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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpPeOOBaHMI 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.

Copepkanue mnporpaMMbl 10 (U3MKe HampaBieHO Ha (HOopMUpPOBaHHE
€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 METalpEeIMETHBIM pe3ysibTaTaM OO0YUYEeHHUs], a TAKXKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpeuiaraeT MPpUMEPHYIO TOCIEN0BATENbHOCTD
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 MporpaMMBbI 10 Y4eOHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJIaJ B €CTCCTBCHHOHAyYHYI0 KapTUHY MHDA,
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 IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeIbHBIX oOpraHuzanusx Poccuiickoit deaepanuu, peaau3yOIMMUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHH 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
MIPaKTUKOOPUCHTHUPOBAHHBIX 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 (U3HMKHU, 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 ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemeiii B mporpaMMe no (Gu3MKe MepedyeHb JabopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®duznyeckne BeMMUMHBL. M3MepeHue @uanyueckux BelWyuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT M0 MPOBEPKE TMIOTE3, OOBSICHEHHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue 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, JIEMOHCTPUPYIOLIUME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl 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. Bo3ayxoriaBanue.

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 paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  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 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHM TTOCTOSIHHOTO 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 HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

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 JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  IOCTOSHHBIX ~MAarHUTOB IMpPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK 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.

ITepseiit 3ak0H HeroToHa. Bropon 3akon Herorona. 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 B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHKEHUU 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 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

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

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
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'poMKOCTh 3BykKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenne npoAoIbHbIX U MOTIEPEUYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHue 4acTOThl M IEpHOa KoieOaHui 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 TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO 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.

ONEeKTpOMarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
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 ConHna u JIynsl. Otpaxenune csera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOT0 CBETa B CIEKTP.

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

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOroleHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIIEKTPBI.

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 sanaep. CBs3p Macchl W AHEpPruM. Peaknuu cuHTE3a 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 TpexoB B kamepe BuibcoHa.

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 SHEPrUHM YacTULBI IO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKE JJII MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pelarbh 3a4add, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYCHHBIX 3HAHUU pAacloO3HaBaTh M HAYYHO OOBIACHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 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) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEHMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

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

- OCO3HaHWE LIeHHOCTH Oe3omacHoro oOpa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM 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  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



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

e - MHTEPEC K MPAKTUICCKOMY U3yUEHHUIO TPOdeCcCHid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBLHOTO XapakTepa 3KOJIOTHYECKHX MpoOJieM U MyTed HuX

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 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIICTCHTHOCTEH B 00JIaCTH
bu3uKy;

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

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

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMAHUSA Ha OKPYXAOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE IO3HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBISABIATH M XapaKTEpU30BaTh CYIIECCTBEHHBIC MPU3HAKK OOBEKTOB
(ssBNIEHUN);



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

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TIPHUYMHHO-CJICICTBEHHBIC CBS3M TMPH H3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3aaun (CpaBHEHHME HECKOJIbKUX BApHUAHTOB PEIEHUs, BHIOOp Hamboliee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECJIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS,

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

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPH MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpopMalMu W WUIIOCTPUPOBATH peUIaeMble 3aJa4dl  HECIOXKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 33JaBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOIl TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

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



BBIPA)XaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JPYTUMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOUIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pelieHHs (PU3MUECKON 3a1auu Uiu
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBaTHYIO OLEHKY CUTYalluu ¥ NIPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

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

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYIroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpLUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
Npupojie, NCUCTBUE CHUJIBI TPEHUS B TMPUPOJEC U TEXHHUKE, BIIMSHUE
aTMOC(EPHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIABaHUE pbIO, phluaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SBJICHUS, UCIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIA TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAOIIAs] CHJIa, MEXaHWYECKass paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEJIMYHMHAMM,
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 Apxumena, IpaBWIO paBHOBECHUs pblyara (0Joka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

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

pemiath pacy€THble 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, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATTUCTUUHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBIM pe3ynbTaT, HAaXOOUTh OIIMOKM B XOJA€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAN CONMPUKOCHOBEHHUS TEJI, 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
IUTaBaHMSI TeJ, YCIOBHMI paBHOBECHS pbluara UM OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3ylbTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B JKHJIKOCTh TeN0, KOI()PHUIMEHT MoNe3HOro AeuCTBUs
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmMHcaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXET OBIThH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUN, NPU H3TOM TPAMOTHO HCIOJIB30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsi/l, FICKTPUYECKOE M0JIe, MPOBOTHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTA/UIM3alus (OTBEpJeBaHHUE), KHUIIEHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TIOJIs Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKITHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHHWE U KaNWUIIPHBIE SBICHUS B IPUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJOCOB, POJb MArHUTHOTO TOJISL JJIs KWU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalluHbl, OTHOCHUTENIbHAS BIAXHOCTh BO31yXa, AJIEKTPUYECKUN 3aps,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYeCKUil CMBICH MCIHOJIb3YeMbIX BEIUYMH, 0003HAUEHUSI U EIUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUS MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPruMM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alKChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE 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
YCIIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJI  pEIIeHHUs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METOMIOB, MCIONb3Yys OMHCAHHE HCCIIECIOBAHMS, BbIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbh J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3HMUECKUX BEIHYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBAThH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHUKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

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

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS W3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIUH, SIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpPEeBATENIbHBIE ANEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO 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, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKHUX IETeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW ©U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MUIIM MOKET 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 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABISATh PE3YyIbTAThI
MPOCKTHOW WJIU UCCIEAOBATEIBCKOU JIEATEIbHOCTH, MPU ATOM TI'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 3aJ]a4aMU, CIEIUThH 3a BHIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTbD,
CHEKTPhl UCIYCKaHUsI M TOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOHOE
najJieHUue TeJl, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTHU, B3aUMOJICUCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasiiokeHHe OeJloro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHUBHBIX W3Iy4eHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
dbu3ndeckue BENIUYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPrHs Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT U YacTOTa KoJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEbl), IPU ONMUCAHUN
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MACCOBOTO YHUCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil 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  (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJIUCTUYHOCTh IOJYYEHHOrO0 3HA4YeHUA (pu3nueckon
BEJIMYMHBI,

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

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE W3MEpsIeMON BeTMYMHBI ((POKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

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



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

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

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

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

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoaumble (uznueckue
3aKOHOMEPHOCTH;

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

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



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJYY€HHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM  TPaMOTHO  MCIIOJIb30BAThb  HU3YyYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE Cnucok Cnoco0
Ne HanmeHnoBanme

(undposbie) IUIAHUPYEMbIX OLIEHKH
n/ pa3esioB U TeM Bcer KonrpoJibn IIpakTH4eck
o0pa3oBaTe/bHbIE pe3yabTaToB,
n NporpaMmel 0 bie padoThI ue pabdoTbl
pecypcsbl 3Tanbl

Pa3znen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKIIEr0 MUPa

HCIIOJIB30BAaTh TeKYILHH
HOHATHS: PU3NYECKUEe KOHTPOJIb -
U XMMUYECKHe YCTHBIH OIpoc
SIBJICHUS,
HabIroeHuE,
9KCIIEPUMEHT,

MOJIENb, THIIOTE3a,
€IMHUIIBI (PU3UIECKHX
BEJINYMH, aTOM,
MOJIEKYITa,
arperaTHbie
bubmuorexa [JOK COCTOSIHMSI BEIECTBA
2 https://m.edso00.ru/7f4161 (TBEPII0E, HKHUIKOE,
npnupone 94 razoo0pasHoe),
o MEXaHUYECKOE

11 ®dusuka - HayKa O

JIBIDKEHUE
(paBHOMEpHOE,
HEepaBHOMEpHOE,
MIPSIMOJIMHEWHOE),
TpaeKTopus,
PaBHOJICHCTBYIOIIAS
cui, aedopmarus
(ympyras,
mIacTu4decKas),
HEBECOMOCTb,



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

cooOmaronmecs
COCYTBI

1.2

duznueckue
BEJINYUHEI

bu6mmoteka [IOK

https://m.edsoo.ru/7f4161

94

aHaAJIM3UPOBATh 3aJauy,
yCTaHaBIHNBAThH
3aBUCHMOCTH MEKIY
BEJIMYMHAMU U
B3aUMOCBSI3b MEXILY
YCIIOBHEM H BOIIPOCOM
3aJa4un, ONPEeIIATh
KOJINYECTBO U TOPSIOK
JIEUCTBUM, NPUBOIUTH
TIpUMeps! (HaXOIUTh
HHPOPMALIHIO O
npuMepax)
MIPAKTUYECKOTO
UCTIONIb30BAHMS
(U3MUECKUX 3HAHWUH B
[IOBCEIHEBHOM JKU3HU
JUIs o0ecTiedeHus
6e301acHOCTH IpH
oOpameHnu ¢
npubopamMu u
TEXHUYECKHMHU

YCTpOHCTBaMHU

TEKYLIUI
KOHTPOJIb -
YCTHBIU OIIpOC

1.3

EcrecTBeHHOHay4H
BIil METO/I ITO3HAHUS

bu6nunorexa LIOK

https://m.edsoo.ru/7f4161

94

HCIIOJIB30BAaTh
TIOHATHS . (1)I/I3I/I'-I€CKI/IG
1 XUMHUYCCKHUE
SIBJICHMUA,

TEeKyIUi
KOHTPOJIb -
YCTHBIH onpoc
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HabJIroIeHuE,
IKCIICPUMEHT,
MOJIeNb, TUIIOTE3A,
CIMHUIIBI (PU3UUCCKUX
BEJIMYUH, aTOM,
MOJIEKYJIa,
arperaTHbIe
COCTOSIHHS BEIIECTBA
(TBEpHOE, KHIKOE,
razoo0pasHoe),
MEXaHUIeCKOe
JBMKCHHE
(paBHOMEDHOE,
HepaBHOMEPHOE,
HIpSAMOJIMHEHHOE),
TpaeKTopus,
paBHOICHCTBYIOMAs
cuia, neopmanus
(ynpyras,
IacTHYeCcKas),
HEBECOMOCTB,
coobmraronuecs
coCyJbl.

Hroro no pazneny

6

Pasnen 2. IlepBoHavanbHbIe CBeJAeHUS 0 CTPOCHNH BellecTBA

2.1

Crpoenue BemecTBa

bu6mmoteka IIOK

https://m.edsoo.ru/7f4161

94

IMOHUMATh CMBICIT
TepMHHA
«MOJIEKYJIay; OOBSICHS
Th OIBITHL,
MOATBEPKAAIOIINE
MOJIEKYJISIPHOE
CTPOEHHE BEIECTRA,
OpOoyHOBCKOE
NIBU)KEHHE; OOBSICHATH

TEeKYLIUI
KOHTPOJIb -
YCTHBIH ompoc



https://m.edsoo.ru/7f416194
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2.2

JBrxenue u
B3aMMOJICVICTBUE
YaCTHIl BEIIECTBA

bubmmoteka [IOK

https://m.edsoo.ru/7f4161

94

OCHOBHBIE CBOMCTBA
MOJIEKYJ;
HCIIOJIb30BATh MPH
BBITTOJTHCHUH
Y4eOHBIX 3aIaHUN
Hay4YHO-TIONYJISIPHYIO
JIATEPATYPY
¢u3IIecKoro
CONIEPIKAHNS,
CIpaBOYHBIE
MaTepHalbl, , PECYPCHI
cetu MHTepHeT,
BJIAZIETh IpUEMaMU
KOHCIEKTUPOBAHUS
TeKCTa,
npeoOpa3oBaHus
“HpOpMALNHN 13
OJIHOM 3HAKOBOM
CHCTEMBI B APYTYIO
pa3iIuyath SBICHUS
(muddy3us, TermioBoe
JIBIDKEHUE YaCTHUI]
BEIEeCTBA,
paBHOMEpPHOE
JIBIDKCHUE,
HEpaBHOMEPHOE
JBIDKCHUE, HHEPIIHS,
B3aMMOCHUCTBHUE TEII,
paBHOBECHE TBEPIBIX
TeJI C 3aKPeTUIEHHON
OCBIO BpallleHUs,
repeaJda 1aBJICHUS
TBEPBIMU TEJIAMH,
JKUJIKOCTSIMH ¥ Ta3aMH,
aTMocdepHoe
JlaBJieHUe, TIaBaHue
TeJ, IPEeBPALISHUS
MEXaHHYeCKOU

TEKYILIUH KOHTPOJIb
-YCTHBII 0IpOC



https://m.edsoo.ru/7f416194
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SHEPIHH) MO OTHCAHUIO
UX XapaKTePHBIX
CBOMCTB M Ha OCHOBE
OIILITOB,
JIEMOHCTPHUP YFOIIIUX
IaHHOE (hpr3mdIecKoe
SIBJICHHE

2.3

ArperaTtHblie
COCTOSIHHS
BEIIECTBA

bu6mmoteka [IOK
https://m.edsoo.ru/7f4161

94

HAY4YHUTHCS TOKa3bIBATh
pasnu4us B
MOJIEKYIIIPHOM
CTPOEHUH TBEPABIX TEJ,
JKHJKOCTEH U Ta30B;
COCTAaBJIATh
CPaBHUTEIILHYIO
TaOIUILY U
aHAIIU3UPOBATh €€,
OOBSCHSTH IOJTyICHHBIE
pe3ynbTaThl U A€7aTh
BBIBOJIBI. OCYLIECTBIATH
0TOOp UCTOYHUKOB
nHdopmanuu B
WHrepHere B
COOTBETCTBUHU C
3a/laHHBIM [TOMCKOBBIM
3aIIpOCOM, Ha OCHOBE
HMMEIOIINXCS 3HaHUH 1
ITyTEM CpPaBHEHHUS
Pa3IUYHBIX HCTOYHUKOB
BBIIENATh
nHpopmanuio, Koropas
SBIISIETCS
NIPOTUBOPEUUBON WU
MOJXET OBITh
HEJIOCTOBEPHOU

TEKYIIUH KOHTPOJIb
-YCTHBIN 0O1pocC,
TEPMHUHOJIOTHIECK
U TUKTAHT.

Uroro no pazgeny
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Pa3znen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl

3.1

Mexannueckoe
NBIDKECHUE

bubmnoreka IIOK

https://m.edsoo.ru/7f4161

94

pacIo3HaBaTh
MIPOSIBJICHUE N3yYECHHBIX
¢u3gecKuX SBICHAN B
OKPYXXAIOIIEM MHPE, B
T.9. PU3NIECKUEC
SIBIICHUSI B TIPUPOJIC:
IIPUMEPHI IBUKEHUS C
Pa3IUYHBIMU
CKOpPOCTSIMHU B JKUBOU U
HEXXUBOU IIPUPOJE,
JIEHCTBUE CUJIbI TPEHUS
B IIPHPOJIC ¥ TEXHHKE,
BIIMSTHUE aTMOC(HEPHOTO
JIaBJICHUS Ha KHBOU
OpTaHM3M, IUIAaBaHHE
PBIO, pBIYATH B TEJle
YeJI0BEKa, IIPH 3TOM
MepEeBOIUTH
MIPAKTUYECKYIO 3a/1a4y
B yueOHYIO, BBIACIATH
CYIIECTBEHHbIE
CBOMcTBA (MTPU3HAKH)
(bu3nUecKux BICHUN

TEKYIIUI KOHTPOIb
-YCTHBIN 0O1pocC,
TEPMHUHOJIOTHIECK
Wil TUKTAHT,
MpaKTHYecKas
paborta,
nabopaTopHas
paborta.

[IpomexyTouHbIi
KOHTPOJIb —
KOHTPOJIbHAs
pabota

3.2

Nuepuus, macca,
IUIOTHOCTD

bu6mmoteka [IOK

https://m.edsoo.ru/7f4161

94

OIHCHIBAThH H3YICHHBIC
CBOICTBa TeN U
(usnUecKue sIBICHUS,
UCTIONB3YA (PU3NIECKHe
BEJIMYHMHBI (Macca,
00BEM, IIIOTHOCTH
BEIIIECTBA, BPeMs, Iy Th,
CKOpPOCTb, CPETHSAS
CKOpOCTB, CHJIA
YIPYTOCTH, CUJIA
TSKECTH, BEC Tea,
CHUJIa TPCHUS, TaBJICHUE
(TBEpIOTO TEMA,
JKUJKOCTH, Ta3a),

TEKYIIUI KOHTPOIb
-YCTHBIN 0O1poc,
TEPMHUHOJIOTHUECK
Wil JUKTAHT,
npaKTHYecKas
pabora,
nabopaTtopHast
pabora.

IIPOMEKYTOUHBII
KOHTPOJIb — 3a4€eT
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3.3

Cuna. Bunsr cun

14

bu6mmoteka IIOK
https://m.edsoo.ru/7f4161

94

BBITAJIKABAOIIASI CHIIA,
MeXaHu4ecKas padoTa,
MOIITHOCTB, TIEYO
CHJIBI, MOMEHT CHITBI,
ko3 (hpunyeHT
MIOJIE3HOTO ACUCTBUS
MEXaHHU3MOB,
KUHETHYeCKast U
MOTEeHIUATbHASL
SHEPrus), Mpu
OMUCAHHUH TIPABHIBHO
TPaKTOBATh
(bu3HYECKUi CMBICIT
HCII0JIb3YECMBIX
BCJIIMYWH, UX
0003HaueHHUS U
€IMHULBI (PU3UIECKUX
BEJINYNH, HAXOAUTD
(hopMyEI,
CBSI3BIBAIOIIUE JAHHYIO
(U3MUYECKYIO BETHIUHY
¢ IpYruMu
BCIIMYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX
3aBUCUMOCTEN
(GU3NYECKUX BETUIHH

HaOII01aTh, NenaTh
BBIBOJIBI, BBIJIEIISTH
rJIaBHOE, JIAHUPOBATh
Y TIPOBOJIUTH
SKCIEPUMEHT, paboTaTh
C TeKCTaMH U
CBOpaYMBaThH
nH}poOpManuIo B
TabNuIBl, paboTaTh 1O

0000mEHHOMY TITaHY

TEKyIUI KOHTPOIIb
-YCTHBIN 0IpOC



https://m.edsoo.ru/7f416194
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n3ydeHus pr3mdecKx

BCJIMYMH, pelIaTh
JIOTUYCCKHUC 3aaa4U.

Hroro no pazneny

21

Pasznen 4. /laBjienne TBEPABIX TeJl, )KHAKOCTE U ra3oB

XapaKTepu30BaTh

TEKYIIUI KOHTPOJIb

JlaBieHue.
Ilepenaya naBnenus
4.1 TBEPABIMH TEJIAMH,
KUAKOCTSIMU U

razaMmu

JlaBnenue

4.2
JKUJIKOCTH

bubmuorexa [IOK
https://m.edsoo.ru/7f4161

94

bu6nuoreka [IOK

https://m.edsoo.ru/7f4161

CBOWCTBA Tell,
(u3nUecKue SBICHUS U
MIPOIIECCHI, UCIIONB3YS
TIpaBHJIA CIOKCHUS CHII
(BmOIB OHOM TIPAMOI),
3akoH ['yka, 3aKoH
Ilackans, 3aKkoH
Apxumena, NpaBHiIO
paBHOBeCI/Iﬂ pr‘-Ial"a
(6710Ka), «30510TOC
HpaBI/IJ'IO» MCXaHHUKH,
3aKOH COXPaHCHUS
MEXaHUIECKOM
SHEPTHUH, TIPH ITOM
JIaBaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA
1 3aITACBIBATh €TI0
MaTeMaTH4eCcKoe
BBIPKCHUE

OOBSCHATH (PU3NICCKUE
SIBJICHH S, IPOLIECCHI U
CBOI{CTBa Tel, B T.4. U B
KOHTEKCTE CUTYalHi
NPaKTHKO-
OpPHEHTHPOBAHHOTO
XapakTepa: BbISIBISTh

94

NPUIHHHO-
CJEICTBEHHEIE CBA3H,
CTPOHTH OOBSICHEHHE U3
1-2 1oruYecKux Iaros
C HCIIONB30BaHuEM 1-2

-YCTHBIN 0O1pocC,
TEPMHUHOJIOTHIECK
Wi TUKTAHT,
MpaKTHYeCKast
paborTa,
naboparopHas
paborta.

IIPOMEKYTOUHBII
KOHTPOJIb —
KOHTPOJIbHAs
paborta, 3aueT

TEKYILIUH KOHTPOJIb
-YCTHBIN OIIpOC,
TEPMUHOJIOTUYECK
U TUKTAHT

N3Yy4YCHHBIX CBOICTBa


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

(U3NYECKUX SIBIICHUIA,

4.3

AtmochepHoe
JIaBJICHUE

(1)H3I/I‘{GCKI/IX 3aKOHa
HJIK 3aKOHOMEPHOCTHU

XapaKTepHu30BaTh

IIPUHIHUIIBL JCHCTBUS KOHTPOJIb -yCTHBII

H3yYEHHBIX IPUOOPOB U
TEXHHUYECKUX
YCTPOMCTB ¢
HCIIOJIb30BaHUEM HX
onucaHus (B T.4.:
BuGuorexa [JOK P eTpofiotss
https://m.edsoo.ru/7f4161 BOJIOIIPOBOJIA,

94 THJPABIUYECKUN Mpecc,
MaHOMETp, BBICOTOMED,
MOPIIHEBON HACOC,
apeoMeTp), UCTIOb3Ys
3HaHUS O CBOMCTBaX
(bu3NYeCKUX SIBICHUN U
HEO0XOIUMBIC
(usnUecKue 3aKOHbI U
3aKOHOMEPHOCTH

XapaKTepU30BaTh

TECPMHUHOJIOTUYCCK

Texymuii
orpoc,

U TUKTAHT

TEKYIIN KOHTPOJIb

4.4

[erictBue

JKUJKOCTH M ra3a Ha
MOTPYXKEHHOE B HUX

TCII0

CBOMCTBA Tel,
(u3nUecKue SIBICHUS U
MIPOIIECCHI, HCTIOJIB3YS
MPaBUJIA CIIOKEHHS CUJT
(BmOIB OZTHOM TIPSMOI),
3akoH ['yka, 3aKoH
ITackais, 3aKkoH
bubmuorexa [JOK ApPXHME(a, IPABHIIO
https://m.edsoo.ru/7f4161 PaBHOBECHS phlYara
94 (6moka), «3omoToe
MPaBUIIO» MEXaHHUKH,
3aKOH COXPaHEHUS
MEXaHUYeCKOU
SHEPTHH, TIPH 3TOM
JIaBaTh CIIOBECHYIO
(hopMyITHUPOBKY 3aKOHA
1 3aMUChIBATE €TI0

-YCTHBIN 0O1poc,
TEPMHHOJIOTHUYECK
U TUKTAHT

MAaTEMATUYCCKOC


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

5.1

Pabora 1 MomHOCTH

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeprus

bubmmoteka [IOK

https://m.edsoo.ru/7f4161

94

OIUCHIBATH U3YUCHHBIE
CBOICTBA TeNI U
(u3nvecKkue SBICHUS,
UCTONB3Ys (hPU3NICCKUE
BEJIMYMHEI (Macca,
00BEM, IIIOTHOCTH
BCIIIECTBA, BPEMs, Iy Th,
CKOpPOCTh, CPEIHASA
CKOpOCTh, CHJIa
YIPYTOCTH, CHJIa
TSHKECTH, BEC TEIA,
CHJIa TPEHHUS, TaBIICHUE
(TBEépmoTO Temna,
JKUJKOCTH, Ta3a),
BBITAJIKMBAIOIIIAsI CHJIA,
MexaHuueckas paboTa,
MOIIHOCTb, IIJIEY0
CHJIBI, MOMEHT CHIIBI,
k03 dunmeHT
MOJIE3HOTO JEUCTBUSA
MEXAHU3MOB,
KHUHETHYECKAS U
MTOTEHIIAAIbHASL
SHEPrus), MpH
OINMUCAHHH TPABHIILHO
TPaKTOBaTh
(bu3nYeCKuil CMBICIT
UCII0JIb3YEMbIX
BEIUYHH, UX
0003HAYCHUS U
CIMHUIIBI PU3HIECKUX
BEIUYHH, HAXOIUTh
(bopmybl,
CBSI3BIBAIOIIUC TAHHYIO
(hU3HYECKYIO BETUIUHY
C IPYTHMU

TEKYIIUI KOHTPOJIb
-YCTHBII ompoc,
TEPMHUHOJIOTHYECK
Wil TUKTAHT,
MpaKTHYeCKast
paborta,
nmabopaTopHas
paborta.;
IIPOMEKYTOUHBII
KOHTPOJIb — 3a4€T



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

BCJIMYMHAMU, CTPOUTH

rpaduKu U3yUYeHHBIX

3aBUCHUMOCTEHN
(bHU3MYECKUX BEITUUUH
XapaKTepHU30BaTh TEKYIINH KOHTPOJIb
MPUHIUTIBI CHCTBHS -yCTHBIIT O1poc,
HU3yYEHHBIX IPUOOPOB U MpaKTHUeCKas
TEXHUYECKUX
. paborta,
YCTPOICTB €
HCIIOJIb30BAHUEM HX nabopaTopHas
onucanus (B T.4.: pabota
TO/IIITHITHUKH,
Tpoctbie bubmuorexa [JOK YCTPOCTBO
5.2 https://m.edsoo.ru/7f4161 BOJIONPOBO/IA,
MCXaHH3MBI 94 THJPABIUYECKUN MPecc,
MaHOMETp, BBICOTOMED,
HOPILIHEBOX HACOC,
apeoMeTp), UCTIOb3Ys
3HaHUS O CBOMCTBaX
(bu3NYeCKUX SIBICHUN U
HEOOXO0/IUMBIE
(usnyeckre 3aKOHbBI U
3aKOHOMEPHOCTH
OITMCHIBATH U3yUEHHBIC | TEKYIIUH KOHTPOI
CBOWCTBA Tel U -yCTHBI# ompoc,
(dusnyeckue sBICHUS, TePMUHOIOrHYECK
UCTIONBb3Ysl (PU3HIECKUE Wit TUKTAHT,
BeJNUYMHBI (Macca,
00BEM, IIIOTHOCTh TpaKTHicCKas
BEIECTBA, BPEMS, TIyTh, padora,
M bubmuorexa [JOK CKOPOCTb, CPE/IHS maboparopHas
5.3 exaeckat https://m.edsoo.ru/7f4161 CXOPOCTE, Cuind padora;
SHEPTUA 94 YHOpyrocru, cuia MIPOMEXKYTOUHBIN
24 TSDKECTH, BEC Tela, KOHTDOITS — 3auer
CHJIa TPEHHUS, TaBIICHUC

(TBEpIOTO TEMA,
JKUJKOCTH, Ta3a),
BBITAJIKMBAIOIIIAsI CHJIA,
MeXaHu4JecKas padboTa,
MOIIHOCTb, IIJIEY0
CHJIBI, MOMEHT CHJIBI,



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

Hroro no paszneny
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ko3 (hpunyeHT
MIOJIE3HOTO ACUCTBUS
MEXaHHU3MOB,
KUHETHYecKas U
MOTEHIMAIbHASL
SHEPrus), Mpu
OIICAaHNH TIPaBHIBHO
TPaKTOBaTh
¢$u3ngecKnii CMBICT
HCTIONIB3yEMBIX
BEJINYNH, UX
0003HaueHHUS U
€IMHULBI (PU3UYECKUX
BEJINYWH, HAXOAUTD
bopmybl,
CBSI3BIBAIOIME JAHHYIO
(bU3HYECKYIO BETHUUHY
C IpyTUMHA
BEIMYMHAMH, CTPOUTH
rpaduKn H3y4eHHBIX
3aBUCHUMOCTEHN
(GU3HIECKUX BEIMYUH

TEKYIIN KOHTPOJIb

PesepBHOE Bpems

MIPY BBITIOJTHEHU T
y4eOHBIX IPOEKTOB U
Hcciae0BaHui
pacnpenensTh
00513aHHOCTH B TpYIIIe
B COOTBETCTBHUU C
TTOCTABJICHHBIMH
3aJla4aMH, CIIeIUTh 3a
BBITIOJTHEHUEM TIJIaHa
JIEUCTBUH, OLICHUBATh
cOOCTBEHHBII BKJIAI B
JIESTEBHOCTD TPYIIIIHI,

BBICTpanBaTh
KOMMYHHKATHBHOE
B3aUMOJICHCTBHE,
YYHUTHIBas MHCHHE

OKPYKaIOMIHUX

— TIPOEKT, pedepar,
MOBTOPEHUE




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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8 KVIACC

KoaunuecTBO 4acos

JJIeKTPOHHBbIE Cnucok Cnoco6
Ne HaunmenoBanmue
(undposbie) IVIAHUPYEMBIX = OLEHKH
n/ pa3s/iesioB U TeM Bcer  Koutpoabunl = IlpakTuyeckun
odpa3oBaTe/bHbIE pe3yJibTaToB,
n NMporpamMmbl 0 e padoThl e padoTsl
pecypchbl Tanbl
Pa3nen 1. TensioBule ABJIeHUSA
HCIIONB30BaTh TEKyIUH KOHTPOJIb
MOHATHUA: MacCa U ‘YCTHLIﬁ omnpoc,
PasMEpPLI MOJICKYIL, | repMuHOTOrHYECKH
TEIIOBOE JIBIDKCHHE N
W OUKTAHT,
ATOMOB ¥ MOJICKYI,
arperatHbie npaKkTHYEeCKast
COCTOSTHHS pabora,
BEIIECTBA, naboparopHas
KPHCTAJUTNYECKUE U pabora.;
amop¢HbIe Tera, MIPOMEKYTOUHBII
HaCBIIICHHBIN U KOHTPOITH —
HEHACBIIICHHBIN
KOHTPOJIbHAS
nap, BIAKHOCTb 5
abora, 3a4er
BO3/IyXa, p )
Crpoenue n bubmoreka LJOK TemmepaTypa,
11 CBOMCTBA 7 https://m.edsoo.ru/7f4181c BHYTPEHHSIS
BellecTBa e 9HEPTIUsl, TEIIOBON
JIBUTATEb,
3JIeMEHTapHbBIN
3JIEKTPUYECKUN
3apsj,
JIIEKTPUIECKOE
ToJie, IPOBOJHUKH H
JIMDIICKTPUKH,
MTOCTOSTHHBIH

3JIEKTPUYECKHUH TOK,
MarHUTHOE IIOJIE ,
XapaKTepu30BaTh
CBOWCTBa TeJI,
¢dusnyeckne
SIBIICHUS U



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

1.2

TennoBeie
MPOLECCHI

21

bubmmoteka [IOK
https://m.edsoo.ru/7f4181c

e

MPOLIECCHI,
UCTIONB3YS
OCHOBHBIE

TIOJI0KEHHS
MOJIEKYJISIPHO-
KHUHETUYECKOU

TEOPHH CTPOCHUS
BEIIIECTBA, TPUHITHUII
CYTIEPIIO3UIHH
roJeit (Ha
Ka4yeCTBEHHOM
YpOBHE), 3aKOH
COXpaHeHHs 3apsia,
3akoH OMa ams
y4yacTka LEeIH, 3aK0H
Jxoyinsa-Jlenna,
3aKOH COXPaHEHHUs
SHEPTHH, TIPH FTOM
yMETh
(hopmynHEpOBaTH
3aKOH W 3aIIICHIBATh
ero
MaTeMaTHuecKoe
BBIPAXKCHUE

pas3nnyaTh SBJICHUS
(TemmoBoe
pacuimpeHue u
CHKaTHe,
Terionepeaaya,
TETIIOBOE
paBHOBecCHE,
CMayMBaHHE,
KaIWJUISPHBIE
SIBJICHUSI,
HCTapeHue,
KOH/JICHCAIIUS,
UIABJICHHE,
KPHCTAJLTU3AIUS
(oTBepaeBanue),
KUIIEHUE,
Temonepeaya

TEKYILIUH KOHTPOJIb
-YCTHBIN 01poc,
TEPMHUHOJIOTHYECKU
W JUKTaHT,
MpaKTHYecKas
paborta,
nabopaTopHas
pabora.;

MIPOMEXKYTOUHBIN
KOHTPOJIb —
KOHTpOJIbHASI
pabora, 3auer



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

(TemnonpoBOIHOCTS,
KOHBEKIIMS,
H3IIy4YeHue),

SJIEKTpU3aIHs T,
B3aUMOJCHCTBYE
3apsA0B, JEHCTBUS
3JIEKTPUUYECKOTO
TOKa, KOPOTKOE
3aMBIKaHHE,
B3aUMOJEUCTBHUE

MarHMTOB, ICHCTBHE

MarHUTHOIO MOJIS Ha

MIPOBOJHHUK C TOKOM,

3JIEKTPOMarHUTHas
UHIYKIWA) 110
OIIMCAHHUIO UX
XapaKTEePHBIX
CBOMCTB W Ha
OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX
IaHHOE (hrU3HIecKoe
SIBJICHUE , pelIaTh
pacuéTHble 3aJa4M B
2-3 nmeficTBus,
WCTIONB3YS 3aKOHBI U
bopmybI,
CBSI3BIBAIOIIINE
¢busnyeckue
BEJIMYMHEIL: Ha
OCHOBE aHaJIM3a
YCIIOBHUSA 33J1a4H
3aMChIBaTh KPaTKoe

YCIIOBUE, BBIABIISATH

HEIOCTaTOK JAHHBIX

JUTSI pETIICHUS
3a/1a4u, BEIOMpATh
3aKOHBI 1 HOPMYIIBI,
HEOOXOAUMBIE IS
€€ peleHusl,

IIPOBOJUTDH PACUETHI

U CpaBHUBATh




MOJTYYEHHOE
3HAUEHUE
(usndeckoit
BEJINYUHBI C
H3BECTHBIMH
JTAHHBIMH

Hroro no pazneny

Pa

28

31e 2. DJIeKTPUYeCKue 1 MATHUTHbIE SIBJIEHUS

2.1

DIIEKTpUUYECKHE
3apsiibl.
3apsKeHHbIE Tea
U UX
B3aUMOJICHICTBHE

bubmmoteka [IOK

https://m.edsoo.ru/7f4181c

€

pa3nuyath SIBJICHUS
(TemnoBoe
pacimupeHue u
cKarue,
TEeIuIonepe1aya,
TEIIOBOE
paBHOBecCHE,
CMau4MBaHUE,
KalJISIPHBIE
SIBIICHHUS,
UCTIapeHHue,
KOHJIEHCAllUs,
IUTaBJICHUE,
KpHUCTaJLTU3AIHS
(oTBepaeBaHue),
KHIICHHE,
TerIonepeayda
(TerIonpoBOAHOCTD,
KOHBEKIUS,
H3Iy4YCHHE),
SNEKTpHU3aLHUs Tell,
B3aUMOJECTBYE
3aps/i0B, JEUCTBUS
3IEKTPHUYECKOTO
TOKa, KOPOTKOE
3aMbIKaHHE,
B3aMMOJICHCTBHE
MarHuToB, AEHCTBHE
MarHuTHOTO MOJIA Ha
MIPOBOJIHHUK C TOKOM,
3IEeKTPOMarHuTHas

TEKYIIUI KOHTPOJIb
-YCTHBIN ompoc,
TEPMHUHOJIOTHIECKU
¥ IMKTaHT,
NpaKTHYeCcKas
paborTa,
JabopaTopHast
pabora.;

IIPOMEKYTOUHBII
KOHTPOJIb —
KOHTpOJIbHAsI
paborta, 3a4eT



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

2.2

ITocTossHHBIN
JIEKTPUYECKUI
TOK

20

bu6mmoteka [IOK

https://m.edsoo.ru/7f4181c

e

HMHAYKIYS) IO
OIMCaHUIO UX
XapaKTepHBIX
CBOWCTB U Ha
OCHOBE OTIBITOB,
JIEMOHCTPHPYIOIINX
IaHHOE (hr3mdIecKoe
SIBIICHUE
pacno3HaBaTh
poOIIeMBI, KOTOPEIE
MOXHO PELINTh PU
MIOMOLIH
¢busmyeckux
METOIOB, UCIIOJb3YA
OTHCaHue
HCCIICIOBaHMUA,
BBIJICTISITH
poBepsieMoe
TIPEATIONOKEHHE, ,
OLICHUBATh
MIPaBHIIBHOCTh
HopsiaKa
NPOBEICHUS
HCCIICIOBaHMUA,
MPOBOJIUTDH BBIBOJIbI

MIPOBOJIUTH
HCCIIeIOBaHHE
3aBUCHUMOCTH OJHOU
¢busnyeckoii
BEJTMYUHBI OT
JIpyToii ¢
HCTIONB30BaHUEM
IPSIMBIX U3MEPEHUN
(3aBHCHMOCTH
COINPOTHUBJICHUS
MIPOBOJIHUKA OT €r0
JUIMHBL, JIOMIa 11
MIONEPEYHOT 0
Ce4eHUs U
YIEITBHOTO
COTIPOTHBIICHUS

TEKYILIUH KOHTPOJIb
-YCTHBIN 01poc,
TEPMUHOJIOTUYECKU
W IUKTaHT,
MpaKTHYECKas
pabora.



https://m.edsoo.ru/7f4181ce
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2.3

MaruurtHsie
SIBJICHUS

1.5

bubmmoreka [IOK

https://m.edsoo.ru/7f4181c

e

BEIIECTBA
MIPOBOIHUKA, CHJIIBI
TOKa, HAYILIETO
4yepe3 MPOBOJIHHUK,
OT HamnpsDKEHUs Ha
MIPOBOIHUKE,
HCCIIEIOBAaHNE
MIOCJIEI0BATENLHOTO
1 TIapajieIbHOTO
COEIMHEHU I
TIPOBOTHUKOB):
IUIAHUPOBATh
uccie0BaHue,
coOMpaTh YCTAaHOBKY
U BBIIOJIHATH
M3MEpEeHusl, Clieys
MPEeTI0KEHHOMY
IUIaHY,
(ukcupoBaTh
Ppe3yIbTaTH
MOJIy4E€HHOMN
3aBUCHMOCTH B BHJIE
Tabmu 1 rpaduKoB,
MIPOBOIUTH BHIBOJIBI
0 pe3yJibTaTamM
UCCIIeJOBaHMs

MIPOBOJTUTH OTIBITHI
10 HaOJIOICHUIO
¢busnueckux
SIBIICHUI WIIH
¢busnueckux
CBOMCTB Tell
(xanuIUIApHBIE
SIBJICHUS,
3aBUCHUMOCTb
JIaBJIeHUsI BO3/1yXa

OT ero 00béMa,
TEeMIIEPaTyphl,
CKOPOCTH TIpoliecca
OCTBIBAHUS U

HarpeBaHus Ipu

TEKYILIUH KOHTPOJIb
-YCTHBIN 01poc,
TEPMHUHOJIOTHYECKU

W IUKTaHT,
HpaKkTHYecKas
paborta,
JTabopaTopHast
pabora.



https://m.edsoo.ru/7f4181ce
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2.4

DeKTpoOMarHuTHa
ST MHAYKITAS

bu6nunorexa LIOK

https://m.edsoo.ru/7f4181c

M3IYYCHUH OT IIBETA
HU3nydaromen
(ToromaroIIeit)
MTOBEPXHOCTH,
CKOPOCTh
UCTIAPEHUS BOJBI OT
TeMIepaTypsl
KHUIIKOCTH 1
Iomangu eé
TTOBEPXHOCTH,
AEKTPHU3ANUS T H
B3aUMOJIEIICTBHE
JMEKTPHUCSCKUX
3apsIoB,
B3aUMOJIEIICTBUE
IIOCTOSAHHBIX
MarHuToB,
BH3YaIIA3aIUS
MarHUTHBIX TOJIeH
TTOCTOSTHHBIX
MarHHATOB, ICHCTBHSA
MarHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM,
CBOMCTBa
3JIEKTPOMArHUTa,
CBOMCTBa
3JIEKTPOABUIaTEIIS
MTOCTOSIHHOTO TOKa):
(hopmynHEpoBaTH
MpOBepsSeMbIC
MIPEIITOI0KEHUS,
cOOUpaTh YCTAHOBKY
U3 TIPEATIOKESHHOTO
00opyIoBaHus,
OITMCBIBATH XO[
OIlbITa N
(hopmynHpOBaTH
BBIBO/JbI
MIPOBOJTUTH OIIBITHI
10 HaOJFOIEHUIO
¢u3ngecKnx

TEKYILIUH KOHTPOJIb
-YCTHBIN 01poc,
TEPMUHOJIOTUYECKU



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

D

SIBJICHUH WITH
(busnveckux
CBOMCTB Ten
(xanuIuIIpHBIE
SIBIICHUS,
3aBHCUMOCTH
JTABJICHUS BO3TyXa
oT ero o0béma,
TEeMIepaTyphl,
CKOpPOCTH TIpo1iecca
OCTBIBAHUS H
HarpeBaHus Mpu
W3ITyYeHUH OT IIBETA
u3Nyqarouien
(nmornomatoiiei)
TIOBEPXHOCTH,
CKOPOCTh
HCTIAPCHUS BOJBI OT
TeMIepaTyphl
JKUIKOCTH U
mIomany eé
MTOBEPXHOCTH,
SJIEKTpU3AIHS TET U
B3aUMO/IEIiCTBHE
SIEKTPUUECKUX
3apsJIOB,
B3aUMO/IEIiCTBHE
MOCTOSTHHBIX
MarHHTOB,
BH3YaIIA3aIUS
MaTrHUTHBIX TIOJIeH
TTOCTOSTHHBIX
MarHUTOB, ICHCTBHSA
MarHUTHOT'O TOJISl Ha
MIPOBOHHK C TOKOM,
CBOMCTBa
AJIEKTPOMArHHUTA,
CBOMCTBa
AJIEKTPOABUTATEIIS
MTOCTOSTHHOTO TOKa):
(dopMyIHpoBaTh

¥ JUKTaHT,
paKTHYEeCKast
paborTa,
nabopaTopHas
pabota




MIpoBepsieMbIe
MPEATOI0KEHHS,
coOMpaTh YCTAaHOBKY
U3 MPEJIOKEHHOTO
000pyI0BaHus,
OITUCHIBATh XOX
OIIBITA
(hopmynHpOBaTH
BBIBOJIBI ,
HPOBOJHTH
KOCBCHHBIE
nU3MepeHust
(busnveckux
BeNUYMH (yAeIbHas
TEMI0EMKOCTh
BEILIECTBA,
COIPOTHUBJICHHE
NPOBOJHHUKA, paboTa
Y MOIIHOCTh
NIEKTPUIECKOTO
TOKA): IJTAHUPOBATh
U3MEpEHHS,
cobuparthb
OKCIICPUMEHTAJIbHY
10 YCTaHOBKY,
crenyst
MPEAJIOKEHHOMN
UHCTPYKLUY, U
BBIYUCIISITH
3HAYCHHUE BEJIMYHHEI

Hroro no pazneny

PeszepBHOE Bpems

37

MIPUBOJIUTH
pUMeEpHI (HaXOIUTh
HHPOPMAIIHIO O
IpUMepax)
MPAKTUIECKOTO
UCIIOJIb30BaHHUS
(bu3ruecKkux 3HAHUI
B IOBCEIHEBHOM
JKU3HU IS

TEKYILIUH KOHTPOJIb
-YCTHBIN 0ompoc,
HIPOEKT




obecrieueHust
0e3omacHoCTH MpH
oOpaleHuu ¢
npudopamu u
TEXHHYECKUMH
yCTpoiicTBamy,
COXpaHeHHs
3JI0pOBBS U
COOIFOICHHST HOPM
IKOJIOTHIECKOTO
MOBEJCHUS B
OKpy>Karouiein
cpere;
OCYLIECTBIITh
NoUCK nHpopmanuu
B UHTepHeTe,
CaMOCTOSTEIHLHO
bopmynHpys
TIOMCKOBBIH 3a11poc,
HaXOIUTh MTyTH
oIpeieNICHUS
JOCTOBEPHOCTH
MOJIyYEHHOH
nHpopmanuu Ha
OCHOBE MMEIOILIIXCS
3HaHUU U
JOINIOJTHUTCIIBbHBIX
HUCTOYHHKOB

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE Cnucok Cnoco6
Ne HaumeHoBaHue
(undposbie) IJIAHUPYEMbIX OLIEHKH
n/  pasaesioB U TeM Bcer  Konrpoasunl  IlpakTuyeckun
oOpa3oBaTejibHbIE pe3yJIbTaToB,
I NporpamMmMbl 0 e padoThl e padoTsl
pecypcbl JTaNbI
Pa3nen 1. Mexannueckue siBJICHHUSA
HCII0JIb30BaTh TEKYLIUI KOHTPOJIb
MOHATHUA: CUCTEMA ‘YCTHLIﬁ omnpoc,
oTcvera, TEPMUHOJIOTHIECKH
MaTtepuajibHasd TOYKa, -
W TUKTAHT,
TpaeKTopus,
OTHOCHUTCIBHOCTD TpaKTicckas
MEXaHMYECKOTO pabora,
JIBIDKCHHUS, naboparopHas
nedopmanms pabora.;
(ympyras,
IuIacTU4ecKast), MPOMEIKYTOYHBIH
TpeHuc, KOHTPOJIb —
LEHTPOCTPEMHUTEIHLHO KOHTpOJbHAS
MexaHn4deckoe € YCKOPEHHE,
bubnuoreka LIOK HEBECOMOCTD I pabota, Tect
JIBUKEHUE U
1.1 10 1

CIOCOOBI €T0
OIIUCAaHUuA

https://m.edsoo.ru/7f41ada

6

Meperpys3KH, IEeHTp
TSDKECTH, a0COJIOTHO
TBEPIOE TEJIO, LEHTP

TSDKECTH TBEPAOTO

Telna, paBHOBECHE,

MeXaHHUYECKUE
KOJIeOaHUs U BOJIHBI,
3BYK, HH()pa3ByK U
yIABTPa3BYK,
9IIEKTPOMArHUTHBIE
BOJIHBI, IIKaNa
9IIEKTPOMATHUTHBIX
BOJIH, CBET,
OIM30PYKOCTH U

JaJbHO30PKOCTb,

CIICKTPbI HCITYCKAaHUSI



https://m.edsoo.ru/7f41a4a6
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1.2

BzaumoaerictBue
TE

20

bu6nuoreka [IOK

https://m.edsoo.ru/7f41ada

6

U TIOTJIOLICHUS,
anb(a-, 6era- u
raMmma-u3Jry4eHusl,
H30TOIIBI, siIepHast
9HEPreTHKa,
coOroIaTh MpaBmiIa
TEXHUKH
0e30IacHOCTH TIpH
pabote ¢
n1abopaTOpPHBIM
000pyIoBaHHEM

OIIHCHIBATh
H3yYeHHBIC CBOICTBA
TN U pu3mIecKue
SIBIICHHS, UCTIONIB3YS
¢dusngeckue
BCJIMYMHBI (CPEIHSAS U
MTHOBCHHAs
CKOPOCTb Tefia MPH
HEpaBHOMEPHOM
JIBIDKCHUH,
YCKOpCHHE,
nepeMeIIeHne, myTh,
YTII0Basi CKOPOCTb,
CHWIIa TPEHHS, CHIIa
YOPYTOCTH, CHIIA
TSDKECTH, YCKOPEHUE
CBOOOJIHOTO IaJICHHSI,
BEC TeJa, IMITYJIEC
Telna, UMITYJIbC CHJIBI,
MexaHudeckas paboTa
U MOIIIHOCTb,
MOTEeHIMAIbHAS
SHEprus Tena,
MOTHATOTO HAJT
MIOBEPXHOCTBIO
3eMJIH,
MOTCHIHATbHAS
SHEPrusl CxKATon
MPYKHUHBI,
KHHETHYECKAs

TEKYLIUI KOHTPOJIb
-YCTHBIN 01poc,
TEPMHHOJIOTHYECKU
W IUKTaHT,
MIpaKTH4ecKas
pabora.;

MPOMEKYTOUHBIN
KOHTPOJIb — 3a4eT
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SHEpPTHsl, TTOJIHAS
MeXaHU4ecKast
SHEPTUsl, IEPHOJ U
4acToTa KoJIeOaHHiA,
JUTMHA BOJIHBI,
I'POMKOCTB 3BYKa H
BBICOTA TOHA,
CKOPOCTB CBETA,
MOKa3areb
HPETOMIICHUS
cpensl), Ipu
OIMCAaHUH TPaBUIBHO
TPaKTOBaTh
(bu3HYeCcKUil CMBICI
UCTIOJNIb3YEMBIX
BEJINYUH,
0003HaueHHUS U
€ IMHULIBI
(uzndecKkux
BEJIMYHH, HAXOIUTh
(hopMyIEI,
CBSI3bIBAIOIIIE
JMAHHYIO (PU3HUYECKYIO
BEJIMUUHY C IPYTUMH
BEJIMYNHAMH, CTPOUTH
rpaduKu U3yICHHBIX
3aBUCUMOCTEMN
(GU3NYECKUX BETUIHH
penaTh pacyéTHEIC
331241
(omuparommecs Ha
cucremy u3 2-3
ypaBHCHHIA),
WCTIOJNB3YS 3aKOHBI U
(hopMynbI,
CBSI3BIBAIOIIUC
¢dusngeckne
BEJIMYMHBI: HA OCHOBE
aHaJM3a yCIIOBHUs
3aJ]a4M 3alKuChIBaTh
KpaTKoe yCJIOBHE,




1.3

3aKOHBI
COXPaHCHHUS

10

bu6nuoreka [IOK

https://m.edsoo.ru/7f41a4a

6

BBISIBIIATH
HEIOCTAIOHE WU
HM30BITOYHEIE JAHHBIE,
BBIOUPATH 3aKOHBI U
(bopmybl,
HEOOXOAUMBIE IS
pelIeHus, IPOBOIUTH
pacuéThl U OLICHUBATH
PeaTCTUIHOCTh
TTOITyICHHOTO
3HAYEHMS
(usndeckoit
BCJIMYUHBI

pemaTth pacuéTHEIC
3amaqn
(ommuparomuecs Ha
cucremy u3 2-3
ypaBHEHHH),
UCTIONIB3YS 3aKOHBI U
bopmybl,
CBSI3BIBAIOIIUC
¢dusngeckue
BEJIMYUHEI: Ha OCHOBE
aHalM3a yCIOBH
3a/1a4u 3aluChBaTh
KpaTKOe yCIOBHE,
BEISBIISITh
HEJIOCTAIOIINE WIN
N30BbITOYHBIE JaHHBIC,
BBIOMPATH 3aKOHBI U
bopmybI,
HEOOXOIUMBIE [T
pelIeHus], IPOBOIUTH
pacyéThl ¥ OLICHUBATh
peaTMCTHYHOCTh
MOJTY4EHHOTO
3HAUCHHMS
¢usndeckoit
BEJIMYMHBI,
XapaKTepu30BaTh

TEKYLIUI KOHTPOJIb
-YCTHBIN 01poC,
TEPMUHOJIOTUYECKU
¥ TUKTaHT,
MIpaKTH4ecKas
pabora.;

MPOMEKYTOUHBIN
KOHTPOJIb — 3a4eT

CBOMCTBA Tell,
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Hroro no paszneny
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(busnveckue SBICHUSL
Y TIPOLECCHI,
HCTIOJB3YS 3aKOH
COXpaHEHHUS SHEPTUH,
3aKOH BCEMHUPHOTO
TATOTCHHUS, TIPHHIIAT
CYTICPIIO3UIINH CHIIL,
TIPHHITHIL
OTHOCHTEIIbHOCTHU
T"anmmnes, 3aKOHBI
Hrrotona 3akoH
COXpaHEHHUs
I/IMHyHbca, 3aKOHBI
OTpaxeHUsl U
MIPEJIOMJICHUS CBETA,
3aKOHBI COXpaHEHUS
3apsI0BOTO U
MacCOBOTO YHceN MpH
SIIEPHBIX PEAKIIHAX,
TIPHA 3TOM
(hopmynHEpoOBaTH
3aKOH U 3aIlHCHIBATh
€ro MaTeMaTH4YEeCKOe
BBIp2KEHUE

2.1

KOJIeOaHus

Mexannueckue

Pa3gen 2. Mexannueckne KoJe0aHUA M BOJTHBI

bu6mmoreka [IOK

https://m.edsoo.ru/7f41ada

6

pa3nuyaTh SBICHUS
(paBHOMEpHOE U
HEpaBHOMEPHOE
IPSIMOJIMHEHOE
JBIDKEHUE,
PaBHOYCKOPEHHOE
IIPSIMOJIMHEHOE
JIBIDKEHUE,
cBOOOJHOE NajIeHue
TeJl, pABHOMEpPHOE
JBIKECHHUE 1O
OKPYXXHOCTH,

NeKyLIuil KOHTPOJIb
-YCTHBIN 01poc,
TEPMHUHOJIOTHUECKU
W TUKTaHT,
MIpaKTHYEeCKas
pabora,
nTabopaTopHast
paborta.;

MPOMEKYTOUHBIN
KOHTPOJIb —



https://m.edsoo.ru/7f41a4a6
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B3aMMOJICHCTBHE TEJI,
peakTuBHOE
JBIDKCHUE,

KosiebaTenbpHoe
JBIKCHUE
(3aTyxatomrue u
BEIHY)KJICHHBIC
KojeOaHus),
pE30HAaHC, BOTHOBOE
IBIDKEHUE,
OTpa’keHHe 3BYKa,
IPSIMOJIMHEMHOE
pacmpocTpaHeHue,
OTpa)keHHe U
IIpeJoMIIEHHUE CBETa,
MIOJIHOE BHYTPEHHEE

OTpa)KeHHUE CBETa,

paszioxeHue 6eroro

CBETa B CHEKTP U

CIIOKEeHUE
CHEKTPaIbHBIX
[BETOB, TUCTICPCHS
CBETa, ECTECTBEHHAsI
pazMoaKTHBHOCTb,

BO3HHUKHOBCHHEC

JINHEWYaTOTO CIEKTpa
U3ITY9EHHUs) 1o
OIUCaHUIO UX
XapaKTepHBIX
CBOWCTB ¥ HAa OCHOBE
OTIBITOB,
JIEMOHCTPHPYFOIITUX
JIaHHOE (hpru3mIecKoe
SIBJICHUE,
OCYIIECTBIISITH MOUCK
nHPOPMALIIH B
Wurepuere,
CaMOCTOSTENIFHO
bopmyHupys
TIOMCKOBBIH 3ampoc,
HAXOJIUTh IMYyTH

KOHTPOJIbHAS
paboTa, 3auer




orpe/ieIeHUs
JOCTOBEPHOCTH
MIOJTy4eHHOI
nHdopmannu Ha
OCHOBE MMEIOLIUXCS

2.2

Mexanuueckue
BOJIHBI. 3BYK

bubmmoreka [IOK

https://m.edsoo.ru/7f41ada

6

3HaHUH U
JOTIOJTHUTENBHBIX
HCTOYHHKOB
MIPOBOAUTH TEKYILHH KOHTPOJIb
I/ICCHGJIOBaHHS -YCTHBIN ompoc,
3aBHCHUMOCTEH TEPMHUHOJIOTHYECKH
(bH3nYeCKUX BEIUYUH o
C UCIIOJB30BaHHEM
NPSAMBIX U3MEPEHHI TpaKTiicckad
(3aBUCUMOCTB TyTH pabora,
OT BpEMCHH IIpH na6opaT0pHaﬂ
PaBHOYCKOPEHHOM pabora.;
IIBHOKEHHUH O€e3
HayvanbHOM CKOPOCTH, MPOMEKYTOYUHBIN
nepuoza xonebanui KOHTPOJIb —
MaTeMaTH4eCcKOTo KOHTDOJTBHAS

MAasITHUKA OT JUUTHHBI
HUTHU, 3aBUCHMOCTH
yII1a OTpakKeHHs
CBETa OT yIJia
MaJICHNs U yriia
TIPEJIOMIICHUS OT yriia
MaJCHMS):
IUIAHUPOBATh
HCCIIeI0BaHUE,
CaMOCTOSATENIEHO
coOHupaTh YCTaHOBKY,
(ukcupoBathb
Ppe3yIbTaThl
MIOJTyYEHHOI
3aBUCHMOCTH
¢br3nYecKuX BEIMYUH
B BHUJIE TA0IHIl U
rpaduKoB, IPOBOIUTH
BBIBOJIBI 110
pe3yipTaTaM

pabora, 3a4er
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Hccie10BaHus,
pa3iauyath SBICHUS
(paBHOMEpHOE H
HEpaBHOMEpHOE
MIPSIMOJINHEHHOE
IBIDKEHUE,
paBHOYCKOpEHHOE
NPSIMOJIMHETHOE
IBIDKEHUE,
CBOOOIHOE MaJICHIE
TeJI, paBHOMEPHOE
JIBIDKCHHE T10
OKPY>KHOCTH,
B3aMMOJICHCTBHE TEII,
peaKkTUBHOE
JIBIDKCHUE,
KosebaTenbpHOe
IBIDKCHUE
(3aTyxatomrue u
BEIHY’KJICHHEIC
KoJeOaHus),
PE30HAaHC, BOTHOBOE
JIBIDKCHUE,
OTpa’keHHe 3BYKA,
IPSIMOJIMHEHOE
pacmpocTpaHeHue,
OTpaxXeHHe U
IIpeJIOMIIEHHUE CBETa,
MTOJTHOE BHYTPEHHEE
OTpaKeHHE CBETA,
paszioxeHue 6eroro
CBETa B CIEKTP U
CIIOKEHUE
CHEKTPaIbHBIX
1IBETOB, TUCTIEPCHS
CBeTa, ECTECTBEHHAS
PaaMOaKTUBHOCTD,
BO3HMKHOBEHHE
JINHEWYaTOTO CIEeKTpa
U3ITY9IEHHUs) 10
OIHCAHHIO UX




XapaKTePHBIX
CBOWCTB 1 Ha OCHOBE
OIIBITOB,
JIEMOHCTPHPYIOIINX
JaHHOE (hru3MIecKoe
SIBJICHUE

Hroro no pazneny
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Pa3zgen 3. DjieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

3.1

SHCKTpOMaFHI/ITHO
€ IIOJIC "
QJICKTPOMATrHUTHBIL
€ BOJIHBI

bubmmoteka [IOK

https://m.edsoo.ru/7f41ada

6

MIPOBOJIUTH OIIBITHI IO
HAOJTIOICHUIO
(bu3nUeCKuX SIBICHUN
i puzndecKux
CBOMCTB TeII
(KanMIUTIpHEIE
SIBJICHUS,
3aBUCHMOCTD
JTABJICHUS BO3yXa OT
ero oonéma u
TEMIIepPaTyphI,
CKOPOCTH TIporiecca
OCTBIBAHUS
(HarpeBaHus) IpU
W3JIy4YCeHUH OT LBETA
H3ydaromen
(Torormaromeki)
MTOBEPXHOCTH,
CKOpOCTH HCTIApEHUS
BOJIBI OT
TEeMIIepaTyphI
JKUZAKOCTH U TUTOINAIH
€€ NIOBEpXHOCTH,
DJIEKTPHU3ALINS T U
B3aMMOJICHCTBHE
DIEKTPHUYECKUX
3apsIoB,
B3aUMO/ICHCTBUE
MOCTOSTHHBIX
MarHuTOB,
BH3YaJIA3aIUS

NeKyLIUil KOHTPOJIb
-YCTHBIN ompoc,
TEPMHUHOJIOTHIECKU
¥ IUKTaHT,
MpaKTHYeCKas
paborta,
nabopaTopHas
paborTa;

JpOMEKYTOUHBIN
KOHTPOJIb — TECT,
3a4er
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MarHUTHBIX TIOJEH
MTOCTOSIHHBIX
MAarHUTOB, JICHCTBHS
MarHuTHOTO IOJIS Ha
MIPOBO/IHUK C TOKOM,
CBOICTBa
AIEKTPOMArHUTa,
CBOICTBa
ANEKTPOABHUTATEIIS
MTOCTOSTHHOTO TOKA):
(hopMmyHpOBaTH
npoBepsieMoe
NPEATOIoKEHHE
(runoresy) o
BO3MOJKHBIX
pe3ynbTaTax
HaOII0ACHUH,
CaMOCTOSTEIEHO
cOOUpaTh YCTAHOBKY
13 U30BITOYHOTO
Habopa
o0opymoBaHus,
OIUCHIBATH XOJ
OTIBITA U
(dbopmyarpoBaTh
BBIBOJIBI,
0OBSACHATH
(usnUecKue SIBICHUS,
MIPOIIECCHI U CBOICTBA
TeN, B T.9. B
KOHTEKCTE CHTYyalui
MIPAaKTHKO-
OpUEHTHPOBAHHOTO
XapakTepa, M penarhb

Ka4eCTBEHHbIE
3aj1a4d, B T.U.
TpeOyroniue
YHUCIIEHHOTO
OLICHNBAHHMS
XapaKTepHbIX
3HauYEHUHI




Hroro no pazneny

Paznen 4. CBeToBbIC SABJICHUA

(busnveckux
BEJINYUH, BHIOUPATH
(u3MYECKyIO MOJIENh
BBISIBJIATH TPUYHHHO-
CJIC/ICTBEHHBIE CBSI3U
1 BBICTPaUBaTh
JOTUYECKYIO IIEHOYKY
paccyxaeHnit u3 2-3

II1aroB C
UCTIONIb30BaHUEM
H3Y4YECHHBIX CBOMCTB
(busnueckux
SIBJICHU,
(U3HYECKUX 3aKOHOB,
3aKOHOMEPHOCTEN U
Mozenei

4.1

3aKOHBI

CBCTa

pacnpocTpaHeHus

https://m.edsoo.ru/7f41a4a

bu6nuoreka [IOK

6

pa3nauyath SBICHUS
(paBHOMEpHOE U
HEpaBHOMEPHOE
IPSIMOJIMHEHOE
JBIDKEHHE,
PaBHOYCKOPEHHOE
NpsIMOJIMHEHOE
JBIDKEHUE,
cBOOO/IHOE TIaIeHNe
TeJl, IBUKEHUE 110
OKPY>KHOCTH,
B3aMMOJICHCTBHE TEII,
paBHOBecHe
MaTepuaIbHON TOYKH,
peaKTHBHOE
JBIDKEHUE,
HEBECOMOCTB,
KoJsiebaTenbpHOe
JBIDKEHUE
(rapmoHMYeckue,

3aTyXarouue,

TEKyIIUI KOHTPOIIb
-YCTHBIN ompoc,
TEPMHUHOJIOTHUECKU
¥ TUKTaHT,
MIpaKTHYecKas
pabora.;

MPOMEKYTOUHBIN
KOHTPOJIb — TECT,
3a4er
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BBIHYKICHHBIC
KoseOaHus),
pE30HaHC, BOJTHOBOE
JIBIDKCHUE
(pacmpocTpaHeHHE U
OTpa’keHHe 3BYKa,
nHTEphEepeHIH U
Iudpaknus BOIH),
NPSIMOJIMHETHOE
pacrpocTpaHeHue,
OTpakeHHEe U
NpeIOMJICHHUE CBETa,
MIOJIHOE BHYTPEHHEE
OTpa)KeHHUE CBETa,
pasioxeHue 6eoro
CBETa B CIEKTpP U
CIIOKEHUE
CHEKTPaIbHBIX
I[BETOB, CCTCCTBEHHAS
PaAnOaKTHBHOCTB,
BO3HUKHOBEHHUE
JUHEWYaTOTo CIEeKTpa
U3ITY9EHHUs) 1o
OIUCaHUIO UX
XapaKTepHbIX
CBOICTB U HAa OCHOBE
OIIBITOB,
JIEMOHCTPHUPYIOIIHX
JIaHHOE (hpru3mIecKoe
SIBIICHHE,
HCTIOJIB30BaTh MPHU
BBITIOJTHCHUH
Y4eOHBIX 3aJaHUI
Hay4YHO-TIOIYJISIPHYIO
JIUTEPATypy,
CIIPABOYHBIE
Marepualibl, pecypchl
cetu MHTepHeT,
BJIQJIETh IpUEMaAMU
KOHCIICKTUPOBaHUA
TEKCTa,




4.2

JInH3bl 1
ONTUYECKHE
npudopbI

bu6mmoteka [IOK
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npeodpa3oBaHus

nHdopmanuu u3

OJIHOM 3HaKOBOM
CHCTEMBI B IPYTYIO

MIPOBOAUTH
KOCBEHHBIE
nU3MepeHust

(bU3HYeCKUX BEIMUUH

(cpenHsist CKOPOCTh U
YCKOpEHHE TeJa MpH
PaBHOYCKOPEHHOM
JBYKCHHH,
YCKOpEHHE

CBOOOJHOTO MaJICHUS,

HKECTKOCTh NPYKUHEL,

KOX(QQHUIHUESHT TPEeHUI

CKOJIbKCHMUS,
MexaHudeckas paboTa
Y MOIIHOCTB, 4aCTOTa
U Iepuoj KosieOaHui

MaTeMaTU4eCcKoro u
NPY>KUHHOTO
MasITHUKOB,
¢doxycHOe
paccrosHHe
coOuparonieil TMH3bI
" €€ onTH4ecKas
cuIa,
panuoakTHBHBII (OH)
C HUCIIOJIb30BAHUEM

AHAJIOTOBBIX U

U (pOBBIX MPUOOPOB:

000CHOBBIBATH BHIOOP

METO0/1a U3MEPEHHS,
IUIAHUPOBATh
n3MepeHus,
CaMOCTOSTEIIHLHO
cobuparb
9KCTIEPUMEHTAIIHYIO
YCTaHOBKY,
BBIYUCIIATH 3HAYCHUEC

TEKYLIUI KOHTPOJIb
-YCTHBIII ompoc,
TEPMHUHOJIOTHYECKU
W TUKTaHT,
nabopaTopHas
paborta,
9KCTIEpUMEHTAIbHA
s pabora
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4.3

Paznoxenue
0eJIoro cBeTa B
CIIEKTP

bu6nunorexa LIOK
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BEJIMYMHBI U
aHaIU3UPOBATh
NOJTyYEeHHBIE
pe3yJbTaTHl,
OLICHHUBAs
MOTPEITHOCTD
pe3yIbTaToB
KOCBEHHBIX
HU3MEpeHui,
C03/1aBaTh
COOCTBCHHBIE
MICbMEHHBIE U
YCTHBIE COOOIIIEHUS
Ha OCHOBE
nHdopmanuu u3
HECKOJBbKUX
HCTOYHHUKOB,
myOIMIHO
MIPECTaBIATh
pe3yIbTaTHI
MIPOEKTHOM WK
HCCIIEAOBATEILCKON
JeSITeIBbHOCTH, TIPU
3TOM TPaMOTHO
HCTIOB30BaTh
U3Y4EHHBII
NOHATUUHBI anmnapar
H3y4aeMoro paszesna
¢buznky
COIIPOBOXKIATH
BEBICTYTLIICHHE
npe3eHTalue ¢
Y4ETOM
ocobOeHHOCTEH
ayIUTOPUHU
00yJaroImuxcst
MPOBOJUTH OIBITHI 110
HaOJII0ICHUIO
(bu3HYEeCKUX SBICHUN
v (pU3UIEeCKIX

TEKYLIUI KOHTPOJIb
-YCTHBIN 0mpoc,

TEPMHUHOJOTHICCKHU

CBOMCTB Tel

W TUKTaHT,
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(M3y4eHue BTOporo
3akoHa HproTOHa,
3aKOHA COXpaHEeHHs
SHEPTUH, 3aKOHA
COXpaHEHHUs
HMITYyJIbCA, IEUCTBUE
3akoHa bepHymm u
BO3HHKHOBCHHE
NOIBEMHOM CHIIBI
KpBIJIa, 3aBUCUMOCTD
repro/ia KojaeOaHwi
MPYXKUHHOTO
MasTHHKA OT MacChl
Ipy3a U )KECTKOCTU
TPY>KAHBI U
HE3aBUCHUMOCTD OT
AMIUTUTY/IbI MaJIbIX
KoJle0aHuH,
NPSIMOJIMHEHOE
pacmpocTpaHeHHe
CBETa, Pa3JIOKCHUE
0eJroro CBeTa B
CIIEKTP, U3YUCHHE
CBOICTB
M300paxKeHusl B
IJIOCKOM 3epKajie u
CBOICTB
H300paKeHUs
mpeaMera B
coOuparormiel JInH3e,
HaOIr0IEHNE
CIUIONTHBIX H
JIMHEWYaThIX
CIIEKTPOB
W3TY9IEHNs):
(hopmyHpOBaTH
MIpOBepsIEMOe
TIPEATIOIOKECHHE
(rumotesy) o
BO3MOJKHBIX
pe3yibTaTax

TPaKTHYECCKast
paborta,
nabopaTopHas
pabota




HaOII0CHUH,
CaMOCTOSITEIILHO
coOMpaTh YCTAaHOBKY
U3 U30BITOYHOTO
Habopa
obopynoBaHus,
OIUCHIBATh XOX
OIIBITA
(hopMynHIpOBaTH
BBIBOJIBI

Hroro no pasaceiny
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Paznen 5. KpanroBble IBJIeHUA

5.1

Hcnyckanue u
MIOTJIOIICHHUE CBETA
aTOMOM

bu6mmoteka [IOK

https://m.edsoo.ru/7f41ada
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TIPOBOUTD OIIBITHI IO
HaOJIIOAEHUIO
(U3NIeCKUX SIBICHUN
Wi GUINICCKAX
CBOWCTB Tell
(M3y4eHue BTOpOro
3akoHa HproTOHa,
3aKOHA COXpaHEeHHs
SHEPTUH, 3aKOHA
COXpaHEHHUS
HMITyJIbCA, IEUCTBUE
3akoHa bepHymmyu u
BO3HHKHOBEHHE
NOIBEMHOM CHIIBI
KpBLJIa, 3aBUCUMOCTD
reproia KoJeOaHwii
MPY>KHHHOTO
MasiTHUKa OT MAaccChl
Ipy3a U )XECTKOCTU
MPYKHUHBI 1
HE3aBUCHMOCTH OT
AMIUTUTYABI MaJIbIX
KoJiIeOaHuH,
MIPSIMOJINHEHHOE
pacnpocTpaHeHue
CBETa, Pa3JIoKEeHUE
Oernoro cBeTa B

TEKYLIUI KOHTPOJIb
-YCTHBIN ompoc,
TEPMHUHOJIOTHIECKU
W TUKTaHT,
MIPaKTHYECKas
pabora,
JabopaTopHast
pabota



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

CIICKTp, U3YUCHHUE
CBOICTB
HU300paKeHUS B
TUTOCKOM 3epKalic u
CBOICTB
n300paskeHHS
mpeaMera B
coOuparorieii JInH3e,
HaOIr0IEHNE
CIUIOIIHBIX U
JIMHEHJaTHIX
CIICKTPOB
U3TY4eHUs):
(dbopmyarpoBaTh
MPOBEPSIEMOE
TPETOJIOKEHHIE
(runoresy) o
BO3MOKHBIX
pe3ynbpTaTax
HaOJII0JCHUH,
CaMOCTOSTEILHO
cOOUpaTh YCTAHOBKY
13 U30BITOYHOTO

Habopa
obopynoBaHus,
OIUCHIBATH XOJ
OIlbITa U
(dbopmynrpoBaTh
BBIBOJIBI
pacro3HaBaTh TEKYIIUH KOHTPOJIb
HPOABJICHUC -YCTHBII onpoc,
U3YHCHHbIX TEPMHUHOJIOTUYECKH
(bU3MYEeCKUX SBICHHUN o
Buo OK B OKpY’KaIOIIEM MHUPE 11 AKCTART,
Crpoenne wbmorerca I (B T.4. pusnyeckue fpaKTacckas
5.2 https://m.edsoo.ru/7f41a4a a60oTa. "
aTOMHOTO SApa ABJICHHUS B IPUPOJIE: p o
6 TIPWJINBBI ¥ OTIINBHI,
MIPOMEKYTOUHBIN

JIBIDKEHUE TIAaHET
CoJITHEYHOW CUCTEMBI,
PEeaKTUBHOE
JIBHKEHHE KUBBIX

KOHTPOJIb — TECT,
KOHTPOJIbHAS



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

OpTraHU3MOB,
BOCIIPHSITHE 3BYKOB
JKUBOTHBIMH,
3eMJICTPSICECHHUE,
ceifcMuyeckue
BOJIHBI, ITyHAMH, 3XO,
[BETa Tell,
ONTHUYECKUE SBICHUSL
B IIpHUpPOAE,
Omonornyeckoe
JIeHCTBHE BUIUMOTO,
yIbTPadUOJICTOBOTO
U PEHTTEHOBCKOTO
H3JIy4YEHUH,
€CTECTBEHHBIN
panuoakTHBHBIN (OH,
KOCMHYECKHE JTY4H,
paanoaKTUBHOE
U3Ty9ICHUE
TIPUPOTHBIX
MUHEpAJIOB JIeHCTBHE
PaAMOaKTHBHBIX
U3IIy4eHU Ha
OpTraHU3M YeJIOBEKa),
[IPU 3TOM [IEPEBOIUTH
MPAKTUICCKYIO
3aavdy B yueOHYI0,
BBIICNIATh
CYIIECTBEHHEIC
CBO¥iCTBa (TIPU3HAKN)
(uzndeckux
SIBJICHUH,
MIPUBOJIUTH TIPHMEPHI
(HaxoauTH
HHPOPMAIIHIO O
IpUMepax)
MPAKTUIECKOTO
HCTIOJIb30BaHUS
(bu3ruecKux 3HAHUI
B IOBCEIHEBHOM
JKU3HU IS

pabora




5.3

H,I[epHLIe peaknuuu

bu6nuoreka [IOK

https://m.edsoo.ru/7f41ada

6

obecrieueHust
0e3omacHoOCTH MpH
oOpaleHuu ¢
npudopamu u
TEXHHYECKUMH
yCTpoiicTBamy,
COXpaHEHHS 370POBbS
¥ COOIIOZICHUST HOPM
9KOJOTUIECKOTO
MIOBEICHUS B
OKpYXKaroUleil cpene
MPUBOANTH IPUMEPHI
(HaxXoIUTH
HHPOPMALIHIO O
pUMepax)
MIPAaKTHYECKOTO
UCIIOJIb30BaHHUS
(busnvecKux 3HaHUI
B [TIOBCEIHEBHOMU
HKH3HU JUTS
obecrieueHust
6e3omacHoCTH NIpH
oOpameHnu ¢
pubopaMu 1
TEXHHYECKUMHU
yCcTpoiicTBamu,
COXpaHEHHS 370POBbS
U COOJIIOIEHUS] HOPM
9KOJIOTUUECKOTO
MOBE/ICHUS B
OKpy>Karouiei cpene,
OCYIIECTBIISITH TOUCK
nHdopmanuu B
Huteprere,
CaMOCTOSTEIIHLHO
opmymupyst
MIOMCKOBBIH 3a1poc,
HaXOAMTh ITyTH
oTIpeieIeHUs
JIOCTOBEPHOCTH
MIOJIy4E€HHOM

TEKYLIUH
KOHTPOJIb -
YCTHBIH 01Ipoc,
MPOEKT



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

nHdopmannu Ha
OCHOBE MMEIOLIUXCS

6.1

3HAaHUH U
JOIIOJTHUTCIIbHBIX
HUCTOYHUKOB
Hroro no pazneny 17
Pasneu 6. [loBTOpPUTEIbHO-00001IAK0IIMIA MOAYJIb
co3/1aBaTh TEKYLIUI KOHTPOJIb
COOCTBEHHBIE -YCTHEIH ompoc,

IToBTOpEHUE U
000611eHNe

¢u3uku 3a 7-9
KJ1acc

CoJIepKaHus Kypca 9 2

bubmmoteka [IOK

https://m.edsoo.ru/7f41ada

6

MIUCbMEHHBIC U
YCTHBIE COOOIIIEHUS
Ha OCHOBE
nHdopmanuu u3
HECKOJBbKUX
HCTOYHHKOB,
myOIMIHO
MIPEACTABIAT
Ppe3yIIbTaTH
MPOEKTHOM WK
HCCIIEI0BATENIbCKON
JeSITeIBbHOCTH, TIPU
3TOM TPaMOTHO
HCTIOB30BaTh
U3Y4EHHBII
TOHATUIHBIN annapaT
M3y4aeMoro paszena
¢buznky
COIIPOBOXKIATH
BBICTYIIICHHE
Tpe3eHTaIuei ¢
y4éToM
0cobeHHOCTeH
ayIUTOPUHU
00yJaroImuxcst

MIPOEKT,
KOH(epeHIusI.



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

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102

27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®dusuka — HayKa o
npupoje. SIBieHus
npupoasl. Pusnueckue
SBJICHUS

Mexanuueckue, TEIIOBbIE,
JJEKTPUYECKHE,
MarHuTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS

dusnyeckre BeIMYUHBI U
HUX U3MCPCHHUC

Ypok-uccienoBanue
"U3mepeHue TeMieparypbl
IIPY TIOMOIIU
KHUJKOCTHOTO TEPMOMETpa
Y 1aTYMKa TemMIepaTypsl”

Kaxk ¢usuka u npyrue
€CTECTBEHHbIEC HAYKU
U3Yy4aroT MPUPOJY.
EcTecTBeHHOHAy4HBIN
METO/1 IO3HAHMUS.
Onucanne GpuU3NIECKUX
SIBJIEHUU C IIOMOIIBIO

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

MoJieeH

Ypok-uccienoBanue
"ITpoBepka rumoTe3bl:
JaJIbHOCTh MOJIETA
IapyKa, MymeHHOro
TOPU3OHTAIIBHO, TEM
0oupllIe, YeM OOJIbIIIE
BbICOTA ITycKa"

CrpoeHue BeniecTna.
OnbBITHI, JOKA3EIBAIOIINE
JIUCKPETHOE CTPOCHUE
BEIIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

10

JIBM>KEHUE YacTull
BeIecTBa

YPOK'I/ICCHeI{OBaHI/Ie
«OnbITEI IO Ha6J'IIOI[eHI/IIO
TCILJIOBOI'O paCllIupPCHUA
Tra3oB»

AFpeFaTHBIe COCTOSAHHUA
BCIICCTBA

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

11

12

Bzaumocss3p Mexny
CBOMCTBaMH BEIIIECTB B
Pa3HbIX arperaTHbIx
COCTOSIHUSIX U HX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSHUI
BOJBI

MexaHn4deckoe IBHKEHHE.

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

bu6mmoreka [JOK



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

PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKECHHE

https://m.edsoo.ru/ff0a05c6

13

14

Cxopoctb. Equnuiis
CKOpOCTH

Pacuer mytu u BpemeHH
JIBYDKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079c

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3akoH HHEPLMH.
Bs3auMopeiicTBue TEN Kak
MPUYMHA U3MEHCHUS
CKOPOCTH JIBHDKCHHSI TEJT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IlnoTHOCTE BemiecTna.
Pacuer maccer 1 00beMa
TeJjIa 110 €ro IVIOTHOCTHU

bu6mmorexka [IOK
https://m.edsoo.ru/ff0a0fee

17

18

19

JlaGopaTtopHnast pabora
«Onpenenenue MIOTHOCTU
TBEPAOIO TEJIa»

Pemenue 3anau no teme
"[TimoTHOCTH BemecTBa"
Cuna xak XxapakTepuCTHKa
B3aMMOJEHCTBUS TEI.
Cuna ynpyroctu. 3akoH
I'yka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

20

JlaGopaTtopHnast pabota
«M3ydeHune 3aBUCUMOCTH
pacTsKEeHUs
(medopmariun) mpyKUHBI
OT TIPUJIOKESHHOM CHITBI»

21

SBaenne Ttarorenua. Cuna



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

TAXKECCTHU

CBs3b MEXTY CUIION
TSOKECTU U MacCOH TeJa.

bu6mmoreka [IOK

22
Bec Tena. Pemenue 3anau https://m.edsoo.ru/ff0al778
no teme "Cuuia Tsxectu"

Cwita TsbKecTH Ha ux
23 TJIaHeTax q)I/I3I/I‘IeI([3];I)(}I;Ire bubmorexa [JOK
) https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKH TUIAHET

24 N3mepenue cu. bubnuorexa [JOK
Hunamometp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 B .H

ee Tera. HEBecoMocTh https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX cuil,

26 HaIlpaBJIEHHBIX 10 OJIHOMI bubnuorexa [JOK
MIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT

97 Pemenue 3agad mo reme
"PaBHonelicTBytomas cui'"

TpeHue cKoNbXeHus U
28 TpeHwue nmokos. TpeHue B bubmorexa [JOK
P P https://m.edsoo.ru/ff0alb9c
MIPUPOJIC U TEXHUKE
JlaGoparopHas paboTa
«M3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
bubmuorexa [JOK
29 OT CHJIBI TaBJICHUS U

Xapakrepa
COIPHUKACAIOLIUXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

30

Pemenue 3agag na
onpeneeHue
PaBHOJICHCTBYIOIICH CUIIBI

31

Pemenne 3amad o Temam:
«Bec Temay,
«['papuueckoe
N300paKCHHUE CHIT»,
«Cuibly,
«PaBHOAEHCTBYIOIIAS CUIT»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

33

KonTtponpsHast pabora o
TemaM: «MexaHndeckoe
NBWKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
U300paKEHHUE CHID»,
«Cuibn»

Hasnenune. CriocoObl

YMCHBIICHUA U
YBCIUMUYCHUA NABJICHUSA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

[laBienue rasa.
3aBHCHMOCTD JTaBJICHUS
raza ot o0néma,
TEeMIEPaTyphl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBieHus
TBEPIBIMH TEJIAMH,
JKUJIKOCTSIMH M Ta3aMH.
3akoH Ilackans

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a25b0

36

JlaBiaeHue B )XUIAKOCTH U
rase, BEI3BaHHOE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

I[GﬁCTBHGM CHJIBI TSXKCCTHU

Penrenue 3amad mo reme

37 «/laBlieHHE B )XUJIKOCTU U bubmmorexa [TOK
A https://m.edsoo.ru/ff0a2826
rase. 3akoH Ilackams
bu6mmoreka [IOK
38 Coobmazonmmecs cocyms! https://m.edsoo.ru/ff0a2970
39 I'uapaBimueckuii mpece bubmorexa LHOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuHeBon
JKMAKOCTHBIN Hacoc
ATtMmocdepa 3emiu.
[TpuuuHBI CylecTBOBAHUS
BO3 HO# 000JI0UKH
41 3eMIJ[1}1,/1m3aBI/ICHMOCTI) bubmorexa LHOK
: https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHHUS
OT BBICOTHI HaJT YPOBHEM
Mopst
42 Bec Boznyxa. bubnuoreka [IOK
ATMOcC(epHOe aBiIeHHE https://m.edsoo.ru/ff0a2b5a
N3mepenne atMmocgepHOro
43 aBJ‘Ielj-II/IH OmnpIT bep bubmorexa HOK
A i https://m.edsoo.ru/ff0a2da8
Toppuyennu
3aBHCHUMOCTH
44 aTMOC(hepHOTO JTaBJICHHS bubnuotexa [JOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepou. bubnnoreka [JOK

ATMoOc]epHOe aBiIeHHe

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Ha Pa3sjIMYHbIX BbICOTAX

46

47

48

49

50

Penrenue 3amad mo reme

1

"ATmocdepHoe naBneHue’

JleficTBUE KUAKOCTH U
rasa Ha IOTpy>KCHHOE B
HUX TeJIo. ApXUMeI0Ba
cuia

JlaGopaTtopHnast pabota
«Omnpenenenue
BBITAJIKMBAIOIIEHN CHIIBL,
JEHCTBYIOLLEH Ha TeJO,
MOTPYKEHHOE B
JKHAJIKOCTE)

JlaGopaTtopHnas paboTa 1mo
teme «MccnenoBanue
3aBUCHMOCTH Beca Teja B
BOJI€ OT 00BbEMa
MOTPYKEHHOU B KHUJIKOCTh
YaCcTH Tea»

IInaBanue Ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGoparopHas paboTa
"KoHcTpynpoBaHue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
OIpeieNieHnE €€
rpy30M0abEMHOCTH"

52

Pemenue 3agad mo reMam:
«IInaBanue cyaosB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BosznyxoruiaBanuey,
«/laBneHue TBepAbIX TeN,
KUAKOCTEU U Ta30B»

53

Mexannueckas pabota

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

54

MomHocts. Equnuiint
MOIITHOCTH

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

55

56

57

58

59

Ypok-uccienopanue
"PacyéTt MOIIHOCTH,
pa3BUBAEMOM IIPU NOABEME
110 JecTHuIe"

[IpocThie MEXaHU3MBI.
Priuar. PaBHOBecue cuit Ha
pbryare

KonrponbHas pabora no
Teme «/laBiaeHne TBepabIX
TeJ, )KUJKOCTEH U ra3oBy» /
Bceepoccuiickas
poBepoyHas paborta

PezepBHblit ypok. Pabora ¢
TEKCTaMH 10 TeEME
«/laBneHnue TBEPABIX TEII,
JKUJIKOCTEN U Ta30B» /
Bceepoccuiickas
poBepoyHas paborta

Prryaru B TexHuKe, OBITY U
npupoze. JlaboparopHas
pabora «MccnenoBanue
YCJIOBU paBHOBECHS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

pbIyara»

60

61

62

Penrenue 3amad mo reme
«Y cI10BUsL paBHOBECHS
pbIaara

KoaddumnuenT nonesnoro
NENCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«M3mepenue KIIJI
HAKJIOHHOM MIIOCKOCTH

Pemrenne 3ama4 1mo Teme
"Pabora, momuocts, KITJ["

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnyeckas dHeprusi.
Kunetnueckas u
MOTEHIIMaTbHAasI SHEPTUSI

bu6mmorexka [IOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUn

YPOK-3KCIIEpUMEHT 110
TEME
"JKcrnepuMeHTaIbHOE
OIpeIETICHUE U3MEHEHUS
KMHETUYECKOU U
MOTEHIMATIBHOW SHEPIUU
IIPYU CKaTBIBAaHUU TEJIA T10
HAKJIOHHOM IJIOCKOCTH"

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

66

KonTponbnas pabota no
teme «Paborta u
MOIIIHOCTb. DHEPTHUSD)

67

PesepsHslit ypok. Pabora ¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

TEKCTaMHU 110 TEME
"MexaHn4yeckoe
nBmxenue"

PesepHblit ypok. Pabora ¢
TEKCTaMH 10 TeMe

1
68 "Paborta. MoOIIHOCTE.
Oneprus"
OBIIEE KOJIMYECTBO YACOB 68 12

[10 [TIPOT'PAMME




8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTypsbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Bune! tenonepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuecTBa TEIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tena
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIeHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIAYKHOCTH BO3/yXa

[TpuHIMIIBI pabOTHI TEMIOBBIX

nsurareneid. [lapoBas TypOuna.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermoBoro aBuraress.
TeroBble 1BUraTeNy U 3aiuTa
OKpYXarouen cpeibl

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

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbii 3apsaa. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0
36 cymiecTBoBanus. IcTOUHUKH bubnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDIEKTPUKHT"
39 DNEeKTpUYECKU TOK B MEeTaJLJIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 yyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_I:I)OCTI/I SHGKTpI/I‘ICCKOFO Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTosSIHHBIE MAarHUTEI, X
B3aUMOJECHCTBUE
VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 . "
MOJIEH ITIOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOe I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KA3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apsab.
57 3apsHKEeHHBIE TeJI:a U UX ’ bubmmorexa LOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3apPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3auMoAcUCTBUSA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T10JI€ KaTYyIIKH C TOKOM

[IpuMeHeHne PJEKTPOMArHiuTOB B
TexHuke. JJaboparopHas padora
"N3yueHue neicTBUSI MArHUTHOT'O
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpoABUraTeib MOCTOSIHHOTO
Toka. Mcnonb3oBanue
3NeKTpoBUTaTeNieil B TEXHHYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AnekTpoaBuraTesns”

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onexrporeneparop. Crocoob!
MOJTYYCHUS DIICKTPUICCKON SHEPTHH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOIBHOM paboTe
110 TeMe "DIJIEKTPUUECKHE U

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86c



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

MATrHUTHBIE SIBJICHUS"

KounTponbhas pabota no teme

66 "DNEeKTpUYECKHE U MaTHUTHBIC 1 bubmorexa LHOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
1o teme "TerioBbie ABIeHUA" https://m.edsoo.ru/ff0acc5e

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o TeMe "MaruuTHeie siBJICHHS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENnbHOE YCKOPEHUE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuiia ynpyrocti. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmuoreka [IOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOIO bubnnorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MarepraibHON TOYKH.
AOCONIOTHO TBEPOE TEIIO.
26 PaBHOBecue TBEPIOTO TeNA C bubmorexa HOK
.. - P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OChIO BpAIllCHHMS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBecHe MareprabHON TOYKH.
AOCOIMIOTHO TBEPOE TEIIO.
27 PaBHOBecue TBEpAOTO TENA C
3aKperIEHHON OChIO BpAIIEHUS.
MowmenT cuinsl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHU4ecKoe JBUKEHUE bubmorexa LIOK
. ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTtponsHasg pabora 1o Teme
30 "MeszHqCCK(I))e IBHKEHUE bubmorexa HOK
N | ' https://m.edsoo.ru/ffOb06ec
BzanmoneiictBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3auMOAEHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHOM MMOBEPXHOCTH)
37 CBs13b 3HEpPrUM U pabOTBHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 Jlaboparopnast padota «13yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil U py>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTtopHas pabora «OnpeneneHue
9YacTOTHI U TIEpUOJIa KOJIeOaH i
MPYKUHHOTO MasiTHUKa

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPU0JIa KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomosbHbIC 1
MOTNIEPEYHBIE BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

VYpoxk-uccienoanue "Habmonenue
3aBHCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koHpepeHnius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOHBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK
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TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHusl U BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-konpepenuus "Lkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
| https://m.edso0.ru/ff0b2c6ec
MTOMOIIBI0 MOOUITEHOTO TenedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CkopocTb cBeTa. BomHoBBIE CBOMCTBA brbmmorexa LTOK
p ) https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHHS bubmorexa LHOK
pacnpoctp ’ https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Penrenue 3aa4 Ha MpUMEHEHUE bubmmorexa [JOK
i P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 IIpenomiienue cBeta. 3aKoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
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MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBHCHMOCTH YTIJla IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJla MaJIieHus Ha
rpanuue "Bo3yx-crekno""
Ypok-konpepenuus "Hcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/fOb32c
. bubnuoreka [{OK
69 [TocTpoenue n3o0paxeHUH B TMH3AX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyf:)HOFg paCCpTO}IHI/I}I " OI;ITI/IquKoﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepenius "OnTudyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro ceera B CIIEKT.
72 OmeiTel Herorona. Croxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c
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Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CHICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [PSAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTepdepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atoMoM. KBauTsl. JIuneliyaroie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmrogenue bubnnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALICHUS. bubnmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakuu. 3aKOHbBI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuuu"

Peakuuu cunTe3a u aeneHusd saep.
Ucrounuku sHeprun CosiHIla U 3BE31

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "SAnepaas
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

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

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBbie siBaeHus"

IToBTOpenue, o6o0mIEeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3anmonenicteue ten"

IToBTropenue, o6o0meHue. Pemenue
pacyeTHHIX M Ka4YECTBEHHBIX 33]1a4 110
teme "TemoBsle mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenue

but6mmoreka [IOK
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pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10
teme "KIIJ] TennoBeIX apurareci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Penenue

bu6nmoreka [IOK
97 pacyYETHBIX U KaUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JlabopaTopHbie PabOTHI IO KYPC 1 1 bubnnorexa LHOK
" PATOPIHbIC P | pey https://m.edso0.ru/ff0c2¢52
CBeTOBbLIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubmiorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTrOopenue, o6o0menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
snepHast gpusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

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

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B YUeOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) (PUINUECKUX SIBICHUN

14

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa ¥ 3allMCBhIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

O00BSACHATh (PUBUYECKUE SIBICHHUS, TIPOIECCHl U CBOWCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMyYeckWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alMChIBaTh KPATKOE yCIOBUE, IOJICTABIIATH
buznyeckue BeIWYMHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
¢u3nUecKuX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIH pe3yibTaT, HAXOAWUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
GU3MYECKUX  CBOWCTB  Tel:  (OpMyIHpOBaTh  MPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCcKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHHUS], CIENYs NPEIIOKEHHOMY IIJIaHY,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJIOKEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEpPEHH coOuparth
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLMIBI JCUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OIHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJICHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOIH30BaHMS (PU3UUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpOpManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTISITE  MH(POPMAIMIO, KOTOPAsi SBIISCTCS MPOTHBOPEYHBOU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHMUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOTUYHO JIeNaTh KpaTkKue COOOIICHHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, MpPU ITOM
IPaMOTHO UCHOJIb30BaTh HW3Y4YEHHBbI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NPE3eHTalluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aICKBATHO OILICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYINNbI, BBICTPAHNBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

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

11

HUCIIOJIBb30BAaTh IIOHATHUA

1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCIIOJIB3YEMbIX  BEJIHUYHH,
0003HaueHMsI M €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKHE SIBICHUS W IPOIECCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

00BSACHATH (hHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatONINE (PU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBUS 3a/1a4M 3aIIMCHIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelleHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
MOJyYeHHOE 3HAaueHUEe (U3MYECKOM BEIMYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSIKA

MMPOBCACHUA UCCIICA0OBaHNA, ACIaTh BBIBOABI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(GU3MYECKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEpSEMbIC

OpPEANONoKeHUs,, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBaTh MCCJEOBAHUE, COOMpaThb YCTAHOBKY M BBINOJIHATH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOaMIl U TpaduKoOB,

ACJIaThb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1a0opaTOpHBIM 000y I0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIMINBI JEHCTBUS W3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBJIEHUH U HEoOXoauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOT0 UCMOIb30BaHUS (PU3NUECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM 1711 oOecriedeHHs 0€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYILECTBIISATh MMOMCK MHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATH HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIONIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro COAEpIkKaHMs, CIPaBOUYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh  OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TIPYINIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

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

HCITOJIB30BaTh N3yYEHHBIE IIOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE PU3NUECKOE SBICHHE
pacrno3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIC CBOHCTBA Ten U (DU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  HCIOJB3yeMBIX  BEJIUYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYWH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0O BEIMYHMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBIICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3y4EHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX ﬂBHeHHﬁ, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3adadu (omMparouiyecs Ha cuUcTeMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIINE WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIieHusi, MPOBOJIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBILAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3HYECKUX CBOWCTB TEN: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOBI

1.10

IPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MprUOopa)

1.11

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM MPSIMBIX WU3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHpPOBATH pe3yNbTaThl

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




rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH H3MEPEHUs, CIeays NPEIIOKEHHOW WHCTPYKIIWH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

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

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIC TNPH3HAKK M3YYEHHBIX (PH3MUECKUX MOJIEIICH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

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

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLECCOB MPH PELICHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU Juid  o0ecriedeHHs O€30MacHOCTM TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (OPMYIHpPYsl TOWCKOBBIM  3arpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPH  BBIMOJTHEHWHM YYE€OHBIX 3a/laHUil  Hay4dHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MYECKOro COAEp KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHer; BiaaeTh OpUEMaMH

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

O0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ B JESATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

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

IIpoBepsieMble 31eMEHTHI COAePKAHUA

Odu3uka — Hayka O Tmpupoje. SIBIEHUS NPUPOIBL.
1.1 du3pyeckre  ABJICHHSA. MEXaHWYECKHUE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

@dusnueckue BeaMuuHBL. M3MepeHuHe  (QU3MUECKUX
1.2 BenuuuH.  ®usnueckue  npubopsl.  IlorpemHocts

HSMepeHHﬁ. MC)KIIYHapO,I[HaSI CHUCTCMa COAMHUIL

ECTCCTBCHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HIIOTES3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

Ha0JII0OaeMOTO SBJICHUS
1.4 Onucanue PU3NYECKUX SBICHUN C TTOMOIIBbIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
L5 N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
' Onpenenenre pa3smMepoB MaJbIX TE.
N3mepenune TemmepaTypbl IpU MOMOIIU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI
INEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BEIIECTBA

CrtpoeHre BemecTBa: aTOMbl M MOJICKYJIBI, UX pa3MephbI.
2.1 OnbITHl,  JTOKa3bIBAIOLIME  JUCKPETHOE  CTPOEHHE
BEIIIECTBA

2 JlBmwkeHne  dacTwi — BemiecTBa. CBSI3b  CKOPOCTH
2.2 JIBUKEHMSI 4YacTHIl C TemIeparypoi. bpoyHoBckoe

nBwkeHue, 1uddy3us

23 B3anmopeiicTBre YacTHUIL BEIIECTBA: MPUTSIKEHUE U

OTTAaJIKUBAaHUC




2.4

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOECHUE Ta30B,
KUAKOCTEH U TBEPABIX  (KPUCTANIMYECKUX)  TEIl
B3auMocBs3p MeXJly CBOHCTBAMM BEILECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSIHUH BOJBI

2.6

[IpakTryeckue pabOTHI:

Ouenka jauamerpa aTromMa METOJOM  psjioB  (c
HCIIOIb30BaHUEM (oTorpaduii).

OnBITHI 10 HAOJIOICHUIO TEILUIOBOTO PACIIUPECHISI Ta30B.
OnsbIThI 1o 00HapYKEHUIO NeHCTBUS CHIT

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHoMepHOE 51
' HEpPaBHOMEPHOE JIBH)KEHUE
3. Ckopoctb. CpenHsisi CKOPOCTh NpU HEPABHOMEPHOM
' JBUKEHUM. Pacd€T myTH 1 BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuU. B3aumopeiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUXEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHOCTH BemiecTBa. CBA3b MIIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IMHUIIE 00BbEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cwia ymnpyrocty u 3akoH ['yka. M3Mepenue cuibl c
' MIOMOLIBIO0 JUHAMOMETPA
37 ###Par###IBnenne TaroreHus u cuwia Tsokectu. Cuna
' TSDKECTH Ha ApYyrux maHerax. Bec rena. HeBecomocts
35 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
39 #H##Par###CnoxxeHue Cwil, HalpaBIEHHBIX IO OHOU
' psIMOM. PaBHOEHCTBYIOIIAS CUIT
[IpakTuyeckue pabOTHI:
3.10 OmpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JIBHDKCHHS

(mapmca B KHUOKOCTH, MOACIIN QJICKTPHUYCCKOTO




3.11

3.12

aBToMoOMIII W Tak pgainee). OmpenencHue CcpeaHei
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 1o
HaKJIOHHOM  1IockocTH. OmpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCUMOCTB pacTsDKeHus (medopmainuu) mpyKuHbBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tella U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

dusndeckue SBICHUS B mpupoac: NpuMEpPbl ABUKCHUA C
Pa3 IMYHbIMHU CKOPOCTAMH B JKMBOH M HEKHBOU Ipupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, NOAIIMITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHUS U

4+ YBEJIMUCHUS TABIICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEeMIEPATypPhI
13 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUIKOCTIMU U
' razamu. 3akoH Ilackais. [THeBMaTHUYECKHE MAIITUHBI
3aBUCHUMOCTh  JABJICHUS JKUIAKOCTH OT TIyOWHBI
4.4 IMunpocratuueckuii napagokc. CooOmIarmuecs cocysl.
IMunpaBnrueckre MEXaHU3MBI
Atmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHsl
A5 CYIIECTBOBAHMS BO3AYIIHOH 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJl yDOBHEM MODSI
A6 N3mepenue armocdepHoro npaeneHus. [lpubopsr s
' M3MepeHust aTMOC(HEpPHOTo JaBICHUS
JlelicTBue KUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxuMmenoBa) CcHia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnnaBanue
49 [IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT




00béMa TOrpYKEHHOWM B OJKHAKOCTH YacTH Teja.
Omnpenenenne BBITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha
TEI0, MNOrpyxEéHHoe B XKuAKOcTh.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAOUIEN CHUJIbI, JEUCTBYIOLICH
Ha Teno B JKUIKOCTH, OT Macchl Tena. OIBITHL,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTH  BBITAJIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XUAKOCTHU, OT 00BEMA
MOTPYKEHHOM B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMerpa WU
KOHCTPYMpPOBAaHHE  JIOAKM W  ompeneineHue  eé

l"py30HO,Z[’[>éMHOCTI/I

4.10

®dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOTr0 IaBJICHUs Ha )KUBOW OPraHu3M, IIaBaHUE

pBIO

411

TexHuueckue ycTpOHCTBa: COOOLIAIONIUECS COCYIIBL,
YCTPOMCTBO BOJOINPOBOJA, THUIAPABINYECKUN IIpecc,
MaHOMeTp, 0apomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIHOCTb
53 IIpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHas
' TUIOCKOCTH. [IpaBmito paBHOBECHsI ppryara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
. [lonmHast mMexaHWuecKass SHeprus. 3aKOH H3MEHEHHs H
' COXPaHEHMsI MEXaHUYECKOM SHEprun
[IpakTrueckue pabOTHI:
5.9 Omnpenenenue pabOTHI CHIIBI TPEHUSI IPU PaBHOMEPHOM

JABMOKCHHUHN TEjla II0 I‘OpHSOHTﬂJ’IBHOﬁ IOBEPXHOCTH.




Uccnenosanue YCJIOBUM paBHOBECHS pbryara.
N3mepenne KIIJ[ HakioHHOM miockoctu. M3ydeHue

3aKOHa COXpaHCHUA MEXaHHYeCKOM SHEPIrun

dusndyeckue SABJICHUS B opupoac: pbHaru B TEIIC

5.10
YeIIoBeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOABUXKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HAaKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIIACC
Kona Kona
IIpoBepsiemMbIe 3JIeMeHTHI COIePKAHUS
pasnena 3JIeMeHTa
TEITJIOBBIE SAIBJIEHU S
OcCHOBHbBIE  TOJIOKEHHSI MOJIEKYIISIPHO-KUHETHUECKOM
6.1 TEOpUU CTPOCHHS BemlecTBa. Macca ©  pa3Mmepbl
' MoJiekynln.  OmNBITBI,  TOJATBEPXKIAIONINE  OCHOBHBIC
TMTOJIOKCHUS MOJICKYISIPHOKMHETUIECKON TEOPUH
Monenn  TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemiecTBa. Kpucramnnmueckue u amopdHbie
Tena
OObsicHeHHEe CBOWCTB ra3oB, KUJIKOCTEH W TBEPIBIX TN
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
6
TEOpUU
6.4 CMauynBaHUE W KaLISPHBIC SIBICHUS
6.5 TemtoBoe pacIipeHne U C)KATHE
6.6 Temmepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO
' TEIIJIOBOTO JIBMKCHUS YaCTHI]
6.7 Buytpennss sueprus. CriocoObl U3MEHEHUsI BHYTpEeHHEH
' SHEPTUU: TEeIUIoNepeaada U COBEPIIEHUE pabOThI
6.8 Buapl Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKITHS,
' U3ITy4yeHue
6.9 KomnuectBo  temnorel. YaenbHas — TEIUIOEMKOCTH




BCIICCTBA

TemsiooOMEH M TEIOBOE paBHOBECUE. Y paBHEHUE

6.10
TEIUIOBOTO OaaHca
6.11 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMUYECKUX BELIECTB.
. VY enpHas TeniaoTa niaBJICHUs
[TapooOpa3zoBanue u  koHaeHcauus. Vcmapenue.
6.10 Kunenne. VYnenpHas  Temiora mapooOpa3oBaHUS.
. 3aBUCHMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUSA
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHus
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIJIOBOro ABUraress. TemioBble ABUTaTeNId M 3aliuTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npolieccax
[IpakTudeckue pabOTHI:
OnbIThI no 00HapPYKEHUIO JIEHCTBUS cui
MOJICKYJISIPHOTO TIPUTSIKEHUS.
OneIThl 1O BBHIPALIMBAHUIO KPHUCTANIOB IOBAapPEHHOM
COJIU WJIU caxapa.
OnbITHI 110 HAOIIOIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEH U TBEPBIX TEIl.
Omnpenenenne naBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS

BO3/yXa OT €ro 00b&Ma U HarpeBaHus WIN OXJIAXKICHHS.
[IpoBepka ruUMOTE3Bl JIMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIEPATYPHI.

HaGmtoneHne M3MeHEHHUs] BHYTPEHHEH SHEPrHH Tela B
pe3ynbTaTe Terionepeaayu 1 paboThl BHEITHUX CHUII.
WccnenoBanue siBneHUs TEII000MEHA MPU CMEIIUBAHUU

XOJIOJTHOW U TOPSIYEN BOJBI.




6.18

OnpeneneHHe KOJIN4YCCTBa  TCIIJIOTHI, MOJIYYCHHOT'O
BOJIOM IpU TEINIOOOMEHE € HAarpeTbiM METAUINYECKHM
LMJIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENILHON BIaXXHOCTH BO3/yXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIIOTHI IIJIAaBJICHUS JIbJA.

dusnyeckue SBJICHUS B MPHPOJAE: TMOBEPXHOCTHOE
HATSDKCHHE W KAaMWULIPHBIC SBJICHHS B MPHPOJIE,
KpHCTAJUIBI B Tipupoje, uanydenue CoHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCra.

6.19

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

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

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

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

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

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia

- DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS

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




XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE

7.

CONIPOTUBJICHHUE BELIECTBA
7.10 3akon OMa it yyacTKa Lenu

[TocnenoBarenbHOE W MapajUieIbHOE  COCIUHEHHUE
7.11

MIPOBOIHUKOB

Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUIESCKOU
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

ITocTossuable MaruuThl. B3amMoaencTBHE ITOCTOSHHBIX
7.14

MarHuToB

MarautHoe T1ojie. MaruutHoe T1ojie 3eMIM U €ro
7.15

3HAUYCHHE JUIS JKU3HU Ha 3eMiie

6 OmneIT Opcrena. MaruutHoe nosie 31eKTPUYECKOro TOKa.

7.1

[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JlelicTBUE€ MarHUTHOIO TOJISI HAa MPOBOAHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCcIopTe

OIBITEI ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMN
7.18

naaykiuu. [Ipasuno Jlenna

DIEeKTPOTeHEPATOP. CriocoOmI TTOTyYEHUS
7.19 MEKTPUYECKOM  DHEPrMHU.  OJIEKTPOCTAaHLUM  Ha

BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIMU TENl HHIYKITUEH
7.20

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nACMUCTBHS SJIEKTPUYECKOrO OIS  Ha




NMPOBOAHUKH U NUBJICKTPUKH.

Cbopka u mnpoBepka pabOThl 3JIEKTPUUYECKON Ienu
MIOCTOSIHHOT'O TOKa.

W3mepenue u perysinpoBaHue CUIbl TOKA.

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

OHI)ITI)I, ACMOHCTPpHUPYIOIIUC 3aBUCHUMOCTbH
JIEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOr0 CeYEeHUs U MaTepuaia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCJIEI0BATEIBHOM ~ COCIMHEHUH JBYX PE3HCTOPOB.
IIpoBepka mpaBuiaa A CUJIBI TOKA MPH MapauleIbHOM
coeMHeHUU  pe3uctopoB.  Ompenenenue  pabOThI
UIEKTPUUECKOTO0 TOKA, UAYILEro 4epe3 Pe3UcTop.
OmnpeneneHue  MOUIHOCTH — JJIEKTPHUUYECKOrOo  TOKa,
BBIIEIIIEMON Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MIAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KII1JI narpeBarens. MccnenoBanue
MarasuTHOTI'O BSaHMOﬂeﬁCTBHH IIOCTOSAHHBIX MAarHuTOB.
W3y4eHre MarHuTHOTO IOJI IOCTOSIHHBIX MarHUTOB IIPU
uxX OoO0beAMHEHUM |  pasjencHuu. VccrnemoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  CHJIBI
BBaHMOJIefICTBHﬂ KaTymKyu ¢ TOKOM W MarouTa OT CHJIbI
TOKAa W HallpaBJIeHHd TOKAa B Karylke. l3yueHue

JIENCTBUS MarHMTHOTO IIOJIS Ha MMPOBOAHUK C TOKOM.

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

HUCCICOOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIUU:

HUCCICOOBAaHUC W3MCHEHHMI 3HAYeHHUS U HaIpaBJICHUA




HHAYKIIMOHHOI'O TOKa

7.21

7.22

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

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON 3HEpruw,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTEIHN, 3JIEKTPOMArHUT, D3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPATOpP NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe ABWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS

8.3 PaBHOMEpHOE NMPAMOTHHEHHOE IBHKCHHE
HepaBnomepHoe npsimonuHeliHoe ABWKeHHE. CpeaHsis

8.4 U MTHOBEHHas CKOpPOCTb Tejla NpU HEPABHOMEPHOM
JBIKCHUH

8
35 VYckopenue. PaBHOyCKOpEHHOE MIPSAMOJIMHENHOE
' JBUKEHUE

8.6 CBoboanoe nagenue. OneiTel ["anunes
PaBHOMepHOE nBUMKEHME MO OKpyKHOCTH. llepumox u

8.7 yacToTra oOparmieHus. JInHeiHas W yriioBas CKOpPOCTH.
[leHTpOCTpEMUTEIILHOE YCKOPEHHE

8.8 [TepBerit 3akoH HeroToHa

8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3akon HerotoHa

8.11 [IpuHIKIT CYTIEPIIO3UITUHN CHIT
8.12 Cuita ynpyroctu. 3akoH ['yka
813 Cuna TpeHMsl: cWJla TPEHUS CKOJIbXKEHMsI, CUJIa TPEHUS
' MIOKOS, IPYTHe BUABI TPCHHS
8.14 Cuna TsDKECTM ¥ 3aKOH BCEMHPHOTO TSATOTCHUS.
' YckopeHue cBOOOIHOTO NaIeHUs
815 Iwxkenne  tianer  Bokpyr  Comnma.  IlepBas
' KOCMMUECKasi CKOpocTb. HeBecoMOoCTh U neperpys3ku
PaBHOBecue marepuanbHOil TOUkH. AOCOIIOTHO TBEPAOE
8.16
TEJIO
8.17 PaBHoBecue TBEpPHOro Tena € 3aKPEIUIEHHOW OCBIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu
8.18 Nwmnynee Tena. M3menenue ummynbca. IMIynse cHtbl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE IBHKEHHIE
8.21 Mexanunyeckas paboTa U MOIIHOCTb
8.9 PabGora cun TskectH, ynpyroctd, TpeHus. CBs3b
. SHEpPruu 1 paboThbl
8.23 [lorennmaneHast 3Heprus Teia, TMOAHATOTO  Haj
. MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHumanpHas 3HEPTUs CKATON MPYKUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEepPrun
8.26 3aKOH COXpaHEHUST MEXaHUUECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHel CKOPOCTH CKOJIBXKEHHs Opycka
WIA JBIDKEHUS IIapuKa 1O HAKIOHHOW TUTOCKOCTH.
OmnpeneneHnue yCKOpeHUsl Teja MpH PaBHOYCKOPEHHOM
8.27 NBWKEHUHN 10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BpPEMEHHU IIpHU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka THUNOTE3Bl: €CIM IPU PaBHOYCKOPEHHOM

JIBUKEHUHM 0€3 HAavyaJbHOM CKOPOCTHU IMYTHU OTHOCSITCS




KaK pPsJ  HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIUE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKCHUS
OT CWUJBl HOpPMaJlbHOrO JAaBieHus. OrnpeneneHue
KodpuuueHTa TpeHus CcKosbxkeHud. OnpeznencHue
KECTKOCTH TpYXuHBL. OnpeneneHue padOTHI CHUIIBI
TPEHHs TpU PABHOMEPHOM [IBIDKEHUM Tejla 110
TOpU30HTANBHON TOBepXHOCTH. Ompenenenue padOTHI
CWJIBl  YOPYrOCTM  IpU  NOAbEME  Ipy3a C
UCIOJIb30BAHUEM  HEMOABM)KHOIO M IOJBHIKHOTO

OJIOKOB

8.28

dusznyeckue SIBICHUS B IIpupoAc: NPUIMBbI U OTJIUBLI,
JABMOKCHHUEC I1IJIAHET ConHeuHOI CUCTCMbI, PCAKTHBHOC

JABUKCHUC JKMBBIX OPI'aHU3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIINAOMCETP, JaTYUKH

IIOJIOYKEHUS], PACCTOSIHUSA U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMIUTUTY/a
9.9 Maremarnueckuit u NpYKWUHHBIN MasiTHUKHU.
' [IpeBparieHre sHEPrUx Npu KoJIeOaTeIbHOM JBHKEHUH
93 3aryxaromue KojebaHus. BbIHyXJeHHBIE KoJeOaHUS.
' Pe3onanc
Mexannyeckne BoJHbI. CBOMCTBa MEXAHUYECKHUX BOJIH.
94 [IpononpHble M momnepedHble BOJHBI. [[nMHA BOJIHBI U
' CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHU4YeCKUE BOJIHBI
B TBEP/IOM TeJIE, CECMUYECKUE BOJIHBI
9.5 3Byk. I'pomMKoCTb 1 BbICcOTa 3ByKa. OTpakeHUeE 3ByKa
9.6 WNudpas3Byk u yapTpa3zByk
[IpakTudeckue padbOTHI:
OmnpeneneHue 4acToTbl M Hepuoja  KoiebaHui
97 MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHue 4acToTbl M Hepuoja  KoiebaHui
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH —Ilepuoja  KoseOaHui




9.8

9.9

MOJBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoseOaHui
IPY)KMHHOTO MasTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBHUCUMOCTH nepuoaa Kosie0aHui rpys3a,
MOJIBEIIEHHOIO0 K HUTH, OT MAaccChl Ipy3a U KECTKOCTU
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs
®dusnyeckue SBICHUS B IPUPOJIE: BOCHPUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSCEHHUE, CEHCMUYECKHUE BOJIHBI,
LIYHAMH, X0

TexHuueckue yCTpoilcTBa: 3XOJOT, MCIOIb30BAHUE

yIbTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJNEeKTPOMarHUTHOE IoJie. DJIEKTPOMArHuTHbIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoaa cera. CKOpPOCTb CBeTa.
' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOICTB  JJIEKTPOMarHUTHBIX BOJH  C
MTOMOIIIbI0 MOOMIIBLHOTO TenedoHa
Ousnueckue SBIEHUS B TPHUPOJAE: OHOIOTHYECKOE
10.5 JeiicTBre BHUJUMOTO, yIABTPauOIETOBOTO "
PEHTI€HOBCKOI'O U3JIy4eHUI
106 Texauueckune YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBast monens cBeta. MIcTOUHHMKYM cBETa
11.2 [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Ortpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKeHUs
11 ' cBeTa
114 [Ipenomnenue cBera. 3aKOH TMPENOMJICHHUS CBETA.
' [lonmHOE BHYTpEHHEE OTpakEHUE CBETa
115 JInnza. Xop j1ydeil B IMH3E
11.6 Ontuyeckast cucrema Qoroarnmnapara, MHUKPOCKONA M




12

TCJICCKOIIa

I'maz kak onThdeckas CcHCTEMA. BJ'II/I30py1(OCTB n

11.7
JaTbHO30PKOCTh
118 Paznoxenne Genoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue cieKTpajbHBIX IIBETOB. Jlucnepcus ceta
[IpakTuueckue paboOTHI:
#HH##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaKeHUS CBETOBOTO JIy4a OT yIJia MaJeHHUs.
##H#Par###113yuenue  XapakTepUCTHUK  M300paykeHus
MpeaMeTa B IIIOCKOM 3epKalle.
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
MIPEIOMJICHUSI CBETOBOTO Jiydya OT yIyia MajJeHus Ha
119 TPaHUIIE «BO3IYX — CTEKIION.
' ###Par## lonyyenne u300pakeHUH C  MOMOUIBIO
coOMparoIIeH JIMH3HI.
###Par#H#Onpenenenue (HOKYCHOTO paccTOsSHUSA U
ONITUYECKOM CHIIBI COOMPAFOIIEH JTUH3BI.
#HHPar##H#OnbpITEl 110 pas3sioKeHUIo0 Oenoro ceera B
CTIEKTP.
#HHPar###OnbITEl 110 BOCIPHUATHIO I[BETa MPEAMETOB
P UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIBTPHI
dusnueckue sABICHUS B mpupoje: 3arMeHus CosHna u
11.10 JlyHbl, 1IBE€TA TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 Texuuueckue yCTpoicTBa: OYKH, TIEPUCKOTI,
' (dhoToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
191 Oneitel Pezepdopma u mmaHeTapHas MOJCNIb aToOMa.
' Mogens aroma bopa
12 Hcnyckanue M TOTJIOLIEHHE cBeTa aToMOM. KBaHTBHI.
' JIuHeityaTbie CIEKTPhI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHHs
124 Crpoenne aromHoro siapa. HykinoHHas — Mozens

aTOMHOTO siapa. M30Tonsl




PagnoaktuBubeie mpeBpamienus. [lepuon mosypacmnana

12.5
aTOMHBIX SI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsiiOBOrO U
' MacCOBOI0 YHCE
12.7 OHeprus cBA3M aTOMHBIX szep. CBsA3b MacChl U YHEPTUU
198 Peaxkuuu cunrtesa u nenenus saep. Mcrounuku snepruun
' CounHua u 3B€31
12.9 Snepnas osHepreruka. JleiicTBHE  paauMOaKTHBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3Mbl
[IpakTuueckue padOTHI:
HaGntoneHue CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB
1910 U3IIy4EHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHE SHEPIUU YacCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnyecKkue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
PaavoOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 pagMOaKTUBHOE M3JIY4YCHHE MPUPOAHBIX MHHEPAJIOB,
JEUCTBHE PATNOAKTHBHBIX MW3IIYy4YEHUHM HA OpraHu3M
4eJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaJIbHBIN JO3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHUPOBAHHOCTb 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapata ¥ CHMBOJHYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBICHHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Bianenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
coOIOIeHHsT TPaBMJI 0€301MacCHOTO TpyZAa: HaOMIoACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUI (PU3NYECKUX BETUYMH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh JKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUH,  MPEICTABIATH
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH MTOTPEIITHOCTH, JAETATh BEIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHAasi MOJEJIb aTOMHOTO si/ipa) U YMEHHE MPUMEHSTh UX IS

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (U3UUYECKUX

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

YMmenue pemaTth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCIONB3YS 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpaTKOE YCIOBUE 3aJlauH,
BBISIBIISATh HEJOCTAIOLINE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYYEHHOIO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpH pCICHUUN 3aJa4n

YMeHHe XapakTepu3OoBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTHU

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHUS B OKPYXKAWIIEH cpene; MOHMMaHUE
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMs U MNPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; yMEHHE OLIEHUBAThH JIOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BiageHue 0a30BBIMM  HABBIKAMH  IpeoOpa3oBaHUS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

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



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHUWYECKMUME ABJIEHUA
11 Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTEIBLHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE nBIKeHHE. CpenHssi ckopocTh. Dopmyna s
1.2 BBIYHCIICHHS CPEIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE JIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 (1) =x,+vt
I'padyiku 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUHU CKOPOCTH, TMPOCKIIHH
MEpEMEILCHUS, TYyTH, KOOPJAWHATHI MPHU PABHOMEPHOM MNPSMOJIUHEHHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
5
S =vg # i+ ay = ;
2
@opmylibl 111 TPOCKUHUHM TEPEMEIICHUS, MPOEKIUA CKOPOCTH W MNPOCKIUH
YCKOPEHHMS IIPU PAaBHOYCKOPEHHOM IPSMOJINHEWHOM JIBUKEHUM:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBHCHMOCTH OT BpEeMEHH i NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TPOEKIIMU MEPEMENIEHUS, KOOPJIWHATHI TPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBobomnoe manenune. DopMysIbl, OMUCHIBAIONINE CBOOOJHOE IMaJCHUE Teja 10
15 BEePTHKAIH (JIBW)KEHHE Tela BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmysia ISl BBIYKCICHUS CKOPOCTH YE€pe3 PaJAUyC OKPYKHOCTH M IEPUOJ

oOpareHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHbHOC YCKOpPECHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIILHOI'O

16 yckopeHus. @opMmyiia Uil BBIYACIECHUS YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmylia JiJisi BBIYUCICHUS TNIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne naepuuu. Ilepssiii 3akoH HeroTOHA
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue Mokost U TpeHHUe CKONbKEeHUs. POopMyIia I BEIYUCICHUS MOLYJIS CUJTIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

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

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs u neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKasi BeIMUHHa.
p=mb

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

1.16

1.17

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

Mexannueckas padota. @opmyra st BEIYUCICHHS paOOThI CUJIBI:

A=F5ooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 N
3aKOH COXpaHEHUsl MexaHn4ecKoil sHepruu. @opmyia Uit 3aKOHa COXPaHEHUs
MEXaHUYECKOH dHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «3070TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENIA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
_F
Pe3
191 JlaBnenue raza. ATMOcepHOe TaBICHHE.
['uapocTaTdeckoe 1aBieHUe BHYTPH KHIKOCTH.
®opmyrna 1751 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=Pgh+Dp,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYIO0B U BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

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

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUsS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
YCKOpEeHHs] Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
KOJIeOaHUI TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOTHI CHUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

WccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIIBI OT 00BEMa MOTPYKEHHOU
YacTH Tella U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIBLHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TPYKHHBL,
HCCIICTOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOAaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOW U HEKUBOU NMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,




PEaKTUBHOE IBHKEHUE JKUBBIX OPraHU3MOB, PbIUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

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

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

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

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU S
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, KUAKOTO M T'a3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JBwxkenue uvactur BemecTBa. CBs3b CKOPOCTHM JIBUKCHHUS YACTHI[ C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TernnoBoe pacupeHne u CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPCHHEH SHEPTUU

2.7 Bupl Terionepeaayn: TeIIONPOBOTHOCTh, KOHBEKITHS, U3TyYCHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccaXx. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 UCTapeHuss W KOHJACHcaluu. KureHue IKHIKOCTH. YJelbHas TeIuioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunnmns! padoTs! TeroBbix asuratencii. KI1/1 reruioBoro apurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
MJaBJIeHUs Jbpja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBUSAX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /Ba BUIa 31eKTpUUYECKUX 3apsa0B
B3aunmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nekTpudeckux 3apsiaoB. JleWCTBHE BIEKTPUYECKOrO TMOJs Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTostHHbIN 2nekTpuyeckuil ToK. JlecTBuUs 35ekTpuueckoro Toka. Cua Toka.




Hanpsixenue.

I=qg/t,U=A/

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYIECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= I° Rt
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOW MHIYKIIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TIPOBOJHHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOI0 CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKHE
PEIOXPAHUTEIN, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHue JMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ipaxmuuecxue pabomoi
H3mepeHne onTUYEeCcKOi CUJIbl coOWparoiiei JTUH3bI; (OKYCHOTO pPaCCTOSHHS
coOuparomieid JMH3BI (IO CBONCTBY paBEHCTBa pa3MepoB IpeaMera |
M300paxeHusi, KOrja MpeAMeT PacloiioKeH B JBOMHOM (oKyce), TmoKa3aTes
3.26 MPEIOMIIEHUS CTEKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paXKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomield JHMH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TMPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenusi 6 npupode: 3arMmeHus ComHna w JlyHbI, IBeTa TelI,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
398 Texnuyeckue ycmpoticmea: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lnanerapuas Moaennb atoma

4.3 CocraB aToMHOTO sifpa. M3oTombl

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO UHCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHIUBUIYaJIbHBIN JTO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHCPICTHUKA






