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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «Dusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMma mo ¢Qu3uke paszpaboTaHa C MENBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, actpoHOMUEeH © (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

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

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl MO (DU3WKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSCHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

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

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCCHOHATBHON IeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Henem0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJelO).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe 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 TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUH C MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
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 NPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBSI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cumita Kak XapakTEepUCTHKA B3auMOAEHCTBHS Ten. Cunna ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TshkecTy. CHila TsKeCTH Ha Apyrux miiaHerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHoxeWcTBytomas cuil. Cuila TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsl. TpeHue B MpUpOAe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
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. OmnpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua paBneHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000oukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM 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 onvimol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3znen 6. TerioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBiaenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JTaBJICHUSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOpPaHusl.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

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

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

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 AaBICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYeCcKOro Toka. 3akoH J[xoyns—JleHua.
DneKkTpudecKre Uenu U MOTPeOUTENN dIEKTPUUECKO s3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

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

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 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 MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO 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.

N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIICISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUs W HAIpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHOMEpHOE mpsiMONIMHENHOE ABHKEHUE. CpelHsas U MIHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHENWHOe JBkeHue. CBoOomHOE
najgenue. OnbiThl ["anumes.

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

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUSA. YCKOpPEHHE CBOOOIHOIO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMiIu. [loTeHIIManbHast SJHeprus CxKaTou npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

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

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCcKuX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MTPHU JABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU 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 TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koineOaHus.  BbeiHykneHHble — konebaHus.  Pe3zoHaHc.
Mexanudeckue BOJIHBI. (CBONCTBA MEXAaHMYECKMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHa. OTpaxenue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YeCKOTro
MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

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

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

7. W3mepeHue yckopeHus cBOOOIHOTO NMaJeHUS.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



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€E SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcmonb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Ontuueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. Croxxenue
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.

Xox ydei B coOuparorei JIMH3e.

XO0J 1y4yer B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHHi ¢ TOMOIIBIO COOMPAIOILIEH JIUMH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

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

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna v miuanerapHas Mozenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHME aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. HWszoromsl. PannoaxtuBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX S1€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. J[eWCTBHS paguOaKTHBHBIX HW3JIIYYEHHW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: pUPOJHBIX MUHEPAJIOB M IPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 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,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



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

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszera peaausyercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh HayUYHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SIBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

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

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

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

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



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

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

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

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e §8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
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 (POPMHUPOBAHNUU HOBBIX 3HAHUI, B TOM YUCIE€ (POPMYITHUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

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

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

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

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

METANPEAMETHBIE PE3YJIbTATDI

B pesympraTe OCBOEHUS TporpaMMbl MO0 (U3MKE Ha yPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUCOHBIC ICHCTBUA.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

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



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

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B paCCMaTPUBAEMBIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUS.

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

OLICHWBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAILHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

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

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEANOJIOKEHUS 00 X pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

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

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

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



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

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS! HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTHPOBATbCA B  PA3NMYHBIX [OAXOAAX MPUHATHS  PELICHUM
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSIM;

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



IHNPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 KJjiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSI YMEHUM:

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

paznuuath sBieHus (audysus, TENMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIJKCHUE, HEPaBHOMEPHOE  JIBMXKEHUE, HHEPIUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (DU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKHE SIBIICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
Npupojie, NCUCTBUE CWJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBIICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKass paboTa, MOIIHOCTh, TUIEUO CHIIHI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecUs pbyara (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 OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THblE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATTUCTUUHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3inyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

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

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

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 IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TENO0, YCIOBUHN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIT W TpaduKOB, JENaTh BBIBOJLI MO PE3yJIbTaTam
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B JKHJIKOCTh Teno, KOI()PHUIMEHT Mone3HOro AeucTBUsA
MPOCTBIX MEXaHWU3MOB), CIEAys TMPEIJI0KEHHONW WHCTPYKIUHU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MPHU PadoTe ¢ 1abOpPaTOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAHUA (B TOM YHUCIE:
MOJAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCTIOJIB3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TMTOBEJICHUS B OKPY’KaIOIIEH CpeIe;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAIUIO, KOTOpas SIBISCTCS TMPOTHBOPECYMBON WM MOXKET OBITh
HEIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM y4eOHBIX WCCIECNOBAHWN, MPU O3TOM TPAMOTHO HCIIOIL30BaTh



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsil, FICKTPUUYECKOE MOJI€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITWs, TUTaBJICHUE, KpHUCTa/UIM3alusa (OTBEpJeBaHHUE), KHUIIEHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYCHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJII Ha MPOBOJAHUK C TOKOM, 3JICKTPOMAarHUTHAs UHIYKIIHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKHE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoroCoB, pOJdb MAarHUTHOTO MOJSA JJIsS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHAS BJIAXXHOCTb BO3AYyXa, JJIEKTPUUECKHUI 3apsf,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCHOJIb3YeMbIX BEIUYUH, 0003HAUEHUS 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,
UCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKONM TEOpUHU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUI,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISIBIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHHME HCCIIECIOBAHMS, BbIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
¢buznyecKuX CBOWCTB Te (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYphbl KUIAKOCTH U
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJlM3allMsl MarHUTHBIX TNOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA Ha MNPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
poBepsieMbIe MPEANONI0KEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYUKOB (DU3HMUYECKHX BEJIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJN TOMEePEYHOro
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 W3MEPEHHUs], CIEAys NpPEIJOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILECTBAa, CONPOTUBICHUE MPOBOAHMKA, paboTa 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 JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATEIbHBIC 3IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPUTEIIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycIoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHUX IIETIeH;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOIIOACHMS
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOYKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBaHusi UHGOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, MPU 3TOM IPAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUUICHUE MTPE3ECHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHIX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMU 33Jja4aMHM, CJIECIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUIA U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K kxoHIy 00yueHus B 9 kJjiacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyras, maacThueckasi), TpeHUe, IEHTPOCTPEMHTEIbHOE YCKOpPEHHUeE,
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 W JAaJIbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBHIKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBHE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasiiodkeHHne Oesoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBJICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tel,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYCHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbusznueckue BENUYUHBI (CpEIHSS W MTHOBEHHAs CKOPOCTh Teja TpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPIHs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT U YacTOTa KoJIeOaHWM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIOMIICHHS CPEIbl), TP OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOIO U MACCOBOTO YHUCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHMBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (usmueckon
BEJIMYMHBI,

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

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIyUYECHMUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

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

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIDKEHUU 0€3 HayalbHON CKOPOCTH, Mepuona
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl 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 CBOOOIHOTO MaJieHUs, KECTKOCTh MPYKUHBI, KOIPPUIMECHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

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

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HM3YyUYEHHBIX NPHUOOPOB M
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  HeoOXoauMmble (U3UUECKUe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B TNIOCKOM 3€pKajie U COOMpAIOLEeH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

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



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

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPaMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

KoanuecTBo 4acoB

Bcero

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa

1.1 dusuka - HayKa 0 IIPUPOE 2 Bubmaorexa ITOK
' K pHpoa https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3HHCCKHE BEIINIHHI 2 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOT ITO3HAHUS 2 Bubmaorexa ITOK
' e A https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bubmmoreka [IOK
2.1 1
Crpoenne pemectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2. A 2
3 TPETHTILE COCTOMIIE Bemectna https://m.edso00.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6nuoreka [IOK
3.1 M 3
CXAHITHECKOC JIBIDKEHHE https://m.edsoo.ru/7f416194
3.2 WNueprus, macca, IIOTHOCTh 4 bubmmorexa HOK

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



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

bubnunoteka LIOK

33 Cuma. Bugst cut 14 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bubnuorexa [IOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
42 Jlarerite XKuAKoCTH > https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
43 ATMOChEPHOR HaBICHHC 6 https://m.eds00.ru/7f416194
JlelicTBue ®UJIKOCTH U Ta3a HA bubnuorexa [HOK
4.4 N 7
MOTpY>KEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoteka [IOK
1 P
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
52 Hpoctsie MexaHHsMEI > https://m.edso00.ru/7f416194
bu6mmoteka [IOK
>3 Mexanirieckas sHepris 4 https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

JuaekTpoHHbIe (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3gen 1. TensioBbIe IBJICHUS

1.1 CtpoeHue U CBOIMCTBA BElECTBA 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TenoBsie mpoLeCcCh 21 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
3 .3
2.1 JICKTPHHACCKIC 3ap>im,1 APDRCHIBIC 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
TeJa U X B3aUMOJICHCTBUE
2.2 [TocTOSIHHBIN 1EKTPUYECKUI TOK 20 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBICHUS 6 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHAsE MHIYKIIHS bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuaekTpoHHbIe (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3zgen 1. Mexann4deckue siBJICHUSA

Mexanndeckoe JABUXKCHUC U CII0COOBI

1.1 10 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
€ro OIHMCaHUs
1.2 B3aumoeiicTBre Tei 20 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpPaHEHUS 10 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJHBI
2.1 MexaHn4eckre KoaeOaHus bu6mmoteka IIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckne BOJIHBL. 3ByK bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 3. DinekTpoMarHuTHoOe 1oJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
3
3.1 TICKTPOMATHHITHOE HOTE 1 6 Bu6miorexa [{OK https://m.edsoo.ru/7f41ada6
AJIEKTPOMArHUTHBIE BOJTHEI
Wroro no pazneny 6
Pa3pnen 4. CBeroBble SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA bub6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15

Pa3gen 5. KBaHTOBBIE IBJICHUSA



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

I/ICHyCKaHI/Ie 1 1OorjIomecHUE CBECTa

5.1 4 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrpoeHue aTOMHOTO sizipa bubmuoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe 1bHO-00001IAK0 NI MOAYJIb
I1 000
6.1 OBTOPCHHE 1 ODODIIEHHE CONCPAAHIA 9 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
Kypca ¢u3uku 3a 7-9 xnacc
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

®du3uka — Hayka o npupozne. AsneHus

1 npupoibl. PuznyecKue sIBICHUS 1
5 MexaHnuueckue, TEeIUIOBbIE, 3JIEKTPUUECKHUE, 1
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE SIBJICHUS
3 ®uznyeckue BEJIMYUHBI U UX U3MEPEHHE 1
Vpok-uccnenosanue "M3mepenue
4 TEMIIEpaTyphl IIPHU IIOMOIIH KUJIKOCTHOTO 1
TEPMOMETPA U AaTYMKaA TeMrepaTypsl”
Kak (u3uka u npyrue ecrecTBEHHbIE HAyKH
5 U3y4aroT pupoxay. EcrecTBeHHOHAaY4YHbIN 1 bubmuoreka [JOK
MmeToA no3Hanus. Onucanue GU3NIECKUx https://m.edsoo.ru/ff09f72a
SIBJICHUM C IIOMOLIBIO MOJEIIEH
Ypok-uccnenosanue "[IpoBepka runoTessr:
5 JAJIBHOCTB MOJIETA NIapuKa, TYILEHHOTO 1
TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OoJIbIIe
BbICOTA ITycKa"
Crpoenue Bemectsa. ONbITHI,
7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 bubnmorexa LHOK
https://m.edsoo.ru/ff09fe0a
BELIECTBA
8 JIBMIKEeHHE YacTHIl BEIISCTBA 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0a013e
9 ArperaTHble COCTOSIHUS BELIECTBA
10 B3aumMocBs3b MeXy CBOMCTBAMU BELIECTB bubnmoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

B Pa3HBIX arp€raTHbIX COCTOAHUAX U UX
ATOMHOMOJICKYJIAPHBIM CTPOCHUEM.

OcobeHHOCTH arperaTHbIX COCTOSTHUM BOJBI

https://m.edsoo.ru/ff0a0378

Mexanunyeckoe nBuxeHue. PaBHoMepHoe 1

bu6nmoreka [IOK

11 HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bu6nmoreka [IOK
12 Cropocts. Eaunuub! cropocTH https://m.edsoo.ru/ff0a079c
13 Pacuer myTu 1 BpeMeHU IBHKEHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Hueprus. 3akoH HHEPITUH.
14 B3a§MoneﬁCTBHe TerKaK MpUYMHA bubnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBHYKEHUS TEIl
15 [ImoTHOCTH BemecTBa. PacyeT macchl u bubmorexa [JOK
0o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
16 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
Ypoxk-uccnenoanue «OTMbITHI 110
17 HaOJIFOJICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oBy»
Pemrenne 3aga4 mo reme "IIIOTHOCTE bu6nuoreka [IOK
18 " _
BEIlleCTBA https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtophnast pabora «3yueHue
20 3aBUCUMOCTH pacTsDKeHHs (edopmariym)
MPYKUHBI OT TIPHIIOKEHHOW CHITBI»
21 SBnenune Tarorenus. Cuma TSHKECTH
22 CBs13b MEXly CUJION TSKECTH U Macco bubmmoteka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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tena. Bec Tena. Pemenue 3amad mo teme
"Cunna tsoxectu"”

https://m.edsoo.ru/ff0al778

93 Cuiia TsKeCTH Ha APYTUX IJIaHeTax. bubnnoreka HOK
®Pu3nyecKue XapakKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bu6nmoreka [IOK

24 Hsmepeitite ciu. JlutamomeTp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CroxeHue AByX CHJI, HalPaBJIEHHBIX 110 bubnmnoreka HOK
OJIHOM ITpsIMOM. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70

97 Pemenue 3amay nmo Teme
"PaBHonelicTByromas cui'"

28 TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnmnorexka HOK
Tpenue B Ipupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue

29 3aBUCHUMOCTH CHUJIBI TPEHHS CKOJTBKESHHS OT bubnmnoreka [JOK
CHWJIBI JaBJICHUS U XapaKkTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenue 3anau Ha onpenenenne
PaBHOJEHCTBYIOLIEH CUIIBI
Pemrenue 3a1a4 no remam: «Bec Tenay,

31 «['padmueckoe n3obpaxxeHue cui, bubnmorexa LHOK

. https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOAEHCTBYIOLIAS CUI»
KonTponbhas pabota no Temam:
39 «MexaHunueckoe JBIKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduieckoe
n300paxenue cuimy, «CHITbD)
33 Hasnenune. CriocoObl yMEHBIIICHUS U but6mmoreka [IOK



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
https://m.edsoo.ru/ff0a1de0

YBCIMUYCHUA NABJICHUA

https://m.edsoo.ru/ff0a20a6

JlaBiaeHwue raza. 3aBHCUMOCTbD JIaBJICHUS T'a3a bubmuorexa [JOK
34 N
0T 00bEMa, TeMIIEpaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPIBIMU TEJIAMH, bu6nuoreka [IOK
JKUJKOCTAMHU U razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UIKOCTH U T'a3e, BRI3BAHHOE bubnmoreka [JOK
JIEUCTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarompecs cocykt https://m.edsoo.ru/ff0a2970
39 IMuppaBiawaeckumii mpece bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1opiIHEBON KUIKOCTHBII
Hacoc
Atmocdepa 3emnu. [puunnel
41 CYIIIECTBOBAHHS BO3AYIIHON 00OIOUKH bubmuorexa [JOK
3emiH. 3aBUCUMOCTh aTMOC(hepHOro https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HaJl YPOBHEM MOps
but6mmoreka [IOK
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHue https://m.edsoo.ru/ff0a2bsa
43 N3mepenue armocdeproro gaBieHus. OnbIT bubnuotexa [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnmoreka [JOK
BBICOTBI HaJ| YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouns. AtmochepHoe bubmmoteka [JOK
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme "AtmocdepHoe



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a2da8
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nasienue"

JleficTBue KUAKOCTH U ra3a Ha

bu6nmoreka [IOK

47 IIOTPY)KEHHOE B HUX TEJI0. ApXUMEI0BA
Py p A https://m.edsoo.ru/ff0a3276
cuia
JlabopaTtopHas padora «Ornpeneneaue
48 BLITaJ]';I)KI/IBEIOHlepﬁ CUJIBI z[eé)CTB FOLIIEHA Ha Bubmaorexa ITOK
’ y https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B JKUJKOCTH)
JlaGopaTopHas pabora 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Tejla B bubnnoreka IIOK
BOJI€ OT 00bEMa MOTPYKEHHOU B KUAKOCTD https://m.edsoo.ru/ff0a3514
YaCTH TEJIa»
bubnnoreka IIOK
50 [1naBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
onpeeneHue e€ rpy3ono bEMHOCTH"
Pemenne 3amau mo remaMm: «IIlmaBanme
52 cynoB. BozayxomnaBanue», «JlapineHue bubmorexa HOK
YAOB. X L https://m.edso0.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
but6mmoreka [IOK
53 Mexanndeckas padbora
p https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
54 Mounocts. EAUHUIIBEI MOIHOCTH
m a Tt _ https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JiecTHHULIE"
56 IIpocTeie Mmexanu3Mbl. Peryar. PaBHOBecue
CHJI Ha pblUare
S7 KonTtponsHast padora no Teme «J/laBienue



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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TBEPABIX TN, KUAKOCTEH U Ta30By /
Bcepoccuiickas mpoBepouHas pabota

PesepBHsIit ypok. Pabora ¢ TekcTamu 1mo
TeMe «/laBieHue TBEPIABIX Tell, )KUAKOCTEU

bu6nmoreka [IOK

>8 U ra3oB» / Bcepoccuiickasi mpoBepovHast https://m.edsoo.ru/ffOa4ffe
pabora
Poruaru B TexHuke, ObITY U IPUPO/IE.
59 JlabopaTtophas pabora «HMccnenoBanue bubmmorexa [TOK
N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
60 Pemenue 3a1a4 1o teme «Y clIoOBUA bu6mmoreka [IOK
pPaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus
61 Mexanuzma. Jlaboparopnas pabota
«M3mepenne KII/[ HaKI0HHOM MIIOCKOCTH»
62 Pemenne 3amau nmo teme "Pabora, bu6nuoreka [IOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprusi. Kunernueckas u bubnmnoreka [JOK
MOTEHLUAIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTUn Bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"JKCEpUMEHTAILHOE OIPENEICHHE
65 M3MEHEHUSI KHHETHYECKOU U
MOTEHIIUATHHON YHEPTHH MPU CKATHIBAHUN
TeJa M0 HAKJIOHHOM IJIIOCKOCTH"
66 KonTtponsHas padora no teme «Pabora u
MOILHOCTb. DHEPTUSD)
67 PesepHbIii ypok. PaboTa ¢ Tekctamu mo bubnuotexa [JOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Teme "MexaHnyecKkoe IBUKeHue"

https://m.edsoo.ru/ff0a4ee6

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
teme "Pabora. MomHuocts. DHeprus"

68



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejbHbIe pecypchl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHBIC 1 bubamorexa LHOK
https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEpAOTO, JKUIKOTO U 1 bubnnorexka HOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BellecTBa Ha 1
OCHOBE TI0JIO’KEHUH MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
bu6nuoreka [IOK
5 Kpucrannuyeckue u amop@Hsie Tena 1 https://m.edsoo.ru/f0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIiupeHHe U CkaTue 1 bubmmorera LOK
https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEMIIEPATYpPHI CO 1
CKOPOCTBIO TEIIOBOT'O IBUYKEHUS YaCTHUL]
9 Buyrpennss sueprusi. CnocoObl H3MeHEHUs 1 bu6mmoreka [JOK
BHYTPEHHEN DHEPIUu https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Brytet Terutonepe iay 1 https://m.edsoo.ru/ff0a6412
1 VYpoxk-koupepennus "[IpakTuueckoe 1 bu6muoreka [JOK

HCITOJIF30BaHNE TEIUIOBEIX CBOMCTB BEIICCTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
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U MaTepUalioB B LEJSX dHEprocoepexenus"”

12 KonunuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIIOBOTO OanaHca. bubnmoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "Hccienoanue
14 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBAaHUU bubmorexa HOK
. . " https.//m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOAbI
Pacuer xonngecTBa TEIIOTHI,
15 HE00XO0UMOT0 ISl HArpeBaHUs TeNa U
BBIJIETISIEMOTO UM IIPU OXJIAXKIEHUU
16 JlaboparopHnas pabota "Onpenenenue bubnmnoreka HOK
yEJIbHON TEMJI0EMKOCTH BemiecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMBa. Y IeJbHas TerIoTa bubmuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE
18 KPHUCTAJUIMYECKUX TEJl. Y JebHas TeIoTa bubmmorexa [JOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [JOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIUS. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bu6mmoreka [JOK
3aBHUCUMOCTb TEMIEPATypPbl KUTIEHHUS OT https://m.edsoo.ru/ff0a786c¢
aTMoc(hepHOTro TaBICHHUS
99 BnaxnocTs Bo3ayxa. Jlaboparopnas pabota bubnmoreka [JOK

"OnpeneneHne OTHOCUTEILHON BIAKHOCTH

https://m.edsoo.ru/ff0a7628
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BO3/IyXa"

Pemrenne 3a1a4 Ha onpeacICHUE BIa)KHOCTHU

23
BO3/yXa
[TpunHuMIIBI paOOTHI TEIJIOBBIX JIBUTATENICIH.

24 [TapoBas TypOuHa. J/[BUTaTeb BHYTPEHHETO
CropaHus

o5 KII/I TerutoBoro nBurarens. TermoBbie bubnuorexa [HOK
JIBUTaTEJIN U 3alllUTa OKPYKaIOIIEeH cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHCHHSI U TIPEBPAIICHHS SHEPTUU
B TEIUIOBBIX IIPOIEccax
[TonroroBka Kk KOHTPOJIBHOU paboOTeE MO TeMe

27 "TernioBbie sBICHHS. VI3MeHEeHHE bubmorexa LHOK

s | https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSTHUI BeIllecTBa
KonTponbHas pabora o teme "TemioBsie
28 ABJIeHMs. MI3MeHeHHe arperaTHbix brbmmorexa LTOK
N | P https://m.edsoo.ru/ff0a86ae
COCTOSTHUH BeIecTBa

29 Dnektpuzanus Ten. [[Ba pona
IEKTPUICCKUX 3aPSIOB

30 VYpok-uccrnenoBanue "IneKTpusaius Teml
WHIYKIWEN U IPU CONTPUKOCHOBEHUN"

31 B3aumoneiicTBue 3apsKeHHBIX TeNl. 3aKOH bubnuotexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe moje. HampsskeHHOCTh

32 SIIEKTPUIECKOTO O, [IpuHIuIT bubmmorexa TIOK

p P . https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UITNH YJICKTPHUSCKUX ITOJICH
33 Hocurenu smekTpudeckux 3apsaoB.
DnemeHTapHbIi 3apsa. CTpoeHne atoMa
34 [IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH bubnmoreka [JOK



https://m.edsoo.ru/ff0a7c7c
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COXPAaHCHUA SJICKTPUUCCKOT'O 3apaja

https://m.edsoo.ru/ff0a8ef6

Penienue 3a1a4 Ha NpUMEHEHUE CBOMCTB

bu6nmoreka [IOK

35
AIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUH TOK, YCIOBHUS €TO
36 cymecTBoBaHus. MicTouHukm bubmmorexa [JOK
i ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlelicTBUS 2IIEKTPUICCKOrO TOKA bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlenictBue
38 AIEKTPUYECKOTO OISl HA TPOBOAHUKH U
JIADTIEKTPUKH"
39 DIIEKTPUYECKHUI TOK B METAJLIaX, bubnuotexa [HOK
JKHIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas LeMb U €€ COCTaBHbIE YaCcTH
41 Cuna toka. JlabopatopHas pabota bubmuoteka [JOK
"M3MepeHue U peryInpoBaHue CUIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HarnpshkeHue. BonbTmeTp.
42 JlabopatopHas pabota "M3mepenue u brbmmorexa [JOK
PaTopHazi p P https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HaAPsHKCHUS
43 CornpoTuBieHNE NPOBOAHUKA. Y ACIBHOE bubnmoreka [JOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 AIEKTPUYECKOTO COITPOTUBIICHUS bubnuotexa [JOK
NPOBOJHUKA OT €ro JJIMHBI, IUIOLIAINA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuaa”
45 3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHHUS. bubnuotexa [JOK
3akoH OMa aJ1s yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
46 JlaGopaTtopHast padota "HcciaenoBanue bubnuotexa [JOK



https://m.edsoo.ru/ff0a8ef6
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3aBUCUMOCTH CHJIbI TOKA, UAYILETO YEPE3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPa U
HanpspKeHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e

IlocnenoBarenbHOE U nmapaljICJIbHOC

4 COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas pabota "IIpoBepka npaBuia
48 CJIOKEHHUSI HANIPSHKEHUN TTPH bubnmnoreka [HOK
IIOCJIEIOBATEIIbHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlaboparopHnas pabota "IIpoBepka npaBuina
49 JUTS CIIjIJ'IBI l”jl“OKa ipn napanienLiOM ’ bubmorexa LHOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemienue 3a1au Ha npumeHeHue 3akoHa Oma bubmuotexa [JOK
JUISL PA3JIMYHOTO COEIMHEHHUSI IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH AJEKTPUUECKOTO TOKA. bubnmnoreka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [JOK
paboThI U MOLTHOCTH JIEKTPUUYECKOr0 TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUUecKHe ey 1 MoTpeouTenn
53 3IIEKTpUUYECKON 3Hepruu B ObITy. KopoTkoe bubnrorexa LOK
https://m.edso0.ru/ff0ab660
3aMbIKaHUE
54 ITocTossHHBIC MarHUTHI, NX B3aNMO/ICHCTBHE
55 VYpok-uccnenosanue "M3ydenue nonaeun bubnmoreka [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarunuTtHoe 1noje. MarautHoe mojie 3eMIm but6mmoreka [IOK
U €ro 3HaueHue I KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
57 [TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe bubnmoreka [JOK

"DnexkTpruuecKue 3apsabl. 3apsSKEHHbIC Tela

https://m.edsoo.ru/ff0abd2c
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U UX B3aumojacucTBus. I1ocTOSHHBIN
AIEKTPUYECKUM TOK"

58

KonTtponsHast pabora o Teme
"DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tela
U UX B3aumojacucTBus. I1ocTOSHHBIN
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoyHas pabora

bu6nuoreka [IOK
https://m.edsoo.ru/ff0abea8

59

60

61

PesepBHblit ypok. Pabora ¢ Tekctamu 1mo
teme "I1oCTOSHHBIN dNeKTpUYecKuii TOK" /
Bcepoccuiickas mpoBepouHas pabota

OnbIT OpcTeaa. MarauTHoe mose
3JIEKTPUYECKOT0 ToOKa MaruuTHoe rnose
KaTYIIKA C TOKOM

[IpuMeHeHre 31eKTPOMarHuTOB B TEXHUKE.
JlaboparopHas pabota "M3ydeHue aeiicTBUs
MarHuTHOTO TOJIs1 Ha MTPOBOJIHUK C TOKOM"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

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

62

63

ONeKTpOABUTaTENb OCTOSIHHOIO TOKA
Hcnonb30BaHue anekTpoaBUrareneil B
TEXHUYECKUX YCTPOUCTBAX U Ha
Tpancnopre. JlaboparopHas pabora
"KoHcTpyHnpoBaHue 1 U3ydeHue paboTsl
3NeKTpoABUTaTENS "

OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu. [Ipasuio Jlenna

bubmmoteka [IOK
https://m.edsoo.ru/ff0ac86¢c

64

OnektporeHeparop. CrocoOs! MOTydeHHs
3IEKTPUYECKON SHEPTUH. DJIEKTPOCTAHIUN
Ha BO300HOBJISIEMBIX HCTOUHUKAX SHEPTHU

65

[ToaroroBka Kk KOHTPOJILHOU pabOTE MO TeMe
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"DneKTpuuecKue U MarHuTHBIE sABJIeHUS"
66 KoHnTpoinbHas pabota 1mo Teme 1 bubnnoreka HOK
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaboTa ¢ Tekctamu o 1 bubnmoreka [JOK
teMe ""TeruoBble siBIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teMe "MarauTHbIC SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl
1 Mexanunueckoe aBrkeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEHOE JBHYKEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE
4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTb
5 [IpsiMonmHeHOE paBHOYCKOPEHHOE 1 bubnmnoreka [JOK
JIBUKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOPOCTH
JlaGopaTtopHas padora "OnpezaeeHue
7 yCKOIfeHI/IsII3 TCJI;.) npu paBHOI})/CKOpeHHOM 1 bubmorexa [TOK
. " https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIOHHOM IIOCKOCTH
8 Co0OoxHoe maaenue ten. Onertel [anunes 1
PaBHOMEpHOE BMKEHHE 110 OKPYKHOCTH.
9 [Tepwon E 4acToTa 06paIHCHI/I$I.p J};);I(HeﬁHaﬂ " 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHUE 1
11 IIepsbiit 3axk0H HbroTona. Bektop cuisl 1 bubnmorexa LOK

https://m.edsoo.ru/ff0ae612
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12 Bropoii 3akon HeroTona. bubmmoreka [IOK
PaBHopelicTByIOIIAs cHJla https://m.edsoo.ru/ff0ae72a
13 Tpertuit 3akon Hetotona. Cynepno3unus bubnnoreka HOK
CUll https://m.edsoo.ru/ff0ae982
14 Pemenune 3a1ay Ha IpUMEHEHUE 3aKOHOB bubnmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cwmympyrocr. Saxon Iysa pmetsoosufiossca
16 Pemenue 3amau no teme «Cumna yrnpyroctu»
17 JlabGopaTtopHas pabora «OnpeneneHue bubnnoreka [HOK
JKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka HOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnmnoreka [JOK
19 Pemenue 3amau mo reme «Cuiia TpeHUsD https://m.e dsogru /F0afa26
20 JlaGopaTtopHast pabota "Onpenenenue bubnmnoreka [JOK
KO3 uILIMeHTa TPEHUS CKOJIbKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3anau no teme "3akonbsl HeloTOHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna Tpenust"” https://m.edsoo.ru/ffOafb8e
Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO
22 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO Bubmmorexa [IOK
https://m.edsoo.ru/ff0af044
naJCHUS
VYpok-koHpepenius "JIBuxeHne Tea BOKpyr
23 rpaBUTalOHHOrO HeHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3agau mo teme "Cuina TSHKECTH U bubmuorexa [{OK
3aKOH BCEMUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHuueckasi CKOPOCTb. bubnmoreka [JOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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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
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepraaIbHOW TOUKHU.
AbGcomoTHO TBEpAOE Teno. PaBHoBecue

bu6nmoreka [IOK

26
TBEPJOIO TeJIa € 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpauieHus. MomeHT cuiibl. LleHTp Tskectu
PaBHOBecue marepuaabHON TOUKH.
97 AbGcomoTHo TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEILNIEHHON OCBIO
BpauieHusi. MomeHT cuiibl. LleHTp TskecTn
28 Pemenue 3aga4 mo reme "MOMEHT CHUJIBI. bu6mmoreka [IOK
Lentp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MexaHNYeCcKOe IBIKEHUE bubnmorexa [IOK
. .\ ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTposnbnas padbora no teme
30 "MexaHn4eCKOe ABIKEHIE bubmorexa HOK
N | ’ https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHUs UMITYyJIbca. YTIPYroe u bubmmorexa [TOK
P Y o pyr https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMoJIeiiCTBUE
39 Pemienue 3anau no teme "3akoH coOXpaHEHUS bubnuotexa [JOK
umnyisca' https://m.edsoo.ru/ffOb096¢c
33 Ypok-koHpepennus "PeakTuBHOE
JBUKEHUE B IPUPOJE U TEXHUKE"
but6mmoreka [IOK
34 Mexannyeckasi paboTa U MOLTHOCTh
P - https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSXKECTH, CUJIbI YIIPYTOCTH U bubnmoreka [JOK

CHUJIBI TPECHUA

https://m.edsoo.ru/ff0b0db8
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JlaboparopHas pabota «Onpenenenue
pabOThI CUJIBI TPEHUSI ITPU PABHOMEPHOM

36
JBIDKCHHUH TeJIa TI0 TOPU30HTAILHON
MTOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas
DHEPrus
Kunernueckas sneprus. Teopema o bubmuorexa [JOK
38 .
KMHETUYECKOU SHEPruu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
40 JlaGopaTtopHas pabota «3ydeHue 3akoHa bubnmnoreka [HOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoE IBUKEHHUE H €TO bubmuorexa [JOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatoiue KojaebaHusi. BeiHyK1eHHbIE bubmuotexa [JOK
kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTHuecKkuil ¥ NPy KUHHBIM MasITHUKH
VYpok-uccnenopanue «3aBUCUMOCTb
44 nepuo/ia KojeOaHui OT KECTKOCTH bubmorexa HOK
pHOA https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl Tpy3a»
45 [TpeBpareHre SHEPTUU TIPU MEXAHUIECKUX
KOJICOaHMIX
JIaGopartopnas padora «Onpenenenne
46 qaCTopTLI Hpne Ifo a Kone6a1:mﬁ bubmorexa HOK
pHOA https://m.edsoo.ru/ffOblaec
MPYXKHHHOTO MasTHUKA»
JlaGopaTtopHnas padora «IIpoBepka
47 HGSaBI:/ICHhIZOCTHpHe nojia IFOJIeé)aHI/Iﬁ rpy3a bubmorexa HOK
pHoa Py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanuyeckue BoiaHbI. CBOMCTBA bubmuorexa [{OK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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MCXaHHUYCCKHUX BOJIH. HponoanHe u
IOIIEPCUYHBIC BOJIHEBI

https://m.edsoo.ru/ffOb21fe

Ypok-koHpepenmus "MexaHn4ecKrue BOTHBI

49 "
B TBEpIOM Tene. CelicMuuecKre BOJIHbI"
50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "Hadmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YiabTpazByk u bubnuorexa [HOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
" bu6mmoreka [IOK
54 3aKOHBI COXpaHeHusl. MexaHn4ecKue
" https://m.edsoo.ru/ff0b25f0
KOJIeOaHMs U BOJIHBI
KontponbHas padoTa o Teme "3akoHbI
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
56 DIIEKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-kondepentus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnonbs3oBanue bubmuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBa3u"
Ypok-uccnenosanue "M3yueHnue cBONCTB
Bbubnuotexa LIOK
59 AIIEKTPOMArHUTHBIX BOJIH C TOMOILBIO
" https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedoHa
60 Pemenue 3a1a4 Ha onpeaesieHNe YacTOThI U



https://m.edsoo.ru/ff0b21fe
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JJINHBI BHeKTpOMaFHHTHOﬁ BOJIHBI

DNeKTpOMarHuTHas IPUPO/Ia CBETA.

bu6nmoreka [IOK

61
CxopocTtb cBeTa. BonHoBbIe cBOMCTBA cBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku ceeta. [IpsMmonuneiitnoe
62 acrpocrpanenue csera. 3arMenus CoJHIa buGnnorexa LHOK
pactpoctp ' https://m.edsoo.ru/ffOb3658
u JlyHsl
3aKkoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPaKECHUS bubmmorexa [IOK
P p https://m.edsoo.ru/ff0b38c4
cBera
[Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubnuoreka [JOK
64
cBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcmonp30BaHue MOJIHOTO BHYTPEHHETO bubnnorexa LIOK
yp https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONTHYCCKHUX CBETOBOIAX
JlaboparopHnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJIa IPETOMIICHHUSI CBETOBOTO
Jy4a OT yIJia aJieHus Ha TpaHuIle "BO3ayX-
crekio""
VYpoxk-koupepennus "Mcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHSI:
CBETOBOIBI, OIITUKOBOJIOKOHHAS CBA3L"
but6mmoreka [IOK
68 JIna3el. OnTudeckas cuiia TUH3EL
https://m.edsoo.ru/ffOb3f2c
but6mmoreka [IOK
69 TTocTpoenne n300paxkeHUH B IMH3AX
p p https://m.edsoo.ru/ffOb444a
JlaGoparopHas padora "Onpenenenue
paTopHat b P . but6mmoreka [IOK
70 (OKYCHOTO paCCTOSIHHSI U ONTHYECKOM CHITBI

coOuparorie THH3bI"

https://m.edsoo.ru/ff0b4206
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7 Ypok-koH(pepenmus "OnTudeckue bubnmoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onrtuyeckas cucreMa. 3peHue bubmmorera LIOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "edexrs 3penus. Kak
COXpaHUTb 3peHue"
Paznoxxenue 6enoro ceera B crieKTp. ONbITHI
74 Hbrorona. CnoxeHune CreKTpaibHbIX bubmmorexa [TOK
https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucnepecus cera
JlaboparopHas pabota "OnbITHI 110
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUSTHIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE QUILTPHI"
VYpoxk-npaktukyM "BoiaHOBBIE CBOMCTBA
76 CBeTa: AucIepcus, MHTeppepeHuns u
mudpaxus"
77 OmnbiTel Pesepdopia v rmianeTapHasi MOJIEb bubmuoteka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Hcenyckanue v norioneHue cBeTa arTOMOM. bu6muoreka [JOK
KsanTsl. JInHelyaTbie cIeKTpEI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnmoreka [JOK
VCITYCKaHHS" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTH 1 €€ BHUIBI bubmmorexa [TOK
https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
82
MOJENIb https://m.edsoo.ru/ff0c18ac
83 PanunoaktuBHbie npeBparenus. M3otomnst bubnmoreka [JOK
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Pemenne 3agau mo reme: "PagmnoakTuBHBIE

https://m.edsoo.ru/ff0clal4
bu6nuoreka [IOK

84 npeBpaieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmana

86 VYpok-koHpepeHuus "PaaroakTuBHbIE bubnmoreka [JOK
W3JIy4EHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 Snepuble peakuuu. 3aKOHBI COXPAHCHHS bubnuotexa [HOK
3apsI0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBs3U aTOMHBIX siep. CBs3b bubnnoreka HOK
MaccChbl U SJHEPrUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakuuu cunTte3a u nenenus saep. bubmuotexa [JOK
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koHpepeHuus "SAnepHas sHepreTUkKa.

91 JleficTBHS paOAKTUBHBIX U3Iy4YE€HUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe

92 "DNeKTpOMarHuTHOE MOJIE. bubmuoreka [JOK
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABIEHUS"

KonTpomnpHas pabota mo Teme

03 "DneKTpOMarHuTHOE MOJIE.
DJeKTpOoMarHuTHbIe BoJHbI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe bubnuotexa [JOK
paboTsl 1o Kypcy "B3aumopeiictsue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 0600mIeHNE. Permenune but6mmoreka [IOK
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pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
"TerutoBble npouecch”

https://m.edsoo.ru/ff0c2572

[ToBTropenue, 0600menue. Permenne

bu6nmoreka [IOK
96 pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME 1
N https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei"”
IToBTOpenue, 0600IeHNE. Permenue
97 ACYCTHBIX M KaUYECTBEHHBIX 3a7a4 110 TEME 1 bubmorexa LHOK
P A https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTtaHoBOK"
[ToBTOpenue, 06o6meHue. Jlaboparopusie bubnuotexa [HOK
98 1
paboTsl 110 Kypcy "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 06o0menune. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHCHUS B 1 bubmorexa [JOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTOpenue, 06061menue. Padota ¢ 1 bubmuoreka [JOK
TekcTamu 1o Teme "Kosebanust u BoJHbBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOopenue, o6o0mmenue. Padora ¢ 1 bu6mmoreka [JOK
TekcTamu 1o TeMe "CBeTOBbIE sIBJICHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menue. Padora ¢
102 TekcTamu 1o TeMe "KBaHTOBas u sijepHas 1
¢uzuka"
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
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€ SAIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) (PU3UUECKUX SIBICHUN

14

ONHUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBSI3bIBAIOIIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H  3alHCHhIBAaTh €r0  MaTeMaTH4ecKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICJCTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKWX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7a4ud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCIOBHE, MOACTAaBIAThH
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIIECJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh 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:  (opMynmpoBaTh  IpOBEpsieMbIe
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHUOOPOB, 3aNMUCHIBATH MOKA3aHUs MPUOOPOB C yUETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCcKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIOJIHATH U3MEPEHMS, CIEAYS MPEIII0KEHHOMY 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
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JEHCTBUS NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBl JIEHCTBUS HU3YYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HMX OMNHCAaHUS,
UCTONB3ysl 3HaHUA O CBOHCTBaX (PU3MUECKMX  SIBICHUM U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HAXOAUTh HHPOPMALUIO O TMPUMEpax)
MPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
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

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

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 MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOTUYHO JIeNaTh KpaTkKue COOOIICHHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, MpPU ITOM
IrPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATUHHBIN amnmapaTr Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

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 ﬂeﬁCTBHﬁ, aICKBATHO OLICHUBAThb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINBI, BBICTPpAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HUCII0JIBb30BaTh 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’KaloIleM MHpE, B TOM 4Yucie (U3NYECKHUE SIBICHHUS B MPHUPOJE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBJICHUS M IPOLIECCHI,
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  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelleHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
NOJydYeHHOEe 3HaueHue (U3NYecKod BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

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

MMPOBCACHUA UCCIICAOBaHNs, ACJIAaTh BbIBOIAbI

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 UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C HCIIOJIB30BAaHUEM TMPSAMBIX H3MEpPEHUIL:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY W BBIMOJIHATH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaThb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUNBI JEHCTBUS H3YyYEHHBIX 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 MO CXeMaM M CXEMaTHMYHBIM PUCYHKAaM, COCTaBIIATh CXEMBI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAuYEHUs
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HM 1711 oOecriedeHHs 0€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh TOUCK MHGOPMAIU (PU3UIECKOTO COACPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOIIMXCSA 3HAHUUW U NYTEM CpaBHEHUSA
JOTIOTHUTETIBbHBIX HMCTOYHUKOB BBIACNATh HHGPOpPMAIUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHuil  Hay4yHO-




1.19

NOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro CoJep)KaHUs, CIPaBOYHBIE
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 wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIJICHUC HPGSCHTaHHeﬁ

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

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

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE
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

OMKCHIBATh W3YYCHHBIC CBOWCTBA Teln U (U3UYECKHE SBICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
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

OOBSICHATH (PU3HYECKHE ITPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

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

1.7

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIINE MM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

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

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, UCIOJb3Ys ONMCAHUE HCCIEAO0BAHUS, BBIAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CaMOCTOSTEIHHO COOMPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOBI

1.10

1.11

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

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH 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, CJIenys NPEIIOKEHHOW HHCTPYKIINH,
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

pa3nn4yaTth OCHOBHBIC TNPHU3HAKK WM3YYEHHBIX (PU3HMUECKUX MOJeNeil:
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 HA HUX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB MPH PELICHUU Y4eOHO-IPAKTHYECKUX
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
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpH  OoOpalleHHuH C
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 (QOpPMYIHpys TMOUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh TMPH  BBIMOJTHEHWHM YYE€OHBIX 3a/laHUil  Hay4dHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; 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
COJepXkKaHus, MyOJIMYHO MPEACTaBISATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIAJ B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

@duzuka — Hayka O IMpUpoAe. SIBICHHUS NPUPOJBL.
duznueckue SABICHUA: MEXAHHYECKHE, TEIUIOBbIC,

QJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

Oduznyeckne BenuuyuHbl. V3Mepenue  (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

1.3

1.4

1.5

ECTGCTBCHHOH&Y“IHHIZ MCTOA ITO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'0O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
9KCIICPUMCHT 110 TMPOBCPKE TUIIOTE3, 00BsICHEHHE

HaOJIFOaeMOT0 SIBJICHUS
Onucanue GpU3NUECKUX SBICHUN ¢ TOMOIIbIO MOJIENIEeN

[TpakTryeckue paboOTHI:

#H#Par###l3mepenne pacCTOSTHUN.
#i#Par#Ht#lI3MepeHne 00bEMa KHUIKOCTH M TBEPIOTO
Tena.

H##HPar###Onpenenenre pa3MepoB MajbIX TeJ.
#HHPar##lI3Mepenue  TeMmreparypbl NpuU  TOMOIIU

FKUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPbI

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

2.1

#H#H#Parf##CTpoeHNE BEIECTBA: aTOMBI M MOJIEKYJIBI, UX
pasmepel.  OmBITBI,  JTOKAa3bIBAIONINE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###HParHH# /[ pmokerne  yactmi  BemiecTBa.  CBA3b
CKOPOCTH  JBW)KCHHS  YacTHI[ C  TEMIIepaTypOu.

BpoyHoBckoe nBmxenue, 1uddy3us

2.3

B3anmoneicTBre 4acTUI] BELIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




HH##Par##H ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

2.4 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHHSIX W MX aTOMHO-MOJICKYJISPHBIM
CTPOCHUEM

2.5 Oco00OeHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTHdeckre padOTHI:
##H#Parf##OLeHKa [uameTpa aToMa METOJIOM psJoB (C
ucronb30BaHueM pororpaduii).

2.6 HHHPar##H#ONBITEL 1O HAOIIOJEHHIO  TEIJIOBOIO

pacIIMpeHus ra3os.
HHHPar###0NBITEL 10 OOHApYXKEHHIO JCHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanngeckoe JIBHKCHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JABM)KECHHE
#Hi#HParfi##CKOpPOCTbD. Cpennsis CKOpPOCTb pu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacuér myTtu U BpeMeHu
JBUKCHUS
SIBnenune uHepuuu. 3akoH MHEpuMU. B3aumoneincrtsue
3.3 T€N KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
3.4 #i#HParf## InotHocTs BemecTBa. CBSA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BellleCcTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeI
36 Cuna ympyroctd u 3akoH ['yka. V3Mmepenue cuibl C
' IIOMOUIBIO AUHAMOMETPA
37 #HiHPart##SIBnenne TaroteHus u cuna Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec rena. HeBecomocts
35 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IMOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 H#HH#Par##H#CoxXeHe CWI, HAIpaBJICHHBIX 10 OJIHOU
' npssMoil. PaBHOACHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

Omnpenenenre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmNIE u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM [IapukKa To
HAKJIOHHON  T1uiockocTH. OmnpeneneHue  IMIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTb pacTsoKeHus: (aeopmariiu) mpy>KUHbBI OT
MPUIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa CONPUKACAOIINXCS TOBEPXHOCTEN

®Ou3ndecKue SBICHUSI B npupoac: NpuMEpPbl ABUKCHUA C
pPasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IICP'ICTBPIG CHUJIbI TPCHUSA B ITPUPOAC U TCXHHUKE

TexHUYecKne yCTpOMCTBA: TMHAMOMETP, OAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

1 YBEITUYCHUS JTABICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TeMIePaTyphl
43 [lepenavya naBrneHus TBEPABIMU TENAMU, KUAKOCTIMU U
' razamu. 3akoH [lackains. [THeBMaTHYECKHE MAIITUHBI
3aBUCMMOCTh  JIaBJIGHUS KUJAKOCTH OT  TJIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCy/Ibl.
[M'uapaBnuyeckre MEXaHU3MBI
AtMmocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A5 CYIIIECTBOBAHMS BO3AYIIHOW 000704Yku 3emin. OMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MODPS
46 W3mepenune arMmocdepHoro naasneHus. [lpubopsl s
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTHM M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BrelTamkuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTrueckue paboTHI:

UccrnenoBanue 3aBUCUMOCTM Beca Telna B BOJE OT
o0béMa mMOTrpyKEHHOH B JKUIKOCTH YacTH TeJja.
OmnpeneneHye BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0,  NOrpyx€éHHoe B  kuiakocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JEHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIEH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT INIOTHOCTH
JKUJKOCTH. KoucrpyupoBanue apeoMeTrpa WU
KOHCTPYUPOBAHME  JIOJAKA M  ONpeAelICHHE €€

rpys3ononb €MHOCTH

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro JaBJICHHS HA JKUBOW OPraHU3M, TUTABAHHE

pBIO

411

TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONpPOBOJA, THMJPABIMYECKUN TIpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas
' iockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHneHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO NeNCTBUS MEXAHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
58 ITonHas MexaHudeckass SHEPrusi. 3aKOH W3MEHEHUs HU
' COXpPaHEHHsI MEXaHUYECKOH dHEepruu
5.9 [TpakTrueckue paboTHI:




#H#Par###Onpeneneare pabOThl CUIIBI  TPEHUS TIPU
pPaBHOMEPHOM JBM)KEHHM Tejla [0 TOPU3OHTAIBHOMN
oBepxHOcTU. VccnenoBanue ycimoBuii paBHOBECHUS
ppiuara. HM3mepenme KIIJI HakJIOHHONM IIJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

dusnyeckue sABJICHUS B Inpupoac: pblH4aru B TECIC

5.10
4esioBeKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABUXKHBIA H
511 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUM CTpOEHHUs BemlecTBa. Macca u  pa3mepsl
' MoJieKyn.  OMBITBI,  TOATBEPIKIAIOMIMNE  OCHOBHEIC
MTOJIOKEHHSI MOJIEKYISIPHOKHHETUIECKON TeOpUHU
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHMIl BemecTBa. Kpucraminueckue u amopdHbie
Tena
OObsicHeHHEe CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TN
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKHHETHUECKON
TEOPHH
6.4 CMaunBaHUe U KallWJUISIPHBIC SBIICHUS
6.5 TemioBoe paclIupeHue U CxaTue
6.6 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO JIBM)KEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEPIUuu: TerIonepeaya i CopepiieHue padoThl
6.8 Bugsl Tennonepenauu: TEMIONPOBOJHOCTh, KOHBEKIUS,




U3JIy4eHUE

KommuectBo  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BEIIECTBA
TemnmooOMeH u TemIoOBO€ paBHOBecHE. YpaBHEHHE
6.10
TETJIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBAHNE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapooOpazoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnmenpHas  Temiora  mapooOpa3OBaHUS.
. 3aBUCHMOCTh TEMITEPATYPhl KUIICHHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0Ta CrOPaHUs
[Mpuanumel  paboThl  TerioBbix — aBurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TersaoBble ABUraTeNd U 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHHs U MPEBPAIEHUS YHEPTHH B TETIOBBIX
6.16
mporeccax
[IpakTudeckue pabOTHI:
HH#HPar###ONBITEl IO  OOHApY)KEHUIO JEeMCTBUSA CUII
MOJICKYJISIPHOTO TIPUTSKCHHSI.
H#HParfH##0NbITHl 0 BBIpAIIMBAaHUIO  KPHUCTAJIOB
MMOBapEHHOM COM WJIH caxapa.
#H##Par###OnbITEL 0 HAONIOACHHWIO  TEMJIOBOTO
6.17 pacIIupeHUs Ta30B, )KHJIKOCTSH U TBEPIBIX TEI.

###Par###Onpenenenne naBieHUs BO3yXa B OauTOHE
HITpUIIA.

HAHParfH##ONBITB, JIEMOHCTPUPYIOIIME 3aBHUCHUMOCTh
JIaBIIEHUs] BO3JyXa OT ero oObEMa M HarpeBaHHs WU
OXJIaXKICHUSI.

#H##Par### IpoBepka TMNOTE3bl JTMHEUHOW 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN




6.18

TpyOKe OT TeMIepaTyphl.

###Par###Habmonenne M3MEHEHUS BHYTPEHHEHN
SHEPruM Tejla B pe3yibTaTe TeIulonepenaud U padoThl
BHEIIIHUX CHUJL.

###Par###lccnenoBanre SBJICHUS TEIIOOOMEHA TIpH
CMEIIMBAHUU XOJIOIHOM U Tropsiueld BOADI.
#HH##Par##H#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#H##Par##H#Onpenenenue yIeJIbHOU TEIIIOEMKOCTH
BEIIECTBA.

Hi#Par#H#H#lccnenoBanue npoiecca UCapeHusl.
###Par###Onpenenene  OTHOCUTEIBHONW — BJIAXKHOCTH
BO3/IyXa.

H#H#HHPar###0Onpenenenye yieabHON TEIUIOThI IUIaBICHUS
JbJa.

®usnyueckue SBIECHUA B NPHUPOAE: MOBEPXHOCTHOE
HaTSOKEHHE W KalWUISIPHBIE SIBIEHUS B MPHUPOJE,
KpUCTAJUIBI B Mpupoje, uznydenue ColiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIOb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCUXPOMETp, MapoBas TypOHHa,

ABUTATCJIb BHYTPCHHECTO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
BzaumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kyrona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TN OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIEKTPUYECKOTO

nons. lIpyHOun cyneprnosunuu 3JIEKTPUYECKUX I10JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IIlpoBoaHuku u
TUDIIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHMKYN MOCTOSIHHOTO TOKA
JeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
- Onekrtpuueckass nenb. Cuna ToKa. OJNEKTPUYECKOE
' HarpspDKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[TocnenoBarenbHOE W  THapajjIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DNeKTpUuecKue Lenu U MOTPEeOUTENH SIEKTPUUECKOMN
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3auMopnencTBuE MOCTOSHHBIX
7.14
MarHuTOB
MaruauTtHoe mone. MaruutHoe moje 3eMiId U €ro
7.15
3HaUeHHe I )KU3HU Ha 3eMIie
216 OmneiT Dpcrena. MarHuTHOE MOJE SIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOTO TMOJIA HA MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENb TIOCTOSSHHOTO TOKa. Vcmons3oBaHme
. 3JIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX W Ha
TpaHCcIopTe
7.18 Omnbitel @apazges.  SBneHuMe  AJIEKTPOMArHUTHOM




naaykuuu. [Ipasuno Jlenna

DIEeKTPOreHeparTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH

[IpakTuueckue padbOTHI:

OnBITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl WHIYKIUEH

Y TIPH CONTPUKOCHOBEHUH.

HccnenoBanue JelCTBHS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJIHHUKY M TUNJICKTPUKH.

COopka u mpoBepka pabOTBI dSJICKTPUUSCKON Ienu

IIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perymupoBaHue HAMPSHKCHHSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3UCTOP, OT CONMPOTHBIICHHUS PE3UCTOPA M HANPSHKCHUS

Ha PEe3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOMIAIN MTONIEPEYHOr0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHUS HANpsHKEHUM NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asi CHJIbI TOKa MpU MapajuieIbHOM
coeMHEeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIIEISIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEpPE3 JAMIIOUKYy, OT HANpSKEHUS
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSl IMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO MOJISl TOCTOSIHHBIX MarHUTOB MPU
uxX Oo0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEHCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




BBaI/IMO,Z[eI\/'ICTBI/DI KaTylmlKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HBy‘ICHI/Ie

ﬂCﬁCTBHﬂ MArduMTHOrO II0JII Ha MPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboThI
JJIEKTPOABUTATES. N3smepenne KIIJ
3JEKTPOJIBUTATEIbHONM  YCTAHOBKH. OnbIThI o

HUCCIICOOBAHHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIEAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaITpaBJICHUA

WHAYKIUMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBIICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE ToJje 3eMiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KU3HHU Ha 3emJie, MOJspHOe

CHAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIBTMETp, PEOCTaT, CUETUMK DIEKTPUUYECKON SHEpruH,
AJEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPENOXPAHUTENN, JJIEKTPOMArHUT, JJIEKTPOJBUraTEIb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Konx sanemenrta [IpoBepsiembie 2IEMEHTHI COAEPIKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTEIFHOCTh MEXAHNYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSAMOIHHEHHOE IBHKCHHE
#H##Par##HHepaBHoMepHOE NPAMOJIIMHENHOE JBHKCHUE.
8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPpaBHOMCPHOM ABHXKCHUU




Yckopenue. PaBHOyCcKOpEHHOE MPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###Croboanoe nagenue. OnbiTel ["anumes
HiHtParfH##PaBHOMEpHOE JIBUJKEHUE 110 OKPYXHOCTH.
8.7 [Tepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMHuTeIbHOE YCKOPEHHE
8.8 [lepsriii 3akoH HptoToHa
8.9 Bropoii 3akon Herotona
8.10 Tperwnii 3akon HeroToHa
8.11 H#HPar#H#H#1 [puHIIMT Cyneprno3uiuy CHIl
8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Par###Cuna TpeHMs: CUJla TPEHUS CKOJIbXEHUS,
813 CWJIa TPCHHUS ITOKOS, IPYTHE BUJIBI TPCHHS
8.14 H##HPar#H##Cuita  TSOKECTM W 3aKOH ~ BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaICHUS
815 JBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KocMuYeckasi CkopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
###Par###PaBHoBecue TBEPAOrO Tena C 3aKperIEHHOMN
847 ocbio BpatieHus. MomeHT cunbl. LleHTp TskecTu
8.18 Nmnynsc Tena. U3menenne ummnynbca. IMIynbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTh
Pabora cmn TsbkectH, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PabOTHI
893 [loTennmansHass dSHeprus Teia, MOJHATOTO  HaJ
' MOBEPXHOCTHIO 3eMJITH
8.24 [ToTenuuanpHas 3HEPTUs CKATON MPYKUHBI
#H##Par##H#Kunernueckas  sHeprua.  Teopema 0
8.5 KUHETHUYECKON SHEPrUun
8.26 H#HPar#H##3aKoH coxpaHEeHUS] MEXaHUYECKOU SHEPTUU




8.27

8.28

8.29

[IpakTraeckue pabOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKCHHS OpycKa
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTH MYTH OTHOCATCS
KaKk psag  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWIbl HOpPMaJIbHOTO JdaBieHusa. OrmnpenencHue
KOdpUIIMEHTa TpPeHUs CKoJkkeHus. OmnpeneneHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOThl CUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTANILHON MoBepxHOCTH. Ompenenenue padOTHI
CUIIBI  YyOPYrOCTH  IIpU  HOABEME  Ipy3a  C
UCTIONb30BAaHUEM  HEMOJABI)KHOTO M TOJBHIKHOTO

0JIOKOB

@u3NYECKUE SIBJICHUS B MPUPOJE: NMPUINBBI U OTJIUBBI,
nBukeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JATYUKH

ITOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHMI: TIepUO/I, YacTOTa, aMILJIUTY1a
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpaienue suepruu npu KojaedaTenbHOM ABHKEHUN
0.3 3aryxatomue koneOanus. BwIHYyXaeHHBIE KOJIEOaHUS.
' Pes3onanc
Mexannueckre BosIHbl. CBOMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IponosnbHBIE M MONEpeYHBIE BOJHBI. J[IMHA BOJIHBI U

CKOpOCTh €€ pacipocTpaHeHHs. MeXaHUYEeCKHE BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpa)keHHE 3ByKa
9.6 HNudpa3Byk u yinpTpa3ByK
[IpakTrueckue pabOTHI:
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHW
MaTeMaTHYECKOTIO MasiTHHKA.
Onpenenenne 4YacTOTBl M HepuoAa  KoyeOaHWi
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH — TiepHofa  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjieOaHW
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepruo/ia KOJIcOaHHi rpy3a,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTU
pyXuHbL. M3Mepenne yckopeHus: CBOOOHOTO TaICHUs
Oduznyeckue SBICHHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
I[yHaMH, X0
9.9 TexHuyeckue YCTPOMCTBA: 3XOJOT, UCIOIb30BAHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMaruutHas npupoaa csera. CKOpPOCTh CBeETa.

' BonHoBEIE CBONICTBa CBETA
10 [IpakTuyeckue pabOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBbI0 MOOMIIBHOTO TeneoHa
dusnueckue SBIEHUS B TpUpoAe: OHOJIOrHYecKoe

10.5 neiicTBue BUJIUMOTO, yIBTPapHUOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAardiMuTHBIX BOJIH JJIA COTOBOM CBSI3U
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CBETOBBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MicTouHHUKH cBeTa
11.2 [IpsimonuHeitHOE pacrpocTpaHeHHe CBETa
Ortpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpakKeHUs
11.3
CcBeTa
114 [Ipenomnenne cBera. 3aKOH TMPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpAKEHHE CBETA
11.5 JIunza. Xop j1yyen B IMH3e
116 Onrtuueckast cucrema ¢oroammnapara, MHUKPOCKONA H
' TeJecKora
117 I'maz kak onrtuyeckas cucrema. bianu3opykoctb u
' JaTbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeta
[IpakTuueckue padbOTHI:
HiHtPar#H##lccnenoBanue 3aBUCHUMOCTH yria
OTpa’KeHHsI CBETOBOTO JIyya OT yIJja MajJeHusl.
HiHtPar#H##l13yuenne  XapakTepUCTHK  HM300pa’keHus
IpeaMeTa B INIOCKOM 3epKalie.
HiHtPar#H#lccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJIEHUsI CBETOBOIO Jiyda OT Yrjla MaJieHUs Ha
119 TPaHUIIE «BO3YX — CTEKIION.
' ###HPar##lonyuenre  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
#H#HPar###Onpenenenue  (QOKYCHOTO PpacCTOSHUSL |
ONITUYECKOH CHIIBI COOMPAFOIIEH JTNH3BI.
HHHPar###ONBITEl IO Pa3NOKEHUIO OEJIoro CBETa B
CIIEKTP.
HH#HPar#H##0ONbITHl IO BOCIPUSATHIO I[BETa IMPEAMETOB
IIpU UX HAOJIOJCHUH Yepe3 LBETOBbIE (PUITBTPHI
dusnueckue sBJIeHUs B mpupoze: 3arMenus ConHua u
11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




(doToanmapar, ONTHYECKHE CBETOBOIbI
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KBAHTOBGIE ABJIEHUSA
121 OmnbiTel Pezepdopna u 1uiaHerapHass MOAENIb aTroMa.
' Mogens aroma bopa
199 Hcnyckanue W MOTJOLIEHUE CBeTa aToMOM. KBaHTBHI
' JIuneliyaTele CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO siipa. M30Tons!
195 PaguoaktuBHble npespamieHud. Ilepumon momypacmana
' ATOMHBIX s7IEp
s SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsiIOBOTO U
' MaccOBOI0 YHCEl
12.7 OHeprus cBA3U aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Mctounuku 3Heprun
' ConHua u 38€311
12.9 Snepnas osHepretuka. JlelicTBHE  paJMOaKTHBHBIX
' M3JIy4EeHUI Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEHUaThIX CIIEKTPOB
12.10 U3ITy4EHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepeHue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPUPOJE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaAMOaKTUBHOE U3JIYyYEHHE MNPUPOJHBIX MHHEPAJIOB,
JICCTBHE PAJMOAKTUBHBIX W3JIyYEHUU Ha OpPraHU3M
YeJIoBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN 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(OpPMHPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM 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 POCCHUICKHUX U 3apyOeXHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUHM NPUPOJBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUCHHBIX (PU3NYECKUX SBICHUI
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapata ¥ CHMBOJHYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKHUE SBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

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

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
coOIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HaOMrofeHUEe (HU3HMIECKUX
SIBJICHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (U3NYECKUX BEIUYUH:
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  HECJIOXHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUH,  MPEICTABIATH
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATh MTOTPEITHOCTH, JACTaTh BEIBOBI IO PE3YJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BsICHEHUS! PU3NUECKUX MTPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajadH,
BBISIBIISITh HEJOCTAIOILINE JaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

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

YMeHne XapakTepu3OBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCNONb30BaTh 3HaHUS O (U3HYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKCHUNA (U3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYCHHOW WH(OpPMAIIMM HA OCHOBE UMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WnTtepHer; BinaaeHue 0a30BBIMM  HaBBIKAMU  I[IpeoOpa3oBaHUs
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; 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 ®U3UKE
Kon IIpoBepsieMblii 31eMEHT COepP:KAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTETHHOCTH JIBHIKECHUS
PaBHOMepHOE U HepaBHOMepHOE naBMkeHHE. CpenHsis ckopocTh. Dopmyna st
1.2 BBIUKCJICHHSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMOJIMHEWHOE JBIKEHUE. 3aBUCUMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUXKEHUSI:
13 (1) =x,+vt
I'padmku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOCKIUU
MepPEeMEeIICHHsS, TyTH, KOOPIWHATHI TPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKEHUT
3aBUCHUMOCTh KOOpPJIWHATBI Tela OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUKCHUS
2
S =vg # i+ ay = ;
2
@dopMysBl JUIS TPOCKIIUU TIEPEMEIICHHSI, MPOCKIIUU CKOPOCTH W IPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padmkn 3aBUCHUMOCTH OT BPEMEHH JIsi MPOCKIUU YCKOPEHUS, MPOCKINH
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe magenue. GopMyIibl, ONUCHIBAIONIME CBOOOAHOE MaJCHUE Tela IO
1.5 BEePTHKAIH (JBWDKEHHWE TeJla BHHU3 WM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCUMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




INPOEKIMM CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAJCHUM Teja 10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUS Teja 10 OKpyxkHocTtu. Hampaienue
CKOpOCTH.

@opmyiia ISl BBIYUCICHHS CKOPOCTH 4YE€pe3 pajnyC OKPYKHOCTH U TMEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opmyiia sl BBIYUCICHHUS YCKOPEHUS
2
a. — L
=R
®dopMyita, CBSI3bIBAIOIIAS IEPUO] 1 YACTOTY OOpaIeHUs:
V= 1
T
Macca. [Inotaocts BemectBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlI€HHOCTh BEKTOPA YCKOPEHHUS T€JIa U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TeJI0
B3aumoneiicteue tein. Tpernii 3akoH HeroToHa:
111 Fy y=—Fi
112 Tpenue Mokosi U TpeHUE CKONIbXEeHUs. DopMyIna AJisk BIYUCICHUS MOIYJISI CUJIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heympyrue nedopmarnuu. 3akoH yHOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOT'O TATOTCHUSA:

m, -m,
F=g L1 _2%
R
Cua TsokecTd. Y CKOpeHre cBOOOIHOTO MaJIeHus.
®dopmyna sl BBIYMCIIEHUS CUIIBI TSDKECTU BOJIM3U IToBepxHOcTH 3emiu: F = mg.
JIBmxenue rranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecoMocTs u neperpysku
Hmnynbe Tena — BeKTopHast pru3nyeckasi BeIHUMHA.
p=mb

I/IMHYJ'IBC cucTeMsbl Tea. I3MeHeHue HUMITyJIbCA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTuBHOE IBHKEHUE

Mexanudeckas padora. @opMyiia JiJisi BEIYUCICHUS pabOThI CUIIBI:

A=F5ooscx

MexaHnu4decKas MOIIHOCTb:

=24
I

1.18

Kunernueckas n MOTCHIMAJIbHAasA SHEPIUsl. d)opMyna JJIs1 BBIYUCIICHU S

KUHETHISCKOMN OHCPIUu:

HE)E
Ey ="

Teopema o kuHeTHueckou s3Heprun. Gopmyia A BHIYUCICHUS TOTCHIMAIBHON




SHEPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHECHMs MEXaHMYECKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM 3HEepruu B OTCYTCTBUE cuil TpeHus: E = const.
IIpeBpanieHre MeEXaHMYECKON SHEPTUH ITPU HAJIMYNN CUJIBI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE IIPABUII0» MEXAHUKH.
Poryar. MomenT cuiet: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[ToaBuxHbIN 1 HeTOABWXKHBIHN O6510KK. KIIJ[ mpocThix MeXaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO Tea.
@opMyita JiIs BBIYMCICHUS 1aBJICHHs TBEPIOTO Tena:
F
P=—-
191 JaBnenue raza. ATMocgepHoe AaBlIeHHE.
' ['unpocraTyeckoe AaBieHue BHYTPH KUIKOCTH.
®dopmyna 1S BBIYUCIIEHUS JaBIECHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna A8 ONPEACIECHUS BBITAIKUBAIOLIEH CHIIBI,
JefCTBYIONIEH Ha TeJ0, HOTPYKEHHOE B )KUJIKOCTh WJIN ra3:
1.23

F_jlm_ =pgV

VcnoBue nnaBanus tena. [InaBanme CyI0B M BO3QYyXOIlJIaBaHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoOJIeOaHMIA.

dopmyrna, cBA3bIBAIONIAst YACTOTY U MEPUOJ] KOJIEOaHUI:

MareMarnueckuii M IpYKMHHBIA MaATHUKU. lIpeBpamienue sHepruu Inpu

KoJie0aTeIbHOM JABHXXCHUH

1.26

3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. Hdpa3Byk U ylIbTpa3ByK

1.29

1.30

Ipaxmuuyeckue pabomul

N3MmepeHne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXHUHBL;, KOI(PPUIHEHTa TPEHHS CKONbKEHHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWKEHHS OpyCKa MO HAKJIOHHOMW IJIOCKOCTH;
YCKOpEeHHUs Opycka MpW JBIXKCHHH IO HAKJIOHHOW TIIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Tepuojaa
KOoJIeOaHUH TIPY>KUHHOTO MasTHUKA,; MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YOPYTOCTH MpU TOABEME Tpy3a C MOMOIIBI HEMOABHKHOTO
0J10ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOIBUKHOTO
Omoka.

UccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHJIBI OT 00bEMa MOTPYKEHHOU
YacTH TeNla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHJIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBXEHHUS OT CHJIBI HOPMAJTLHOTO JaBJICHUS U OT
pOZia MOBEPXHOCTH; CHJIbI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu IpYKUHBI;, YCKOPEHUsT OpycKa OT yrila HakJIOHAa HAMpaBIISIONICH;
nepuoza (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOA
KOoJIeOaHW# MPYKMHHOTO MAasATHHKA OT MacChl TPy3a M KECTKOCTU TMPYKUHBI,
HCCJICTIOBAaHNE HE3aBHCHUMOCTH TIEpHOJa KONIeOaHW HUTSHOTO MAasTHHUKA OT

Maccsl rpysa. [IpoBepka ycioBus paBHOBECHA pblyara
Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HE)KMBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TMPUIHMBBI W OTIUBBI, JABHXXCHHUC IIJIAHCT ComHeynon CUCTEMBHI,




PEaKTUBHOE JIBHKEHUE JKUBBIX OPraHU3MOB, PbIUard B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha KXUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

Texnuweckue yCI’I’lpOlZCI’I’lB(l.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, IMOAIIWIIHUKH, PAKETbhI, pblYyar, HOIIBPI)KHBIﬁ n

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOIIAOIIUECS COCY/BI, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIIECTBA.
Kpucrammmaeckue u amophHbIC Tena

55 JBwxenue wyactuy BeuiecTBa. CBs3b CKOPOCTH JABMKEHUS YacTHUI] C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudQysus

2.3 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS

24 TennoBoe pacHIMPEeHNUE U CKATHE

2.5 TennoBoe paBHOBECHE

25 Buyrtpennsis sHeprus. PaGora u Temsonepenada Kak CrnocoObl HW3MEHEHUS

' BHYTPEHHEN YHEPruun

2.7 Bunpl Teruonepeaadn: TemIONPOBOIHOCTb, KOHBEKIIMS, U3TyUEHUE
Harpesanue wu oxnaxnenue ten. KoaumyecTBO  TEmIOTHL. Y AenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS DHEPTUU B TEIUIOBBIX TMpOIECCax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u kxoHuaeHcanud. V3meHeHHe BHYTPEHHEH SHEpPruuM B MPOLECCEe

210 ucrapeHuss M KoHjaeHcauuu. KurneHue JKUAKOCTU. YenbHas Temiora

' napooOpasoBanus: L = Q/m

2.11 BnaxuocTs Bo3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctauzauus. V3MeHeHWe BHYTPEHHEH JHEpPruud npu

IJIaBJICHUU U KPpUCTAJIM3AallH. YI[GJIBHEUI TCIJIOTA I1JIaBJICHUA:

,_0

m

BHyTpeHHss dHEeprus CropaHus TOILUIMBA. Y I€JbHAs TEIJI0Ta CTOPAHUS TOILJIUBA:

q=Q/m

[Mpuntuns! padoTs! TermoBbix apurareneid. KIT/[ TemmoBoro apuraremns

IIpakmuyeckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAIIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIUIOTHI, TOJIYYSHHOTO BOJOW KOMHATHOW TeMIEpaTypbl (QUKCHPOBAHHOMN
Macchl, B KOTOPYI OIIYUIEH HAarpeTblid IWIMHAP; KOJHUYECTBA TEIUIOTHI,
OTAAHHOI'O0 HAarpeThiM LUWIMHIAPOM, IOCIE OIYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEIbHOW TEIUIOTHI
IJIaBJICHUS Jbpja. MccinenqoBaHWME M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3IMYHBIX YCJIOBUSX; SIBJCHHUS TEIUIOOOMEHA TPH CMEUIMBAHUM XOJIOJAHOW M

ropsmeﬁ BOJBI; IIpo1ieCcCa UCIIapCHUA

2.16

Qusuueckue A6neHUsA 8 npupooe: TIOBEPXHOCTHOE HATSIKEHHE M KalUJUIApHbIE
ABJIGHUSL B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIOJIB30BaHUs KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TMUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /[Ba BU1a 31EKTPUYECKUX 3apsa0B
B3anMozeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apdaia

3.4

3.5

SHCKTpI/I‘ICCKOC ITOJIC. Hal'[pﬂ)KéHHOCTL QJICKTPHUYCCKOI'O  IIOJIA. HpI/IHL[I/IH

CYTIEPIO3UIINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snekTpudeckux 3apsgoB. JlelicTBHE SIEKTPUYECKOrOo TMOJs Ha

ANIeKTpudecKue 3apsbl. [IpOBOIHUKY U TUAJIEKTPUKH

3.6

ITocTosiHHBIN AyIeKTpUYECcKUil TOK. JleficTBus 3nexkTpudeckoro Toka. Cumia Toka.




Hanpsioxenue.

I=gqg/t,U=A/

:‘)J'IGKTPI/ILICCKOG COIIPOTHUBJICHUC. Y,Z[GJ'II)HOG QJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma mis yyactka snekrpaueckoi nemnu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannenpHOE cOeTMHEHNE TPOBOIHUKOB PABHOTO CONIPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 7
Cwmenranabie COeTMHEHUS TPOBOTHUKOB
PaboTta u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOM MHAYKLIUH
313 MarauTHoe II0JIe IOCTOSHHOTO Marsnura. BsanmMoleicTBHE NOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON UHAYKIUU. [IpaBuno Jlenna
Ilpaxmuyeckue pabomuol
N3mepenne  2JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI ANIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pGSI/ICTOpI:I, HaMHO‘IKa), OT HaIIPAKCHHA Ha KOHLAX NPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €TI0 IMOIIECPEUYHOT0 CCUHCHHA U

YACIBHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA JJISI CUJIbI JJIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA6leHUs 6 Npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MarHUTHOE TOJIE 3eMJIH, JIPEi( TMOIIOCOB,
POJIb MArHUTHOTO TIOJIS LTS KU3HH Ha 3eMile, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: DSIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTesIbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
NPEIOXPAHUTEIH, DIEKTPOMArHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKa,
TEHEPaTOp MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKaa 371eKTpOMarHUTHBIX BOJIH
3.20 JlydeBast Mmojieib cBeTa. [IpssMoIuHEeHOE pacipoCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Tpenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA
3.23 Hucnepcus ceera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakmuyeckue pabomol
#i#Par#Ht#l13MepeHne ONTUYECKON cuibl coOuparomei JMH3bI; (OKYCHOTrO
paccTosiHUs COOMparomiel JIMH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEpPOB MPEIMETa U
n300pakeHus], KOrjla MpeIMeT PAcloioKeH B JIBOMHOM (oKyce), MoKazaTels
3.26 MPEIOMJIEHUS CTEKIA.
#i#Par#t#lIccnienoBanne cBoicTBa M300pa)KEHMs, MOIYYEHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, W3MEHEHUs (POKYCHOTO PACCTOSIHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJla NPeOMJICHHS CBETOBOIO JIyda OT yrja MajJeHus Ha
TPaHUIIEe «BO3IyX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe: 3atmenns ConHma u JIyHBI, 1[BeTa TeT,
' ONTUYECKUE SBJIEHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHus. Peakiuu anbda-u OGera-




pacmaja

4.2 OmneiTel Pe3epdopna o paccesauro anbda-dactuil. [lnanerapHas Moaenb aroma

4.3 CocraB aTroMHOTO sipa. M30Tomb!

4.4 [Tepuon momypacnaaa aTOMHBIX siIEp

4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOr0 U MacCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIA PAJIMOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEJI0BEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUIYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, epepadoTaHHOe
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocBemenue»

» Guzuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHKE, TepepadoTaHHOE
[eppikun .M., UBanoB A.U. AkiimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemienue»

» ®uzuka: 9-i knacc: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3aHue, epepadoTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIMOHEpHOE 00I1IECTBO

«M3parenbctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. [TporpamMbl OCHOBHOTO 00111eT0 00pazoBanus. dusnka /-9 Kiaacchl (aBTOPHI:
A.B. Ileppiikun, E.M.I'yTHUK).

2. Jlykamuk B.M. Co0opHUK BOIPOCOB U 331a4 1o ¢pusuke. 7-9 xiaccel- M.:
IIpocsemienne

3. Kupuk JI.A.®@u3uka -7. PAa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE U KOHTPOJIbHBIC
paboThI. - 5-¢ u3anue, - M.Mnekca

4.ActaxoBa T.B. ®usuka. 7 kiacc. Jlaboparopusie padotsl. KoHTpOIbHBIC

3amanus.- Caparos. Jluueit



5. KoHTpoJIbHBIE U CAMOCTOSTENbHBIE paOOTHI 10 PU3UKE 9 Ki1ace K yueOHUKY
A.B. Ileppiikuna, E.M.I'yThuk, "®usnka 9 knacc"/O.U.I'pomiesa -
U31aTenbCTBO "OK3aMeH"

6. Tectol o pusuke. 9 kinacc k yueOHnky AK.B.Ilepeimkuna, E.M.['yTHUK

"®uzuka 9 knace/ O.M.I'pommeBa- M.: M3ngatenbeTBo" Dx3amer"

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubnmoTteka- Bc€ o npeamery "dusnka'. - Pesxxum nocrymna:
http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax.- Pexxum nocryna:http://fizika-class/narod.ru

3. Eaunas xosutekius qudpoBbIXx 00pa3oBaTeIbHbIX PECYPCOB. - Pexum
nocryma:http://school-collection.edu.ru

4. lludpossie oOpazoBaTenbHbIE pecypchl. - Pexxum noctyna: http:/www.

openclass/ru
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