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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO OOUIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoaaBanusi yueoHoro npeamera «Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma 1o ¢u3uKe ycTaHABIUBAET pacmpeaesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa C IEIBIO OKa3aHUS METOJUYECKOM
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH H  (QHU3UUYSCKOM
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType OOIIETro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX Ieliel MmporpaMMbl MO (U3WKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH,

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZeN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

dusnka — Hayka o mnpupone. fBieHus npupoapl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUH C MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue LEHbI AEHUS Kbl U3MEPUTEIBHOTO TPHOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBS3b CKOPOCTH JBWIKEHHSI YACTHUL[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYeCKNX) Tell. B3aMMOCBS3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
T€Ja U MJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOMN B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPrUu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO TBUKEHHUSL.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJaxieHue Ipu COBEPIICHUHN pabOTHl.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHUKA. Y IEJIBHOE CONPOTUBIICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3zuH CONpPOTUBIICHHN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrEe MarHUTHOTO NOJISl HA POBOJHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOJMIONECHUIO HJIEKTPU3AlMKM Tel WHAYKIUMEH U TpHu
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUs WM HAIpPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBr>keHue. HepaBHOMEpHOE mpsiMONIMHENHOE ABHKEHUE. CpelHsas U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHUS. YCKOpEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpaleHusi. MoMmeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiu. [loTeHIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTed W TPACKTOPHI JBHKEHHS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCKuX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTHH MTPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmpenencHue cpeaHell CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IONepeyYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YeCKOTro
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO NMaJeHUS.

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

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. lcrnonab30BaHUE TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoTona. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J 1y4yer B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHHi ¢ TOMOIIBIO COOMPAIOILIEH JIUMH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepuon monypacnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paauOaKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: pUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOIO paszena peaausyercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUS BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, HA JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM 00OpYyIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alUd, TIoOpoJa, Kpas) TEXHOJOIMYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMEHEHUE (U3NYECKUX 3HAHWM IS pelIeHHUs 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCIE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU TpaduKoi 1 UX KOMOWHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
O1aroxenaTeaIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh POJd, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, Tepeaada MAaBJiCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU ATOM NEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIWalIbHAs JHEPTHsi), MPHU OMHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH I'papUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ MpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh MpPU MOMOLIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIONCHUIO (PU3NYECKHX SIBJICHUH WIH
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU IYyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, THUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOr0 HCIHOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy  (pHU3MYECKOro  CcOAepXaHHs, CIPaBOYHbIE MaTepHabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HU3MUECKOro COAEPKaHUS, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAaHHUM paclpeneniTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIUYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, U3JIyYCHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHUI0O UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B mpupoiae, uznydeHue CoJiHIla, 3aMEp3aHUE BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TMPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUs DSHEpPrMM, IIPpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumaTe pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAlU3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [IJI  pEIIeHHUs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI 1O HAOJMIONCHUIO (PU3MYECKUX SIBJICHUM WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJbI OT TEMIEPATYPbI KUIAKOCTH U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (POpMYIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM  TMPSMBIX  H3MEpPEHUN  (3aBUCUMOCTH
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBbIE HU3MEpPEHHs] (PU3MUYECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paToOpHbIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPIHH, DJIEKTPOOCBETHTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeaoBaTeIbHbIM U NapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH 1711 oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
NuTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH yYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEepHET, BiiajeTh MpUEMaMU KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHCIE MNYyOJIUMYHO TMPEACTABISATH PE3yJbTaThl
MPOCKTHOM WJIU UCCIEAOBATEILCKON NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB pachpenessiTh OO0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBIISISI TOTOBHOCTD pa3peiiath KOHMIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBIXKEHUS, Aedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJMHEHMHOE [BIKEHHE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE, OTPAKECHHE W IMPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHNWE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaguOaKTUBHBIN ()OH, KOCMHUYECKHE JIydH, PAJUOAKTUBHOE H3TydCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OINMCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3MUCCKHUE SBJICHUS, UCTIOJIB3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tejla, HMMIYJIbC Tela, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
TIEPHOJT U YacTOTa KOJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOIO U MACCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHMBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (usmueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
OPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE H3MepsAeMOl BeanuuHbl ((POKYCHOE paccTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIDKEHUU 0€3 HayalbHON CKOPOCTH, Mepuona
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJieHUs, KECTKOCTh MPYKUHBI, KOIPPUIMECHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIUMBI  JCUCTBUS HW3YUYEHHBIX TNPHUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3WYECKUX SBJIEHUM M HEoOXoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie U COOMpAaroIeH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/10pOBbS U COOIIOACHMS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYY€HHON MHQOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPU 3TOM TPaMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine xuaKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TEJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TEX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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IMPOBEPSIEMBIE NPEJMETHBIE PE3YJBbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O

7 KIIACC

OBHLIEI'O OBPA30BAHUA

Kon
NpoBepPsieMOro
pe3yJbTara

11

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SBJICHHUC

1.3

14

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPOIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIAThH

CyIIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3Ys (U3MYECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, WX
0003HaYeHMs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

q)HSH‘leCKI/IX BCINYHH

1.5

1.6

XapaKTCpPU30BaATh CBOICTBa TCI, (1)I/I3I/IHCCKI/IG SABJICHUS U IIPOLCCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEIll, B TOM
yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTHPOBAHHOIO
XapakTepa: BBIABIATH IPHUYUHHO-CIICICTBECHHBIE CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYeCKUX IIaroB ¢ omopod Ha 1 — 2
U3y4YCHHBIX CBOMCTBA (PM3NYECKUX SIBICHHUH, (U3MUCCKUX 3aKOHA WMIIH

3aKOHOMEPHOCTH

1.7

pemiath pacy€THbie 3a1aud B 1 — 2 nelcTBUSI, UCIIONB3YS 3aKOHBI U

dbopMyIibl, cBs3bIBaIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a




1.8

1.9

YCIIOBHMS 3aJa4yd 3alUChIBaTh KpPaTKOE YCIOBUE, IIOACTABIIATH
¢u3nveckre BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOJTYYCHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IMPH ITOMOIIA
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysibTaT, HAXOAUTh OLIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yjibTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
dbusznueckux  CBOMCTB  Teln:  (opmMynHpoBaTh  MPOBEpsieMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBATh X0/ OIIbITa 1 q)OpMy.HI/IpOBaTL BBIBOJbI

1.10

BBINOJIHATH NPSAMBIE U3MEPEHUS] C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJJaHHOM aOCOIOTHOM MOrPEeUIHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTH  HWCCJIEJOBAHUE  3aBUCUMOCTH  OJHOM  (pU3HUYECKOMU
BEJIMYMHBI OT JPYroMl € MCIIOJB30BaHUEM NPSAMBIX H3MEPEHM,
y4acTBOBaTh B TUIAHHUPOBAHUM YYE€OHOTO HCCIIEIOBAaHMS, COOMPATH
YCTAHOBKY U BBINIOJHATh U3MEPEHHUS, CIEAYS MPEIIOKEHHOMY IUIaHy,
(bUKCUPOBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3NUYECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX Ta0NUIl U TPadUKOB, A€JIaTh BBIBOJBI

10 pe3yJibTaTaM HCCIe0BaHUS

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MepCHPlﬁ C06I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

1.13

1.14

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

yKa3blBaTh MPUHIMNBI  JACHCTBUS OpUOOPOB W TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IIPUHLMIBI JEUCTBUSA H3YYECHHBIX
npUOOPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIBIO MX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBax  (pU3MYECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTIOIh30BaHUS (DU3MUYECKIX 3HAHUH B MTOBCETHEBHOMN
KU3HU i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUU W TMyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISIETCS NPOTHBOPEYMBON WIH

MOJKET OBITh HEIOCTOBEPHOU

HCII0JIb30BaTh npu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (PU3UYECKOTO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu MHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus nHpopmanuu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTb COOCTBEHHbIE KPATKUE NMHUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpManuu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, TPU 3ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_[I/Ieﬁ

1.19

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIPY BBITIOJHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAaHUI pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABICHHBIMH 3a]lauaMH,
CIEINTh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JIEATENBHOCTh TIPYMNIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIINX

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111eTr0 00pa30BaHUs

11

HCIIOJIB30BaTh IOHATHUA

1.2

pa3jinyaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

pacro3HaBaTh NPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUH B




OKpY’KalollleM MHpE, B TOM 4HUClIe (U3NYECKUE SBICHUS B MPUPOJE,
IIPY 3TOM IE€PEBOJUTH MPAKTUYECKYIO 33auy B yYEOHYIO, BBIICIATH

CYyIIECTBEHHBIE CBOMCTBA (IPU3HAKU) PUZNUECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

1.7

XapaKTCPpHU30BaATb CBOICTBa TCII, (1)I/ISI/It‘IeCKI/Ie SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA H3Y4YCHHBIC 3aKOHBI, IIpU OSTOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIlIucCblBaTb €ro MaTrcMaTu4dcCKOC

BBIPAKECHHE

OOBSICHATH (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEecKUX IIaroB ¢ Momompbio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a7aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIbl, CBS3BIBAIOIINE (DPU3NUYECKHUE BETMUYMHBI: HA OCHOBE aHAIU3a
YCIJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadyd, BbIOMpaThb 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pElIeHUs, MPOBOAUTHh Pacu€Thl U CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

1.9

pacrio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCIIOJIB3YA ONMMCAHUEC UCCIICAOBAHNA, BEIACIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

IPOBOANTH OMNBITHI 1O HAOMIONCHUIO (U3WYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Tel:  (OpMymUpoBaTb  MpOBEpsieMbIe
NPEANIONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKCHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJHATE IPAMBIC H3MCPCHUSA C HMCIOJIB30BAHUCM aHAJIOTOBBIX




1.11

npuOOpPOB U JATUYNKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThI

U3MEPEHUM C YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX H3MEPECHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUs,  CleAysd IMpeAJoKeHHOMY  IUlaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TAOIUIl M TpadHKOB,

ACJIaTh BBIBOAKBI 110 PE3yJIbTaTaM UCCIICAOBaHNA

1.12

1.13

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIIbLHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, U BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TpH  pabore ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OIOPOM HAa HUX OIMUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMH U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pBI Imo CX€MaM U CXEMAaTU4YHbIM PUCYHKaM, COCTABJIATH CXEMbI
QJICKTPHUICCKUX LIENEl C IIOCIEIOBAaTEIbHBIM U napajiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUICCKUX Lenei

1.16

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MPHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NYECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHWUW W NYTEM CpPaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC

MaTepuaibl, pecypchl cetu HHTepHeT; BiameTte npuéMamu




1.19

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIC NYyOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaIueH

1.20

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

[P BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIE  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pa3jindaTrb SABJICHUA 10 OMHNCAHUIO HUX XapAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~IGCKO€ SIBJICHUC

pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KaloIlleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PUINUECKUX SIBICHUN

14

ONKCHIBATh W3YyYEHHBIC CBOWCTBA Tel W (DU3HUYECKHUE SIBICHUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIBHO
TPAaKTOBaTh  (PU3MYECKHI  CMBICT  HCIOJB3yeMBIX  BEIWYHH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOINME JaHHYI0O (U3MYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMH, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUeCKHUe SIBICHUS U MPOLIECCHI,




UCIIONIb3YSl HM3YyYEHHblEe 3aKOHBI, NpU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE CHUTyalluid IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKUX IIaroB ¢ MOMOIIBbI0O 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX XBHGHHﬁ, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3adayu (omuparouiecss Ha cuctemMy u3 2 — 3
YpaBHEHHUIA), WCIONB3Ys] 3aKOHBI W (HOPMYJBI, CBS3BIBAIOIIUE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIieHusl, MPOBOIUTh PacyE€Thl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHUA (I)HSHQCCKOIZ BCIINYHNHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysl ONMHMCAHUEC HCCIICIOBAHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

1.9

MPOBOJANTH OIBITHl 10 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUsA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

1.11

IPOBOJIUTH MPH HEOOXOJUMOCTH CEPUI0 TMpPSIMBIX H3MEPEHHUH,
ompenensis CcpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a

U3MepeHUs (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTH HCCJICIOBAHUE 3aBUCHMOCTEH (U3MUECKUX BEITUYHH C
WCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUM: IJIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh PE3YIbTaTh
MOJTyYEHHOW 3aBHCHUMOCTH (DM3MUYECKUX BEIUYMH B BHJC TAOIHIH

rpaduKoB, nenaTh BHIBOJIBI 10 pe3yIbTaTaM UCCIIEJOBAHUS

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA @HSH‘IGCKI/IX BCJIIMYHH:

IUTAHUPOBATh M3MEpPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY




U BBINOJHATh H3MEpPEHUs, Ccienys MpeNoKEHHOW HHCTPYKIINH,
BBIYUCIIATh 3HAYEHWE BEJIWYUHBI M aHAIM3UPOBATh IOJIYYCHHbIE

PE3yNbTaThl ¢ YYETOM 3aJJaHHOM MMOTPEIIHOCTH U3MEPEHU I

1.13

1.14

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

1a00paTOPHBIM 000PYIOBaHUEM

pa3nuyaTth OCHOBHBIC NMPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEINei:
MaTepHalbHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH3A, IJJAaHETApHAsi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O AJ1pa

1.15

1.16

XapaKTepu30BaTh HPUHLUINbBI JIEHCTBUS HU3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHUMH U HEOOXOauMble

¢uznyecKkre 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M  CXCMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei JIMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HMH(OpPMAIMI0 O MpUMeEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENBHO (OPMYIHpPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMi Ha OCHOBE WMEIOIIMXCS 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCTIONIb30BAaTh MPH  BBIMOJTHEHUHM YYE€OHBIX 3aJlaHUil  Hay4dyHO-
MONYJISIPHYIO JIUTEPATYPy (PU3HUECKOTO COJEepKaHUs, CIPABOYHBIC
Marepuayibl, pecypcbl cetu  MHTepHer; BiaAeTh  OpUEMaMH
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE IHCHbMCHHBIE U YCTHBIC COO6IJ.[€HI/I$I Ha

OocHOBe HWHGOpPMAllMU M3 HECKOJbKUX HCTOYHHUKOB (PU3NUECKOTO




CoJepkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIIEIOBATENbCKOM  JAEATENBbHOCTH, IPU  3TOM  I'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIN MOHATUIHHBIN anmnapar U3y4aeMoro paszaeia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4YEOHBIX IMPOEKTOB M HCCIENIOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

IIpoBepsiemble 1eMEHTHI COIePKAHUS
pa3nena Jj1eMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

duzuka — Hayka o0 mnOpupozae. SBICHHUS TPHUPOIBI.
1.1 duznyeckue SIBJICHUS: MeXaHHYeCKHUe, TEIIOBEIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBBIC

®dusnueckue BenuuuHbl. V3MepeHue (Gu3N4ecKux BEJIUYMH.
1.2 @usnyeckue  npubopel.  [lorpemHocTs  M3MEpEeHHI.

MesxtyHapoiHasi CUCTEMA €TUHUIL

ECTCCTBCHHOHay‘IHbIﬁ MCTOHA  IIO3HAHUA: Ha6JHO,Z[eHI/IC,
IMOCTAHOBKAa HAYYHOI'O BOIIpOCA, BBIABWIKCHUEC THUIIOTC3,
OKCIICPUMCHT 10 IIPOBCPKE T'HUIIOTC3, O0OBSICHEHHE

Ha0I0IaEMOTO SIBJICHUS

1.4 Onucanue GpU3NUECKUX SBJICHUHN C TOMOIIBIO MOieNen

[TpakTyeckue paboOTHI:
N3mepenne paccTOsTHU.
L5 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
' Omnpenenenue pasMepoB MajbIX TEJ.
W3mepeHue TeMmeparypbl MNpH TOMOIIM KHJKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATyPhI
INEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BEIIECTBA

91 CrtpoeHue BeliecTBa: aToMbl M MOJIEKYJbI, UX pa3Mephl.
OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEILIECTBA

I[BI/I)KCHI/IG qacTul BCIICCTBA. CBs3b CKOPOCTH IABUKCHUSA

2.2 YacTUI[ C TeMIepaTypoil. bpoyHoBckoe ABMXKEHUE,

T dy3us

23 B3aHMOHeﬁCTBHe YacCTull BCIICCTBA: IIPUTAKCHHUEC U

OTTAJIKUBAaHHC

AFpeFaTHBIe COCTOsIHHMA  BCIICCTBA: CTPOCHHUEC Ta30B,

Y KUAKOCTEH W TBEPHBIX  (KPUCTAUIMYECKUX)  Tel.
B3auMoCBA3bp MeXIy CBOMCTBAMU BEIIECTB B PA3HBIX

arpe€raTHblX COCTOAHHUAX MW HUX ATOMHO-MOJICKYJISIPHBIM




CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[TpakTuyeckue paboOTHI:

Ounenka  aguamerpa  aTroMa  METOIOM  psAgoB (¢
25 ucronb3oBanueM pororpaduii).

OnbITHI 110 HAOJIIOACHUIO TEMIOBOTO PACHIUPEHUS T'a30B.
OnpITEl IO OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO

MMPUTAXKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannueckoe JBHKEHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE

3.1
JBUKCHHE
2 Cxopoctb. CpenHsii CKOpPOCTb IHpU  HEPaBHOMEPHOM
' JBUKEHUH. Pacd€r myTH 1 BpeMEHU JBUKCHUS
SBnenue uHepuuHu. 3aKOH HMHepUMH. B3aumonelicteue Tten
3.3 KaK IpUYMHA M3MEHEHMsI CKOpOCTU JBMXKEHMs Ted. Macca
KaK Mepa MHEPTHOCTH Tella
3.4 ITnotHoCcTh BemecTBa. CBSA3b IUIOTHOCTH € KOJWYECTBOM
' MOJIEKYJ B €IUHUIIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TeI
36 Cuna ympyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
' MIOMOUIBIO AUHAMOMETPA
37 SBnenue TAroTeHMs M cuia TsbkecTH. Cuila TSKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
35 Cuna tpeHus. TpeHue CKoJIbKEHUS U TpeHue nokos. Tpenne
' B [IPUPOJIE U TEXHUKE
3.9 CloxkeHre CWJI, HalpaBJICHHBIX [0 OJHOM MPSIMOM.
' PaBHoOnelicTByIOIIAsA CHIT
[TpakTuyeckue paboOTHI:
Omnpenenenne CKOPOCTH PaBHOMEPHOTO JABIKEHHUs (IIapuKa
B JKUJKOCTH, MOJENN 3JEKTPUUYECKOTO aBTOMOOWIS U Tak
3.10 nanee). OmnpeneneHue cpeaHeld CKOPOCTH CKOJIBKCHHS

Opycka WiIM IapuKka 10 HAKIOHHOHW  TIOCKOCTH.
OmnpeneneHre  IJIOTHOCTH — TBEpAoro  tena.  OmbITHI,

JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTspKeHUs




(medopmaniuu) pPY>KUHBI OT MPHUIOKEHHON CUBL. OTBITHI,
JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTD CUJIBI TPSHHSI CKOJIbKCHHSI

OT BECa TC€JIa U XapaKTepa COIMPUKaCaroImMnXCsa HOBCpXHOCTCfI

dusndeckne SBJICHUSA B npupoac: MpUMEPBI IABHXKCHUA C

3.11 pa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHUBOW IIPHUPOJE,
NEMCTBUE CUIIBI TPEHUS B IIPUPOIC U TEXHUKE
3.12 TexHUYEeCKHEe yCTPOMCTBA: TUHAMOMETD, IO IITHUITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

4.1

4.2

4.3

I[aBJ'IeHI/IC TBépI[Ol"O tema. CrnocoObl YMCHBIICHUA U

YBEJIMYCHUS JABICHUSA

JaBnenue raza. 3aBUCHUMOCTH JaBJICHHUS raza oT o0bEMa,
TeMnepaTypbl

Ilepenaua pnaBiaeHuss TBEPABIMH TeElNaMH, >KUIKOCTIMH U

razamu. 3akoH Ilackans. [TneBMaTHUYecKre MalTiHE

4.4

3aBUCHUMOCTh  [JaBJICHHS  KHAKOCTH  OT  TIyOWHBI.
IMuapocratudeckuit mapagokc. CooOmarImMecs: COCYIbI.

FI/II[paBJ'II/I"ICCKI/Ie MCXAaHU3MBI

4.5

4.6

AtMocdepa 3emnn u armocdepHoe naBieHue. [IpuuuHbl
CyIIECTBOBaHUSI BO3AYIIHONW 000y0uky 3emin. OmbIT
Toppuuennu. 3aBHCUMOCTh aTMOC(EpPHOTO MdaBIEHUS OT

BBICOTHI HaZl YPOBHEM MOPA

N3mepenne armochepHoro mamieHus. [lpuGopbr st

HU3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JlelicTBME KHUIIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TEJIO.

BrrTankuBaronias (apxuMezioBa) cuiia. 3akoH Apxumesaa

4.8

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpakTudeckue paboTHI:

UccnenoBanue 3aBUCUMOCTHM Beca Tejla B BOJE OT
o0b€Ma TOTPYKEHHONH B JKUIKOCTH YacTH TeJja.
OnpeneneHre BHITAIKUBAIONIECH CUJIbI, TEUCTBYIOIIECH Ha
TEI0,  NOrpyxéHHoe B  KUAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIONIEH CHUIIbI, JAEHCTBYIOIIEH
Ha TeNO0 B JKUJIKOCTH, OT Macchl Tena. OIbITHI,

JIEMOHCTPHUPYIONIUE  3aBUCHUMOCTb  BBITAIKUBAIOIICH




CHUJIBI, JIEHCTBYIONIEH Ha TEJIO B >KHIKOCTH, OT 00BEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHUE  JIOJAKA U  ONpEHCIICHHE €€

rpy30M0IbEMHOCTH

4.10

411

duznyeckue SBICHUS B MPUPOJE: BIHSIHHE aTMOC(PEPHOTO

JTaBJICHUS HA )KMBOUN OpraHu3M, IIaBaHUE PBIO

TexHuueckue  ycTpoiicTBa:  COOOIIAIOLIMECS  COCYIBI,
YCTPOMCTBO  BOJOINpPOBOJAA,  TUAPABIMYECKMA  Hpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, IOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' M

5.1 Mexanundeckas padbora
5.2 Mexanudeckasi MOIITHOCTb
- [IpocTpie  MeXaHU3MbL: pblyar, OJIOK, HAKJIOHHAA
' 10ckocTh. [IpaBuio paBHOBecHs pplyara
5.4 [TpumeHeHue paBuiia paBHOBECHUS pbldara K OJI0Ky
«3on0TOo€  TpaBwiIo»  MexaHUKU.  KoapduuueHnt
9.5 MI0JIE3HOTO NercTBUS MEXaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
o.7 Kunernueckas sneprus
5 g [Tonnass mexaHuveckas SHEprusi. 3aKOH U3MEHEHUs U
' COXpaHEHMsI MEXaHUYECKON SHEPTUH
[TpakTHyeckue paboOTHI:
###Par#H#Onpenenenue pabOThl CUJIBI TPEHUS MPHU
5 g pPaBHOMEpPHOM JBM)KEHHM Tejla 10 TOpPU30HTAIBHOU
' NoBepXHOCTU. MccinenoBanne ycimoBuli paBHOBECHUS
peiuara. Msmepenne KIIJ[ HakIOHHOM MNJIOCKOCTH.
N3ydenune 3aKkoHa COXpaHEHUs] MEXaHUYECKOW YHEPTUH
@duznueckue SABIECHUS B NPUPOAE: pbUArM B TeJe
5.10
4eJI0BeKa
511 TexHuuecKkne YCTpOMCTBA: pblUar, TMOABWXHBIA U

HCHO,I[BI/I)KHHﬁ 6J'IOKI/I, HaKJIOHHas ILIOCKOCTb, IMPOCTEIC




MEXaHU3MBI B OBITY

8 JIACC
Kox Koxn
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3j1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
61 TEOpUM CTpPOEHHUs BemlectBa. Macca u  pa3mepsl
' MoJieKya.  OmbIThl,  HOATBEP)KJAIOIINE  OCHOBHBIE
MIOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKON TeOpUH
Mogenu  TBEPAOro, JKUAKOIO U razoo0pa3zHOro
6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue u amop(HbIe
Telna
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYISIPHOKHHETHYECKON
TEOPHH
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHye u cxxaTue
° 6.6 Temmeparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO IBM)KEHHSI YaCTHUI]
6.7 Buytpennss sneprus. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEpruu: Terjonepeaaya U copepiieHue padoTbl
6.8 Bunsl Temonepenadu: TEIUIONPOBOTHOCT, KOHBEKITHS,
' U3Iy4YeHue
KomnyectBo  TemnoTel.  YienbHas — TEIIOEMKOCTH
6.9
BEIIIECTBA
TernmooOMeH U TeIUIOBOE paBHOBecHE. Y paBHEHHE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHue U OTBepAECBaHNE KPUCTATNYECKUX BEIECTB.
' VY nenpHas TEmI0Ta IUIABIECHUS
6.12 [TapooOpazoBanne u  KoHaeHcauusa.  Fcmapenwue.




Kunenne. VYnenpHass  Temiota mapooOpa3oBaHUS.

3aBHCUMOCTh TEMIIEPATYpPbl KUIEHHUS OT aTMOC(EpPHOTO

JaBJICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TomMBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBuratenet  KITJ]
6.15 TEIJIOBOTO JABUTaTelid. TeryioBble JABUTATENd U 3alluTa
OKPY’KaroIlen Cpebl
3aKOoH COXpaHEHHUs U MPEBPALIECHUS SHEPTHUHU B TEILJIOBBIX
6.16
rporeccax
[IpakTuueckue paboOTHI:
H#H#HHPar###OnBITEI IO OOHAPYKCHUIO JCHCTBHS CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
H#AH#Par#H##0OnbITEL IO  BBIPALIMBAHUIO  KPHUCTAJUIOB
MOBApEHHOM COJIM WM caxapa.
#HHPar###0OneITEl TIO HAOJMIOAEHUIO  TEILIOBOIO
paCIIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
##HPar###Onpenienenue aBieHUsl Bo3AyXa B OajuloHe
HITIpUILIA.
HHHPar###0nbITE, JEMOHCTPUPYIOIINUE 3aBUCHMOCTH
JABJIEHUSI BO3JlyXa OT €ro oO0béMa W HarpeBaHUs WIIU
6.17 OXJIAXKACHUSI.

##HPar###1IpoBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH
JUTMHBI  CTOJIOMKA O KHJAKOCTH B TEPMOMETPHUUYECKOMN
TpyOKe OT TeMIepaTyphl.

###Par##Habmonenne M3MEHEHUs BHYTpEHHEHN
SHEPTUU Tela B pe3ylbTaTe TEeIulonepenadyu M padoThl
BHEIIIHUX CHIIL.

#H##Par###lccnenoBanne SBJICHUS TEIUIOOOMEHa TpH
CMEIIMBAHUH XOJOJHOW U rOpsYEr BOJIBI.
#HH#Par####0Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJOW TMpH TEMJIO00OOMEHE C HarpeTbiM

MCTAJUIMYCCKUM MUIUHAPOM.




6.18

###Par#H#Onpenenenue  yIeNbHOM  TEIUIOEMKOCTHU
BEILIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##Onpenenenue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/TyXa.

#H##Par###OnpeneneHue yaeIbHOW TEIUIOTHI TIJIABJICHUS
JIbJIA.

dusnyeckue SABJICHHS B MPHUPOJAC: IMOBEPXHOCTHOE
HAaTSDKCHHE W KalWUISPHBIC SBICHUS B IPHUPOJE,
KpUCTAJUIBI B TIpupoae, uanydenue ComHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAJIOB, JKUJIKOCTHBI TEPMOMETD,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. [[Ba posia dIeKTPUIECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEX/TY TEJIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPHUYECKOTO

7.3 nosid. IlpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexktpuueckux 3apsaoB. OJEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia

- DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS

' JNEKTPUYECKOr0 TOKA. MICTOYHMKM IOCTOSTHHOTO TOKA
1.7 JeiicTBus AIEKTPUIECKOTO TOKa (TerutoBoe,




XUMHUYECKOE, MAarHuTHOE). OJEKTPUUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE

7.

CONIPOTUBJICHHUE BELIECTBA
7.10 3akon OMa it yyacTKa Lenu

[TocnenoBarenbHOE W MapajUieIbHOE  COCIUHEHHUE
7.11

MIPOBOIHUKOB

Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUIESCKOU
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

ITocTossuable MaruuThl. B3amMopaelcTBHE ITOCTOSHHBIX
7.14

MarHuToB

MaruutHoe T1ojie. MarHuTtHoe T1Iojie 3eMJId MU €ro
7.15

3HAUYCHHE JUIS JKU3HU Ha 3eMiie

6 OmneIT Opcrena. MaruutHoe nosie 31eKTPUYECKOro TOKa.

7.1

[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA TMPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
7.17

AJIEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBaX MU Ha

TpaHCcIopTe

OIBITEI ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMN
7.18

naaykiuu. [Ipasuno Jlenna

DIEeKTPOTeHEPATOP. CriocoOmI TTOTyYEHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIMU TENl HHIYKITUEH
7.20

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nACMUCTBHS SJIEKTPUYECKOrO OIS  Ha




NMPOBOAHUKH U NUBJICKTPUKH.

COopka u mnpoBepka pabOThl 3JIEKTPUYECKON Ienu
MIOCTOSIHHOT'O TOKa.

W3mepenue u perysinpoBaHue CUIbl TOKA.

N3MepeHue u peryampoBaHue HAPSAKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpPA M HAIPSIKEHUS
Ha PEe3UCTOpE.

OHI)ITI)I, ACMOHCTPpHUPYIOIIUC 3aBUCHUMOCTbH
JIEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TJIOLIA/IU TIOIEPEYHOr0 CeYEeHUs U MaTepuaia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCJIEI0BATEIBHOM ~ COCIMHEHUH JBYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapajieIbHOM
coeMHeHUU  pe3uctopoB.  Ompenenenue  pabOThI
UIEKTPUUECKOTO0 TOKA, UAYILEro 4epe3 Pe3UcTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIIEIIIEMON Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MIAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarasuTHOTI'O BSaHMOﬂeﬁCTBHH IIOCTOSAHHBIX MAarHuTOB.
W3y4eHre MarHuTHOTO NOJIS TIOCTOSIHHBIX MarHUTOB MpU
uxX OoO0beAMHEHUM |  pasjencHuu. VccrnemoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  CHIIBI
BBaHMOJIefICTBHﬂ KaTymKyu ¢ TOKOM W MarouTa OT CHJIbI
TOKAa W HallpaBJIeHHd TOKAa B Karylke. l3yueHue

JIENCTBUS MarHMTHOTO IOJS Ha MIPpOBOAHUK C TOKOM.

Koncrpynposanue 5 U3y4YeHUe paboTsl
3JIEKTPOJIBUTATESI. N3smepenne KII
BHGKTPOI[BHFaTeﬂbHOﬁ YCTaHOBKH. OIBITEH 10

HUCCICOOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIUU:

HUCCICOOBAaHUC W3MCHEHHMI 3HAYeHHUS U HaIpaBJICHUA




HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIIGHUsT B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpPraHM3MOB, MarHuTHOE MoJje 3emiu, Apeld MooCcoB,
POJIb MAarHUTHOT'O TOJIA JUISL )KU3HU HA 3eMiie, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JEKTPOCKON, aMIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AJIEKTPUUECKON SHEPruu,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOJIBUTATEINb

IIOCTOAHHOI'O TOKA, rCHCPATOpP NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA

Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.

8.1 Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHHS

8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
###Par#t#HepaBHoMepHOE NPSAMOJIMHENHOE TBUKEHHE.

8.4 Cpennsis ¥  MrHOBEHHas CKOpPOCTh Tela  IpHU
HEPaBHOMEPHOM JIBI>KCHUH

| VYckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHENHOE

8> TIBUKCHHE

8.6 ###Par###Croboanoe naaenue. OnbiTel ["anumes
H#HH##Par###PaBHoOMEpHOE JBUXKEHUE IO OKPY>KHOCTH.

8.7 [Tepuox m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHE

8.8 [TepBrrit 3akoH HeioToHa

8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3akon HeroTtoHa

8.11 #HH##Par###] [puHIIUTT CYTIEPITO3UITUU CHUT
8.12 Cuiia ynpyroctu. 3akoH ['yka
313 #H##Par###Cuna TpeHUS: CHJIa TPEHUS CKOJIBKCHHS,
' CHJIa TPEHHS [TOKOs1, IPYTHe BUABI TPEHUS
814 ###Par#H#Cuna  TSOKECTM W 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
815 Iewxkenne  miaaner  Bokpyr  Comuma.  Ilepsas
' KocMuYeckasi ckopocTb. HeBecoMocTh U meperpy3ku
PaBHOBecue mMaTepuanbHON TOUYKH. AOCOTIOTHO TBEPAOE
8.16
TEJIO
8.17 H#H##Par###PaBHoBecre TBEPIOTO TeNa C 3aKPEIUIEHHON
' ocbio BpatieHus. MomeHT cuibl. LleHTp TskecTu
8.18 Nwmnynee Tena. M3Menenue ummynbca. IMIynsc cHItbt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 #H#HPar##PeakTnBHOE JIBIKEHHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTh
8.9 PabGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu 1 paboThbl
893 [lorennumaneHast dHeprus Tena, MOJHATOIO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanpHas 3HEPTUs CKATON MPYKUHbI
825 #i##Par####Kunetnueckas  sHeprusa.  Teopema o
' KMHETHYECKOW YHEPTUU
8.26 ##HPar##H##3aKoH coxpaHeHHsI MEXaHUIECKOH SHEPTHH
[IpakTudeckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIA JBWKEHUS IIapuKa IO HAKIOHHOW IUTOCKOCTH.
OmnpeneneHne ycKOpeHUsl Tella IpU PaBHOYCKOPEHHOM
8.27 JIBWKEHUHN 10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH YT OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
IIpoBepka TUMOTE3BI: €CAM IPU PABHOYCKOPEHHOM

IBUKEHUHM O€3 HadallbHOM CKOpPOCTH MYTH OTHOCATCS




KaK pPsIJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMaJIbHOTO JaBieHud. OrnpezneneHue
KodpuuMeHTa TpeHHus CKoybXkeHus. OnpeneneHue
KECTKOCTH TpYyXuHBL. OnpeneneHnue padboTHl  CHIIBI
TPEHHsT TpU PABHOMEPHOM JIBJKEHUM Tela IO
TOpPU3OHTAIBHONW MOBepXHOCTU. OmnpexneneHue padOTHI
CWIBl  YOPYrOCTH  INpU  HOObEME  Ipy3a  C
HCIOJIb30BAHUEM  HEMOABM)KHOIO M TMOABH)KHOI'O

OJIOKOB

dusznyeckue SBICHUS B IIpUpoAc: NMPUIIMBBI U OTJIHUBBI,

8.28 nBukeHue IuiaHeT COJHEYHOM CHUCTEMBbl, pEaKTHBHOE
JBMKCHUE KUBBIX OPTaHU3MOB
899 TexHuyeckue  ycTpoWcTBa:  CIHMIOMETp,  JATYUKU

IIOJIOYKEHUSI, PACCTOSIHUA U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKHU

o1 KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMIUTUTY/a
9.2 Maremarnueckuit 51 IIPY’KUHHBIN MasiTHUKHU.
' [IpeBpartiieHre SHEPrUx Npu KoJIeOaTEIbHOM JBHKEHUH
0.3 3aryxaromue KoyiebaHusi. BbIHyXJeHHBIE KoeOaHMS.
' Pe3onanc
Mexannuecknue BoJHbI. CBOMCTBA MEXaHWYECKHUX BOJIH.
9.4 [IpononbHbIE M MonepeyHble BOJHBI. J[nMHA BOJIHBI U
' CKOpOCTH €€ pacrnpocTpaHeHusl. MeXaHM4eCKHE BOJIHBI B
TBEPZIOM TeJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. I'pomMKoCTb 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WNudpa3Byk u yapTpa3zByK
[IpakTudeckue padboOTHI:
OmnpeneneHue 4acToThl W Iepuojna  KoseOaHui
9.7 MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHue 4acToThl W Iepuojna  KoseOaHui
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHHi




MOJBEIIEHHOr0 K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHMi
IPY)KMHHOTO MasTHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuoa Kosie0aHui rpys3a,
MIOJIBEIIEHHOTO0 K HUTH, OT Macchl rpy3a U *KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs
dusnuecKue SBJICHUS B NPUPOAE: BOCHPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSACCHHME, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHudeckue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE
' yIBTpPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTPOMAarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 37EKTPOMarHUTHBIX BOJIH
102 DOnexkTpoMarHutHas npupoaa cera. CKOpPOCTb CBeTa.
' BonHoBEIE cBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
Ousnueckue SBICHUS B TPUPOAE: OHOIOTHYECKOe
10.5 JeiicTBHE BUJUMOTO, yIbTPaUOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUI
106 Texauueckune YCTpOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBast mozens cBera. MicTouHHMKYM cBETa
11.2 [IpsimonHEHOE pacipoCTpaHEHHUE CBETA
113 Otpaxenune cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUS
11 ' cBeTa
114 [Ipenomnenue cBera. 3aKkoH MPEIOMIICHHS CBETa.
' IlonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop jty4yen B IMH3E
11.6 Ontuyeckast cucrema ¢oroanmnapara, MHKPOCKONA W




TCJICCKOIIa

I'maz kak onTHyeckas CcHCTEMA. BJ'II/ISOPYKOCTB u

11.7
JAJIbBHO30PKOCTh
118 Paznoxenue Genoro cBera B criektp. OnbiTel HetoTOHA.
' CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucniepcus cBeTa
[IpakTuyeckue paboTHI:
#HH##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa’KEHMsI CBETOBOTO JIyya OT yIJla aJeHusl.
###Par#Ht#13yuenue  XapakTepUCTUK  M300pa’keHus
IpeaMeTa B INIOCKOM 3epKalle.
#HH##Par###lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJICHUSI CBETOBOIO Jiyya OT YIJla HaJeHUs Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ###Par#Ht# lonyuenre  u300pakeHUH C  MTOMOIUIBIO
coOuparoIIel JTMH3HI.
##HPar###Onpeniennenne  (OKYCHOTO pacCTOSHUSL U
ONTUYECKOM CUJIBI COOMpPAIOIIEN JTUH3BI.
#HHPar##H#OnbpITEl 110 pa3loXeHuIo Oeloro ceera B
CIIEKTD.
#HH#Par##H#OnbITEl 110 BOCIPHUATHIO I[BE€Ta HPEIMETOB
MIpHU UX HAOJIIOJEHUH Yepe3 1IBETOBbIE (PUIBTPHI
dusnueckue sBIeHUs B npupoze: 3arMenus ConHua u
11.10 JlyHbl, 1IBETa TEJ, ONTHYECKHE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHnueckue yCTpOWCTBA: OUKH, HEPUCKOII,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
121 Ompitel Pezepdopna w mmanerapHas MOJENbh aToMma.
' Mogens aroma bopa
Hcnyckanue W TOTJOLIEHHE cBeTa aToMOM. KBaHTBHI.
12 12.2
JIuHeituaTbie CIEKTPhI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- 1 raMmMa-u3nydeHHs
124 Crpoenne aromHoro sapa. HykinoHHas Monenb

aTOMHOTO siapa. M30Tomnsl




PagnoaktuBubie mnpeBpamieHus. [lepron momypacmana

125
aTOMHBIX SI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUsS 3apsiiOBOTO U
' MacCOBOI0 YHCE
12.7 OHeprus cBA3U aTOMHBIX siep. CBsA3b MACChl U SHEPTUU
128 Peaxkuuu cunrtesa u nenenus saep. Mctounuku sHeprun
' CounHua u 3B€31
12.9 Snepnas osHepretuka. JlecTBHE  pagMOAKTUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3Mbl
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEHUYaThIX CIIEKTPOB
12.10 U3IIy4EHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHME SHEPIMU YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepeHue paanoakTUBHOTO (poHa
@usnyeckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
PpaavoaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYy4YEHHE MPUPOJHBIX MHUHEPAJIOB,
JNEUCTBHE PpAJMOAKTHBHBIX W3JIy4YEHUH HAa OpPraHU3M
4eJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaJIbHBIN JO3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKK B HAYUHON KapTHUHE MUPa; cPOPMUPOBAHHOCTD
0a30BbIX TMPEACTABICHUM O 3aKOHOMEpPHOM CBSI3M M I[103HABAEMOCTHU
ABIIGHUW  TPUPOABI, O PpOJIM  DIKCIepuMeHTa B  (usHKe, O
CUCTEeMOOOpa3yromie poau (QU3NKH B PA3BUTHUU ECTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJIOTHil, 00 3BONIONNH (PU3NUECKUX 3HAHUN U MX POJIH B
[EJIOCTHOM €CTECTBEHHOHAYUYHON KapTHHE MHUPA, O BKJIA/JIE€ POCCHUICKUX U
3apyOeXHBIX  Y4YEHBIX-(DU3UKOB B pa3BUTHE HAyKd, OOBICHEHHE

MIPOIIECCOB OKPYXKAIOIIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTHUA

3HaHUs O BUAAX MaTepuu (BEIIECTBO U I0JIE), O JIBMKEHUHU KakK crocooOe
CYIIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOH TEOpPUH CTPOCHMS
BEIIECTBA, O (PU3MUECKON CYIIHOCTU SBJIEHUN MPHUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, D3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHME pa3jinyarh
SBJICHUS 110 OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLIUX JIaHHOE (PU3HUECKOe SIBIIEHUE;, YMEHUE PACIlO3HABATh
IPOSIBJIEHUE W3YUYEHHBIX (PU3MUECKHX SIBJICHUI B OKPYXKAIOUIEM MHDE,

BBIACIIAA UX CYHICCTBCHHBIC CBOMCTBaA (HpI/I3HaKI/I)

BJ'IaI[eHI/IC OCHOBaMH IIOHATHHHOI'O afrapara U CUMBOJIMYCCKOT'O A3bIKa
(l)I/IBI/IKI/I U HCIOJB30BAHUC HUX IJId PCHICHUSA y‘Ie6HBIX 3aga4; YMCHHUC
XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/IBI/I‘-ICCKI/IG SABJICHUSA W MPOLECCHI,

HCIIOJIb3YyA (bYHJIaMeHTaJ'IBHBIe " OMIIMPHUYCCKUEC 3aKOHBI

YMeHHe OnHCHIBaTh HU3YUYCHHBIC CBOICTBa TE€I H (I)I/ISI/HICCKI/IC SABJICHUA,

UCITONB3Ys PU3UUECKUE BETUIHHBI

Brnasnenue ocHOBaMU METOJIOB HAYYHOT'O MTO3HAHUS C YUETOM COOJIIOICHUS
MpaBuJI 0€30MACHOTO Tpy/ia: HabMoIeHNe PU3NIESCKUX SBICHUI:

YMEHHE CaMOCTOSITeNIbHO COOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JaHHOTO Habopa 000pyIOBaHUs MO HHCTPYKIIMH, ONTUCHIBATH X0l OIBITA U
3aMUChIBaTh €0 PE3yNbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHHH (PU3NYECKUX BEITUYHH:

YMEHHE  IUIAHUPOBAaTh  M3MEPEHHUS, CaMOCTOSITEJIbHO  CcOOUpaTh




SKCIIEPUMEHTANIbHYIO YCTAaHOBKY IO MHCTPYKIUU, BBIUUCIATH 3HAYCHHE
BEJIMYMHBI W aHAJIM3UPOBATH IMOJYYEHHBIE pE3yJabTaThl € Yy4ETOM
3aJJaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

MIPOBE/ICHHE HECJIOKHBIX SKCIEPUMEHTAIIbHBIX UCCIIEI0BAHUI;
CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U IPOBOJIUTH
UCCJIEIOBAHKE 110 MHCTPYKIIMH, MPEACTABIATh MOJYUYSHHbIE 3aBUCUMOCTH
¢usznyeckux BENWYMH B BUJAE Tabnull U TrpapuKoOB, YUYHUTHIBATh

MOrpeIIHOCTHU, ACJIaTh BBIBOJABI IO PE3yJibTaTaM UCCICAOBAHUA

[TornMaHme XapaKTepHBIX CBOHCTB (PM3NUECKUX MOJeNell (MaTepuanbHas
TOYKa, a0COIIOTHO TBEPJIOE TENIO, MOJEIIM CTPOEHUS ra3oB, JKUJIKOCTEH U
TBEPABIX TEJ, IUIAaHETApHAsE MOJENb aTOMa, HYKJIOHHAss MOJENIb aTOMHOTO

;Iz[pa) U YMCHHUC MIPUMCHATD UX IJIA 0OBsICHEHHS (bPISI/I‘IeCKI/IX IIpoueccoB

YMmenue oObACHATh (U3MYECKUE MPOIECCH U CBOMCTBA TeJl, B TOM YHCIIE
U B KOHTCKCTC CI/ITyaHI/If/'I MMPAKTUKO-OPUCHTUPOBAHHOI'0 XapaKTEpa, B
YaCTHOCTH, BBIBIATH INPUYUHHO-CICACTBCHHBIE CBS3M M CTPOUTH
O0O0BSICHEHHE C OMOPO Ha W3YyYEHHBIE CBOWCTBA (DM3MUYECKHUX SIBICHHIA,

(1)I/I3I/I‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemarbh pacu€THble 3amaun (Ha 0ase 2 — 3 ypaBHeHHH),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBaIOIINE (PU3NUECKHE BEIUYUHBI, B
YaCTHOCTH,  3alMCBIBaTh  KpaTKO€  YCIOBUE  3aJaud, BBIABIATH
HEJOCTAaloNINe JaHHbIe, BBIOMpaTh 3aKOHBI M (QOPMYJIbl, HEOOXOIUMBIE
JUIsl €€ PpEIIeHUs, HCIOJIb30BaTh CIIPABOYHBIE JaHHBIE, IPOBOIUTH
pacuéTbl U OLEHUBAThb PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(Gu3nUecKoil BETUUMHBI, YMEHUE OIpPEeNATh Pa3MEPHOCTh (PU3MUECKON

BCJIIMYHHBI, HOJ'Iy‘IGHHOfI Ipu pCUICHUH 3aa4n

10

YMenue XapaKTCPU30BaATh MPUHIUIIBI JEHUCTBUS TEXHUYECKUX YCTpOﬁCTB,
B TOM YHCJIE OBITOBBIX HpI/I60p0B, U MPOMBINIJICHHBIX TEXHOJOTMYCCKHUX
nmponeccos 1Mo HUX OINMUCAHUIO, HUCIOJb3yd 3HAHUA O CBOMCTBaxX

busnyecKuX SIBICHUN U HEOOX0AUMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

YMeHne HCIoNib30BaTh 3HAHHS O (PU3NYECKUX SBJICHUSAX B TIOBCEIHEBHON
KHU3HU Ui obecriedyeHust 0e30MacHOCTH HpU OOpamieHHH C OBITOBBIMU
npudopaMH W TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 310pOBbS U
COOJIIOIEHUSI HOPM 3KOJIOTHUECKOTO MOBEJICHUS B OKpYXAIOLIEH cpere;
NOHMMAaHHE HEOOXOJMMOCTH TIPHUMEHEHUS JOCTIDKEHHH (U3UKH WU

TEXHOJIOTUH AJI1 paiuOHAJIBHOTO IMPUPOAOIIOJIE30BAHUS
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OnbIT moMcKa, NpeoOpa3oBaHMsT M MPEACTABICHHUS HHPOpPMALUU
(U3NUEeCKOTr0 COAEp)KaHUS C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHHUKATUBHbBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(QOpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA W
JIONIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IpPHU
BBIMOJIHEHUH YYE€OHBIX 33/JaHUl HAYYHO-TIOMYJIAPHYIO JUTEPaTypy
(GU3M4ecKoro coiep:KaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BiageHue 0a30BbIMM  HaBBIKAMU — IpeoOpa3oBaHUS
uHpOpMalMd M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYI; yMEHHE
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIECHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB



HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe pABmxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
' OTHOCUTENBHOCTD JIBUKEHUS
PaBHomepHOoe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. Dopmyna
1.2 JUTS1 BBIYMCIICHUS CPEIHEH CKopocTH: V = S/t
PaBHOMEpHOE NpsAMONIMHENHOE NBU)KEHHE. 3aBUCUMOCTb KOOpPAMHATHI Teja
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHKCHHUS:
13 xX(1)=x,+vt
I'padvkn 3aBHCHMOCTH OT BpPEMEHH IS MPOCKIMH CKOPOCTH, MPOCKIIHH
MepeMenIeHus, MyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSAMOIUHEHHOM
JBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHHU B Clydyae PaBHOYCKOPEHHOTO
MPSAMOJIMHEHOTO IBUYKEHMUSI:
2
Sy} =Vg, *f+ay* ;
2
@opMynbl Uil TPOEKIMHN MEPEMEIIEHUs, MPOEKIIMH CKOPOCTH U IPOEKIUU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 s.(D=y,-t+a,- 5
U_\'('f) =Upx T4, L,
a.(f)=canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'paduku 3aBUCUMOCTH OT BpPEMEHHU HJisi MPOEKIMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH, MPOEKIHMH MEPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBobogHoe manenue. dopmyibl, onuchIBaroMe CBOOOIHOE MaJieHUuE Tella
1.5 M0 BEPTHKAIU (JBUKEHHE Tella BHU3 WUJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJIi NPOEKIHU YCKOPEHWS,




IPOEKIUH CKOPOCTH M KOOPAMHATHI MPU CBOOOJHOM MaJeHUM Tejla IIo
BEPTUKAIN
CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasienue
CKOpOCTH.

@opmyiia ISl BBIYUCICHHUS CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
b= iMR
T
1.6 LentpocTpemMurensHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTEIBLHOTO
ycKkopeHusi. @opmyiia JJ1sl BBIYUCICHHUS YCKOPEHUS:
2
a. — v
"R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. [TnotHocTs BemectBa. @opmyra A BBIYUCIEHUS IIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas usndeckas BenuunHa. CloxxeHue CHil
1.9 SIBnenune unepuuu. [lepsroiit 3akon HproToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CHJIbI,
JIEWCTBYIOIIEH HA TEJIO
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 _ -
Fy w=-F»
TpeHue Mokost U TpeHUE CKOJbKEeHUSA. Popmyiia s BBIYMCICHUS MOMYJIS
1.12 CHUJIbI TPEHUS CKOJIbKEHUS:
F_=u-N
mp=H
Hedopmarus Tena. Ymnpyrue u Heynpyrue nedopManuu. 3aKoH YIPYyrou
1.13 nedopmaruu (3akoH ['yka):

F=k-Al




1.14

BceMupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:

m; -m,
F=¢g.—1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaJAeHHUS.
dopmyna Ui BEIYUCICHHUS CHIIBI TSDKECTH BOJHM3M MOBEpXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Connna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

Wmnynbe Tena — BeKTopHast pru3nyeckasi BeIHMUUHA.
=mi
Nmnynbe cuctemsl Ten. U3Menenne umnynbsca. MMiynbe cusibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
p=myU +m, U, =const

PeakTuBHOE ABMXKEHUE

1.17

1.18

1.19

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fsoosc
Mexannueckass MOIIHOCTD:

nN=4
r

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. dDOpMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM SHEPTHHU:

HE)E
BTy

Teopema o knHeTHUeCKOU YHEeprun. Popmyra sl BBIYUCICHUS

MIOTEHIMAIbHOW DHEPIUH TEJIa, TIOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexannyeckas SHEeprus:
E=E;+E p

3aKOH COXpaHEHUs] MEXaHN4YeCKOH 3Heprun. @opMmyiia Juisl 3aKOHA
COXpPaHEHHUs MEXaHMYECKOM 3HEepPTUu B OTCYTCTBHE CUJI TpeHUs: E = const.

HpeBpameHHe MEXaHU4YeCKOM SHCPTHUHU IIPpU HAJIMYNU CHJIBI TPCHUA.



1.20

ITpocThic MeXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXAHUKH.
Peruar. Moment cuiisr: M - FI.

VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
[ToxBrxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThIXx MeXaHW3MOB,

n= Anonesmas
A—aarpaqe:ﬂm A

1.21

JlaBneHue TBEPAOTO TENA.

@opMyia U1 BBIYMCIICHUS JABJICHUS TBEPAOIO Tena:

_F
p==

JaBnenue raza. ATMocdepHOe 1aBleHUE.
IM'uapocTaTuyeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.

CDOpMy.TIa JJI BBIYUCJIICHUA JABJICHUS BHYTPHU JKUIAKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBnudeckuii npecc

3akon Apxumena. Dopmyna JUisi ONPEACIICHUS] BBITAIKUBAIOIICH CHIIBL,

ﬂeﬁCTBYIOHleﬁ Ha TCJI0, HOFPY)I(éHHoe B X KMAKOCTB MJIM I'a3:

Fam =PEV

YcaoBue nnaBanus teaa. [lnaBanue CYZAO0B H BO3AYXOIIABAHUEC

1.24

1.25

MexaHn4eCcKHe KOJeOaHHUs. AMHJ’II/ITy,[[a, nepuoa M 4YacToTa KoJIeOaHHMIA.

dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHNUI:

MareMaTtnueckuii U NpYKHHHBIA MasTHUKH. [IpeBpaimeHue sHepruu Ipu

KoJie0aTeIbHOM JBHXCHHUH

1.26

33TyxaIOH_II/IC KOJIeOaHHS. BBIHY)KILGHHLIe koJieOanus. Pe3onanc

1.27

1.28

MexaHU4eCKHE BOJIHEI. HponoanHe " IMONICPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCpOCTPAHEHUS BOJIHBI:

L=v-T

3ByK. ['poMKOCTB 1 BpICOTa 3BYKa. OTpaskeHHE 3ByKOBOW BOJIHBI HA TPAHUIIE

nByX cpell. MH(dpa3Byk U ynbTpa3ByK



1.29

1.30

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BELIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
IPY>KUHBL; KO3((UIEHTa TPEHUS CKOJIBXXEHUS; pPaOOThl CUJIbI TPEHUS, CHIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABHKEHHsI OpyCKa MO HAKJIOHHOW MIOCKOCTH;
yCKOpeHUsl OpycKa IpH JBUKEHHUU IO HAKJIOHHOM IIOCKOCTH; YacTOThl U
nepuosia KojeOaHU MaTeMaTH4eCKOrO MAasTHUKA; YacTOThl M IEPHOAA
Kose0aHUH MPYXKMHHOTO MasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOLIEr0 Ha
pplyar; paboThl CHUJIBI YIPYrocTH MpU MOABEME TIpy3a C I[OMOILBIO
HEMOJBI)XHOIo 0JioKa; pabOThl CUJIBI YIPYrocTH NpU MOABEME Ipy3a ¢
MOMOIIIBIO TTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIbI OT 00bEMa MOrpykEHHON
4acTU Tejla U OT IUJIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTHU BbITAJIKUBAIOIIEH
CWJIBI OT MAacchl Tejla; CWJIbI TPEHHUS CKOJBXEHHS OT CHJIbI HOPMalbHOI'O
JaBJIEHUS M OT poJa IOBEPXHOCTH; CHWJIbl YIPYroCTH, BO3HUKAIOIIEH B
IpYyXHHE, OT CTeNeHH AedopManuu NpYKUHBI; YCKOpeHHs Opycka OT yria
HaKJIOHA HampapBisioUlel; nepuoda (YacTOThl) KoOJI€OAHUI HUTSHOTO
MasiTHUKA OT JUIMHBl HUTH; Nepuoja KoJeOaHuil NpyKUHHOIO MasiTHUKa OT
Maccel Ipy3a M JKECTKOCTU NPYXKHHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuosia KosieOaHMH HUTSHOIO MasTHHKAa OT Maccel rpysa. IIpoepka

YCJIOBUs PABHOBCCHUSA pblyara

Qusuueckue sAereHus 6 npupooe. TIPUMEPHl IBIKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHUBOM NPUPOJAE, NEUCTBUE CUIbI TPEHUS B
IIPUPOJIE U TEXHUKE, NMPWIMBBI U OTJIMBBI, JIBWXKEHUE IIaHeT COIHEUHOU
CUCTEMBI, PEAaKTUBHOE JBWKEHUE XUBBIX OPraHU3MOB, pbIYard B TeJe
YeJI0BEKa, BIMSIHUE aTMOC(HEPHOTO JIaBJICHUs Ha )KUBOI OpraHu3M, IJIaBaHHue
pBIO, BOCHpPHUATHE 3BYKOB >KMBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE

BOJIHBI, HYHaAMH, 3XO

1.31

2.1

Texnuueckue ycmpoticmea: CIMJIOMETp, NaTYUKU TOJO0XKEHUsS, PACCTOSHUSA U
YCKOpPEHUs, IUHAMOMETp, TMOAIIMIHUKHA, PaKeThl, pblyar, MOJBWXHBIM H
HETOJBI)KHBIA OJIOKM, HAKJIOHHAS IJIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY,
COOOIIAIOIINECS COCY/IbI, YCTPONUCTBO BOJIOMPOBO/IA, THIPABIMYECKUI TTpece,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOH HAcoc, apeoMeTp, IXOJIOT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
TEIIJIOBBIE ABJIEHUA

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOpPHUH CTPOCHUS




BemecTBa. Mojenu TBEPIOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUUN

BemecTBa. Kpucraminueckue u amopdHbie Tena

I[BI/I)KCHI/IC qaCcTul, BCUICCTBA. CBs13b CKOPOCTH OBWIXCHUA YaCTHLl C

22 Temneparypoil. bBpoyHoBckoe nBuxenue, tupdysus
2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
2.4 TemoBoe paciiupeHue u cxxatue
2.5 TemioBoe paBHOBECHE
26 Buytpennss sueprus. Pabora u Teruionepenada Kak criocoObl M3MEHEHUs
' BHYTpPEHHEH 3HEpPruu
2.7 Bunpl Tenonepenayun: TeIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4EHUE
HarpeBanue u oxnaxaenue Tten. KoinmdecTBo TeIUOTHL. Y jaenbHas
TEIUIOEMKOCTD:
2.8
O=cm(t,~1)
3aKOH COXpAHEHMs SHEPIUU B TEIUIOBBIX IPOIECCaX. Y pPaBHEHUE TEIIOBOTO
29 Oananca:
O +0, +..=0
Hcnapenne n koHnaeHcanus. M3MeHeHHe BHYTPEHHEH DHEPIUH B IPOLECCE
210 ucrapeHuss M KoHJeHcanuu. KumeHue KHUIKOCTU. YjaenbHas TeIUIoTa
' napooOpaszoBanusi: L = Q/m
2.11 BnaxxnocTs Bo3myxa
[InaBnenne u Kpucraumsauusd. l3MeHeHHe BHYTpPEHHEH DJSHEpPruM IIpU
IJIABJICHUN U KPUCTAJUIM3ALMU. Y AeNIbHAS TEIUIOTA MIJIaBJICHHUS:
2.12 0
o
913 BHyTpeHHsI1 dSHeprus cropaHusi TOIUIMBA. YJelbHas TEIUIOTAa CTrOpaHUs
' tormBa: q = Q/m
2.14 [Tpuntuns! paboTs! TemnoBbix Apuratenei. KI1/I teruioBoro apurarens
IIpakmuyeckue pabomul
515 WN3mepenue  yneiapbHOW — TEMIOEMKOCTH  METANIMYECKOTO  IMIIMHIPA;

KOJMYCCTBA TCIUIOTHI, IIOJIYYCHHOI'O BOJON KOMHATHOM TEMIICPATYPhbL

(GuKCUpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTbli LHIUHAD;




KOJINYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM LIMJIMHAPOM, MOCIE ONYCKAHUs
€ro B BOJly KOMHATHOM TeMIIEpaTyphl; OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa;
yIeNbHOM  TEeIIOThl  IUIAaBIE€HUsA JbAa. lccienoBaHue  U3MEHEHHUs
TEMIIepaTyphbl BOJBI MPH PA3IHUHBIX YCIOBUSAX; SIBICHUS TEIJIOOOMEHA NpHU

CMCHIIMBaHHUU XOJ'IO,Z[HOﬁ n ropﬂqeﬁ BOJBI; IIpoHecCa UCIIapCHUA

Dusuueckue  A61EHUSA 8 npupode: IOBEPXHOCTHOC HaTs2KCHUC U

KallWJUIIPHBIC ABJICHUA B HNPUPOAC, KPUCTAJUIBI B IMPUPOAC, HIIIYUCHHUC

210 Connua, 3amep3aHue BOAOEMOB, MOpCKHE Opusbl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera
Texuuueckue  ycmpoticmea: — KalWUISIPbl, TMPUMEPHl  UCIHOJIb30BAaHUS
217 KPUCTAJIJIOB, JKUJKOCTHBIH TEPMOMETp, JAaTYUK TEMIIepaTypbl, TEpMOC,
' CHUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTATEIh BHYTPSHHETO CTOPaHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpuzanus Ten. [[Ba Buia aIeKTPUIECKUX 3apsiioB
3.2 BsaumopeiicTBue 3apspkeHHbIX Teil. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI YJCKTPHUECKOTO 3apsiia
34 Onextpuueckoe moje. Hampsxk€HHOCTH anekTpudeckoro moussd. [Ipunimn
' CYTICPIIO3HIINH IJICKTPUUICCKUX MOJICH (Ha Ka9eCTBEHHOM YPOBHE)
35 Hocutenu snexktpuueckux 3apsiaoB. [leficTBHE SIEKTPUUYECKOTO TOJs Ha
' anekTpudeckue 3apsiabl. [[pOBOTHUKY U IUATEKTPUKH
[TocTostHHBIN 3nekTpuyeckuid ToK. JlelcTBus snekTpuyeckoro Toka. Cuna
3.6 Toka. Hampshxenwue.
l=g/t,U=A/
37 DIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COMTPOTUBIICHHE:
' R =pl/S
38 3akon Oma 151 ydactka anektpudeckon menu: | = U/R
[TocnenoBarensHOE COETMHEHHE MPOBOIHUKOB:
I =I,. U=U,+U,: R=R +R,
3.9

HapaJ'IJ'IeJ'ILHOe COCIUHCHUC ITPOBOAHUKOB PABHOI'O COIMIPOTHUBIICHUA:

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

2




CwMerniagHbIE COCIUHCHUA ITPOBOAHHUKOB

Pabota u MmomHOCTH A5ekTprueckoro Toka. A = Ult, P = Ul

3.10
3akoH /oy — Jlenna:

3.11 0= 12 ‘R-t

312 OmnbIT Opcrena. MarHuTHOE MOJe MPSMOTO MPOBOAHUKA C TOKOM. JIMHMHM

' MarHuTHOM MHIYKLIHUN

313 MarHuTHOe 10J€ MOCTOSHHOIO MarHurta. B3anMmoneiicTBHe NOCTOSHHBIX

' MarHuTOB

3.14 JIelicTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM

3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON HHAYKIuK. [IpaBuino Jlenua
IIpaxmuueckue pabomul
W3mepeHue 3JEKTPUYECKOTO  COMPOTUBIEHHUS  PE3UCTOpPAa; MOIIHOCTHU
AJIEKTPUUYECKOTO TOKA; pabOTHI AJIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTU CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
(pe3ucToppl, JIaMIO4Ka), OT HAmpsHKCHWs Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJIEHUS OT JJIMHBI IPOBOJHUKA, IUIOLIAJU €ro
MOTIEPEYHOT0 CEUYSHHS U YACIBHOTO COMPOTHUBIICHUSI.
IIpoBepka  mpaBuia s DJIEKTPUYECKOTO  HANpsDKEHUs — pHU
MOCTIEIOBATEIFHOM ~ COSIMHEHWH TPOBOJHUKOB, TMpaBWJIa IS CHIIBI
AJIEKTPUYECKOTO TOKA TPH TapaJIeNbHOM COCIHMHEHWH TPOBOJHHKOB
(pe3uCTOPHI U JTAMITOUKA)
Qusuueckue s61eHUs 6 npupode. IEKTPUUYECKHE SIBIEHUS B aTMocdepe,

3.17 AJNIEKTPUYECTBO JKHUBBIX OpPraHU3MOB, MarHUTHOE Toje 3emiu, Jpeud
MIOJIFOCOB, POJIb MArHUTHOTO TOJIS AJIS1 JKU3HU Ha 3emiie, TOJISpHOE CHsIHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIepMETp, BOJIBTMETpP, PeocTar,
CU€TUMK DIIEKTPUUECKOW OSHEPTHH, DIIEKTPOOCBETHTEIbHBIE TMPHOOPHI,

3.18 HarpeBaTeNbHbIE JIEKTPOIIPUOOPHI (mpuMepsI), JNEKTPUUYECKUE
MPEOXPAaHUTEIH, AJIEKTPOMArHUT, ASJIEKTPOJBUTATENh TOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHeIe BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mognens cBeta. [IpsMonuHeitHoe pacipocTpaHeHHE CBETa



3.21

3akoH oTpaxkeHus cBerta. [lmockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH IIPEIOMIICHHUS CBETa

3.23 Hucnepcus ceera

3.94 JIunza. Xox nydeit B mnaze. DokycHOe paccTosHue JTUH3bL. ONTHYECKas cuiia

' mun3el: D = 1/F

3.25 I'ma3 xak onrtuueckas cucrema. Onrudeckue mpudops
IIpaxmuueckue pabomol
W3mepenne onTu4ecKoi CHIIbl COOMparoIiel TUH3bI; (OKYCHOTO PAaCcCTOSHUS
coOuparomield JIMH3bl ([0 CBOMCTBY paBEHCTBA pa3MEpoOB IMpeaMmeTa u
M300paKeHMs, KOTIa MIPEIMET PACIIONOKEH B IBOWHOM (OKycCe), TOKa3aTesI

3.26 MPEIOMJICHUS CTEKJIA.
###Par##ccnenoBanne CBOMCTBA N300paXKEHHUS, IIOJTYICHHOTO C IIOMOIIBIO
coOuparoiel TUH3bI; U3MEHEHUs! (POKYCHOTO PacCTOSHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla IaJeHus Ha
TpaHUIE «BO3JIYX — CTEKIIO»

3.7 Qu3zuueckue saenrenus 6 npupoode: 3arMmenus Connua u JlyHbl, 1Bera Ted,
' ONITHYECKHUE ABJICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE

' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
11 PanunoaktuBHOCTh. Anb(da-, Oerta-, ramma-usnydenus. Peakuum anbda-u
' Oera-pacmajna
43 OmnwiTel Pesepdopaa mo paccesHuto anbda-yactuil. [ImaHerapuas monenb
' aToMa
4.3 CocraB atromHoro sipa. M3oTomns
4.4 [Iepnon nonypacnaaa aTOMHBIX sAEp
4.5 SnepHbie peakiuy. 3aKOHBI COXPAHEHHUS 3apSAI0BOTO U MacCOBOTO UHCEN
Qusuueckue s61eHUs 6 Npupooe: €CTECTBEHHBIH pagMOaKTHUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IIydECHHUE MPHUPOJTHBIX MHUHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITyUYEeHUN Ha OpraHU3M YeIOBeKa
17 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHAWUBUAYAIBHBI JO3UMETP,

kamepa BunbcoHa, siiepHast sHEpreTUKa
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