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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM U TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMbl 10O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT IpUMEPHYIO MOCIE0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUN paboueil MpOorpaMMBbI 10 y4eOHOMY TIPEAMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAYyYHYI) KAapTUHY MHUDa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHus COCTOMT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
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 TOHUMATh OCOOCHHOCTH HAYYHOT'O 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 oOpraHuzanusx Poccuiickoit  depepanuu, peaau3yOMNX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUSX (U3HMKH, aHAIU3 H
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

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

Ha usyuenue ¢usuku (6a30BBIM ypoOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpazoBanust orBogutTcs 306 wacoB: B 7 kmacce — 102 gaca (2 wacatl wac u3
IIKOJIPHOTO KOMIIOHEHTa B Hemento), B 8§ kimacce — 102 gaca (2 waca+1 wac u3
IIKOJIbHOTO KOMIIOHEHTa B Hejaento), B 9 kimacce — 102 gaca (3 yaca B Heel0).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa dKCIEPUMEHTATBHBIX 3a/laHui, MpearaeMbplX B pamKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupobl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EctecTBeHHOHayuyHBId METOJl TO3HAHMS: HaONIOJCHHE, TOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
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 IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayasibHbIe CBEJeHUS 0 CTPOEHUM BellleCTBA.

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

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonaeiicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU 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 METOJOM pSAOB (C  HCIOIb30BAHHEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHMXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOW IpsMoM. PaBHoxelcTByromas cuii. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe 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 TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
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 yMEHBITICHUSI ¥ YBETWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. [ mapaBnuyeckue MeXaHUu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

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. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEHM HAa  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 TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

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 oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 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, NOATBEPKIAAOIIUE
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. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS 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 TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

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

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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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.

OxJtaXxJiIeHue Ipu COBEPIIICHUU padOTHI.

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 padboThl BHEITHUX CHJI.

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  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 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.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOe 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsI0B U B3AMMOJIECHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX 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 mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeICHUS IIOJIIOCOB 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.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK 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 MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEHUCTBUS DJIEKTPUYECKOTO TOJNS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

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

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

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.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanrie neMCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



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:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkon HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT 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 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprud. TeopeMa 0 KMHETUYECKON SHEPIHH. 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 TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[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 MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU ABUKEHUU TeNa MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

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

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

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
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA 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 konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmroieHre BeIHYKICHHBIX KOJIeOAaHWHM U 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 KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJIEOAHUM MPY>KMHHOTO MasiTHUKA.

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 IEpHOJa KOJIeOAHUM Ipy3a, MOABEUIEHHOTO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

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

ONeKTpOMarHuTHOE  1oJie.  DJEKTpOMarHuTHble  BoOdHbL.  CBolicTBa
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
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS 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. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. 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 pacCEeUBAIOLIEH 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 yIjla OTPa)K€HUs CBETOBOrO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOUPAIOIIIEH JIUH3BI.
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 mimanerapHas mojenb atroma. 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
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus cBsI3M aTOMHBIX snep. CBsA3p Macchl W dHEpruu. Peakuuu cHUHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

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 IEATEIBHOCTHBIM XapaKTep NaHHOIO paszera 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, METAIIPEAMETHBIX 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 MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
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 JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

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, TIOpoJa, 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 pEIICHHUs 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 pesympraTe OCBOEHUS TpOrpaMMbl MO0 (U3WKE HAa ypPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHbIC yUCOHbIC ICHCTBU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

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



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B paCCMaTPUBAEMBIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiicTBUS.

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

OLICHWBAaTh HAa TNPUMEHUMOCTb H JOCTOBEPHOCTh HWH(OPMAIIHUIO,
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 TAK)KE€ BBIIBUTaTh MPEANOIOKEHUS 00 X pa3BUTHH 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, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:

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
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICAOBAHUS, IPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS! HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0 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;

OPUEHTHPOBATbCA B  PA3NMYHBIX [OAXOAAX MPUHATHS  PELICHUM
(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 PEILIECHUI;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

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

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHSIM;

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 IPYroro.



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, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTD,
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 JaBi€HUS TBEPABIMH TEJNAMH, XUIAKOCTSIMU 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  SBICHUU B
OKpYXaIollleM MHpEe, B TOM 4HCle (U3NYECKUEe SBJICHUS B TPUPOJIC:
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 YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy 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, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTU, 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 MOTCHIMalbHAs DHEPTHsi), MPU OMUCAHUU TPABUIIBHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK 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» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TpPHU OITOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

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

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
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 NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(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 1O HAONIONCHUIO (PU3MYECKUX SABJICHUA WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJBI M TEMIEepaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTHU IyTH
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 MPY>KUHBI, BBITAIKUBAIOIIEH 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
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUsA, CcOOUpaTh YCTAaHOBKY H
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (DU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIMECS COCYyIbl, OapomeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MPU OOpaIieHuu ¢ mpudopamu 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 ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (pU3MUECKOro coAepikKaHHs, CIpPaBOUYHbIE MaTepHalbl,
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 UCTOYHHKOB MH(pOpMauu (HPU3HUECKOTO 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 HCCIEIOBAHUMN pachpeneniTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

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, KPUCTAININUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIC;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AIIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (DU3NUECKOE SBJICHUE;

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 CoJiHIIa, 3amMep3aHHe BOJOEMOB,
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 MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YJAEdbHAs TEIJIoTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIWYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPruM, IpH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MUYECKHE MPOLECCHl M CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUIsi €€ penieHusl, MPOBOAUTH pacy€éTbl M CpPAaBHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHUH OT LBETa H3JIydawolled (moriomaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOWAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MarHUTHBIX TIOJIEW IOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4epe3 MPOBOJAHMK, OT HAOpsDKEHUS Ha  IMPOBOJHHKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIENysl MPEIJI0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIUH, SIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, IBHUraTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK wHpoOpMauu (U3HUIECKOTO COJEpKaHUS B
NHTepHeTe, HA 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 HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTAa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABISATh PE3YyIbTAThI
MPOCKTHOM WJIU UCCIEAOBATEILCKON NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIJICHUE MPE3CHTAIINE;

MPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

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

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTcuéTa, MaTephalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paziuuath SIBJICHUSA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBEIHYKJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE ABUKCHHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3nYecKue SBJICHHUS B NPHUPOJE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTpadUOIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3NYECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJAa YNPYrOCTH, CUJIA TSHKECTH, YCKOPEHHE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKash DHEPTHs, TOJIHAs MEXaHWYeCKas DJHEprus,
MIEPHOJT 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 €IUHUIIBI (U3HUYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHHWsS JHEPTUU, 3aKOH BCEMHUPHOTO TITOTEHUS,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



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 CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
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  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 33/Jayd 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TPU MOMOIIU
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUHA WIH
(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, MPSAMOJIMHENHOE pacCIPOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMBITAa W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTENIHLHOTO IPUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
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 pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIE0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHMM MAaTeMaTHYecKoro MW MPYKUHHOTO MAasSTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATh MOIYUCHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

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

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, TATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TOUCK wHpopMamuu (U3HUUECKOTO COJIEPKAHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalueid ¢ y4ETOM OCOOCHHOCTEH ayJIUuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrtposbnbie | Ilpaktuueckue | (unppoBbie)
n/n NMPOrpamMMbl Bceero
paboTnI padoThI oOpasoBaTebHbIE
pecypchbl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKIIEr0 MUpa
bubmuorexa [JOK
1.1 dusnka - HayKe * 4
HI3HIKA ~ Hayka o prpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 Ou: * 4 1
HIBHHECIHE BEJHITH https://m.edsoo.ru/7f416194
b K
1.3 EcTecTBeHHOHAY4YHbI METO/1 MO3HAHUS ™ 4 1 h:ffg;;f;;ggﬁmmlgdr
Hroro no pazgeny 12
Pa3nean 2. [lepBoHayaibHbIE CBeACHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [JOK
2.1 C * 3
TpoeHHe BemecTEa https://m.edsoo.ru/7f416194
99 JIBM>KeHHEe U B3aUMOJICHICTBUE YaCTHIL 5 1 bu6mmoreka [IOK
' BelecTBa™ https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A * 4
FpeFaTHble COCTOAHHUA BEUICCTBA https//medsooru/7f416194
Hroro no pazneny 12
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M * 5
CHAMITHCCROE ABrrerie https://m.edsoo.ru/7f416194
3.2 Wuepnus, Mmacca, MIOTHOCTD ™ 7 1 bu6mmoreka [JOK



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

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

bu6mmoreka [IOK

*
33 Cuna. Brjger cu 16 2 https://m.edso00.ru/7f416194
Wroro no pazueny 28
Pa3nes 4. laB1eHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. [lepenaua naBiaeHus: TBEPABIMU 5 bubnnoreka [HOK
' TEeJNaMHU, )KUIKOCTSIMHU U ra3zaMu™ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
*
42 Jlarerie XHAKOCTH ! https://m.eds00.ru/7f416194
bubmuorexa [JOK
*
43 ATMOC(hepHoe faBeHHe ¢ https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 3 3 bubmuorexa [JOK
' B HUX TEJN0™ https://m.edsoo.ru/7f416194
Hroro mo pazueny 28
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [JOK
*
>1 PaoTa u moroCTS > ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
*
52 HpocTeie MexaHH3MEI ! ! https://m.edso00.ru/7f416194
bu6mmoreka [JOK
*
53 Mexaitieckas oHepris ! 1 https://m.eds00.ru/7f416194
Hroro 1o pasneny 19
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12

* 34 yaca 100aBJICHO 3a CYET IIKOJIHHOTO KOMITOHEHTA



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

8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoububie | IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
. * 17
11 (CTpocHHE H CBOHCTBA BeLLCCTB https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
: T * 2
12 CIDIOBBIC HPOUECEH ¢ 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 45
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
DJeKTpUYECKHE 3aps/ibl. 3apsHKEHHBIE Tea bubnuoteka [JOK
2.1 . 14 1
U UX B3aUMOJEHCTBHE™ https://m.edsoo.ru/7f4181ce
. N bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M * 11 1 1.5
ATTHITTHBIC ABACHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
*
2.4 IICKTPOMATHHTHAS HHAYKINH J https://m.edsoo.ru/7f4181ce
Hroro no pazneny 44
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 145

* 34 yaca 100aBJICHO 3a CYET IIKOJIBHOTO KOMITOHEHTA



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

9 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Kontpoabubie | IlpakTuueckue (mucpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuveckne KoJje0aHUS U BOJTHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHHHCCIUE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTpOMarHuTHOE MOJIE U bubnuorexa [IOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bu6mmoreka [IOK
4.2 J 0 6
HH3BL I OTITHHACSCIHE HpHOOpHL 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P
3 asnokeHue 0eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
1 nu 4
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM 1 htts://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 1
CTPOCHIE ATOMHOIO AP 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3
AAnepibie peaiuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢usmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo 4yacos
Nen/m | Tema ypoka B Konrtpoubnbie | IIpakTnueckue
cero padoThI padoThI
1. ®du3uka — Hayka o npupozne. Asnenus npupoasl. PusndecKue ABICHUs 1
2. ®duznka — HayKa o Tipupo/ie. SABieHust npupoasl. DU3NUECKUE SIBICHUS
3 Mexanuueckue, TEIUIOBBIE, 2JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 1
' 3BYKOBBIE SIBJICHUS
4 MexaHnnueckue, TEIIoBbIe, 3JIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE, 1
3BYKOBBIE SIBJICHUS
5. duznyecKue BEINYUHBI U X U3MEPEHHE 1
6. dusnyeckre BEIUYUHBI U UX U3MEPEHUE 1
. W3mepenne TemMneparypsl Py NOMOIIHN KUAKOCTHOTO TEPMOMETPA U 1
JaT4rKa TeMIIepaTypbl
g Ypok-uccnenosanue "M3mepeHue TeMeparypsl IpyA OMOLIT 1 1
' KUAKOCTHOTO TEPMOMETpA U JaTYUKa TeMIlepaTrypbl"”
Kak ¢usuka n gpyrue ectecTBEHHbIE HAYKH U3Y9alOT IPUPOLY.
9. EcrecTBeHHOHayuHBIH MeTO o3HaHU. Onrcanne pU3NUeCcKuX sSBJICHUN 1
C IIOMOILBIO MOJEIEN
Kak ¢u3uka u apyrue ecrecTBeHHbIE HAYKH U3y4aloT IPUPOAY.
10. EctecTBeHHOHay4YHBIN MeTO1 TO3HaHUS. Onucanue PU3NYecKuX SIBJIECHUN 1
C IIOMOIILIO MOJENEN
Kak ¢u3uka u apyrue ecrecTBeHHbIE HAYKH U3y4aloT IPUPOAY.
11. EctecTBeHHOHay4YHBIN MeTO] O3HaHUs. OnucaHue PU3NYECKUX SIBJICHUN 1

C IOMOIILIO MOJCIICH




Vpoxk-uccnenosanue "[IpoBepka runoressl: JadbHOCTh MOJETA IIAPUKA,

12 MYIIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM OOJIbIIIe BHICOTA ITycKa" 1
13 Crpoenue BemiecTBa. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE 1
' BEILECTBA
" Ctpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOSHUE 1
' BEILIECTBA
15 Ctpoenue BeriecTBa. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE CTPOSHUE 1
' BEIECTBA
16. JIBMDKEHHE YaCTHII BEIIECTBA 1
17. JIBY>KEHUE YacTHII BEIEeCTBa 1
18. OnbIThI 110 HAOTIOJEHHIO TETIJIOBOIO PACILIMPEHUSI Fa30B 1
19. OnbITHI 110 HAOJIFOICHUIO TETUIOBOT'O PACIIMPEHHUSI Ta30B 1
20 Ypok-uccienoBanue «OMNbITH O HAOIIOEHUIO TEILIOBOTO PACIIUPEHUS 1
' rasoBy
21. ArperaTHble COCTOSIHHSI BEILIECTBA 1
22. ArperaTHble COCTOSIHUS BEIIECTBa
B3anMocBs3b MeX 1y CBOMCTBAMH BEIIECTB B Pa3HbIX arperaTHbIX
23. COCTOSTHUSIX M MX aTOMHOMOJIEKYJISIPHBIM CTpoeHreM. OCOOEHHOCTH 1
arperaTHBIX COCTOSIHHI BOJIbI
B3anmMocBsI3b MeXy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIxX
24, COCTOSIHHSIX U UX aTOMHOMOJICKYJIIPHBIM cTpoeHueM. OCoOeHHOCTH 1
arperaTHbIX COCTOSTHUM BOJIbI
25. Mexanunueckoe nBukeHue. PaBHOMepHOE U HEpaBHOMEPHOE JIBUYKEHUE 1
26. Mexannueckoe qBHKeHHE. PaBHOMEpPHOE 1 HEpAaBHOMEPHOE JIBHKEHHE 1
27. Cxopoctb. EAuHUITEI CKOPOCTH 1
28. CkopocTb. EAMHUIIBI CKOPOCTH 1
29. PacyeT myTu 1 BpeMeHM ABUKEHUS 1




Wuepuus. 3akon unepuuu. B3anmoericTBrie Tl Kak IpUYUHA U3MEHEHUS

30 CKOPOCTH JIBUIKEHHUS TEI 1

31 Nuepuus. 3akoH nHepuu. BzanmoieicTBrue Tel Kak NpUYrHA U3MEHEHUS 1
' CKOPOCTH JIBUKEHUS TeJl

32. [TnotHOCTH BemecTBa. PacueT Macchl 1 06beMa Tela 1o ero IIOTHOCTH 1

33. [InotHocTh BemiecTBa. Pacuer Macchl 1 00beMa Tela 1o ero MIOTHOCTH 1

34. [TnotHocTh BemiecTBa. Pacuer Macchl 1 00beMa Teja Mo ero MmIoTHOCTH 1

35. JlaboparopHnas pabota «Onpeaenenne IOTHOCTUA TBEPIOTO Tea 1

36. Pemenue 3amau no reme "[lnorHocTh BemecTBa" 1

37 Cuita Kak XapakTepHUCTHKa B3auMoaecTBus Tesl. Cuna ynpyroct. 3akoH 1
' ['yka

38 JlaGopaTtopHas pabota «M3yueHue 3aBUCUMOCTH PACTSIKEHUS 1
' (medopmariun) NpyKUHBI OT TPUTIOKEHHON CHITBI

39. SBnenue Tarorenus. Cuma TSHKECTH 1

40. SIBnenue tarorenus. Cuna TsKeCTH

a1 CBs13p MeX1y CUJION TsKECTH U Maccoil Tena. Bec Tena. Penienue 3anau no 1
' teme "Cuna Tskectu"

42. Cuita TskecTu Ha Apyrux miaaHetax. Gusndeckue XapakTEpUCTHKH TIAHET 1

43. N3mepenue cuit. JluHamoMeTp 1

44, N3mepenue cuit. JluHamomeTp 1

45, Bec tena. HesecomocTh 1

46 CrnosxeHue IByX CUJI, HAIIPaBJIEHHBIX MO0 OAHON MPSAMOH. 1
’ PaBHOIEHCTBYIOMIAS CHIT

47. Pemenue 3anau no reme "PaBHonelicTByromas cui”

48. TpeHue CKONbKEHHs U TPEHUE NOKOs. TpeHne B pupo/ie U TEXHUKE

49. JlaboparopHas paboTa «/3yueHne 3aBUCHMOCTH CUJIbI TPEHUS CKOJIbKEHUS




OT CWJIBbI JABJICHUSA U XapaKTECpa COIIPHUKACAIOIINXCA HOBerHOCTefI))

50. Pemenue 3agau Ha onpenesieHUe paBHOAEHCTBYIOLIEH CHIIBI 1
51 Pemenue 3anau no remam: «Bec Tenay, «'paduueckoe n300paxkeHue cui, 1
' «Cuiibl», «PaBHOJICUCTBYIOIIAS CUIT»
5y KontponbHas pabora no Temam: «Mexanuueckoe IBUXeHue», «Macca, 1
' IUIOTHOCTBY, «Bec Tenay, «I'padpudeckoe nodpaxenue cuiny, «Cuib»
53. Hasnenne. CriocoObl yMEHbIICHNUS U YBEJINYCHUS JaBICHUS 1
54. JlaBnenue raza. 3aBUCUMOCTD JJaBJICHUS ra3a oT 00bEMa, TeMIIepaTyphl
55. JlaBnenue rasa. 3aBUCMMOCTD JJaBJIEHUs ra3a oT 00bEMa, TeMIepaTypbl 1
56 [lepenaua naBneHus TBEPABIMU TEJIAMHU, KUIKOCTIMU U ra3aMu. 3aKOH 1
' [Mackans
57 [lepenava naBieHust TBEPABIMU TEJIAMU, )KUJKOCTSIMU U ra3aMu. 3aKOH 1
' [Tackans
58. JlaBneHue B *KUIKOCTH U rase, BEI3BAHHOE JICHCTBUEM CUJIbI TSKECTU 1
59. JlaBieHue B )KUAKOCTH U ra3e, BBI3BAHHOE JICICTBUEM CHUJIBI TSXKECTH 1
60. Pemenne 3agau mo teme «/laBnenune B )XUAKOCTH U Tase. 3akoH [Tackamsy 1
61. Pemenue 3amad mo reme «JlapiaeHne B )kuAKOCTH U raze. 3akoH [lackamsy 1
62. Coobmaronmecs Cocyabl 1
63. 'uipaBIMyYecKuii mpece 1
64. ManomMertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC 1
AtMmocdepa 3emiu. [IpudnHbI CyIIeCTBOBAHUS BO3IYIIHON 000710YKH
65. 3emiu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJIEHUS OT BBICOTHI HaJl YPOBHEM 1
Mopst
Atmocdepa 3eminu. [IpuurHbI CyIIeCTBOBaHUS BO3IYIITHON 000I0UKH
66. 3eMiu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBJICHHS OT BBICOTHI HaJl YPOBHEM 1
Mopst
67. Bec Bo3nyxa. ATmMochepHOe 1aBieHne 1




68. Wzmepenne armocheproro nasienus. Onbit Toppudernm 1

69. N3mepenne armochepuoro nasnenus. OneitT Toppuuerniu 1

70. 3aBUCUMOCTh aTMOC(HEPHOTr0 JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS 1

71. Bapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha PAa3IMYHBIX BHICOTaX 1

72. Pemenue 3amay mo teme "AtmochepHoe naBieHue" 1

73 JleiicTBHE KUAKOCTU U ra3a Ha OTPYKEHHOE B HUX Te€N0. ApXUMeEA0Ba 1
' cuna

24, JlaGopaTtopHast pabota «OrnpezesieHle BbITaJIKUBAIONIEH CUIIBI, 1

JICHCTBYIOILEH HA TEJIO, IOTPYKEHHOE B KUIKOCTHY

75 JlaboparopHas pabota no teme «lccrnenoBanue 3aBUCUMOCTH Beca Teja B 1
' BOJI€ OT 00bEMa OTPYKEHHOU B KHUJIKOCTh YaCTH TEIa»

76. I[InaBanue Ten 1

77. [InaBanue Ten

28 JlaGopatopHas pabota "KoHcTpynupoBaHue apeoMeTpa Win 1
' KOHCTPYMPOBAHUE JIOAKH U ONPEIEIIEHNE €€ rpy30n0bEMHOCTH"

29 Pemenue 3agau no remam: «IlmaBanue cynoB. Bo3ayxoraBanue, 1
' «/laBiIeHHME TBEPIBIX TEN, )KUIKOCTEW U ra30B»

80 Pemenue 3a1au no teMam: «llimaBanume cyos. Bo3ayxomnnaBanuey, 1
' «JlaBieHue TBEpAbIX TeJ, KHUIKOCTEH 1 ra30B»

81. Mexanuueckas paboTa 1

82. MomaocTs. ETUHUIIEI MOIITHOCTH 1

83. MoutHocTs. EnquHHIBI MOIIHOCTH 1

84, Pacuyér MOIHOCTH, pa3BUBAEMOMN IIPU NTOABEME I10 JIECTHULIE 1

g5 Ypok-uccnenosanue "Pac4ér MOIHOCTH, pa3BUBAEMOI PU NOIBEME 110 1
' nectHUIE"

86. [Ipocteie Mexanu3Msbl. Peruar. PaBHOBEcHE cuil Ha pbryare 1




87. ITpoctbie Mexanu3Mbl. Peiuar. PaBHOBecue cuil Ha phlyare 1
88. ITIpocthie Mexanu3Mbl. Peiuar. PaBHOBecue cuil Ha phlyare 1
89 KonTponbhas pabota no teme «/laBneHue TBepAbIX Tel, )KUIKOCTEH U 1
' ra3oB» / Beepoccuiickas npoBepouHas pabota
90 PesepBHblit ypok. Pabota ¢ Tekctamu 1o Teme «/laBienue TBEPABIX Ted, 1
' KUJKOCTEH U Ta30By / Beepoccuiickas mpoBepodHas pabora
91 Prruaru B Texnuke, ObITy U ipupojie. JlaboparopHas pabora 1 05
«MccnenoBanue ycaoBUi paBHOBECHS phluara '
92. Pewenue 3anau no reme «Ycia0BUS paBHOBECUS pbhlUara 1
93 Koaddunment nonesnoro neiictBust Mexannsma. JlaboparopHas padora 1 05
' «M3mepenne KIIJl HaKITOHHOM MIIOCKOCTH» '
94, Pemenue 3agau no reme "Pabota, momnocTh, KIT/T" 1
95. Mexannueckas sHeprusi. Kunernueckasi ¥ NOT€HUUATIbHAS SHEPT U 1
96. Mexannueckas 3Heprusi. Kunernueckas 1 moTeHIMalbHas SHEPTUs 1
97. 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1
YpoKk-3KCTIEpUMEHT 110 TeMe "DKCIepUMEHTaIbHOE ONpeiesieHue
98. M3MEHEHHUs KUHETUYECKOW U OTEHIMAIbHON SHEPTUU TP CKAThIBAHUU 1 1
TeJa 10 HAKJIOHHOM MJIOCKOCTH"
99 DKCIepUMEHTAIILHOE ONPEIEIEHNE U3MEHEHUSI KUHETUYECKON U 1
MNOTEHLMAIbHON PHEPTUH MTPU CKAThIBAHWUU TeJla N0 HaKJIOHHOMN TIOCKOCTH
100. | KouTponbHas paboTa o teme «Pabota 1 MOIIHOCTE. DHEPIrUs»
101. | PesepsHsblil ypok. Pabota ¢ TekcTamu o teme "MexaHndeckoe ABUKeHHE"
107 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "PaboTta. MOIIHOCTS. 1
" | Dueprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12




8 KVIACC

KoanyecTBo 4acoB

Nen/m | Tema ypoka B Konrtpoabsnbie | IIpakTnueckue
cero padoTsbI padoThI
1 OCHOBHBIE NOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOPUHU U UX 1
' OIBITHBIE TIOATBEPKIACHUS
5 OCHOBHBIE MOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX 1
' OIBITHBIE TIOATBEPKACHUSA
3. Macca u pazmep aTOMOB U MOJIEKYJI 1
4. Macca u pazmep aTOMOB U MOJIEKYJI 1
5. Macca u pazMep aTOMOB U MOJIEKYT 1
6. Mopenu TBEPAOTO, KUAKOTO H ra3000pa3HOr0 COCTOSIHUI BEIeCTBa 1
7. Mopenu TBEPOTO, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHUN BEIIECTBA 1
g OObsicHeHrEe CBOMCTB TBEPJIOTO, KUJIKOTO U Ta3000pa3HOTO COCTOSTHUMN 1
' BEIIECTBA HA OCHOBE NOJIOKEHNUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH
9 OObscHEeHnE CBOMCTB TBEPAOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSHUN 1
' BEIIECTBA HA OCHOBE MOJI0KEHUI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
10 OOBsicCHEHHE CBOMCTB TBEPJOTO, )KUJIKOTO M Ta3000pa3HOr0 COCTOSHUMN 1
' BEIIECTBA HA OCHOBE MOJ0KEHUI MOJIEKYIISIPHO-KUHETUYECKON TEOpUHU
11. Kpucrannuueckue u amopdHble TeIa 1
12. Kpucrannmaeckue u amopdabie Tena 1
13. Kpucrammmaeckue u amopdHbIe TeIa 1
14. CmaumnBaHue U KanWUISIpHOCTh. [loBepXHOCTHOE HATSKEHNE 1
15. CmauuBaHue U KanuUIIPpHOCTh. [I0BEpXHOCTHOE HATSHKEHUE 1
16. TerioBoe pacuiupeHne U CokaTue 1




17. TermioBoe paclIupeHre U CKATUE
1. Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEILJIOBOTO JBUKCHUS
YaCTHII
19. Buytpennss sneprusi. CiocoObl U3MEHEHUs1 BHYTPEHHEH dHeprun
20. Buael rerionepenaun
’1 Ypok-koupepenius "IIpakTnyeckoe UCIOIb30BaHUE TEIIOBBIX CBOMCTB
' BEIIECTB U MaTEPHUAJIOB B IEJSAX dHEeprocoepexenus”
22. KonunuecTBo TemnoTel. Y aenbHas TEI0EMKOCTb
23. YpaBHeHHE TEIIOBOTO Oananca. Termmoo0MeH U TeIIOBOE PaBHOBECHE
” Jlaboparopnas pabota "MccnenoBanue sBieHUs TEIIO0OOMEHA Py
' CMEILIUBAaHUU XOJIOJHOU U ropsiueit BoJbI"
55 Pacuer xonmyecTBa TEMIOTHI, HEOOXOIUMOTO ISl HATPEBAHUS Tea 1
' BBIIETISIEMOTO UM TIPH OXJIAXKICHUN
26 Jlaboparopnast pabota "Ornpezaenenne yaeIbHON TEIJI0EMKOCTH
’ BemecTna"
27. DHeprus TOMIuBa. Y IeibHasl TeMI0Ta CTOPaHUs
)8 [InaBneHue u oTBEp/IEBaHNE KPUCTALUTMYECKUX TEN. Y IeJbHas TEII0Ta
' IUIaBJIEHHS
29 Jlabopartopnast pabota "Ornpezesienne yAeIbHON TEIJIOTH TIIaBICHUS
' apaa"
30. [TapoobpazoBanue u koHaeHcanus. Vcnapenue
31 Kunenue. Y nenpHas Temiora mapooOpa3oBaHus U KOHIACHCAIUH.
' 3aBUCHUMOCTh TEMIIEpaTyphl KUTIEHUS OT aTMOC(HEPHOTO JTaBICHUS
3 Kunenwne. Y nenpHas TEIioTa mapooOpa3oBaHus U KOHICHCAIIUN.
' 3aBUCHUMOCTH TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO JIaBIICHUS
33. OrnpeneneHre OTHOCUTENBHOMN BJIAXKHOCTU BO3/TyXa
34. Braxxnocts Bozmyxa. JlabopaTopHas padorta "Onpenenenue




OTHOCUTENIbHOM BIAXXKHOCTU BO3ayXxa"

35. Pemenue 3aga4d Ha onpeieneHne BIaKHOCTH BO31yXa
36. Pemienue 3a1a4 Ha onpeieJIeHUE BIAKHOCTH BO3/1yXa
37 [Tpununs! paboTHI TEIJIOBLIX ABHrareseif. [laposas TypOuna. /[Burarens
' BHYTPEHHETO CrOPaHHUS
38 [Ipuniuns! paboTsl TemIoBbIx apuratenel. [lapoas TypOuna. JIBurarens
' BHYTPEHHETO CTOPAHUsI
39 KIIJl rermoBoro asuratens. TenaoBble JBUTATENN U 3alIUTa
' OKpY’Karollen cpebl
40 KII TennoBoro asurareis. TenaoBeIe ABUTATSIN U 3alllUTa
' OKpy Karomeil cpe/ibl
41. 3aKOH COXpaHEHUs U MIPEBPAILECHHS SHEPTUU B TEIUIOBBIX IIPOLECCaX
42. 3aKOH COXpaHEHUs U PEBPAILECHUS SHEPTUU B TEIUIOBBIX IPOLECCaX
43 [ToaroroBka Kk KOHTpPOJIBHOU paboTe 1o Teme "TenoBbie IBICHMUS.
’ N3menenune arperaTHbIX COCTOSIHU BemecTa'
44 IToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "TerIoBbIe ABICHUS.
' M3MeHeHue arperaTHbIX COCTOSIHUM BelecTa'
45 KonTtponbHas pabota o Teme "TemnoBsle siBieHus. M3MeHenue
' arperaTHbIX COCTOSIHUM BelecTsa'
46. Onektpuzanus Ten. [[Ba posia aIeKTPUIECKUX 3apsiioB
47 VYpok-uccnenoBanue "IaeKTpU3anus TEJI UHAYKLIUEN U IIPU
' CONPUKOCHOBEHUH""
48. DnekTpu3anus Tel UHAYKIMEeH U PU COMPUKOCHOBEHHUH
49, BsaumopeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona
50. B3aunmoneiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
51 DnexTpuueckoe nojie. HanpspkeHHOCTh aeKkTpuyeckoro nosis. [lpunnun

CYTIEPIIO3HIINH JIEKTPUUECKHUX MTOJIEH




Onextpuueckoe nose. HanpsskeHHOCTD anekTpudeckoro nosisd. [IpuHnun

> CYIEPIO3UIINH ITEKTPUUECKUX MOJIeH !
53, Hocutenu snekrpuueckux 3apsaioB. DneMeHTapHbli 3apsia. CTpoeHue 1
aToMa
54 Hocutenu snekrpudeckux 3apsaoB. DieMeHTapHblIi 3apsan. CTpoenue 1
aToma
55. [IpoBOIHUKY M JUAIEKTPUKU. 3aKOH COXPAaHEHHsI AIEKTPHUUECKOTro 3apsiia 1
56. [IpoBOAHMKY M TUANIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTrO 3apsiia 1
57. Pemienue 3a1a4 Ha NPUMEHEHUE CBOIMCTB JIEKTPUUECKUX 3apsii0B 1
58. Pemrenne 3amad Ha npUMEHEHUE CBOMCTB JJIEKTPUYECKUX 3aps10B 1
59 CamocrodrenbHas paboTa 1o Teme «Perienue 3a/1a4 Ha IPUMEHEHUE 1
' CBOMCTB 3JIEKTPUYECKUX 3apsAA0B»
€0 ONEKTPUYECKUH TOK, YCIIOBUS €r0 CyliecTBOBaHUs. VcTOUHNKH 1
' JIEKTPUUECKOTO TOKA
61. JIeNCTBUA DIEKTPUYECKOTO TOKA 1
6. VYpok-nuccnenosanue "JlelicTBHE ANEKTPUUYECKOTO MOJISI HA TPOBOAHUKH U 1 1
JOUDJIEKTPUKA"
63. DNEKTPUYECKUH TOK B METAIUIAX, JKUJKOCTSIX U Ta3ax
64. DnexTpuueckas 1Henb U €€ COCTaBHbIE YaCTH
€5 Cuna Toka. JJaboparopHas padota "M3mepeHue 1 peryaupoBaHue CHIIBI 1 05
' ToKa" .
66 DnekTpuyeckoe HanpsbkeHue. Bonprmerp. JlabopaTtopuas pabora 1 05
"N3MepeHue u peryJupoBaHye HalpsHkeHnus "
67. ConpoTHuBieHNE TPOBOAHUKA. Y IEIbHOE CONTPOTUBIICHHUE BEILIECTBA 1
JlaGopaTopHas pabdoTa "3aBUCUMOCTh JIEKTPUUECKOTO COIPOTUBICHUS
68. IIPOBOAHMKA OT €T0 JJIUHBI, TUIOIIAIU TIONIEPEUYHOr0 CEYEHUS U 1 1

Matepuana"




69. 3aBUCUMOCTB CHJIbI TOKA OT HalpspKeHUs. 3akoH OMa Ji71s yyacTKa LenH 1
Jlaboparopnas padota "VcciienoBanue 3aBUCIMOCTH CHIIBI TOKA, HIYIIETO
70. Jepe3 pe3rucTop, OT CONPOTUBICHUS PE3UCTOPA U HAIPSHKCHUS HA 1
pesuctope"
71. [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUS TPOBOIHUKOB 1
7 Jlaboparopuas padota "IIpoBepka npaBuiia CIIOKCHUS HAMIPSHKCHUN TIPH 1
' MOCJIEI0BATEIHLHOM COETMHEHUH JIBYX PE3UCTOPOB"
7 Jlaboparopuas padota "IIpoBepka mpaBuiia i CUIIBI TOKA MIPH 1
' apajyuieIbHOM COEAMHEHUN PE3UCTOPOB"
24, Pemenue 3an1a4 Ha npuMeHeHne 3akoHa OMa JJisl pa3InyHOrO COSAUHEHUS 1
MIPOBOJHUKOB
75. PaGota u MoiHOCTh A5ekTpudeckoro Toka. 3akoH J[xoymnsa-JIenna 1
26, Jlaboparopuas padota "Onpenencaue padboThl U MOITHOCTH 1
AIEKTPUYECKOTO ToKa"
77, DNeKTpUYecKre Ienu 1 MOTPeOUTeNH JIEKTPUIECKOI SHEPTHH B OBITY. 1
Kopotkoe 3aMbikanne
78. ITocTossHHBIE MAarHUTHI, UX B3aNMOJCHCTBHC 1
79. [TocTosiHHBIC MATHHUTHI, KX B3aUMOJICHCTBHE 1
80. [TocTOsSIHHBIE MAarHUTHI, X B3aUMOJCUCTBUE 1
81. N3ydenue noseit HOCTOSTHHBIX MATHUTOB 1
82. VYpok-uccnenosanue "M3ydeHne nonaeil NOCTOSIHHBIX MarHUTOB" 1
a3 MaruautHoe nosie. MarautHoe nosie 3eMIId U ero 3HaueHue JJ1s1 )KU3HU Ha 1
' Bemite
a4 MarnuTHoe nose. MarHuTHOe moJjie 3eMJIM U €ro 3HaYeHHe JUIsl )KU3HU Ha 1
' 3emite
g5 MaruautHoe none. MarHutHoe mosie 3eMIId ¥ ero 3HaueHue /7S )KU3HU Ha 1

3emiie




[TonroroBka K KOHTPOJIBHON paboTe 1Mo TeMe "DINEKTPUUECKUE 3apsbl.

86. 3apsiKEHHbIE TeJla U UX B3aUMOJIeUCTBUS. [10CTOSTHHBIN 3JIEKTPUYECKUN
TOK"
KonrtponbHas pabora o Teme "DieKTprudeckue 3apsibl. 3apspKeHHbIS
87. Tena U uX B3auMoieicTBUs. [10CTOSIHHBIN dNIeKTprUYecKuii TOK" /
Bcepoccuiickas npoBepouHas pabota
a8 PezepHblii ypok. Pabora ¢ Tekctamu 1o teme "IlocTOSHHBIN
' anekTpuueckuii Tok" / Beepoccuiickas mpoBepouyHas pabora
89 OmneIT Opcrena. MarHuTHOE 1oJe 3JeKTPUYECKOro Toka MarHuTHoOe 1moJje
' KaTYIIKH ¢ TOKOM
90 [TpumeHeHne H1eKTpOMarHuToB B TexHHKe. JlaboparopHas paboTa 05
' "N3yueHue neicTBUSI MAarHUTHOTO T0JIs1 HA IIPOBOJAHUK C TOKOM" '
91. DNEeKTpOABUTaTENb IOCTOSHHOTO TOKA.
92 Hcnonb30BaHUE IEKTPOABUTATEIEH B TEXHUUECKUX YCTPOMUCTBAX U HA
' TPaHCIIOPTE.
DneKTpoABUraTeIbh MOCTOSIHHOTO ToKa. Vcnonb3oBanue
93 NEKTPOABUraTENIed B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.
' JlaGopatopHnas padora "KoHcTpyupoBaHue U U3ydeHue paboThl
JNEKTpOABUTaTENS"
94, OmnprTel @apajest. 3akoH deKTpoMarHuTHOU HAyKIuU. [IpaBuso Jlenma
95. OmnbiTel @apasest. 3aKOH 3IeKTpOMarHuTHON MHAYKUuU. [IpaBuno Jlenua
%. Onexrporeneparop. CriocoObl MOTYyYEHUS HNEKTPHUECKOW IHEPTUH.
DNEeKTPOCTaHIIMK Ha BO30OOHOBIISIEMBIX HCTOYHHKAX YHEPTUU
97 OnexTporerepaTop. CriocoObl MOIYUYEHHS dIEKTPUUECKON SHEPTUH.
' DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH
98 [TonroToBka K KOHTPOJIBHON paboTe 1O TeMe "IIEKTpUIECKue 1

MATrHUTHBIE SIBJICHUS"




99. [ToaroroBka kK KOHTPOJILHOM paboTe 1Mo TeMe "DINEKTPUIECKUE U 1
MarHUTHBIC SBJICHUS"
100. | KonrtponbHas pabora o Teme "DIeKTpudecKre 1 MarHUTHBIC SIBJICHUs"
101. PesepBHbIit ypok. Pabora ¢ Tekcramu o teme "TeruioBblie siBieHus "
102. | PesepHblii ypok. Pabota ¢ Tekctamu 1o Teme "MarHuTHbIe SBJICHUA"
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145




9 KJIACC

KoanyecTBo 4acoB

Ne Tema ypoka Kourpoabnbie | IlpakTHyeckue
n/n Bcero
padoThI padoThI
Mexanunueckoe aBrKeHrue. MareprualibHasi TOUKa
Cuctema orcuera. OTHOCUTENIBHOCT MEXaHUUYECKOTO JABHKEHHUS
PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE
4 HepaBHomepHoe npsimonuHeliHoe ABukeHue. CpeqHsist © MTHOBEHHas 1
CKOPOCTh
5 [IpsimosinHeitHOe paBHOYCKOPEHHOE JBH)KEHUE. Y CKOpEHHE 1
6 CKOpOCTB MPSIMOJIMHEIHOTO paBHOYCKOPEHHOTO JIBMKeHUs. [ paduk 1
CKOpPOCTH
7 JIaGoparopHas pabota "OmnpeneneHne yCKOpeHus Tena npu 1 1
PaBHOYCKOPEHHOM JIBHKEHHH 110 HAKJIIOHHOM MJIOCKOCTH"
8 CBobonnoe nagenue tei. OnsiTel [anumes 1
9 PaBHOMepHOE BHKEHUE TT0 OKpY)HOCTH. [lepron 1 yacrora oOpamieHus. 1
JInnelHas u yrioBasi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 [IepBe1it 3ak0oH HproToHa. BexkTop cuitbl 1
12 Bropoii 3akon Hetorona. PaBHozelicTByomIas cuna 1
13 Tperuii 3akon Hetotona. Cynepnosunus cui 1
14 Pemrenne 3amad Ha npumeHeHne 3ak0HOB HproTOHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3amau mo reme «Cuia ynpyroctuy 1
17 JlaGopatopHnas pabdota «OnpeaeneHne )KeCTKOCTU MPYKUHBD» 1 1




18

Cuna tpenus

19 Pemenue 3anay no teme «Cuia TpeHUS»

20 JlaGopaTopHas padota "Onpenenenue kKodhpuimeHTa TpeHus
CKOJIbXEeHUs"

91 Pemenue 3amnau no reme "3akonsl Hetorona. Cuna ynpyroctu. Cuia
TpeHus"

99 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOTHOTO
NaJeHUs

93 Ypok-koHpepeHnus "J{BrkeHre Tel BOKPYT PaBUTAIIMOHHOTO LIEHTPa
(Conueunas cucrema). ['anaktuxu"

24 Pemenue 3amau o reme "Cuiia TSHYKECTH U 3aKOH BCEMUPHOTO TSATOTEHUs"

25 [lepBas kocMHuueckas CKOpocTh. HeBECOMOCTh U Meperpy3Ku
PaBHoBecue marepuanbHOi Touku. AGcomoTHO TBEPI0E Teno. PaBHOBecHe

26 TBEPAOTO Tea ¢ 3aKpeIIEHHON OChio BpalieHus. MomeHT cuiibl. [{eHTp
TSDKECTH
PaBHOBecue maTepuanbHOW ToOuku. AOGCOIIOTHO TBEPAOE Teno. PaBHOBECHE

27 TBEPAOTO TeNa C 3aKPEIIEHHON OChI0 BpauieHus. MomeHT cuiibl. L{eHTp
TSDKECTH

28 Pemenue 3anau mo teme "Mowment cuitel. LleHTp TspKecTn"

29 ITonroToBka K KOHTPOJIBHON paboTe 1Mo Teme "MexaHuyecKoe IBUKEHHE.
B3aumopeiictBue Ten"

30 KonTponbhas padota no Teme "MexaHn4yeckoe JBUKEHHE.
B3aumopeiictBue Ten"

31 Nmnynbe Tena. UMiynbe cuitbl. 3aKOH COXpAHEHUSI UMITYJIbca. YTIPYroe u
HEYNpYroe B3anMOJEHCTBHE

32 Pemenue 3ana4 no teme "3akoH COXpaHEHMs UMITyJIbca"

33 VYpoxk-koHpepennus "PeakTHBHOE ABIKEHHE B IPUPOE U TEXHHUKE"




34 Mexanunueckasi paboTa U MOIIHOCTb 1

35 PaboTa cuitbl TSXKECTH, CUIIBI YIPYTOCTH U CUIIBI TPEHHS

36 JlaboparopHas padora «Onpesenenue paboThl CUIIbI TPEHUSI IPU 1
PaBHOMEPHOM JIBUKEHHUH TeJja 110 TOPU30HTATBHON OBEPXHOCTH

37 CBs3b sHepruu U paboTsl. [loTeHnansHas SHeprus 1

38 Kunernueckas sneprus. Teopema 0 KHHETHIECKOW SHEPT U 1

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE 1

40 JlaboparopHast pabota «l/3ydeHune 3akoHa COXpPAHECHUS YHEPTHI 1

41 KonebaTenpHOE TBMIKEHNE U €r0 XapaKTEPUCTHKU 1

42 3aryxatomue kojnebanus. Beinykaennsie konedanus. Pezonanc 1

43 MaremaTuueckuid U Ipy>KMHHBIN MasTHUKU 1

44 VYpok-uccnenoBanue «3aBUCUMOCTD NIEPHOJIa KOJICOAHUH OT KECTKOCTH 1
MIPYKUHBI U MAcCHI TPy3a»

45 [IpeBpareHne sHeprun Npyu MEXaHUYECKUX KOJIeOaHUIX 1

46 JlaGopatopHnas padota «OnpeaeneHne 4acTOThl U Meprojia KoineOaHui 1
MPYXKUHHOTO MasiTHUKa»

47 JlabopaTtopHas pabota «I[IpoBepka HE3aBUCUMOCTH Mepuojia KojeOaHuii 1
rpy3a, TOJBEIIEHHOTO K HUTH, OT MacChl Tpy3a»

48 Mexanunyeckue BoiaHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpononpHbIe 1 1
MOTIEPEYHBIE BOJTHBI

49 VYpoxk-koH(pepenuus "MexaHNUeCKUe BOJIHbBI B TBEPJIOM TelIE. 1
Ceiicmuueckue BOIHBI"

50 3Byk. PacnipoctpaneHne n oTpakeHHE 3BYKa 1

51 VYpoxk-uccienoanue "HabmoaeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 1
4acTOTHI"

52 I'pOMKOCTB 3BYyKa U BBICOTA TOHA. AKYCTUYECKHI PE30HAHC 1




53

Ypoxk-koHpepenuus "YinpTpa3Byk U HH(Ppa3ByK B MIPUPOJIE U TEXHUKE"

[TonroroBka K KOHTPOJIBHON paboTe MO TeMe "3aKOHBI COXPAaHEHHUS.

54
Mexannueckre KoueOaHus ¥ BOJTHBI"

55 KontposbHas padoTa mo Teme "3akoHbI coXpaHeHUss. MexXaHn4ecKue
Kose0aHusl ¥ BOJHBI"

56 DNEKTPOMarHUTHOE 10oJj1€. DIEKTPOMAarHUTHBIE BOJIHBI

S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

58 Ypok-koupepennus "[lkana 3nekTpoMarHUTHBIX BOJIH. Mcronb3oBanue
3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBsA3H"

59 Ypok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIIBHOTO TenedoHa"

60 Pemenue 3ana4 Ha onpe/esieHrne 4acTOThl M ITTMHBI DJIEKTPOMAarHUTHOU
BOJIHBI

61 DnexTpoMarHuTHas npupoja cera. CkopocTh cBeta. BonHoBbIe cBOlCTBa
cBeTa

62 Wcrounuku cBera. [IpsMonnHeliHOe pacipocTpaHEHUE CBETA. 3aTMEHHUS
Connua u Jlynst

63 3aKoH oTpakeHHs cBeTa. 3epkajia. Pemenue 3a1au Ha MpUMEHEHHE 3aKOHa
OTpa)XKE€HUs CBETA

64 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

65 [TonHOE BHYTpEHHEE OTpakeHHe cBeTa. MIcnoib30BaHUE MTOITHOTO
BHYTPEHHETO OTPaKEHHUS B ONITUYECKUX CBETOBOAX

66 JlabopaTopHas pabota "lccnenoBanne 3aBUCUMOCTH yTJiia MPETOMICHHS
CBETOBOIO JIy4ya OT yTJia MMaIeHUs Ha TpaHulle "BO3ayX-CTEKI0""

67 Ypok-koHpepeHmus "Micnonp30BaHNe TOTHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"

68 Jlua3el. OnTHYECKAs! CHIa JIMH3BI




69 [TocTpoenne n300paKeHM B TUH3AX 1

20 Jlaboparopnas padota "Onpenencaue HOKYCHOTO PacCTOSHUS U 1
OIITUYECKOH CHIIBI coOMparomieit TMH3bI"

71 Ypok-koupepenius "OnTuyecKkue TUH30BbIE TPHOOPHI"

72 ['na3 xak onrtuueckas cucrema. 3peHue

73 Ypok-koupepennus "Jledexrsl 3penus. Kak coxpanuts 3penue”

74 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CrioskeHue 1
CHEeKTpaJbHBIX I[BETOB. Jlucepcus cBeTa
JIaboparopHast pabota "OMBITHI 11O Pa3I0KEHUIO OEIIOTO CBETA B CIIEKTP H

75 BOCHPHUATHIO 1IBETA IPEIMETOB IPU UX HAOJIIOJIEHUH Yepe3 [IBETOBLIE 1
buabTpEl"

76 Ypok-mipaktukym "BoiHOBEIE CBOWCTBA CBETA: IUCIIEPCHS, 1
unTepdepenims u nudpaxmnus’”

77 OmnsiTel Pesepdopaa u mianerapHas Mojenb aToma

78 [Tocrynater bopa. Moaens atroma bopa

79 Hcnyckanue u noriomnieHue cBeta atoMoM. KBanThl. JInneiuaTsie 1
CIIEKTPBI

80 VYpoxk-npaktuky™m "HabntoeHre CieKTpoB UCITyCKaHus " 1

81 PangmoakTnBHOCTE U €€ BUIBI 1

82 Crpoenne atoMHOr0 siapa. HyknoHHas Monens 1

83 PagnoaxTuBHbIe TpeBparieHus. M30ToIbI 1

84 Pemenue 3ana4 no teme: "PaanoakTuBHbIE IpeBpalieHus" 1

85 [Tepwon moypacmanga 1

36 VYpoxk-koHpepenuus "PagroakTHBHBIE U3JIy4EHHsI B IPUPOJIE, MEAULIMHE, 1
TeXHHUKE"

87 SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJOBOTO U MacCOBOI'O YHCEI 1




88

3Hepr1/1;1 CBs31 ATOMHBLIX SAJICP. CBsi3b MaccChl U SHECPTIUn

89 Pemenue 3anau mo teme "SnepHsie peakiun"

90 Peakuuu cuntesa u nenenus suep. Ucrounuku snepruu ConHua v 3BE311

01 Ypok-koudepenmus "SnepHas sHepreTrKa. J[eHCTBUS paquoaKTHBHBIX
U3JIy4YEHU! Ha )KUBbIE OPraHU3MbI"

92 [ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe "DIEKTPOMArHUTHOE TIO0JIE.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIC siBIeHUS"

93 KonTponbnas pabota no Teme "IJIEKTPOMAarHUTHOE MOJIE.
DJIEKTpOMarHuTHbHIC BOJIHBI. KBaHTOBbIC SABICHUA"

94 }:IOBTOpeHI/Ie, 0000menue. JlaboparopHbie pabOTHI IO KypCy

B3aumopeiictue Ten"

95 [ToBTOpenue, 0606meHue. Pemienue pacyeTHbIX U KaYECTBEHHBIX 3a/1a4 110
teme "TeruioBbie mpoiecch”

96 [ToBTOpenue, 0606meHue. Pemienue pacueTHbIX U KaYECTBEHHBIX 3a/1a4 110
teme "KIIJ] TennoBeIX aBurareneit'”

97 [ToBTOpenue, 06061meHne. Perienne pacueTHbIX U KaYeCTBEHHBIX 3a/1a4 110
teme "KIIJI anexTpoycTaHoBOK"

98 [ToBTOpenue, o600meHue. Jlaboparopusie padoTh 1o Kypcey "CBeToBbIE
siBJIeHUS "

99 [ToBTOpenue, 06o6menue. Pabota ¢ Tekctamu mo Teme "3aKOHbI
COXpaHEHUs B MeXaHUKe"

100 [ToBTOpenue, o606menHune. Pabota ¢ Tekcramu no teme "Konebanus u
BOJIHBI"

101 [ToBTOpenue, o600menue. Pabora ¢ Tekcramu mo Teme "CBeToBBIS
SIBIICHUSA"

102 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu mo Teme "KBantoBas u

sanepHas Gusnka"




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27




MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

11

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTrb SABJICHHUA 10 OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘ISCKOG SABJICHUC

13

pacrio3HaBaTh IPOSIBIICHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBJICHUN

1.4

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel MW (U3MUECKHE SIBICHMS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEIMYUH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMH,  CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMCBhIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

O0BSACHATH (U3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YuCI€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMe W3 | — 2 JOrMyYeckWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUH, PU3NUECKUX 3aKOHA MU

3aKOHOMECPHOCTH




1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyITbl, CBS3BIBAIONINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUSL 3aJlaud  3alUChIBaTh KPaTKOE yCJIOBHE, MOJCTaBIAThH
¢u3nveckre BeTUUUHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIIPaBOYHbBIC JaHHbIC, HEOOXOAUMBIEC JJISl PELICHUs 3ajay, OLIEHUBATh

PEATUCTUIHOCTH MOTYYCHHON (PU3NUYECKON BETUIHHBI

1.8

pacrio3HaBaTh NpPOOJIEMBI, KOTOPBIE MOXKHO PELIUTHh IMPHU MOMOIIA
(Gu3n4ecKUXx METOJOB, B ONMCAHUU HCCIEJOBAaHUS  BBLACIATH
IIPOBEpSIEMOE  MPEANONOKEHHe  (TUIOoTe3y),  pa3iuyarb U
UHTEPIPETUPOBATh IOJYYCHHBIH pPe3ynbTaT, HAXOIUTh OLIMOKHU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yjibTaTaM

1.9

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
dbusznueckux  CBOMCTB  Teln:  (opMmMynHpoBaTh  MPOBEpsSEMBIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

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

1.10

BBINOJIHATh NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX MU
u(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS NMPUOOPOB € YUYETOM

3aJJaHHOM aOCOIOTHOM MOTPEUIHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCKOH
BEJIMYUHBl OT JIPyrOM C HCIOJNB30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NPEIIOKEHHOMY IIJIaHY,
(buKCUpoBaTh PpPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JaTh BHIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBIMOJIHEHUN U3MEpPEHHUI coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

1.13

coOnrofarh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3blBaTh MPUHIMNBI  JACHCTBUS OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHILMIBI JECUCTBUS HM3YUECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C MOMOIIbIO UX OMHCAHMUS,

UCTONB3ys 3HAaHUA O CBOMCTBax (U3MYECKHX  SIBICHUH U




HeoOXoauMbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HU 11 oOecnedeHus: Oe30MacHOCTH TpH  OOpallleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOUCTBAMHU, COXPAHECHHSI 3/I0POBBS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B Opr>K&I-OH.I€I71 cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3aJlaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBICTISITE  MH(POPMAIUIO, KOTOpPAasi SIBJIICTCS NPOTUBOPCUYUBON HITU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMaMy KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHpopmManuu

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

CO3/aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, MPH STOM
IPaMOTHO HCHOJIb30BaTh W3YYEHHBI NOHATHUHHBIN amnmapar Kypca

(GU3HKH, COMPOBOXKIAThH BHICTYIIJICHUE NPE3eHTaluel

1.19

MIPU BBIMOJHEHUU YYEOHBIX TIPOEKTOB U UCCIICIOBAHUM paclpenemsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH,
CIIeIUTh 3a BBHITIOJHEHHWEM IIJIaHa JCWCTBUM, aJCKBAaTHO OICHUBATH
COOCTBEHHBI BKIAJ B JCATENBbHOCTh TPYIMIMbBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAS MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IOHATHUA




1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4ucie (U3NYECKUe SIBICHUS B MPUPOJIE,
IIPYU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CYIIECTBEHHBIE CBOMCTBA (MIPpU3HAKK) PUZNUECKUX SIBICHUIN

14

ONKCBHIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYNH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMH, CTPOUTH TpapuKHd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTCPpHU30BaATb CBOICTBa TCII, q)HSquCKI/Ie SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTu4dicCKOC

BBIPAKECHHE

1.6

O00BSACHATH (PU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 |
— 2 JOrMYEecKUX IIaroB ¢ Momompio 1 — 2 u3yyeHHBIX CBOICTBa

(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(dbopMmyIbl, cBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIMChIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUIl pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIA
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIICAOBAHUS, BBIACIATD
IIPOBEPSIEMOE IIPEAIIOJIOKEHUE, OLICHUBATh IIPABUIBHOCTH IOPSJIKA

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBIBOIBI

1.9

IMPOBOAUTH OIIBITBI 110 Ha6J'IIOI[eHI/IIO (1)I/IBI/I‘IGCKI/IX SIBJICHUN HWIIH

¢u3mueckux  CBOMCTB  Tel:  (OpMymUpoBaTh  MpOBEpsieMble




NPENIoNIOKEHNUs, coOUpaTh  yCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (HPU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

OPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYrOM C HCIOJIB30BAHUEM MPSMBIX H3MEPECHHM:
IUIAHUPOBAaTh HCCIIEAOBAHHUE, COOMpATh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHus, cielysd  IpeUIOKEHHOMY  IIaHy, (DUKCHPOBaTh
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH B BUJIE TaOJHII U TrpaduKoB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHocTH npu  paboTe ¢

1a00paTOpHBIM 000pyI0OBaHUEM

1.14

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HW3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUH U HEoOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCEMATHUYHBIM PUCYHKaM, COCTABJISATH CXCEMbI
SJICKTPHUICCKUX ueneﬁ C TMOCICHOBATCIIBHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LIETIeH

1.16

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MPHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpalleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHMsI 3/I0POBbS U

COOJTIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBE/ICHHUS B OKPYKAIOIICH cpefie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3UUECKOTO COEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HMMEIOIIMXCS 3HAHUW W TYyTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaI_II/IIO, KOTOpasa

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEOCTOBEPHOM




1.18

UCIOJIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl ceTu HHTepHeT; BiameTe npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHGOPMALUU U3 OJHOH

3HAKOBOW CHUCTEMBI B APYTYIO

1.19

C0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC i KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PHU3UUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM HMCCJICOBATEIbCKON  JCATEIBHOCTH, IPH 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHbBIH MOHATHHHBIN ammapar Kypca

(GU3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPe3eHTaluel

1.20

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NUYECKUX
IPOLIECCOB paclpenesaTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIATH 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBaTb  €ro, aJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ, B JESATEIbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemarh KOH()IUKTHI

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIOJIb30BATh U3YYCHHBIC TOHATUS

1.2

pa3jnydaTrb SABJICHUA M0 OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)H31/I'—I€CKO€ SIBJICHUEC

13

pacrno3HaBaTh NpPOSBIEHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUESCKUX SIBICHUN

14

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (U3MUYECKUE SIBJICHUS,
UCTONb3ysl (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TPABUIBHO
TPAaKTOBaThb  (PU3MYECKHI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,

0003HaYCHHS U CAMHUIIBI (PU3UYECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,




CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH
BEIIMYMHAMH, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3dKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChiBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXCHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbI0 2 — 3 H3yuYeHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3ama4yd (omUparoImuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOJb3Ys 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIIME WU
M30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUus, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHUYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PELIMTh HpPU HOMOIIU
(bu3MYECKUX METOJIOB, UCIIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBLACIATH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3HYECKUX CBOWCTB TENI: CAMOCTOSITEIBHO COOMpPATh YCTAaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOI

1.10

IPOBOJUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsIieMOr BeTW4YHHBI ((OKYyCHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBATH BBHIOOP croco0a

U3MepeHus (M3MEPUTEIBHOTO MpHOopa)

1.11

MNpOBOAUTL HCCJICIOBAHUC 3aBHCUMOCTEM (bmnqecxnx BCIIMYHMH C
HCIIOJIB30BAHHUEM IIPAMBIX HSMGPGHHﬁI IJIAaHUPOBATh HUCCICAOBAHUC,

CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl




HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I

I‘pa(bI/IKOB, ACJIaTh BBIBOALI 11O pE3yJibTaTaM UCCICAOBAHMA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKHX  BEJHYMH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHAT W3MEPEHUs, CJIEeAys MPEeNIOKEHHON HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

pasinyaTh OCHOBHBIE NPHU3HAKU HM3YYEHHBIX (PU3MUECKUX MOJEIIeH:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TEJO, TOUCUHBINH HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCIIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMH U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB MPH PELICHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOAUTH TNpHUMEpbl (HAXOAUTH MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BAHNS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHMsI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COAECPKAHUS B CETH
WutepHer, caMocTosTenbHO (HOpMYyIHpys TOHMCKOBBIM  3arpoc,
HaXOJUTh IYTH  ONpPENEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEpIKaHUs, CIPaBOYHBIC

MaTepuaibl, pecypchl ceTu UHTepHer; Biamete npuéMamu




KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO31aBaThb CO6CTB€HHH€ IMUCbMCHHBIC W YCTHBLIC COO6IJ.I€HI/I$I Ha
OocHOBe HUHGOpMallUU M3 HECKOJIbKUX HCTOYHHUKOB (PU3NUECKOTO
coJlep)KaHusl, MyOJIMYHO NIPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
HCCJIE0BATENIbCKOM  JAEATENbHOCTH, NPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YYEHHBIN MOHATUMHBINA anmnapaT u3y4aeMoro pasjaeia
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE IMpe3eHTalued c y4EToM

0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM Y4€OHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesiesTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ, B JEATENBHOCTb IPYIIbl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Koxa
pa3jaena

Kon

JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
dusnyeckue SBICHUA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@usnueckue BenWuuHBL.  V3MepeHune — PuU3MUECKUX
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

n3MepeHuil. MexayHapoIHasi CUCTEMA €IMHUIL

1.3

EcrtecTBeHHOHay4yHBII METOJ| IMO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIJBHUIYKEHUE TUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpPKE TUIOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA

1.4

Omnucanue (I)I/BI/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

1.5

[TpakTyeckue paboOTHI:

###Par#HH#113mepenne paccTOsTHUM.
#HHHPar###13mepene 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

H#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#H##Par###lI3mepenue  TemmepaTypbl TpU  TTIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

2.1

H#HH#Par###CTpoeHue BelecTBa: aToMbl U MOJIEKYJIbI, UX
pazMepbl.  OnObITBI,  JIOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###]|pmkenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTHI[ C  TEMIIEpaTypowu.

BbpoyHoBckoe nBmxenue, 1uddysus

2.3

B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U




OTTAJIKUBAaHHUEC

###Par### ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXAy CBOWCTBAMH BEIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckre padbOTHI:
#H#Par###0uenka quaMerpa aToMa METOJIOM PSZOB (C
ucronb30BaHueM (pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOJMIONEHUIO  TEIJIOBOIO

pacuIMpeHusi ra3oB.
HHAPar###0nbITEl 110 OOHAPYXKEHUIO JCHCTBUA CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanuveckoe JBUYKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBI)KCHHE
#HH##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHHUU. Pacdy€r myTm U BpeMeHU
JIBIDKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
3.3 TeJ Kak MpPUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TEl.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par#Ht# lnotHocTh BemecTBa. CBS3b IMJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAECUCTBUS Tel
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MOMOIIIbIO TMHAMOMETpPA
3.7 ###HPar#t#IBnenne TsaroteHus u cuia Tsoxkectu. Cuma
' TSKECTH Ha JpYrux maHerax. Bec tema. HeBecomocTh
38 Cuna tpenusi. TpeHHe CKOJNBXKEHUS U TPEHUE TOKOA.
' Tpenue B Ipupoe U TEXHUKE
3.9 ###HPar#H#CnoxeHre Ccuj, HANpaBICHHBIX [0 OJIHOMI

npsMoid. PaBHoIeCTBYIOIIAS CHIT




3.10

[TpakTrueckue pabOTHI:

OmnpezneneHre CKOPOCTH PAaBHOMEPHOTO  JBMKEHUS
(mapuka B KUAKOCTH, MOJEIU  DIEKTPUUYECKOIrO
aBTroMoOmwiIss u Tak gainee). OmnpenerneHue CcpeaHen
CKOPOCTH CKOJIbKEHHs Opycka WIM IIapuka Io
HAKJIOHHOM  miockocTH.  OrmpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBHCHUMOCTB pacTshKeHUs (AedopMariu) MmpyKHHBI OT
OPWIOKEHHOW  cuibl.  OMbBITEL, JAEMOHCTPUPYIOIINE
3aBUCUMOCTH CHJIBI TPEHHS CKOJBKEHHs OT Beca Teyla U

XapaKTepa COIMPpHUKaACarOIMUXCA HOBCpXHOCTGfI

3.11

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKE

3.12

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, IHOAIIHUITHUKHU

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenune TBEpHoro tena. CrocoObl yMEHBIIEHUS U

YBCIUUYCHUA OaBJICHUSA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,

TeMIIepaTyphbl

4.3

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCJIaMH, XUAKOCTAMHU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

4.4

3aBUCUMOCTH JaBJICHUS KHUIKOCTH oT FJ'Iy6I/IHI>I.
['mapocratnueckuit napagokc. CooOIaronmecs cocyabl.

FI/II[paBJ'II/I‘-IeCKI/Ie MEXAaHU3MBbI

4.5

AtMocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
CyIIIECTBOBaHUS BO3AYHIHON 000m0uku 3emu. OTbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3mepenne armocdepnoro naenenus. [Ipubopsr mis

U3MEpEeHus: aTMOC(EepHOro 1aBICHHUS

4.7

JleficTBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BeiTamkuBaromas (apXxumenoBa) cuila. 3aKOH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tella B BOAE OT
00béMa MOTrpYXKEHHOH B KHUAKOCTH YacTH TeJa.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TEJO, MOTPYXKEHHOE B KHUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CUJIbL, JAEHCTBYIOLIEH
Ha TeEJI0O B JKHUAKOCTH, OT Macchkl Tejla. OIBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKHJIKOCTH. KoncrpynpoBanue apeomeTpa HIIH
KOHCTPYUPOBAHUE  JIOAKA W  ONpEHeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [PUPOJE: BIIMSIHUE
aTMoc(hepHOro aBICHUS HA )KUBOM OpPraHU3M, TUTABAHHE

pBIO

411

TexHUYEeCKHE YCTPONCTBA: COOOIIAIOUIUECS COCYIBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAacoC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHnueckas MOIIHOCTD

- [IpocTeie MeXaHU3MBI: pbIYAr, OJIOK, HAKJIOHHAS

' IUIOCKOCTE. [IpaBriio paBHOBECHS phlyara

5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJIOKYy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument

55 MIOJIC3HOT'O JEHCTBUS MEXaHHU3MOB. [TpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, OTHATOTO HAJ 3eMIIEN

5.7 Kunerudeckas sHeprus

58 [Tonnas MexaHnuveckass SHEprusi. 3aKOH HM3MEHEHUS U

COXpPaHCHUMA MEXaHHUYECKOM SHCPTHUU




5.9

[TpakTrueckue pabOTHI:

###Par#H#0Onpenenenue pabOTBl CHUJIBI TPEHUS IPHU
pPaBHOMEPHOM JBI)KEHHUU Tejla [0 TOPU30HTAIBHOM
noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBECHUS
peryara. HMsamepenue KIIJI HakgIoOHHOM TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTrUuu

5.10

duznyeckue SIBICHUS B npupoac: pbHaru B TCIC

YECJIOBCKA

5.11

Texauueckue YCTpOﬁCTBaZ pbryar, HOI[BPI)KHHIZ u
HGHOI[BPI)KHBIﬁ 6JIOKI/I, HAaKJIOHHAs ILIOCKOCTb, IMPOCTHIC

MCXaHU3MBbI B 6BITy

8 KVIACC

Kox
pasaena

Kon
J1eMeHTa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAaHUSA

TEIUIOBBIE ABJIEHU A

6.1

OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTpOEHUs BelecTsa. Macca U pasMepsl
MoJIeKyl.  OmIbITBI, NOATBEPKIAIOUIME  OCHOBHBIE

MIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUH

6.2

Mogenu  TBEPAOro, SKUAKOIO U razoo0pa3zHOro
cocrosiHuil BemecTtBa. Kpucrtamnnmueckue u amopdHbie

TCIa

6.3

OObsicHeHrEe CBOWCTB Ta3oB, KUJIKOCTEH U TBEPBIX TEJ
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETHYECKON

TEOpUU

6.4

CwmaunBaHUe U KanmUJIJIAPHBIC ABJICHUA

6.5

TennoBoe pacCiipCHUC U CKATUC

6.6

Temneparypa. CBsi3b Temrmeparypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABMIXXCHUA YaCTHI]

6.7

Buytpennss sueprust. CiocoObl U3MEHEHUs] BHYTpEHHEH

OHCPIUM: TCIUIONCpEaAadya 1 COBCPIUICHUC paGOTLI




Buael temonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
U3Iy4YeHue
KommyectBo  TemnoTel.  YaenbHas — TEITIOEMKOCTh
6.9
BEIIIECTBA
TemsiooOMEH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAINIMYECKUX BEILIECTB.
. VY nenpHas TEm10Ta IIIABIECHUS
[lapooOpa3zoBanue 1  kKoHjeHcauus. Mcnapenue.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBUCUMOCTh TeMIIepaTypbl KMIIEHUS] OT aTMOC(EpPHOIro
JIaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOMBa. Y IeibHask TEII0Ta CropaHus
[lpunmunsl  pabotel  TemnoBbix  Asurarene  KIIJ]
6.15 TEIUIOBOTO JABHUTrarens. TerioBble ABUraTeld U 3alluTa
OKPY>KaIOIEN Cpe/ibl
3aKOH COXpaHEHUs U MPEBpAILEHUs] YHEPTUH B TETIIOBBIX
6.16
nporeccax
[IpakTuueckue padbOTHI:
#HHPar#H##OnbITEl IO OOHAPY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO IIPUTSIKEHHUSL.
#HHPar##H#OnbITl 10 BBIPAIlMBAHUIO  KPUCTAJIOB
ITOBAPEHHOM COJIM WJIM caxapa.
#HHPar###0neITEl IO HAOJIOAEHUID  TEILIOBOTO
6.17 paciIMpeHus ra3oB, )KUJIKOCTEN U TBEPABIX TEI.

##HPar##H#Onpenenenue naBieHUs] BO3AyXa B OayuloHe
HITpUIIA.

H#HHHPar###0OnBITE, NEMOHCTPUPYIOIINE 3aBUCUMOCTH
JaBIICHUs] BO37yXa OT ero o0bEMa M HarpeBaHHs WX
OXJIaXKICHUSI.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH




JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOMN
TPYOKE OT TEMIIEPaTypPHI.

#H##Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPTUU TelNa B Pe3ylbTaTe TEIUIoNepenayd M padoThI
BHEIIHUX CHUJI.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa TIpHU
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
H#HH#Par####Onpenenenue KOJINYECTBA TETUIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METANTHYECKUM LIHJIHHAPOM.

#H##Par####OnpenencHue YIEIbHOM  TEIIOEMKOCTH
BEIIIECTBA.

#HH##Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHTEIIBHOW — BIAXKHOCTH
BO3/yXa.

#HH##Par##H##Onpenenenue yaeIbHOW TEIUIOTHI TIABJICHUS

Jbaa.

6.18

@dusnyeckue SBICHHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBIEHUS B MPHUPOJAE,
KpUCTaJIIBl B IIpUpoe, u3inydeHue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HHes, CHera.

6.19

TexHnueckue  ycTpoicTBa:  KallMJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUS KPUCTAJIOB, >KMJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTATCIIb BHYTPCHHCTO CrOpPaHUs.

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B
B3aumopneiictBue 3apsbkeHHBIX Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTBH CHJTBI B3aUMOJICHCTBUS 3apsHKEHHBIX TENl OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeTIaMH)

7.3 Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JIEKTPUUECKOTO




noss. lIpyHOUnD cyneprnosunuu 3JIEKTPUYECKUX I0JIER

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHuKY U

TUDIIEKTPUKU
7.5 3aKOH COXpaHEeHHUsI SJICKTPUUECKOTO 3apsiia

ONEeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
7.6

ANEKTPUYECKOTO TOKA. ICTOYHMKH OCTOSTHHOTO TOKA

[evictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTAX M razax

Onextpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
7.8

HarnpsHKeHHe

9 CornpoTuBieHue MIPOBOJIHHUKA. VYnenvHOE

7.

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1t y9acTKa [enu

[locnenoBarenbHOE M MapajljiesIbHOE  COEAMHEHHE
7.11

MIPOBOTHUKOB

PabGota M MOIIHOCTb 3JIEKTPHUUECKOTO0 TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

DJNeKTpUYecKrue Lenu U HOTPEOUTETH 3JIEKTPHYECKOU
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocTostHHbIE MarHuTHl. B3anMoneicTBHE MOCTOSIHHBIX
7.14

MarHuTOB

MarnutHoe mosne. MarHutHOoe moNe 3eMiiM U €ro
7.15

3HaYeHHe IS )KU3HU Ha 3eMIie

OmneIT Opcrena. MaruutTHoe 1oJie 3IEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >IEeKTPOMarHuTOB B TEXHUKE

JlelicTBUE MarHUTHOrO IIOJS HA MPOBOJHUK C TOKOM.

DNeKTpoABUTaTellb MOCTOSSHHOTO TOKa. VMcmonap3oBaHue
7.17

BJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWCTBAX M Ha

TpaHCTIOpTe




Oneitel  @apages.  SIBieHuMe  3IEKTPOMAarHUTHOMN

7.18
unaykiuu. [Ipasuio Jlenna
DIEeKTpOreHeparop. CnocoObl MOJTy4YeHUs
7.19 AIEKTPUICCKOM SHEPTHH. DIEeKTPOCTaHITUN Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTrueckue pabOTHI:
OMnBITH 110 HAOJIOJACHHIO DJICKTPHU3AIUN TET MHIYKIIUCH
Y TIPU COTMPUKOCHOBECHHUH.
HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
MMPOBOIHUKH U JIUDJICKTPUKH.
COopka ® mpoBepKa pabOTHl JJICKTPUUYCCKON IIEMH
[MOCTOSIHHOTO TOKA.
W3mepenue u peryimpoBaHme CHIIBI TOKA.
N3mepenue u perynupoBaHue HAMPSKESHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOp, OT CONMPOTHUBJICHHUS PE3UCTOPA W HAIPSIKCHUS
Ha PE3UCTOpE.
OmBITHI, JIEMOHCTPUPYIOIIIHE 3aBHCHMOCTD
290 ANEKTPUYECKOTO COTMPOTHUBIICHUS MPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYEeHUs U MaTepuaa.
IIpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIpU
MOCJIEI0BATEIBHOM  COCIMHEHUH JBYX PE3HCTOPOB.
[IpoBepka mpaBuiIa A CUIIBI TOKA MPH MapauieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHune  pabOTHI
UIEKTPUUECKOTO TOKAa, WAYILEro 4epe3 Pe3nucTop.
OmpeneneHre  MOIIHOCTH — DJIEKTPHYECKOTO  TOKA,
BbIJIeNIIeMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYILEro 4yepe3 JIAMIOYKY, OT HampsyKeHUs
Ha Hel. Onpenenenne KII/] narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBHS IOCTOSHHBIX MAarHHUTOB.
I/I3Y‘IGHI/I€ MAarauTHOIO IOJIS MMOCTOAHHBIX MArHuTOB IIPpU
Hux OG’bGI[I/IHGHI/II/I u PasacCICHUM. HCCJIG,Z[OB&HI/IC

JEHCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.




OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJCHCTBUSA KaTyIIKH C TOKOM M MAarHuTa OT CHUJIBI
TOKAa W HallpaBJICHHA TOKAa B Karyluke. [3ydenue

I[GI\/JICTBI/IH MAaroiuMTHOIrO II0Jid1 Ha IMPOBOAHUK C TOKOM.

KounctpynpoBanue u H3y4yeHUe paboTsl
3JIEKTPOJIBUTATES. N3mepenne KII
ANEKTPOABUTATEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO SABJICHUA SHCKTpOMaFHI/ITHOﬁ HHAYKIHUU:
HUCCICIOBAHUC W3MCHCHHI 3HAYCHUS U HaIlTpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnyueckue SBICHHS B TMPUPOJE: DICKTPUUECKHE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MarHUTHOTO TIOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CUYETUUK DIIEKTPHUUECKON DHEPTHUH,
JIEKTPOOCBETUTENbHbIE  NMPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPONPUOOPHI (mpumepsI), ANEKTPUUYECKUE
MPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, DSJIEKTPOJBUTATENb

IMOCTOSAHHOI'O TOKA, reHEPATOP MOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kox anemenrta [IpoBepsiembie 2EMEHTBI COAEPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
Mexanuueckoe JBIKEHHE. MarepuaibHas TOYKA.
8.1 Cucrema orcuéra
8 8.2 OTHOCHUTEIEHOCTE MEXaHNUECKOTO ABIKEHUS
8.3 PaBHOMEpHOE TPSIMOJIMHEHOE JBUKEHNE
8.4 ###Par###HepaBHOMEpHOE NMPAMOJIMHENHOE JBUKEHHUE.

CpenHsis W MrHOBEHHass CKOpPOCTh Tella  IpHU




HCPpaBHOMCPHOM ABHKCHUU

Yckopenue. PaBHOyCcKOpeHHOE NPSAMOJIMHEHHOE
8> JIBIKEHUE
8.6 ##HPar##H#CroOonnoe nagenue. OnbiTel ["anunes
H#HH##Par####PaBHoMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [lepssiii 3akoH HploToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HproToHa
8.11 HH##Par###] [puHuuI cynepro3uiuy Cu
8.12 Cuiia ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: cuiaa TPEHUS CKOJbXEHHUS,
8.13 CHJIa TPEHHS MTOKOS, IPYTHe BUIbI TPEHUS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHHUS. Y CKOPEHHE CBOOOHOTO MajIeHUs
IBwxkenne  miuaHer  Bokpyr  Connma.  Ilepsas
8.15 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE
5.10 TEJO
##HPar###PaBHoBecre TBEPIOro Tena ¢ 3aKperUIEHHOM
847 OChI0 BpanieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynsce cumsl
8.19 3aKOH COXpaHCHHS HMITYJIbCA
8.20 #H##HPar##PeakTHBHOE JIBIDKEHHE
8.21 Mexannyeckas paboTa U MOIITHOCTh
822 PaGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu u paboThl
[MorennmaneHast dHEprus Tena, MOJHATOTO  HAA
8.23 MIOBEPXHOCTBHIO 3eMIIH
8.24 [ToTeHunanpHas 3HEPTUs CKATON NPY>KUHBI
8.95 #H#Par###Kunernueckass  sHeprus.  Teopema o

KUHETHUYECKON SHEPTUU




8.26

#H##Par###3akoH coXpaHEeHUSI MEXaHUUECKOW SHEPTUH

8.27

[IpakTuueckue paboOTHI:

Omnpenenennue cpeaHeil CKOPOCTH CKOJIBXKEHHUS Opycka
WIM JIBIJKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBH>KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadallbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psAg HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKCHHUS
OT CUJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHus CcKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOThl CUIIBI
TPeHHsSI TIpU PABHOMEPHOM JIBIDKEHHUH Teja IO
TOpPU30HTaAIbHONW MoBepXHOCTU. OmnpeneneHne pabdOTHI
CUIBI  yOPYroCTH  IIpU  MOABEME  Ipy3a  C
WCIOJIb30BaHUEM  HEMOABMXKHOTO M TMOABHKHOTO

OJIOKOB

8.28

dusnyeckue SBICHUS B nprupoac: MPUIWBBI U OTJIUMBEIL,
JABMOKCHHUC I1IJIAHET ConaeyHoi CHUCTCMBI, PCAKTHBHOC

JABUXXCHUC )KHUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JTATYUKHU

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XAPaKTCPUCTHUKHU

- KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

9.2 Maremarnueckuit U NPYKWHHBIN MasITHUKH.
' [IpeBparenne sHeprun npu KojaedaTeTbHOM ABHKCHUN

0.3 3aryxatomue kosieOaHus. BwIHYyXaeHHBIE KOJeOaHUS.
' Pe3onanc

9.4 Mexanndeckue BOJHBL. CBOHCTBAa MEXAHMYECKUX BOJIH.

HpO,Z[OJ'II)HBIe N IOICPCYHBIC BOJIHBI. ,Z[J'II/IHa BOJIHBI H




CKOpOCTH €€ pacnpocTpaHeHHs. MeXaHHYeCKHe BOJHBI B

TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa
9.6 NudpasByk u ynpTpa3Byk
[IpakTuyeckue pabOTHI:
OnpeneneHne  4YacTOTBl M IepHoAa  KoJeOaHWit
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHne  4YacTOTBl M IepHoAa  KoJeOaHWit
MPYXUHHOTO MasiTHUKA
07 HccnemoBanne 3aBUCUMOCTH  IepHoa  KojeOaHUi
' MOJBEIICHHOT0O K HHTH Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  IlepHoa  KoJjeOaHui
MPYXKUHHOTO MAasiTHUKAa OT Maccel rpy3a. lIpoBepka
HE3aBUCHMOCTHU nepruo/ia KOJeOaHuit rpy3a,
MOJIBEIICHHOTO K HHUTH, OT MAacCChl T'py3a U KECTKOCTH
npyXuHsl. M3Mepenue yckopeHust CBOOOTHOTO MaICHUS
duznyeckue SBICHHUS B MPHUPOJE: BOCIPHUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMHYECKHE BOJIHBI,
I[yHAMH, 9XO
9.9 TexHuyeckue yCTpOMCTBA: 9XOJOT, UCIOIH30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DONeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

104 CBoiicTBa 3/IEKTPOMArHUTHBIX BOJIH

10.2 [Ikana >1eKTPOMarHUTHBIX BOJH

103 DnexTpoMarHuTHas npupoja cBera. CKOpOCTh CBeTa.

' BonHoBBIE CBOlCTBA CBETA

[IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoOAe: OHOIOrHYecKoe

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

10.6 TexHnueckue yCTpOHCTBA: HCII0JIb30BaHUE




OJICKTPOMAardiuTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA
11.1 JlyueBast Mmonenb cBeTa. MicTouHuku cBera
11.2 [IpsimonuHeitHOE pacpocTpaHeHue CBETa
Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop my4el B IMH3E
116 OnTuueckast cuctema ¢oToamnmnapara, MHUKPOCKONa U
' TeJecKoIa
117 I'maz kak omnTtudeckas cucrema. bin3opykocTs H
' JaIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue cCieKTpaJbHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTudeckue pabOTHI:
#H##Par####lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO Jy4a OT yIJia MaJeHHUS.
###Par#Ht#13yuenue  XapakTepUCTHK  M300paskeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEIOMIICHUsI CBETOBOTO Jiydya OT yIJia MajgeHus Ha
119 TPaHULE «BO3JIYX — CTEKJIO.
' ##HPar##H##lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
##HPar###Onpeiennenne  (POKYCHOTO pPacCTOSHUSL |
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
#HHPar##H#OnpITel 110 pa3okeHuio Oeloro ceera B
CIEKTD.
#HHPar##H#OnbITEl 10 BOCIIPUATHIO I[BETa NPEIMETOB
MIPU UX HAOJIIOICHUN Yepe3 IIBETOBBIC (PUITBTPHI
®usunyeckue sBiIeHUs B npupoje: 3arMeHusa CoJHia u
11.10 JIyHbl, 11BETa TeJ, ONTHUYECKHE SBICHUS B aTMocdepe

(BeT HEOa, pedpakius, paxyra, MUPax)




TexHnuueckue YCTPOMCTBA: OYKH, MIEPUCKOII,

i ¢doroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHas Mojedb aToMma.
' Mopens aroma bopa
199 Hcnyckanne W moriomeHue csera aroMoM. KBaHTBI
' JInnenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ny4eHHs
194 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO sizipa. M30Tons!
125 PaguoaxktuBHble npespamieHus. Ilepuon momypacmana
' aTOMHBIX S7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U YHEPTUU
128 Peakuuu cunrtesa u nenenus saep. cTouHuku sHepruu
12 ' ConHua u 38€311
12.9 Snepnas osHepretuka. JlelicTBHE  paJMOaKTHBHBIX
' M3JIy4EeHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EHUsl.
HccnenoBanne TpEeKOB: M3MEPEHHME SHEPTUM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPHUPOJE: ECTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPagMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHHEPAJIOB,
JNEUCTBHE PAJMOAKTUBHBIX M3JIy4YEHHH HA OpPraHu3M
4eJIoBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Buibcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HABAEMOCTU SIBICHUU MPUPOABI, O POJHM DIKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld poau (U3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBHYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEpPUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BeUIecTBA, O (PU3UYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUIN
B OKpyXaromeM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBAaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/IBI/I"ICCKI/IC SABJICHUA H

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECCKHE 3aKOHBI

YMeHNe ONMCHIBATh HN3YUCHHBIC CBOICTBA T€Il U (bI/IBI/I‘-ICCKI/IC SIBJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘IGCKI/IG BCIIMYHHBI

Brnagenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOuo/IeHHsl MpaBUil 0€30MacHOro Tpyaa: HaONoIeHHe (PU3NIECKUX

SIBJICHUU




YMEHHUE CaMOCTOSITEIbHO COOMPATh IKCHEPUMEHTANBbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 00OPYIOBAaHHS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBOADI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHUI (PH3NUECKUX BETUYMH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpPaTh
OKCHEPUMEHTAIBHYIO YCTAaHOBKY 110 HWHCTPYKIHMH, BBIYHCIATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUHM,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yUYUTHIBATh [TOTPELIHOCTH, JeIaTh BHIBOJIBI IO PE3ysIbTaTaM

HUCCICI0OBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, J>KMJIKOCTEM W TBEPIABIX Tel, IUIAHETapHas MOJENb aToMma,
HYKJIOHHAsi MOJIellb aTOMHOIO sijipa) U yMEHHE NPUMEHSTh UX IS

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM
Yuclie W B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUUMHHO-CIICICTBEHHBIE CBI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (U3NUYECKUX

SIBJICHHH, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIN

VYMenne pemarh pacuéTHple 3amaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3MYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHEC 3aJayu,
BBISIBJISITH HEJOCTAIONINE JaHHBIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOMMBIC IJIsi €€ PeIIeHHUs, UCTIOIb30BaTh CIPABOYHbIE JaHHBIC,
MPOBOJIUTHh PAcy€Tbl M OLIEHUBATh PEATMCTUYHOCTh MOJYYEHHOTO
3Ha4YeHUs (PU3UYECKON BETUYMHBI, YMEHHUE OMPENEATh Pa3MEPHOCTh

($u3nUecKoil BETHMUMHBI, TOJIyYCHHOHN MPHU PEIICHUH 3a/1a41

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX

TCXHOJIOTHUYCCKUX IMPOLCCCOB MO UX OIMUCAHUIO, UCIIOJIB3YSA 3HAHUA O




CBOMCTBAaX (DU3WMYECKUX SBICHUH W HEOOXoaWMble (DHU3NUECKUE

3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAaMH, COXpPAHEHHsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTHYECKOTO0 TOBEJACHHS B OKPYXKaWOIIEH cpene; MOHUMaHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTWKEHUH (HU3MKM M TEXHOJOTHUH

AJI paiuOHAJIBHOTO ITPUPOAO0IIOJIB30BaAHUA

11

OnelT 1moMCcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHusl C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUI; YMEHHUE OLEHUBATH JOCTOBEPHOCTb
HOJYy4eHHOM HH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBINOJIHEHUM YYEOHBIX 3a/JaHUl HAy4HO-IIOMYJISIPHYIO JIUTEpaTypy
($U3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BiageHue 0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUS
uHpopManui ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHUE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanbHas Touka. Cucrema oOTcuéTa.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOe U HepaBHOMepHoe ABuxkeHue. CpenHsas ckopoctb. Dopmyna
1.2 JUTSL BBIYMCIICHHS CPEHEH ckopocTu: V = S/t
PaBHOMEpHOE NpsAMONIMHENHOE NBH)KEHHE. 3aBUCUMOCTb KOOpPAMHATHI Teja
OT BPEMEHHU B CIIy4yae paBHOMEPHOI'O IPSIMOJIMHEWHOTO IBUKEHUS:
13 X)) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JJIsi MPOEKIHHA CKOPOCTH, HPOCKIHH
NepeMenieHus, MyTH, KOOPAMHAThl NPHU PABHOMEPHOM NPSIMOJIMHEHHOM
JBIKEHUU
3aBUCUMOCTh KOOPJIMHATHI T€la OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHMUSI:
2
Sy =vg, =+ a = %
@opmynsl Ui MPOEKIMH NEPEMEIEHUS, POEKIUN CKOPOCTH U MPOEKIIHUN
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKECHUU:
;2
14 s.(D=yy,-t+a,- 5
U_\'(f) =Up, +a, £,
a,(r) =canst,
Ulr2 - le: =2£¥I.S'x
I'pacduku 3aBUCHMOCTH OT BpE€MEHHU JUIsl IPOEKLUU YCKOPEHUs, MPOEKIUU
CKOPOCTH, MPOEKLIUU MEPEMELICHUS, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
MPSIMOJTMHEIHOM JIBHDKCHUH
15 CBobogHoe manenue. GopMyIbl, ONMUCHIBAIOIINE CBOOOIHOE MaJIleHUE Tela

10 BE€pTUKaAIIN (I[BI/I)KGHI/IG TEJIa BHU3 WM BBEPX OTHOCHUTECIBHO IMOBEPXHOCTHU




3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJi NPOEKLIUU YCKOPEHWS,
MPOSKIIMA CKOPOCTH W KOOPJAWHATBHI MpPH CBOOOJHOM TMAaJEHUU Tella II0

BCpTUKAIU

CkopocTh paBHOMEPHOTO JIBIXKEHHUS Tella MO OKpYyKHOCTH. HampaBienue
CKOpPOCTH.

dopmyna 1Jid BBIYUCIEHUS CKOPOCTU 4Yepe3 Panyc OKPYKHOCTH M MEPUOJ

oOpareHus:
2R
L=
T

LenTpocTpeMurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBLHOTO

1.6 yckopenus. Dopmyiia Ui BBIYUCIECHUS YCKOPEHUS:
2
_w
WTR
dopmyiia, cBsI3bIBaIOLIAst IEPUO U YACTOTY OOpaICHUS:
V= !
T
Macca. I1notHocts BemmectBa. @opmyna A BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. CloxeHue cuil
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10

COHaHpaBJ'IeHHOCTB BCKTOpPa YCKOPCHU TCJIa U BEKTOpPA CUJIBI,

JIEWCTBYIOLIEH HA TEJIO

1.11

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fyy=-F




TpeHI/IC IIOKOsA U TPEHUEC CKOJIbXKCHUA. (DopMyna IJIs1 BBIYUCIICHHUA MOIYJIA

CHJIbI TPCHUSA CKOJIbXKCHUA:

1.12 F_=u-N
= H
Hedbopmanus Tena. Ynpyrue u Heynpyrue aedopmaruu. 3aKoH YIPYyrou
nedpopmanuu (3axox ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
My -1,
F=¢g.—1 2
R
Cuna 1sprecTu. Y CKOpeHHe CBOOOIHOTO MaJAeHHUS.
1.14
®opmyna Juist BBIUACIEHUS CUIIbI TSXKECTH BOJIM3U MOBepXHOCTH 3emiu: F =
mg.
JBwxkenue mnanet Bokpyr Comnia. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs 1 nieperpysku
Nmnynbc Tena — BeKTOpHas pu3nyecKas BeJIUYUHa.
1.15 P=mo
Nmnynsc cucremsl tein. M3menenue umnyinsca. Mmynbsce cusl
3aKOH COXpaHEHMs UMITYJIbCA Ul 3aMKHYTOM CHCTEMBI TE:
1.16 D=nyU +n, Uy =const
PeakTuBHOE ABMKEHNE
Mexanunueckas pabota. @opmyiia A BBIYUCICHUS paOOThI CUIIBL:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
118 Kunernueckas u noreHuanbHas sHeprus. @opmyiia a1 BBIUUCICHUS

KUHETUYECKON YHEPIUH:




IJE)E
By

Teopema 0 kuHeTHUeCKOU dHeprun. Popmyra s BHIYUCICHUS

MIOTEHLIMAJIbHOW YHEPTUHM TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas JHEeprus:

E=E;.+E P
1.19 o
3aKOH COXpaHEHMsI MEXaHHUECKOM 3Heprun. @opmysa /iy 3aK0Ha
COXPaHEHUS MEXaHUYECKOM HEepPTUr B OTCYTCTBHE CUJI TpeHHs: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poruar. Moment cuibsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIN 1 HenoABWKHBINA 0;10ku. KIT/] mpocThix MexaHU3MOB,
n= Aﬂmma
A‘S&I‘IHHH
JlaBiieHue TBEpAOTO TETA.
@opMyia 11 BBIYKMCIICHHS 1aBJICHHS TBEPIOIO Tena:
_F
Pm5
191 JlaBnenue raza. ATMocepHOe TaBlIeHUE.
IM'uapocTaTudeckoe naBieHUE BHYTPH KUJIKOCTH.
dopMyia 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUAKOCTH:
P=pgh+p,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
1.23 3akoH Apxumena. Dopmyna sl ONPEACICHHS BBITAIKUBAIOIIECH CHUIIBL,




HeﬁCTBYIOHIeﬁ Ha T€JIO, HorpyX(éHHoe B XXUAKOCTb UJIU Ia3:

VcaoBue nnaBanus tena. IlnaBanue CyYIO0B H BO31YXOIIJIaBaAHUC

1.24

Mexannyeckue KojieOaHWs. AMIUIMTYAQ, TEPUOJ W YacToTa KOJIeOaHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJICOAHNUI:

1.25

MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. [IpeBpainenue sHepruu Ipu

KoJe0aTeIbHOM JBHXXCHHUH

1.26

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

1.27

MexaHU4eCKHUe BOJIHBL. HponoanHe " IOIICPCUYHBIC BOJIHLI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKoCTh 1 BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOI BOJIHBI Ha TPaHMIIE

nByx cpell. MHdpa3Byk U ynbTpa3ByK

1.29

Ipaxmuueckue pabomol

N3mMepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
NPY>XKUHBL; KO3((UIIMEHTA TPEHUS CKOJIBXEHUS; PaOOThI CUIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CPEIHEN CKOPOCTHU JIBMXKEHHS OpyCKa M0 HAKJIOHHOW TIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUH MO HAKIOHHOM IJIOCKOCTH; YacTOThI U
nepuoja KojiebaHMM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl W IepHoaa
Kose0aHUH MPYXKMHHOTO MasTHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C IOMOILBIO
HETOJBI)KHOTO 0JioKa; pabOThl CHJIBI YIPYrocTH NpH TMOABEME TIpy3a ¢
IIOMOIIBIO TTOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpy:kKEHHON
YacTU Tejla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHCHUMOCTH BBITAJIKMBAIOIIEH
CWJIBI OT Macchl Tejla; CWJIbl TPEHUS CKOJBXEHHMSI OT CHJIbI HOPMalbHOI'O
JABIEHUS M OT pOJa IOBEPXHOCTH; CWJIBI YIPYrOCTH, BO3HUKAIOIIEH B
MpYXHUHE, OT CTeNeHU AepopMaliu MPYXKHUHBI; YCKOPEHUsI Opycka OT yria
HAKJIOHA HaNpaBJSAIOLIeH; meproAa (4acToThl) KoJeOaHUM HHUTSHOTO
MasiTHUKa OT JUIMHBI HUTH; Meproja KoneOaHuil MPYKHUHHOTO MasTHHUKA OT

Macchbl Ipy3a U JKECTKOCTH IIPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH




nepuoja KoseOaHUM HUTSHOrO MasTHHKAa OT Macchl rpysa. IIpoBepka

YCJIOBUSA PABHOBCCHUS pblUara

Dusuueckue AGNEHUS 8 npupode.‘ NpuUMEPbl ABHUXKXCHUA C PA3JIMYHBIMHA
CKOpPOCTsAMHU B JKMBOHI W HEXKUBOH mnpupoae, ,HCfICTBHC CWJIbl TPCHHUA B

npupoac M TCEXHHUKE, MPUIMBBI U OTJIIHMBBI, ABHUXCHHUC ILIAHCT ConraeuHol

1.30 CUCTEMbI, PEaKTUBHOE JBI)KEHHUE KHBBIX OPraHU3MOB, pblYaru B Tele
YeNloBeKa, BIUSHUE aTMOC(HEPHOTO JIaBJICHUS Ha )KUBOW OpPraHU3M, IIJIaBaHHUE
pBIO, BOCIHpPHUSATHE 3BYKOB J>KMBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 9XO
Texuuueckue ycmpoticmea. CIAIOMETp, JATYUKHA TOJIOKEHUS, PACCTOSTHUS U
YCKOpEHUS, AUHAMOMETp, MOAIIUIHUKYA, PAKEThl, pblYar, MOJBWKHBIA H

131 HEMOJIBMKHBIA OJIOKH, HAKJIIOHHAS TUIOCKOCTh, TIPOCTHIE MEXaHU3MEI B OBITY,

' COOOIIAIOITUECS COCY/IbI, YCTPOUCTBO BOJIOMPOBO/IA, THIPABIMUYECKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMETp, IXOJIOT,
UCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHBIE TIOJIO)KEHUS MOJICKYJSIPHO-KHHETHYECKOH TEOPUU  CTPOCHHS

2.1 BemiecTBa. Mojenu TBEPIAOTO, JKUIKOTO W Tra3000pa3HOTO COCTOSTHHMA
BemecTBa. Kpucrammmdeckue u amopdHbIe Tena

29 JlBwkeHne dactul] BemecTBa. CBS3b CKOPOCTH JBWKCHHSI YaCTHI[ C

' TeMreparypoil. bpoynosckoe aBmxenue, 1uddy3us

2.3 CMaunBaHUE U KaNWUISIPHBIE SBICHUS

2.4 TemoBoe pacimpeHue u cxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sneprus. Pabota u Teronepenaya Kak CrocoObl M3MEHEHUS

' BHYTPEHHEHN SHEPTrUU

2.7 Buiel Terionepenadn: TeIONPOBOIHOCTD, KOHBEKIIHS, U3TydeHUE
HarpeBanne w oxmaxiaeawe Tel. KoaudecTBO TEIUIOTHL. Y IeibHas
TETUIOEMKOCTb:

2.8

O=cml(t,~t)
29 3aK0H COXpaHEHUS SHEPTUU B TEIUIOBBIX MpOIEccax. Y PaBHEHUE TETIOBOTO

OastaHca:




O +0,+..=0

2.10

Ucnapenue u xonaeHcauus. MI3MeHeHUe BHYTPEHHEN SHEPrUU B MPOLIECCE
ucrapeHuss W KoHjaeHcauuu. KuneHue KHUIKOCTH. YelnbHas TeIoTa

napoo6bpasoBanus: L = Q/m
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BiaxxHocTh BO31yXa

2.12

[InaBnenne u Kpucraumsauusa. l3MeHeHWe BHYTPEHHEH DOSHEpPruM IIpU

IUIABJICHUH U KPUCTAJUIU3AllUM. VY aenbHas TEIJIOTA MIaBICHUS:

2.13

BHYTpeHHHH OHCPIrusa CropaHusa TOILIMBA. VaennHas TerioTra CropaHus

tormea: 4 = Q/m

2.14

[Tpuniuns! paboTs! TemnoBbix Apurarenei. KITJ[ teruioBoro apurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  yAenbHOM  TEIUIOEMKOCTHM  METAJUIMYECKOTO  IIWJIMHJPA;
KOJIMYECTBA TEIIOTHI, IIOJYYEHHOIO BOJOM KOMHATHOM TeMIIepaTyphl
(uKCUpOBaHHOM Macchl, B KOTOPYIO OIYILEH HarpeTrbli LWIUHAD;
KOJIMYECTBA TEILIOTHI, OTJAHHOTO HATPETBIM LUIMHAPOM, IOCIE OIyCKaHUs
€ro B BOJly KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa;
YOEIBHOM  TEIJIOTHl  IUIaBJIeHMs Jbaa. McecinenoBanue  M3MEHEHMS
TEMIIEpaTyphbl BOABI NMPU Pa3IMUHBIX YCIOBUSX; SBIEHUS TEII00OMeHa MpHU

CMEIIMBAaHUH XOJIOIHOHN U FOpH‘-IGfI BOJBI; IpoHecCa UCITApCHUA

2.16

Qusuueckue  si6NeHuss 8  npupode: TOBEPXHOCTHOE HATSDKCHHE U
KalWJUISIPHBIC SIBJIGHUS B TIPUPOJIC, KPUCTAUIBI B TMPHUPOJEC, H3IyUCHUE
ConHila, 3amep3aHHe BOJOEMOB, MOPCKHE OpH3bI; 00pa3o0BaHUE POCHI,

TyMaHa, HHCA, CHCTa

2.17

Texunuueckue  ycmpoticmea:  KaWULIPbl, TNPUMEPBI  HCIOJIb30BaHUSA
KPHUCTAJUIOB, >KMJKOCTHBIA TEPMOMETpP, JATUYMK TEMIIEpaTypbl, TEPMOC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,

JIBUTATEIh BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHNA




3.1

BHGKTpI/ISaHI/IH TECII. HBa BHUJA DJICKTPUYCCKHX 3apsaa0B

3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaa
34 Onekrpruueckoe nose. Hanpsok€HHOCTh 3nexkTpudeckoro mnoss. [Ipunnmn
CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snexktpuueckux 3apsiaoB. JleficTBHE 3JIEKTPUUYECKOro MOJs Ha
3eKTpUYecKue 3apsaabl. [[poBOAHUKY U TUAIEKTPUKU
[TocTostHuBIN 3nekTpuyeckuid TOK. JlelcTBust snekTpuyeckoro Toka. Cuia
Toka. Hanpsixenue.
3.6 I=q/t,U=A/
DNEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma st yuactka snektpuueckoi memu: | = U/R
[TocnenoBarenpsHOE COETMHEHHUE MPOBOIHUKOB:
I, =I,. U=U,+U,. R=R, +R,
3.9 [TapannensHOE COeTUHEHNE TPOBOHUKOB PABHOTO COMPOTHBIICHUSI:
U=U:I=1+1; Rzi.
2 2 2
CwMmelanHble COETMHEHUS TTPOBOJHUKOB
PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHoe Iosie IpsIMOTO NMPOBOJHMKA C TOKOM. JImHum
MAarHuTHON UHAYKIIMH
313 MarauTHOE MOJie MOCTOSSHHOIO MarHuTa. B3auMoaencTBue NOCTOSHHBIX

MAar"HuToB




3.14

HeﬁCTBHC MAardvMTHOTO I10JId Ha ITPOBOJHUK C TOKOM

3.15

OnbiTel Papazes. SABiaeHue 35eKTpoMarauTHor nHaykuu. [Ipasuino Jlenma

3.16

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHUBIIEHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHUKE
(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCHUMOCTH COIIPOTUBJIEHUS OT JJIMHBI IIPOBOJHHMKA, IUIOIIAJU €ro
MOTIEPEYHOT0 CEUYCHHUS U YJEIbHOTO COMPOTUBIICHUS.

[IpoBepka  mpaBwia A DJIEKTPUYECKOTO HalpsDKEHUsT  [PU
MOCIIEOBATEIbHOM  COEAMHEHUU IPOBOJHUKOB; TMpaBHIA JUIS  CHIIBI
ANEKTPUYECKOT0 TOKa MpPU MApPAJICIIbBHOM COEIUHEHUH IPOBOJAHUKOB

(pe3uCTOpHI U JIAMITOYKA)

3.17

Qusuueckue A61eHUs 6 npupode. DIEKTPUUYECKHE SIBICHUS B aTMmocdepe,
ANEKTPUYECTBO JKMBBIX OpPraHM3MOB, MarHUTHOE Tojie 3eMild, Jpeud

IMOJIFOCOB, POJIb MArHUTHOT'O IMOJIA IJIA )KU3HHU Ha 3€M.He, IMOJIAPHOC CUAHUC

3.18

Texuuueckue ycmpoucmea: 3JIEKTPOCKOII, aMIIEpMETp, BOJIBTMETP, peocTar,
CUETYMK DJIEKTPUYECKOM DHEPTUU, JJIEKTPOOCBETUTENBbHBIE MPUOOPHI,
HarpeBaTelbHbIe 3IEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABUTATENb IMOCTOSHHOTO TOKa,

TeHEpaTOp MOCTOSHHOIO TOKa

3.19

QHGKTPOMaFHI/ITHble BoaHsl. IlIkana OJICKTPOMAariMTHBIX BOJIH

3.20

JlyueBas mojzenb cBeta. [IpsMonrHetHOe pacIpOCTpAHEHUE CBETA

3.21

3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22

[Ipenomienune cBera. 3aKOH IPEIOMIIEHHUS CBETA

3.23

Jucnepcus ceera

3.24

JInnza. Xop nyyen B muH3e. DOKYCHOE PACCTOSAHUE JIMH3BL. ONTHYECKas cuiia

muusel: D = 1/F

3.25

I'na3 xak onrudeckas cucrema. ONTUYECCKHUE HpI/I60pBI

3.26

IIpakmuyeckue pabomul

#H##Par###l3mMepenne ONTUYECKON CHIIBI COOMpAroIieil JTUH3BI; (POKYCHOTO
paccTosiHUsL coOuparomieil JMH3b (0 CBOWCTBY paBEHCTBA pPa3MEpoOB
mpeaMeTa U U300paKeHwsl, KOTJa MpeMET pacloio’KeH B IBOHHOM (okyce),

IMOoKas3aTeyid MPECJIOMIICHUA CTCKIIA.




#H##Par###lccnenoBanre cBOMCTBA U300paKEHUS, TIOJIYYCHHOTO C IIOMOIIIBIO
coOuparomiel JTUH3bI; U3MEHEHUsI (POKYCHOTO PAaCCTOSIHUS JIBYX CII0KEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa IPEJIOMJICHUS CBETOBOTIO Jyda OT yIJjia HaJeHUs Ha

rpaHuIC «BO3AYX — CTCKIIO»

Quszuueckue saenenus 6 npupoode. 3arMmenus ConHua u JlyHbl, LBera Ted,

327 ONTHYECKHUE sABJICHUS B aTMochepe (1iBeT Heba, pedpakius, pamxyra, MUPax)
398 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
41 PamuoaktuBHOCTh. Anb(a-, Oera-, ramma-usznydeHus. Peakiuum anbda-u
' Oera-pacrana
49 OmnwiTel Pesepdopna mo paccesHuro anbda-dacturl. [lmaHerapHas moJenb
' aToMa
4.3 CocraB aToMHOTO0 siipa. M30Tombl
4.4 [lepuon monypacnaga aTOMHBIX siIEp
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHHUS 3apSA0BOTO M MACCOBOTO YUCEIN
Qusuueckue s61eHUs 6 Npupooe: €CTECTBEHHBIH paaMOaKTUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PaTUOAKTUBHOE H3IIydCHHUE NPUPOTHBIX MHUHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUI Ha OpraHU3M YeJOBeKa
47 Texuuueckue ycmpouicmea: CHEKTPOCKON, WHANBUAYAIBHBIH JTO3UMETD,

kamepa BunbcoHa, siyiepHasi sHEpreTuKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®usuka, 7 wimacce/ Ileppikua A.B., OOmectBo ¢ orpaHudeHHOU
oTBeTCTBEHHOCTHIO «JIPODAY; AxkumnonepHoe oOmectBo «M3maTeancTBO
«IIpocgemenuey, 2022,

2. ®usmka, 8 xmacc/ Ilepprmkuna A.B., OOmecTBo ¢ OrpaHUYeHHOU
O0TBETCTBEHHOCTHIO «J/I[PODAY; AxumonepHoe oodmectBo «M3aaTenbcTBO
«IIpocsemenuey, 2022.

3. ®uzuka, 9 kmacc/ Ileppimkua A.B., TI'yrauk E.M., OOmectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY»; AKIMOHEpHOE OOIIECTBO
«3narenbctBo «IIpocBemenuey, 2022.

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

1. ®usuka. 7 kiacc. bazoBblil ypoBeHb. MeToIMuecKoe Mocodre K y4eOHUKY
N. M. Ilepeimikuna, A. U. IBanoBa, uznarensctBo [Ipocsemenne , 2023.

2. ®usuka. 8 kiacc. ba3oBeiil ypoBeHb. MeToanueckoe mocodre K yueOHUKyY
N. M. Tleprsimikuna, A. Y. IBaHoBa, u3narenbcTBo [IpocBenienue , 2023.

3. ®usuka. 9 kiacc. ba3zoBelii ypoBeHb. MeToanueckoe nocodue kK yu4eOHUKY

N. M. Ileprimikuna, A. U. IBanoBa, uznarensctBo [Ipocsenienue , 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
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