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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKEe Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE IOJIOKEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEeNbHOW MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mnporpaMMmbl 10O (U3MKEe HampaBieHO Ha (HOpPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3YyYECHUS
bu3uKy Ha AEATEeIBPHOCTHOW OCHOBE. B mporpamMme mo (u3HWKe yYUTBHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Tporpamma 1o (u3HKe ycTaHAaBIUBAET paclpeaesieHue yueOHOro Marepraa
1o rojam o0ydeHusd (1o Kjaccam), MpeAIaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTb
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COAEPKAHUSA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOLINXCS.

[TporpaMma mo ¢Qu3uke pa3paboTaHa € UENBbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISIETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, IMOCKOJbKY (HU3NYECKUE 3aKOHBI JIEXAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, HW3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMHEH © (U3UYSCKOU
reorpaduel, BHOCHUT BKJIQJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pa3lbl MNPUMEHEHHS HAyYHOrO METoja
MO3HAaHMsI, TO €CTh CII0CO0A MOIY4YEeHUs JOCTOBEPHBIX 3HAHUHM O MHpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType O0OIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
WHTEpeca K HayKe y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIaJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HUCIIOJIb30BAaThb  HAy4HBIC
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOJIOB.

[lenrn wusyueHus GU3WMKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydyeOHoro mnpenmera «®Duszuka» B
oOpaszoBaTenbHbIX oOpranuzamnusx Poccuiickoit ®dexepanuu, peanu3yronmx
OCHOBHBIE  0011€00pa3oBaTeNibHbIe MPOTPaMMbl, yTBEPKAEHHON pelICHHEM



Komnernn Munucrepersa npocseienust Poccuiickoii @enepanuu (poToKos oOT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX MHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUS U (DOPMHpPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydYCHHUS
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHOHN ¢ (DM3UKOM, ITOJTOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWK O JUCKPETHOM CTPOEHUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSX;

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
UCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUM;

OCBOEHHME METOJOB PpEIICHUS MPOCTEUIINX PacyETHBIX 3aJad ¢
UCIIO0JIb30BaHUEM buznuecKux MOJENEH, TBOPYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUM HAOII0IaTh MPUPOIHBIC SIBJICHUS U BBITIOIHATH OMBITHI,
nabopaTopHble  paOOTBI M OKCIEPUMEHTAIbHBIC HCCIEAOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEepKaHuUs,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE MH(OPMAIINH;

3HAKOMCTBO €O cepamMu npodeccroHaTbHON IeITEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha usyuyenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HenENo), B 8
Kiacce — 68 yacoB (2 daca B Henento), B 9 knacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemeplii B mporpaMmmMe 1no (pu3MKe nepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C Y4E€TOM HMHIUBUAYaJbHBIX OCOOEHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeajaraéMblXx B pamKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABiaeHus npupolbl. PU3NYECKHE SABICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUUHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKd H3Yy4aloT MPUPOLY.
EcrecTBeHHOHay4YHBId METO]] MO3HAHWA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusnyeckue MpUOOPHI U MPOLeypa MPAMBIX U3MEPEHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AJIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. HM3mepeHue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temreparypsl NpPU MNOMOIIHA KUJIKOCTHOTO TEPMOMETpa M
JlaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus 1O MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JABWIKEHHS YACTHL C
temnepatypoil. bpoyHoBckoe nBmwkenue, auddys3us. BzaumonelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHUE U OTTATIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE ra30B, KUIKOCTEH M TBEPABIX
(KpUCTaIIMYeCKnX) Tesl. B3auMoCBA3b MeXAy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaOGmonenue ~ siBieHWi,  OOBACHAIOIIMXCS ~ NPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka JuamMeTrpa aroMa METOJAOM PsoB  (C  HCIIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUKEHHE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JBHXKEHHH. Pacuér myTtu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUUM. 3aKOH HMHEPUUH. B3aummopaeicTBHEe Tel Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwmita Kak XapakTepUCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd W 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOIIBIO IMHAMOMETpPA. SIBJICHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux riaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnencTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHUS TeTa.
2. U3mepenune cKOpOoCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HalOnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEJL.
6. CnoxxeHue cuJj, HampaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBKEHHUS (IIapHKa B KUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IapuKa To
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh paCTsDKeHHs (Iedopmaiun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXXEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIMYCHUSI IaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS >KUJIKOCTU OT riyOuHbl. ['mapocTtatuueckuii
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpUUHHBI CyIIECTBOBAHHUS
BO3MymIHONW 000y04ku 3emiu. OmbiT Toppuyemmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BelTamkuBaronias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne neCTBUSA aTMOCHEPHOTO JaBICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTh
TeJa U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHE IJIaBaHUA TeJ: IMJaBaHUE WJIM MOTPYKEHHUE TeJl B 3aBUCUMOCTU
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPY>KEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOLIEH CUIIbL, IEVCTBYIOLIEH HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OO0BEMa TMOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. lIpumMeHeHwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mpaBwino» MexaHukd. KIIJ[ mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuneTtmyeckas W NOTCHUUAIbBHAs DHEPTHS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUM Tela

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yCclnoBUM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KHHETHYECKOH TEOPUH CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOTO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOpHH.
CMaurBaHMe U KanWUISIPHBIE sIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS
yacTull. BuytpeHHsst sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
TeIuIonepesaya " COBEpILIEHUE paboThI. Bunsl TEIIONEPEAAUHN:
TEIUIONIPOBOJAHOCTh, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mI0O00MEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. [lnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JTaBJICHHUS.

BrnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHHUSL.

[Tpunuuner paGotsl TemnoBbix Asurareneit KIIJ[ TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue paBieHUs Ta3a IpU U3MEHEHUHM 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
ONBITHI 1O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3QyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOM 3aBUCHUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmrogenne wu3MeHEHHs BHYTpPEHHEH »JHEpPruM Tela B pe3yjbTaTe
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue sBIEHUSI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOrO BOJOM  Mpu
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue u MATHUTHbIE SIBJICHUS.

Onektpusanus Tea. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonencTsue
3apsOKEHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJEUCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe nose. Hanpssk€HHOCTH anekTpuueckoro mnosd. IlpuHumn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTApHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS SJIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina ToKa.  DJIEKTPUYECKOE  HAMpPSHKEHHE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTHBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka nenu. [locimengoBaTenbHOE M MMAPAUIENIBHOE  COCAMHEHUE
IIPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DneKTpuyecKre Uenu U MOTPeOUTENHN FIEKTPUUECKOi sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHUTHl.  B3auMoaeicTBME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1osie 3eMJIM M €70 3HAYCHHE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarHuTHOoe TMOJE  DJIEKTPUYECKOro TokKa. IIpumMeHneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBHE MAarHUTHOTO MOJIS HA POBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. MCIonb30BaHME >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIJIEKTPOTEeHEPATOP. Cnoco0b1 MOy YEHUS ANEKTPUYECKON DHEPTHH.
DNEeKTPOCTAaHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeiCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJIKOCTH.
. I'a30BbIi1 pa3ps.
. I3Mepenne CHIlbl TOKa aMIIEpPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3AIMHU TN HHIAYKIUEH U 1Opu
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DJIEKTPUYECKOrO TOJSI HAa MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHure U peryJiupoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJis CWIbl TOKa TMPHU MAPAJJICIBHOM COEIUHEHHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOIIHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOrO TMOJS IOCTOSHHBIX ~MAarHuTOB IIPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKK C TOKOM M MarHhTa OT CHJbl TOKAa M HAaIlpPaBJICHUSA TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUS W HANPABICHHUS WHIAYKIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBvkeHue. HepaBHoMepHOE npsiMoNMHENHOE ABHKEeHUE. CpelHsss 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u ydacrora oOpaunieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HeroToHa. Bropoi 3akoH HeroTrona. Tperuit 3akoH HeroToHa.
[IpuHIMII CYyTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIBKEHUS, CHUJia
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJHOIO
najgenus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMmocCTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMoynbe cuiibl. 3aKOH COXPaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpruu U paboThl. [loTeHIManbHas S3Heprus Tena, MOJHATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHeprus cxarou npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON 3HEPIHH. 3aKOH COXPAHEHMS] MEXaHWYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HaGnrogeHue MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

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

CpaBHEHHE TyTe W TPACKTOPHUM IBMKEHUS OJHOTO U TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHn4ecKUX SBJICHHUI, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBWKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs TeJa OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKOH SHEPTUr PpHU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUH MIPU ABUIKEHUH Teja MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenre yCKOPEHHS Tela MPU PAaBHOYCKOPCHHOM JBIKCHUU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH O€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KaK psJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOIBKEHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne paOOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBMKCHUH TeEJa
110 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTHM TP  MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarenbHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJeOaHUii: epUoI,
4acToTa, aMIUINTya. MaTeMaTndecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPrUM MPH KOJIe0aTETbHOM JIBH)KEHHH.

3aryxatomue — koineOanus.  BwiHykaeHHble — kKoneOaHus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
NONEpeYHble BOJHBL. JIIMHA BOJHBI M CKOpPOCTh €€ pacnpOoCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue koneOaHUil Tea MOJA AEUCTBHEM CHJIbI TSDKECTH M CHJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJICOAaHUM U pe30HaHCa.
PacnipocTpaneHue npoaoibHBIX U ONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKYCTHYECKUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimol.
1. OnpeneneHve YacToThl W Mepuoja KoJeOaHW MaTeMaTHUYecKOro
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJCOAHUN MOBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHojia KoieOaHuil rpy3a, MOABEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpoMarHuTHele  BosHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHWTHBIX BOJH. lcnosb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.

I



OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— ceera.  IIpAmonuHerHOe
pacnpoctpanenue cBeta. 3atMeHua Connua u JIynsl. Otpaxkenue cpeta. Ilnockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JuH3e. Onrtuueckas cucrtema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['a3 kak onTuyeckass cucTteMa. bInM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmMonMHEHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBHCUMOCTH YIJIa OTPaXKEHUsI CBETOBOrO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK N300PAKECHUS MPEAMETA B TIIIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pACCTOSHUS MU ONTHYECKON CHIIBI COOHMpAarOIen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSTHIO IIBETA MPEAMETOB NpHU MX HAOIIOJECHUU 4Yepes
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna v miuanerapHas Mozenb atoma. Mojaens atoma bopa.
HcnyckaHue 1 NMOroleHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sngpa. M3oromsl.  PannoakTuBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsJ0BOIO0 M MAacCOBOTO YHCEIL
OHeprus cBsI3M aTOMHBIX sAnep. CBs3b Macchl W 3HEpruu. Peakinuu cuHTe3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JeWCTBHA pPAgUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHUS U TOTIIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIUM YaCTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TPEIHA3HAYEH JJIsi CUCTEMAaTHU3allu
u  0000IIeHWS TPEIMETHOTO  COACp)KAaHWUS W OMNbITa  JCSTEIBHOCTH,
PUOOPETEHHOTO MPU U3YUYCHUH BCETO Kypca (PU3UKH, a TAKXKeE JIJIsl TIOJITOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke Ui o00ydaromuxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipy M3ydyeHUN AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECTIeYMBAETCS JOCTH)KEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GOpMHpPYETCs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAYy4HBIX METOJOB HCCIIEIOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKH, OBIAJCHHE YMEHUAMU OOBICHATH (pu3mueckue
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMIINATBHO AEATEIBHOCTHBIA XapaKTep MaHHOI'O pasjiella peaau3yercs
3a CuéT TOro, 4To OOYy4arolUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUIl pacro3HaBaTb M HAyYHO OOBACHSTH
(duznyecKkue BJICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEOBAHUS (PU3NUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BaXXKHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALICHUs U COXPAHEHUs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus pU3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT copMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPUHILHIIOB B JIESATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

- BOCIIPUSITUE ICTETUYECKUX KauecTB (PU3NUECKOW HayKu: €€ rapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKHM KaK MOILIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEN COCTABISIOLIEH
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HAaHHE IIEHHOCTH 0€30MacHOro o00paza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOporax, C JJIEKTPUYECKUM U TEIUIOBBIM 00OPYJOBAaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(pOopMUPOBAHHOCTh HaBBbIKa pediaexkcuu, NpHU3HAHHE CBOErO MpaBa Ha
OLIMOKY M TAaKOI'0 %€ Mpasa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PELICHUM IPAKTUYECKUX 3aJ1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOMHUX B TOM YHCIEe U (U3UIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (U3NYECKUX 3HAHMM IS pelIeHHs 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAaHUPOBAHUSA IOCTYNIKOB M OLEHKU HX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa JKOJOTMYECKUX NPoOJeM U MyTeW ux

pelIeHMUS;

e 8) ajanTanyu K M3MEHSIOIIUMCS YCJIOBUSIM CONHUAJIBLHON W NPUPOIXHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUN U
IPOEKTOB (HM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX,

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NeATEIIbHOCTD;

e - NMOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIIe POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUK U KOMIICTEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3UYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUH;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesympraTe OCBOCHHS TporpamMMmbl 10 (PH3UMKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE I03HABAaTEIbHbIC YHUBEPCATbHBIC YICOHBIC IeHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:
e BBIABIATh M XapaKTEpU30BaTh CYIIECCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(sBNIEHUN );



yCTaHABJIMBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JTAaHHBIX U HAOIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIC CBS3M TPU HM3yUYeHUU (PU3UIECKHUX
SIBJICHWHA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3AKIIOUCHUM, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3IX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelIeHus y4uyeOHOW ¢u3ndYecKon
3aaun (CpaBHEHHME HECKOJIBKHUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABIEHHOMY ILJIAaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUYECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb H JOCTOBEPHOCTh HH(POPMAIHIO,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHLHO (POpMYyIHPOBATH 000OIIEHUS U BBIBOJIBI MO pe3yJibTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE€ BbIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METOJbl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
oTOope MH(POPMALIMM WJIA JAaHHBIX C YY4ETOM MPEJIOKEHHOW Y4eOHOU
(bU3UIECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (OpMY MpPEACTaBICHUS
uHpoOpMalMM W WUIIOCTPUPOBATh pellaeMble 3aJaud  HECIIONKHBIMU
CXE€MaMH, IuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

B XOJ€ OOCYXIEHHUs Yy4eOHOro Marepuaya, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 33a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYXk/1aeMOW TeMbI U
BBICKA3bIBaTh MU, HAllEJIEHHbIE HA pEUICHHE 3a/Jayd M TMOAJEpKaHue
0J1aroKeNIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXKICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pPa3IMuue U CXOACTBO MO3UIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISATH PE3YJIbTAThI BEIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICIOBAHMS, TPOCKTA);

NOHUMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUIyalbHOW pPAa0OTBl TpPU pEHICHUH KOHKPETHOW (U3UUECKON
po0IeMBl;

NPUHUMATH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBATH JICHCTBUS
no e€ IOCTIDKEHHIO: PACIpeNeNsaTh POJH, OOCYXKIaTh NPOLECCH |
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAaueCTBEHHOTO pe3ybTara 1o
CBOEMY HAINPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C JAPYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh KA4YeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIISATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIINX
JUIS pelieHns (U3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  pPELICHUN
(MHOUBUYyaJIbHOE, TPUHSATHE PELICHUS B TpyIIe, NPUHATUE pEIIeHUN
rpyIIon);

CaMOCTOATENILHO COCTABIATH AITOPUTM pellieHHs (U3HUUECKON 3aauu WIIH
IUTaHAa HMCCIIEOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI PELICHUM;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYAallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHUS) Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(GuU3MUEeCKOro HUCCIEOBAHMS WM MPOEKTa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0sl HA MECTO JIPYroro yejoBeKa B XOJE CIopa WU AUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OMIMOKY MU PEIIeHNH (PU3MUECKHX 3a/1a4 WK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 kJjiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (HU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, TMPAMOJIMHENHOE), TPaeKTOpHs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE BUXKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPAaBHOMEPHOE  JIB)KECHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TMepeaada [AaBiCHUS TBEPABIMH TENaMU, XKUIKOCTAMU U
razamud, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEeBpalllCHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3UYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B TMPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
NpUpoJie, NCUCTBUE CWIbI TPEHUS B TPUPOJIE M TEXHUKE, BIUSHUE
aTMoc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJIe YeJOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyeckre BeIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHUJIAa YIPYTrOCTH, CHJIa TSAXKECTU, BEC
Tella, Cuja TPEeHUs, AaBliecHHe (TBEPAOro Teja, >KUAKOCTH, Taza),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJbl, KO3(Q(UIIMEHT TMOJE3HOr0 JCHCTBHS MEXaHU3MOB,
KMHETHYEeCKash W TMOTEHIMaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICIT  HMCIOJIb3yeMbBIX  BEJHMYMH, HX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (DU3WYECKYIO BEIMUMHY C IPYTUMU BEIMYUHAMH,
CTPOUTH IpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U MPOLECCHI,
WCIIOJIB3Ys MpaBUiia CIOXKEHUs CUJl (BAOJb OJHOM mpsimMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHs phruara (OJoka),



«30JI0TOE€ TMpPaBUJIO» MEXAHHUKH, 3aKOH COXPAaHEHHS MEXaHHYECKOU
OHEPruM, TPU HSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB ¢ OMOpOM Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B 1-2 JEHCTBHA, MCIOJIB3YS 3aKOHBI M
(dopMyIibl, CBsI3bIBAIOLIME (DU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJUYUHBI B (DOPMYJBI M TPOBOJUTH PACUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJI PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUUYHOCTD
NOJTy4Y€HHOH (PU3NUECKON BEIMUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PEMIUTh NpPH T[TOMOIIH
(U3HMYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanojoxkeHue  (TUmoresy),  pa3idyaTb M HHTEPIPETUPOBATH
NOJlyYEHHBIM pe3ynbTaT, HAaXOJUTh OLIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
buznyecKux CBOICTB TeIT: bopmMyIUpoBaThH MIPOBEPSIEMBIC
IPEOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000PYA0BaHMUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJBI M TEMIEPaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEITMUYUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYIIErOoCsl Telda OT BPEMEHHU [IBHXKCHMSI Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJHN CONIPUKOCHOBEHUS TEJl, CUIIBI
yIOPYrOCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Jia, OT INIyOUHBI, HA KOTOPYIO NOTPYKEHO TENO, YCIOBUMI
IUTaBaHMSI TEJl, YCIOBMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4€OHOTO HCCIENIOBaHUS, COOUpATh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHHS, CIeNysl MPEeaoKEHHOMY IUIaHy, (PUKCHUpOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NpEIJIOKEHHBIX TaOnull U TpaduKOB, JAeNaTh BBIBOJBI MO peE3yJibTaTaM
UCCIIEIOBAHMUS,

IPOBOJAUTH KOCBEHHBbIE H3MEpEeHMsI (DU3MUECKUX BEJIMYHH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH M TBEPAOrO TEjla, CHUJIA TPEHHUS CKOJIBXKECHHUS,
JABJICHUE  BO3/JyXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYyIOIlas  Ha
NOTpyKEHHOE B KHUJAKOCTh TeNO0, KOA(D(UIMEHT MONe3HOrO IeHCTBUs
IOPOCTBIX MEXaHU3MOB), CIEAyS NPEUIOKEHHOW WHCTPYKIUH: TpHU
BBITIOJIHEHUHU HW3MEPEHUI COOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMUMHBI;

COOJII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH NP padoTe ¢ JabOPaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILAOLIUECS COCYyIbl, OapoMerp,
phlyar, NOJBUKHBINA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOPOM HAa WX omucaHus (B TOM 4YHCIE:
MNOJIIUITHAKK, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MYECKHUX SBJICHUA M HEOOXOIUMBbIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHGOPMALMIO O  MpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJIs1 oOecrieueHust 0€30MacHOCTH TIPU OOpaIieHUH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBbS U COOJIOEHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTH OTOOpP HWCTOYHMKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM ¥ TyTEM CPAaBHEHUsI PA3JIMYHBIX HWCTOYHUKOB BBIJEISAThH
uHPOpPMAIIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WM MOXET OBITh
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHWN YYE€OHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
auTepaTypy  (pusmdeckoro - copepxkaHHs, CIpPaBOYHbIE MaTepHalbl,
pecypcbl ceti VIHTepHeT, BIafeTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHUCbMEHHbIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3MUECKOTO COJIEPKaHUsA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3ysibTaTax MpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUN, NIPU 3TOM TPAMOTHO HCIOJB30BATh



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUI pacmupeiensiTh
0O513aHHOCTH B TpPYIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTH 34 BBIIOJHCHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJI30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALITNYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPECHHSS DSHEPTUs, TEIJIOBOM JBUTaTElb,
AJIEMEHTAPHBIN AJEKTPUUYECKUN 3apsil, AIECKTPUUYECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE U CXKaTue, Tervlonepenaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpHUCTa/UIM3anusa (OTBEepJeBaHHUE), KHUIIEHUE,
Terionepeaaya (TEenI0mpPOBOHOCTb, KOHBEKIIHUS, U3JIyUYCHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCUCTBHE MArHUTOB, JICHCTBUE
MarHUTHOTIO TOJIS Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs UHAYKIIHS)
10 ONHUCAHMI0O HUX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YUYCHHBIX (DU3UYECKUX SIBJICHUUA B
OKpYXKalolleM MHpe, B TOM 4ucie (U3NYECKUE SIBJICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKUE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoJrOCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SBJICHUS, UCTIOJIb3YS
bu3ndecKue BeTUYNHBI (TEMIIepaTypa, BHYTPECHHSISI DHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJeJbHAsI TEMJIOEMKOCTh BEIECTBA, VJEJlbHAs TEIIOTa
TUIaBJICHUS, yJeldbHAs TEIUIoTa NapooOpa3oBaHUs, yHeldbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAs BIAXHOCTh BO31yXad, JJICKTPUYECKHMU 3apsm,
Cuja TOKa, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHUBIEHUE NPOBOJIHMKA,
yIeIbHOE  COMpOTHUBIIGHWE  BEIIecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTO  TOKAa), NpPH  ONHCAHUM TPABUIBHO  TPAKTOBAThH
(bu3MYeCKul CMBICH MCIOJIb3YeMbIX BEIUYUH, 0003HAYEHUS U €IUHUIIBI
bu3nYeCKUX BEIWYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOUINE JTaHHYIO
¢u3NYECKyI0 BETUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpaQUKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TMPOIECCHI,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
CTPOEHHS BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJisl yJacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHWsS DJHEPrUHM, IMpU HTOM J1aBaTh
CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
1aroB ¢ OMnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3adadyd B 2—3 JEWUCTBUS, HCHOJIB3YSd 3aKOHBI U
(dopMyIibl, CBsI3bIBaOLIME (DU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajau3a
YCJIOBUSI 3aJlaud 3alKMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  pEIICHUs 3a7a4d, BBIOMpaTh 3aKOHBI W  (HOPMYIIHI,
HEeoOXoauMble ISl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIYYEHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXKHO PpEUINTh MPU MOMOIIU
(Gu3NYECKUX METOJOB, HCIIONb3ys OMHCAHHME HCCIIECJOBAHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOpPAIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, I€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIOJCHUIO (PUBMYECKUX SBJICHUM WU
(bU3NYEeCKUX CBOMCTB Tel (KaMMIISIPHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjolaromniei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJbI OT TEMIEPATYPHl KUIAKOCTU U
IomaaM €€ TMOBEPXHOCTH, JJIEKTPU3aUMs TEJI W B3aUMOJICHCTBHE
ANEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJIM3allsi MArHUTHBIX IIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHuTHOTO TMOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OPMYIHUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHJIbI TOKA, HAIMpPSKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKON BEJIMUYMUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM  TMPSIMBIX  HM3MEpPEHUU  (3aBUCUMOCTH
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM MONEPEYHOIO
CEUEHHMSI U y/IEJIbHOIO COIPOTHUBIICHHS BEUIECTBA MMPOBOJIHHKA, CUJIBI TOKA,
UAYLIEro 4epe3 MPOBOAHHMK, OT HAOpsDKEHUs] Ha  [POBOJIHHUKE,
UCCJIENOBAHUE TOCIEAOBATENBHOIO M IAPAJUIEIBHOTO  COCAVMHEHUH
IPOBOJHUKOB): IUIAHUPOBATh MCCIIEJOBAHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, Cleays MNPEIJIO)KEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE Ta0ONMI U TpaduKoB,
JienaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBbIE HU3MEPEHHs] (PU3NYECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabota U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIaHUPOBATh M3MEPEHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh TIpaBUJIa TEXHUKU 0€30MaCHOCTH TIPU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHCIE:
CHUCTEMa OTOIUICHHUSI IOMOB, TMTPOMETp, MapoBas TypOHWHA, aMIiepMeTp,
BOJIbTMETpP, CUETYHK 3JIEKTPUUECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
npUOOPHI, HArpeBaTENbHbBIE IEKTPOIPUOOPHI (TPUMEPDI), IEKTPUUECKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN W HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM © CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUraTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Lemnen ¢ nocjaeaoBaTeIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTh  WHGMOpPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HU JUIsl oOecrieyeHrs 0€30MacHOCTH MpU OOpallleHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUSI 3I0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEH CPELE;

OCYIIECTBJIATh TOUCK WHpOpMauu (PU3AUECKOTO COJEpPKaHHS B
NuTepHeTe, Ha OCHOBE HUMEIOLIMXCA 3HAHUW W TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HMHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
WCIIOJI30BATh NP BHITIOJIHEHUH YYEOHBIX 3aJIaHUM HAy4YHO-TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COACp)KAHMS, CIPABOYHBIC MaTEpHUalbl,
pecypcol cetu HTepHET, BiIaieTh TpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJepKaHMs, B TOM 4YHCIE MYOJIMYHO TPEACTABISATH PE3yJIbTaThl
MPOCKTHOW WJIM UCCIEAOBATEILCKON NIEATEIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (QU3HKH,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYEOHBIX IPOCKTOB M MCCIEAOBAHUN (PU3UUECKUX
MPOLIECCOB paclpenensaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUM C
MOCTaBJICHHBIMH 3aJ]a4aMU, CIEIUThH 3a BBINIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BRBICTPAUBATh KOMMYHUKATUBHOE B3aHUMOJIENCTBUE,
MPOSIBIISISI TOTOBHOCTD pa3peiiatb KOH(MIUKTHI.

K xoH1y o0yueHus B 9 ki1acce nmpeMeTHbIE Pe3yabTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualbHas TOYKa,
TpPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBHXKEHUsA, Achopmalrius
(ympyrasi, TacThuyeckasi), TpeHHe, LEHTPOCTPEMHTEILHOE YCKOPEHUE,
HEBECOMOCTh U TEPETPYy3KU, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(PA3BYK U YJIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JalbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M TMOTJOIIEeHUs, alib(a, OeTa- U ramMmma-u3iydeHus,
M30TOIIbI, SiFIEPHAsl SHEPTETUKA;

pasziuuath SBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIKEHHUE, CBOOOIHOE
najieHUue TeJl, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBIDKCHUE, KOJIeOATEIhHOE ABMKECHHE (3aTyXaromniue u
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBH)KCHHE, OTPAKECHHE
3ByKa, MPSIMOJIMHEWHOE paCIpOCTpaHEHHE, OTPAKCHHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHUe OeJoro cBeTa B
CIEKTp M CJOXXEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTHBHOCTh, BOSHUKHOBEHHE JTMHEHYATOTO CIIEKTpa
W3ITYYCHHUs) TI0 OMTMCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX  SBJICHUNA B
OKpyXaromeM Mupe (B TOM 4YHcie (PU3MYecKue SBJICHUS B MPHUPOJIE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOM CHUCTEMBI, pEaKTHBHOE
JBIDKEHNWE JKUBBIX OpPTaHU3MOB, BOCIPHUSATHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 5XO0, IIBETa TeT,
ONTUYECKHE SIBJICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHUM, €CTECTBEHHBIN
pPaaMOaKTUBHBIN (OH, KOCMHUYECKHE Jydd, PAJHOAKTHBHOE H3ITYyUCHHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3Iy4eHUNH Ha
OpraHu3M 4YeJIOBeKa), MPHU ATOM TMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UYECKUX
SIBIICHUI;

ONHMCHIBATh M3yYCHHBIC CBOMCTBA Tel M (PU3MUECKHE SIBJICHUS, HUCTIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSsT W MrHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEepeMEIleHUe, MyTh, YIIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHE
CBOOOTHOTO TIAJEHUsS, BEC Tela, HUMITYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTUS CKATOU
NPYXKWHBI, KUHETHYECKas DSHEPTus, TOoJHAs MEXaHW4YecKash SHEepTHs,
MIEPUOJT M YacToTa KoJieOaHUH, IJTMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTe)Ib MPEIIOMIICHUS CPEbl), IPH OTTMCAaHUHU
MPaBUJIBHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIB3YEMbIX BEIUYHH,
000O3HaueHUs W €IUHUIIBI (PU3MUYECKHX BEJTUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PH3WYECKYIO BEIMYHUHY C JAPYTUMH BEITUYHHAMH,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYSCKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U MPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHUs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIIUI OTHOCUTEIBHOCTH [ anmmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT'O YHUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacyéTHble 3adaud  (OHHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEHICHUS, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKoin
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PpEHINTh MPU TOMOIIU
$u3MYECKUX METOMOB, HCIONB3ys OMHCAHWE WCCIEIOBAHM, BBIICIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
bu3nUecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbioTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBHUCHUMOCTh NEpHUOAa KoJeOaHUH NpYyKMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE paclpOCTPaHEHUE CBETA,
pa3ioxeHne Oelloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300pa’KeHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI MpeaMeTa B COOMparomien
JUH3e, HAOMIOJEHHE CIUIOMIHBIX W JIMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOA OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBAThH BHIBOJIHI;

MPOBOANUTH TPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHHH, ONpenemss
cpeqHee 3HAUeHHE U3MepsAeMoill BeauuuHbl ((PoKycHOe paccTosiHue
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BHIOOp crocoba w3MepeHus
(M3MepUTEILHOTO PHOOpPa);

IPOBOANUTH MHCCIENOBAHUE 3aBUCHUMOCTEN (U3MYECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPAMBIX HU3MEPEHUH (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NajieHus): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKkux BEIMYMH B BUAE TaONMI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEJIWYMH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHusi, MKECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKECHMsI, MEXaHHuYeckas padboTa M MOIIHOCTh, 4acToTa H
nepuosa KojaeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja COOMparIlled JIMH3bl, paAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KECHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOJII01aTh MTpaBUjIa TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (DU3MUECKHX MOJEIECH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aTroMma, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHCIIE:
CHHUJIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, ONTHUYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX MPOIIECCOB
OpU PEHICHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IJIs
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie M COOMparoIel JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HMHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 111 obecrieueHus: 0€30MacHOCTH MPH OOpaIlleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COONIOAECHUSA
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TOUCK WHPOpMauu (PU3HUECKOTO COJEpPKAHHS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIM 3aMpoc, HaXOAUTh



MyTH OMpeeNieHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(POpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEJIbHBIX HCTOYHUKOB;

MCITIOJIB30BAaTh MPU BBIIIOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-NOMYJISIPHYIO
JaUTepaTypy (pu3MUecKoro - coaepikaHHs, CIPaBOYHbIE MaTepHallbl,
pecypcebl cetu MIHTEpHET, BiIaleTh NPUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCBMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE
UHGOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COAEpIKAHMUA,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
HNEATEIBHOCTH, IIPU OTOM TIPaMOTHO  MWCIOJIB30BAaThb  WU3YYEHHBIN
NOHATUHHBIA anmapaT M3y4aeMoro pasziena (U3UKM U COMPOBOXKIATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne  HaummeHoBaHHe
(undposbie)
n/ | pa3ieioB M TeM Bcer  KoHTpOJIbH IIpakTnyeck
oOpa3oBaTe/ibHbIE
I nporpamMmMsbl 0 ble paboThI ue padoTsbl
pecypcsbl
Pazgen 1. ®usnka u €€ poJsib B MO3HAHUU OKPYKAKOLIEr0 MUpPa
bubnunoreka LIOK

®du3uka - HayKa o

1.1 2 https://m.edsoo.ru/7f416
MIPUPOJIC 194
bubnunoreka LIOK
duznueckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EctecTBenHOHAy4YH bubnmoreka [JOK
1.3 BbIA METO 2 1 https://m.edsoo.ru/7f416
MO3HAHUS 194
Htoro no paznemny 6

Pa3nean 2. [lepBonavanbH

bI€ CBCICHUSA 0 CTPOCHHUH BeIECTBA

bu6nmorexa LIOK
Crtpoenue
2.1 1 https://m.edsoo.ru/7f416
BEIECTBA
194
JIBrokenue u bubnmnorexa [JOK
2.2 B3aHMOJIeCTBUE 2 1 https://m.edsoo.ru/7f416
4acTHUI BEIIECTBA 194
ArperatHble bubmuoreka [IOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BelIeCcTBa 194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubnunorexa LIOK
MexaHnueckoe
3.1 3 https://m.edsoo.ru/7f416
IBIOKEHHUE
194
Msepmis, Macca bubmuorexa [{OK
3.2 P ’ ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTE
194
bubnunoreka LIOK
3.3 Cwnna. Buner cun 14 1 2 https://m.edsoo.ru/7f416
194
Uroro no pazgeny 21




Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

JaBieHue.
[Tepenaua
bu6nmoreka [IOK
JIaBJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPABIMU TEIIAMH, 194
JKUJIKOCTSIMU U T
rasamu
bubnunoreka LIOK
JaBieHnne
4.2 5 https://m.edsoo.ru/7f416
JKUJIKOCTH
194
bubmuoreka [{OK
ATtmocdepHoe
4.3 bep 6 https://m.edsoo.ru/7f416
JaBIIEHUE
194
JeicTBue
’KHUJKOCTH U rasa Bubmiorexa HOK
4.4 . 7 2 3 https://m.edsoo.ru/7f416
Ha TOrpyXEHHOE B 194
HUX TEJIO0 T
Hroro no pazneny 21

Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus

bubmmoteka IIOK
PabGora u
5.1 3 1 https://m.edsoo.ru/7f416
MOIIHOCTD
194
MpocThic bu6mmoteka IIOK
5.2 p 5 1 https://m.edsoo.ru/7f416
MeXaHU3MBI
194
bu6nunorexa LIOK
Mexanuueckas
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTUs
194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO HACOB 68 4 12

[10 ITIPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumMeHnoBanue
(undposbie)
n/  pasgenroBuTeM = Bcer  Koutpouabn IpakTHyeck
oOpa3oBaTe/ibHbIE
n NpOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
Crpoenue u bubnuoreka [JOK
1.1 CBOMCTBaA 7 https://m.edsoo.ru/7f418
BEILIECTBA 1ce
bubnunoreka LIOK
TennoBrie
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI
Ice
Hroro no pazneny 28

Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS

DIIEKTpUUYECKHE
3apsiibl. bubmmoreka [JOK
2.1 3apsKEeHHbIE 7 1 https://m.edsoo.ru/7f418
TeJaa U Uux 1ce
B3aNMOJICHCTBHE
[TocTrossHHBIM bubmmoreka IIOK
22 JIEKTPUYECKUN 20 2 7 https://m.edsoo.ru/7f418
TOK 1ce
MarHITHEL bubnuoreka [{OK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBIICHUS
lce
bu6mmoteka IIOK
ONEKTPOMarHuTH
2.4 4 https://m.edsoo.ru/7f418
ast MHTYKIIAS
lce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE
KOJIMYECTB
ol ¢1BO 68 4 14.5
YACOB IO

[TPO'PAMME




9 KJIACC

BOJIHBI. 3BYK

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne HanmenoBanue
(undposbie)
n/  pasgeoBuTeM  Bcecer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
n IporpamMMmel 0 ble padoThI ue padoThl
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnuuaeckoe
bu6mmoreka [IOK
IBIJKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOEI €70
4a6
OIMCAHUS
BzaumoneiictBue bubmmorera [TOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
TN
4a6
bubmuorexa [JOK
3aKOHBI
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHHUS
4a6
Hroro no pazneny 40
Pasznea 2. Mexanuueckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
Mexanuueckue
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIeOaHUs
4a6
bu6mmoreka [IOK
Mexanudeckue
2.2 8 1 3 https://m.edsoo.ru/7f41a

4a6

Hroro no pazgeny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHuTH

bubmuorexa [JOK
o€ IoJje 1
3.1 6 2 https://m.edsoo.ru/7{41a
AIEKTPOMArHUTH
4a6
bIC BOJIHBI
Wroro no pazmeny 6
Paznen 4. CBeToBble siBJIeHMS
3aKOHBI bubmuorexa [JOK
4.1 pacrpocTpaHeHu 6 2 https://m.edsoo.ru/7f41a
1 CBETA 4a6
JIun3el n bubmuorexa [JOK
4.2 ONTUYECKUE 6 3 https://m.edsoo.ru/7f41a
PUOOPHI 4a6
4.3 Paznoxenue 3 2 bubmuoreka [JOK




0eJIoro CBeTa B
CIIEKTP

https://m.edsoo.ru/7f41a
4a6

Hroro no pazgeny 15

Pa3nea 5. KpanroBble ABJIeHUA

Ucnyckanue u bubnnoreka [HOK
5.1 MOIJIOLIIEHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CIDoeHME bu6mmoreka [IOK
5.2 p 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO sijIpa
4a6
Sepibre bubmuorexa [JOK
5.3 p 7 1 https://m.edsoo.ru/7f41a
peaknuu 426
Hroro no pazgeny 17
Pasnen 6. [loBTOopuTe1bHO-00001IAK0IINIT MOAYIb
[ToBTOpEenue u
00001IEeH1E bu6mmoreka [IOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41a
Kypca pusuku 3a 4a6
7-9 knacc
Hroro no pazgeny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB I10

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/
n

KoanuecTBo 4acoB

Tema ypoka Bce
ro

KoHurtpousb
HbIE
padoThI

IIpakTHye
CKHe
padoThI

Jlara
usyue
HHS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbI
e pecypchbl

®duzuka —

Hayka o

MpUpoe.

SIBmenus 1
MIPUPOJIBI.

dusznueckue

SIBJICHHUS

Mexanuueckue,
TEIJIOBEIC,
3JIEKTPUYECKHUE,
MarHHuTHEIE, 1
CBCTOBEIE,

3BYKOBBIE

SIBJICHUS

®dusnueckue

BEJIMYHUHBI U UX 1
U3MEPEHHUE

Ypok-

HCCJIEI0BAHNE
"U3mepenue
TEeMIIepaTypbl

IIpY ITOMOILIU 1
YKUJIKOCTHOTO
TEpPMOMETpA U

JaTIuKa

TeMIEpaTyphl"”

Kak ¢usuka n

Apyrue

€CTECTBEHHbIE

HayKH U3y4aroT
IpUpOLY. |
EcrecTtBeHHOHAY

YHBIA METOJ

MO3HAHUS.

Onucanue

bU3IIECKUX

bu6mmoreka [IOK
https://m.edsoo.ru/ff
09f72a




SIBJIEHUU C
IIOMOIILIO
MoJeen

Ypok-
HCCJIeIOBAHKE
"ITpoBepka
TUIOTE3bI:
JAIBHOCTh
noJeTa mapuka, 1
MYIEHHOTO
TOPU30HTAIILHO,
TeM OOJIBIIIE,
yeM OoJIbIe
BBICOTA ITycKa"

Crpoenue

BEIIIECCTBA.

OmbITHI,
JIOKa3bIBAIOIIINE 1
TUCKPETHOE

CTpOCHHE

BEIIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff
09feOa

JBr>xeHue
YaCcTUIL 1
BEIIECTRA

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a013e

Ypok-

HCCIIEIOBAHUE

«OMnBITE IO

HaOJIFO JEHUTO 1
TEIUIOBOTO
pacuMpeHus

ra3oB»

10

ArperatHble
COCTOSIHUS 1
BEleCTBa

11

Bzaumocss3s

MEXY

CBOMCTBaMH

BCIIIECTB B

pa3HbIX 1
arperaTHbIx
COCTOSTHUSIX U UX
aTOMHOMOJIEKYJT
SIPHBIM

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a0378




CTPOCHHEM.
OcobeHHOCTH
arperaTHbIxX
COCTOSTHHH BOJIBI

MexaHudeckoe
JIBUKEHUE. bubnuorexa [JOK
12 PaBHoMepHOE 1 https://m.edsoo.ru/ff
HEPABHOMEPHOE 0a05¢c6
JIBHOKCHUE
CKopocCTb. bubnnoreka [HOK
13 | 2910705070003 https://m.edsoo.ru/ff
CKOPOCTH 0a079¢
Pacuer nytu u bubnuoreka [IOK
14 BPEMEHU https://m.edsoo.ru/ff
JIBYOKCHUSA 0a0ae4
Nuepuus. 3akoH
HWHEPIUH.
BzaumoneiictBue bu6mmoreka [IOK
15 TeJ KaK pUYrHA https://m.edsoo.ru/ff
U3MEHEHHUs 02a0c10
CKOPOCTH
JIBIDKCHHSI TEIT
IInotHOCTB
BEIICCTBA. bu6mmoreka [JOK
16 Pacuet maccer https://m.edsoo.ru/ff
oObeMa Tesa mo OaOfee
€ro MJIOTHOCTH
JlaboparopHas
paborta
17 «Omnpenenenue
TJIOTHOCTH
TBEPAOTO TEJIA»
Pemenue 3agau
bubmuorexa [JOK
18 FO eme https://m.edsoo.ru/ff
[LtotHOCTH 0al23¢
BemlecTna"
Cuna xak
XapaKTEePUCTHKA
B3aUMOJICUCTBUA
19
ten. Cuna
YIIPYTOCTH.

3akoH ['yka




20

21

22

JlaboparopHas
pabora
«3yuenne
3aBHCHUMOCTH
pacTsbKeHus
(medopmariun)
MPYKUHBI OT
IIPUIIOKEHHOMN
CHUJTBD)

SIBnenue
tarorenus. Cuiia
TSKECTH

CBs13b MEXIY
CHJIOH TSKECTH U
Maccoi Tena.
Bec Tema.
Pemenne 3amau
o teme "Cuna
TsDKECTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0al778

23

Cuna TsbKecTH
Ha JAPYTruxX
IUIaHETaX.
duznueckue
XapaKTEePUCTUKU
IUIaHET

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0al502

24

25

26

W3mepenue cui.
Junamomerp

Bec Tena.
HeBecomocTs

CrnosxxeHue 1Byx
cul,
HalpaBJIEHHBIX
10 OJTHOM
PSAMOiA.
PaBHOElICTBYIO
1mias CuiI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0al8cc
bubmuorexa [JOK
https://m.edsoo.ru/ff
0al778

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oala70

27

Pemenue 3amau
10 TEME
"PaBHOIEHICTBYIO
mas cur"”

28

Tpenue

bubmuoreka [JOK




29

CKOJIB)KEHUS U
TPEHHUE TTOKOSI.
Tpenue B
IpUPOJIE U
TEXHUKE
JlaGopatopHas
pabora
«3yuenne
3aBUCUMOCTH
CHUTBI TPEHUS
CKOJIBKEHUS OT
CHUTBI JIaBJICHHSI
U Xapakrepa

CONPHUKACAIOLIHX

CiA
HOBCpXHOCTCfI»

https://m.edsoo.ru/ff
0alb9c

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oalcc8

30

Pemenne 3amau
Ha OIpEJEIICHUE
PaBHOAEHCTBYIO
I CHIIBI

31

32

Pemenue 3agaa
mo TemaM: «Bec
Tenay,
«I"paduueckoe
n300pakeHune
cuny», «CUIIbDy,
«PaBHOZENUCTBY
FOIast CHUD»

KoHTtponbHas
pabota no
TeMam:
«MexaHnueckoe
JIBIDKCHHEY,
«Macca,
TJTIOTHOCTBY,
«Bec Tenay,
«I"paduueckoe
n300pakeHune
crny, «Cuian»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
OaldeO

33

JlaBneHwue.
CnocoObl
YMEHBIICHUS U
YBCIIUUCHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a20a6




JaBJICHHUA

JlaBaeHwue rasa.

3aBUCUMOCTh bubnuoreka [JOK
34 JIaBJICHUS rasza https://m.edsoo.ru/ff
oT 00BéMa, 0a2376
TEeMIIepaTyphl
Ilepenaua
JIaBJICHUS
TBEPIABIMU bubaunoreka [LIOK
35 TEeIaMHu, https://m.edsoo.ru/ff
JKUJKOCTSIMU U 0a25b0
razamu. 3aKOoH
ITackans
JlaBneHnue B
JKUJIKOCTH U bubmuorexa [JOK
36 rase, BbI3BaHHOE https://m.edsoo.ru/ff
NEWCTBUEM CHIIBI 0a2718
TSDKECTH
Pemienue 3anau
10 TeMe
Jlapene B bubmuorexa [JOK
37 KITKOCTH H https://m.edsoo.ru/ff
0a2826
rase. 3akoH
ITackamsay»
bu6mmoreka [IOK
38 CC(:)C(;ZH:IMOMHGCH https://m.edsoo.ru/ff
022970
. bubnuoteka [JOK
lMuppaBiarueckuii
39 npece https://m.edsoo.ru/ff
0a3136
ManomeTpsl.
40 HopmHeBoﬁv
JKHJIKOCTHBIH
Hacoc
ATtmochepa
3emiu.
[TpruunnbI
CyIIIECTBOBAHUS bubnmoreka [JOK
41 BO3AYIIHOU https://m.edsoo.ru/ff
000JI0UKH 0a2b5a
3emin.
3aBUCUMOCTH

aTMochepHOro




JABJICHUS OT
BBICOTHI HaJ|
YPOBHEM MOPS

Bec Bo3yxa. bubmunorexa [JOK
42 ATtmochepHoe https://m.edsoo.ru/ff
JIABIICHHUE Oa2b5Sa
N3mepenne
bu6mmoreka [IOK
aTMochepHOro
43 0 https://m.edsoo.ru/ff
naBjieHus. OIbIT 0a2das
Toppuuennu
3aBUCUMOCTh
aTMochepHOro bubnuorexa [JOK
44 JaBIICHUS OT https://m.edsoo.ru/ff
BBICOTBHI HaJ 0a2fc4
YPOBHEM MOPS
bapomerp-
AHEPOHI.
bubmuoreka [JOK
ATtMocdepHoe
45 https://m.edsoo.ru/ff
JIaBJICHHE Ha 0adfed
Pa3TUYHBIX =
BBICOTaX
Pemenue 3agaa
0 TEME
46 "
Atmocdeproe
nasieHue"
JenicTBue
JKUJKOCTH U Ta3a
T — bubmuorexa [JOK
47 Py https://m.edsoo.ru/ff
B HHX TEJIO. 023276
ApxumenoBa
cuia
JlaboparopHas
pabota
«Omnpenenenue
BBITAJIKMBAIOIIEH bubmuorexa [JOK
48 CHIIBI, https://m.edsoo.ru/ff
JIEUCTBYIOLLEH 0a33fc
Ha TeJo,
MOTPYKEHHOE B
KUJIKOCTB)
Jlaboparopuas bubnnoreka [HOK
49 paborta mo Teme https://m.edsoo.ru/ff

«cciaenoBanue

0a3514




50

3aBUCUMOCTHU
Beca TeJa B BOJIe
oT 00BEMa
MOTPY>KEHHOU B
KUAKOCTh YacTH
TeIa»

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3a96

51

JlaGopatopHas
pabora
"KoHcTpynpoBan
ue apeomerpa
WIH
KOHCTPYHPOBaHU
€ JIOJIKU U
OIpeNIeIIeHnE €€
TPy30MOABEMHOC

TI/I"

52

Pemenue 3amau
10 TEMaM:
«IlnaBanne
CY/OB.
Bo3znyxormiaBan
ue», «JlaBneHue
TBEpJBIX TE,
JKUAKOCTEN U
ra3oB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a3654

53

Mexanuueckasa
paborta

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0a3f82

54

MomHocTb.
| 2910702050003
MOIIHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a3f82

55

Ypok-
UCCIIEJOBaHHE
"Pacuér
MOIIIHOCTH,
pa3BHBaEMOM
IIPU IOBEME 110
necruuie"

56

IIpocTeie
MEXaHHU3MBI.




Pruar.
PaBHoBecue cui
Ha pblyare

57

58

Konrtponbnas
pabora 1o Teme
«/laBnenue
TBEPABIX Te,
JKUOKOCTEN U
razoBy /
Bcepoccuiickas
MIpOBEpOYHAs
paborta

PezepBHbIit
ypok. Pabora ¢
TEKCTaMu 10
teme «/laBnenue
TBEPIBIX TEIL,
JKUAKOCTEN U
ra3oB» /
Bceepocculickas
MIpOBEpOYHAas
pabota

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oadffe

59

60

61

Ppriuaru B
TEXHHKE, OBITY U
IIPUPOJIE.
JlaGopatopHas
pabota
«HccnenoBanne
YCIOBUU
paBHOBECHS
phIuara»

Pemenue 3amau
10 TEME
«YcnoBus
paBHOBeECHS
pbIaara

Koapdpuument
II0JIE3HOTO
NEUCTBUA
MeXaHHU3Ma.
JlaGopaTopHas
pabota
«3mepenue

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a478e

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0a48a6




KII/] nHakinoHHOM
MIJIOCKOCTH

62

Pemenne 3amau
110 TeME
"Pabora,
MOIIHOCTb,
KITJ1"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a4c48

63

Mexanunuaeckas
SHEPrusl.
Kunernueckas u
MMOTCHITUATBHAS
SHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a4252

64

3aKkoH
COXpaHEHUs
MEXaHUYEeCKOU
SHEPTUu

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a4360

65

Ypok-
AKCIEPUMEHT MO
TEeME
"JxcnepuMeHTal
BHOE
omnpeacIeHue
W3MEHEHUS
KUHETUYECKON 1
MOTCHIMATLHON
SHEPTUH MPHU
CKaThIBAHUH
Tea 1o
HaKJIOHHOH
IUIOCKOCTH"

66

KoHTtponbHas
pabora 1o Teme
«Pabota u
MOIIIHOCTb.
OHeprus»

67

Pe3epBHbIit
ypok. Pabora c
TEKCTaMU 110
TemMe
"MexaHuyeckoe
nBIOKeHue"

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oadee6

68

Pe3epBHblii
ypok. Pabora c




TEKCTaMH 110
teme "Pabora.
MOIIHOCTb.
Oneprus"

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

12




8 KVIACC

Ne

n/
n

Tema ypoka

KoanuecTBO 4acoB

KoHuTtpoJsb
HbIE
padoThI

Bce
ro

IIpakTH4ec
KHe
padoThI

Jlara
H3yUeH
U

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIC
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOPUH U UX
OITBITHEIC
MOJTBEPKICHU
s

Macca u
pa3Mep aToMOB
1 MOJIEKYJT

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a5256

Moaenu
TBEPIOTO,
KHUJIKOTO U
ra3zo00pa3Horo
COCTOSIHUM
BEIIIeCTBA

OO0bsacHenne
CBOMCTB
TBEPAOTO,
JKUJIKOTO U
ra3zo00pa3HoOro
COCTOSIHUM
BEIIIECTBA HA
OCHOBE
MMOJIOKESHUH
MOJIEKYIISIPHO-
KHMHETHYECKOM
TEOpUHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0a540e

Kpucramnmuaec
KHE U
amopdHbIe
Tena

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a5800

CMmaunBaHue 1
KanuJUIIPHOCT
b.

IToBepxHOCTHO

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a5530




€ HATsAXKCHUC

TennoBoe bubmuorexa [JOK
7 paclpeHue u 1 https://m.edsoo.ru/ff
CcoKaTue 0a5a26
Temneparypa.
Cas3b
TEeMIIepaTypbl
8 CO CKOPOCTBIO 1
TETUIOBOTO
JIBMOKCHUS
YaCTHI]
Bnytpennss
JHEprusl.
bubmuorexa [JOK
Cnioco0Ob1
9 1 https://m.edsoo.ru/ff
I/I3MeHeHI/I$IU 0a5c60
BHYTpEHHEH
SHEPTHU
Bunel bu6mmoreka [IOK
10 Tertonepeay 1 https://m.edsoo.ru/ff
Hu 0a6412
Ypok-
KOH(EpEHIIH
"IIpakTrdecko
e
HCTIOJIb30BaHKE
bu6mmoreka [JOK
TETUIOBBIX
11 . 1 https://m.edsoo.ru/ff
CBOMCTB 0a65¢0
BEIIIECTB U
MaTepuasoB B
LeJIsIX
sHEprocoepekxe
Husg"
Komuuecro
bu6mmorexa [IOK
TEIUIOTEHI.
12 v gebHas 1 https://m.edsoo.ru/ff
Ae 026976
TETUIOEMKOCTh
YpaBHeHue
TEILUIOBOTO
bu6mmoreka [IOK
OaJtaHca.
13 T 5 1 https://m.edsoo.ru/ff
erI000MeH U 047088
TEIUIOBOE
paBHOBeCHE
14 Jlaboparopuast 1 bubmuoreka [JOK




15

paborta
"UcciaenoBaHu
€ SIBJICHHUS
TEII000MeHa
npu
CMEIINBaHUH
XOJIOJHOH U
ropsiueit Boabl"

Pacuer
KOJIMYECTBA
TEIIOTEI,
HEOOXOIMMOT0
JUISt
HarpeBaHus
Tella U
BBIJIETISIEMOTO
UM TIpH
OXJIAXKICHUH

https://m.edsoo.ru/ff
0a6a98

16

17

18

19

JlaGopaTopnas
pabota
"Onpenenenune
YAEIbHON
TETJI0OEMKOCTH
BemecTna"

OHeprus
TOILJIMBA.
Y nenwHas
TeroTa
CropaHus

IInaBnenue u
OTBEPAEBAHUE
KPUCTAJUIMYECK
X Tel.

VY nensHas
TEIUIoTa
TJIaBJICHUS

JlaGopatopHas
paborta
"Onpenenenue
YAEIbHOU
TEIUTOTHI
TUTABIICHHSI
npaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a6bbb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oa7b5a

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0a71d2

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oa72fe




20

[Tapoobpazosa
HUE U
KOH/ICHCAIIHSI.
Ucnapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a740c

21

Kunenne.

VY nenbHas
TEIUIoTa
napooOpa3oBaH
usi v
KOH/ICHCAIINH.
3aBUCHUMOCTD
TEMIIEPATYPhI
KHUIICHUS OT
aTMochepHOro
JIaBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a786¢

22

Bnaxnocts
BO3/IyXa.
JlaGopaTopnas
pabora
"Onpenenenune
OTHOCHUTENBEHO
W BJIAKHOCTH
BO3ayXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a7628

23

24

Pemenne 3amaq
Ha
onpeereHue
BIQXKHOCTH
BO3/1yXa
[TpunHIUTIBI
paboThI
TEIJIOBBIX
JIBUTaTeENCH.
ITapoBas
TypOuHa.
JlBurareinb
BHYTPEHHETO
CropaHus

25

KII
TEIJI0BOr0
JIBUTATEIIS.
TenmoBwie
JIBUTATEIIN U
3alIuTa

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a7c7c




OKpY>Karoleun
Cpelbl

26

3akoH
COXpaHEeHus U
MIPEeBPALICHUS
DHEpPIruu B
TETUIOBBIX
mporeccax

27

28

IToaroroBska k
KOHTPOJIBHOU
pabote 1mo
TEeME
"TemnoBeie
SIBJICHHSI.
N3mMmeHeHue
arperaTHbIX
COCTOSIHUI
BenecTna"

KonTponbhas
pabota no
TEME
"TennoBele
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a8312

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a86ae

29

DnekTpu3anus
tein. JIBa pona
ANEKTPUUYECKUX
3apsI0B

30

Ypok-
HCCIIEOBAHUE
"DnexTpu3anu
S Tl
WHAYKIMEN U
npu
COMPUKOCHOBE

HHUH

31

BzaumopeiicTt
e
3apsHKEHHBIX
Tea. 3aKoH

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a87¢e4




Kynona

32

33

34

DIIEKTPUYECKO
€ 1oJe.
Hanpsixennoct
b
AIEKTPUUYECKOT
0 MOJl.
[Tpunimn
CYNEpIIO3ULINH
INEKTPUUYECKUX
osiein

Hocurenn
ANEKTPUUYECKUX
3apsJI0B.
DneMeHTapHbI
W 3aps.
Crpoenue
aToma

IIpoBogHuKH U
JTUDJIEKTPUKH.
3akoH
COXpaHEHUS
BJIEKTPUYECKOT
0 3apsja

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a8a0a

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a8ef6

35

Pemenue 3amau
Ha
MIPUMEHEHHE
CBOMCTB
AIEKTPUIECKUX
3aps/i0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a90cc

36

DNeKTpUYECKH
1 TOK, yCIIOBUS
€ro
CYIIIECTBOBAHU
1. UcTouHnku
AJIEKTPUYECKOT
0 TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a95a4

37

HeicTBus
AIEKTPUICCKOT
0 TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a96b2

38

Ypok-
HCCIeI0BaHNE
"JleiicTBUE




3IEKTPUUYECKOT
0 I10JIA Ha
MIPOBOTHUKHU U
JUBJIEKTPUKU"

39

DNEeKTpUYECKU
1 TOK B
MeTaax,
KHUJKOCTAX U
razax

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a9838

40

DneKkTpuyecka
s1 IETIb U €€
COCTaBHbIE
4acTu

41

Cuuia Toxa.
JlaGopaTopnas
pabora
"U3mepenue u
peryJiIupoBaHu
€ CUJIbI ToKa"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a8bd6

42

43

44

DNEeKTPUUIECKO
€ HalnpsKeHHeE.
BonbsT™merp.
JlaGopaTopHnas
pabota
"U3mepenue u
peryJiupoBaHu
€ HanpsKeHus "

ConpoTuBieHn
€ TIPOBOJIHUKA.
VYnensHoe
COIIPOTHBIICHU
€ BeIecTBa

JlaGopaTopHas
pabora
"3aBUCUMOCTB
AIIEKTPHYECKOT
0
COIIPOTHBIIEHU
s IPOBOJTHUKA
OT €ro JUINHBI,
TUTOIIAN
MIOTIEPEYHOT0
CeUeHHs U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a9%¢e14

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff
0aa738




Marepuana"

45

3aBHCHUMOCTh
CHJIBI TOKA OT
HaIPsKEHUSI.
3axon Oma Jjis
ydacTKa [enu

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oaad44a

46

47

48

49

JlaGopaTopHas
pabora
"UccnenoBanu
€ 3aBUCUMOCTHU
CHWJIBI TOKA,
WAYILETo uepes
pe3ucTop, ot
COIIPOTHBIICHU
s pe3rcTopa u
HaMPSKCHUS
Ha pe3ucrope"

IlocnenoBsaren
BHOE U
rapajieabHOe
COCIMHEHHUS
MPOBOJTHUKOB

JlaGopaTopHas
pabota
"[IpoBepka
npaBuiIa
CIIOKEHHUSI
HaIpsHKEHUN
npu
nocjeoBareib
HOM
COEAMHEHUHU
IBYX
pe3nucropos”
JlaGopatopHas
pabora
"IIpoBepka
npaBuiIa Jyis
CHJIBI TOKA IIPH
napaieIbHOM
COEAMHEHUHU
pe3uctopon”

bubmuorexa [JOK
https://m.edsoo.ru/ff
0aa04e

bu6mmoreka [JOK
https://m.edsoo.ru/ff
OaaasS8

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oaadle

50

Pemenue 3agau

bubmuoreka [JOK




51

52

Ha
MIPUMEHCHHE
3akoHa Oma
TS
pa3IUnYHOTO
COEIMHEHHUS
MIPOBOJIHUKOB

PaboTa n
MOIIIHOCTD
AIEKTPUIECKOT
0 TOKa. 3aKOH
Jxoynsa-Jlenna
JlaGopaTopHas
paborta
"OnpeneneHue
paboThI U
MOIIHOCTH
ANEKTPUUYECKOT
o Toka"

https://m.edsoo.ru/ff
Oaaf8a

bubmuorexa [JOK
https://m.edsoo.ru/ff
0ab124

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0ab3e0

53

ONEeKTpUYECKH
€ LIeTH U
oTpeduTenn
BJIEKTPUYECKON
SHEpPTUU B
ObITY.
Kopotkoe
3aMbIKaHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ab660

54

ITocTosHHBIC
MAarsuThbl, HX
B3aMMOJCHCTB
nue

55

Ypok-
HCCIIeTOBAaHNE
"U3yueHne
nojeu
MOCTOSTHHBIX
MarHuToB"

bubmuorexa [JOK
https://m.edsoo.ru/ff
0Oac3d0

56

MarauTtHoe
oJIe.
MaruuTtHoe
noJsie 3eMIu U
€ro 3HauCHUE
JUTS 5KA3HU Ha

bu6mmoreka [IOK
https://m.edsoo.ru/ff
OacOba




3emite

57

IToaroroBka x
KOHTPOJIBHOU
pabote mo
TeMme
"DnexTpuueck
ue 3apsiibl.
3apsiKEHHbIE
Tea U ux
B3aHUMOJICUCTB
U,
ITocTosiHHBIH
BJIEKTPUYECKUI

TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oabd2c

58

KonTponbhas
pabota 1o
TeMe
"DnexTpuyueck
ue 3apsibl.
3apsKeHHbIE
Tena v ux
B3alMO/JICVCTB
usl.
[TocrossHHBIM
BIEKTPUYECKHUI
TOK" /
Bcepoccuiicka
sl IPOBEPOYHAs
pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oabea8

59

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH 110
TeMe
"[TocTostHHBII
ANIEKTPUYECKHUI
TOK" /
Bcepoccuiicka
s IPOBEPOYHAas
paborta

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oacdc6

60

OmnsIT Opcrena.
MaruuTtHoe
mnoJje
AJIEKTPUYECKOT

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oac1d2




0 TOKa
MaruauTtHoe
0JI€ KaTyIIKH
C TOKOM

61

IIpumeHeHue
ANEKTPOMArHUT
OB B TEXHHKE.
JlaGopaTopHas
paborta
"U3yuenue
JEUCTBUSA
MarHiuTHOTO
oJIs Ha
MIPOBOIHHK C
TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oac74a

62

63

DneKkTpoaBUTa
TeJNb
MIOCTOSTHHOTO
TOKa.
Hcnonb3zoBanu
e
3JIEKTPOABUraT
eJel B
TEXHUYECKUX
YCTpPOMCTBAaX U
Ha TPaHCIOpTe.
Jlaboparopnast
paborta
"KoHcTpynpos
aHue u
u3yueHue
paboThI
AJIEKTPOIBHUTAT

ens"”

OnEBITH
®dapanes.
3akoH
AJICKTPOMArHUT
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9 KJIACC
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TOYKA
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OTHOCHUTEIHLHOCT
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0ad474
MEXaHUYECKOI0
JIBUKEHUSI
PaBHomepHOE bubnunoreka [JOK
IIPSAMOJIMHENHOE 1 https://m.edsoo.ru/ff
JIBIOKCHUE Oad19a
HepasHomepHoOE
MIPSMOJIMHENHOE
JIBIDKCHHUE. |
Cpenusis u
MTHOBEHHas
CKOPOCTb
[IpssmonunenHoe
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PaBHOYCKOPEHHO
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YCKOpEHUS Tela
npu
PaBHOYCKOPEHHO
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M ABHXXCHHHU I10

HAaKJIOHHOH
miockocty"
CBoOomguoe
8 MajgeHue Tell.
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PaBHomMepHoOe
JIBHYKEHUE 110
OKPY>KHOCTH.
[Tepuon u bubnunoreka [HOK
9 qacToTa https://m.edsoo.ru/ff
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10 JILHOE
YCKOpEHUue
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17 pabota https://m.edsoo.ru/ff

«Omnpenenenue

Oaee28




KECTKOCTHU

MPY>KUHBDY
bubmuorexa [JOK
18 Cuna TpeHus 1 https://m.edsoo.ru/ff
0af738
Penrenue 3amay Bu6mmoreka [IOK
19 o teme «Cuna 1 https://m.edsoo.ru/ff
TPEHHSI» Oafa26
JlaGopaTopHas
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"Onpesenenue bu6mmoreka [IOK
20 koo (T 1 https://m.edsoo.ru/ff
0Oaf8be
TPCHHUS
CKOJIb)KCHUS"
Pemenue 3amau
110 TEMeE
"3 AKOHDI bu6mmoreka [IOK
21 https://m.edsoo.ru/ff
Hprotona. Cuna
Oafb3e
ynpyroctu. Cuiia
TpeHus"
Cuna TsHKeCcTH U
3aKOH
BCEMHUPHOTO bubnunoreka [JOK
22 TATOTCHUSL. 1 https://m.edsoo.ru/ff
Yckopenue 0af044
¢BOOOIHOTO
naeHUs
Ypok-
KOH(epeH1us
"JIBr>KEHUE TEN
BOKPYT
23 IPaBUTALUOHHOT 1
0 LIEHTpa
(ConHeuHas
CUCTEMA).
IamakTuku"
Pemenue 3agau
o Teme "Cuna bubmuorexa [JOK
24 TSKECTH U 3aKOH 1 https://m.edsoo.ru/ff
BCEMHPHOTO 0af5t8
TSIrOTEeHHS"
)5 [TepBas ] bubnnorexka [HOK
KOCMHUYECKas https://m.edsoo.ru/ff
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MaTepUaIbHOU
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AOCOIIOTHO
TBEPJIOE TEIIO.
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TBEPJIOTO TeNA C
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MoMeHT CHITBI.
LlenTp TsxecTn
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TBEPIOE TEIIO.
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1
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KOHTPOJIBHOU
pabote o Teme
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JIBIDKEHUE.
BzaumogeiicTre

"

TCI
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pabota mo Teme
n
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n
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https://m.edsoo.ru/ff
0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MYECKUX SBICHHHA B
OKpY’KalOIIeM MHpE, B TOM 4YHClIe (PU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PUINUECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (DU3UYECKHE SIBIICHUS,
UCHONB3YSl (U3MUECKUE BEIUWYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHUS U €UHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYJIBL,
CBS3BIBAIOIME JIAaHHYIO  (PM3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3alMCBIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

O00BSACHATh (PU3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMl MPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIITL MNPUYUHHO-CICACTBCHHBIC CBA3U, CTPOHUTH
o0bsicHeHMEe W3 | — 2 JOrMYecKWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 MEWCTBUS, UCMOJb3YSl 3aKOHBI U




dbopMyibl, cBsi3bIBatONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHaIN3a
YCJIOBHMS 3aJaud  3alUChIBaTh KPATKOE YyCIOBUE, IOJICTABIIATH
buznyeckue BeMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAMMEBIE JJIsi PEUICHUS 3ajad, OILICHUBATh

PEATUCTUYHOCTD MOJTYYSHHON (PU3UYECKON BETUUMHbI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU [OMOIIU
(¢u3n4ecKuX METOJOB, B ONHCAHUHM WCCIEAOBAHHS BBIICIATH
npoBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TIOJNyYCHHBIH pPE3yJbTaT, HAXOAUTh OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBJICHUA WU
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpSEMbBIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0 OIBITa U (POPMYITUPOBATH BBIBOBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUsI C HCIOJB30BAHUEM AHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEJIMYUHBl OT JIPYrOM C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHMUI,
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO MCCIIEOBaHUS, COOUpPATh
YCTaHOBKY M BBINIOJIHATH U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX Ta0INIl U TPaQUKOB, A€TIaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (DU3NYECKHX BEIMYUH, CIeIys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHocTH npu paboTte ¢

J1a00paTOpHBIM 000pYyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBHS NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHLMIBI JEUCTBUS HU3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OIHCAaHUS,
UCIONIB3YSl 3HAHUS O CBOMCTBaX  (U3MYECKUX  SIBICHUH U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHUS 3I0POBbS H

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3aJlaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUI M TyTEM CpaBHEHHUS Pa3IMYHBIX HCTOYHHUKOB
BBIICTISITE  MH(POPMAIMIO, KOTOpPAsi SBISCTCS MPOTHBOPSYUBON WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu MHTepHeT, Bianersb
npuéMaM# KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpazoBaHus HHPpOpMaIUH

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/aBaTh COOCTBEHHbIE KpAaTKHE MMChMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHpOpMaUU (PUINYECKOTO
CoJIep’KaHus, B TOM YHCIE MyONUYHO JelaTh KpaTKue COOOIIEHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAHUN, TpPU ITOM
IPaMOTHO UCHOJIb30BaTh W3Y4YEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE MTPE3eHTaluel

IIPpU BBIITOJIHEHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmc B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aICKBATHO OILCHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIIIBI, BBICTPpAaWBATHb
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBaA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHUs

1.1

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jindaTthb SBJICHUA IO OMHCAHUIO HMX XaApPAKTCPHBIX CBOMCTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3UYECKUX SBICHUN B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3HUECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU IMPABUIIBHO
TPAaKTOBaTh  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI U €AUHULB! (PU3MUECKUX BEJIMUUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpaUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBHUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U MPOIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHMCHIBaTh €ro MaTeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BbsCHEHUE U3 |
— 2 JIOTMYECKHX IIaroB C IOMOIIbIO | — 2 W3Yy4EeHHBIX CBOWCTBA

(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1aydl B 2 — 3 /elCTBUS, UCHOJb3Ys 3aKOHBI U
(bopMyIbl, cBsI3bIBatONINE (PU3NUECKHE BEIMYUHBI: HA OCHOBE aHaIN3a
YCIIOBUS 3a/1a4X 3alIMChIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JMAHHBIX JUIS pelleHHs 3aJauyd, BbIOMpAaTh 3aKOHBI U  (HOPMYIBI,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJyYeHHOE 3HaueHue (U3UYECKONH BEIUYMHBI C W3BECTHBIMU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU
(bU3MYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEAOBAHUS, BEIICIATh
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSIKA

MMPOBCACHUA UCCIICAO0OBaHNA, ACIaTh BBIBOIABI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/I?)I/I‘IeCKI/IX SIBJIECHUU WJIH
(GU3MYEeCKUX  CBOWCTB  Tel:  (QOpMyIHpOBaTH  IPOBEPSEMBIC

OpPEANONOKEeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEINYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIb30BAHUEM IMIPSIMBIX H3MEPEHUM:
IUIAHUPOBaTh MCCJEIOBAHUE, COOMpaThb YCTAHOBKY M BBINOJIHATH
U3MEpeHus, cienysd  MNPeIOKEHHOMY  IUIaHy,  (UKCHPOBAThH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIMIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA q)HSI/I‘IeCKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTaHOBKY,
ceaysa HpGI[JIO)KGHHOfI HHCTPYKIIMK, W  BBIYUCIATH 3HAUCHUC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIMINBI JEHCTBUS W3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HUX ONUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBIEHUH U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb NPOCTHIC TCXHUYCCKHC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJIATh CXEMbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeIbHBIM | MapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOT'0 UCTOIb30BaHUS (PU3NUECKUX 3HAHUH B MOBCETHEBHOMN
KU3HM 171 oOecriedueHHs 0O€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3/10POBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEbHBIX HMCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COAEpIkKaHMs, CIPaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHer; Bianetb npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpa3oBaHus UHPOPMAIMN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3UUECKOTO
COJICp)KaHUsI, B TOM 4YHUCIEC NYOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HMCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIOJIB30BaTh H3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI>'I

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ, B JCATENbHOCTb TPYIMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCITOJIB30BaTh N3yYEHHBIE IIOHATHS

pa3iuyaTh SBJICHUSA II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE
pacro3HaBaTh NpPOSBIEHHE W3YYEHHBIX (DU3UYECKUX SBJIEHUN B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,

IIpU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIE CBOHCTBA Ten U (DU3UYECKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWUU TPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  HCIOJB3yeMBIX  BEJIUYUH,
0003HaYCHHS U €AMHUIIBI (PU3UUECKUX BEITUYNH, HAXOAUTH (HOPMYJIBI,

CBSI3BIBAIOIME JIAaHHYIO (PHU3MUYECKYI0 BEIHMYMHY C JIPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(GUBHYECKUX BEIIMYNH

XapaKkTepu30BaTh CBOKMCTBA Tel, (PM3MUECKUE SIBICHUS W IPOIIECCHI,
UCIIONIb3YSl M3YyYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUC

1.6

O0BSICHATH (PU3UYECKHE ITPOLECChl U CBOMCTBA Tell, B TOM YUCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH O0bSICHEHHE U3 2
— 3 JIOrMYecKHX IIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/ISI/I‘IGCKI/IX ﬂBHeHHfI, Q)HSH‘IGCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIONINEC
dbusznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABISATH HEJOCTAIONINE HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOTUMBIE
JUISL peleHusl, MPOBOJIUTh PacyE€Thl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bu3MYECKUX METOOB, MCIOJb3Ysl OMMCAHUE HCCIIEA0BAHUS, BBIIEIATH
IIPOBEPSIEMOE TMPEAIIOIOKEHUE, OLIEHWBATh IMPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYSCKUX SBICHHA WIIN
(bU3UYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYITUPOBATH BHIBOBI

1.10

IPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsIeMOr BeTWYUHBI ((OKYCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIHYUH C
WCIIOJIb30BAHUEM TPSIMBIX WU3MEPEHUM: IIaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHMS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYMUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, CIenys NPEIIOKEHHOW WHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATH IIOJY4YCHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIE TNPH3HAKH HM3YYEHHBIX (PH3MUECKUX MOJIEIICH:
MaTepHaibHas TO4YKa, a0COIIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOJCJIb aTOMHOI'O dAJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOMl HAa HUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DU3MUECKUX SBICHHA H HEOOXOJIUMBIC

(I)I/ISI/I"ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX npudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PpEIIeHUN Y4eOHO-MPAKTUYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300pakeHUHN B MIIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

OPUBOAUTH TNpHUMEpHl (HAXOAUTH MH(QOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KHU3HU Juid  o0ecriedeHHs O€30MacHOCTH Tpu  OOpallleHuH ¢
npuOopaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPaHEHHSI 30POBBS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (HU3HUECKOTO COACPKAHUS B CETH
WNHTepHeT, caMoOCTOATENbHO (OPMYIHpPYs TOWCKOBBIM  3aIpoc,
HAaXOOUTh TYTHU  ONPEAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOTIOJHUTEIHHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPH  BBIMOJTHEHWHM YYE€OHBIX 3a/laHUil  HAy4YHO-
MOMYJSIPHYIO JINTEPATypy (DU3MYECKOro COAEp)KaHUs, CIPaBOYHBIE
Marepuasibl, pecypcbl cetu  MHTepHer; Bianetb npuéMaMu

KOHCIEKTUPOBAHUS TEKCTa, MPpeoO0pa3oBaHus UHPOPMAIUN U3 OJHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAIMM W3 HECKOJIbKUX HCTOYHHUKOB (PHU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIHN MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMeld ¢ yd4&ToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUECKUX
IIPOLIECCOB PACHPENeNiITh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3a BBINOJIHEHUEM IUIaHA
JNEUCTBUA M KOPPEKTUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIAJ B JESATENbHOCTb TPYMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIE  TOTOBHOCTh

pa3pemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEeHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®u3zuka — Hayka O Impupoje. SBIeHUs NPUPOABIL.
1.1 duznyeckue  ABJIICHHA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBBIC

dusnueckue BeaMuuHbL. V3MepeHue  puU3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHUIL

ECTGCTBCHHOHay‘IHHﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[CHI/IC,
13 MMOCTAaHOBKA HAYYHOI'O BOITPOCA, BBIABHMIKCHUC T'HIIOTES,
1 9KCIICPUMCHT 110 TIPOBEPKE THUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.

###HPar###l13mMmepenne 00bEMa KHUIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###0OnpeneneHue pa3MepoB MaJIbIX TEIL.

###Par###lI3mepenue  TemmepaTypbl MpU  TIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

###Par#H##CTpoeHNe BELECTBA: aTOMbl U MOJIEKYJIBI, UX
2.1 pa3Mepsl. OMEBITHI, JTOKa3bIBAOIIIE JIACKPETHOE

CTPOCHUC BCUICCTBA

2 ###Par### ]| piokenne  vactuir  BemectBa.  CBs3b
2.2 CKOpPOCTH  JIBJKEHHS  4YacTUIl C  TeMIepaTypomu.

BpoyHoBckoe nBmxenue, 1uddysus

53 B3anmoneiicTBre YacTUI BELLIECTBA: IIPUTSHKEHUE U
OTTAJIKUBaHUE




###Par###ArperaTHple COCTOSIHHS BEILIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXIy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuueckue paboThI:
###Par###01enka quaMmerpa aToMa METOJIOM PSAOB (C
ucronb30BaHueM pororpadmii).

2.6 ###Parf##OnbITBl  TI0  HAONIOJIEHUIO  TETUIOBOTO

pacuIMpeHust ra3os.
#H##Par#H##0nbITBl 110 OOHAPYKEHUIO JIEHCTBUS CUJI

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JBM)KEHHE
#H#Par#H###CKOpOCTb. Cpennss CKOpOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKEHUHU. Pacuér myTtu u BpeMeHu
JBUKECHUS
SIBnenune uHepuuu. 3akoH MHEpUMH. B3aumoneincrtsue
33 T€N KaK MPUYMHA U3MEHEHHUS] CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par###lnotHocTs BemiecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BelllecTBa
3.5 Cwita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEI
16 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' IIOMOUIBbIO AUHAMOMETPA
37 ###Par#H#H#IBnenne TaroteHus u cuia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHUE CKOJIBKEHUS U TPEHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
1.9 #H##Par###(CnoxxeHue CHWJI, HaIpaBJICHHBIX 10 OJIHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTHyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUIECKOTO
aBToMoOmiIs U Tak jgainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
OPWIOKEHHOW  cuibl.  OTBITBL, JAEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHHUSI OT Beca Tena U

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH

®Ou3nIeCcKue SIBICHHUSI B mpupoac: NpuMepbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM mpupoae,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHUYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenune TBEpAoro tena. CrocoObl yYMEHbIIECHUS U

+ YBEIMYCHUS IaBJICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TeMIIepaTyphbl
43 [Tepenaua naBiaeHus TBEPIBIMU TEJIaMH, KUAKOCTIMH U
' razamu. 3akoH [lackans. [THeBMaTndeckre MammHbI
3aBUCUMOCTh  JIaBJICHHUS KHJIKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCysl.
['mapaBiamyeckie MeXaHU3MBbI
AtMocdepa 3emnn u atmochepHoe aasieHue. [IpuunHel
15 CYIIECTBOBaHMs BO3AYHMIHON 000j04Yku 3emiu. OnbIT
' Toppuuennu. 3aBUCHMOCTh aTMOCGHEPHOTO JaBJIECHUS OT
BBICOTHI HaJ] YPOBHEM MOps
» U3mepenne armocdepHoro naeneHus. [lpubopsl ans
' U3MepeHus: aTMOC(epHOro J1aBiIeHUs
JlefictBue KXUAKOCTM M Ta3a Ha IOTPYyKEHHOE B HUX
4.7 Teno. BelTamkuBaromas (apXumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InmaBanue Ten. Bo3ayxonnaBanue




4.9

[TpakTrueckue pabOTHI:

HccenenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT
o0béMa MOTrpYyKEHHOM B JKUIKOCTH 4YacTH TeJja.
OmnpeneneHye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€no,  MorpyxéHHoe B  xkuakoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOUIEN CHJIbL, AEHCTBYIOLIEH
Ha TeIO0 B JKUJIKOCTH, OT Macchl Tena. OINbIThL,
JEMOHCTPUPYIOLME  3aBUCHUMOCTb  BBITAJIKMBAIOLLEH
CUJIBI, IEHCTBYIOIIEH Ha TENO B >KUIKOCTH, OT 00bEMa
MOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa WM
KOHCTPYMpPOBAaHHE  JIOJAKM M  OIpeAclieHHe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIUSIHUE
aTMoc(hepHOro JaBJICHHS HA KUBOW OpPraHU3M, TUTABAHHE

pBIO

4.11

TexHUYeCcKHne YCTPONCTBA: COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckasi MOIHOCTh
53 [IpocTble MeXaHM3MBI: pblyar, OJOK, HaKJIOHHAs
' 10ckocTh. [IpaBusio paBHOBecHs pblyara
54 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koaddunment
5.5 10JIE3HOTO JEeNCTBUS MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas s3Heprus
sg ITonHass mMexaHudeckas SHEPrusl. 3aKOH W3MEHEHUs U
' COXpaHEHMsI MEXaHUYECKON YHEPTHH
5.9 [TpakTiueckue paboThI:




###Par###Onpeneneane pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEpPHOM JBM)KEHHUU Tejla 110 TOPU30HTAIBHOU
noBepxHocTu. MccinenoBanue ycnoBuil paBHOBECHUS
ppuara. M3mepenue KIIJI HakJIOHHONM IIJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUUYeCKOMH OHEPIrun

du3nyeckue sABJICHUS B npupoac: pbHaru B TEIC

5.10
4esioBeKa
TexHuueckne YCTpOMCTBA: phlYar, IMOJBWXXHBIA U
5.11 HETOJABMKHBIM OJIOKH, HaKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszjena 3JieMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUU CTPOEHMs BemiecTBa. Macca M pasmepsl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, KUAKOTO M Ta3000pa3HOTO
6.2 cocrosiHMi BemiecTBa. Kpucramnnmueckue u amopdHbie
Tena
OObsicHeHre CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOpUU
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue U cxaTue
66 Temnepatypa. CBs3b TeMmMIeparypbl €O CKOPOCTHIO
' TEIUIOBOTO IBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. Cioco0bl M3MEHEHHs BHYTPEHHEH
' SHEPIUuu: TerIonepeaada 1 CoBepiieHue padoThl
6.8 Bunel temonepenadyu: TEIIONPOBOJHOCTb, KOHBEKLIHS,




U3JIy4eHUE

KomuuectBO  TEIUIOTEL VnaenpHass  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemnmooOMeH u TemiIoBO€ paBHOBecHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMUYECKUX BELIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapooOpa3zoBanue u  koHjeHcanus. Mcmapenue.
610 Kunenue. VYpaenbHas  Temiota mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  aurarenei  KITJ]
6.15 TEIJIOBOrO ABUraTess. TeroBble ABUTATENd U 3alluTa
OKpY’Karolllen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
#H##Par###OnbITl 10 OOHApPYXKEHUIO JEHCTBUSA CUI
MOJICKYJISIPHOTO TTPUTSKEHUSI.
##H##Par#H###OnbITEl 10 BBIPALIUMBAHUIO  KPUCTAIJIOB
MOBAapEHHOM COJIM WM caxapa.
###Par#H##OnbITEl 10 HAONIOACHWIO  TEIJIOBOTO
617 pacCIIUpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

###Part##Onpenenenue NaBlieHUs] BO3ayXa B OaiioHe
HIpuIa.

#H##Parf##0OnbITbI, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHHUS BO3[yXa OT €ro oO0béMa W HArpPEeBaHUS WU
OXJIQKICHHUSI.

###Par###] [poBepka TUNOTE3bl JTUHEUHOW 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKON




6.18

TpyOKe OT TeMIeparyphbl.

###PartH##Habmonenne M3MEHECHUS BHYTPEHHEHN
SHEPTHM Tejla B pe3yJbTare Teruionepeaadyn U padboThl
BHCIIHUX CHUIL.

###Par##llccnenoBanue SBICHUS TEIIOOOMEHA TIpH
CMEIIMBAHUH XOJIOJHOU U TOpsuei BOIBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

###Par###OnpeneneHue yAEIbHOU TEIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mpoiiecca UCIapeHus.
##H#Par#H#OnpeneneHue  OTHOCUTENBHOM — BIAKHOCTHU
BO3/IyXa.

#H##HParf##OnpeneneHue yAaelbHOW TEIUIOTHI IJIABICHUS

Jpaa.

Odusnyeckue SBICHUS B TMPHPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWULIPHBIE SBIEHUS B TPHUPOJE,
KpUCTaJUTBI B Tipupoae, u3nydeHre CoiHIa, 3aMep3aHne
BOJIOEMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpPOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIOIb30BAHUS KPUCTAJIOB, >KUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPAaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOWHa,

ABUTAaTCJ]Ib BHYTPECHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poga dJEKTPUUECKUX 3apsI0B
BszaumoneiictBue 3apsokeHHbIX Tenl.  3akoH Kynona

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJEUCTBUS 3apsDKEHHBIX TEJ OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTD 3JIEKTPUYECKOTO

noss. lIpyHoUn cyneprno3uuyu 3JIEKTPUYECKHUX I10JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »sriexTpuyeckux 3apsaoB. DJEeMEHTapHbIN

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBUS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus ANEKTPUUYECKOTO TOKa (TeroBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
Onexktpuyeckas uenb. Cuwia Toka. DIJIEKTPUUYECKOE
7.8
HaIpsDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH OMa AJ1s yyacTKa Lenu
[TocnenoBarenpHOE W MapajuIeIbHOE  COEAMHEHHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DNeKTpUuecKkue LEenu U MOTPEOUTENH SJIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrosHHble MarHuTHl. B3auMonencTBUE MOCTOSTHHBIX
7.14
MarHuTOB
715 MarauTtHOoe mone. MarHmuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
16 OmneIT Dpcrena. MarHuTHOE MOJ€ PAEKTPUYECKOTO TOKA.
' [IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JleficTBU€ MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSHHOTO TOKa. VMcronb3oBaHue
' 3JIEKTPOJIBUTATENCH B TEXHUYECKHX YCTPOMCTBAX W Ha
TpaHCcIopTe
7.18 OnbiTel  @apaned.  SIBieHWe  AIEKTPOMATHUTHOM




naaykiuu. [Ipasumno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTy4YeHUs
7.19 3JIEKTPUYECKON SHEPIuMu. DIIEKTPOCTAHIIUU Ha

BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKITUEH

Y TIPU COTIPUKOCHOBEHUH.

HccnenoBanne pAelcTBUS SIEKTPUUECKOTO IIOJIs  Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON IIEMH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perympoBaHue HAMIPSHKCHHUS.

HccnenoBanme 3aBUCHIMOCTH CHJIBI TOKA, UYIIETO Yepes

PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCHUMOCTH

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CUJIBI TOKA MPHU MapajlyieIbHOM
COoeMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOIO  TOKa,
BBIJIETIAEMON Ha pe3ucTtope. VcciaenoBanrne 3aBUCUMOCTH
CWJIBI TOKA, UIAYHIETO YEpPEe3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUS TOCTOSHHBIX MarHHUTOB.
W3y4eHre MarHuTHOTO IOJIA IOCTOSHHBIX MarHUTOB IIPU
ux oObeauHeHUM M pazgeneHuu. MccnemoBanue
JENCTBUS 3JIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBHUCHUMOCTh  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTYyIIKE. HSy‘ICHI/Ie

I[CP'ICTBPISI MArduTHOrO II0JI1 Ha MPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIA. N3smepenne KII
3JEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKIHUH:
HCCIIeNOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHUA

WHAYKIOUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHHS B TMPUPOJL: DICKTPUUECKUE
SBJICHUS B  arMocdepe, DICKTPUYECTBO  IKUBBIX
OpraHU3MOB, MarHuTHOE Moje 3emiu, Aperd MoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KM3HHU Ha 3emJie, MOJsIpHOe

CHAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKOIN, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENNbHBIE  MPUOOPBI,  HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEID

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Kon anemenrta [IpoBepsiembie 2IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
- Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTE MEXAHUYECKOTO IBUKCHUA
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
###Par###HepaBHOMEpHOE NMPSIMOJIMHEHHOE JBHKCHUE.
8.4 CpenHsii W MIHOBEHHass CKOpPOCTb Tela IIpH

HCPpaBHOMCPHOM ABHXKCHUU




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHEHHOE

8.5
JIBUYKEHUE
8.6 ###Par##H#CroOonHoe nagenue. OnbiTel ["anunes
###Parf##PaBHOMEpHOE JBUIKEHHE IO OKPYKHOCTH.
8.7 [Tepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopoctu. LlenTpocTpemMuTenbHOE YCKOPEHUE
8.8 [Teperiit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTrona
8.11 H#HHAPar###] [puHuun cyneprno3uiuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
###Parf##Cuna TpeHUs: CHJIa TPEHHUS CKOJIbXEHUS,
813 cuJia TPEHUS MOKOs, IPYTUe BUIbI TPEHUS
###Par###Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
814 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaeHUS
JBwxenne  1utaner  Bokpyr — Comnma.  Ilepsas
81> KOCMHUECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku
PaBHOBecue MaTepuanbHON TOUKU. AOCOTIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecre TBEPIOTO TeNa C 3aKPETUIEHHON
817 oCb10 BpanieHus. MomeHT cuibl. LleHTp Tsbxkectu
8.18 Nmnynsc tena. M3menenne umnyinbca. Miynsc cuiibt
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 H###Par###PeakTUBHOE JBUKEHUE
8.21 Mexannueckas paboTa U MOIIIHOCTb
PaGora cun TsxkectH, ympyroctd, TpeHus. CBs3b
822 SHEPTUU U PaboThI
[loTenuuaneHass SHeprus Teja, MOAHATOrO  Haj
8.2 MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHimanpHast HEPTUs CHKATON MPYKUHBI
###Par###Kunetnueckas  sHeprus.  Teopema o
825 KUHETHUYECKON dHEPIUU
8.26 #H##HPar###3aKkOH COXpaHEHNsI MEXaHUYECKOW SHEPTUH




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKONBbXKEHUS Opycka
WM JIBIDKEHHUS IIapuKa [0 HAKJIOHHOM IIOCKOCTH.
Omnpenenenne yCKOpEeHUsl Tella IMpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HA4YallbHOM CKOPOCTH MYTH OTHOCSITCS
KaK psAg HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJIBI HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodhdunmeHTa TpeHus ckoimxkeHus. OmnpeeneHue
KECTKOCTU TpYyXKuHBL. OmnpeneneHue padOThl CHIIBI
TPEHHsSI TIpU PABHOMEPHOM JIBIDKEHHUH Tejla IO
TOpPU3OHTAILHONU MoBepXHOCTU. OmnpeneneHue pabdOTHI
CUIBI  yOPYroCTH  IIpd  MOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOJBMKHOTO U TMOABUKHOTO

0JIOKOB

®u3nYeCKUe SIBJICHUS B MPUPOJE: NMPUINBBI U OTIIWBBI,
nBuKeHne 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIB>)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JIATYUKHU

TIOJIOKCHMUS, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
09 Maremaruueckuit u [IPY>KUHHBIN MasITHUKHU.
' [IpeBpartenune sHepruu npu KosaedaTeabHOM ABHKEHUN
93 3aryxatome koseOaHus. BwIHYyXaeHHBIE KOJeOaHUS.
' Pesonanc
Mexanunyeckue BoJHbI. CBONCTBa MEXAHUYECKHUX BOJIH.
9.4 [IpononsHble M monepeyHble BOMHBL. J[JIMHA BOJHBI U

CKOpOCTh €€ pacmpocTpaHeHus. MexaHnyecKkue BOJHBI




B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI

9.5

3ByK. [ poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

9.8

[IpakTuyeckue paboTHI:

OnpeneneHue 4acToThl M IepuoAa  KoseOaHU
MaTeMaTHYECKOro MasiTHUKA.

OnpeneneHue 4acToThl M IepuoAa  KoseOaHUi
IPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuojia  KoJjeOaHMiA
MOJIBEIIEHHOT0 K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuojia  KoJjeOaHMiA
IPY)KMHHOTO MasTHUKa OT Macchl rpysa. IlpoBepka
HE3aBHUCUMOCTH nepuoja Kosie0aHui rpysa,
MIOJIBEIIEHHOTO0 K HUTH, OT Macchl rpy3a U *KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus CBOOOTHOTO MaieHUs
@u3nyecKue SABICHUS B IPUPOJE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSCEHUE, CEMCMUYECKUE BOJIHBI,

IyHaMH, 5XO

9.9

Texnuueckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUC

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ixana 57€KTPOMarHUTHBIX BOJIH

103 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBeETa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO Tese(hoHa
dusznueckue SBIEHUS B TpUpojAe: OHOJIOrHYecKoe

10.5 JEeHCTBHE BUJIUMOTO, yIbTpadrOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBas mojnenb cBeta. ICTOUHUKY cBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKeHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH IIPEIOMIIEHUS CBETA.
' [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 Jlunza. Xop jiydeid B IMH3E
116 OnTnueckast cucrema ¢oroanmnapara, MUKpPOCKONA U
' TeJecKoIa
17 I'maz kak onruyeckas cuctema. bINM30pyKoCcTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HproTOHA.
' CrnosxeHue CieKTpajabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue pabOTHI:
###Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa)KEHHs CBETOBOTO JIy4ya OT yIJIa MaJcHHUS.
###Par#Ht#l13yuenne  XapakTepUCTHK  HM300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJIEHUST CBETOBOI'O JIydya OT YIUVIa IaJeHUs Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ###Par###lonydenue  M300paXeHUH C  TTOMOUIBIO
coOuparoIei TUH3HI.
###Par###Onpenenenue (QOKYCHOIO pacCTOSHHUS H
ONITUYECKOM CUJITBI COOMpArOIIeH JTUH3BL.
##H##Par#H##OnbITEL 110 pa3ioXkeHuto Oenoro ceera B
CIIEKTD.
###Par###OnBITEI IO BOCHPHUSTHIO IBETA MPEIMETOB
IpU UX HAOJIOACHUH Yepe3 BETOBbIE (DUIBTPHI
dusnyeckue sABIEHUS B npupone: 3atMeHuss ConHua u
11.10 JlyHBI, 1IBEeTa TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOIL,




(doToanmnapar, ONTHYECKHE CBETOBOIbI

12

KBAHTOBBIE SABJIEHUA
121 Omnswitel Pezepdopna u mutanerapHas MoOJeNb aroma.
' Mogens aroma bopa
122 Hcnyckanue u morjouieHue cBera aToMoM. KBaHTHI
' JluneityaTbie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HyknonHas wmognens
' aTOMHOrO siapa. M3oTonsl
15 PannoaktuBHble mnpeBpamienus. [lepuon momypacnana
' aTOMHBIX S7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. VICTOUHUKYU 3HEpPrUn
' CosHma u 3BE31
12.9 Snepnasg sHepretuka. JleMcTBHE  pPagUOAKTUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPTUU YaCTHIIBI
10 TOPMO3HOMY ITyTH (10 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusndyeckue SABIEHUS B IPHUPOAE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4eHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PpATMOAKTHBHBIX W3JIy4EHUN HAa OpPraHUu3M
4eJI0BEKa
1219 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaIbHBINA JO3UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[Tonnmanne ponu  (QU3MKK B  HAYYHOHM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U
U T03HaBa€MOCTH SBJICHUM IIPUPOJbI, O POJM DKCIEPUMEHTA B
¢usuke, o cucreMoobOpasywomell poiau (GU3MKK B Pa3BUTHU
€CTeCTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIOIHMH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTHHE MHUpa, O BKJIAJE POCCHICKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
crioco0e CyIIeCTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUW NPUPOJBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3NYECKOe
SBJICHUE; YMEHHE PacllO3HABaTh MPOSIBIEHNE U3YUYEHHBIX (DU3MUECKUX
SBJICHUHN B OKPYXAIOLIEM MUPE, BBIAEIASA UX CYLIECTBEHHbBIE CBOIICTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHMYECKOIO
A3bIKa (PM3UKU U UCIOJIb30BaHUE UX JUISl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHUE XapaKTepu30BaTh CBOWCTBa Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘-IeCKI/Ie SIBJICHUA,

UCTIONB3YS PUBNUYECKUE BETMUUHBI

Bianenne ocHOBaMHM METOJOB HAyYHOrO IIO3HAHUS C YYETOM
cOOJIOIEeHHsT MPaBIJI OE30MAaCHOTO TPyJa: HaOMIoAeHUE (PU3HIECKUX
SIBJICHUMN:

YMEHHE CaMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUMN (PU3NYECKUX BEIMYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIILHO COOUpATh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HaUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTaThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJCHUE  HECIOXKHBIX  JKCIEPUMEHTAIbHBIX  HCCIEIO0BaHMII;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBaHWE IO  UHCTPYKLUUH,  MPEICTABIATH
MOJIyYEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATh MTOTPEITHOCTH, JAETaTh BEIBOBI IO PE3YJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOMCTB  (U3MYECKHX  MOJEIeH
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJl, IUIAHETApHAas MOJETbh aToMma,
HYKJIOHHasi MOJENIb aTOMHOIO f]pa) U yMEHHME NPUMEHSTh UX JId

00BsICHEHUS (PU3UUECKUX MPOLIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3y4YEHHbIE CBOMCTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha 6aze 2 — 3 ypaBHeHHi),
UCIONIB3YSl 3aKOHBI W (OpMyInbl, CBsI3bIBaOLIME (DU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBaTh KPaTKOE YCIIOBUE 3aJauH,
BBISBIISITh HEJOCTAIOILINE JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HeoOXouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATUCTUYHOCTH IOJIYYEHHOIO
3HayeHHUs (PU3MUECKOIl BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(I)H3H‘-ICCI(Oﬁ BCIINYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHne XapakTepu3oBaTh MPUHLHUINBI ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3UYECKUX SBICHUUW W HEoOXoaumble (DHU3NUECKHE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ NpUOOpaMH W TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3I0pOBbsI W  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEICHHS B OKPYXAWIIEH cpene; MOHMMaHUe
HEOOXOMMOCTH MPUMEHEHHS JOCTHKEHUH (PU3MKM ¥ TEXHOJOTHIM

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M MNPEACTABICHHUS HHPOpPMALUU
(GU3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;  YMEHHE  HCIOJb30BaTh  IpHU
BBIITOJIHEHUH YYEOHBIX 3alaHUil HAyYHO-TOMYJIAPHYIO JIHTEPATypy
(GU3M4ecKoro cojep:KaHus, CIPaBOUHbIE MaTepUalbl, PECYPChl CETH
WutepHer; BiageHwe 0a30BBIMH  HaBBIKAMH — IpeoOpa3oBaHUS
uHpOpMallUM M3 OJHOM 3HAKOBOH CHUCTEMBbI B JpYIyl0; yMEHHE
co3laBaTb COOCTBEHHbIE IMCBbMEHHBIE W YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cuctema  OTCU€TaA.
' OTHOCUTENBHOCTD JIBHXKEHHS
PaBHomepHoe u HepaBHOMepHOE nBIKEeHHE. Cpennsisi ckopocTh. Dopmyna mJis
1.2 BBIYUCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSAMONIMHENHOE NBHKEHHE. 3aBUCUMOCTb KOOPAMHATHI Tea OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO BUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsl TPOEKLUHUU CKOPOCTH, MPOCKIIHH
MepeMeNIeHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSIMOJMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl 1T TPOCKIIUUA TEPEMEIIEHUs, MPOEKIMH CKOPOCTH U TMPOESKIIUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCUMOCTH OT BpeMEHH Ui NPOEKIUU YCKOPEHHUs, MPOEKIIUN
CKOPOCTH, TIPOCKIIUU TEePEMEIIEHUs, KOOPJAWHATHI TPH PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU
CBobonnoe magenue. GopMyiibl, ONUCHIBaIONIME CBOOOAHOE MaJCHUE Tela IO
1.5 BEePTHKAIH (JBW)KEHHE TeJda BHHU3 WM BBEPX OTHOCUTENBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpEeMEHH MJIsi NPOEKLUUU YCKOPEHHS,




IOPOEKIUY CKOPOCTH U KOOPAMHATBI IpHU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTH YEpe3 paguyc OKPYXKHOCTH U IEPUOJ]

oOparreHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHbHoe YCKOpPEHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIILHOI'O

yckopeHus. @opmyiia il BBIYUCICHHUS YCKOPEHUS:

1.6
2
a. = v
R
dopmyia, CBSI3bIBaIOIIAsI IEPUOJ M YACTOTY OOpaIeHUs:
1
V= —
T
Macca. IInotHocTh BemecTBa. @opmya i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuita — BektopHas ¢puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlieHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzanmopencrteue ten. Tperuit 3akod Herorona:
1.11 F p _Fl—}z
12 TpeHune 1nokos U TpeHue ckoabxkeHus. opmyna 17 BEIYUCICHUS MOl CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TATOTCHUA:

m, -m,
F=g L1 _2%
R
Cua TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 175 BBIYMCIEHUS CUJIbI TSKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMU4eCKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUnHa.
p=mb

I/IMHYJ'IBC cucTeMsbl Tea. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYMCIICHUA

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BHIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;.+E 2
119 3aKOH COXpaHEHUs1 MexaHn4ecKkoil sHepruu. @opmyia /Ui 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMUYECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30J10TOE PABUIIO» MEXAHHUKHU.
Poruar. MomenT cunsi: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoABKHBIN O0510ku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TEIIA.
dopmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
F
pP= G
101 JlaBnenue raza. ATMOcepHOE aBICHHE.
' I'mapocratnyeckoe J1aBlIeHUE BHYTPHU KUJIKOCTH.
®opmyna 1751 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. QPopMmyna Ajig ONPEAENICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMIA.

dopmyra, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Inpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHn4decKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PACIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ipaxmuueckue pabomul

H3mepenne cpenHell MIOTHOCTH BELIECTBA; APXHUMEIOBOM CHIIBL, KECTKOCTH
OPYXKHUHBL, KO3(PPUIMEHTa TPEHHS CKOIBbXKEHHUS; paOdOThl CHJIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIIOCKOCTH;
YCKOpEeHHsl Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUN MaTeMaTHUYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
KOJIeOaHU TIPYKUHHOTO MasSTHHKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YOPYTOCTH TpU TOABEME Tpy3a C IMOMOIIBI0 HEMOJIBUKHOTO
0J10Ka; pabOThI CUJIBI YIPYTOCTH MPU MOABEME Ipy3a C TMOMOIIBIO MOIBUKHOTO
OIoxa.

WccnenoBanne 3aBUCUMOCTH apXHMMEIOBOW CHIIBI OT 00BbEMa TOTPYKEHHOU
YacTH Tejla U OT MJIOTHOCTH KUJKOCTH; HE3aBUCUMOCTU BBITAIKUBAIOIIEH CHJIBI
OT MacChl TeJa; CUJIBl TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJILHOTO JTABJICHHS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHUKAIOLIEH B MPYKUHE, OT CTEIECHU
nedopmaruu IpyXKUHBI, YCKOPEHHUsI OpyCcKa OT yrila HaKJOHA HaNpaBIISIOINICH;
nepuoAa (4acToThl) KoJNeOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Ipy3a U >KECTKOCTH TPY>KUHBI;
WCCJICIOBAaHNE HE3aBHCUMOCTH IEpHoJa KONeOaHW HUTSHOTO MasTHUKA OT

Mmacchl rpy3a. [IpoBepka yclioBHsI paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl ABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW M HEKUBOU IMPUPOJE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT ComHeuynoi CHCTEMBI,




PEaKTUBHOE JIBHKEHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJIICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPHUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, AATUHUKH IIOJTOKCHHUSA, PpaCCTOIHHA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIHUIIHUKH, PaKEThl, pbIyar, HOI[BI/I)KHHﬁ u

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

151 cooOmrarommecst cocyzpl, YCTPOMCTBO BOJOINPOBOJA, THAPABIMYECKHHA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KMUHETUYECKOH  TEOPHUH  CTPOCHUS

2.1 BeniecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUI BELIECTBA.
Kpucrammmdeckue u amopHbie Tena

59 JBuxenne dyactull BemiectBa. CBsS3b  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue M KalWUISPHBIE SIBICHUS

24 TemoBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

Yy Buytpennsis sneprusi. Pabora m Teruiomepenaya Kak CIOCOOBI W3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Termonepeaayn: TEIONPOBOJHOCTh, KOHBEKIH, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KommdecTBO  TemioThl.  YaenbHas
TEMJIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUM B TEIJIOBBIX Mpoleccax. YpaBHEHHE TEIUIOBOTO
Oananca:

29
QO +0, +..=0
Ucnapenne u koHueHcausa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

510 UCTapeHus W KoHAeHcanuu. KurneHwe KHUIKOCTH. YJenpHas TeIuioTa

' napooOpa3oBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamzauusa. V3meHeHHe BHYTpEHHEW »HHEpPruu Mpu

IJIaBJICHUU U KPpUCTAJJIM3allH. YILCJIBHaSI TCILJIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHsIst SHEpIHsl CTOPAaHUs TOIUIMBA. Y Ie/ibHAs TEIIOTa CrOPaHUs TOILINBA:
q=0/m

[punnmns! padoTs! TeroBbix asuratencit. KI1/1 reruioBoro apurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUNIMYECKOro LMIMHJIpA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (HUKCUPOBAHHOM
Maccbl, B KOTOPYIO OIIYIIEH HarpeTblidi IMWIMHIAP; KOJUYECTBA TEIUIOTHI,
OTJAAQHHOI'0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTH BO31yXa; VYAEJIbHOH TEIUIOTHI
MJaBJIeHUs Jbpfa. MccnenoBaHWe M3MEHEHHsS TEMIIEpaTypbl BOJABI  MPHU
Pa3IUYHBIX YCIOBUSAX; SIBJICHUS TEIUIOOOMEHA MPH CMENIMBAHWH XOJOJAHOWU M

FOqueﬁ BOJBI; IIpO1I€CCa UCITAPCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSIKEHHE M KalWJUIApHbIE
ABJIEHUSL B MPHUPOJE, KPUCTAIUIBI B MpHupoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpMOMETp, JaTUUK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, JABUraTeilb BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3anus Ten. /[Ba BUia 3NeKTpUYECKUX 3apsa0B
B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHI_II/IH

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsiaoB. JleWCTBHE SIEKTPUYECKOrO MO Ha

NeKTpUYecKue 3apsabl. [IpOBOAHUKY U JUIIEKTPUKU

3.6

[TocTostHHBIN nekTpuyecKuid TOK. JlelcTBUs ekTpruyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akon Oma ju1s yyactka snekTpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE cOEMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
Cwmenranabie COSTMHEHUS TPOBOTHUKOB
Pabota 1 momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHIYKLIUH
313 MarauTHoe T1OJIE TOCTOSHHOTO MarHuta. B3auMoAeNCTBUE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTrpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  3IEKTPUYECKOTO  CONMPOTHBJIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PaOOTHI AMIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAIOMIETO B IPOBOJIHHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHIAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOIr0o CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEN0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; TMpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue A61eHUs 6 Npupode: SICKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMIIH, apeiid moirocos,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMIle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3SIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTAT,
CYETUUK  JJEKTPUUYECKOM  DHEPruM,  DJIEKTPOOCBETUTENIbHBbIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE AIEKTPOIPUOOPHI (mpumepsr), 3IEKTPUUECKHUE
MPEAOXPAHUTENIN, DJICKTPOMATHUT, JJICKTPOJBUraTeIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOI'O TOKa
3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [1IKana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomiienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucniepcus cera
394 Jlunza. Xoxa nyueit B nuHze. DOKyCHOE paccTostHUE JUH3BL. OnTHYEcKas cuiia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
###Par#Ht#l13mMepeHrne ONTHUECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus coOMparoIieil JTUH3bI (TI0 CBOMCTBY paBEHCTBA pa3MEpOB IpeaMeTa
U U300pakeHHsl, KOT/a MPEeAMET PAacIoiOkKeH B ABOMHOM (OKyce), TTOKa3aTels
3.26 MPEIOMIIEHUS CTEeKIA.
###Par###lccnenoBanue CBOMCTBa M300pa)keHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHH3bL;, W3MEHEHUS (OKYCHOTO PACCTOSIHMSI JBYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEJIOMJIEHUSI CBETOBOTO Jiyda OT yrja MajeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenusi 6 npupoode. 3armenuss Comnma u JlyHbI, 1BeTa Ted,
' onTHYECKUE SBJICHH B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuyeckue ycmpoticmea: OYKH, TIEPHCKOI, QoToanmapar, ONTHYECKUE
‘ CBETOBO/bI
4 KBAHTOBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, 6era-, raMmma-u3nydenus. Peaknuu anbda-u Oera-




pacmaja

4.2 OmneiTer Pe3epdopna o paccesauto anbda-dactuil. [Lnanerapuas Moaenb atoma

4.3 CoctaB aroMHOTr0 sifjpa. M3oTornbl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJAOAKTUBHOE M3JIy4YE€HUE MPUPOJHBIX MHUHEPAJIOB,
JIEHCTBUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYaAJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHasd 9HCPreTuKa



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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