK W OOOOIICHUS TMPEAMETHOrO COJIEpKaHUS W ONbITa
JEeSTEILHOCTH, MPUOOPETEHHOTO MPU U3YUEHUH BCEro Kypca (PU3MKH, a TakkKe
JUTSl TIOJITOTOBKM K OCHOBHOMY TOCYJA@PCTBEHHOMY 3K3aMEHY IO (hU3UKE IS
00y4Jaronuxcsi, BBIOPABIIMX ATOT YY€OHBIN MpEIMET.

[Ipy w3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSTENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JTOCTHXKCHHE
OPEIMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX pPE3yJIbTaToOB OOYy4EHHS,
dbopMHpyeTCsl €CTeCTBEHHOHAYYHAsI TPAaMOTHOCTh: OCBOCHUE HAYUYHBIX METOJ/IOB
UCCJICIOBAHUS SIBJICHUM MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATD
dbusnueckue sBICHUS, MPUMEHSIS MOJyYeHHbIE 3HAHUA, peliaTh 3a/Ja4u, B TOM
YUCJIE KAUECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBPHO  AESATEIBHOCTHBIM  XapakTep  JAHHOTO  paszela
peanu3yeTcs 3a CUET TOro, 4TO 00YJarOUIUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TpejiaraeTcs:

HAa OCHOBE TMOJYYCHHBIX 3HAHUW paCMo3HaBaTh W HAYYHO OOBSCHATH
dusnueckue SBICHUS B OKPY KaIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

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

OOBSACHATH HAy4YHBIE OCHOBBI  HamboJee BaXXHBIX JOCTHKCHUU
COBPEMEHHBIX TEXHOJIOTUM, HAlpUMEp, NPAKTHUYECKOTO HCIOJIb30BaHUA
pa3IMYHBIX KMCTOYHUKOB JHEPIMM HAa OCHOBE 3aKOHA MpPEBpalllCHUS U
COXpPaHEHUS BCEX M3BECTHBIX BUIOB SHEPIUHU.

Kaxngas u3 TeM JaHHOTO MOAYJS BKJIIOYAET HKCIEPUMEHTAILHOE
uccienoBanue ooo0aronero xapakrepa. Moy 3aBepiiaeTcs NpoBeACHUEM
JUAarHOCTUYCCKOM W OICHOYHOM pPaboThl 3a KypC OCHOBHOTO OOIIEro
o0pa3oBaHUs.

DU A WwN R



IINIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOT'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00IIero o0pa3oBaHUs

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

B pesynbrare wu3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO OOIIETo

oOpazoBaHuss y oOywawrmierocs OyayT cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- TNpPOSIBICHUE UHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHUIO
pOocCcUicKO# (hU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHHUE K JOCTH)KCHUSIM POCCUNUCKUX YUEHBIX-(DU3HUKOB,;
2) rpaskKaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K AaKTUBHOMY VYYacTHIO B OOCYXXJEHUU OOIIECTBEHHO
3HAUYMMBIX M JITHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

- OCO3HaHUE€ BAXKHOCTH MOPAJIbHO-3TUYECKHX MPUHLMIOB B ACATEIbHOCTU
YYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

- BOCIIPUITHE ICTETUUYECKUX KauecTB (PM3MUECKON HAyKHU: €€ TApMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

- OCO3HaHHWE IEHHOCTH (PU3MYECKON HayKh KaK MOIIHOIO0 WHCTPYMEHTa
MO3HAHUSI  MUPAa, OCHOBbl  Pa3BUTHUA  TEXHOJIOTMH,  Ba)KHEUIIEH
COCTaBIISIIOIIEN KYJIbTYPBIL;

- pa3BUTHE HAy4YHOH JIFOOO3HATEIBHOCTU, MHTEPECA K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYpPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOoro oOpa3a >XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXXHOCTH MpPaBUJI OE30MaCHOTO IMOBEICHUS Ha
TpaHCIIOpPTE, Ha IOPOTaxX, C SJIECKTPUYECKUM U TEIUIOBBIM 00OpYIOBAHHEM B
JIOMAIIHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pedIeKCHH, TMPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYroro 4eI0BeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTHUBHO€ y4YacTH€ B PEUICHUU TMPAKTUYECKUX 3a1ad (B pamMKax CEMbH,
oOpa3oBaTeNbHOM OpraHu3alliid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHON HAIPaBJICHHOCTH, TPEOYIOIMX B TOM YHUCIE M (U3HUYECKUX
3HAHUU;

- UHTEpeC K MPAKTUYECKOMY U3YUYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3UKON;
7) 3K0JIOrM4e€CKOro BOCIIMTAHMS

- OpUCHTAaIUS Ha MPUMEHEeHHE (U3MYECKUX 3HAHWM JJIA PEIICHUS 3a]ad B
00JIaCTH OKPY’KAIOMICH Ccpeipl, IUIAHUPOBAHUSI TMOCTYMKOB M OICHKH WX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOIIEH CPEIbI;

- OCO3HaHHUE TJIO0ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM U MyTel hx
pelieHus;

8) ajanTanuu K U3MEHSAIOUIUMCH YCJOBUSAM CONUAIBLHOM M NMPUPOIHOM
cpeabl:



- HOTp€6HOCTB BO BSaHMOHCﬁCTBHH IIPpHU BBIITOJIHCHUHA I/ICCJ'ICILOBaHI/Iﬁ 141
IIPOCKTOB (1)H3PI“ICCKOIZ HAIIpaBJICHHOCTH, OTKPLITOCTL OIIBITY W 3HAHHWAM

JPYTHX;
e - TIOBBIIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTHUYECKYIO
JeSTEeIbHOCTD;
e - TMOTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE

bopMyIMpoBaTh HJEU, MOHATHUSA, THUNOTE3bl O (U3MYECKUX OOBEKTaX u
SIBJICHUSIX;

e - OCO3HaHHME Je(UIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e - IUJIAHUPOBAHHME CBOETO PAa3BUTHUSI B MPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHUM;

e - CTpEMJICHME AaHAJIU3UPOBATh U BBIABIATH B3aMMOCBS3U TPUPOJBI,
oOIIECTBa MU DKOHOMHKH, B TOM YHCJIE€ C HCIOJIb30BAaHUEM (PU3MUYECKHUX
3HAHMU;

e - OIICHKAa CBOUX JECUCTBUI C YYETOM BIMSHHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX IJI00QTBHBIX TTOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymnprare ocBoeHHS TporpaMMbl 1O (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHuss y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIE pPe3yJbTaThl, BKITFOUAIOIITHC M03HABATEIIbHBIC
yYHHUBEpCaJbHbIC Y4eOHbIC JCUCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIHHBIC
yueOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIBHBIC YIeOHBIC JCHCTBHSI.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPH3HAKH OOBEKTOB
(siBNICHMI);

e YCTAaHABJIWBAThH CYIICCTBCHHBIM MNMpH3HAK KIACCHU(UKAIIUH, OCHOBAHUS
JU1s1 0000ITICHUS U CpaBHEHNS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PpPaccMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOJACHUAX, OTHOCAIIUXCA K (PHU3NUYESCKUM
SIBIICHUSIM,

e BBIABIATH NPUYMHHO-CIICICTBEHHBIE CBSI3U MPU U3YYCHUHU (DU3NUSCKUX
SBJICHUW W TPOIECCOB, JIeNaTh BBIBOJALI C  HCIIOJIb30BAHUEM
JNEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS35X (DU3NUSCKUX BEITUYMH;

e CaMOCTOSITEILHO BBIOMPATH CIOCOO pelieHus] y4eOHOU (HU3NUECKOM
3a1a9M (CpaBHEHHE HECKOJILKUX BApUAHTOB PEIICHUS, BRIOOP Hanbosee
MOIXO/ISIIIETO C YYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarejabCcKue J1eCTBHUA.

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
MMO3HAHUS,;

e TMPOBOJAUTH TIO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIN (DU3UYECKUN DKCIIEPUMEHT, HEOOJIBIIIOE HWCCICAOBAHHE
(U3UYIECKOTO SIBJICHUS,

e OIICHMBATh Ha IPUMEHHUMOCTb MW JOCTOBEPHOCTh HH(pOPMAIIHUIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA,;



CaMOCTOSATENbHO  (opMylHpoBaTh O0OOIIEHUST U BBIBOABI IO
pe3ynbTaTaMm NPOBEIEHHOTO HAOIIOACHMS, OTIbITA, UCCIEIOBAHUS;
IPOTHO3UPOBATh BO3MOXKHOE JajbHEWIlee pa3BUTHE (PUIUUYECKHUX
IPOLIECCOB, a TaKXK€ BBIABUTATh MPEANOIOXKEHHUS 00 MX PAa3BUTUU B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

OPUMEHSThH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alpPOChl TIPU MOUCKE
1 0TOOpe MH(POPMALIUK WK JAHHBIX C YYETOM MPEII0KEHHON yueOHOM
dusnueckoii 3a1a4u;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS,
CaMOCTOSTENIbHO BBIOMPATh ONTHUMaNIbHYIO (OpMY Mpe/CTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pellaeMble 3aJladyd HECI0KHBIMU
cXeMaMu, uarpaMmmamMu, HTHOU rpaukoi 1 uX KOMOWHALIUSMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B X0JIe 00CYXKJICHHSI YIeOHOTO MaTepHaa, pe3yJIbTaToOB Ja0opaTOPHBIX
paboT M TMPOEKTOB 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYKaaecMOi
TeMbl W BBICKA3bIBaTh MWJICH, HAIlCJICHHBIC Ha pCIICHHE 3aJadyd |
nojjiepkanue 0J1aro’KenaTeIbHOCTH OOICHNS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYXICHUSIMH IPYTUX YYaCTHUKOB
yajora, 0OHapyKUBaTh pa3Inure U CXOJACTBO MO3UIINM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTaBIISTh PE3YJAbTAThl BBIMOJHEHHOTO (HYU3UYECKOTO
OTIbITa (SKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

MOHUMAaTh W  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHOW M
WHIMBHUAYaJbHOW pa0OThl MPU PEIICHUH KOHKPETHON (HHU3NUYECKOM
po0JIeMBI;

IPUHUMATh 1IeIM  COBMECTHOM  JICSITCIBHOCTH, OpPTraHM30BHIBATH
NeHUCTBUS 1O €€ JOCTHIXKEHUIO: PACHpeaessiTh POJH, 00CYyXaaTh
IPOIECChl U PE3YyIbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

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

OIICHMBATh KauyeCTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSTEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eiicCTBUS

Camoopranuzamnus:

BBISIBIISITH  MPOOJIEeMBI B JKM3HEHHBIX M YYEOHBIX CHUTYallUsX,
TpeOYIOMUX IS pelIeHus] PU3NUECKUX 3HAHUIA;

OPUEHTHUPOBATLCS B PANIMUYHBIX MMOJAXOJAX TMPUHITHS PEIICHUN
(MHAMBUAYATBHOE, IPUHITHE PEIICHUs B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITENIbHO COCTaBIISATH aJTOPUTM pelieHus (HU3NIEeCKo 3aaadu
WM TUTAHA WCCIICIOBAHUS C YYETOM HMEIONIUXCS PECYypCcoB M
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATh IpeajiaracMbie
BapUAHTHI PELICHUM;

JIenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN UHTE/LJIEKT:



JaBaTh aJCKBATHYIO OLEHKY CHUTyalluM W TMpejiaraTh IUlaH e€
U3MCHEHMUS;

OOBSACHATh MPUYUHBI JTOCTHKEHUS (HEAOCTUIKEHHUsS) pPE3yJIbTaTOB
NEeSTEeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIE€ B XOJ BHITIOJHEHUS
(¢u3MUecKoro MCCIeNOBaHWsA WM IMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHMUBIIMXCSA CUTYyalluil, YCTAHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM;

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

NpU3HABAaTh CBOE MPABO HA OLIMOKY MPH pElIeHUH (U3MUECKUX 3a7ad
WIM B YTBEPKJACHUSIX Ha HAYYHBIE TEMBI  TAKOE K€ MPaBO JIPYroro.

HHPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIb30BaTh TOHATHS: (DU3UYECKUE W XUMHUYECKUE SIBJICHUA,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3UUYECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)XEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEINHOE), TPAaeKTOpHUs, PABHOJIEHCTBYIOIIAS
cuina, gaepopmanus  (ympyras, —IUIAaCTUYECKasl), HEBECOMOCTb,
COOOMIAIOIINECS COCY/IBL;

paznuyaTth sBiAeHUS (Iud@ys3us, TEIIOBOE JIBIKEHHME YacCTHI]
BEIIIECTBA, PABHOMEPHOE [BIWKEHHWE, HEPaBHOMEPHOE JBUXKECHUE,
WHEPIMS, B3aUMOJICUCTBUE TEJ, pPAaBHOBECHE TBEPIBIX TEI C
3aKpEIUIEHHONW OChIO BpalleHus, IMepefada JJaBJICHHUS TBEPIbIMU
TeJIaMH, >KUJIKOCTSIMH M Ta3aMu, aTMOc(hepHOE MaBlICHHUE, IJIaBaHUE
TEJ, TPEBPAIICHUS MEXAaHWYECKONW DSHEPruM) MO ONHCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOe SIBJICHHUC;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3HUECKUX SBJICHUA B
OKPYXAIoIlleM MHUpE, B TOM 4YHcCie (U3UUECKUE SBIICHUS B MPHUPOJIE:
IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKHUBOU
npupoje, ACHCTBUE CHIJIBI TPEHUS B NPUPOJEC U TEXHUKE, BIUSHUC
aTMOC(EepHOro JaBJjeHUS Ha KUBOW OpPraHW3M, IUIaBaHUE PhIO, pblyaru
B TeJ€ YeJoBEKa, MPH 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DHU3UUECKUX
SIBJICHUIM;

OMHCHIBATh HW3YYCHHBIE CBOWMCTBA TeN U (PU3NYECKUE SIBICHUA,
UCTIONB3ysl  (U3MUECKUE BEIMYMHBI (Macca, OO0BEM, TUIOTHOCTH
BEIIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH,
CUa TSOKECTH, BEC TeNa, CWiIa TPEeHHs, JaBiieHue (TBEPIOTO Teia,
KUJAKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIA, MEXaHW4Yeckas paboTa,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KOI(P(GUIIUCHT TOJIE3HOTO
JIEHCTBUS MEXaHU3MOB, KUHETUYECKAsl M TIOTCHIIMAJIbHASI DHEPTHS ), TIPU
OTHMCAHUH TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIH3YyEMBIX
BEIIMYMH, WX OO0O3HAYEHUS W EIUHUIBI (PU3NYECKUX BEIUYMH,



HaXOIUTh (GOPMYIIbl, CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BETMYUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEU
(bu3HUECKUX BEJINYUH;

XapaKTepU30BaTh CBOWCTBA Tes, (PU3WYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CWI (BIOJIb OJHOW NPSIMOii), 3aKOH
I'yka, 3akon Ilackains, 3akoH ApxuMmesa, MPaBUJIO paBHOBECHS pblyara
(Obmoka), «305I0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPrUM, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA Y 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUEe SIBICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
Yucjie€ W B KOHTEKCTE CHUTyalluil MpPaKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH MPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
0o0bsicHEeHHE U3 1—2 JIOTHYECKHX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX
CBOMCTBa  (U3MYECKUX  SABJICHUM, (PU3MUECKHX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemarbs pacy€THble 3aJayd B 1—2 HENCTBUS, HUCMOJIBb3Ys 3aKOHBI U
dbopmMyIbl, cBs3bIBaOIINE (U3MUECKUE BEITUYMHBI: HA OCHOBE aHAJIM3a
yCIOBUSL 3aJayd  3alUChIBaTh KPAaTKOE YCJIOBUE, TIOJCTaBISTh
¢du3nyueckre BeIUYUHBI B (OPMYJBI U MPOBOJUTH PAacUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC IS PEIICHUs 3aj7ad, OICHUBAThH
PEATUCTUYHOCTD MOJIyYeHHON (DU3UYECKOMN BEIMUMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh TPHU TOMOIIH
(Gu3MUeCKMX METOJI0OB, B OIKUCAHUMU KCCIEIOBAHUS  BBIJCIATH
IpOBEpsEMOE MIPEATIOIOKEHHE (rumotesy), pa3nyarh u
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3ybTaT, HAXOUTh OMMOKHA B XOJI€
OTIBITA, JIETIATh BBIBOJIBI IO €70 PE3YJIbTATAM;

IPOBOJUTH OIBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opMylnupoBaTh  MPOBEpPSEMbIC
NPEANnoioXKeHuss, coOupaTh  yCTaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XOJ1 OTbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIMIOJIHATh TMPSAMbIE MU3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAacCChl Tela,
0o0béMa, CHJIBI W TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(GpPOBBIX TPHOOPOB, 3aMHUCHIBATh IMOKAa3aHUsA MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IIPOBOJUTH UCCIICOBAaHUE 3aBUCUMOCTH OJHOM (hM3UYECKON BETUUHHBI
OT JPYroil C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUMN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO ABWKYIIErOCs Tella OT BPEMEHM JBUKEHUS Teja, CHIIbI
TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€ W HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOWAAU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS NPYKUHBI, BBITAIKUBAKOIIEH CHIIbI
OT 00bEMa MOTPYKEHHOM YacTU Teja M OT IJIOTHOCTH KHAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO0, YCIOBUM MIIABAHUS TEJ, YCIOBUI PaBHOBECHS pblyara
1 OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWUU y4E€OHOTO HCCIIEIOBAHMSI,
coOupaTh  YCTAaHOBKY Y  BBINOJHATH  WM3MEPEHUSs,  CIeAys
MPENIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl MOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIJIOKEHHBIX TAOIUI] U
rpaduKoB, AeNaTh BHIBOJBI IO pe3yJIbTaTaM UCCIIEAOBAHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (HU3MYECKUX BEIMYHUH (IJIOTHOCTH
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Tella, CHJIa TPEHHS CKOJIbKEHHS,
JABJICHHE BO3/lyXa, BBITAJIKUBAIONIAs CWIa, JEWCTBYyIOIIas Ha
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NOTPY>KEHHOE B JKUAKOCTb TEJNO, KOIDPHUIMEHT MOJIE3HOr0 ICHCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEIJIOKEHHON HWHCTPYKIUU: TpU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOno/laTh MpaBUjia TEXHUKM O€30MacCHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIUECS COCYIbI, OAPOMETD,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX ONUcCaHus (B TOM YHCIE:
NOJIIUITHAKY, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Mpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOJb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SIBJICHUH U HEOOXOAMMbIE
¢du3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHl  (HAXOAUTh UWHGOPMAIIMIO O MpUMEpax)
IPAKTUYECKOTO MCTOIB30BAHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHust 0€30MacHOCTH MPU 0OpallleHuy ¢ MpudopaMu
U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH Ccpejie;
OCYIIECTBJISATh OTOOpP HUCTOYHHMKOB HHGopmanuu B HWHTEepHeTe B
COOTBETCTBMM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW U TYTEM CpaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMAILIMIO, KOTOpas SBISIETCS MPOTUBOPEUYUBON WU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUWM Y4YEOHBIX 3aJaHUN  HAy4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh MNpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMH W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMALIUU (PU3NUECKOTO COJICPIKAHMS, B
TOM YHCJI€ MyOJMYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWI, TPH OSTOM TIPaAMOTHO
UCIOJIb30BaTh M3YyUYCHHBI TOHATUMHBIA amnmapar Kypca (Qu3ukw,
COTPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

NP BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM pacrpenemsiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBJICHHBIMH 3a/1auaMu,
CIEIUTh 3a BBHIMIOJHEHHWEM IUIaHA JCHCTBUM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIH BKJaJ B JICITEIbHOCTh TPYNIBI, BBICTpauBaTh
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPY>KAIOIIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHHUIA:

WCNOJIb30BaTh MOHATHS: Macca W Ppa3Mepbl MOJEKYJ, TEIUIOBOE
JIBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHSI BEIECTBA,
KpUCTAJUTMUECKUEe W aMOp(HBIE TeJla, HACHIIEHHBIN U HEHACHIIICHHBIN
rap, BJAXHOCTb BO3/yXa, TEMIEparypa, BHYTPEHHsS DHEprus,
TEIUIOBOM  JIBUTaTelb, DJIEMEHTAPHBIM  DBJIEKTPUYECKUU  3apsj,
AJIEKTPUYECKOE TMOJIe, MPOBOJHUKH W JUAJICKTPUKH, IMOCTOSHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;



pasnuyaTh sBJIEHUA (TEIUIOBOE pacIIUPEHUE U CKaTue, Terionepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMAayuMBaHWE, KaNWUISAPHBIE  SIBJICHUS,
UCIIapeHue, KOHJICHCAIU, IJIaBJICHHUE, KpUCTAILTU3a s
(oTBepaeBaHUE), KUIIEHUE, Temuionepenada (TEIUIONPOBOAHOCTb,
KOHBEKI[US, U3TyUEHUE), FICKTPU3allus TN, B3aUMOJICUCTBUE 3apsiOB,
NENCTBUS AIEKTPUYECKOTO TOKA, KOPOTKO€E 3aMBbIKaHHE,
B3aUMOJEHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TIOJISI HA TPOBOJHUK
C TOKOM, OJEKTPOMAarHWTHasT HWHAYKIHUSA) 1O ONHCAHUI0 HX
XapaKTEpHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4Hcie (U3UUYECKUE SBJICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSIKEHHE W KAaNWUISIPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUIbI B Tpupojae, uznydeHue CoiHla, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME pOCBl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TI0oJIe 3eMiu, Jpeld mMmoIcoB, polib
MAarHuTHOTO TOJIS JUIsl AKU3HU Ha 3emile, MOJISIPHOE CUSIHUE, MPU 3TOM
NEPEeBOIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIEC CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHUM;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIONIb3YsT  (U3MYECKUE BENWYMHBI  (TeMIlepaTypa, BHYTPEHHSA
SHEPrusl, KOJIUYECTBO TEIUIOTHI, YJEIbHAsl TEIUIOEMKOCTh BEILIECTBA,
ylelbHasg TEIUIoTa TUIABJICHMS, ylelbHas TEIUloTa mapooOpa3oBaHMs,
ylenbHas TEeIIoTa CropaHus TOIUIMBA, KOY(PHUIMEHT MOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAs BJIAXXHOCTh BO3/yXa,
ANEKTPUYECKUN 3apsill, CHJIa TOKa, DOIEKTPUYECKOE HamNpsHKEHUE,
CONPOTHUBJIEHUE MPOBOAHUKA, YJIEIbHOE COINPOTUBICHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPU ONMUCAHUU TTPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEJIMUMH, 0003HAYCHUS
U €IMHULBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUHI
CTPOCHMSI  BEIIECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toyned  (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 €0
MaTeMaTU4YECKOE BbIPAKEHUE;

OOBACHATH (PU3NUYECKUE TIPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIEC U B
KOHTEKCTE€  CHUTyalluii  MPaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH TIPUYUHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIar0B ¢ OMOpOoil Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3UIECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pemath pacy€THblE 3aayd B 2—3 JEUCTBHUS, UCMOJb3Yys 3aKOHbI U
dbopmybl, cBs3bIBaOIMNE (U3MUECKUE BETUYHHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJlayd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK
JAHHBIX JJIS PEIICHHs] 3aJadd, BLIOMpPATh 3aKOHBI W (PopMyIbI,
HEOoOXoauMbIe ISl €€ pelleHus, MPOBOJUTh PAcU€Thl M CPaBHUBATH



MOJMyYeHHOE 3HAaueHUE (PU3NYECKOW BEITUYMHBI C H3BECTHBIMHU
JTaHHBIMU;

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

IPOBOJUTH OIBITHI 10 HAOMIOMECHUIO (PU3NYECKUX SIBICHUN WIIN
¢u3nYecKuX CBOMCTB Ten (KamWUIApHBIC SIBICHUS, 3aBHUCHMOCTH
JABJICHUS BO3/IyXa OT €ro o0béMa, TeMIepaTyphl, CKOPOCTH TpoIiecca
OCTHIBAaHUS W HAarpeBaHUS TpPU H3IYUYEHUH OT IIBETa H3ITydaromei
(mornomaromeii) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJBI  OT
TEMIEPATyphl JKUIKOCTH W IUIOMAAN €€ MOBEPXHOCTH, AJICKTPU3ALIUS
TET W B3aUMOJICHCTBUE OJJICKTPUUYCCKUX 3apsiOB, B3aUMOJICHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIN3allisl MATHUTHBIX TIOJICH MOCTOSHHBIX
MarHuTOB, JEUCTBUS MArHUTHOTO IIOJS Ha TMPOBOJHUK C TOKOM,
CBOMCTBA 2JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYJIMPOBATH MPOBEPSIEMBbIE MPEAMNOJIOXKEHUS, COOUpaTh
YCTAaHOBKY U3 MPEJIOKEHHOTO0 000pYJ0BaHUS, OMUCKHIBATH XOJ OIbITA
U GOpMYITMPOBATH BHIBO/IHI,

BBITIOJIHATh ~ TPSIMbIE  U3MEPEHHUS TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH
pe3ynbTaThl ~ M3MEPEHH ¢  yd4€ToM  3aJaHHOM  aOCOJIOTHOM
MOTPEIIHOCTH;

IIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTH OJHOM (M3HUUYECKON BETUUHHBI
OT JPYrol € HCIOJIB30BAHUEM TMPSAMBIX H3MEpPEHUHN (3aBUCUMOCTH
COTPOTUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJHN IONEPEUHOTO
CEUYCHHS] U YJIETLHOTO COINPOTHUBIICHUSI BEIIECTBA MPOBOJHUKA, CHUJIBI
TOKa, WIYIIEro 4yepe3 MPOBOJIHUK, OT HAMpPsHKEHUS Ha TMPOBOJHUKE,
UCCJIEIOBAHNUE TIOCJIE0BATEILHOTO W TapaJUIeIbHOTO COEIMHEHUN
IIPOBOJHUKOB): IJIAHUPOBATh HUCCJIEIOBAHUE, COOMPATH YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeys MPEJIO)KEHHOMY TIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJHIl U TPaduUKOB,
JIeIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIC H3MEpEHUs (PU3MyYecKux BenuyuH (yIeabHas
TEMJIOEMKOCTh BEIIECTBA, COINPOTHUBJICHHE TMPOBOJHMKA, padoTa H
MOIIIHOCTh JIEKTPUUECKOT0 TOKA): TJIAHUPOBATh MU3MEPEHHUsSI, COOMPATH
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON UHCTPYKIIUH,
U BBIUUCIISATH 3HAUCHUE BEJIMYUHBI,

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

XapaKTepU30BaTh TMPHUHIUIIBI JACHUCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOpPOM HA WX OMUCaHusA (B TOM YHCIIE:
CUCTEMa OTOTUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUUK DICKTPUUCCKON IHEPTUH, IIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTeibHbIC AIIEKTPOTIPUOOPHI (mpumepsl),
ANMEKTPUUECKUE TPETOXPAHUTENH, SJICKTPOMATHUT, DJICKTPOIABUTATEIb
MOCTOSTHHOTO TOKa), WCIOJB3ys 3HAHUS O CBOMCTBAX (DU3MUECKUX
SIBJICHUM W HEOOXOMMbIC (PU3NUIECKHUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTEIHHBIC
npuOOpel O CXeMaM W CXEMAaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, TBUTATEIH BHYTPEHHETO
CTOpaHHUs, JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JJIEKTPUICCKHIX
enel ¢ TOCIeNOBaTeNbHBIM W MapajIebHBIM  COSIUHEHUEM
AJIEMEHTOB,  pa3jnyas  YCJIOBHBIE  OOO3HAUCHHUS  DJICMEHTOB
AIIEKTPUICCKUX LICTICH;

OPUBOJAUTH TMPUMEPHl  (HaXOAWTh WH(GOPMANMIO O TpHUMEpax)
MPAaKTHYECKOTO HCIIOJIb30BaHMUS (U3UUECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU I o0ecriedeHrs 0€301MacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
¥ TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM KOJIOTUYECKOTO MOBEJCHHSI B OKPY KaIOIIEH cpeie;
OCYIIECTBIISITh TMOUCK HWHPOpMaIMK (U3HYECKOTO COACPKaHUS B
WNuTepHeTe, Ha OCHOBE HMCIONIMXCS 3HAHUH W TYyTEM CpaBHECHUS
JIOTIOJTHUTEIBHBIX MCTOYHHKOB BBIICTATh HWH(GOpPMAIMIO, KOTOpas
SBIISICTCSI IPOTUBOPEUMBON MITH MOXKET OBITh HEJIOCTOBEPHO;
UCIIOJIb30BaTh MPU  BBIMOJHEHWHM Y4YEOHBIX 3aJaHUN  Hay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeThb MNpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
00001mass uHPOpMALMIO M3 HECKOIBKUX HMCTOYHUKOB (PUINYECKOTO
colepKaHUsl, B TOM 4YHCIe NyOJUYHO MPEACTABIATH PE3yIbTaThl
IPOCKTHOW WM UCCIENOBATEIbCKONW JEATEIBHOCTH, TMPH ITOM
IPaMOTHO UCIIOJIb30BaTh H3YYEHHBINM TOHATUWHBIN ammapaTr Kypca
(bU3HUKH, COMPOBOXK/IATh BBHICTYIICHUE MPE3CHTAIINEH;

IIPY BBINOJIHEHUH YYEOHBIX MPOEKTOB U HCCICAOBAHUM (PU3MUECKHX
MPOLIECCOB paclpeieisaTh OO0SA3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]a4aMHU, CJICIUTDH 32 BBHIOJTHEHUEM IIJIaHa JEHCTBUN
U KOPPEKTHUPOBATH €ro, aJeKBATHO OIEHWBATh COOCTBEHHBIN BKIIAJ B
JeSTETbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MMPOSIBIISIS TOTOBHOCTh pa3peiaTh KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHPOPMUPOBAHHOCTH Y O0OYHAIOIITUXCS YMEHMUIA:

VCIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCYETA, MarepuajibHas TOYKa,
TPaeKTOpUs, OTHOCUTEIIBHOCTH MEXaHUYECKOTO JIBUKECHUS,
nedopmarus (yrnpyras, IiIacTUYecKas), TPEHUE, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IIEHTP THKECTH, aOCOIIOTHO
TBEPLOE TEJIO, LEHTP THKECTA TBEPAOIO Tela, pPaBHOBECHUE,
MEXaHUYeCKue KOjeOaHWs W BOJHBI, 3BYK, HH(OPA3BYK U YJIbTPA3BYK,
DJICKTPOMArHUTHBIE BOJIHBI, IKajda 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTh,  CHEKTPHl  HCIYCKaHUS U
norJyiomenusi, anbda, 6eTa- U ramMma-u3IydeHUs, HU30TOIbI, SACpHAS
DHEPIEeTUKA,

pas3inyath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHEHHOE
JIBDKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEWHOE IBUKEHUE, CBOOOIHOE
MajgeHue  TeJ, PaBHOMEPHOE  JABWXXEHUE  TI0  OKPYXKHOCTH,
B3aUMOJICCTBHE TE€J, PEAKTUBHOE JBIKCHHE, KojeOaTeabHOoe
JBIDKEHUE (3aTyXarolue W BBIHY)KJICHHBIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE  JIBUKEHUE, OTPaXXEHUE  3BYKa, MPAMOJIMHEUHOE
pacnpoCTpaHEHUEe, OTPAXEHUE U IPEIIOMIICHUE CBETA, IOJIHOE
BHYTpPEHHEE OTPa)KEHHE CBETA, Pa3joKeHHUE OEJIOT0 CBeTa B CHEKTP U



CJIOKE€HUE CHEKTPaJbHBIX IIBETOB, AMCIEPCHUS] CBETA, E€CTECTBEHHAas
PaANMOAaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa U3ITyUYEHMUS)
0 ONHMCAHUI0O HMX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBICHUU B
OKpyXarolleM MHUpe (B TOM uuciie (U3UUYEeCKue SBICHHUS B MPHUPOJIE:
OPWIUBBL M OTJIMBBL, JBWXeHUE 1uiaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMMUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETa TEJ, ONTUYECKUE SIBJICHUSI B IPUPOE, OMOJIOrHYecKoe JeHCTBUE
BUJIUMOTO,  YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOIO  U3IYyYEHUH,
€CTECTBEHHBIM  paJMOAaKTUBHBIM  (OH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE HU3JIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PAAMOAKTUBHBIX M3JyYEHUA Ha OpPraHuM3M 4YeJOBeKa), MPU OSTOM
NEPeBOIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIOJIb3Ys (PU3MUYecKue BETUYUHBI (CPEIIHSASI U MTHOBEHHAsi CKOPOCTh
TeJa MpU HEPABHOMEPHOM JIBHXKEHHUH, YCKOPEHHE, IIEpeMEIeHUE, MyTh,
yIjaoBasi CKOpPOCThb, CHJIa TPEHUsS, CUJIa YNPYTOCTH, CUJIA TSIKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tesa, UMITYJIbC
CWJIbI, MEXaHH4eckasi paboTa M MOIIHOCTb, MOTEHIMAIbHAS DHEPrus
Tena, MOJAHITOTO HaJl TOBEPXHOCTHIO 3€MJIM, TOTCHIIMAJIbHAS YHEPTHUS
C)KaTOW TMPY>KUHBI, KUHETUYECKAsl DHEPrus, IMOJHAs MeXaHU4ecKas
SHEPrus, MEPHOJ U YacToTa KoyieOaHWW, NJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKAa3aTellb MPEJIOMIICHUS
Cpenbl), MpU OINKWCAHUU MPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, OOO3HAUECHHUS U EJUHUILI (PU3NUYECKUX
BEJIMYHMH, HAXOAUTHh (POPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYMH;

XapaKTepu30BaTh CBOWMCTBA Tell, (PU3WYECKUE SIBJICHUS W TIPOIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMHPHOTO TSATOTEHUS,
OPUHIMI CYNEPIO3UIIMN CUJI, TPUHIIUI OTHOCHUTENbHOCTH [ ammies,
3aK0HBI HpI0TOHA, 3aKOH COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
OpeJOMJICHUS] CBETAa, 3aKOHbI COXPAHEHUsS 3aps0BOTO M MacCOBOIO
yuceNl TMpU SAJEPHBIX pEaklUusxX, MpH DJTOM JlaBaTh CIIOBECHYIO
GbopMyTHpOBKY 3aKOHa H  3allUChIBaTh €ro0  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSCHATh (PU3UYECKHE MPOLIECChl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluli  NPaKTUKOOPUEHTUPOBAHHOTO  XapakrTepa:
BBISIBIIATh TPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTHh OOBSICHEHHE U3 2—
3 JIOrMY4EeCKMX IIaroB C Omnopod Ha 2—3 U3yYEHHBIX CBOMCTBA
bu3HUecKuX SBICHUM, (PU3NIECKUX 3aKOHOB WUJTH 3aKOHOMEPHOCTEHH;
pemarh pacu€THhIC 3a7aud (OMHUpAOIIMECcs Ha CUCTeMy u3 2-3
YpaBHEHUH), UCHONB3YysT 3aKOHBI H  (OPMYJbI, CBS3BIBAIOIIUE
¢u3nueckue BEIWYMHBI: HAa OCHOBE aHaIM3a YCJIOBHS —3aJauud
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISITH HEJOCTAIOIIME  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC
JUTSL pENIeHHs, MPOBOJIUTH PACUETHl U OIICHUBATh PEATUCTHYHOCTH
MOJTYYeHHOTO 3HAYCHUS (PU3UIECKOMN BEITMUMHBI;



pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh NpPH TMOMOIIH
(u3HUECKMX METOJIOB, UCIOJIb3YsI ONMKMCAHKUE MCCIEIOBAHNUS, BBIICISAThH
IpOBEpSAEMOE MPEIOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJICHUSI HCCIIEIOBAaHUsA, JelaThb BBIBOJbI, HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

IPOBOJUTH ONBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
(du3HUeCcKX CBOMCTB Tel (M3yueHHe BTOPOTo 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI PHEPI'HH, 3aBUCUMOCTh MEpHoJa KoJeOaHUil MPy>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSIMOJUHEHHOE paclpoCTpaHEHUe
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
U300paKEeHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparoliei MH3e, HabJI0IeHUE CIUIONIHBIX U TMHEHYAThIX CIIEKTPOB
U3ITYYEHHUSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 M30BITOUYHOIO
HaObopa OOOpyJOBaHUS, OMKCHIBATH XOJ OMNBITA U €ro pPe3yJIbTaThl,
(bopMyIMpPOBATH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX H3MEPEHHUIA,
ompenenss cpeaHee 3HAYeHHE H3MepsieMor BenuduHbl ((OKyCHOE
paccTosiHue coOuparoieid JUH3bI), O00OCHOBBIBATH BBIOOP cCrOCOOa
U3MepeHus (M3MEPUTETHLHOTO IPUO0pa);

POBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEM (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBHCUMOCTH IyTH OT BPEMEHU
IpY paBHOYCKOPEHHOM JIBMKEHUU 0€3 HayaJIbHOW CKOPOCTH, MEepuoaa
KOJIe0aHW MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpakeHUs! CBETa OT yrja MaJIeHusl U yria MpeJoMIICHUs OT yriia
najieHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAaMOCTOSITEIbHO COOHMpaTh
YCTAaHOBKY, (DUKCHUPOBATh PE3YyJbTaThl MOJYYCHHOM 3aBHUCHUMOCTH
(U3UYECKUX BEIMYMH B BHJIC TAOJIUIl U rpadUKOB, ACIaTh BHIBOIBI 11O
pe3ynbTaTam HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIHYUH (CpeaHsis
CKOPOCTb ¥ YCKOPCHHE Tena INpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOIHOTO TMaJeHUs, )KECTKOCTh MPYKUHBI, KOAPOUIITMEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJi KoJeOaHWl MaTEeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAIONIeH JIMH3BI, PATUOAKTUBHBIA (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHs, CIeays MPEeUIOKEHHON  HHCTPYKIIHH,
BBIUKCIIATh 3HAYEHUE BEIWYMHBI M aHAIM3UPOBATh IMOJIyYCHHbBIC
pEe3yJIbTAThI ¢ YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHU;

coOno/laTh TMpaBUjia TEXHUKKM OE30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC TPU3HAKKA HW3YYEHHBIX (U3MUECKUX MOJIEeH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEP/IOE TENIO, TOUCYHBIA UCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIIBI JCUCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OIMOPOW Ha WX ONUCAHUS (B TOM YHCIE:
CIIUIOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEPHUCKOIN, (oToamnmapar, ONTUYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O



CBOMCTBax (hU3MYECKUX SBJICHUH U HeoOXoaumble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M  CXEMaTHUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETbHBIX npudopoB u
TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEIICHUU Y4eOHO-TIPAKTUYECKUX
3a/1ay, ONTUYECKUE CXEMBbI JIJISi TIOCTPOCHUSI M300paKEHU B TIOCKOM
3epKaJie U COOMPAIOIIEH JTUH3E;

OPUBOJAUTH MpUMEpPHl  (HaXOAUTh UWHGOPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JIJI1 oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHuH ¢ IpuoopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUSI 3I0POBbSI U COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIIEH cpejie;
OCYUIECTBJIATh MOUCK HHPOpMaluud (U3UYECKOTO COJAECpKaHUS B
WNuTtepHere, caMoCTOSTENbHO (GOPMYIHpPYST TMOUCKOBBIM — 3ampoc,
HAaXOJMUTh  TYTU  OMNPENEJICHUS  JIOCTOBEPHOCTU  MOJYYCHHOU
uH(pOpPMAIIMM Ha OCHOBE HMEIOIIUXCS 3HAHUN W JIOMOJHUTEIBHBIX
MUCTOYHUKOB;

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

CO3/1aBaTh COOCTBEHHbIC MMCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(GOpPMAIIUU U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpPKaHUS,
myOJIUYHO MPEICTABIIATh pe3ynbTaThl IPOEKTHOM WIH
UCCJIeI0BATENHLCKON JACSTEIBHOCTH, IIPU 3TOM TPAMOTHO HCIIOJIb30BAThH
U3YYCHHBIM TOHSATHUMHBIA anmapar H3y4aeMmoro pasjeia (U3UKU U
COTPOBOXK/IaTh BBICTYIJICHUE TMPE3CHTAIMEeN ¢ y4€TOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosaunuyectBo 4yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/Il | ¥ TeM NPOrpaMMmsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

11 ®dusuka - HayKa 0 IPUPOJIE 2 bubmorexa [JOK
' yia o HpHpol https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 ()
HSHHCCICHE BEIHIHAL 2 1 https://m.edso0.ru/7f416194
13 EcTtecTBeHHOHAY4YHBIN ) 1 bubnuorexa [JOK
' METO/I IT03HAHUSA https://m.edso00.ru/7f416194
Hroro mo pazueny 6
Paznes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6mmoreka [JOK

2.1
Crpoenue semectsa 1 https://m.edsoo0.ru/7f416194

JBrxenue u

2.2 B3aNMMOJIEHCTBHUE YaCTHU 2 1 bubmmorexa [IOK
' a H https://m.eds00.ru/7f416194
BEIIECTBA
53 ArperaTHbl€ COCTOSIHUS ) bubnnorexa [JOK
' BEILIECTBA https://m.edso0.ru/7f416194
Wroro no pazmeny 5

Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl



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

bubmuoreka [JOK

3.1 MeXaHH1ECKOe JIBLOKHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuoreka [JOK
' MJIOTHOCTD https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. Buppt cnn - https://m.eds00.ru/7f416194
Hroro no pasneny 21

Pa3nen 4. /laBienue TBEPABIX Te,

JKHAKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bu6mmoreka [JOK
' TEJIAMH, KUIKOCTAMU U https://m.eds00.ru/7f416194
rasamu
bu6mmoreka [JOK
4.2
Jlanenue xuaKoctn 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A
TMOC(hEpHOE J1aBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBUE )KUJIKOCTHU U ra3a
4.4 Ha MOrpy>KEHHOE B HUX 7 Bubnuorexa LIOK
' py https://m.edsoo.ru/7f416194
TENO0
Wroro no pazmeny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus

bu6mmorexa [IOK
51 P
a60Ta H MOIIHOCTS 3 https://m.edso00.ru/7f416194
5.2 [TpocThie MexaHU3MBI 5 Bubmmorexa LIOK

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



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

bubmuoreka [JOK

>3 Mexaniieckas SHepris 4 1 https://m.eds00.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO
68 12

YACOB I10 ITPOIT'PAMME



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

8 KVIACC

HaunMeHoBaHMe Koau4yecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
MpOrpamMmbl padoTbI padoTbI
Pa3nen 1. TemioBble siBjeHUS
CrpoeHnue u cBOMCTBa bubnmnoreka HOK
1.1 7
BEILECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T
SILIOBBI HPOHECChL 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
59 ITocTostHHBIH 20 ) . bu6nuoreka [IOK
' SJIEKTPHYECKHH TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M
ATHITTHDIC ABICHILT 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KVIACC

HauMeHOBaHHE KoJauyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Pasznen 1. Mexanuueckue siBJeHUSA
MexaHnueckoe Bu6 1IOK
noInoreKa
1.1 BUKEHUE U CIIOCOOBI
a 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHusA
bubmuorexa [JOK
1.2 BsaumonetictBue Te
HMOACHCTBHE TCT 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3aK0HBI COXPaHEHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paszngen 2. Mexannueckue KoJ1e0aHUA U BOJIHBI
21 MexaHndeckue ; 3 bu6mmoteka [IOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
99 MexaHu4ecKue BOJTHBI. 8 1 3 bubmmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMAarHuTHOE EuG OK
31 HoTe 1 5 ) nonmnoteka 1

SJICKTPOMArHuTHBIC

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



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

BOJIHBI

Uroro no pazaeny 6

Pa3gen 4. CBeToBbIe IBJICHUSA

41 3aKOHBI 6 ’ bubmuorexa [JOK

' pacnpocTpaHeHus CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI 1 onTHYECKHE 5 3 bubmuorexa [JOK

' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Pasnosxxenue 6enoro 3 5 bubnnoreka IIOK

' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15

Pa3znena 5. KpanroBble ABJICHUS

Hcnyckanue u
5.1 MIOTJIOIIEHHE CBETA 4 1 bubnnorexa LIOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aToMHOroO 6 1 bubmuoteka [JOK
' apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
53 #nepubie peakiui ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [ToBTopuTe1bHO-00001IaK0IIMIT MOAYJIb

IToBTOpEHUE U
6.1 00o0rieHne 9 2
coJiep’KaHus Kypca

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6



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

¢du3uku 3a 7-9 xnace

Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

®usuka — Hayka o
npupoje. SBieHus
npupoasl. Pusnueckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHUE,
MarHHUTHBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS

dusndeckue BeTUIUHBI U
WX U3MEpEeHne

VYpok-uccnenoBanue
"N3MepeHune TeMieparypsl
TIPY TIOMOTITH JKUAKOCTHOTO
TEPMOMETpA U JTaTINKA
TeMIiepaTyps!"”

Kak ¢usuka u agpyrue
€CTECTBECHHBIC HAYKH
U3Y4YaloT PUPOAY.

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



https://m.edsoo.ru/ff09f72a

EcrecTBeHHOHAy4HBIN
METO/]] TIO3HAHMSL.
Onucanue Gpu3nUecKux
SBJICHUH C IOMOUIbIO
MoJieen

Ypok-uccnenoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJNETA IapUKa,
MYIIEHHOTO
TOPU30HTAIILHO, TEM
0oJibIle, UeM OOJIbIIE
BBICOTA ITycKa"

CTpOCHI/IC BCIICCTBA.
OHBITLI, JOKa3bIBAIOIIHEC
JAUCKPETHOC CTPOCHUC
B€IICCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG qaCTun
BCIICCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e

YPOK'I/ICCJ'ICI[OBEIHI/IC
«OnbITEI IO Ha6J'IIOI[CHI/IIO
TCIIJIOBOI'0 paCllupCHUA
ra3oB»

10

Ar PEraTHbIC COCTOAHUA
BCIICCTBA

11

B3anmocBs3p MexTy
CBOMCTBaMU BEIIECTB B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Pa3HbBIX arperaTHbIxX
COCTOSIHUSIX M UX
ATOMHOMOJIEKYJISIPHBIM
ctpoenreM. OcobeHHOCTH
arperaTtHbIX COCTOSTHUMN
BOJIbI

MexaHuueckoe IBUKEHUE.

bu6mmoreka [IOK

12 P
aBHOMEpHOE 1 https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBHIKCHHE
13 Cxopoctb. Equnauiis bubnuorexa [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHH bubnuoreka [IOK
JIBYKEHUS https://m.edsoo.ru/ff0a0ae4
Wuepuust. 3aK0H UHEPIHH.
BzaumonelicTBue TeI Kak bu6nmoreka [JOK
15
MPUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBIDKEHUS TEIl
ILnoTHOCTH BellecTBA.
16 Pacuet maccel 1 00bema bubmorexa HOK
https://m.edsoo.ru/ff0a0fee
TeJla IO ero TUIOTHOCTH
JlaGoparopHas paboTa
17 «Omnpenenenre MIOTHOCTH
TBEPIOIO TEJIA»
18 Pemrenne 3agad 1mo Teme bu6mmoreka [JOK
"[TimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
19 | Cuna kak XapakTepuCcTHKa



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3aumozeicTeus Ten. Cuia
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnast pabota
«3y4eHue 3aBUCUMOCTH

20 | pactspxenus (nedopmanun)
MPYKUHBI OT TIPHIIOKESHHOM
CHJIBI»

21 SBnenune tarorenus. Cuma
TSDKECTH
CBsi3b MEXy CHIION

99 TSODKECTH M MacCOM Tella. bubmuoreka [JOK
Bec Tena. Pemenue 3amau https://m.edsoo.ru/ff0a1778
o Teme "Cuna Tsoxectn"

Cuna TSOKeCTH Ha 170.4
23 IJIaHeTax @HSI/I‘{;II)CZIFC bubmorexa HOK
) https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKH TUTAHET

24 W3mepenue cui. bubnuoreka [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6nmoreka [JOK

25 | B .H

ceTera. TIeBecomocth https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX CHII,

o | HATPABICHHEIX MO OJTHOM bubnuorexa [IOK
IIPSIMOH. https://m.edsoo.ru/ff0ala70
PaBHOpElcTBYIOIIASA CHIT

97 Pemenne 3aga4 mmo Teme

"PaBHOnElcTBYIOIIAsA CHIT"



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

TpeHune CKONbKEHUS U
TpeHue nokos. TpeHnue B
IIPUPOJIEC U TEXHUKE

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

29

JlaGopaTtopHnast pabora
«3y4eHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
OT CWJIBI IaBIICHUS U
xapakrepa
COTIPUKACAIOLIUXCSA
MOBEPXHOCTEI»

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

30

Pemrenue 3agau Ha
onpeeaecHue
PaBHOACHCTBYIOLIEH CUIIbI

31

Pemenne 3amau mo reMam:
«Bec Tenay, «I'papuueckoe
H300paxKeHHe CU,
«Cuby,
«PaBHOIEUCTBYIOIIAs CUIDY

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

32

KonTponbnas pabota no
TeMaM: «MexaHH4ecKoe
nBUKeHHe», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
n300paxKeHue Cui,
«Cuib»

33

Hasnenune. CriocoObl
YMEHBIIECHUS U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

YBCIIMUYCHUA NABJICHUA

JlaBaeHwue rasa.
3aBUCUMOCTD JIaBJICHHS

bu6mmoreka [IOK

4
3 rasa ot oonéma, https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
[Tepenava naBneHus
35 TBEP/ABIMU TEJIAMHU, bubnuoreka [IOK
JKHJAKOCTSIMH U Ta3aMU. https://m.edsoo.ru/ff0a25b0
3akou [Tackans
JlaBlieHHE B )KUJIKOCTH U
36 rase, BEI3BAHHOE bubmmorexa [IOK
7 https://m.edsoo.ru/ff0a2718
JIEHCTBUEM CHJIBI TSKECTH
Pemrenne 3aga4d mo teme
37 «/laBlIeHHE B )KHJIKOCTH U bubmmorexa [IOK
a https://m.edsoo.ru/ff0a2826
rase. 3akoH Ilackamnsy
bu6nmoreka [JOK
38 Coo0
OODIIAIOIIHECH COCY T https://m.edsoo.ru/ff0a2970
39 I'napaBinyeckuii mpece bubmmorexa LHOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopmHeBoi
JKHUIKOCTHBIM Hacoc
ATtMmocdepa 3emiu.
[TpuunHBI CyIIeCTBOBAHUS
. bubnmuorexa [JOK
41 BO3JIYIITHOU 000JIOYKH

3emii. 3aBUCUMOCTbD
aTMoc(hepHOTro JaBICHHUS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

OT BBICOTHI Hal YPOBHEM

Mopst
42 Bec Bo3yxa. bubnnoreka [HOK
ATMmochepHoe naBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenne armochepHoro
43 aBieHusa. OneIT bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTD
44 aTMOC(EpHOTO JTaBJICHHS bu6mmoreka [IOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepous.
45 ATII)VIOC(I): Hoep aBi['IeHI/Ie Ha bubmmorexa LIOK
p g https://m.edsoo.ru/ff0a2fc4
Pa3TUYHBIX BBICOTAX
46 Pemrenune 3aga4d mo teme
"ATtMmocdepHoe aaBneHue"
JlericTBUE )KUJIKOCTHU U ra3a
47 Ha MOTPYKEHHOE B HUX bubmorexa [TOK
4 https://m.edsoo.ru/ff0a3276
Teno. ApXxumenoBa cuiia
JlaGopaTtopHnasi pabota
«Omnpenenenue
48 BBITAJIKHUBAIOIIEN CUIIBI bubmmorexa [TOK
. " ’ https://m.edsoo.ru/ff0a33fc
NeNCTBYyIOIIEH Ha TeJo,
MOTPYKEHHOE B KHUIKOCTh)»
49 JlaGopaTtopHast paboTa 1mo bubnmuorexa [JOK

TeMe «lccaenoBanue

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

3aBUCHMOCTH Beca TeJla B
BOJZIe OT 00BEMa
HOTPYKEHHOM B JKUIAKOCTh
YaCTH TeJIa»

50

II;maBanue ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
OIpenieNIeHuE €€
rpy30H0abEMHOCTH"

52

Pewenue 3amau no remam:
«IInaBanue cynos.
BosayxomiaBanuey,
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30BY»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MomaocTs. EnuHUIED
MOIIIHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienoBanue
"Pacuét momtHoCTH,
pa3BUBAaEMOM IIPH NMOABEME
o jectHuie"

56

[TpocThie MEXaHU3MBI.



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Priuar. PaBHoBecue cuir Ha
pbryare

S7

Konrponbnas padora mo
TeMe «JlaBieHue TBEpAbIX
TeJl, )KUJKOCTEH U ra3oBy /
Bceepoccuiickas
poBepoyHas paboTa

58

PesepsHbliil ypok. Pabora ¢
TEKCTaMH 110 TEME
«/laBneHue TBEPABIX TEII,
KUAKOCTEH U Ta30By /
Bceepoccniickas
poBepoyHas pabora

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

59

Poruaru B TexHuke, ObITY U
npupoze. JlaboparopHas
pabota «VccnenoBanue
yCIIOBUI paBHOBECHUS
pbIaara

0.5

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

60

Pemienue 3aga4d no teme
«YcnoBus paBHOBCCHUSA
pbrr4ara»

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

61

Koadduuument noneznoro
JecTBUSL MeXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KIIJ]
HAKJIOHHOH MJIOCKOCTH»

0.5



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Pemenue 3a1au mo reme

62
"Pabota, momHnocTs, KIT/1"

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

MexaHnyeckas SHEeprusi.
63 | Kunernueckas u
NOTEHLIMAIbHAas SHEPIUs

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

64 3akoH COXpaHCHUA

MEXaHUYECKON IHEPTUn

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

VYPOK-3KCIIEPUMEHT 110
TeMe "DKCIepUMEHTAIbHOE
ONpeIeJICHUE N3MEHEHUS
65 | KUHETHYECKOU H
IOTEHIMAIBbHOW SHEPIUH
MIPU CKaThIBAHUU TeJja 1Mo
HAKJIOHHOM MJI0cCKOCTH"

KonTponbnas padota no
66 | Teme «PaboTa ¥ MOUTHOCTD.
OHeprus»

PesepsHblii ypok. Pabora ¢
67 TEKCTaMU II10 TEME
"MexaHnueckoe

nBIKeHne"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4eeb

PesepBHblit ypok. Paborta ¢
68 TexcTamu 1o teme "Pabora.

MougHocTh. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Ne KoimnuecTBo yacos
DJIEeKTPOHHbIE
Hara uudgposbie
m | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
/ padoThI padoThI
pecypchl
n
OCHOBHBIE TOJ0KEHUS
MOJIEKYJIIPHO- 1 bubnuoreka [IOK
KMHETUYECKOU TEOPUH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE MTOJITBEPKIACHUS
Macca u pa3mep aToMOB U 1
MOJIEKYII
Mopenu TBEpIOTO,
AKHJIKOTO 1 ra3000pa3Horo 1 bubmmorexa LIOK
. p https://m.edsoo.ru/ff0a540e
COCTOSTHUH BEILECTBA
OOBsicHEeHHE CBOUCTB
TBEPAOTO, )KUJIKOTO U
ra3o00pa3HOro COCTOSHUHN L
BELIECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
Kpucrannuueckue u 1 bubnuoreka [IOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u 1 bu6mmorexa [IOK

KalmUJUISIPHOCTD.

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

IToBepxHOCTHOE
HaATAXCHHUC

TennoBoe paciMpeHue u

bu6mmoreka [IOK

7
cKarue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
3 TEMIEPATYPHI CO
CKOPOCTBIO TEIJIOBOTO
JIBIDKCHHUSI YACTHIL
BHyTpeHHsS sHEprUs.
9 CHZ?(O)&I I/IBMCH:HI/IH bubmorexa LIOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH dHEepPTUH
bubmuorexa [JOK
1 B
0 HABL TeTLIOTIepenatii https://m.edsoo.ru/ff0a6412
VYpok-koHpepeH s
"[IpakTuueckoe
11 HCITOJTb30BAHHUE TETUIOBBIX bu6mmoreka [IOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LEJIX
sHeprocoepexeHus"
12 KonuuecTBO TEMIOTHI. bu6mmorexa [IOK
VY nenbHas TEMIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEMIOBOTO
13 Oamanca. TermaooOMeH 1 bubmorexa [JOK
' https://m.edsoo.ru/ff0a7088
TETIJIOBOE PABHOBECHE
14 JlaGopartopHas paboTa bubnuorexa [IOK

"UccnenoBadue IBICHUS

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Ter1000MeHa Ipu
CMEIIMBAHUU XOJIOIHOU U
ropsiyeit Boanl"

Pacuer xonmnuectBa
TEILIOTHI, HEOOXOIUMOTrO

15 JUIS HATPEBAHUS TEJa U
BBIJICIISIEMOTO MM TIPH
OXJIAKIECHUU
JlaGopaTtopHnast pabota
16 "Onpeneinenne yaeiIbHoH bubmorexa [TOK
P Y | https://m.edsoo.ru/ff0a6bb0
TEINIOEMKOCTH BEIIECTBA
DHeprus TOIINBA.
17 VY ennHAs TEINIOTA bubmorexa [TOK
a https://m.edsoo.ru/ff0a7b5a
CTOpaHHUs
IImaBnenue u
OTBEpJICBaHUE
18 KPUCTAIINYECKUX TEI bubmmorexa LHOK
P ) https://m.edsoo.ru/ff0a71d2
VY ennHAs TEINIOTA
ILIABIIEHUS
JlaGopaTtopHnast pabota
19 "Omnpenenenue yaeabHOoN bubmmorexa LOK
P Y Y https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIABICHUS JIb1a
20 [TapooOpa3zoBanue u bubnuorexa [IOK
KoHeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenpHas bu6mmoreka [JOK

TEII0Ta NapooOpa30BaHUs

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

¥ KOHJICHCAITUH.
3aBUCUMOCTb TEMIIEPATYPHI
KUIICHUS OT aTMOC(EPHOTO
JIaBJICHUS

22

BnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"Onpenenenue
OTHOCHUTEIIbHOM BIIaXKHOCTHU

BO3/1yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha
OnpeeieHUE BIaXKHOCTH
BO3/lyXa

24

[TpuHIMIIBI pabOTHI
TEIJIOBBIX JBUTaTENCH.
[TapoBas TypOuHa.
JIBuraTtens BHYTPEHHETO
CrOpaHus

25

KII[ TermoBoro
nsurarens. Tennosbie
JIBUTATENIH U 3aLNATA
OKpYXKarolle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAaHCHUSA U
MMpEeBpalICHUA SHCPTUU B
TCIJIOBBIX IIpoHeccax

27

IToaroroBka k
KOHTPOJILHOM paboTe 1o

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2



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

Teme "TermnoBbIe IBICHUS.

W3menenue arperaTHbIxX
COCTOSIHHU BenrecTna"

28

Konrponbnas padora mo

Teme "TermnoBbIe IBICHUS.

W3menenue arperaTHbIxX
COCTOSIHMM BelrecTna"

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

29

DnekTpuzanus tei. [IBa
poJia SIEKTPUIECKUX
3apsI0B

30

Ypok-uccnenoBanue
"DnekTpu3anus Ten
WHIYKIUEH U IIpU
COMPUKOCHOBEHUN"

31

Bzaumoneiictere
3apsKEHHBIX TeIl. 3aKOH
Kynona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
3JIEKTPUYECKOTO TOJIA.
[TpuHIMI cyneprno3unun
AIEKTPUYECKUX MOJIEN

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu snexkrpruyecknx
3apsiA0B. DJIEMEHTapHBIN
3apsia. CTpoeHue atoma

34

IIpoBoiHUMKY U

bu6mmoreka [IOK



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

JUBJICKTPUKU. 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3apsiI0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUUYECKHM TOK,
YCJIOBHS €T0
CYILIECTBOBAHUSI.
HcTounuku
AIEKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeficTBHS 2IIEKTPUYECKOTO
TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBanue
"JleiicTBUE
AIIEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKHU U
JUAJIEKTPUKH"

39

DIIeKTPUUECKHUI TOK B
MeTalIaX, KHUJIKOCTIX H
razax

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpUyecKas 1emnb U e€
COCTaBHBIC YaCTH

41

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
pEryJInpoBaHHUE CUIIbI

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



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

ToKA"

42

DJIEKTPUYECKOE
HanpsbkeHue. Bonstmerp.
JlaGopaTtopHnast pabora
"U3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

CormnpoTuBieHne
IIPOBOJIHUKA. Y I€TIbHOE
COINPOTUBIICHUE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COITPOTHBIICHUS
IPOBOJIHUKA OT €r0 JJIUHBI,
IUIOINAAM MTOTIEPEYHOT 0
ceueHus U mMaTepuana”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTh CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUISl y4acTKa Lenu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

46

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCHUMOCTH CHIIBI TOKA,
UAYIIETO Yepe3 pe3ucTop,
OT COTMPOTHUBIICHUS
pe3UCTOpa U HATIPSHKCHUS
Ha pe3uctope”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e



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

47

ITocnenoBarennHOE U
napajuieJIbHOE COSTUHEHUS
MIPOBOJTHUKOB

48

JlaGopaTtopHnast pabora
"IIpoBepka nmpasuiia
CJI0’KEHUsI HANIPSKEHUN
MIPU [OCJIEIOBATETHHOM
COETMHEHUH JIBYX
pe3uctopon”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopHnast pabota
"[IpoBepka npaBuiia s
CHUJIBI TOKA MPU
napasuieIbHOM
COEIMHEHUH PE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3IM4HOTO
COEIMHEHUS IPOBOJTHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MOIITHOCTE
ANEKTPUYECKOTO TOKA.
3akoH J[xoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGoparopHas paboTa
"Omnpenenenue paboThl U
MOIITHOCTH 3JIEKTPHUUYECKOTO
ToKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab3e0

53

SJICKTpI/ILICCKI/Ie OCIIH 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

oTpedoUTEnN
NEKTPUYECKOU SHEPIUU B
owiTy. KopoTtkoe
3aMbIKaHHE

54

ITocTossHHBIE MArHUTEI, HX
B3aUMO/JIENCTBUE

55

Ypok-uccnenoBanue
"N3ydyenue nouen
HOCTOSIHHBIX MAarHuToB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

56

MarsuTHoOe mnoie.
MaruuTtHoe noJie 3eMIId U
€ro 3HauYeHHUe IS KU3HU
Ha 3emie

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

S7

ITonroTroBka K
KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpUYECcKue
3apsbl. 3apsHKeHHbIE Tela
7 X B3aUMOJICHCTBHS.
ITocTossHHBIM
ANEKTPUYECKUI TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbhas pabota no
TeMe "DIeKTpuYecKue
3apsapl. 3apsHKEHHBIE Tela
Y MX B3aUMOJEHCTBUS.
ITocTossHHBIM
ANIEKTpUYECKHii TOK" /
Bcepoccuiickas

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

IIpoBEpOYHas pabora

59

PesepHbIii ypok. Pabota ¢
TEKCTaMU 110 TeME
"IlocTostHHBIHI
AIIEKTPUUYECKHUI TOK" /
Bceepoccuiickas
poBepoyHas paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT DpcTena.
MarsuTHoe ImoJie
AIEKTPUYECKOTO TOKA
MarsnuTtHoe 1noje KaTylKu
C TOKOM

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

61

IIpumeHeHne
AIIEKTPOMArHUTOB B
TexHuke. JJaboparopHas
pabota "U3ydenue
JecTBUSL MAarHUTHOTO
HOJIs1 Ha IPOBOJHUK C
TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

DIEeKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonp3oBanne
3JIEKTPOJIBUTAaTENEH B
TEXHUYECKUX yCTPOMCTBAX
Y Ha TPAHCTIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyHnpoBaHue u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢c



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

u3ydeHune padoThI
aneKTpoBuUraress"

Onbitel @apazes. 3akoH
63 | SIEeKTPOMAarHUTHOM
uHaykuuu. [Ipasumno Jlenna

DneKkTporeHeparop.
Crioco0bI mosrydeHust

64 ANEKTPUYECKOU SHEPIUHU.
DIIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX

HCTOYHHKAX SHCPIrUuu

IToaroToBka k
65 KOHTPOJIbHOM paboTe 1o
Teme "DIeKTpuIecKue u

MAarduTHBIE IBJIeHUS"

KonTponbnas padota no
66 | Teme "DnexTpuyeckue U
MarHUTHBIE sIBJIeHUS"

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

PesepsHblii ypok. Pabora ¢
67 TEKCTAMU I10 TEME
"TensioBble sBJIEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0accse

PesepBHblit ypok. Paborta ¢
68 TEKCTAMH 110 TEME

"MarauTtHbie IBIIeHUS"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

145



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

9 KVIACC

N KonuyecTBo yacos DJIEeKTPOHHbIE
°
Hara uudgponbie
n/ | Tema ypoka KoHTpoabHbIE IpakTuyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIe
I padoThI padoThI
pecypcsbl
1 MexaHuueckoe BUKEHHE. 1
MartepuanbHas TOUKa
Cucrema orcuera. bu6mmoreka [IOK
2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBHKEHUS 4
bu6mmoreka [IOK
PaBHOMEpHOE
3 . 1 https://m.edsoo.ru/ff0ad19
IPSMOJIMHEHHOE TBUKCHUE 3
HepaBHomepHOE
4 MPSIMOJIMHEVHOE JBUYKEHUE. 1
CpenHsisi 1 MTHOBEHHasI
CKOPOCTh
[TpstmonuHeitHOe bubnuoreka [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIKEHHE. Y CKOpEHHE 4
CKopocCThb MPSAMOIIMHENHOTO
6 PaBHOYCKOPEHHOTO L
nBkenus. ['papux
CKOPOCTH
7 JlaGopaTtopHnast pabota 1 1 bubnmuorexa [JOK



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

"OmnpeneneHue yCKOpeHus
TeNa MPU paBHOYCKOPCHHOM
JBM)KCHUU 110 HAKIIOHHOW

https://m.edsoo.ru/ff0adbl
8

MJI0CKOCTH"
CBoOogHOE majieHue Ted.
8
OmnpiTel [Nanmmest
PaBHOMEpHOE ABMXKEHUE IO
okpy>kHocTH. [lepron u bubnnoreka [JOK
9 4acToTa O0pamieHusl. https://m.edsoo.ru/ff0ael7
Jluneitnast v yrioBas 6
CKOPOCTH
10 LenTpocTpeMHUTENBHOE
YCKOpEHHUE
. bu6mmoreka [IOK
IT H .
11 CPBRIT SAKOH HIbIOTOHA https://m.edsoo.ru/ff0ae61
Bexrop cuibl 9
. bu6nmoreka [JOK
B H .
12 ropo iaKOH bloTORa https://m.edsoo.ru/ff0ae72
PaBHonelicTBytOIIas cuia .
Tpetnii 3akon HeroToHa bubmotexa [JOK
13 p ’ https://m.edsoo.ru/ff0ae98
Cynepno3unus Cui 5
Pemenue 3anayd Ha bu6mmorexa [IOK
14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hsrotona c
15 Cuina ynpyroctu. 3aKoH bubnmuorexa [JOK

I'yka

https://m.edsoo.ru/ff0aeca



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

N

16

Pemenue 3axay o reme

«Cuina ynpyroctu»
JlaGopaTtopHnast pabora bubnnoreka [HOK
17 «OnpezneneHue )KeCTKOCTU https://m.edsoo.ru/ffOaee2
IPYKUHBD) 8
bu6mmoreka [IOK
18 Cuiia TpeHust https://m.edsoo.ru/ff0af73
8
Pemmenue 3ana4 no teme bubmorera [JOK
19 A https://m.edsoo.ru/ffOafa2
«Cwuia TpeHus» 6
JlaGoparopHas paboTa
"OmpeneTenne bubnuoteka [JOK
20 bel https://m.edsoo.ru/ff0af8b
Koa(urmenTa TpeHus .
CKOJIbKEeHUs" B
Pemenwue 3agau o Teme bu6mmoreka [IOK
21 "3axkonbl HetoToHa. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna TpeHus" e
Cuna TsDKeCTH M 3aKOH
BCEMUPHOTO TATOTEHUS bubmorexa HOK
22 P ) https://m.edsoo.ru/ff0af04
YckopeHne cBOOOTHOTO 4
MaJieHus B
VYpok-koHpepeHuus
23 "JIBM>KEHHE TEJ BOKPYT

TpaBUTAOMOHHOT'O ICHTPA



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

(Conneunas cuctemMa).

[NanakTuku"
Pemenue 3agau no reme
24 "Cuiia TSXKeCTH U 3aKOH Bubmiorexa LIOK
| https://m.edsoo.ru/ff0af5f8
BCEMHUPHOT'O TATOTCHUS
IIepBas xocMuueckas bubnuorexa [JOK
25 ckopocTh. HeBecomocTs n https://m.edsoo.ru/ff0af33
HepErpy3Ku c
PaBHOBecue marepuanbHOI
TOUYKH. AGCOIIOTHO TBEPAOE
Tesio. PaBHoBecue TBEPAOTO bubmmorexa [JOK
26 . https://m.edsoo.ru/ffOafe3
TeJa C 3aKPerIEHHON OChIO 5
BpaieHus. MOMEHT CHIIBIL. h
LleHTp TSKECTH
PaBHOBeCuE MatepuaibHOIN
TOYKHU. AOCOIIFOTHO TBEPIOE
97 Teso. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO
BpanieHus. MOMEHT CHIIBI.
LenTp TsKECTH
Pemenwe 3agay mo TeMe bu6mmoreka [JOK
28 "MowmeHT cuinsbl. Llentp https://m.edsoo.ru/ff0b02b
TsoKeCTH" 4
[ToaroToBKa K KOHTPOJIBHOM bubnmoreka [JOK
29 paboTe 1mo Teme https://m.edsoo.ru/ff0b040

"MexaHn4yeCcKoe ABKEHHE.

8



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

B3aumonetictBue Ten"

KoHnTtposbHas padoTa mo
Teme "MexaHnueCcKoe

bu6mmoreka [IOK

30 . https://m.edsoo.ru/ffOb06e
nBIkeHue. Bzaumonencraue c
ten" -
Nmnynbsce tena. Umnynse
CUJIBL. 3aKOH COXpaHEHUs bubmorera [JOK

31 ' https://m.edsoo.ru/ffOb07f
UMITyJbca. YOPYyroe u a
HEYIPYroe B3auMO/ICHCTBHE -
Pemenue 3amad o teme bubmuorexa [JOK

32 "3aKOH COXpaHEHUs https://m.edsoo.ru/ff0b096
UMITyJIbCca" c
VYpok-koHpepeHuus

33 "PeakTHBHOE ABUKCHUE B
IpUPOJIE U TEXHUKE"
Mexanuueckas pabota u bubmotexa [JOK

34 https://m.edsoo.ru/ffOb0a8
MOIITHOCTH 4

bu6nmoreka [JOK

Pabota cuitbl TSKECTH, CHITBI

35 https://m.edsoo.ru/ff0b0db
VIIPYTOCTH U CHJTBI TPEHUS g
JlaGopartopHas paboTa
«Omnpenenenue padOThI CUITBI

36 TPEHHUsI IPU PaBHOMEPHOM

JIBUKEHUH TeJIa 110
TOPU3OHTAIBHOMN
MTOBEPXHOCTH»



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

CBs13b SHEPrUM U paboTHI.

37
IToTrenumanbHas SHEPrus
Kunerunueckast sneprus. bubnnoreka HOK

38 Teopema 0 KHHETHYECKOU https://m.edsoo.ru/ffOb0c3
SHEPruu 2

39 3aKOH COXpaHEHHs SHEPTUU
B MEXaHHUKE
JlaboparopHas paboTa bubnuorexa [JOK

40 «M3yueHue 3aKkoHa https://m.edsoo.ru/ffOb12f
COXPaHEHUS SHEPTUI €
KonebarenbHoe nqBMXKEHUE U bubmorexa LIOK

41 https://m.edsoo.ru/ff0b185
€ro XapaKTEePUCTUKH g
3aryxaromue KojiebaHusl. bubnnoreka [JOK

42 BeiHyX1eHHbBIE KOTe0aHMsL. https://m.edsoo.ru/ffOb20f
Pe3onanc 0

43 MaremaTuuecKkui u
NPYKUHHBIA MasiTHUKU
Ypok-uccienoBanue

bu6mmoreka [JOK

«3aBUCHUMOCTH TIEpUOa

44 . https://m.edsoo.ru/ff0b197
KoJie0aHuM OT )KECTKOCTH X
MPYKUHBI U MacChl TPYy3a» B

45 IIpeBpaiienue 3HEpruu npu
MEXaHHYECKUX KOJICOAHUSIX

46 JlaGopaTtopHnast pabota bubnmoreka [JOK

«Omnpenenenre 4aCTOTH U

https://m.edsoo.ru/ffOblae



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

47

nepuoja Konebanui c

NPYKUHHOTO MasiTHUKa»

JlaGopaTtopHnast pabora

«IIpoBepka HE3aBUCUMOCTHU bubnuoreka [IOK

nepuoja kojnebanuii rpysa,
IIOABCIHICHHOI'O K HUTH, OT
Macchl Tpy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHndeckue BOJIHEL.
CBolicTBa MEXaHHUYECKHUX
BOJIH. [IpogosibHBIE N
MOTIePEYHbIE BOJHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21f
e

49

VYpok-koHpepeHus
"MexaHH4ecKHe BOJHEI B
TBEPOM TeEJIE.
CelicMu4yecKkue BOJTHBI"

50

3Byk. Pactipoctpanenue u
OTpaXKCHHE 3BYKa

o1

Ypok-uccienoBanue
"Habito1eHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKYCTHUECKUI
pE30HAHC

53

VYpok-koHpepeHuus
"V1pTpa3ByK U HH(pa3BYyK B
IIPUPOJE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23c
a



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

IToaroroBka K KOHTPOJIBHON
paborte 1o Teme "3aKOHbI

bu6mmoreka [IOK

54 https://m.edsoo.ru/ffOb25f
coxpaHeHus. MexaHn4yeckue 0
KOJIeOaHMs ¥ BOJIHBI" B
Konrponbnas padora mo
55 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoyiebaHus u
BOJIHBI"
bu6mmoreka [IOK
DNEeKTPOMarHuTHOE MOJIe.
56 https://m.edsoo.ru/ff0b2ab
DNEeKTPOMarHUTHHIE BOJHBI o
CaoiicTBa
57
AJIEKTPOMATrHUTHBIX BOJTH
Ypok-konpepentus "[lkana
AJIEKTPOMATrHUTHBIX BOJIH. bubnnoreka [JOK
58 Hcnonp3oBanue https://m.edsoo.ru/ff0b2fe
AJIEKTPOMATrHUTHBIX BOJTH 6
JUIsl COTOBOM CBs3U"
Ypok-uccnenoBanue
"N3y4yeHue cBOICTB bubmuorexa [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MOMOIIbI0 MOOUITEHOTO c
tenedona"
Penrenue 3ama4d Ha
60 oTpeieNIeHUE YaCTOThHI |

JAJIMHBI JICKTpOoMar HUTHOM
BOJIHBI



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

DJeKTpOMarHuTHas pupoja bubnuorexa LIOK
61 cBeta. CKOpOCTb CBeTa. https://m.edsoo.ru/ff0b31d
BonnoBbIe cBOMCTBA cBETa 0
HcTouHHKHU CBeETa.
[IpsamosnuHeHOE bubmnorexa [IOK
62 https://m.edsoo.ru/ff0b365
pacnpocTpaHeHHUE CBETA. g
3armenust Connua u JIyHbl -
3aKOH OTpa)KEHUs CBETA.
3epkaina. Pemenue 3amau Ha bubmorexa LIOK
63 https://m.edsoo.ru/ff0b38c
MPUMEHCHUE 3aKOHA 4
OTpaKEHHUS CBETA
[Ipenomnenue cera. 3aKoH bubmorexa [TOK
64 https://m.edsoo.ru/ff0b3ae
MPENOMIICHUS CBETA X
[TonHoE BHYTpEeHHEE
OTpaXeHHE CBETA. bubnuoreka [IOK
65 Hcrnonbp30BaHKE MTOJTHOTO https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPAKEHUS B c
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"Uccnenopanue
66 3aBHCHMOCTH yTJIa
MPETOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJeHus Ha
rpaHuLe "BO31yX-CTeKI0""
67 Ypok-koHpepeHIus

"M crop30BaHiE TTOJTHOTO



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBA3L"

JInusel. OnTrnyeckas cuia

bubmuorexa [JOK

68 https://m.edsoo.ru/ff0b3f2
JIMH3BI
¢
. bubnuorexa [JOK
[TocTpoenue nzobpaxeHuii B
69 https://m.edsoo.ru/ff0b444
JMH3aX N
JlaGopaTopHnas pabota
"Onpeneneane HOKYCHOTO bubnmorexa [IOK
70 Y . https://m.edsoo.ru/ff0b420
PACCTOSIHUS U ONITUYCCKOM 6
CHUJIBI COOMPpArOIICH JTNH3BI" B
Ypok-koHpepeHIus bubnuoteka [JOK
71 "OnTu4eckue JTMH30BbIE https://m.edsoo.ru/ffOc0a7
npuOops!" €
bu6nmoreka [JOK
I'ma3 kak onrtuyeckas
72 https://m.edsoo.ru/ff0b468
CUCTEMA. 3peHue 4
VYpok-koHpepeHuus
73 "edexTol 3penus. Kak
COXpaHMTH 3peHue"
Paznoxxenue 6enoro cBeta B
cnektp. OnbiTel HptoTOHA bubmmorexa [TOK
74 ] ' https://m.edsoo.ru/ff0c0f4
CrnosxeHune CeKTPaTbHBIX c
1BeToB. Jlucnepcus ceera -
75 JlaboparopHas pabota bubnmoreka [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
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HHPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30OBAHUSA

7 KIIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM 00pa30B:
OCHOBHOI'0 00111er0 00pa30BaHUA

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3indaTrb ABJICHUA IO ONMCAHWUIO UX XAaPaKTCPHBIX CBOMCTB M Ha OCHOE

JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE H3YYECHHBIX (PU3MUECKUX SIBICHHH B OKpY>
dbuznyueckue SBICHUS B IMPUPOJIE, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO
CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) GUZNYECKUX SIBICHUN

1.4

OIMHUCBIBATb HM3Y4YCHHBLIC CBOMCTBA Tel U (1)I/I3I/I‘~I€CKI/IC SABJICHUS, HUCIIOJIb3Y
OMMMCaHUX IIPAaBHUJIBHO TPAKTOBATbH (1)1/13H‘~I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMbIX
(1070500005 (1)I/I3I/IquKI/IX BCJIMYHUH, HAXOJUTH q)OpMyJII)I, CBA3BIBAIOIIUEC JIaE

JpYTMMH BEJTUYMHAMHU, CTPOUTH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (pu3m:

1.5

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/I3I/IIICCKI/I6 SIBJICHUS W IIPOHCCChI, UCIIO
9TOM aBaTb CJIIOBCCHYIO Q)OpMyHHpOBKy 3aKOHa M 3aIIMChIBATh €0 MATCMA

1.6

OOBSICHATh (PU3MUECKUE SIBICHUS, NPOIECChl U CBOMCTBA TEl, B TOM Wl
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa: BBIABIATHE IPUYMHHO-CIIE
oOBsicHeHue u3 1 — 2 JOrMyecKux MmaroB ¢ ONOpoi Ha 1 — 2 U3yYEHHBIX C
(bU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a/1a4u B 1 — 2 neHCTBUS, UCTIONb3Ysl 3aKOHBI U POpMYy
BEJIMYMHBI: HA OCHOBE aHAJIN3a yCJIOBH 3a[a4M 3allAChIBATh KPATKOE yCJI
BEJIMYMHBI B (OPMYNBl M MPOBOJUTH Pacu€Thl, HAXOAMTH CIPABOYHBI

pelieHus 3a1a4, OLIEHUBATh PEAIMCTUYHOCTh MOJIYyYEHHON (PU3HUECKOIl Bel

1.8

paciio3HaBaThb l'IpO6J'ICMI>I, KOTOPBIC MOXHO PCHIUTH IPU TTOMOIIHA (1)1/1314
HCCJIICAOBaHUA BBIACIIAATE MPOBEPACMOC MPCAIIOJIOKCHHUC (FI/IHOTC3y), J o
HOJ'Iy‘-ICHHLIfI pe3yiibTaT, HAXOUTH OIIMOKH B X0J€ OIbITa, ACJIaTh BBIBOAD]

1.9

MPOBOJIUTh  OMBITHI TIO HAOMIOACHUIO (PU3MUECKHX SBICHUN WU
dbopMyIUpOBaTh MPOBEPAEMBIE TTPEAMOTIOKEHHSI, COOMPATh YCTAHOBKY U3 1

3aMUChIBaTh XOJ1 ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJHATE MPAMBIC U3MCPCHUA C HUCIOJB30BAHUCM AHAJIOTOBBIX U I_II/I(IJ
IIOKa3aHus l'IpI/I60p0B C y‘-IéTOM 3aJJaHHOM a0COJIFOTHOU TMOTPCIITHOCTHU M3M(




1.11

MPOBOAMTH HCCIEAOBAHUE 3aBUCHUMOCTU OJHON (M3MUYECKON BEIHUYUHBI
IPsIMBIX HM3MEpPEHUll, y4yacTBOBaTh B IUIAHMPOBAHHHM Y4E€OHOIO HCCIEA0
BBIMIOJHATh HU3MEPEHUs, CleAysd MpeAJIOKEHHOMY IUIaHy, (UKCUPOB
3aBHCUMOCTH (D)U3MUECKUX BEIUYMH B BHJIE IMPEAJIOKEHHBIX TaOIUIl U
pe3ysbTaTaM HCCIeI0BaHUS

1.12

IPOBOJUTh KOCBEHHBIE HM3MEpEHHs (U3UYECKUX BEJIWYHH, CIEIys Tpe
BBINOJIHEHUH HM3MEpPEHH cOOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY H

BCJIIMYHHBI

1.13

coOiroaaTh NnpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1ab0paTOpHBIM

1.14

YKa3bIBaTh IMPUHLMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB
JEMCTBUS N3YUEHHBIX MPHOOPOB M TEXHHUECKUX YCTPOHCTB C IIOMOUIBIO U

0 cBOMcTBaxX (pU3MUYECKUX SBICHUIN M HEOOXOAUMBIC (PU3NIECKHUE 3aKOHBI 1

1.15

MPUBOJIUTH IPUMEPHI (HAXOJUTh HHPOPMAIUIO O MPUMEpax) MPAKTHUECKO
3HaHUW B TOBCEIHEBHON XU3HU sl oOecredyeHus Oe30MacHOCTU MpH
TEXHHUYECKUMHU YCTPOICTBAMH, COXPAHEHHUS 370POBbs U COOTIOACHHS HOP?
OKpYXKaroIlei cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HH(bOpMaL[I/II/I B CCTH I/IHTepHeT
ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMCIOHIUXCIA 3HAHUU U HYTGM CpaBl
BBIACIIATH I/IH(I)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpC‘lHBOfI HJIM MOJKET (

1.17

UCIIOJIb30BaTh IMpPU BBIIOJIHEHUU YYEeOHBIX 3aJaHUil Hay4yHONOIYJSpH
COZIepXKaHUs, CIIPABOYHBIE MaTEPHUAIIbI, PECYpCHI CeTH MHTEpHET, BIajeTh
TEKCTa, Mpeodpa3oBaHusi MHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPY

1.18

CO31aBaTb COOCTBEHHBIC KpaTKUC IMMUCBMCHHBIC U YCTHBIC COO6IJ_IeHI/ISI ]
I/IH(i)OpMaLII/II/I (I)I/I3I/I‘-ICCKOFO COACpIKaHUA, B TOM YHUCIC HY6J'II/I‘IHO pit
pe3yjibTartax MPOCKTOB HIIN yLIe6HBIX I/ICCJ'Ie,ZLOBaHI/If/’I, pu 3TOM TI'paMO
MOHSITHUUHBIN arrapar Kypca (I)I/I3I/IKI/I, COIIPOBOKIAATH BBICTYIIJICHUC ITPC3CE

1.19

IIpU BBIIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpenens
COOTBETCTBUU C IOCTABJICHHBIMHM 3aJayaMH, CJIEIUTH 32 BBIIOJIHEHHEM
OLICHMBAaTh COOCTBEHHBIM BKJaJ B  JESATENBHOCTb TPYIIBI,  BBbI

B3aUMOJICVICTBUE, YUUTHIBASI MHEHHE OKPYKAIOIINX

8 KUIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOI 00pa3oBa
OCHOBHOI'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh MMOHATHA




1.2

pas3iMiaThb ABJICHHA 110 OIIMCAHUIO HX XaPaKTCPHBIX CBOMCTB U Ha OCHOB
JaHHOC (bl/ISI/ILIeCKOG SIBJICHUE

1.3

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (U3NYECKUX SBICHHA B OKPYX
¢usnveckue SBICHHUS B MPUPOJE, NMPH 3TOM INEPEBOIUTH MPAKTUUYECKYIO

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUN

14

ONKCHIBATh HU3YYCHHbIE CBOWCTBA Tel U (U3UYECKUE SIBICHUS, HCIIONb3Y:
ONMCAaHUU TPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEMbIX BEJlk
(bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYIIBI, CBS3bIBAIOLINE JAHHYIO (hu3y
BEJIMYUHAMU, CTPOUTH IPaPUKU U3y4EHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJ

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NUYCCKUE SIBICHUS U MPOIECCHI, HUCIIO)]
3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIMCHIBATH €T0 MATEMAT!

1.6

OOBACHATH (I)I/ISI/I‘IGCKI/IG MpoucCChbl U CBOMCTBa TCJI, B TOM 4YHUCIC U B K
OPUCHTHUPOBAHHOI'O XapaKTEpa: BbIABIIATL IIPUUUHHO-CICACTBCHHLIC CBA3HU,
JJOT'MYCCKUX MIaroB € IIOMOIIBIO 1-2 HU3YUCHHBIX CBOMCTBa (1)I/ISI/IIIGCKI/IX SIBJ
3aKOHOMCPHOCTH

1.7

pemars pacy€THbIe 3a7auu B 2 — 3 NEHCTBUS, UCIIONb3Ys 3aKOHBI U (HOpMy.
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3a/laddl 3alUCBIBaTh KPATKOE Y
JAHHBIX JUISL PEIIeHUs 3a/1a4u, BEIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIUME
pacuéThl U CPAaBHUBATH IMOTYYCHHOE 3HAYCHHE (DU3HMUECKON BEIMYUHBI C U3B

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh TPU TOMOIIH (u3
OIMCAaHUE HCCIEAOBAHUSA, BBIICIATh IPOBEPSIEMOE IPEAIONOKEHUE, OLEE
IIPOBEACHUS UCCIIEIOBAHMS, I€TaTh BBIBOIBI

1.9

MIPOBOJIUTH OTBITHI IO HAOMIOIEHUIO (PU3NYECKUX SBICHUNA MU (PU3NYECKM
IIpoBepsEMBbIE MPENION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO (
OTbITa M OPMYIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHUSA C HCIIOJB30BAHUEM aAHAJIOT'OBBIX HpI/I6O

BEJIMYMH, CPABHUBATh PE3YJIbTAaThl U3MEPEHUI ¢ YUETOM 3a/1aHHOM a0COITIOTI

1.11

MPOBOJIUTh MCCJIEIOBAHNUE 3aBUCHUMOCTH OJHOM (pU3HuUECcKOW BETMUYUHBI
NPSIMBIX U3MEPEHUI: MIIaHUPOBATH UCCIIEI0BaHUE, COOUpaTh YCTAHOBKY U -
MPEUIOKEHHOMY TUIaHy, (PUKCUPOBATH PE3yIbTAaThl MOTYYEHHOM 3aBUCHMOC
JIEJIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICOBAHMUS

1.12

IpOBOAUTE KOCBCHHBIC H3MCPCHUA (1)I/IBI/I‘I€CKI/IX BCIIMYMH: IIIIaHHP(

SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEYs IPEIJI0KEHHON HHCTPYKIIUH, U BbI

1.13

CO6J'IIO,I[8.TB IIpaBHJia TCXHUKU 0€30IMacHOCTH pu paGOTC C J'IaGOpaTOpHLIM (0]

1.14

XapaKTCPU30BaTh MPHUHIIUIIEI )ICfICTBI/IfI HU3YUCHHBIX HpI/I60p0B U TECXHUHNYECCK
OIMMCAaHUsA, HUCIOJb3ysd 3HaHUA O CBOMCTBAxX (1)I/I3I/I'-ICCKI/IX SIBJICHUHN 1

3aKOHOMEPHOCTH




1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOO
PUCYHKaM, COCTABJISTh CXEMBI SJIEKTPHUUECKUX IIEMel ¢ Mocie10BaTeIbHbIM
3JIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUUECKHUX II¢

1.16

MPUBOANTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEpax) MPaKTUIECKO]
3HaHUI B TOBCEIHEBHOW XHM3HM Juid oOecrieueHHst O€30MacHOCTH TpH
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUS 3/I0POBbS U COONIOIEHUS HOPM
OKpY>Karollen cpejie

1.17

OCYILIECTBISATh MOUCK MH(MOpMaLUU (PU3NUIECKOro coepx aHus B cetu MHT
3HAHUW U MYTEM CPAaBHEHUS JOMOJHUTENbHBIX HCTOUYHUKOB BBIJICNATH WH
IIPOTUBOPEUUBOI U MOXKET OBITh HEJOCTOBEPHOI

1.18

WCTOJB30BAaTh TPU BBHIMOJIHEHUN YYEOHBIX 3aJaHUl HAYYHO-TIOMYISPH
coJiepKaHus, CIPABOYHBIE MaTepUaisbl, pecypchl cetu VHTepHET; BlIaaeTh
TEKCTa, MpeoOpa3oBaHus HHPOPMAIUH U3 OJHON 3HAKOBON CHCTEMBI B JIPYT

1.19

cOo31aBaThb COOCTBEHHbIE ITHNCHMEHHBIE U KpaTKUC YCTHBIC COO6H.I€HI/IH
HCCKOJBbKHMX HMCTOYHHKOB (1)I/I3I/I‘IGCKOFO COACpIKaHus, B TOM 4YHUCIIC HY6J'II/I’
HpOGKTHOfI U1 HCCHGHOB&T@HLCKOﬁ ACATCIIbHOCTH, IIPU O3TOM TIPaAMOT
MOHSATUHHBINA arrapar Kypca (I)I/ISI/IKI/I, COITPOBOKAATH BBICTYIIJICHUC ITPE3CHT

1.20

IIpHU BBIIIOJIHCHUHA y‘IC6HBIX IIPOCKTOB U HCCIIeOBaHU M (1)I/I3I/I‘IGCKI/IX IIpOoneCt
B I'pylre B COOTBCTCTBHU C ITOCTABJICHHBIMU 3adadaMH, CICOUTH 34 BBII
KOPPCKTHUPOBATh €ro, a€CKBaTHO OLCHUBATDL COOCTBEHHBIN BKJIaJd B JOCATE.
KOMMYHHUKATHBHOC B3aHMOHeﬁCTBHe, MPOSABJISAA TOTOBHOCTH paspCllaTb KOHq

9 KUIIACC

Konx nposepsiemoro

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI 00pa30!

pe3yJbTara OCHOBHOT0 00111er0 00pa30BaHUs
11 WCIOJIb30BaTh U3YUYEHHBIC TOHATHS
1.2 pasiiniaTth ABJICHHUA MO0 ONMMCAHUIO X XAPAKTCPHBIX CBOMCTB U Ha OCHOI
' NaHHOE (PU3NYIECKOE SABJICHUE
pacro3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3NYECKUX SBICHUNU B OKpPY
1.3 (du3nueckre sBIEHUS B MPUPOE, MPU ITOM MEPEBOIUTH MPAKTHUECKYIC
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI
OIMMCBIBATh U3YYCHHBIC CBOMCTBA TelI U (1)PI31/I‘—ICCKI/IC ABJICHUSA, UCIIOJIB3)
1.4 OIMMMCAaHUMN TIIPABUJIBHO TPAKTOBATH CbI/ISI/I'-IeCKI/Iﬁ CMBICJI HCIIOJIb3YyEMI

(105050700051 CI)I/ISI/I"IeCKI/IX BCJIIMYHUH, HAXOJHUTDH (bOpMy.]'II)I, CBA3bIBAIOIIHEC J1al

JPYTUMHU BETMYMHAMU, CTPOUTH IpaUKU U3yYEHHBIX 3aBUCUMOCTEN (3




1.5

XapaKTCpU30BaTb CBOICTBa TCI, (1)1/131/1qu1<1/16 SABJICHUA U ITPOLECCHI, UCIIC
OTOM JaBaThb CJIOBECHYIO (bopMYJ'II/IPOBKy 3aKOHa 1 3aIllMChIBaTh €ro MaTem

1.6

OOBSICHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCIE U B K
OPHUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIIATH IPUYUHHO-CIICICTBEHHBIC CBS!
3 JOrMYECKHUX MIaroB C OMOUIBIO 2 — 3 U3YYEeHHBIX CBOMCTBA (hU3MUECKH
WJIY 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3ajauyu (omuparoniyecs Ha cucremy u3 2 — 3 ypa
(dbopMyIibl, cBA3bIBaOIIME (U3MYECKUE BEIMYUHBI: HA OCHOBE aHAJIM3:
KpaTKO€ yCJIOBHE, BBISBIISATH HEJOCTAIOIIUE WM U30BITOUHBIC JTAaHHBIC,
HE0OXOIMMBIE JUISl pEIICHUs, TPOBOAUTH PACUEThl U OIICHUBATH PEAIUCTH
(bu3nYeCcKOil BETUYNHBI

1.8

pacro3HaBaTh IMPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh TPH MOMOUIH (U
OIIMCAHMUE HCCIIECAOBAHMs, BBIACIATH IPOBEPSIEMOE IPEAIIONOKEHHE, OLE
IIPOBEJICHUS UCCIIEI0BaHMs, J€JIaTh BBIBOABI, HHTEPIIPETUPOBATH PE3YJIbTal

1.9

IIpOBOAUTL OIIBITBI IIO Ha6.]'IIOI[eHI/IIO (l)I/ISI/ILIeCKI/IX SIBJICHUM WU
CaMOCTOATCIIbHO CO6I/IpaTB YCTAHOBKY U3 HU30BITOYHOIO Ha6opa 06OPYI[O]
€T0 PC3YyJIbTATHhI, q)OpMy.]'II/IpOBaTB BBIBOJbI

1.10

MIPOBOJIUTH MPH HEOOXOJMMOCTH CEPUI0 TIPSIMBIX U3MEPEHHH, OTPEIeIIss
BeIMYUHBI ((DOKYCHOE paccTosiHue coOuparoleil JTUH3bI), 000CHOBBIBA
(u3MepuTeILHOTO IPHOOPA)

1.11

MMPOBOAWUTE UCCIICJOBAHUC 3aBHCHUMOCTEH (1)I/ISI/I‘~I€CKI/IX BCJIIMYHH C HUCIIOJIE
IIaHUPOBATh HCCICAOBAHUC, CaMOCTOATCIBHO C06I/IpaTI) YCTAaHOBK
HOJ'Iy‘-I@HHOfI 3aBUCHMOCTH (1)I/I3I/I‘~IGCKI/IX BCIIMYHMH B BHJIAC Ta6J'[I/IIII/I I

pe3yJibTaTaM HCCIeA0BAHUS

1.12

OpoOBOAUTL KOCBCHHBIC HU3MCEPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYNH: IIJIAHU]
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIOJHATL H3MCPCHUS, CIICAYA
BBIUUCIIATE 3HAYCHHUC BCIWYHWHBI W aAHAJIU3UPOBATH IMIOJYUYCHHBIC PC3
TIOTPCIIHOCTHU HSMCPCHHﬁ

1.13

coOroAaTh MpaBuiia TEXHUKHM 0€30IaCHOCTH IpHU paboTe ¢ J1abopaTOPHBI!

1.14

pa3jindaTb OCHOBHBIC MPU3HAKN H3YYCHHBIX (1)I/I3I/ILI€CKI/IX MoJese: Ma
TBépIIOC TCIIO0, TOYECYHBIM UCTOYHHUK CBCTA4, JIY4, TOHKAA JIMH3A, TUIAHCTAf
MOJCJIb aTOMHOTI'0 sAApa

1.15

XapaKTepu30BaTh MPHUHLMUIIBI AEHCTBUSI U3yYEHHBIX MPUOOPOB U TEXHUY
WX OIHUCAHMS, MCIOJIb3Yyd 3HAHMUS O CBOMCTBAX (U3MYECKUX SIBICHUMN

3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXCEMbI U CXCMATUYHBIC PUCYHKU H3YUCHHBIX TCXHHUYCCKI
HpI/IGOpOB U TCXHOJIOTHYCCKHUX IPOLECCCOB IMPU PCHICHUU yqe6Ho-npa




CXEMBI JIJIsl OCTPOEHUS U300pakKeHU B TUIOCKOM 3€pKaJie U COOUPAIOILIE]

1.17

NPUBOAMTH TPHUMEPHl (HAXOAWUTh HWH(POPMAIMIO O TpUMepax) i
(¢u3nYecKUX 3HAHUI B TOBCEIHEBHOW JKM3HU JUId oOecredeHus Oe3
npubopaMu ¥ TEXHHYECKUMH YCTPOHCTBAMHU, COXPAaHEHUS 3]I0p
9KOJIOTMYECKOro NOBEAEHUS B OKpYXKaIoLIel cpenie

1.18

OCYILECTBIATh MOUCK HHGOpManuu (PU3UUECKOrO COJEPKAHUS B CET
(dbopMynupys TOHCKOBBIA 3ampoCc, HAXOOUTh IMYyTH ONpeAeSeHUs
nH(OpPMAaLIUY HA OCHOBE UMEIOIIUXCS 3HAHUI U JTOTIOJHUTEIbHBIX UCTOUE

1.19

HCIIOJIb30BaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUN Hay4HO-TIOIMYJISAP!
CoJiepaKaHus, CIIPaBOYHbIE MaTEPUAJIbI, PECYPCHI CeTH MIHTEpHET; BiIaIeT!
TEKCTa, Mpeodpa3zoBaHus HHPOPMAITUHN U3 OJJHOW 3HAKOBON CHCTEMEI B JIp

1.20

cOo31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H_ICHI/I${ Ha OCHOB!
HMCTOYHHKOB (bHSI/I‘ICCKOl"O COACPIKAHUA, HY6JII/I‘IHO npeaAcCTaBJIsATb
HCCHeﬂOBaTeHLCKOﬁ ACATCIIbBHOCTH, IIpH 3TOM TI'PaMOTHO HCIIOJIb30B
afrapar Hn3ydJacMoro pasaeciia (1)I/I3I/IKI/I U COIIPOBOXKAATH BBICTYILIC]
0COOEHHOCTEH AyIUTOPUN CBEPCTHUKOB

1.21

IIpyu  BbIIIOJHCHUHA y‘{e6HbIX IIPOCKTOB H HCCIIEOBaHUM (1)I/ISI/I‘I€CI<
0053aHHOCTH B Irpyniie B COOTBETCTBHUU C IIOCTABJICHHBIMU 3ada4aMH, CJ
ILCIZCTBHP‘I H KOPPCKTHPOBATL €TI0, aACKBATHO OLCHUBATDH COOCTBEHHBIH |
BBICTPpANBATh KOMMYHUKATHUBHOC B38.PIMOI[€I>1CTBPI€, IMPOABJIAA TOTOBHOCTE




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
pasjiena 3JIeMEeHTAa
®U3UKA U EE POJIb B [IO3HAHUM OKPYXXAIOIIETO MHUPA
11 ®uszuka — Hayka o mnpupoze. fABieHust npuponbl. duznyuecku
' TEIJIOBBIE, 3JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
12 ®dusnyeckue BenUUMHBL. l3MmepeHue (QU3NYECKUX BEJIUYMH
' ITorpemHocTs n3MepeHuii. MexayHapoIHasi CUCTEMA €IHHMI]
EctecTBeHHOHay4YHBI METOJl TMO3HAHUS: HAOIIOJEHHE, IOCTa
1.3 BBIJIBUKEHUE THUIOTE3, HKCIIEPUMEHT [0 IMPOBEPKE THIOTE3, (
1 ABJICHUS
14 Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIEH
[TpakTuueckue paboThI:
N3mepenne paccTOsTHUM.
15 N3mepenne o0bEMa KUIKOCTH B TBEPOTO Tea.
' Omnpenenenne pa3sMepoOB MaJbIX TEJ.
W3mepenne Temmneparypbl Ipd IOMOIIM KUAKOCTHOTO
TEMIIepaTyphl
I[TEPBOHAYAJIbHBIE CBEJAEHM A O CTPOEHUM BEIHECTBA
21 CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HUX pa3Mephl.
' JIUCKPETHOE CTPOEHHE BENIECTBA
29 JIBuxenue yactun BeniecTBa. CBsI3b CKOPOCTH JIBHKCHHS
' bpoyHoBckoe npmxenue, iuddysus
2.3 B3aumopeiicTBie yacTHIl BEIECTBA: IPUTSYKEHUE U OTTAIKUBAHM(
2 ArperaTHpleé  COCTOSIHHS  BEILIECTBA: CTPOECHHME  Ta30B,
24 (KpUCTaNIMYecKuX) Tel. B3anmMOCBA3b MEXIy CBONCTBAMH BEIIS
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTudeckue paboTHI:
26 OreHka quaMeTpa aToMa METOJIOM PSJIOB (C MCIIOJIB30BAaHUEM (

OnbITH IO HAOIOIEHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.
OnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO TIPUTS




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanudeckoe IBUKeHUE. PaBHOMEPHOE U HEPAaBHOMEPHOE JIBHX
32 Ckopoctb. CpenHsisi CKOpOCTh IIPH HEPAaBHOMEPHOM JBHKEHU
' JIBYDKEHUS
33 SIBnenue nuepuuu. 3aKoH uHepuuu. B3aumosenicTBue Ten Kak np
' JBIDKEHUS Tel. Macca Kak Mepa HHEPTHOCTH Tella
3.4 [TnotHocTh BemiecTBa. CBsA3b IUIOTHOCTH € KOJMYECTBOM M(
' BEILECTBA
3.5 Cua Kak XxapakTepUCTHKa B3aUMOAEHCTBHS Tel
3.6 Cuna ynpyroctu ¥ 3akoH ['yka. I3mMepeHue Cuibl ¢ TOMONIBIO /v
3.7 SBnenue TArotreHus U cuwia TspkecTH. Cuiia TSDKECTH Ha [If
' HeBecoMocThb
3.8 Cuna tpenusi. TpeHue CKOJIbKEHUs U TpeHHUe Mokos. Tpenue B np
3.9 CroxeHne Cujl, HalpaBJICHHBIX 110 OJJHOM npsiMoil. PaBHozelCT
[IpakTuyeckune paboOTHI:
OmnpezneneHre CKOPOCTH PaBHOMEPHOTO JABIDKEHHS  (IIAPUK
ANEKTPUYECKOTO aBTOMOOWIIA U Tak gaiee). OmnpeneneHue cpe
3.10 Opycka WM LIapuKa IO HAaKJIOHHOW miockoctu. Omnpenenenue
OnbITE, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh DPACTSDKEHUS (IIe
NPUIIOKEHHOU CHITBI. OTIBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD C
BECa TeJIa U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEH
311 ®duznyeckue ABIEHUS B MPUPOJIE: TPUMEPHI IBIKEHUS C Pa3JIdyH]
' HEKUBOH MPUpOJIe, ACHCTBUE CHITbI TPEHUS! B IPUPOJE M TEXHUKE
3.12 TexHuyeckue ycTponcTBa: AMHAMOMETP, OIIITUITHUKI

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 JaBnenue TBEporo tena. CrnocoObl yMEHbLICHUS U YBEIUUEHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTbD JIaBJICHUS Ta3a 0T 00bEMa, TEMITepa’
43 [lepenaua paBneHuss TBEPABIMU TEJIaMM, >KUIKOCTIMH U
' [THeBMaTHUECKHE MALTUHBI
44 3aBUCHUMOCTh  JaBJIGHUS JKUJAKOCTH OT TiyOuHbl. ['uag
' Coob6maromuecs cocyasl. [ mapaBInueckne MeXaHu3Mbl
Atmocdepa 3emnn u armocepHoe npapnenue. IlpuumHBI C
4.5 obonouku 3emiu. OnbIT Toppuuery. 3aBUCUMOCTh aTMOC(EpPHO
YPOBHEM MOPSI
4.6 W3mepenne armocdepHoro aasieHus. [lpubopsl 1uist usmMepeHus &
4.7 JleficTBHE KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BBIT




cuia. 3akoH Apxumezaa

4.8

ITnaBanue ten. Bo3nyxomiaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJie OT 00BbEMa Mmorpy
tena. OnpeneneHue BBITAJIKUBAIOMICH CHIIbI, JIEUCTBYIOIIEH
KUJIKOCTh. [IpoBepka HE3aBHCMMOCTH BBITAJIKUBAIOIIEH CHUJIBI,
KUJKOCTH, OT Macchl Teia. ONbIThI, AEMOHCTPUPYIOUIME 3aBI
CHJIBI, ICUCTBYIOIIECH Ha TEJIO B JKUJKOCTH, OT 00BEMA MOTPYKEH
1 OT IUIOTHOCTH KHUIKOCTH. KOHCTpyumpoBaHUE apeoMeTpa Wiu
OIpeIeNICHUE €€ TPY30IOIbEMHOCTH

4.10

®dwusndecKkue SBICHUS B TMPUPOJIE: BIUSHUE aTMOC(HEpPHOro IaBJ
IJIaBaHUE PhIO

411

TexHuueckue  yYCTpoOHCTBa:  cooOuarommecs  COCYAbl, Y
THJIPaBIMYECKUN TIpecc, MAaHOMETp, OapoOMETp, BBICOTOMED, MOPIIT

PABOTA, MOITHOCTD, SOHEPI'MA

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOILIHOCTb
5.3 [TpocTbie MEXaHU3MBI: pbIYar, 0JIOK, HAKIIOHHAS TIOCKOCTh. [IpaB
5.4 [TpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky
55 «3oi10TOC TpaBMIIO» MexaHUKU. KoaphuimeHT mone3Horo aenct
' MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5 5.7 Kunernueckas sHeprus
5.8 ITostHas MexaHnyecKkast YJHeprusl. 3aKOH U3MEHEHMS] U COXPAHECHHUs
[TpakTiueckue paboThI:
59 Omnpenenenve pabOThl CHUJIBI  TPEHUS TMPU  PABHOMEPH(
' TOPU30HTAJIBHOM MOBEPXHOCTH. VccnenoBanne yclloBUA PaBHOBECHS
HAKJIOHHOM II0CKOCTHU. V3yueHune 3akoHa COXpaHEeHUsI MEXaHUYECKOY
5.10 dusnyecKue sIBICHNS B IPUPOJIE: PblYaru B TEJIC YEI0OBEKA
511 TexHu4eckne yCTpOMCTBA: pblYar, NOJIBW)XHBIA UM HEMOJBH
' IJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS




pasiena 3JIeMEeHTAa
TEIUJIOBBIE SABJIEHU A
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CT
6.1 pasmepsl MOJIEKY. OnbITHI, HOJTBEPIKIAI0IINE
MOJIEKYJISIPHOKMHETHYECKOI TeOpUH
6.2 Mogenu TBEPIOTrO, KUAKOIO U ra3o000pa3HOro COCTOSHUI Bell
' amopdHbIe Tena
6.3 OObsicHEeHHE CBOMCTB Ta30B, JKHIKOCTEH U TBEPIBIX TeEJ
' MOJIEKYJISIPHOKHHETUYECKON TEOPUH
6.4 CMmaurBaHue U KallWJUISIPHBIE SBICHUS
6.5 TeruioBOE pacIMpeHne U CKaThe
6.6 Temneparypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOI'O 1B
6.7 Buytpennss sHeprus. CnocoObl HM3MEHEHHUs BHYTPEHHEH 3
' coBeplIeHHe paboThl
6.8 Bunpl Teronepeaayn: TeIONPOBOJHOCTh, KOHBEKIIHS, H3Ty4et
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMI0OEMKOCTb BELIECTBA
6.10 TemooOMeH U TEMJIOBOE paBHOBECHE. Y paBHEHHUE TEILIIOBOTO 0a
0 6.11 [InaBneHue u OTBEpIEBAHNE KPUCTALNIMYECKUX BELIECTB. Y JIEIIb]
6.12 [TapoobpazoBanne U  kKoHpaeHcauus. Mcmapenue. Kurmer
' napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT aTM(
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIIOTa CrOPaHUs
6.15 [Tpuniunsl  pabotel TerumoBelx asurateneit KIIJ[ Terutosc
' JIBUTATEIIN U 3alUTa OKPY>KaIoIIel cpeabl
6.16 3aKOH COXpaHEHMsI U NIPEBPALICHHS SHEPTUN B TEIUIOBBIX IPOIIE
[TpakTyeckue paboTHI:
OnbITH IO OOHAPYXKEHUIO NEHCTBUS CHIT MOJIEKYJISIPHOTO TIPU
OMnbITH IO BRIPAIIUBAHHUIO KPUCTAIUIOB IIOBAPEHHON COJIH MITK
OnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHSI Ta30B, HKH/I]
6.17 Onpenenenue 1aBiaeHus Bo3ayXa B OalsIOHE IINTPHILIA.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJIEHUS BO!
HarpeBaHUs WIN OXJIAXKJICHHS.
[TpoBepka ruMOTE3bl JIMHEHHONH 3aBUCHUMOCTH  JUIMHBI
TEPMOMETPUUYECKON TPYyOKE OT TEeMIIEPATYypHI.




Habmionienne u3MeHeHUs: BHYTPEHHEH SHEpruM Teja B pe:

pa6OTBI BHCIIHUX CHUII.

HCCJ’ICI{OB&HI/IG SIBJICHHUS TEIIJI00OMEHa IIpHu CMCIINBAHUHN XOJIO

OnpeneneHI/Ie KOJINMYCCTBA TCIJIOTHI, IIOJIYUECHHOI'O BOHOI;'I I1p]

MCTAINIMYCCKUM HUINHIPOM.

Omnpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.
HccnenoBanue nporiecca nCrapeHusl.
Omnpenenenre OTHOCUTEIILHON BIAKHOCTH BO3/1yXa.

OnpeneneHI/Ie y,[[GJ'IBHOﬁ TCIIOTHI IJIaBJICHUS JIbJA.

®du3nueckue SIBICHUSI B npupoac: MOBECPXHOCTHOC HATAKCHHC

6.18 pUpojie, KpUcTauibl B mpupoje, uzinydeHue CoiiHIa, 3amer
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa.
TexHuYeckue  YCTPOWCTBA:  KAMWUIAPBL, TMPUMEPBI  HCT
6.19 JKUJIKOCTHBI TEPMOMETp, JaTYUK TEMIIEPaTypbl, TEPMOC, ClI

TUTPOMETPBI, IICUXPOMETP, NapoBasi TypOHHA, IBUTATEIh BHYTpE

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Ten. J[Ba poaa 3eKTpUUYECKUX 3apsI0B

29 BiaumopeiictBue 3apsbkeHHbIX Tesl. 3akoH KysoHa (3aBHCHMC
' 3apsKEHHBIX Tl OT BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXTY TEJI:

73 OnexkTpudeckoe mosie. Hampspk€HHOCTh DIEKTPUYECKOTO TTIOJTS
' AIIEKTPUYECKUX T0JIel (Ha KaueCTBEHHOM YPOBHE)

24 Hocutenu »snekTpuyeckux 3apsiaoB. DJIEMEHTapHBIA 3IIEKTP!
' aroma. [TpoBOTHUKY U TUAIEKTPUKU

7.5 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa

76 DNEeKTpUYECKUi TOK. YCIOBUS CYLIECTBOBAHHS DICKTPUY
' MOCTOSIHHOTO TOKa

27 JleiicTBUS IEKTPUYECKOTO TOKa (TETIOBOE, XUMUYECKOE, MarHI
' B )KHJIKOCTSIX M Ta3ax

7.8 Onexrpuueckas 1enb. Cuiia Toka. DJIEeKTPHUUECKOe HaNpsHKeHUe

7.9 ConpoTuBiieHUE TPOBOJHUKA. Y AETBHOE COMPOTUBIIEHUE BEIEC

7.10 3akoH OMa aJ1s yyacTKa e

7.11 [TocnenoBarensHOE M MapaICIbHOE COSTMHEHUE TIPOBOTHUKOB

7.12 PaboTa 1 MOIIHOCTB 3MEeKTpHUecKoro Toka. 3akoH /[xoymst — Jle

7.13 DNeKTpUUeCcKre IeNu W TOTPEOUTETH DIICKTPUUECKOW DHE




3aMbIKaHUE

7.14

IlocTostHHBIE MAarHUTELL. B3anMoIeicTBUE MOCTOSHHBIX MAarHUTO!

7.15

MarauTtHOe 110J1e. MarauTHoe noje 3eMJId U ero 3HaUCHHUE JJIA S

7.16

OmnbiT Opcrena. MarauTHoe noJie 3JaeKTpuueckoro Toka. [Ipum

TCXHHUKC

7.17

I[CﬁCTBPIC MAarauMTHOTO IIOJIAA HAa IPOBOJHUK C TOKOM. BJ'ICKTpOI[E

Hcnons3oBanne BHCKTpOHBI/IFaTeHCﬁ B TCXHHYCCKHX YCTpOfICTBa

7.18

OnbiTel Papazes. SABiaeHUE IEKTPOMArHUTHOM MHAYKIMU. [Ipar

7.19

DOnekrporeHepatop. CrnocoObl MOTYyYEHUS DJIEKTPHUUCCKON JHC

BO300HOBJISIEMBIX UCTOYHHKAX OHECPIUun

7.20

[TpakTrueckue paboOThI:

OnpIThI 10 HAOTIOCHUIO STIEKTPU3AINH TEJ UHIIYKIIUEH U MIPH C
HccnenoBanue 1eMCTBUS AIEKTPUUECKOTO TOJIS HA TPOBOIHUKHU
COopka u mpoBepKa padoThl SJIEKTPUUECKOH e MOCTOSHHOTO
W3mepenne v peryaupoBaHue CUIIbI TOKA.

N3mepenue v peryaupoBaHue HapsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKa, MAYLIETO YE€pe3 pe:
pe3ucTopa 1 HalpsHKEHUs Ha Pe3UCTOpeE.

OnbITHL, TEMOHCTPUPYIOLIKE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COIT
€ro JUIMHBI, IJIOIIAJH MONEPEYHOr0 CEYEHUS U MaTepurala.
[IpoBepka mpaBwiia CIOKEHUS HANPSKEHUN NpPU TOCIEI0BAT
pesuctopoB. IlpoBepka mnpaBuna s CHJIBI TOKa HOPU I
pesuctopoB. OmpeneneHue padOTHl SIEKTPUUECKOTO TOKa,
OrnpeneneHre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIJIETISIEMON H:
3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaIpsIk
KITJI narpeBarens. MccienoBaHne MarHUTHOTO B3aMMOJICHCTE
N3yueHne MarHUTHOIO MOJISl MOCTOSSHHBIX MarHUTOB MPHU UX O
HccnenoBanue NEUCTBHUS DJIEKTPUYECKOrNO TOKA HA Mard
JIEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI B3aUMOJECUCTBHUS KaTyl
CUJIBl TOKAa M HallpaBJ€HUs TOKa B KaTymke. M3ydenue neiic
MPOBOAHKK C TOKOM. KOHCTpynpoBaHue U u3yueHue paboThl 3¢
KIIJI osnexkrponBuratenbHON — ycTaHOBKM.  ONBITBI 1O
AJEKTPOMATHUTHOM HWHIYKLMHU: HCCIEN0BaHUE W3MEHEHUN

HHAYKOUOHHOI'O TOKa

7.21

duzndeckue IBICHUS B npupoac: SJICKTPUUCCKHUE SBJIICHUSA B




KHBBIX OPraHU3MOB, MarHUTHOC I10JIC 3eMJ'II/I, z[peﬁ(b IIOJIIOCOB,

KHM3HH Ha 36MJ’I€, IOJIAPHOE CUAHUC

TexHUUecKrue yYCTPOWCTBA: BJIEKTPOCKOIN, aMmIepMETp, BOJIL

7 29 ANEKTPUUYECKON  DHEpPruu, AJIEKTPOOCBETUTENBHBIE TP
' AIIEKTPONPUOOPH  (IPUMEPBI),  AJIEKTPHUECKUE  TPEHOXp:
AJIEKTPOJIBUTATEh TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO *
9 KIIACC
Kon Kon
[IpoBepsieMbie AIE€MEHTBI COACPKAHHS
paszznena AIIEMEHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanunueckoe aBrxkeHne. MatepuanbHas Touka. CucTemMa 0Tcuc
8.2 OTHOCHTEITHPHOCTh MEXAaHUYECKOTO JIBHIKEHUS
8.3 PaBHOMEpHOE MPSAMOIIMHEHHOE TBUKEHHE
8.4 HepaBHoMepHoe npsMmonnHeiiHoe npukeHue. CpeqHsis U MIH
' HEPaBHOMEPHOM JIBUKECHHU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE TBUKCHHE
8.6 Cso0Ooauoe nagenne. OnbITe! [ anumes
8.7 PaBHOMepHOE aBMkeHME IO OKpyx)HOCTH. Ilepron m vactor
' yriioBas CKopocTH. LIeHTpocTpeMuTeNbHOE YCKOPEHUE
8.8 I1epBeriit 3akon HeroToHa
8 8.9 Bropoii 3akon HeroToHa
8.10 Tperunii 3akon HeroToHa
8.11 [TpuHIMIT CynepnoO3UIIUU CUTT
8.12 Cuua ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHUS: CHJIa TPEHUS CKOJIBKEHUS, CHIIAa TPEHUS TTOKOSI, ]
8.14 Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHUE CB
8.15 Jemwxenne mmaHer BOkpyr CosHma. IlepBas kocMuueckasr
' neperpysKu
8.16 PaBHOBecue MaTepuanbHOM TOUuku. AOCOIIOTHO TBEPAOE TEJIO
8.17 PaBHOBecue TBEPHOro Tena € 3aKPEIIEHHOW OChIO BpalleH
' TSKECTH
8.18 Nmnynsc Tena. U3menenue ummyibca. IMmynbsce cuitsl




8.19

3aKkoH COXpAaHCHHA UMITYJIbCa

8.20

PeakTuBHOE NBMKEHUE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

PaboTa cui TsKeCTH, ynpyrocTH, TpeHusi. CBsi3b SQHEPTUU U pado

8.23

HOTCHI_II/IaJIBHaH OHEPIruA T€jia, IOAHATOroO Ha/l IIOBEPXHOCTHIO 3e

8.24

[ToreHunanbHas SHEPTUs CXKATON MPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KWHETUYECKOW SHEPIUU

8.26

3aKoH COXpPaHCHUA MEXaHUYEeCKOH OHCPIUH

8.27

[TpakTuyeckue pabOTHI:

OmnpeneneHne cpeiHel CKOPOCTH CKOJBXCHHS OPYCKa MITH JIBHIK!
wiockoctd. Onpenenenue yCKOpeHus Tella Py PaBHOYCKOPEHHO
TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH TYTH OT BPEMEHH IIPU PABHOY
Ha4aJIbHOW CKOPOCTH.

[TpoBepka rUIoOTE3bI: €CIIN MPHU PABHOYCKOPEHHOM JIBH)KEHUU Oe!
OTHOCATCSL Kak psI HEYETHBIX YHCENI, TO COOTBETCTBYIOI]
OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TPEHHS CKOJBKEHUSI OT CHJ
Onpenenenne ko3 UIMEHTa TpeHUs CKoibkeHus. Ompexpere
Onpenenenue paboThl CUIIbI TPEHUS [P PABHOMEPHOM JIBUKEHI
noBepxHocTu. Omnpexnenenne pabOTBHl  CHIBI  YIPYTOCTH

HUCITIOJTB30BaHHUEM HCIIOABHIKHOI'O M ITOJABHUXKXHOI'O 0JIOKOB

8.28

®du3znueckue SBICHUSI B npupoac: MNpUINMBBI U OTJIIMBBI, IBU:
CUCTCMBbI, PCAKTUBHOC IBUKCHUC JKUBBIX OPraHU3MOB

8.29

TexHu4eckne yCTpOWCTBA: CHUAOMETP, NATYUKHA ITOJOKEHUS,

paKeThI

MEXAHWYECKUE KOJIEBAHMA 11 BOJIHBI

Koneb6arenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJI

9.1
aMIUIUTY1a

9.2 MareMaTnyeckuii U IpPYKUHHBIM MasATHUKU. lIpeBpainenue sH

) TIBUKEHUHU

9.3 3aryxaromue konebanus. BeinyxneHHble konebanus. Pezonanc
Mexannueckue BoaHbl. CBOMCTBa MEXaHMYECKUX BOJH. [Ipomom

9.4 JlnHa BOJHBI U CKOpPOCTH €€ pacnpoCTpaHeHus. MeXaHWYECKI
CEHCMUYECKUE BOJIHBI

9.5 3ByK. 'poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3ByKa




9.6

Wudpas3Byk u yiabTpa3Byk

9.7

[TpakTuyeckue pabOTHI:

OmnpeneneHne 9acTOThI U TIEprUo/Ia KoiaeOaHu MaTeMaTHIeCKOTo
Onpeznenenye 4acTOTHI U MEPHOa KOIeOaHUH PYKUHHOTO MasT
HccnenoBanue 3aBUCUMOCTH IEpUOJa KOJIEOaHUM MOJIBEIIEHHO
HUTH. VccnenoBanue 3aBUCUMOCTH MEPHUO/A KOJIeOaHHUH TPYyKH
rpy3a. IlpoBepka He3aBHCHMOCTH Tepuoja KojeOaHHil Tpy3a,
MacChl Ipy3a U KECTKOCTH NPYKUHBL. MI3MepeHue yCKOpeHus CBO

9.8

dusnyeckue SABJICHUA B npupoAc: BOCIPHUATHEC 3BYKOB KW
celicMUJecKue BOJIHBI, HYHAMH, 2XO

9.9

TexHUYeCcKre yCTPOMCTBA: 3XO0JIO0T, HCIIOJIb30BAHUE YJIbTPA3BYKa

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE ToJie. DIEKTPOMarHUTHHIE BOJIHBI. CBOMCTBA
10.2 [[Ikasa 371eKTPOMAarHUTHBIX BOJIH
10.3 DJexTpoMarHuTHas npupoja ceta. Ckopocth cBeta. BonHoBbie
10 10.4 [IpakTuyeckune paboOTHI:
' M3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOHIII
105 duznyeckue SBICHUS B MPUPOJIE: OMOIOTHYECKOE IeHCTBUE BH/L
' U PEHTT€HOBCKOTO U3ITy4YeHUMN
10.6 TexHUYECKHE YCTPOUCTBA: UCTIOIB30BAHUE dJICKTPOMATHATHBIX B
CBETOBBIE ABJIEHUA
111 JlyaeBast monens cBera. MICTOUHMKM CBETa
11.2 ITpsimonuHEtHOE paclIpocTpaHEHHE CBETA
11.3 Ortpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpaKeHUs CBETa
11.4 [Tpenomnenue cBera. 3akoH nmpejaomiieHus ceera. [lonHoe BHyTpe
11.5 JInnza. Xop nyyen B JIMH3E
11.6 Onrtuueckas cuctema ¢oToanmapara, MUKpPOCKOIIA U TeJIeCKoma
11 11.7 ['na3 xak ontuyeckas cucremMa. biau3opykocTs 1 1aabHO30pKOCTb
118 Paznoxenune Oemoro cBera B criekTp. OmnbiTel HetoToHa. Croxe
' Jlucniepcus cBeTa
[TpakTHyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHHUsI CBETOBOTO JTy4a
11.9 N3yueHne xapakTepuCTHK U300pakeHuUs MpeMeTa B IIIOCKOM

HccnegoBaHne 3aBHCHUMOCTH yriia npejaoMIICHHUSA CBETOBOI'O

T'paHUILEC «BO3AYX — CTCKIIO».

[Tonyuenue n300pakeHUli ¢ TOMOIIIBIO COOMPAIOIIEH TUH3HI.




Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COC
OnbITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITHI 110 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOTIOACHMU!
11.10 @usnueckue sBieHuss B mpupone: 3armenHuss Comxna u Jlym
' sBIieHUs B aTMoc(epe (1BeT Heba, pedpakims, paayra, MUPax)
11.11 TexHUYEeCKHEe yCTPOMCTBA: OUYKH, IEPUCKOI, (OTOAIIapaT, ONTHY
KBAHTOBBGIE SABJIEHUA
12.1 OneiTel Pe3epdopna u mianeTapHast MoJieib aToMa. Mozelb aTon
12.2 Hcnyckanue u noryonieHre ceeta aroMmoM. KBautsl. JInHeyarsl
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMma-u3ydeHHs
12.4 Ctpoenue aToMHOTO siipa. HykiioHHas Moens aTOMHOTO siipa. v
12.5 PagnoaxTuBHbIe npeBpamienus. [leproa nomypacnaga aTOMHBIX s
12.6 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3aPSI0BOIO M MaCCOBOTX
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12 12.8 Peakuuu cuntesa u nenenus siaep. Mcrounnku sHepruu ColiHIa
12.9 Snepnas sHepreTuka. JleicTBHE paiMOAKTUBHBIX U3JIy4CHUH Ha
[TpakTuueckue paboThI:
Habmro1eHue CrTomHbIX U IMHEHYaThIX CIIEKTPOB U3JIyUEHHUSI.
12.10 HccnenoBanue TPEKOB: HM3MEpPEHHUE HHEPTUM YAaCTHIBI  II0
dotorpadusam).
M3mepenue painoakTuBHOro hoHa
dusnueckue SBICHHUS B MPUPOE: ECTECTBEHHBIN PaJIMOAKTHBHE!
12.11 PaIMOaKTUBHOE W3JIYyYEHHE MPUPOIHBIX MHUHEPAJIOB, EUCTBHUE |
Ha OPTaHHU3M YeJIOBEeKa
12.12 TexHUUYeCKne yCTpONCTBA: CIIEKTPOCKON, MHIMBUAYAIbHBIN 103U




MPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3BOBAHUS

Konx nposepsiemoro
TpeOOBaHUS

HpOBepﬂeMble Tpeﬁ()BaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0a30BoOro Y1
06pa30BaTeJ’IbH0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ Ha 0C

[Tonumanue ponu (GU3NKK B HayYHOW KapTHHE MHpPA; C(HOPMHUPOBAHHO
3aKOHOMEPHOW CBSI3M M IIO3HABAEMOCTH SIBICHUM IPUPOIBI, O POJIK
crucreMoobpasyromeil poin (QU3NKKM B pPa3BUTHH E€CTECTBEHHBIX HayK
3BOJIIOLIMM (PU3UYECKUX 3HAHUN U UX POJIM B IIEIOCTHON €CTECTBEHHOHA
POCCHICKHX U 3apyOeKHBIX yIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICH:

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHMs O BUJAX MaTepuu (BELIECTBO U IOJIE), O JABMIKEHUHU KaK CIIOCO0
ATOMHO-MOJICKYJISIDHOW TEOPUU CTPOCHHS BEIIECTBA, O (PUIUUCCKOM

(MEXaHMYECKUX, TEIJIOBbIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YM
ONMCAHUIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTP]
SIBJICHUE; YMEHHE Paclo3HaBaTh MPOSBIICHUE U3YUYEHHBIX (PU3NUECKUX

BBIJIEJISISL UX CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

Bnagenne ocHOBaMU MOHSATUMHOTO ararapara 1 CMMBOJIMYCCKOI'O A3bIKc
IJI1 pCIICHUA y‘le6HBIX 3ala4; YMCHHC XapaKTCpHU30BaATb CBOMCTBa
IIPOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIe 1 OMIITNPHUICCKUC 3aKOHBI

VYMenne onuchIBaTh HN3YUYCHHBIC CBOICTBA TEI H (1)I/ISI/ILI€CKI/I€ SIBJIK

BCJINYHHBI

Brnagenne ocHOBaMU METOJIOB HAy4YHOTO MO3HAHUS C YYETOM COOIIOIEH
HaOmoieHrne GU3NYECKUX SIBICHUM:

YMEHHE CaMOCTOSITENILHO COOMPaTh AKCIIEPUMEHTATBHYIO YCTAHOBKY U3
M0 UHCTPYKIIMH, OTIMCHIBATh XOJ OMBITA U 3aIHCHIBATH €T0 Pe3yNbTaThI, ¢
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUIN (PU3NYECKUX BETUUHH: YN
CaMOCTOSITENTLHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY MO HWHCT
BEJTMYMHBI U aHAIM3UPOBATh MOTyYEHHBIE PE3YNbTAThI C YUETOM 3aJlaH}
HU3MEPECHU;

MPOBEJICHUE  HECIOXKHBIX  JIKCIEPUMEHTANbHBIX  HCCIEIOBaHUNL;
OKCIIEPUMEHTAIbHYI0 YCTAaHOBKY M TPOBOAWTH UCCIEOBAHHE TIO
MOJIy4E€HHBIE 3aBUCUMOCTH (PU3NYECKHUX BEJIMYUH B BHJIE TAOMUI[ U Tpady
JIeNIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICOBAHHUS

[Tonnmanue xapakTepHBIX CBOMCTB (PU3MYECKUX Mojeieil (MaTepuaibH

TEJI0, MOJIENHN CTPOEHHUS Ta30B, KUJIKOCTEH W TBEPIBIX T, TJIaHETapE




MOJI€TIb ATOMHOTO sI/Ipa) U YMEHUE IPUMEHSTh UX 7151 OOBSICHEHUS (U3

YMmenue oOBSCHATH (PU3MUYECKHE MPOLECCHl M CBOWCTBA TeN, B TOM Yl
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH, BBIABIIATH IIPH
CTPOUTH OOBSACHEHHE C OMOPOM Ha M3yYCHHBIE CBOMCTBA (PM3UYECKUX
3aKOHOMEPHOCTH M MOJEIHU

YMeHne pemiaTh pacuéTHple 3amaun (Ha Oa3ze 2 — 3 ypaBHEHHI), HUC
CBsI3bIBatOLME (PU3MYECKHE BEIMYUHBI, B YACTHOCTHU, 3alHCHIBATh KpATI
HEJOCTAIOUINE JIaHHbIe, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE
CIpaBOYHbIC JAHHBIC, MPOBOJIUTH PACYETHl U OIICHUBATH PEATHUCTUYI
(bu3nyuecKoil BEJIMYUHBI, YMEHHUE OMPENENIATh Pa3MEpPHOCTh (U3UYECKO]
pElICHUH 3a1a4u

YMeHHe XapaKTepu3oBaThb IPUHIUIBI JEUCTBUS TEXHUYECKUX YCTPO
npuOOPOB, W MPOMBIIIICHHBIX TEXHOJIOTUYECKUX TPOILECCOB MO MX OF

CBOMCTBaxX (PM3MUYECKUX SIBJICHUW U HEOOXOAUMBIE PU3NICCKUE 3aKOHOME

10

YMeHHe HCIIONL30BaTh 3HAHUS O (1)H3H‘{CCKI/IX SBJICHHUAX B IIOBCCIHCE
0e30macHOCTH IIpH O6paIJ_[CHI/II/I ¢ OBITOBBIMU an6opaMH 1 TCXHUYCCKU]
300pOBbA H CO6J'IIOI[€HI/IH HOPpM O3KOJIOTHYCCKOI'0 IIOBCACHHA B OKp
HeO6XOI[I/IMOCTI/I IIPUMCHCHUA JOCTHXKCHU N (1)H31/IKI/I n TCXHO.
IIpUPOAOITIOJIb30BAHHA

11

OneiT moucKa, mpeoOpa3zoBaHUs U NpPEACTaBieHUA UHPOPMAIUU

HCIOJIb30BaHNEM HH(OPMaIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN; YME
MOJIy4eHHOW MH(OpMAIMM Ha OCHOBE MMEIOIIMXCS 3HAHUU M JIOTOTHH
WCIONIb30BaTh TMPHU BBHIMOTHEHUH YYEOHBIX 3a/laHuil HAyYHO-TIOMYJSpE
coZlepKaHusl, CIPABOYHBbIE MaTepualbl, pecypchl ceth HHTepHeT; BI
npeoOpa3oBaHus UH(DOPMALIUU U3 OHON 3HAKOBOI CHCTEMBI B JIPYTYIO; Y
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(OPMAIH U3 HECKOIIBK




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'D 110 PU3BUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
1.1 Mexanunueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTETBLHOCTh JIE
12 PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHHne. Cpeansis ckopocTb. Popmysia /171 BEIYUCIICHE
PaBHOMepHOE TNpsAMOIMHENHOE ABMXKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT BpEM
MPSIMOJIMHEWHOTO JIBH>KEHUS:
13 x(1)=x,+vt
['paduku 3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIMH CKOPOCTU, MPOEKLUU MepeMelI
PaBHOMEPHOM MPSMOJIUHEHHOM JBUKCHUH
3aBUCHUMOCTH KOOPAMHATHI T€Jla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOT'O MPSIMOIMHEHHO]
£
Sx(f} =1'.|;|: * f_ax * e
ra
@opMynbl I TPOEKIUU TEPEMEIIEHUs, TPOEKIIUU CKOPOCTH M MPOEKIUU YCKOf
MPSIMOJIMHEITHOM JIBH>KCHHH:
- t”
1.4 Sx (r)_vﬂ.\' ‘T+a, '7"
Ur('r) =Up, T4, T,
a. (f) =canst,
vy, — Uy, =2a,s,
['padmku 3aBUCUMOCTH OT BpEMEHH IJs TPOEKIUU YCKOPEHHS, MPOEKIIUH CKOPOC
KOOPJAUHATHI IPU PABHOYCKOPEHHOM MPSAMOJIUHENHOM JABUKEHUN
CBobGomnoe maaenue. OopMyIibl, OMUCHIBAIOIINE CBOOOJHOE MaJeHUE Tella M0 BEPTHKA
1.5 BBEPX OTHOCHUTENIbHO MOBEPXHOCTU 3eMiH). ['papuku 3aBUCMMOCTH OT BPEMEHHU JJIS Iif
CKOPOCTH M KOOPAMHATHI TIPU CBOOOTHOM TaICHUH TeJa TI0 BEPTUKATH
CkopocTh paBHOMEPHOTO JIBH>KEHHS Tella 1o OKpyx)HOCTH. HanpaBienue ckopocTH.
®dopmyna A7 BEIYUCICHUS CKOPOCTH Yepe3 Pauyc OKPYKHOCTH U TIEpUO]T 0OpalieHus:
_InR

LlenTpocTpeMuTenbHOe yckopeHue. HampapiieHune LEHTPOCTPEMHUTENBLHOTO YCKOPEHUS
YCKOpPEHUSI:




=R
®dopmyia, CBSI3bIBarOIIAsl IEPUOJ M YACTOTY OOpaICHUS:
V= 1
T

Macca. IInotHocTs BemecTBa. @opmyiia A BBIYUCICHUS IIJIOTHOCTH:

p- =
1.7 v
1.8 Cuna — BekTopHas pusnueckas BenuurHa. ClokeHue Cui
19 SIBnenne unepiuu. [lepsoiii 3akoH HetoToHA
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHarnpaBleHHOCTh BEKTOPa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIICH Ha TEJO
B3aumoneiictBue tein. Tperuii 3akod HeroToHa:
}:_.."\ = _}:_.'
21 1—=2
111
TpeHnune nokos u TpeHue CKoJIbkeHuss. PopMmyiia Ui BEIYUCICHUS MOAYJISI CUIIbI TPEHHUS Cl
FIP =u-N
1.12
Hedopmarus Tena. Ynpyrue u Heynpyrue aegopmaiuu. 3akoH ynpyroi nedopmarmu (3a
F=k-Al
1.13
BcemupHoe Tarorenne. 3aKOH BCEMUPHOTO TATOTEHUS:
My - M,
f—'_ _ G - '—_‘—
1.14 R-

Cuna TSHKeCTH. YCKOPCHHG CBO6OI[H01"0 naacHus.
d)opMlea AJIs1 BBIYMCIICHUA CHUJIBI TAXCCTH BOJIM3H TTOBCPXHOCTHU 3emmu: F = mg.




HBI/I)KGHI/IC IIJIAHET BOKPYT COJ'IHI_[a. HepBaﬂ KOCMHUYCCKasl CKOPOCTD. HeBecomocts u Iepe

1.15

WNmnynbe Tena — BeKTopHast prusnueckasi BeIMUMHA.

p=mo

I/IMHYJ'IBC cucteMsl Ten. I3MeHeHune HUMITYJIbCA. I/IMHYJ'IBC CHJIBI

1.16

3aKOH COXpaHEHMsI UMITYJIbCa JJIs 3aMKHYTOM CUCTEMBI TEN:
D=0+, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanundeckas padora. @opMyina JjIs1 BEIYUCICHUS paOOThI CHUIIBI:
A=Fscoscx
Mexanunueckas MOITHOCTD:

A
I

N=

1.18

Kunernueckas u MNOTCHIHMAJIbHAs SHCPIrus. CDOpMYJIa JUIA BBIYUCIICHUA KUHETHICCKOMN OHC]

.

miL
Be=m

Teopema o kuHeTudeckoi sHeprun. GopMyna A BEIYUCICHHS MOTEHIIMATIBHON SHEPTUH *

HaJ 3eMIIEH:

E,= mgh

1.19

MexaHnueckas SJHeprusi:

E=EJ,—{.+EP

3aK0H COXpaHEHHS MeXaHUYeCKol dHeprun. Dopmyna i 3aKOHA COXPAHCHUST MEXaHHUE
cun Tpenus: E = const.

IIpeBpaiieHre MEXaHMYECKOW SHEPT MU MPY HAJTUYUU CUIIBI TPEHHUS.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE TPABIIIO» MEXAHHUKHU.
Peruar. Moment cuisl: M - Fl.
VYcioBue paBHOBECHS phluara:

M{ —ME +...=0

[ToaBuxHBIN 1 HeTTOABKHBIN O0510KU. KITJ] mpocThix MexaHW3MOB,




n= Anonesnas
Aaa'q::aqmaﬂ

JlaBnenue TBEPAOTO TENA.
®dopmyra i1 BEIYMCIICHHS TaBJICHHs TBEPIOTO Tea:

p= F
5
121 JlaBnenue raza. ATMocdepHoe JaBieHue.
' I'mapocraTnyeckoe JaBlieHUE BHYTPH KHUIAKOCTH.
dopmyiia A7 BBIYUCICHUS AABJICHUS BHYTPH KUIAKOCTH:
P=Pgh+DPn,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. dopmyna Uil ONpeAeNCHHs BBITAIKUBAIOLICH CHIIbI, JEHCTBYOLN
AKHUJIKOCTb WJIM Ias:
1.23 F —nol
Arm. T PE
VYcnosue niaBanus tena. [1naBanue cy1oB U Bo3ayxoIlaBaHUE
Mexanunueckue kojeOaHus. AMIUIMTYJa, NEpUOA U vacToTa Kosebanuil. dopmyna, cBs
KOJIeOaHU:
1.24
v = 1
T
1.25 MaremaTnueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpaliieHne sHeprun npu Koiae0aTeIbHOM
1.26 3aryxatomue Konebanusi. BoiHy)1eHHbIe KoJieOanus. Pe3oHaHc
Mexanunueckue BosIHbI. [Ipo1onbHbIE U TTONIEpeUHbIe BOIHBI. JJIMHA BOJIHBI U CKOPOCTh pa
1.27 h=v-T
1.28 3ByK. [’ pomMKkoCTb 1 BbICOTa 3ByKa. OTpakeHUeE 3ByKOBOM BOJIHBI Ha IpaHuIe ABYX cpel. 1
IIpakxmuueckue pabomoi
W3mepenune cpeaHeill IUIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBL, KECTKOCTH MPYH
CKOJIbJKEHUS; pabOThl CHJIbI TPEHHUsI, CUJIbl YIIPYTOCTH; CPEIHENH CKOPOCTH JBUKEHHS Op)Y
1.29 yckopeHusi Opycka MpH JBUKEHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl M MEepHoja

MasiTHUKA; YacTOThl U MepHojia KoneOaHUuN NMpYyKMHHOTO MasTHHKA; MOMEHTA CHJIbI, JIel
CWJIBI YIIPYTOCTH MPHU NMOABEME I'py3a C MOMOILBIO HEMOABUKHOTO OJI0Ka; pabOTHI CUIIBI Y.
[MOMOIIIBIO TTOBMKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHUJIBI OT 00bEMa MOTPYKEHHOW YaCTH Te




HE3aBHCHMOCTH BBITAJIKHUBAIOLIEH CHIIBI OT MAcChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJI
pOJIa TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENEHH Aedopmarim
OT yIVIa HAaKJIOHA HaIpaBiAIOIIEH; mepuona (4acTOThl) KOJEOAHWNW HUTSIHOTO MAasTHH
Kojie0aHui MPYKUHHOTO MasTHHKA OT MacChl Tpy3a M >KECTKOCTH IMPY>KUHBI, UCCIIEIOR
Kosie0aHUI HUTSHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHsI pplyara

Dusuueckue AG1EHUS 8 npupode.‘ NpUMEPLI ABMIKCHUA C PA3JIMYHBIMU CKOPOCTSIMHU B

I[CﬁCTBHG CHJIBI TPCHUA B MPUPOAC U TCXHUKC, ITPUIIUBLI U OTJIMBBI, IBUKCHUC IIJIAHCT Co

1.30 JBUKCHHUE JKUBBIX OPraHU3MOB, pPblYard B Telle YEJIOBEKa, BIHMSHHE aTMOc(epHOro I
IUTABaHKE PBIO, BOCIIPHUATHE 3BYKOB KUBOTHBIMH, 3€MIICTPSICCHHE, CEHCMUYECKIE BOTHBI, I
Texnuueckue ycmpoticmea: CHUUIOMETpP, NATYUKU TOJOKEHUS, PACCTOSIHUS M YCKOPEHH

131 paKeThl, pbIYar, MOABWXHBIA M HEMOABIKHBIM OJOKHM, HAKJIOHHAs IUJIOCKOCTh, Iif

' cooOInaronuecss CocyAbl, YCTPOMCTBO BOAOIPOBOJA, THUIAPABIMYECKHUN Mpecc, MaHO
MOPUIHEBOW HACOC, APEOMETP, IXOJIOT, UCIOJIB30BaHUE YIAbTPa3BYyKa B ObITY U TEXHUKE
2 TEIIJIOBBIE ABJIEHU A
21 OCHOBHBIE TOJIOXKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOpUH CTPOCHUS BellecTBa. M
' ra3oo0pa3Horo coctosiHui BemecTsa. Kpucraminueckue u amopdHbIe Tena

2.2 JIBuxkenue yactuil BeuiecTBa. CBsi3b CKOPOCTH JABHMKEHUS YaCTHUIL C TeMIiepaTypoi. bpoyH

2.3 CMauuBaHue U KalWUISIPHbIE SIBICHUS

2.4 TennoBoe pacHIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

2.6 Buytpennsis sHeprusi. Pabota u Teronepenadya kak criocoObl H3MEHEHUSI BHYTPEHHEH JHE

2.7 Bup! Teronepenaun: TeIIONPOBOHOCTh, KOHBEKITHS, U3TyICHUE
HarpeBanue u oxnaxaenue tena. KonuuecTBo TEIIOTHL. Y AeTbHas TeITOEMKOCTD:

28 O=cm(t,—1t,)
3aKOH COXpaHEHHs PHEPTUH B TEILUIOBBIX MPOIECCcax. Y paBHEHUE TEIUIOBOTO OaaHca:

29 Q1_Q2 +..=0
Ucnapenne m kKoHaeHcauus. M3MeHeHHWe BHYTpEHHEW SHEpPruyM B MpOLECCe HCHapEH

2.10 JKHJIKOCTH. Y IeNIbHas TerioTa mapoobpaszosanus: L = Q/m

2.11 BnaxxnocTs Bo3yxa

212 [TnaBiienne u kpucTayu3anus. Mi3aMeHeHne BHyTPEHHEH SHEPTHH MTPH TUIABJICHUH W KPHC]

IJIaBJICHUS




2=2
m

BHyTpeHHsIst SHeprus cropaHusi TOIUIMBA. Y IeNbHasl TEIIOTa CropaHus Tormmsa: ¢ = Q/m

2.13
2.14 [Tpuntumne! padoTs! TermoBbix Asuratenei. KI1JI TeroBoro asuraTess
Ipaxmuyeckue pabomul
W3mepenue yaenbHOl TemToEMKOCTH METATMIECKOTO IMIHH]IPA; KOJINYECTBA TEIIOTHI, T
215 TeMIepaTypbl (PUKCHPOBAHHOW MAacChl, B KOTOPYIO OIYIICH HArpeThlid MUIUHAP; KOJ
' HArpeThIM IMJIMHIPOM, IOCIIE OMYyCKaHHS €ro B BOJYy KOMHATHOH TEMIIepaTypbl; OTHOC
yIETBHOU TEIIOTHI TUIABIICHUS Jibja. VccneoBaHue N3MEHEHUST TEMIIEPATyPhl BOJIBI TIPU
TEII000MEHa TP CMEIIMBAHUY XOJIOTHOM U TOPSYeH BOBI; IPOIECca HCITAPSHUS
216 Dusuueckue s671eHUsL 8 Npupode. TTIOBEPXHOCTHOE HATSHKCHUE W KAITUJUIPHBIC SIBJICHUS B TI
' uznydenue ComHIa, 3aMep3aHnue BOA0EMOB, MOPCKHE OpH3bL; 00pa3oBaHUE POCHI, TYMaHa,
Texnuueckue ycmpoiicmea: KaNWUIAPBI, MPUMEPHl UCIOJIL30BAaHUS KPUCTAILIOB, KH]
2.17 TEMIEPATyphl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB, THUTPOMETPBI, TICHXPOMETp, |
BHYTPEHHETO CTOPaHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHM A
3.1 DnekTpusanus Ten. [[Ba Buia 31eKTpUIECKUX 3apsi0B
3.2 BzaunmopeiictBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI YJICKTPHUECKOTO 3apsiia
3.4 OnekTpuueckoe mone. Hanpsok€HHOCTH snekTpuueckoro moins. [IpuHImun cymeprosuil
' KauyeCTBEHHOM YpPOBHE)
35 Hocurenu nsnektpudeckux 3apsanoB. J[eHCTBUE AIEKTPUYECKOTO TOJNS Ha DIIEKTpUYE
' JUDJIEKTPUKH
[TocTosiHHBIN AnekTpuyeckuil Tok. JleiicTBus anekTpuyeckoro Toka. Cuma Toka. Hanpsoker
36 I=q/t,U=A/
DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE dJIEKTPUUECKOE COTPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma aist ygactka snekrpuyeckoi rernm: | = U/R
3.9 [TocnenoBarenbHOE COETUHEHUE IPOBOTHUKOB:




I,=I,: U=U,+U,: R=R +R,

Hapaﬂneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJIICHUA:
2 .

U =UyI=1I+I;R=

CMelaHHbIe COCAUHCHUS ITPOBOAHUKOB

Pa6oTa u MmomHOCTH 25ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jxxoynsa — Jlenna:
,
3.11 O=I"-R-t
3.12 OmneiT DpcTena. MarHuTHOE T0JIe IPSIMOTO TTPOBOIHHUKA ¢ TOKOM. JIMHMHM MarHUTHON MH]TY
3.13 MarauTHoe 110J1€e ITOCTOSHHOro MarHuTa. B3auMoneicTBre MOCTOSIHHLIX MArHUTOB
3.14 JleficTBHEe MarHUTHOTIO IOJIsI HA IPOBOJAHUK C TOKOM
3.15 Omnbitel @apazes. SABnenue snekTpoMarnuTHoN uHAYKIUU. [IpaBuno Jlenna
Ipaxmuueckue pabomul
H3mepeHne 3JIeKTPHUSCKOTO COMPOTUBIICHUS PE3WCTOPA; MOIIHOCTH SJICKTPHUECKOTO
TOKa.
316 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B TMPOBOJHUKE (PE3UCTOPHI, J
' KOHI[aX TPOBOJHHMKA; 3aBUCUMOCTH COINPOTHUBIICHUS OT JJIMHBI MPOBOIHHKA, IUIOMIAIN
YIETBHOTO COTIPOTHBIICHHUS.
[TpoBepka mpaBuia ISl SJICKTPHUECKOTO HAMPSHKEHUS MPU ITOCIICIOBATSIILHOM COCIMHEH
CHWJTBI 3JIEKTPUYECKOTO TOKA MPH MapalIeTbHOM COSTUHEHUH IMPOBOTHUKOB (PE3UCTOPHI H
317 Qu3zuueckue s6ieHUs 8 npupode. dEKTPUICCKHUE SBICHHUS B aTMOc(epe, IICKTPUUIECTBO 3
' noJie 3eMJIH, Ipeiid MOTFOCOB, POITh MATHUTHOTO TTOJIS JUTSI )KU3HU Ha 3eMIIe, TTOJIIPHOE CH:
Texnuyeckue ycmpouicmea: 5DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETT
3.18 AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIE SIEKTPONPHOOPHI (IIPUMEPHI), IIC
AIIEKTPOMArHUT, SJEKTPOABUTATENH IIOCTOSTHHOTO TOKA, TeHEPATOP MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHBIE BOJHBL. [1Ikara 3J1eKTpOMarHUTHBIX BOJTH
3.20 JlyueBas monenb cBeta. [IpsMonrHeHOe pacpoCTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 ITpenomsienue cBeTa. 3aKOH NPEIOMIIEHUS CBETA
3.23 Hucniepcust cBera
3.24 Jlunza. Xox myueit B muH3e. DOKYCHOE pacCTOsTHUE JTHH3BL. OnTHYeckas cuia TuH3b: D =
3.25 ['na3 xak ontudeckas cucremMa. OnTudecKue mpuoOopsI




Ilpaxmuueckue pabomul
H3mepenune onTUyecKoil cuiibl coOuparomieid JUH3bI; (OKYCHOTO pacCTOsSHUS colu
paBEHCTBa pa3MepOB IpeIMeTa U U300paKeHUs, KOrJa IpeIMeT pPaciioyioKeH B ABOMHOM (OK

3.26 | cTekuna.
HccnenoBanre CBOHMCTBA M300paXKEHHsI, MOJYYEHHOTO C IOMOIIBIO COOHMpAromied J
pacCTOSIHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCHMOCTH yTJa MPEIIOMIICHHSI CBETOBOTO JIy4a OT YIJI
— CTEKJIO»
397 Qusuueckue asnenus 6 npupooe: 3atmenust Connua u JIyHbl, 1[BeTa Tel, ONTUYECKHUE SIBJ
' pedpakuus, pagyra, MEPaK)
3.28 Texnuueckue ycmpoticmea.: O4KH, IEPUCKOIL, (POTOAIIAPAT, ONTHYECKHE CBETOBOIBI
4 KBAHTOBBGIE SIBJIEHU A
4.1 PannoaktuBHOCTh. Anb(a-, 6eta-, ramma-uznydenus. Peakuuu anbda-u Oeta-pacnana
4.2 OnbiThl Pesepdopaa mo paccesnuto anbha-dactuil. [LianerapHas Moiennb aToma
4.3 CocraB aToMHOTO sigpa. M30TOIBI
4.4 [lepuon nmonypacnaia aTOMHBIX sIep
4.5 SnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEN
46 Qusuueckue s61eHUs 6 NPUpode. SCTECTBCHHBIN PaIHMOaKTUBHBIA (OH, KOCMHUECKHUE JIY
' NPUPOIHBIX MUHEPAJIOB, JCHCTBUE PAJUOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YeIOBEKa
4.7 Texnuueckue ycmpoiicmea. CIEKTPOCKOII, MHIMBUAYAJIBHBIN T03UMETp, Kamepa BuibcoHa
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