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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30OBaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3nKe yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yYarOIINXCS.

[Tporpamma mo ¢Qusuke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii mMporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEeIMETOB, IMOCKOJbKY (HU3NYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMUEH © (U3UICCKOU
reorpadueli, BHOCHUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
IpPEeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOrO METOoJa
MO3HAaHMsI, TO €CTh CIIOCO0A MOIY4YEeHUs JOCTOBEPHBIX 3HAHUI O MHpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronmxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJB30BaThb  HAy4yHbIE
JI0Ka3aTeNNbCTBA JUIsl TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE  MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npocsemienust Poccutickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

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

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

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX Ieliel MmporpaMMbl MO (U3WKE Ha ypOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAONIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3MUECKOTO COAEpPKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATBHOM IeITEILHOCTH, CBI3aHHBIMU
Cc (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyudenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Henem0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHMUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCICPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O mnpupone. SBineHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MmepeHue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHSI.

2. ®uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BELeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJNIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHSL.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SIBnenne uHEpUMM. 3aKOH HMHEPUUH. B3auMmopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTM JBI)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TshkecTy. Cuila TsKeCTH Ha Ipyrux mianerax. Bec rena. Hesecomocts. CnoxxeHnue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus MHEPLUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTHU MPU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.
6. Cno)xeHue cuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHUs (medopmanun)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS! ¥ YBEIUYCHU aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temnepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmraronirecs: cocyasl. ['uapaBiuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y04uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBHITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUs TeJ: IMJaBaHUE WJIM MOTPYKEHHUE Tel B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUAKOCTH.

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

o vk w N e
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



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

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
Teruionepesaya U COBEpLIEHUE paboThI. Bunsl TEIUIONEpEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlmaBneHue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTO
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOpPaHusl.

[Tpununer paboTel TeroBeix apurareneit KIIJ[ TtemmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHUi cMauBaHUsI U KaMWUISIPHBIX SIBJICHUH.
Habnronenue TemioBoro paciupeHus Tel.

W3meHenue naBieHUs ra3a MpU U3MEHEHHH 00bEMa W HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHI.

Bunae! Tennonepenayu.

OxJaXxJieHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl MPH TIJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3AyXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIMJIMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHBbIX Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TEIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3jieKTpuueckoro mojs. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1oOJe  JJIEKTpUYECKOoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBHE MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne 3nekTpoMarHuTHOM MHAYKUMH. [IpaBuio Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpORCTBO 1 JEUCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHM TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIN pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JI0OCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA NPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pEe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUICTbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
M3ydeHre MarHuTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB  TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATyIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHEe pabOThl DJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI IO MCCIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JIBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkonH HeroTrona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIM. [loTeHIIManbHast SJHEprus CxKATOW Npy)UHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO ke Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CUII IIPU B3aMMOJICHCTBUH TET.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MTPU ABUKEHUH TeEJIA M0 IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

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

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIU TIPU PABHOYCKOPEHHOM JIBMXKEHHHU 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TP MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUu MpH KOJIeOaTEIbHOM JIBH)KEHHH.

3aryxaomue — koieOaHus.  BbpHyXkzaeHHble — KojeOaHusa.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMUYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3ByKa U BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue koneOGaHWil Ted MO JNEWCTBHEM CHJIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TEpPHOa KOJIEOaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoOJia KoieOaHul Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOIO MaJECHUs.

I L e

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

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoOJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHEerHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxXeHHE cBeTa. lcronb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpioTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xop ydei B coOuparorieit JIMH3e.

XoJ JIy4er B pacCerBarOIIECH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpakK€HHUs CBETOBOrO Jyda OT yria
NaJICHUs.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJia IMPCJIOMJICHUA CBCTOBOI'O JIyda OT YyTJia
NnaacHusA Ha I'paHUIC «BO3JYX—CTCKIIO».



4. Ilomydenue n3006paxeHHii ¢ TOMOIIbIO COOUPAIOILIEH JIUH3BI.
Omnpenenenne (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHl IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
I[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mmanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron nmonypacnana aTOMHBIX 1€Ep.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHU HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnekTpsl pa3IMyHBIX Ta30B.

3. CnekTtp BOAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomeol u onvimel.

1. HalnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TPEKOB: MU3MEPEHUE DHEPIMU YaCTHULBI 110 TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJTh TIPEAHA3HAYEH JJI1 CUCTEMATH3aluU
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH HAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAs! T'PAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS



SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yro oOyyarolluecs BBIIOJHAIOT 33aJaHUs, B KOTOPBIX UM
IIPENJIAaracTCs:

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

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



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

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUMN
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOT'O NMO3HAHUMA:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

- pa3BUTHE HAy4yHOH J1I0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbSI M  J3MOLMOHAJIBLHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3ajad B
00JIacTH OKpY’Kalolllel Cpeabl, IJIaHUPOBAHUSI TOCTYNKOB W OILICHKH HUX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOLIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

peleHus;

e 8) ajanTanuM K M3MEHAKOIMMCH YCJIOBHAM CONHMAJIbHOM M NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU MPH BBIMNOJHEHUM HWCCIECIOBAHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
APYTHX,

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O GPUBNYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HAa OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIKE TO3HABATEIbHBIC YHUBEPCATBbHBIC YICOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble JJornueckue JelicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN );



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B pacCCMaTPUBAEMbIX (aKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TMPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIIOIb30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKJIIOUCHUM, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3SX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCITOJIB30BATh BOIIPOCHI KaK MCCIIEA0OBATENBCKUI HHCTPYMEHT [TO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUIUUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
NIOJIYYEHHYIO B XOJI€ MCCIIEIOBAHNUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

POTHO3UPOBATh BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXXJeHHusi y4yeOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX)TaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pPELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMH JPYIMX YYaCTHHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3HMYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHMUMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
poOIeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pPOJH, OOCYXIaTh NPOLECCH U
pe3yibTaThl COBMECTHOM paboThl, 00001aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYACTHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (pU3NYeCcKUX 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYyaJdbHOE, MPUHSATHE pEIICHUs B TpyNIe, NPUHATHE pEeHIeHUH
rpyImIon);

CaMOCTOATENILHO COCTABJISTH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHa HMCCIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI pELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILLIECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTH (B TOM 4YHCII€ B XOJ BBIITOJIHEHHUS
(Gu3MYecKOro HMCCIEJOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJAE CIOpa WU AUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUU (PU3NUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSA BelecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHust (Auddy3usi, TEII0BOE ABMXKEHHE YAaCTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJCHUS TBEPABIMH TENaMHU, XUIKOCTAMU U
razamu, arMochepHOe JaBlieHHWEe, IUIaBaHUE TeJl, MpeBpaIIcHUs
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM UHclIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIAaBaHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBJICHUIA;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tela, Cuja TpEeHusd, JAaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYEeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKHH  CMBICT  HUCIOJB3YEMBIX  BEJMYWH, HX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO pPaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

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

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJICTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0OBAHUS BBIIEAThH ITPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TeIT: dbopmynHpoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0b€Ma, CUJIBI M TEeMIEepaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU JABWKEHHUS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHON YacTH Tejla U OT INIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEPEHUs, CJenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CUja TPEHHS CKOJIBKCHHS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEIIOKEHHON WHCTPYKIIMH: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTIO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000opy1I0BaHUEM;

YKa3bIBaTh MPUHIMIGI JACHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phluar, NOJBUXKHBIN M HEMOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTEePU30BaTh MPHUHIUIBI  JIEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecriedeHusi 6€30MacHOCTH Mpu oOpalieHuu ¢ mpubopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM U TyTEM CPaBHEHMSI PA3JIMYHBIX HCTOYHUKOB BBIJEIATh
uH(OpPMAITHIO, KOTOpas SIBISETCS TMPOTHBOPECYMBON WM MOXKET OBIThH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3alaHUl HAYyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MaTepHeT, BiageTs nmpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJUYHO JeNaTh KpaTKHhe COOOIIEHHSI O Pe3ysibTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPaAMOTHO HCIOIB30BAThH



U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALIUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 33JadaMH,
CIICIUTHh 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJI30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBHIIIEHHBI Tap, BIAXHOCTb
BO3/lyXa, TeMIleparypa, BHYTPCHHSSI DSHEPTUsi, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JIEKTPUYECKUI 3apsil, FIECKTPUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyarh ABJICHUS (TEIJIOBOE pacUIMpEeHHE U CKaTue, Teruionepesaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0npOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, ACHCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JICHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PUBMUECKUX  SIBJICHUM B
OKpY)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULSIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbI B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, SJIEKTPUUECKUE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO MOJSA JJIs KU3HU Ha
3emJie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBICNATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIaBJICHUS, yJeldbHAas TeIUIoTa NapooOpa3oBaHUs, yAelbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHME  BeElleCTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEeMbIX BETUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
(Gu3MYECKyI0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH Oma JiJIs yyacTKa LEMNu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMi MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJI  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbl U (OPMYIIBI,
HEoOXoaAuMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, 1€JIaTh BBIBOIBI;

IPOBOJUTH OMBITHI 1O HAOJNIONEHUIO (PU3MYECKHX SIBJICHUNH WM
buznyecKrux CBOWCTB TeN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJBI OT TEMIEPATYPhl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel U B3aUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MAarHuTHOTO MOJII HAa HPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTrypbl, OTHOCUTEIHLHOU
BJIQKHOCTH BO3/yXa, CHUJIbl TOKa, HAMpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TONEPEYHOTO
CEUEHHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO MW IMAPAJUIEIBHOTO  COCAUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOUHa, amMIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUUW U HEOOXOIUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATb CXEMbI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTIel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCETHEBHOM
KU3HU JJi obecriedeHus1 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUIl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOTO COJEpKaHHUs, CIPaBOYHBIE MaTepualbl,
pecypcbl cetu HTEpHEeT, BiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE€ MYOIMYHO NPEACTaBIATh PE3YIbTaThl
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (DPU3NUECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHAa JECUCTBUI U
KOPpPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHUBAaThb COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMOJECHCTBHE,
MPOSIBJISISI TOTOBHOCTD pa3pelaTh KOH(IUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXAHWYECKOTO NBHXKEHUsA, Achopmaius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK H YJIbTPa3BYK, DJICKTPOMATHUTHBHIEC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIDKEHHE, CBOOOJHOE
najieHUue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE JBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPaKEHHE
3ByKa, MPSIMOJIMHEHHOE pacCIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYCHHUsI) TI0 OMMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPHUPOJE:
MIPWINBHI M OTIIUBHI, ABMKeHUE TIaHeT COTHEYHOM CHCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKWUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO U3IYYEHHUM, €CTECTBEHHBIM
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

ONKCHIBATh M3yUCHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nUeckue BEIWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHWs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUS CIKATOU
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKas »JSHEeprus,
MIEPHOJT M YacTOTa KoJIeOAHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHMH BEJIMYMHAMH,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUMI OTHOCHTENIbHOCTH [ anmmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHHUE;

OOBSCHATH (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM M30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
$uU3MYECKUX METOMOB, HCIONB3ys OMHCAHWE HWCCIEIOBAHUS, BBIICIATDH
pOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3nUecKux CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YYCHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3e, HAOJMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpPOBAThH BHIBOJIHI,

MPOBOJNUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE H3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENIbHOTO PUOOpa);

NPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKMX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0O€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJIeHUus U yrjia MpejoMJIeHHs] OT yria



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U rpaduKOB, NIeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpPEHUs (PUINYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTUYeCcKOro U IPYKUHHOTO MAasTHUKOB,
ONTHUYECKass CUJa COOMparoledl JIMH3bl, paJAHOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opyI0BaHUEM;

pasznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIUMBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, Mepuckor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJTIOCKOM 3€pKajie M COOMparoIei JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCETHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIlEeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTre, caMoCTOATEIbHO (HOPMYIHUPYs TOMCKOBBIN 3aMpoc, HaXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJIHUTEJIbHBIX HCTOYHUKOB;

UCITIOJIB30BAaTh MPHU BBIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JUTEpaTypy (pU3MUECKOro coAepikaHMs, CIPABOYHbIE MaTEepHAJIbI,
pecypcebl cetu MIHTepHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
MHPOpPMAllMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTIO COAECpIHKaHUS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4yaeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.
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1.1 dwusuka - HayKa 0 MPUPOC 2
1.2 duznuecKre BeTHIUHbBI 2 1
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 2 1
Hroro o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
2.1 Crpoenue BemiecTBa 1
99 JIBM>KeHHE U B3aUMOJECHCTBHE YaCTHULL 5 1
' BEILIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBa 2
Wroro no pazneny 5

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmorekxa [IOK
https://m.edsoo.ru/7f416194

bu6mmorekxa [IOK
https://m.edsoo.ru/7f416194




3.1

3.2
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Cuia. Bune! cun

Hroro no pazgeny

Pasznen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

Hasnenue. llepenava naBneHust TBEpAbIMU
TCJIaMU, ) KUJAKOCTAMU U Ira3aMu

JlaBiieHHE )KUAKOCTH

ATMoOcdepHOe 1aBIeHHE

JlefcTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B

HUX TCJIO

Hroro no paszneny

Pa3nes 5. PaGora n MOIIHOCTD. JHEprus

5.1

5.2

5.3

PaGora 1 MomHoCTH

[TpocTeie MexaHU3MBI

MexaHnueckast SJHeprus

Uroro no pazgeny

PesepBHOE Bpems

14
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21
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8 KUIACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

Paznen 1. TensoBbI€ ABJIEHUS

11

1.2

CrtpoeHue u cBOWCTBA BELIECTBA

TenoBsle mpoueccsl

Hroro no pazgeny

Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

2.1

2.2

2.3

2.4

DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella
7 X B3aUMOJIeHCTBIE

ITOCTOSIHHBIN 2IEKTPUUYECKUNA TOK
MarHuTHBbIE SIBICHUS

DJIEKTPOMArHuTHAsT MHYKIIHS

Uroro no pazgeny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoauuecTBO 4acoB

Beero KoHTpoJbHbIe
padoThI
7
21 1
28
7
20 2
6 1
4
37
3
68 4

IIpakTH4eckue
padoThI

1.5

145

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce




9 KUIIACC

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

Ne i/

Pa3zgen 1. Mexanuueckue siBJICHUA

MexaHuueckoe ABMKEHHUE U CII0COOBI €ro

1.1

OTIHCAHHUSI
1.2 BzaumopeiicTsue Tei
1.3 3aKOHBI COXPAHEHUS

Hroro no paszneny

Pa3zgen 2. MexanunuecKue KOJe0aHUA U BOJTHBI

2.1 Mexannueckue KoneOaHus

2.2 MexaHn4yeckue BOJIHBI. 3BYK

Hroro no paszneny

KoauuecTBO 4acoB

Bcero
padoThI

10

20 1

10

40

15

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

31 SJICKTpOMaFHI/ITHOC IIOJIE U

OJICKTPOMAardiuTHBIC BOJITHBL
Hroro no paszneny

Pazgen 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI pacIPOCTPAHEHUs CBETA

6

KoHTpoJbHbIe

IIpakTH4eckue

padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
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bubmuoreka [JOK
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bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Bbubnmnoreka [JOK



4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI

4.3 Paznoxxenne 6emoro cBeTa B CIIEKTP

Hroro no pazgeny

Pa3gen 5. KBaHTOBLIE IBJICHUSA

5.1 HcnyckaHue 1 TIOTJIONIEHHE CBETa aTOMOM
5.2 Crpoenue aToOMHOro siapa
5.3 SnepHble peakuu

Hroro no paszneny

Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb

[ToBTOpenue n 0600IIEHHE COIEPIKAHUS

6.1
Kypca pusuku 3a 7-9 xnacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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3 2
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4 1
6 1
7 1 1
17
9 2
9
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie

Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3ydeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypes:

®usuka — Hayka O pUpoe.
SBnenus npupoipl. uzndeckue 1
SIBJICHUS

Mexannudeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnuecKkue BeIUUUHbI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenne
TEMIIEPATYPHI IPU OMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaT4nKa
TeMIEpaTyphl"”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.

. bubnuorexa [JOK
EcTtecTBeHHOHAYYHBII METO]T 1

https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIel

Ypok-uccnenosanue "lIposepka
TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa,
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"



10

11

12

13

14

15

16

17

Crtpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIlECTBA

JIBMOKEHUE YaCTHUII BEIICCTBA

VYpoxk-uccienoBanue «OnbIThI IO
HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»

ArperaTHLIe COCTOsIHHUA BEIICCTBA

B3anMocBsA3p Mexy CBOWCTBAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSHUM
BOJIBI

MexaHnndeckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBU)KEHUE

Ckopoctb. Enunuiiel ckopoctu

Pacuer IMyTHU U BpCMCHU NBUKCHUA

WNuepuns. 3akoH MHEpIUH.
B3anMopeiicTBue Ten Kak puynHa
MU3MEHEHUsI CKOPOCTH JIBUKEHHUS TEll
IInotHOCTH BemecTBa. Pacuer macchl
1 00beMa Tena Mo ero MIOTHOCTH

JlaGopatopHnas pabora «OnpezneneHue

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee




18

19

20

21

22

23

24

25

26

27

28

29

IJIOTHOCTHU TBEPIIOTO TEa
Pemrenue 3anau no reme "I1noTHOCTH
BelrecTna"

Cuna xak XxapakTepuCTHKa
B3auMozeiicTBus ten. Cuma
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «3yuenue
3aBUCUMOCTH PACTSKCHUS
(medopmanumn) MpyKUHBI OT
MPUIIOKEHHOM CHJIBI»

SIBnenue TaroreHus. Cumna TSKECTH
CBs13b MEX]y CHIION TSKECTH U
Maccoii tena. Bec tena. Pemenue
3aga4 no treMe "Cuna Tsoxecta”
Cuia TsDKeCTH Ha APYTHX IJIaHeTax.
dusnuecKne XapakKTepUCTUKH TUIAHET

N3mepenue cuit. JluHamomeTp

Bec Tena. HeBecoMmocTh

Ciio)eHne IByX CHJI, HAPABIEHHBIX
10 OJTHOM IPSIMOM.
PaBHOnelicTBYIOIIIASA CHIT

Pemenue 3ana4 no reme
"PaBHOzelcTBYIOIIAs cui”

Tpenue ckonbXeHUS U TPEHHUE MTOKOSI.

TpeHue B npupojie U TEXHUKE

JlabopaTtopHas pabota «3ydeHue

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a1502

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al8cc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [IOK




30

31

32

33

34

35

36

37

38

3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUS U
XapakTepa CONpPUKACAIOLIUXCS
IMOBEPXHOCTEI

Pemenue 3amau Ha onpeencHue
PaBHOJICHCTBYIONIECH CUIIBI

Pemenue 3amau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHUE
cuy, «Cunbby, «PaBHOAeCTBYOIIAs
CHII»

KonTponbHas padoTa no remam:
«Mexannueckoe IBUKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduyeckoe n300paKCHUE CHIT»,
«Cute»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEITUYCHUS JaBICHUS

JlaBrienue ra3a. 3aBUCUMOCTD
JIaBJIEHUS Ta3a oT 00bEMa,
TEMIIEPATYPhI

[Iepenaua naBiieHUs TBEPABIMU
TeJIaMH, >KUIKOCTSIMH U Ta3aMH. 3aKOH
ITackans

JlaBlIeHME B KUJIKOCTH U Ta3e,
BBI3BAHHOE JICICTBHEM CHUJIbI TSKECTHU
Pemenne 3agau o teme «JlaBinenue B
’KHIKOCTH U rase. 3axkoH Ilackais»

Coobmarormumecs: cocy/sl

https://m.edsoo.ru/ff0alcc8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2376

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2718

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK




39

40

41

42

43

44

45

46

47

48

I'mppasinueckuii npece

Manomerpsl. [lopuiaeBon
YKUJKOCTHBIN HAcOC

Atmocdepa 3emn. [TpudaurHb
CYIIIECTBOBAHMS BO3TYIIHON
000y10uKH 3emMiau. 3aBUCHMOCTD
aTMOC(EpPHOT0 IaBJICHUS OT BBHICOTHI
HaJl ypOBHEM MODsI

Bec Bo3ayxa. ATMocdepHoe AaBieHUE

W3mepenue atmochepHOro 1aBjieHuUs.
Onsit Toppuuennu

3aBUCUMOCTB aTMOC(EPHOTO
JIaBJICHUsI OT BBICOTHI HaJl yPOBHEM
Mopst

Bbapomerp-anepoun. AtmochepHoe
JaBJICHUE HA Pa3IMYHBIX BBICOTAX

Pemenue 3aau o teme
"ATmocdepHoe naBieHue"

JlelficTBUE ®KUIKOCTHU U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlabopaTtopHas pabora «OnpeneneHue
BBITAJIKHABAIOIIECH CHUIIBI,
JIEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B JKUJKOCTB)»

https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2b5a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2b5a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2da8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3276

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a33fc




49

50

o1

52

53

54

55

56

57

58

JlabGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
Tella B BOZle OT 00bEMa MOrpyKeHHOU
B KHUJIKOCTh YacTH TEJIa)

IlnaBanue Ten

JlaGopaTopHas pabora
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKHU H
onpesiereHue e€ rpy30mnobLEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomiasanue»,
«/laBiIeHHE TBEPABIX TEN, JKUIKOCTEH
U ra3oB»

Mexanuyeckas pabora

MomntHocts. EquHUIEI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cun Ha peiuare

KonTponbhas pabota no teme
«/laBieHMEe TBEPABIX TN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas paboTa

PesepBubrii ypok. Pabora ¢ Tekctamu
o Teme «/laBneHue TBEPABIX TeN,

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

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6mmorexa [IOK
https://m.edsoo.ru/ffOa4ffe




59

60

61

62

63

64

65

66

67

KUIKOCTEHN U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IIPUPOJIE.
JlaGopaTopHas pabora
«HccrnenoBanue yclioBHil paBHOBECHSI
pbIyaray

Pemmenue 3a1a4 no TemMe «Y CI0BUSA
pPaBHOBECHsI pbIYara

KoaddutnmenT mone3noro neicTBus
MexanusMa. Jlabopatopnast pabora
«M3mepenue KIIJI HakoOHHON
TUIOCKOCTH

Pemenue 3ama4d no treme "Pabora,
momtHocth, KIT/T"

MexaHuueckast YHEprHsl.
Kunernueckas 1 noTeHIHaIbHAas
JHEprus

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalbHOE OIpeieTIeHHE
M3MEHEHUS KUHETUYEeCKON U
MOTEHLIMAJIbHON SHEPTHH NTPU
CKATBIBAHUHM TE€JIa IO HAKIIOHHOM
MJI0CKOCTH"

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

PesepBHrlit ypok. Pabora ¢ Tekctamu

0.5

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6nmoreka [JOK



o teMe "MexaHnueckoe IBuKeHue"

PesepBHeIit ypok. Pabora ¢ TekcTamu
68 o teMe "Padora. MOLHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

https://m.edsoo.ru/ff0ad4ee6




8 KUIACC

Ne
n/n

10

Tema ypoka

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPUU U UX ONBITHBIC
MOJTBEPKICHUS

Macca u pa3Mep aTOMOB ¥ MOJIEKYJT
Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUM BEIECTBA

OObscHEHnE CBOMCTB TBEPAOIO,
KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA
BEIIECTBA HAa OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH

Kpucrannnueckue u amopdHsie Tena

CmaumnBaHue U KaMWUISIPHOCTbD.
[ToBepXHOCTHOE HaTsKEHUE

TemoBoe pacmupeHne u cxaTmue

Temneparypa. CBs3b TeMIIepaTypbl CO
CKOPOCTBIO TEIIOBOTO JIBUKEHHUS
YaCTHIL

Buytpennss sneprus. CriocoOsl
M3MEHEHUs BHYTPEHHEN SHEPrUuun

Bungsr TCILIONCpeaAaIn

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa

H3yYCHUSA

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5800

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5530

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5a26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5c60

bu6nmoreka [JOK




11

12

13

14

15

16

17

18

19

20

21

Ypok-koudepennus "IIpakTrueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocOepexeHus"

KonnuectBo TeruioTel. Y aenbHas
TEILIOEMKOCTD

YpaBHEHHE TEIJIOBOTO OanaHca.
TennooOMeH U TemyIoBoe paBHOBECHE
JlaboparopHast pabota
"HccnenoBaHue sIBIEHUS
TEII000MEHa NPY CMEUTHBAHUN
XOJIOJTHOM Y Topsiueit BoAbI"

Pacuer koaudecTBa TEILIOTHI,
He00X0IMMOT0 JIJIsl HarpeBaHUsl Teja
Y BBIJICTISIEMOTO MM TIPH OXJIKICHUN
JIaGoparopHas pabota "Onpeznenenue
yIeJIbHOM TeII0eMKOCTH BeriecTBa"
OHeprus TomuBa. Y iejabHasi TeraoTa
CrOpaHHs

[InaBnenue u oTBepIeBaHUE
KPUCTAITTMYECKUX Tell. Y IeJbHast
TEeIJI0Ta TUIaBJIEHUS

JlaGopatopHnas pabota "Onpexnenenue
YAEIbHOM TETUIOTHI TJIaBIEHUS Jibaa"
[TapooGpazoBaHue U KOHACHCAIHS.
Hcnapenue

Kunenune. Y aensHas Temiora

https://m.edsoo.ru/ff0a6412

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK




22

23

24

25

26

27

28

29

30

napooOpa3oBaHus U KOHICHCAIHH.
3aBUCUMOCTD TEMIIEPATYpPhl KUIIEHUS
0T aTMoc(epHOTO JTaBICHHUS

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIAXKHOCTH BO31yXa"

Pemenue 3ampad Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

[IpuHIMNIBI pabOTHI TEMJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHUS

KIIJI TenmoBoro aBurares.
TertoBeIe ABATATEIN U 3aIUTA
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U MPEBPAILCHHS
JHEPIrUH B TEIUIOBBIX MPOLECCAX

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTBa"

KonTponbhas pabota no teme
"TerioBele saBieHusA. I3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

Onexrpusanus tein. /[Ba poga
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3ALML
TeJ] UHIYKLHUEN U ITpU
COMPUKOCHOBEHUH"

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

bubmunorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae




31

32

33

34

35

36

37

38

39

40

41

B3anmoneiicTBre 3apsyKeHHBIX TEII.
3axoH KynoHna

DneKTpUUecKoe moJie.
HanpskeHHOCTD 3J€KTPUUYECKOTo
nosis. [Ipunnun cynepno3unuu
ANEKTPUYECKUX TOJIeH

Hocutenu snektpuyueckux 3apsjios.
DOneMeHTapHbIil 3apsa. CTpoeHue
aroMma

[IpoBOAHMKYN U AUDIIEKTPUKHU. 3aKOH
COXpaHEHUs AJIECKTPUIECKOTO 3apsiaa
Pemrenue 3a1au Ha mpuMeHeHNE
CBOMCTB AJICKTPUYECKUX 3aPSI0B
DIEeKTPUYECKHUM TOK, YCIIOBUS €T0
cyulecTBoBaHus. McTouHnkmn
AIEKTPUUYECKOTO TOKA

JlelicTBUs DJIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiicteue

QJICKTPHUYICCKOTI'O I10JIA Ha ITPOBOAHUKHA

U AUDIIEKTPUKHT"

DJIEKTPUYECKUI TOK B METaslIax,
KHUJKOCTSAX U razax

DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu

Cuna Toka. JlaboparopHas pabota
"N3mMepeHue u peryJupoBaHye CUIbI
ToKa"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9838

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8bd6




42

43

44

45

46

47

48

49

DJeKTpUYECcKOe HapsKeHHE.
Bonst™etp. JlaGoparopHas paboTa
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBJ'IeHI/Ie IMPpOBOAHHKA.
y,I[eJ'IBHOC COIIPOTUBJICHUEC BEIIECCTBA

JlaboparopHast paboTa "3aBHCUMOCTH
AIEKTPUYECKOTO COMPOTHUBIICHHUS

MPOBOHUKA OT €0 UINHbI, IUIOIIAIN
MOIEPEYHOr0 CEYCHHUs U MaTepuaa"

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa 1715 yyacTka
Lenu

JIaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, WAYIIETrO Yepe3 pe3ucTop, ot
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

IlocnemoBaTenbpHOE B napajjiCJbHOC
COCIMHCHUA IMMPOBOAHUKOB

JIaGoparophas pabota "IIpoBepka
MpaBUJIa CIOXKEHUS HANPSDKEHUH MpH
MOCJIeIOBATEIIFHOM COCTMHEHHUH JABYX
pe3uctopon”

JlaGopatopnas pabora "IIpoBepka
MIpaBUJIa JUIS CHJIBI TOKA MPH
napajieIbHOM COeTUHEHUN
pe3uctopon”

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle




50

51

52

53

54

55

56

57

58

Pemenue 3a1a4 Ha mpUMEHEHHE
3akoHa OMa /17151 pa3InyHOro
COEMHEHUS POBOJHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO
Toka. 3akoH J[xoynsa-Jlenna

Jlaboparophas pabdota "Onpenenenue
pabOThI U MOILTHOCTH 3JIEKTPHUECKOTO
ToKa"

DJNeKTpUYeCcKre ey 1 MOTPeOnuTenn
AIEKTPUYECKOUN SHEPTUu B OBITY.
Kopotkoe 3ambikanne

ITocTosTHHBIE MArHUTHI, KX
B3aUMOJIEVICTBHE

VYpok-uccnenosanue "M3zyuenue
MOJ€H MOCTOSIHHBIX MarHUTOB"

MaruuTtHoe nojie. MarauTHoe moJie
3eMiId U €ro 3HaUEHHE JUISA JKU3HU Ha
3emiie

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIIEeKTPUUYECKHE 3aps/Ibl.
3apspKeHHBIC TeJla U UX
B3aumMoiercTBUs. I1oCTOSHHBII
AIEKTPUYECKNN TOK"

KonrponsHas pabora no Teme
"DJIeKTpUYECKUE 3apsbl.
3apsiKEHHbIE Tela U UX
B3aumMoiercTBUs. [locTOSTHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab124

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab3e0

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8




59

60

61

62

63

64

65

IpoBepoyHasi pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHasi pabora

OmnsIT OpcTena. MarHuTHoe nojie
NEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

[TpumMeHeHne HIeKTPOMarHuToB B
texHuke. JJaboparopuas pabota
"N3yuyenue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcronp3oBanue
ANEKTPOABUTaTENIEeH B TEXHUUECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI eKkTpoaBUrarTesns"”

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

Onektporereparop. Criocoos
TTOJTYYCHUS JICKTPUICCKOM SHEPTHH.
DJIEKTPOCTAaHIIMH Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DJIEeKTpUUYECKue u

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

66 "DJIeKTpUYECKUE U MAaTHUTHBIC
SIBJICHUS"

67 PesepBHblit ypok. Pabota ¢ Tekctamu
1o TeMe "TenoBble siBiIeHUA"

68 PesepBHrliit ypok. Pabota ¢ Tekctamu

o teme "MarautHeie SBiIeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

145

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonrTpoabusie IIpakTnueckue
n/n Bcero u3ydyeHuss oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
MexaHnndeckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnuorexa [IOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE
nekenue. CpeqHsst © MTHOBEHHas 1
CKOPOCTH
[IpsimonuHEitHOE paBHOYCKOPEHHOE 1 bu6muoreka [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4

CKopocTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'padux ckopocTH

JlabopaTopHas padota "OnpeneneHue

YCKOPEHHS Tella IIPU 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

CBoOomHoe nagenne teia. OIBITH 1

lanunes

PaBHOMEpHOE IBUKEHUE MO bubmuoteka [IOK

oKkpyxHOCTH. [lepnos u wactora https://m.edsoo.ru/ff0ae176
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11

12

13

14

15

16

17

18

19

20

21

22

oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

LleHTpOoCcTpeMUTENbHOE YCKOPEHHE

IlepBr1it 3ak0oH HproTona. Bektop
CHIJIBI

Bropoii 3akon HeroToHa.
PaBHogeiicTByIOIIAs cuia

Tpernii 3akoH HproToHA.
Cyneprniozunus cui

Pemenue 3agau Ha npuMeHEeHUE
3ak0oHOB HproTOHa

Cuia ynpyroctu. 3akoH ['yka

Pemenue 3anau mo treme «Cuiia
YIIPYTOCTH

JIaGopartopHas pabota «Onpenenenue
KECTKOCTU MPYKUHBI»

Cuna tpenus

Pemenue 3anay no teme «Cuna
TPEHUS

JlaGopatopHnas pabota "Onpeznenenue
kod(purmenTa TpeHUs CKOIBKEeHUs"
Pemrenue 3apau no reme "3akoHbI
Herorona. Cuina ynpyroctu. Cuna
TpeHus"

Cuna TsKeCTH M 3aKOH BCEMUPHOTO
TATOTEHUSA. Y CKOpEHHE CBOOOIHOTO

bubnmoreka [IOK
https://m.edsoo.ru/ff0ae612

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ae72a

bubnunoreka LIOK
https://m.edsoo.ru/ff0ae982

bubmuoreka [{OK
https://m.edsoo.ru/ff0aeb6c

bubnuoreka [IOK
https://m.edsoo.ru/ff0aeca2

bubmnoreka IIOK
https://m.edsoo.ru/ff0aee28

bubmnoreka IIOK
https://m.edsoo.ru/ff0af738

bubmnoreka IIOK
https://m.edsoo.ru/ff0afa26

bubnunorexa LIOK
https://m.edsoo.ru/ff0af8be

but6mmorexa [IOK
https://m.edsoo.ru/ffOafb8e

bubanoreka [JOK
https://m.edsoo.ru/ff0af044




23

24

25

26

27

28

29

30

31

najeHust

VYpoxk-koHpepenuus "JIBrxeHue et

BOKPYT TPaBUTALIMOHHOTO LIEHTpA
(Conneunas cucrema). ['amaktuku"

Pemtenue 3amau mo treme "Cuiia
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

[IepBas kocMu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecue MarepualbHON TOUKHU.
AGCOIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpAOTO TEIA ©
3aKPEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuinsl. LenTp TspKEecTH

PaBHOBECHE MaTeprUaIbHON TOUYKHU.
AGCOTIOTHO TBEPAOE TETO.
PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuinsl. LeHnTp TspKecTH

Pemenue 3amau mo teme "MoMeHT
cwibl. LleHTp TsxecTn"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

TeMe "MexaHudecKoe IBIKEHHUE.
Bzaumoneiictsue Ten"
KonTponbhas pabota no teme
"MexaHn4YeCcKOe IBHKEHUE.
BzanmoneiicrBue ten"

Nmnynec Tena. Umnynse cuiiel. 3aKoH

bubnunoreka LIOK
https://m.edsoo.ru/ff0af5f8

bubnuorexa [JOK
https://m.edsoo.ru/ff0af33c

bubmuorexa [JOK
https://m.edsoo.ru/ffOafe36

bubanoreka LJOK
https://m.edsoo.ru/ff0b02b4

but6mmorexa [IOK
https://m.edsoo.ru/ff0b0408

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

bu6nunorexa LIOK
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34

35

36

37

38

39

40

41

42

43

COXPAHEHHUS UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMme "3akoH
COXpaHEHUs uMIyJbca'

VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexanunueckasi paboTa U MOIIHOCTb

PaboTa CHIIBI TSKECTH, CHIIBI
YIPYTOCTH U CUJIbI TPEHHUS

JlaboparopHas pabota «Onpenenexnue
paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHON TTOBEPXHOCTH

CBs3b 9HEprUU U pabOTHI.
IloTenunanpHas 3HEprus
Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUU

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe

JlaGopatopnas pabora «3yuenue
3aKOHA COXPAHEHMSI SHEPTUN»
KonedarensHOE IBUKEHHUE U €TO
XapaKTePUCTUKU

3aryxatomue KonebaHusl.
Brinyxaennsle koiebanus. Pezonanc

MareMaTH4ecKuil ¥ NPy KUHHBIA
MasATHUKH

https://m.edsoo.ru/ffOb07fa

bubnunoreka LIOK
https://m.edsoo.ru/ffO0b096c¢

bubmuoreka [{OK
https://m.edsoo.ru/ffOb0a84

bubnuoreka [IOK
https://m.edsoo.ru/ffOb0db8

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb0c32

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb12fe

bubnunorexa LIOK
https://m.edsoo.ru/ff0b1858

bubnunorexa LIOK
https://m.edsoo.ru/ffOb20f0
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45

46

47

48

49

50

51

52

53

54

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIEOaHUSIX

JlaboparopHas pabota «OnpeneneHue
YacTOTHI U Iepuoja KojaeOaHmii
HPY)KUHHOTO MasTHHUKA»

JlaboparopHas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHOa KoJieOaHi
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

Mexanunueckue BoaHbI. CBOICTBA
MexaHu4ecKux BOJH. [IponoabHbIe 1
MOTNIEPEUHBIE BOJIHBI
Ypok-koHpepeHmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuieckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

VYpok-uccnenosanue "Habmogenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acToThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK U
uHOPa3BYK B IPUPOJE U TEXHHUKE"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

but6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0b197a

bubnuorexa [JOK
https://m.edsoo.ru/ffOb21fe

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

bubanoreka [JOK
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56

57

58

59

60

61

62

63

64

Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoeOaHus ¥ BOJTHBI"

KonTponbhas pabota no teme
"3aKoHBI COXpaHEHUs. MexaHu4ecKue
Kose0aHus ¥ BOJHBI"

DNeKTPOMarHuTHOE IoJIe.
3JICKTpOMaFHI/ITHLIe BOJIHBI

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "lkana
ANEKTPOMArHUTHBIX BOJIH.

Hcrnonbs30BaHKEe 3IEKTPOMArHUTHBIX
BOJIH I COTOBOI CBA3H"

VYpok-uccnenonanue "M3yuenue
CBOMCTB DJICKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa"

Pemenue 3agad Ha onpeneneHue
YaCTOTHI U JJIMHBI BHGKTpOMaFHI/ITHOfI
BOJIHBI

DneKTpOMarHuTHas IpUpo/ia CBETA.
Ckopoctb cBeTa. BonHoBbIE CBOMCTBA
cBeTa

Hcrounuku ceera. I[IpsMonuneitHoe
pacnpoCTpaHEHUE CBETA. 3aTMEHHUS
Connua u Jlynst

3aKOH OTpa)KE€HUS CBETA. 3epKaja.
Pemenue 3ana4 Ha IpUMEHEHNE
3aKOHA OTPAXKCHMsI CBETA

[Tpenomnenue cBera. 3aKoH

https://m.edsoo.ru/ffOb25f0

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2abe

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2fe6

bubnunoreka LIOK
https://m.edsoo.ru/ff0b2c6c

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb31d0

bubnunorexa LIOK
https://m.edsoo.ru/ffOb3658

but6mmorexa [IOK
https://m.edsoo.ru/ff0b38c4

bubanoreka [JOK



65

66

67

68

69

70

71

72

73

74

IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.
Hcnionp30BaHue MOJIHOTO BHYTPEHHETO
OTpaKEHUsI B ONITHYECKUX CBETOBOJAX

JlaboparopHas padota "HccrnenoBanne
3aBUCHMOCTH YTJIa TPEIOMIICHUSI
CBETOBOTO JIy4a OT yTIJja MaJeHus Ha

nn

rpaHuile "BO31yX-CTEKJIO

Ypok-koHpepernus "Micnons3oBaHue
MOJTHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

JIuna3el. OnTHYecKas CHiIa JIMH3BI

[Toctpoenue n3obpaxeHuit B TMH3aX

JlabopaTtopHas pabota "OnpeneneHue
(hOKYCHOTO pacCTOSIHUS U ONTHYECKOM
CHUJIBI COOMpArOIIeH JTNH3HI"

VYpoxk-koHpepenuus "OnTuueckue
JIMH30BBIE TPUOOPHI"

I'ma3 kak onTu4yeckas cucTeMa. 3pCHI/Ie

VYpoxk-koHpepenuus "Jledexror
3penus. Kak coxpanurs 3penue"
PaznoxxeHnue 6emoro ceera B CEKT.
OneiTel HetoToHa. Croxenue
CIEKTPAJIbHBIX 11BETOB. /lucnepcus
cBeTa

https://m.edsoo.ru/ffOb3aea

bubnunoreka LIOK
https://m.edsoo.ru/ffOb3c5c¢c

bubnuoreka [{OK
https://m.edsoo.ru/ff0b3f2c

bubnunoreka LIOK
https://m.edsoo.ru/ff0b444a

bubanoreka LJOK
https://m.edsoo.ru/ff0b4206

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcOa7e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b4684

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcOf4c




75

76

77

78

79

80

81

82

83

84

85

86

JlaGopaTopHas padota "OIBITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U
BOCITPUSITHIO [[BETA IIPEIAMETOB IIPH UX
HaOII0ICHUU Yepe3 I[BETOBBIE
¢bubTper”

VYpoxk-nnpaktukym "BosiHOBBIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTephepeHys u audpaxus"
OmnbiThl Pesepdopaa u miianerapHas
MOJIEIb aTOMa

[Tocrynatel bopa. Moaens atroma bopa
Hcnyckanue 1 nOraoLeHUe CBeTa
atomoM. KBaHTel. JInHelHyaTeie
CHEKTPbI

VYpoxk-npaktuky™m "Habmtonenue
CIIEKTPOB UCITyCKaHUS"

PagnoakTUBHOCTE U €€ BUIIBI

Crpoenue aToMHOT0 siipa. Hykinonnas
MOJIENb

PanuoakTuBHBIE TpEeBpaIeHUSI.
W3oTomb!

Pemenue 3amad mo teme:
"PanuoakTuBHBIE NpeBpaleHus"
[Iepnon nmonypacnana
VYpox-koHpepenuus "PagroakTHBHBIE
W3JIYyYeHHS B IPUPOJIE, METUIIHHE,
TexXHHuKe"

but6mmoreka [IOK
https://m.edsoo.ru/ffOcOe2a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c12a8

bubnuoreka [{OK
https://m.edsoo.ru/ffOcl144c

bubanoreka LIOK
https://m.edsoo.ru/ff0c1550

bu6anoreka LIOK
https://m.edsoo.ru/ff0c1672

bubanoreka LJOK
https://m.edsoo.ru/ff0c18ac

bu6nmorexa LIOK
https://m.edsoo.ru/ff0clal4

bubnunorexa LIOK
https://m.edsoo.ru/ffOclb4a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2126
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88

89

90

91

92

93

94

95

96

SnepHble peakuyu. 3aKOHbI
COXpaHEHHUS 3apsiIOBOTO U MacCOBOTO
yHCel

9Hepr1/1;1 CBsI31 aTOMHBIX SAJEP. CBs13b
MacCChbl 1 SHCPIruu

Pemenue 3ampau no reme "Snepueie
peakuun"

Peakuuu cunTe3a u eneHus suep.
Wcrounuku sHeprun ConHua v 3BE311
Ypok-koudepenuus "Anepunas
sHepreTHka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[TonroToBka K KOHTPOJIBHON paboTe 11O
TeMe "DJIEKTPOMArHUTHOE TIOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanTtoBbI€ siBEeHNA"

KonTponbHas pabota no teme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTPOMArHUTHHIE BOJHBI.
KBanToBrIe siBIcHUS"

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"B3zanmonenicTBue Tea"

[ToBTOpenue, o6o0menue. Pemenune
pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "TernoBsie npoueccor”

IToBTrOopenue, o6o0menue. Pemenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1e88

bubanoreka LIOK
https://m.edsoo.ru/ff0c223e

but6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

bu6nunorexa LIOK



97

98

99

100

101

102

pacyeTHBIX M Ka4E€CTBEHHBIX 3aa4 110
teme "KII/] TeroBeIx aBUrarenci"

[ToBTOpenue, o6o0menue. Pemenue
pacueTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "KIIJI anekTpoycTanoBok"

[ToBTOpenue, o6o0IeHNE.
JIaboparopHbie pabOTHI IO KypCy
"CBeToBbI€ sIBJICHUS"

[ToBTrOopenue, o600menue. Pabora ¢
TEKCTaMU 110 TeMe "3aKOHbI
COXPAaHEHHUs B MEXaHHKe"

[ToBTOpenue, o600meHne. Pabora ¢
Tekcramu 1o teMe "Koiebanus u
BOJIHEI"

IToBTrOopenue, o6o0mmenue. Pabora ¢
TekcTaMu 110 TeMme "CBeTOBBIC
SABJICHHS"

[ToBTOpenue, o6o6menue. Padora ¢
TekcTtaMH 1o TeMe "KBaHTOBasg 1
sanepHas Gpusmnka"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102

27

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2b30

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2c52

bubnuoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bubnuoreka [{OK
https://m.edsoo.ru/ff0c2e82

bu6anoreka LIOK
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJabTara

11

1.2

13

14

1.5

1.6

1.7

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

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (PU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SIBICHUN

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (uU3MUYECcKUe sBJICHUS,
UCHONB3YS (U3MUECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €r0 MaTeMaTH4YeCcKoe

BBIPAXKCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

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



1.8

1.9

1.10

1.11

1.12

1.13

1.14

dbopMyibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBHSL 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
¢buznyeckue BeIWYUHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTD
CIIPaBOYHbBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJYYSHHON (PU3UYECKON BETUUMHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
poBepsieMoe  MpEANoioXKeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAWUTb OLIMOKU B

XO0J¢ OIIbITa, ACJaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENNONIOKEeHNUs, coOUpaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYITUPOBATH BBIBOBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBAaHUS, COOMpPAThH
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS MPEJI0KEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PH3MUECKUX
BEJIMYMH B BUJIE€ NPEIJIOKEHHBIX TaOINIl U TpapUKOB, A€TIaTh BHIBOJIbI

110 pe3yJjibTaTaM HUCCICAOBaHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIEerys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE MCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHMKH Oe3omacHocTd mpu pabore ¢

J1a0opaTOpHBIM 000pyIOBaHUEM

yKa3plBaTh NPUHIUNBI  JEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIIONIBb3YSl 3HAHUS O CBOMCTBaX (U3MYECKUX  SIBICHUH U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH



1.15

1.16

1.17

1.18

1.19
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11
1.2

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecnieyeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npruOOpaMy U TEXHUIECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKPY)KaIOIHeﬁ cpenc

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B cetu VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM M MYyTEM CpPAaBHEHMS Pa3JIMYHBIX HCTOYHHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOU HIIU

MOJKET OBITH HGHOCTOBepHOﬁ

HCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMAaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyONUYHO JelaTh KpaTKue cOOOIIeHHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIEIOBAaHUM, TPU HTOM
IPaMOTHO HCHOJIb30BaTh HW3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B rpymnmnc B COOTBETCTBUH C IIOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPAMBATH
KOMMYHUKATHBHOC BSaI/IMO,HefICTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIBb30BaTh IOHATHA

pa3jindaTthb SABJICHUA IO OMHCAHUIO HUX XapPAaKTCPHBIX CBOMCTB U Ha



13

14

1.5

1.6

1.7

1.8

1.9

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

pacrno3HaBaTh MPOSBICHHUE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU ITOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEJIMUYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTb  TIpadUKud  M3YYEHHBIX  3aBHCHMOCTEH

(UBHUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPAXXCHUC

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momomplo 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3nyYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JaHHBIX JUI pelleHHs 3ajauyd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacuy€Thl U CPAaBHUBATH
MOJy4eHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOIIH
(bU3HYECKUX METOAOB, UCTIONB3YS OMKCAHUE UCCIIEOBAHUS, BRI T
MPOBEPSIEMOE TIPEIIOJIOKEHUE, OICHUBATh MPABUIBHOCTH TOPSIKA
MIPOBEICHUS UCCIIEIOBAHUS, JI€aTh BBIBOIbI

MPOBOANWTH OMBITHl MO HAOMIOMECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYECKUX  CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC

OpPEANoNoKEeHUsl, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

000py/I0BaHusl, ONKUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0COJIFOTHOM MOTPEIHOCTH

MPOBOAMTh  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM IMPSMBIX H3MEPEHMIA:
IUIAHUPOBATh HCCJIEJIOBaHUE, COOMpATh YCTAHOBKY U BBINNOJHSTH
U3MEpeHusi, Ccienysd  MNpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl U TpadHKOB,

ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM MCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHWUPOBATb U3MCPCHUS, CO6I/IpaTL SKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ciaeaysa HpeI[HO)I(eHHOﬁ HHCTPYKLIUMHW, W BBIYHUCIATH 3HAYCHHC

BCINYHHBI

coOnrofarh IpaBWwiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh HPUHLMINbBI JEHCTBUA HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHHMH U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

paCHOSHaBaTB HpOCTBIG TCXHHUYCCKHC y()TpOI\/'ICTBa 158 I/ISMCpI/ITCJ'H)HI)IC
npuOOpHI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTABJISTH CXEMBbI
JIEKTPUYCCKUX IIeTIeld C TIOCTEeIOBAaTEIbHBIM W TMapauIeIbHBIM
COCTMHEHUEM  DIEMEHTOB, pa3iuyas yCJIOBHBbIE 0003HAYCHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENen

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIONIh30BaHUS (PU3UUYECKUX 3HAHUHN B TTOBCEIHEBHOM
KU3HH 171 oOecriedueHHs 0O€30MacHOCTH MpU  OOpalieHuu ¢
npuOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U
COOJTFOZICHHSI HOPM KOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAFOIIEH cpere
OCYIIECTBIISATh TOUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
WuTepHeT, Ha OCHOBE HMEIOIIUXCS 3HAHUW W TyTEM CpaBHEHUs
JOIIOJIHUTCIIBHBIX HCTOYHUKOB BBIIACISATH I/IH(i)OpMaHI/II-O, KOTOpaH

SABIIACTCA HpOTI/IBOpqu/IBOI\/'I WJIA MOXKET OBITh HCHOCTOBepHOﬁ

UCIIONIb30BAaTh IPH  BBIMOJIHEHMHM YYE€OHBIX 3a/laHuil  Hay4yHO-
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1.2

1.3

14

MOMYJSIPHYIO JIUTEPATYpy (DU3MUECKOro COAEpkKaHMs, CIPaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBaHUS TEKCTa, nMpeoOpa3zoBaHusl HHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTyIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICpKaHUsl, B TOM 4YHUCJIEC NYyOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JEATEIBbHOCTH, IIPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00sI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JESATENbHOCTh TIPYIIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

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

HCIIOJIB30BATh M3YUYCHHBIC ITOHATUSA

pa3jindaTtb SABJICHUA 10 ONMHNCAHUIO HUX XaApPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIHUX JAHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

pacro3HaBaTh MpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKue SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,

CBSI3BIBAIOIME JIAHHYIO (PU3MUYECKYI0O BEIMYMHY C JIPYTUMH



1.5

1.6

1.7

1.8

1.9

1.10

1.11

BEJIMYMHAMHU, CTPOUTh  TIpaduKud  H3yYEHHBIX  3aBUCUMOCTEH

(GU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHE SIBICHUS W TPOIIECCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUEC

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

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

pemiate pacuéTHbele 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATH HEJOCTAIONINE HIIH
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOIUTh PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA CI)HSH‘ICCKOﬁ BCIIMYHHBI

pacrio3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PELIMTh MHpPU HNOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBLAEIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJMTH OIBITHl 10 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEJ: CaMOCTOSTEIHHO COOMPATh YCTAHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHMA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOII

IPOBOJUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOM BeTW4HHBI ((POKyCHOE
paccTosHue cobOuparomeil JuH3bI), 000CHOBBIBaTH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAHUEM TPSIMBIX W3MEPEHUMU: IJIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbHO COOUpaTh YCTaHOBKY, (DUKCUPOBATh PE3yJIbTaThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIMYHMH B BHUIC T8.6JII/IL[I/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpaduKoB, IenaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIeays NPEIIOKEHHOW WHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBuja TCEXHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

pa3nn4yaTth OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, Jy4, TOHKAas JIMH3a, IUIAHETApHAs MOJEIb aTOMa, HYKJIIOHHAas

MOJCJIb aTOMHOI'O sAJ1pa

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa MX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQCCKI/IG 3aKOHOMCPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOLIECCOB TNPH PELICHUH Y4eOHO-ITPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

OPUBOANUTH TNpHUMEPHl (HAXOAUTH MH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpU  OoOpalieHHuH C
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHUSI 3/I0pPOBbS U

CO6.]'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IIOBCACHUA B 0pr>1<a}0mel71 cpeac

OCYIIECTBIISATH MOUCK MHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (QOPMYNIHpYs TOUCKOBBIM  3aIpoc,
HAaXOOUTh TYTU  ONPEHECIEHUS  JOCTOBEPHOCTH  ITOJYYEHHOU
uH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JTOMOJIHUTEIHHBIX

HCTOYHHUKOB

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PHU3MUECKOro COoJep)KaHUs, CIpPaBOYHBIE
MaTepuainsl, pecypchl ceth MHTepHeTr; BiazeTre npuémMamu

KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMAIIMU U3 OJIHOM



1.20

1.21

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIbKUX HCTOYHUKOB (HPU3UIECKOTO
COJepXkKaHus, MyOJIMYHO NPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHE NpPE3CHTAlEed ¢ y4ETOM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

IPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJHEHUEM IUIaHA
JIEUCTBUA W KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ, B JCATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

Ou3uka — Hayka O Tmpupone. SIBIeHHUS NPUPOIBL.
dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIEC,

QJICKTPHUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ouznyeckue BenuuyuHbl. M3Mepenune — usmueckux
BenuuuH.  Dusumyeckue  npubopsl.  IlorpemnocTts

n3MepeHuil. MexayHapoaHasi cuctemMa eIMHUIL

ECTGCTBGHHOHay‘lHHI‘/‘I MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsCHEHHE

HaOJII0OaeMOTO SIBJICHUS
Onucanue pU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue pabOTHI:

N3mepenue paccTosHUM.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Te.

N3mepenune TemmepaTypbl IPU MOMOIIU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIIECTBA

7 KJIACC
Kon Kon

pasaena JIEMEHTA
1.1
1.2
1 1.3
1.4
1.5
2.1

2
2.2
2.3

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl.
OneIThl,  OKa3bIBAIOIIME  JUCKPETHOE  CTPOCHHUE
BEIIIECTBA

JBuwxeHnne yactun  BemectBa. CBA3b  CKOpPOCTH
JIBUKEHMSI 4YacTHIl C TemIepaTrypoid. bpoyHoBckoe
nBUKeHHue, Tuddy3us

B3aumopeiicTBie yacTHI] BEIIECTBA: MPUTSKEHUE U

OTTAaJIKUBaHUC



2.4

2.5

2.6

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B,
KUAKOCTEH W TBEPABIX (KPUCTANIMYECKUX)  TeEl.
B3auMocBs3p MeXJly CBOHCTBAMM BELIECTB B pPa3HbIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM
OcobenHoctu arperaTHbIX COCTOSTHUH BOJBI

[IpakTryeckue pabOTHI:

Ouenka jauamerpa aTromMa METOJAOM  psjioB  (C
HCIIOIb30BaHuEM (oTorpaduii).

OnBITHI 110 HAOJIOICHUIO TEIUIOBOTO PACIIUPECHHSI Ta30B.
OnbIThI 1o 00HapPYKEHUIO NeHCTBUS CHUI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
HEPAaBHOMEPHOE JIBUKCHHE

Ckopoctb. CpenHsisi CKOPOCTh IpU HEPABHOMEPHOM
JBYOKEHUM. Pacd€r myTH 1 BpeMEeHM JBUKEHUS

SBnenne mHepuuu. 3akoH MHEpuUuHU. B3aumopeiicTBue
TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHUS TEll
Macca kak Mepa HHEPTHOCTH Tena

[InotHoCTH BemecTBa. CBA3b MJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B eIMHUIIE 00bEMA BEIIECTBA

Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE

Cuna ympyroctu u 3akoH ['yka. V3Mepenue cuiibl c
IIOMOILBIO JUHAMOMETPA

SIBneHue TATOTeHMs U cwila TskecTH. Crila TSKECTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

Cuna tpenusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
Tpenue B IpUpoie U TEXHUKE

Ciio)keHHMe CWi, HANpaBJIEHHBIX MO OJHOW MPSIMOM.
PaBHOelicTBYIOIIIAsA CHIT

[IpakTuyeckue paboOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHKEHUS

(mapuka B JKUJIKOCTH, MOJEIU  AJIEKTPUYECKOTO



3.11

3.12

aBToMoOMIII W Tak pgainee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa 10
HaKJIOHHOM  1IockocTH. OmnpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLINE
3aBUCUMOCTh pacTsDKeHus (medopmManuu) mpyKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCHMOCTD CHJIbI TPEHHUS CKOJIBKEHHS OT Beca Tejla U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEH

@usuyeckue SABICHUSA B IIPUPOJE: NIPUMEPHI JIBWKEHUSA C
pa3IMYHBIMM CKOPOCTSIMHU B JKUBOW U HEKUBOU IPUPOJE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTporucTBa: TUHAMOMETP, NOAIINITHUKA

TIABJIEHME TBEP/IBIX TEJI, JKUIKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

[[aBJ'IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

YBCIMYCHUA OaBJICHUA

JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,

TEeMIEPaTypPhl

Hepez[aqa JAaBJICHUA TBép,[[BIMI/I TCIaMH4, )XUAKOCTAMHU U

razamu. 3axoH Ilackais. ITHeBMaTHUeCKHE MAIIMHEI

3aBUCHUMOCTH JaBJICHUS KHUIKOCTH oT I‘J'Iy6I/IHI>I.
I'mapocraruyeckuit napagokc. CooOIIaOIMecs COCybl.

FI/II[paBJ'H/ILIeCKI/Ie MEXaHU3MBbI

ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHsl
CYIIECTBOBaHMS BO3AYIIHOM o006onouku 3emiu. OmnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIEHUS OT

BBICOTBI HaJl ypPOBHEM MOPsI
N3smepenne armocdepnoro naenenus. [Ipubopsr mmst
M3MepeHust aTMOC(HEepHOro JaBICHUS

JlelicTBue KUIAKOCTH MU Ta3a Ha NOTPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoOH
Apxumena

[limaBanue ten. Bo3ayxoruiaBanue

[IpakTuyeckue paboOTHI:

HccaenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT



4.10

411

00béMa TOTpYKEHHOWM B OJKHJAKOCTH YacTH TeJa.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha
TENO, NOrpyk€HHoe B  KuAKoCcTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CUJIbI, JAEHCTBYIOLIEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CHJIBI, JIEHCTBYIOLIEH Ha TEJIO0 B JKUAKOCTH, OT 00BEMa
MOTPYKEHHOM B JKHUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHHE  JIOAKM W OIpeAciieHHe €€

l"py30HO,Z[T>éMHOCTI/I

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 J1aBJICHUsI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuyeckue yCTpoiicTBa: cooOIIaOIIMUecs COCYbI,
YCTPOMCTBO  BOJOINPOBOJA, THUIPABINYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

5.9

Mexanunueckas paboTa
MexaHnueckas MOIHOCTb

HpOCTLIe MCXAaHU3MBI: pbI4ar, 6J'IOK, HaKJIOHHAasa

IJIOCKOCTh. [IpaBuito paBHOBECHS phIUara

[IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0JIOKY
«3omoroe  mpaBuio»  MexaHuku.  Koadduument
MOJIE3HOT' O JIeiCcTBUS MEXaHH3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

[loTenuumanpHast SJHEPTUU TeNA, MOJHATOrO HaJ 3eMIIEN
Kunernueckast sneprus

[Tonnas mexaHuueckass SHeprus. 3aKOH H3MEHEHHS U
COXpAHEHUS MEXAHUYECKOU SHEPTrUH

[IpakTuueckue padbOTHI:

Omnpenenenue padOTHI CUIIBI TPEHHS MIPH PABHOMEPHOM

JABMOKCHHUHN TEJla II0 FOpHSOHT&J’IBHOﬁ IMOBEPXHOCTH.



Uccnenosanue YCJIOBUM paBHOBECHS phryara.
N3smepenne KIIJ[ HakioHHOM miockoctu. M3ydeHue

3aKOHa COXpaHCHUA MEXaHU4IEeCKOM OHEpPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOABMXKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOPUM CTpPOEHHUs BemlectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHBIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mogenmu  TBEPAOrOo, OKUAKOTO W ra3o00pa3zHOTro
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYISIPHOKHHETHYECKON
6
TEOPHH
6.4 CMaunBaHUe U KallWJUISIPHBIC STBIICHUS
6.5 TemtoBoe pacIipeHne U C)KATHE
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl H3MEHEHHsI BHYTpEHHEH
' SHEpruu: Tersionepeada U copepiieHue padoThl
68 Bunsl Temonepenadn: TEIUIONPOBOIHOCTh, KOHBEKITHS,
' U3Iy4YeHue
6.9 KommuectBo  temmorel. YaenbHas — TEIUIOEMKOCTH



6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

BEIIECTBA

TermooOMeH u TemaoBOe paBHOBECHE. YpaBHEHUE

TEILIOBOTO OalaHca

IInaBnenue u OTBCPACBAHUE KPHUCTAINIMYCCKUX BCIICCTB.

VY nenbHas TeIuioTa IUIaBJICHUS

[TapooOpa3zoBanue 1  KoHJeHcanus. Mcmapenue.
Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
3aBHCUMOCTh TEMIEpaTypbl KHIIEHUS OT aTMOC(EpHOTro

JIaBJICHUS
BiraxxHoCTh BO31yX2
OHeprus TOIIMBA. Y IebHasl TENJI0Ta CTOPAHUS

[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
TEIJIOBOI'O JBUTaTelisd. TemoBhIe NBHTATEIIM M 3allluTa
OKpY>KarloIlEeu cpeibl

3aKOH COXpaHEHMS U MPEBPAILICHUS SHEPTUU B TEIJIOBBIX

nponeccax

[IpakTudeckue pabOTHI:

OnbIThI no 00HapYKEHUIO JIEHCTBUS cui
MOJICKYJISIPHOTO TTPUTSKEHUS.

OnpITl TIO BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM
COJIU WJIU caxapa.

OnbITHI 110 HAOIIOIEHUIO TETIJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPABIX TEIL.

OrmpezienieHne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HATPEBAHUS WIH OXJIKICHUS.
[IpoBepka ruMOTE3Bl JIMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEeMIIepaTyphl.

HaGmronenne w3MeHeHUs BHYTPEHHEW JHEpPIHH Tella B
pe3ynbTaTte Teronepeaadu 1 paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUS TETIOOOMEHA MTPU CMEIIMBAHUHU

XOJIOTHOW U TOpsiYEN BOBI.



6.18

6.19

OnpeueneHHe KOJIN4YCCTBa  TCILJIOTHI, MOJIY4YCHHOT'O
BOJIOM IpU TEIUIOOOMEHE C HArpeTbiM METaUIMYeCKUM
LMJIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

OHpeI[eJ'ICHI/IC YHGHBHOﬁ TCIJIOTHI IIJIaBJICHUS JIbJA.

@usnyeckue SBICHHA B IPUPOAE: IOBEPXHOCTHOE
HaTSDKCHWE W KalWULIPHBIE SBICHUS B IPHUPOAE,
KpHUCTaJUIbl B Iipupoze, usnydenue ConHua, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHNE POCHI, TyMaHa,
VHes, CHera.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

Onexrpuzanys Ten. J[Ba poaa 3JIeKTpUUECKUX 3aps/IOB
BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
(3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEJIaMH)
Onexrpudeckoe nose. HanpskEHHOCTb JIEKTPUUYECKOTO
nons. lIpyHOUD Cyneprno3uiuu 3JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn osnexktpuueckux 3apsaoB. OJEMEHTApHBIN
anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JUDJIEKTPUKU

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKH  TOK.  YCIOBHS  CYHIECTBOBAHMS

QJICKTPHUYCCKOI'0 TOKA. W cToUHNKH TOCTOSTHHOTO TOKA

JevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,



7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

HAIIps>KECHUEC

CornpoTuBieHue MIPOBOJHHUKA. VYnensHoE

COIPOTHUBIICHHE BEIIECTBA
3axon OMa JJi yyacTKa Lenu

HOCJ’ICI[OB&TGJ'IBHOG u napaaijiciIbHOC COCAUHCHUC

MPOBOJTHUKOB
Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUICCKOM

OHCPI'vHA B 6LITy. KOpOTKOG 3aMBIKaHHC

IlocTrostHHBIE MarduTbl. B3auMoaelcTBUE MOCTOSHHBIX

MarHuToB

MarautHoe T1oie. MAarduTHOE TIOJE€ 3€MJIM U €ro

3HAYCHUC JIA )KU3HHU Ha 3emite

OmneIT Opcrena. MaruutHoe mosie 31eKTPUYECKOTo TOKa.

HpI/IMeHCHI/IC QJICKTPOMAIrHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. Vcmons3oBaHue
3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TPAHCIIOPTE

OMBITEI ®dapanes. SIBieHue 3JIEKTPOMArHUTHOMU

naaykiuu. [Ipasuno Jlenna

DNeKTpOTeHEePaToP. Crioco0mr TTOTyYEHUS
JNEKTPUYECKON  JHEPruHu.  DJEKTPOCTAHIIMKM  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX SHEPIrun

[IpakTuyeckue paboOTHI:
OnbITH O HAOMIONEHUIO 3IEKTPU3ALMU TNl MHIYKIHUEH
Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nACUCTBHSA SJIEKTPUYECKOrO OIS  Ha



NMPOBOAHUKH U NUIJICKTPUKH.

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

W3mepenue u peryinpoBaHue CUIbl TOKA.

N3MepeHne u peryampoBaHue HAIPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha Pe3UCTOpE.

OHLITBI, ACMOHCTPpHUPYIOIIUC 3aBUCHUMOCTH
IEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHMKA OT €ro
JUIMHBI, TJIOLIA/IU TIONEPEYHOro CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuna CIOXKEHHS HAOPSOKEHUW  TIpU
MOCJIEI0BATEIBHOM  COCIMHEHUHM JBYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapaieIbHOM
coeAMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOrO0 TOKA, UAYILEro 4epe3 PEe3UCTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIIEIIIEMON Ha pe3ucTtope. Mcecnenosanne 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarasuTHOI'O BSaHMOﬂeﬁCTBI/ISI IIOCTOSAHHBIX MArHuUTOB.
W3y4eHne MarHuTHOTO IOJI IOCTOSIHHBIX MAarHUTOB IIPU
ux o0beAMHEHUM U pasjeneHuu. MccienoBanue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI
BBaHMOHeﬁCTBHH KaTymKyu ¢ TOKOM WU Mariuta OT CHJIBI
TOKAa W HallpaBJIEHHWs TOKa B KaTrylike. l3yueHue

JIENCTBUSL MarHMTHOIO IIOJS Ha INpOBOAHUK C TOKOM.

Koncrpyuposanue 54 U3y4YeHue paboThl
3IIEKTPOJIBUTATEITS. N3mepenne KII/J
3JIEKTPOJABUIATEIILHON YCTaHOBKH. OnbIThI o

HUCCICIOBAHHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIUU:

HUCCiICaJ0OBaHUC W3MCHEHHMI 3HAYeHUSI | HaIpaBJICHUA



7.21

7.22

9 KIIACC

Kon

Ko snementa

pasznena

WHAYKIMOHHOI'O TOKa

dusnueckue SBICHUS B MPUPOJE: IIICKTPUUECKUE
SBIICHUsT B  arMmocdepe, dIJICKTPHUUECTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiiu, Apeld MooCcoB,
POJIb MAarHUTHOTO TOJIA JUISl )KU3HU HA 3eMiie, MOJISIPHOE

CHAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON SHEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPaTOp NOCTOAHHOI'O TOKA

[IpoBepsieMble IEMEHTBI COAEPKAHUS

MEXAHUWUYECKUE ABJIEHUA

8.1

8.2
8.3

8.4

8.5

8.6

8.7

8.8
8.9

Mexanuyeckoe JABWXKEHHE. MarepuanbHas TOYKA.

Cucrema orcuéra
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE

HepaBHomepHoe mnpsimosiuHeiHoe nBrkeHue. CpemHsis
W MIHOBEHHAas CKOPOCTb Tejla NpPU HEPABHOMEPHOM

JABM>KCHUU

VYckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHENHOE

IBUKEHUE
CBobOoauoe nanenne. OnbITe! [anunes

PaBHOMepHOE nBMXXKEHHE MO OKpyXHOCTU. llepuon u
yacToTta oOpareHus. JInHeHas W yriioBas CKOPOCTH.

[leHTpOCTpEMUTEIIBHOE YCKOPEHUE
[IepBe1it 3akoH HproToHa

Bropoii 3akon Herotona



8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

Tperuii 3akon Herotona
[IpuHIMI CyneprnO3UILIUH CUTT
Cuna ynpyroctu. 3akoH ['yka

Cuna TpeHMs: cuia TPEHHs CKOJIBKEHUS, CUJIa TPEHHUS
IIOKOSI, IpYTH€ BUJIbl TPEHUS

Cuna TSKECTM U 3aKOH BCEMHUPHOIO TITOTEHMS.
YckopeHue cBOOOIHOTO NaieHUs

JBwxenue  muaner  Bokpyr  Comnma.  IlepBas
KOocMU4YecKasi CKopocTb. HeBecoMocCTh U nieperpysku
PaBHOBecue marepuaibHON TOUKH. AGCOIIOTHO TBEPI0E
TEJI0

#HH##Par###PaBHoBecue TBEPAOrO Tela C 3aKPEIUIEHHOM
OCbI0 BpameHus. MomeHT cuisl. LeHTp Tsoxectn
Nmnynsce tena. M3menenne umnyibca. iMiynsc cuiibt
3aKOH COXpaHEHMsI UMITYJIbCA

HiHPar#H#PeakTuBHOE ABM)KEHUE

Mexanunueckasi paboTa U MOIIIHOCTb

PabGora cun Tsxectw, ynpyroctu, TpeHus. CBA3b
SHEpPruu 1 paboThl

[loreHumaneHass d2Heprus Tejna, MOJHATOrO  Haj
TMOBEPXHOCTHIO 3eMJIH

[ToTeHnmanpHast YHEPTHS CKATOU MPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
SHEPrUu

3aKOH COXpaHEeHMsI MEXaHMYECKON YHEPTHH
[IpakTuueckue padbOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHUs Opycka
WIM JIBJKEHUS IIapuKa IO HAaKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Telna NMpPU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BpPEMEHH IIPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHONW CKOPOCTH.
IIpoBepka THUIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM

JIBUKEHUHM 0€3 HAdyaJbHOW CKOPOCTH IYTH OTHOCSTCS



8.28

8.29

KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOILUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHHSI CKOJIb)KEHUS
OT cuibl HOpMalnpHOro jasieHus. OnpeneneHue
KodpduuueHTa TpeHus ckKoabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUS TpU PAaBHOMEPHOM JIBWXKEHMU Tejla IO
rOpU3OHTaNIbHONW ToBepXHOCTH. Ormpenenenue padboTHI
CWJIBl  YOpYyrocTu  Ipu  HoabéMe  Ipy3a C
HCIOJIb30BAHUEM  HEMOABM)KHOIO M IOJIBUYKHOTO

0J10KOB

dusnyeckue SABJICHUS B MPUPOC: MPUIUBLI U OTIMBBI,
nerkeHre TutaHeT COJHEYHOW CHCTEMBI, PEaKTHBHOE
JIBHKCHHE KUBBIX OPraHU3MOB

TexHuueckue  yCTPOMCTBA:  CHUAOMETP,  JaTYUKH

IIOJIOYKEHUSI, PACCTOSIHUA U YCKOPEHUsI, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

9.7

KonebarensHoe JABHKCHUC. OcHoBHbBIE XapaKTCPUCTHUKU

KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

Maremarnueckuit u NPY>KAHHBIN MasITHUKHU.

HpeBpameHI/Ie OHEPTHUHU IIpU KoJie0aTeIbHOM JABHMKCHHUHA

3aTyxa}01uHe KoJIeOaHMS. BBIHY)K,ZLCHHBIG KoJIeOaHHSI.

Pe3onanc

Mexanuueckre BOJHBL. CBOICTBA MEXAQHUYECKUX BOJIH.
[IpononbHBIE U TIONIEpeYHBbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI

B TBépIIOM TCIC, CceliCMUYECKHE BOJIHBI

3Byk. I'pomMKoCTb 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa

Nudpa3Byk u ynpTpasByk

[IpakTuueckue padbOTHI:

OnpeneneHnre 4YacTOTHl W Tepuojaa  KoleOaHMi
MaTeMaTUYECKOI0 MasiTHUKA.

Onpenenenre 4YacTOTHl W Tepuojaa  KoleOaHMi
MPY>KUHHOTO MasITHUKA

HccnenoBanne 3aBUCUMOCTH —TepHoja  KojieOaHui
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11

9.8

9.9

MIOABEIIEHHOT0O K HHTH TIpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCHMOCTH — IEpHOAA  KojeOaHUi
IIPYKUHHOTO MasiTHMKa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuoaa Kosie0aHun rpysa,
MIOJIBEILIEHHOTO K HHUTH, OT MacChl Ipy3a M JKECTKOCTH
npyXuHsl. I3Mepenune yckopeHus cBOOOIHOTO MaieHUs
duznueckue SIBICHUS B npupoac: BOCIIPUATHC 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHUE, CEHCMUYECKUE BOJIHBI,
IyHaMH, 3XO0

TexHudeckue yCTpOWCTBA: 3XOJOT, HCIOJIB30BAaHUE

yIbTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

101 DJNEeKTPOMAarHUTHOE I0Jie. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa csera. CKOpocTb cBera.
' BonHoBEIE cBOlICTBA CBETA
[IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOICTB  JJEKTPOMarHMTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TeieoHa
Ousnueckue SBIEHUS B TPHUPOJE: OHOIOTHYECKOE
10.5 JeiicTBre BHUJUMOTO, yABTPahOIETOBOIO u
PEHTI€HOBCKOI'O N3JIy4eHUN
106 Texnuueckune YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBast mozens cBera. MIcTOUHMKYM cBETa
11.2 [IpsimonnHEHOE pacpoOCTpaHEHHUE CBETA
113 Otpaxenue cBera. [Inockoe 3epkano. 3akKOH OTpaKeHUS
' cBeTa
114 [Ipenomnenue cBera. 3aKOH MpPEJIOMJICHHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakEHUE CBETa
115 JIunza. Xop mydyel B JINH3E
11.6 Ontuyeckast cucrema QoToarnmnapara, MHUKPOCKONa M
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TCJICCKOIIa

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

11.7
JaJIbBHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HploToHA.
' CnoxxeHue cieKkTpalbHbIX IBETOB. Jlucnepcus ceera
[IpakTuueckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTM  yIjla  OTPaKEHMUs
CBETOBOTO JIy4a OT YIJIa MaJICHHUS.
W3yuenne xapakTEpUCTHK H300paXeHUs MpeaMeTa B
IIJIOCKOM 3€pKalie.
HccnenoBanne  3aBUCHUMOCTH  yIjla  NPEJIOMIICHHUS
CBETOBOTO JIy4a OT yIJia MaJIeHHs Ha TPAHULE «BO3IyX —
11.9 CTEKJIO».
[Tonydyenune u300pakeHHil C TOMOIIBIO COOMparoIIei
JIVH3BI.
Onpenenenre (OKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CWJIBI COOMPATOIIEH JIMH3HI.
OMnBITHI O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OnpITBl TIO BOCTIPHUATHIO IIBETA TMPEIMETOB TPH HX
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
®duznyeckue sBIeHUs B npupoje: 3atMeHuss ConHua u
11.10 JIyHbl, 11BETa Tel, ONTHYECKHE SBJICHHS B aTMocdepe
(uBeT HEOa, pedpakiius, paxyra, MUPax)
1111 Texnuueckune YCTPOMCTBA:! OYKH, IIEPUCKOII,
' (doToanmapar, ONTHYECKHE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA
121 OmnwiTel Pezepdopna u 1utaHetapHas MOJENb aToMma.
' Moaens aroma bopa
129 Hcnyckanne u morjiouieHre cBeTa aToMoM. KBaHTEHI
' JInnenyaTele CIIEKTPHI
12.3 PanuoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHHs
194 Ctpoenne aromHoro sapa. Hykionnas Mopgenb
' aTOMHOTrO siipa. M30Tomnsl
12.5 PagnoaktuBuble npeBpaumienus. Ilepuon mosrypacnana



12.6

12.7

12.8

12.9

12.10

12.11

12.12

ATOMHBIX AOCP

H,I[epHBIC pCaKIunu. 3aK0HBI COXpAaHCHUA 3apAa0BOro nU

MaCCOBOI'O YHUCCII
SHGPFI/ISI CBs3U aTOMHBIX ALCP. CBs13b MacCHI U OHCPIUuun

Peaknun cunresa u aenenus saep. Mictounuku sHepruu

CouHiia 1 3831

Snepnas osHepretuka. JlelicTBUE  PpaJlMOAKTHUBHBIX

I/I3J'Iy‘-I€HI/If/'I Ha JXUBBIC OPraHU3Mbl

[IpakTuueckue pabOTHI:

HaGnronenne CIUIOMIHBIX W JHMHEHYATBIX CIIEKTPOB
U3ITy4eHUsl.

HccnenoBanue TPEeKOB: M3MEPEHHE SHEPTUU YACTHIIBI
10 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).

W3mepenune paanoakTHBHOTO (poHA

®usnueckue SBIECHUS B IPUPOJE: ECTECTBEHHBIN
paAMOaKTUBHBIN ¢ox, KOCMHUYECKHE Ty4H,
palMOAaKTUBHOE W3IYYCHHE TPUPOJHBIX MHHEPAJIOB,
JecTBUE PaJAMOAKTHBHBIX H3Iy4YeHUH Ha OpraHu3Mm

YCJIO0BCKa

Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/II[yaJ'IBHHﬁ AO03UMETP, KaMEpa Bunscona



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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

[lonnmanne ponu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poau (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢bu3nyecKkux 3HAHUH W UX POJM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHHM Kak
croco0e CyIIeCTBOBaHUsI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3UUYecKoe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHUEC UX IJId PCIICHUSA y‘—Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/UICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U SMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U cbmnqecxne SIBJICHUA,

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

BnageHnue ocHOBaMH METOAOB HAy4YHOTO TIO3HAHUS C y4ETOM
COOJTIOIEHHsT TPaBWJI O€30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM:

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY



U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHMCHIBATD €0 PE3YIbTAThI, (HOPMYITHUPOBATH BBIBOJIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUMH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAYEHUE BEJIMYMHBl U AHAIU3UPOBATH IOJYyYEHHBIE PE3YJbTaThl C
Y4€TOM 3a/JaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OAKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  HPEACTaBIATH
MOJIyYEHHBIE 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUOEC TaOIUIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOMCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSTh UX JUIs

00BACHEHHS (1)I/IBI/I‘ICCKI/IX IMpouecccoB

YMmeHne oOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallMd MPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NUECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMECPHOCTHU U MOACIIN

VYMmeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (U3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBAaTh KpPaTKOE YCJOBHE 3aayM,
BBISBIISITh HEJOCTAIOLINE JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTHh PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOJTYYEHHOTO
3Ha4YeHUs1 (PU3MUECKON BENMYMHBI; YMEHHUE OINPEIENATh Pa3MepHOCTh

(I)I/I3H‘{CCKOI‘;I BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HeoOXoauMmble (pu3nueckue
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3aKOHOMECPHOCTH

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecreyeHHss O€30HMacHOCTH — NpHU
oOpamieHUn ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIIeH cpele; MOHUMaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHHHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

OnbIT moMcka, NpeodOpa3oBaHMsT M MNPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCSA 3HAHWA W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUi HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bU3M4ecKoro cojep:KaHus, CIpaBOYHbIE MaTepUalbl, PECYpChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa30OBAHUS
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYHO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

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



INHEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 MEXAHWYECKUE SABJIEHUA
11 MexaHndeckoe JBUKCHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema OTCuéTa.
. OTHOCHUTEIBHOCTD ABHKEHUS
PaBHOMepHOE M HepaBHOMepHOE nBIKeHUEe. CpenHss ckopoctb. Dopmymna s
1.2 BBIYHCIICHHS CPEeIHEH cKopocTu: V = S/t
PaBHOMepHOE TpSIMONMHENWHOE JIBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI T€la OT
BPEMCHHU B CJIy4ac€ PaBHOMEPHOI'O HpHMOHHHeﬁHOFO JBHXKXCHUA:
13 xX(1)=x, +vut
rpa(i)I/IKI/I 3aBUCUMOCTH OT BpPEMCHHU [JIA IIPOCKHHMHU CKOPOCTH, IIPOCKIHUH
IIEpEMEIICHUS, IIyTH, KOOpPAMHATBI IIPM PABHOMEPHOM IIPSMOJIMHEMHOM
JBHXXCHHUH
3aBUCUMOCTh KOOpAUHATBI TEJIa OT BPEMCHU B CJIIyda€ PABHOYCKOPCHHOTO
MPSMOJIMHEMHOTO IBUKECHHUS:
2
Sylf) =vo, #i+ay* ;
2
@opMynsl Ui HMPOCKLUUU IEPEMELIEHUS, NPOEKIHH CKOPOCTH H IPOECKIHH
YCKOPCHUS ITPU PAaBHOYCKOPCHHOM HpHMOHHHCﬁHOM JABUXXCHUU:
14 s.(D=uy, -t+a,- r .
2
U.\'('f) =Up, T4, 1,
a (f) =canst,
U:I: - U-_I: =2a,s,
I'padukn 3aBUCHMOCTH OT BPEMEHH Uil MPOCKIHMU YCKOPEHHsS, MPOCKIUH
CKOpPOCTH, IPOEKIUH [EPEMELIEHUs, KOOPAMUHATBHI IIPU PaBHOYCKOPEHHOM
HpHMOHHHCﬁHOM JABMXXCHUH
CBobOonHOe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOHOE TaJCHUE Tella 10
15 BCPTUKAIA (,Z[BI/DKCHI/IC TCJIa BHU3 WM BBCPX OTHOCHUTCIBHO MOBCPXHOCTU

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



1.6

1.7

1.8
1.9

1.10

1.11

1.12

INPOEKIMM CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAJCHUM Teja [0
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopeHus. @opmyiia sl BBIYUCICHHUS YCKOPEHUS:

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHMUS:

V==
T

Macca. IInotHocTh BemecTBa. @opmyna i BBIYUCICHUS IITIOTHOCTH:

_m
P=y

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
SIBnenne nnepuuu. lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
CoHanpaBlieHHOCTb BEKTOPa YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha
TEJ0

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fy y=—-F

TpeHI/Ie IMOKOs U TPCHUC CKOJIbKCHUA. GDopMyna IJI BBIYUCIICHUA MOAYJIS1 CHUJIIBL

TPECHUS CKOJILXKCHUA:



1.13

1.14

1.15

1.16

1.17

1.18

Fxp:”'*""'r

Hedbopmamus Ttena. Ynpyrue u Heymnpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

BcemupHoe Tsarorenue. 3akoH BCEMUPHOTO TATOTEHUS:
My -5
F=G L1 _2
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
®opmyna s BBIYMCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBrxenue raneT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmrrynbe Tenma — BeKTopHast GU3HUYECKas BETHUNHA.
D=mi
Nmnynse cuctemsl Ten. M3menenne umnynbsca. UMmysnbsc cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JIsl 3aAMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE IBMKEHUE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

MexaHn4deckas MOIIHOCT:

=24
I

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrUs. d)opMyJIa JUIA BBIYMCIICHUA

KHHETHYISCKOM OHCPIUU:

H!U‘z
Ep=—r

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BHIYUCICHUS OTCHIMAIBHON



1.19

1.20

1.21

1.22

1.23

OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;+E,

3akoH COXpaHECHUA MEXaHHYeCKOM OHCPI'UH. CDOpMy.]'Ia JJIs1 3aKOHA COXpaHCHUA

MEXaHUYECKOM 3HEpruu B OTCyTCTBUE cuil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOH OHCPI'MH IIPpU HAJIMYUU CUJIbI TPCHUA.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cuibl; M - FI.

VYciioBue paBHOBECHS pbluara:
M +M +..=0
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEE&H

[laBiienue TBEpIOTO TENIA.

dopmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:

_F
p_S'

JlaBneHue raza. ATMocqepHoe AaBlICHHE.
lMunpocratuyeckoe naBieHne BHYTPH KUIKOCTH.

(DOpMYJ'Ia JJIL BBIYUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. Popmyna A ONPEAECICHHs BBITAIKUBAIOLIEH

JIEMCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:

F_jlm_ =pgV

Ycnosue nnaBanud Teia. [lmaBanue CYI0B 1 BO3AYXOILIIABAHUEC

CHIIBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

Mexanudeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoJIeOaHMA.

®dopmyia, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHUI:

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalienue >SHepruu Impu

K01€0aTeIbHOM ABUKEHUN
3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

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

CKOPOCTb PAacCIpOCTPAaHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE
IBYyX cpell. MH(ppa3ByK U yIbTpa3ByK

Ipaxmuueckue pabomul

N3MepeHne cpelHE IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOdOThl CHIIBI TPEHUS, CHIIbI
VIPYTOCTH; CpEIHEH CKOPOCTH IBMXKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
Kosie0aHu NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLIErO HA phlyar;
paboThl CWJIBI YNPYTrOCTH TMpPH MOJBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOM
YacTH TeJla U OT IUVIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaruu IpYKUHBI, YCKOPEHHUsI OpyCcKa OT yrila HakKJIOHA HAMpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAa
Kojie0aHu MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIIOBaHME HE3aBHUCUMOCTU IepHoja KoleOaHWH HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, IPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT ComHeuynon CUCTEMBI,



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEAaKTUBHOE BHKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJIICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

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

Texnuyeckue ycmpoticmea: CIAJOMETP, NAaTYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, ITUHAMOMETp, TMOAIIUIHUKHA, PAKEThl, pblYar, TMOABHKHBIA U
HEMOJIBWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
COOOILAOIIMECS] COCYAbl, YCTPONWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,

UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE
TEIIVIOBBIE ABJIEHUA

OCHOBHBIC ITOJIOKCHHUA MOJIGKy.HSIpHO-KPIHGTH‘-IGCKOfI TCOpHUU CTPOCHUA
BCIICCTBA. MOI[CJ'II/I TBép,Z[OFO, KHUOIKOIo n F33006p213HOF0 COCTOSIHUM BCIICCTBA.

Kpucraminaeckue u amopdnbie Tena

I[BI/I)KGHI/IG qaCTul, BCIICCTBA. CBs13b CKOpPOCTH  JIBHIKCHHA  YacCcTUll C

Temreparypoii. bpoyHoBckoe aBrkenue, nuddysus
CmaunBaHue U KallWUISIPHBIC SIBJICHUS

TerioBoe pacluMpeHne U CoKaTue

TermoBoe paBHOBECHE

Buytpennsas sHeprus. PaGora u Termonepenaya Kak CrnocoObl M3MEHEHUS

BHYTPEHHEN dHEpPIrun
Buael Tenonepenaun: TEMIONPOBOAHOCTD, KOHBEKIMUS, U3Iy4CHHUE

HaneBaHl/Ie )51 OXJIAXKJICHHUC TECII. KommuectBo TCIIJIOTHI. VnenpHas

TEIUIOEMKOCTD:

Q=cmlt,—t)

3aKOH COXpaHEHHUsS PHEPrMHM B TEIJIOBBIX MpoIleccax. YpPaBHEHHE TEIIOBOTO

OanaHca:

Q1 _Qg +..=0

Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECcCce
UClapeHusi M KoHAeHcauuu. KumeHwe IKHUIKOCTU. YJielnbHas TerioTa

napooOpasoBanus: L = Q/m

BnaxnocTs BO3ayxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

[InaBnenne wu Kpuctamnuzanus. 3mMeHeHHe BHYTPEHHEW HHEpPruu IpHu

IJIaBJICHUU U KPpUCTAJIM3AallH. YILCJIBHaSI TCILIOTA I1IJIaBJICHUA:

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

q=Q/m

[Mpuniuns! paboTs! TermnoBbix apurateneit. KI1/1 reruioBoro apuratens

Ipaxmuueckue pabomul

N3mepenne yaenbHOW TEMI0EMKOCTH METAIUIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEIbHOMW TEIIOTHI
IaBieHuss Jbaa. lMccnenoBaHue W3MEHEHUs TeMIlepaTypbl BOIBI  MpHU
pPa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa IMPH CMEIIMBAHUM XOJIOAHOW M

FOqueﬁ BOJBI; IIpOo1IeCCa UCITAPCHUA

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

Texnuueckue ycmpoticmea: KalWuUIApbl, IPAMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CrOpaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. /[Ba BUIa 3MeKTPUYECKUX 3apsa0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

SJICKTpI/I‘ICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn »snexTpuyeckux 3apsaoB. JleHCTBUE AJIEKTpUYECKOro IO Ha

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

ITocTosiHHBIN AyIeKTpUYECcKUil TOK. JleficTBus 3nekTpudeckoro Toka. Cuma Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsixenue.

I=qg/t,U=A/q

:‘)HeKTpI/I‘ICCKOC COIMPOTHUBJICHUC. YI[CJ'IBHOG SJICKTPHUYECKOC COIIPOTUBJICHUC!

R =pl/S
3akon Oma ais yyactka snekrpuueckoi remnu: | = U/R

[TocnenoBarenbHOE COCTUHEHUE IIPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
HapaJIJIeJIBHOG COCAUHCHHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJIICHUA:

U=UsI=L+I;R=2.

CMelaHHbIe COCAUHCHUS ITPOBOAHHUKOB

Pabota u momHOCTh A5ekTpuueckoro Toka. A = Ult, P = Ul

3akoH Jlxoynsa — Jlenna:

O=I"R-t

OneiT Opcrena. MarHuTHOe TMosie NMPSMOrO HPOBOJAHMKA C TOKOM. JIuHum

MarHUTHON MHIIYKIIUU

MarauTHOe II0JIE IIOCTOSHHOTO MarHura. B3anMOJEeHCTBHE NOCTOSHHBIX

MarauToB
JlelicTBME MarHMUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM
Onbitel @apazes. SABnenue snekTpoMarnuTHON HHAYKIUU. [IpaBumno Jlenua

Ilpakxmuueckue pabomul

W3mepeHnne  3IEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TPOBOJHHUKE
(pe3ucTophl, TaMIIO4Ka), OT HAMPSKEHHs Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTH
COTIPOTHUBIICHUS OT JJIMHBI TIPOBOJHUKA, IUIONIA/IA €r0 MOMEPEYHOT0 CEUCHUS U

YACIBbHOTO COIIPOTUBJICHU.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHCHUHU TMPOBOJHMUKOB; MpPaBWIA ISl CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA6leHUs 6 nNpupode: SIEKTPUUECKHE SBJICHHS B armocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHMU3MOB, MATHUTHOE T0JIe 3eMITH, Apeiid MOI0CoB,

POJIb MAaroHuTHOI'O IIOJIA JJIA ) KU3HH Ha 36MJ’I€, IMOJIAPHOC CUAHUEC

Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DJIEKTPHUUECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTeJIbHbIE ANIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
[PEIOXPAHUTENH, D3JIEKTPOMArHuT, JJIEKTPOJBUraTellb IOCTOSHHOTO TOKa,

TEHEpaTOp MOCTOSIHHOTO TOKA
OneKTpoMarHuTHbIE BOJHBL. [1Ikaa 371eKTpOMarHuTHBIX BOJIH
JIyueBas monens ceera. lIpsamonnHeliHOe pacipOCTpaHEHUE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkaio

ITpenomnenue cBera. 3aKOH IPEIOMIICHUS CBETA

Hucniepcus ceera

Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
munsel: D = 1/F

I'na3 xak ontmyeckas cucrema. OnTHYECKHE HpI/I60pH

IIpaxmuueckue pabom

W3mepeHne onTHUECKOW CHIIbI coOuparomieil JUH3bL, (OKYCHOIO PAaCCTOSHUS
coOuparomed JuH3Bl (IO CBOICTBY paBEHCTBAa pa3MepoB IpeAMeTa U
U300pakeHusl, KOrjla MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MmokazaTesns
IPEJIOMIICHUS CTEKJIA.

HccnenoBanue cBoiicTBa N300paKeHM s, TOTYYEHHOTO € TIOMOIIBIO cCOOMparoIeit
JIMH3BI, HU3MCHCHUA (bOKYCHOFO PacCTosAHUA  OBYX CJIO’KEHHbBIX  JIMH3,
3aBHCHUMOCTH YIJIa MPEJOMJICHHs CBETOBOTO JIy4a OT YIJla MaJileHHus Ha IpaHulle

«BO3AYX — CTCKIIO»

Qusuueckue senenusi 6 npupoode. 3armenuss Connma u JlyHbI, 1BeTa Ted,

ONTHUYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)

Texnuueckue ycmpodcmea: O4YKH, TMCPHUCKOIL, (bOToannapaT, OIITHUYCCKHUEC

CBETOBO/IBI
KBAHTOBBIE SIBJIEHUS]

PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydenus. Peakiun anbda-u Oera-



4.2
4.3
4.4
4.5

4.6

4.7

pacmnaga

OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lranerapnas Mozenb atoma
CoctaB aroMHOro sifjpa. M3orornsl

[Tepuon momypacnaza aTOMHBIX SACp

SnepHble peakiuu. 3aKOHBI COXPAHEHUsI 3aPS0BOT0 U MacCOBOTO YHCEI

Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,
KOCMHMYECKHE Jy4YM, pPaJUOAKTUBHOE U3Iy4YE€HUE IPUPOJHBIX MHHEPAJIOB,

I[CﬁCTBHG pPaarOaKTUBHBIX I/I3JIyLIeHI/II71 Ha OpraHu3M 4YCJIOBCKaA

Texnuueckue ycmpoticmea: CEKTPOCKOI, MHAUBUAYAIbHBIN J03UMETp, Kamepa

BI/IHBCOHa, sAACpHad SHCPreTuKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-€ U3/IaHKE,
nepepaborandoe [leppimkun .M., IBanoB A.M. AkiinonepHoe o011ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbINM YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepadoranHoe [leppimkun .M., UBanoB A.M. AkunoHepHoe 00111eCTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadotantoe [lepwimkun .M., I'yrauk E.M., BanoB A.U. u ap.

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»
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