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MNOACHUTEJIBHASA 3AIINCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueii MpOrpaMMBbI IO YI€OHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJQJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECCTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

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

e HAYYHO OOBSACHSTH SIBJIICHUS;

¢ OIICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e MHTEPIPETUPOBATH JTAHHBIC U UCTIOJIb30BATh HAYYHBIC JI0KA3aTEIbCTBA
JUTS TIOJTyY€HUS BBIBOJIOB.

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



Komnernn Munucrepera npocsemienus Poccuiickoit @enepaunu (MpoToKoiI OT 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyyenus pusmkm:

e IPUOOpPETEHHE UHTEpPEca U CTPEMIICHHsS OOYyYalolUXCcs K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e Pa3BUTHE TPENCTABICHUNA O HAYYHOM METOJC MO3HAHUSA M (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHUs] OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e popMHUpOBaHUE TIPEACTABICHUA O POl (U3WKWA I PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

epa3BUTUE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymieit
npodecCHOHANILHON JEeSTEIBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JaabHeWIleMy 00Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTuxeHrne 3TUX IeJed MporpaMmbl Mo (PU3NKE Ha YpOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IPUOOpETEHHE 3HAHUM O  JUCKPETHOM  CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e IPUOOPETEHUE YMEHHI OMHUCHIBATh U OOBICHATH (DU3UYECKHUE SIBIICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

¢OCBOGHHE METOJOB pEUIEHUS TMPOCTEUIINX Ppacu€THBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMCHHUI HAOIOMATh MPUPOIHBIC SIBJICHUS W BBHITOJHSATH OIBITHI,
nabopaTtopHble  pabOThl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaLMEH (U3HUUECKOro COAEpKaHU,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

¢ 3HAKOMCTBO CcO cepamu npodecCuoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Henem0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[lepeuenb 1abOpaTOpPHBIX PabOT M OMBITOB, CIHUCOK HKCIEPUMEHTAIBHBIX
3aIaHU#, MpeajiaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOrO 3K3aMeHa MO



¢busnke, npUMEHsIeTCS € Y4ETOM HHIUBUIYAITBHBIX 0COOCHHOCTEH 00ydYaromuxcs
U BBINOJIHSAETCS ¢ OMOLIbI0 06opynoBanust «Touku Pocray,



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS Kbl U3MEPUTEIBHOIO IpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OOoJbllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JBm>kenne uactul BemecTBa. CBSA3b CKOPOCTM JABWKEHHMS YaCTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuia Kak XapakTepucTuka B3aumozeicTBus Ten. Cuiia ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] HOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa OTPY>KEHHOH B
KUJIKOCTh YaCcTH TeJa.

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

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

4. OmbITBI, JEMOHCTPUPYIOIIHME 3aBUCHMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUsl.

Mexanudeckast pabota. MOITHOCTb.

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



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUU Tela

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHHsiss sHeprus. CnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

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

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, TMOJYYEHHOTO BOAOW  IpHU
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HaIpPSHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl ITOJIyYEHHUS AIEKTPUUYECKOU SHEPI'UH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAaHEHUS JIEKTPUUYECKHUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 351eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIbBl TOKa MPHU MapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHHUsS. PaBHOMEpHOE NPAMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepnon u yvacrora oOpanieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

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

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbKEHHUS, CHUla
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHITOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMUeCKOro JBUKEHHUS Tela OTHOCUTENIBHO Pa3HBIX Tell

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHHS T€Ja OT MAacChl Tela U JIEUCTBYIOLIECH HAa HETO
CUJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHMYECKOM SHEPTUU MPU ABUKEHUU Teja MOoJ IeCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Il pa3roHa U JAJbHEUIIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

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

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IONEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

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

Jlemoncmpayuu.

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

HabGnronenue xonebaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOro
MasTHHUKA.

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

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

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHU MPYKUHHOTO MasgTHUKA
OT Macchl Ipys3a.

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

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

7. U3mepenue yckopeHus cBOOOJIHOIO MaICHUS.

I L

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

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



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

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

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. Croxxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

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

Paznen 12. KBanTOBbBIC SIBJICHUS.

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

PagnoaktuBHocTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. M3orombsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

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

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: pUPOJHBIX MUHEPAJIOB M IPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep IaHHOIO pasfera peanu3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh Hay4YHbIE METO]Ibl UCCIEOBAHMS (PU3MUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

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



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO3HAYNMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JIOMAIIIHUX YCIIOBUAX;

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

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, Topoja, Kpas) TEXHOJIOIMYECKOH U



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelIeHMUS;

e 8) ajanTanmyu K M3MEHSIONIUMCS YCJIOBHUSIM CONHUAJIBLHON W NPUPOIXHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TPU BBINOJHEHUM HCCICIOBAaHUN U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

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

e - MOTPeOHOCTH B (OPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (OPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

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

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

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

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHUS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
eBBISBIIATH W  XaPaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(ssBNIEHUN);



e YyCTAHABJIMBATH CYIIECTBEHHBIN MpU3HAK KIACCU(PUKALIMMU, OCHOBAHMS IS
000OIICHHS U CPaBHEHHUS;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pacCMaTpUBAEMBIX (aKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISIBJISITh [IPUYMHHO-CJICAICTBEHHBIE CBSI3M MPU HU3YYEHUU (DU3NYECKUX
SIBJICHUU U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIB30BAHUEM J€TYKTHUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

e CAMOCTOSITEILHO BBIOMpPATh CIOCOO pellleHus] Y4eOHOM (PU3nyecKon 3aiauu
(cpaBHEHHE HECKOJBbKHMX BApUAHTOB pEIIEHUs, BBIOOp Hauboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

* HICII0JIB30BATh BOIIPOCHI KaK MUCCIIEAOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIMBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

¢ OIICHMBAaTh HA TPUMEHUMOCTb H  JIOCTOBEPHOCTH  HWH(MOpPMAIHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yibTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

o IPUMEHSATH PA3INYHBIE METOJbI, NHCTPYMEHTHI U 3alpOoChl NPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPHPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM TMPEICTABIICHHS,

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANBHYIO (OpMYy  TpeaCTaBICHUSA
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TuarpaMmmamMu, HHOU rpauKoi M 1X KOMOWHAIIMSIMHU.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:

eB XOJI¢ OOCYXJEHHUSI y4eOHOro Marepuala, pe3yjabTaTOB J1a0opaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
O1aroxenaTeaIbHOCTH OOIICHUS;

e CONIOCTABIISITh CBOM CYXKICHUS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMANIOra,
OoOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUIA;



e BEIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

o MyOJIUYHO TPEJICTABIATh PE3YJIbTAaThl BBIOJIHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

e IOHUMATh U HUCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYATbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOIeMbl;

e IPUHUAMATH 1IEJIM COBMECTHOM JIESITEIbBHOCTH, OPTaHU30BbIBATH JIEUCTBUS T10
e€ JOCTWKEHHUIO: pachpelesaTh poJid, OOCYXIaTh MpPOLECCHl H
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFO/ICH;

e BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIIPABJICHUI0O WU KOOPJAUHUPYS CBOHU JIEUCTBUA C JIPYTUMHU
YyjieHaMU KOMaH/Ibl;

¢ OLICHMBATh KAaue€CTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIINX JJIs
peuieHust GU3NYECKUX 3HAHUM;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  IOAXOAAX  IPHUHATHS  pPELICHUM
(MHOUBUYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pElIeHUMN
TpynIom);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUS] (PU3NYECKON 3aJauu WU
IJlaHa MCCIEJOBaHUSl C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI pELICHUM;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHXKEHUSI  (HEAOCTHMIXKEHHUs)  pe3yJbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJIHEHUS
(Gu3MUeCKOro HMCCIeOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

e CTaBUThH ce0s HAa MECTO JAPYroro 4YeJOBeKa B XOJI€ CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;

e IPU3HABATh CBOE MIPABO HA OLIMOKY MPH pelIeHUH PU3NYECKUX 3a7a4 WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ HICTIOJIb30BATh MOHATHUS: (PU3NYECKUE U XUMHUUECKHE SBJICHUS, HAOIIOICHUE,
IKCIEPUMEHT, MOJEIb, TUIMOTE3a, CAUHUIBI (PU3NYECKUX BEIMYUH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBUKEHUE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAeKTOpHUsl, PaBHOJACUCTBYIOMIAs cuia, Aedopmalius
(ynpyrasi, miacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

e paznuyaTh siBAeHUA (Aud@dy3usi, TEIIOBOE IABMKEHHE YacTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBICHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON SHEPruu) Mo ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;

epacro3HaBaTh MPOSBICHHE  WU3YYEHHBIX  (U3UYECKUX  SIBJICHUA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pblYaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

¢ ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl W (PU3NYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nYecKkre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYECKass M NOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPaKTOBaThb  (PU3WYECKUII  CMBICT  HUCHOJB3YEeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

e XapaKTepU30BaTh CBOMCTBA Ted, (PU3UUECKHUE SBICHUS U MPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOM



SHEPruM, NpPH OITOM JlaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

¢ O0BSCHATH (PU3NYECKUE SBICHUS, IPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallMii MNPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISATh MIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4u B 1—2 neHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBaIONIME (DM3MUECKUE BEIUYMHBI: Ha OCHOBE aHalM3a YCIOBUS
3ala4yd  3alKChbiBaTh KpPaTKOE YCIOBUE, MOJCTAaBIATh (pU3MUecKHe
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEIMYUHBI;

e pacmo3HaBaThb HPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOILU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 PE3yJIbTaTaM;

e IPOBOJIUTH OTBITHI IO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Tes: (hOpMYJIMPOBATH MPOBEPSIEMbIE MPEANOI0XKEHUSA, COOUPATh
YCTAaHOBKY M3 MPEJIOKEHHOI0 000pYyI0BaHHUs, 3alMChIBATh XOJ OIbITa U
(GbopMyIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH NIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BpEMEHU, MacChl Tena, 00bEMa,
CWJIbI U TEMIIEPATypbl C HCIOJB30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX
npuOOpOB, 3alMChIBaTh TOKa3aHUs MPUOOPOB C YyUE€TOM 3aJaHHOMU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

* IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
IPYrol C HCIOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJIMHEHUS NMPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaOMUI] U TpaduKOB, JENaTh BBIBOJBI MO pe3yibTaTraM
UCCIIETIOBAHMUS,

¢ IPOBOJUTh KOCBEHHBIE M3MEpPEeHHUs] (U3UYECKUX BEIMYMH (TJIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TEjla, CHUJIAa TPEHHUS CKOJIbXKEHHUS,
JABJICHUE  BO3/JyXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAyS NPEIOKCHHOW WHCTPYKUUHU: TIpU
BBITIOJIHEHUU H3MEPEHHM COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYEHHE UCKOMOW BEJIMYUHBI,

e COOJIIOJIATh IpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

e YKa3bIBaTh MPHUHIUIMBI JCHCTBUS TPUOOPOB U TEXHUYECKUX YCTPONCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYCHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOJOIPOBOAA, TUIAPABIWYSCKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O IPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3WYECKUX 3HAHMW B TIOBCEIHEBHOM JKM3HU IS
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ HpudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

¢ OCYILIECTBJIATH OTOOP MCTOYHUKOB HH(opMauuu B HMHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh TPH BBIMOJHEHUN YYEOHBIX 3aJaHHUN HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBICE W YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIUEH;

e[IPH BBHIMOJHEHUH YYEOHBIX TPOECKTOB M HCCIEAOBAHUU pacHpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAs MHEHHE OKPYKAFOIIHUX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e ICNOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;

e pa3nyaTh SBJIEHUA (TEIUIOBOE pAaCIIMPEHHUE U CXaTue, Telionepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOJHOCTB, KOHBEKLUS, U3Ty4YEeHHE),
DIEKTpU3aLUs TN, B3aUMOJICUCTBUE 3aPSA0B, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e paClioO3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHua, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIIOCOB, POJIb MarHUTHOTO MOJs ISl KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, P 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJdbHas TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MalluHbl, OTHOCUTENbHAs BJIAXXHOCTh BO3AYyXa, 3JIEKTPUYECKHM 3apsf,
CHJIa TOKa, 3JIEKTPUUYECKOE HAIMPSIKEHUE, COMPOTHBICHHE IPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyeCKuX BEIUYUH, HAXOIUTH (HOPMYJbI, CBS3BIBAIOIIUE JAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

 XapaKTEpU30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU
CTPOEHHUS BEIECTBa, MPUHLHUII CYNEPHO3ULUHU TMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

¢ O0BACHATh (PU3MYECKHE MPOLIECChl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

e pelIaTh pacuy€THbIE 3a/1a4 B 2—3 NEHUCTBUS, UCIIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3aJ1ayyl 3aIUCBhIBaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JTaHHBIX IS
pelieHus 3a1a4u, BeIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOUMBIE HJi €€
peuieHusi, NpPOBOAUTH Pacy€Thl U CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaThb NpPOOJIEMbI, KOTOpPbIE MOXHO pEHIMTh MpU I[OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
POBEPSIEMOE MPEANOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh MOpPSJIKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

e IPOBO/IMTH OMBITHI IO HAOJIOACHUIO (DU3NUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeJ (KaNnWLISIPHBIE SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT
ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECca OCTHIBAHUS U HArpEBaHUs
IpU U3JIYYEHUH OT LIBeTa M3JIydarouieil (IOTJIoIaroNiei) NTOBEpXHOCTH,
CKOPOCTh MCHApeHHs] BOJbI OT TEMIIEPaTypbl KUJIKOCTH M IUIOLIAIU €€
NOBEPXHOCTH, BJEKTPU3ALMS TEA W B3aUMOJEHUCTBHE 3JIEKTPUUYECKUX
3apsA0B, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJIU3aLUs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, IEUCTBHSI MAarHUTHOIO MTOJIS Ha
OPOBOJAHMK €  TOKOM,  CBOMCTBa  DJIEKTPOMAarHuTa,  CBOWCTBa



AIIEKTPOJBUrATENsI MOCTOSHHOTO TOKa): (HOpPMYIHpPOBATH MPOBEPSIEMbIE
MPENOJIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
OTKCHIBATh XOJI OTbITA U (POPMYIHUPOBATH BHIBOIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIAKHOCTHU
BO3/lyXa, CUJIBI TOKA, HAMPSOHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (DM3MUECKOW BETUYMHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM MONEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIETO dYepe3 MPOBOJAHMK, OT HaNpsHKEHUS Ha TMPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCHUMOCTH B BHUAC TaOmuI U TpaduKoOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHBbIE U3MEpPEHMs] (U3MUECKUX BEIWYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEAOKEHHOW WHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COONTIONIATH TIpaBUJIA TEXHUKU O€30MACHOCTU MpU paboTe ¢ JTabopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OMHCAaHHUA (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢buznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUECKHX
Heneil ¢ mocae0BaTeNbHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



e IPUBOAUTH IPUMEPHI (HAXOAUTH HH(OPMALIHMIO O PUMEPax) MPaKTHIECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUHA B IIOBCEJHEBHOM JKM3HU I
oOecnieueHnss 0e30mMacHOCTH mpu  oOpalleHuu ¢ nOpubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEH CPEIE;

¢ OCYIIECTBIIATh MOUCK HMHpOpMAMU  (QU3NYECKOTO  COACPKAHUA B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

* CIIOJIB30BAaTh IPU BBINOJHEHUN Y4YEOHBIX 3aJaHU Hay4YHO-TIOMYJIIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE IUCHBMEHHBIE W KpaTKUE YCTHBIE COOOIIECHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
CONPOBOXK/JIaTh BBICTYIUICHHE IIPE3CHTALNENM;

elIpY BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIIEHUBAaTh COOCTBEHHBIH BKJIaJ B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e ICNIOJB30BAaTh  MOHATHS: CHUCTEMA OTCYETA, MaTepHAJIbHAs  TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXKEHUS, Aedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI W TOTJIOIIEHU, allb(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIBL, SIAEPHAS SJHEPreTHKA;

e pa3nyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BWXEHHE, CBOOOTHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEaKTUBHOE IBIDKECHHE, KOJIeOaTeIhbHOE NBIKCHHUE (3aTyXaroliue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JHUCIEpCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e paClio3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBIICHUM B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3MUECKHE SIBICHUS B IPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTMYECKOE NECUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MpH ATOM IMEPEBOAUTH IMPAKTUUYECKYIO 3ajladyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIC CBONCTBA TeN W (PU3WYECKHUE SBICHUS, UCIOJB3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMEIleHUEe, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKWHBI, KUHETHYECKash DHEPTHs, TOJHAs MEXaHW4YecKash DSHEeprws,
MIEPHOJT U YacTOTa KoJIeOaHWM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHNs W €IUHUIIBI (U3MUYECKUX BEIUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTePU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHWs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpHU SAEPHBIX PEaKIUsAX, MPU STOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

¢ 00BSCHATH (DU3MUECKHE MPOLECChl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e peliaTh pacy€THHIC 3a7a4M (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHMHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOUINE (DU3UUECKUE BEITUUYMHBI:
HAa OCHOBE aHallh3a YCJOBHUS 3a/lauyd 3alKChIBATh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JISI PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

e pacmo3HaBaThb IpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTb HpPU MOMOIIU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIIBITOB;

e IPOBOJIUTH OTBITHI TIO HAOJIOICHUIO (DU3UUECKUX SIBICHUN MU PU3UIECKUX
CBOMCTB TeN (M3yueHHEe BTOPOro 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHUSs
DHEpPrUH, 3aBHCHUMOCThH TEpPHOJa KOJIICOaHW MPYXKUHHOTO MasTHUKA OT
MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY/IbI
MajblX  KoJieOaHWW,  MPSIMOJIUHEHHOE  pacIpoCTpaHEHHE  CBETa,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
o0OpyZOBaHUs, ONUCHIBATH XOJI OMbITAa W €ro  pe3yJbTaThl,
bopMyIUpPOBAThH BHIBO/IHI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEpPEHHUS
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HMCCIEAOBAHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT IJUHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh



YCTaHOBKY, (DUKCHpOBaTh peE3yJdbTaThl IOJIYYEHHOH 3aBUCHUMOCTHU
¢usznyecKkux BEIMYMH B BUAE TaOIMI U TpadUKOB, AeNaTh BBIBOIBI IO
pe3yJbTaTaM HCCIIEIOBAHUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BEIMYUH (CpelnHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOPEHHE CBOOOJIHOIO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOAI(DPHUIUEHT
TPEHHSI CKOJBKEHMs, MEXaHHueckas paboTa U MOIIHOCTb, YacToTa H
nepuosa KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAYs MPEII0KECHHON MHCTPYKIIMH, BBIUYUCISTH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNIbTAThI C YIYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIO/IaTh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPU3HAKH M3YUYEHHBIX (PUIUYECKUX MOJICIICH:
MaTepuajgbHas TO4YKa, aOCOMIOTHO TBEPJOE TENO0, TOUYEHHBINH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHHUIOMETP, JATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, pPaKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl U CXEMAaTHUUHBIE PUCYHKU H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;

e IPUBOJUTH PUMEPHI (HAXOIUTh HH(DOPMAIUIO O TPUMEPAX ) TPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH TIpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOIIEH cpene;

¢ OCYHIIECTBJIATh MOUCK WHGOpMAIMK  (U3HUYECKOTO  COJCPKAHHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,



¢ ICTIOJIb30BAaTh IPHU BBIMOJIHEHUH YYEOHBIX 3aJaHUA HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE IUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Hcnoab3oBanue
Kontpoabubie | Ipakrtnueckue | (uuppoBbie)
n/n NMPOrpamMMbl Bcero 6 Oo6opynoBanus
padoThI padoThI oopa3zosarte/ib «TO4KH pocTa»
HbIe pecypchbl
Pa3znen 1.®0u3uka u €€ poJib B NO3HAHUH OKPYKAOLIEro MUPa
bubmnoreka IIOK
1.1 o - 2
H3HKa - HayKa O HpHpoae https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETITHHbL https://m.edsoo.ru/7f416194
bubnuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro 1o pasneny 6
Pa3nes 2.1lepBoHayanbHbIe CBeICHHS O CTPOCHUH BeIEeCTBA
bubanoreka LIOK
2.1 C 1
TPOCHHE BEIIECTBA https://m.edso00.ru/7f416194
59 JIBU>KeHuE U B3aUMOJICICTBUE YaCTHI] 5 1 but6mmoreka [IOK
' BEILIECTBA https://m.eds00.ru/7f416194
bubanoreka LIOK
2.3 A 2
TPCETATHBIC COCTOARMA Betiectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3./IBu:xeHue U B3aumMo/ieiicTBUE TeJl
bu6nunorexa LIOK
3.1 M 3 1
CXAHITICCKOT ABHACHHC https://m.edso0.ru/7f416194
3.2 WNueprus, Macca, TUIOTHOCTh 4 1 bubanoreka [JOK



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

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

but6mmoreka [IOK

3.3 Crna. Buaet e 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3znea 4./laBiienne TBEPABIX TeJ, JKUAKOCTEN U ra3oB
apienne. [lepemaua napaeHus
4.1 ié BIMU TGHI:J,MII[/I )I(If KOCTSIMHU U 3 Bubmaorexa ITOK
' pA » HKHAL https://m.edsoo0.ru/7f416194
razaMu
bubmnoreka IIOK
42 Hlapietine KuakocTh > https://m.edsoo0.ru/7f416194
bubmnoreka IIOK
4.3 ATmocepHoe faieHHe 6 https://m.edsoo0.ru/7f416194
44 JlericTBHE )KUAKOCTH U ra3a Ha 7 3 bubmnoreka IIOK
' MOTPY’KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHEpPrus
bu6nuorexa [IOK
51 Pabora u momtsocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa [IOK
52 Hpocthie MeXaHH3MEI > 1 https://m.edsoo.ru/7f416194
but6mmorexa [IOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo0.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 68 12



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

I[TPOT'PAMME




8 KVIACC

KoumnuectBo yacos JuexkTpoHHble | Ucnosb30Ban
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoabnbie | Ipakrnueckue | (uuppoBbie) ue
n/n NMPOrpamMMbl Bcero
paﬁOT],I paﬁo'r],] 06pa30BaTeJ11, Oﬁopyumsamm
Hble pecypcbl | «Touku pocray»
Pa3nen 1.TenyioBble ABJIEHUS
. bu6mmoreka IIOK
11 7
CTpocHHe 1 CBOHCTRA BeLCCTBA https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
12 Tennosbie npoueccet 21 2 > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2.2/ekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
51 DneKkTpuyeckue 3apsiibl. 3apsyKEHHbIE 7 1 bubnmnoreka [HOK
' Tella U UX B3aUMOJeHCTBUE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 I1 I i 20 2 7
OCTOAHHEIH STCKTPHACCKHI TOK https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6anoreka IIOK
24 DIIEKTPOMATHHTHAS HHAYKUIHS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 5 145
I[TPOTPAMME '



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

9 KJIACC

KosaunyectBo 4yacos JuiekTpoHHble | Mcnoib3oBan
Ne HaumeHoBaHue pa3jiejioB U TeM
Kontpoabubie | Ipakrnueckue | (uuppoBbie) ue
n/n MPOrpamMmbl Bcero
pa6oThI paboThI oOpasoBartesibH | O0opynoBaHus
ble pecypchbl «Toukm pocray
Pasznes 1.Mexannuyeckue siBJeHHUS
11 MexaHn4ecKkoe IBUKEHNE U CIIOCOOBI 10 5 1 bubnuorexa [JOK
' €ro OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 BsaumoneiictBue ten 20 1 3
o https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aK0HBI COXPaHEHUS 10 2 3
P https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pasznen 2.Mexannueckue KoJ1e0aHUSA H BOJTHEBI
bu6nunoreka [IOK
2.1 MexaHndeckue KojieOaHus 7 1 3
https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 MexaHndeckne BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3.2/eKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 1 5 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4.CBeToBble SIBJIEHHS
4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bu6muoreka [JOK



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

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

but6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7fA1a4a6
Uroro no pazueny 15
Pa3zgen 5.KBaHnToBbI€e IBJICHUSA
51 Hcenyckanue v noriomeHne cBera 4 1 bubnmnorexka HOK
' aToOMOM https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
52 CTpoetiiie aTOMHOTO 5/pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
>3 FlAepHbie peaxiit ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6.I1oBTOpUTE/ILHO-00001IIaI0IINI MOLY/Ib
[ToBTOpenue u 06001IEeHNE
6.1 coJiepkaHus Kypea (hu3uku 3a 7-9 9 2 bubmmorexa [JOK
' AeP P https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pasneny 9
BIIEE KOJIMYECTBO YACOB I1
OBII] OJ1 CTBO YACOB IIO 102 97

I[TPOTPAMME



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




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3y4eH
U

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibH
ble pecypchl

Hcnoan3oBan
ue
OobopynoBanu
1 «Touku
pocTtay

®u3nka — HayKa 0 PUPOJIE.
SIBnenus npupoasl.
dusuyeckue aBiIeHUA

MeXaHI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHLIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUA

dusnueckue BeIUUUHbI U UX
U3MepeHne

VYpok-uccnenoBanue
"M3mepeHue TeMieparypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETPA U JIaTUHKA
TeMneparypol"

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU U3y4YarOT
MIPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
no3Hanus. Onucanue
(bU3UYECKUX SIBJICHUH C
MTOMOILBIO MOJIENIEN

bubnunorexa LIOK

https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue



https://m.edsoo.ru/ff09f72a

"[IpoBepka rurnoTe3sl:
JAIBHOCTH MOJNETA NIapUKa,
MYIEHHOTO TOPU30HTAIILHO,
TeM OouIblIIe, YeM OOJIbIIE
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,

7 JTIOKA3bIBAIOIINE TUCKPETHOC bubmorexa HOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBY>KEHUE YacTHUII BEIICCTBA bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OIBITHI
9 10 HAOJIIOIEHUIO TEILIOBOIO
pacIIMpEHUS Ta30BY
10 ArperaTtHbple COCTOSTHHS
BEIIIECTBA
BzanmocBs3bs MexIy
CBOICTBaMH BEI[ECTB B Pa3HBIX
1 arperaTHbpIX COCTOSTHUAX U UX bu6muoreka [JOK
aTOMHOMOJIEKYJIIPHBIM https://m.edsoo.ru/ff0a0378
crtpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUH BOJIBI
MexaHn4ecKoe JBHKCHUE.
12 PaBromMepHOE U bubmorexa [JOK
P https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBHIKCHUE
bubnunorexa LIOK
13 Ckopoctb. EquHUIBI CKOpOCTH
P FHATHIL p https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHu bubmuoteka [IOK

JABUXCHUA

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

Nuepuusi. 3akoH UHEPITUH.
Bs3auMopeiicTBue TEN Kak
MPUYMHA U3MEHEHUSI CKOPOCTH
JIBYIKEHUS T

bubnunorexa LIOK
https://m.edsoo.ru/ff0a0c10

16

II;moTHOCTE BemecTBa. Pacuer
Macchl U 00bEMa TejIa 110 €ro
IUIOTHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHnast pabota
«Ormnpenenenue MIOTHOCTH
TBEPIOTO TEIIaY

18

Pemenue 3agay mo reme
"ITnorHOCTH BemecTa"

bubmnoreka IIOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

20

JlaGopaTtopHnast pabota
«M3y4yeHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
HPYKUHBI OT MPUIIOKEHHOU
CHUJIBI»

21

SBaenne tarorenusa. Cuna
TSKECTH

22

CBsi3b MEX1y CHIION TSAXKECTH U
Maccoii tena. Bec Tena.
Pemenne 3amau mo treme "Cuna
TsDKeCcTH"

bubnunorexa LIOK
https://m.edsoo.ru/ff0al778

23

Cuuia TsKeCTH Ha APYTrux
mwrageTax. ®usundeckue

bu6nunorexa LIOK
https://m.edsoo.ru/ff0al1502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XapaKTECPUCTHUKU ITJIAHET

bubnunoreka LIOK
24 HUsmepenue cui. JlunHaMoMeT
P A p https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
25 Bec tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CIo)keHue ABYX CHII,

26 HaIpaBJICHHBIX MO OJJHON bu6muoreka [IOK
npsiMoil. PaBHozeicTByomas https://m.edsoo.ru/ff0ala70
CHII

97 Pemenue 3amay mo teme
"PaBHonelicTByrOmas cui"

Tpenue ckobKEHUS U TPEHUE
28 nmokos. TpeHue B Ipupoae u bubmorexa HOK
- 1P pap https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHnast pabota
«3y4yeHne 3aBUCUMOCTHU CUJIBI

29 TPEHUS CKOJIbKEHUS OT CHUJIBI bubmuoreka [IOK
JIaBJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS
MTOBEPXHOCTEN»

Pemenue 3amau Ha

30 onpeeseHue
PaBHOJICMCTBYIOIIEH CUIIBI
Pemenne 3amay mo remam:

31 «Bec Tenay, «I'papuueckoe bu6muoreka [JOK
nu3o0paxenue cuiy, «CHITbI, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAs CUID)

32 KonrponbHas padora no



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TemaM: «MexaHn4yeckoe
nBrxKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe n3o0paxxeHue
cuny, «Cuib»

JaBnerune. CiocoOb1

bubnunoreka LIOK

33
YMCHBIICHHA 1 yBETMICHIA https://m.edsoo.ru/ff0a20a6
JaBJICHUS
JlaBiieHue ra3a. 3aBHCUMOCTD
34 aBJIEHUA raza or oobéMa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIEPaTyphl
Ilepenaya naBineHus TBEPILIMU
35 TeJ'II:;.MI/I KUIKOCTSIMU U I13a3aMI/I bubmorexa HOK
> AU ) https://m.edsoo.ru/ff0a25b0
3akoH IMackansa
JlaBlieHME B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE IEHCTBUEM CHJIBI bubmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3agad mo reme
37 «JlaBneHue B )KUIKOCTH U ras3e bubmorexa HOK
) https://m.edsoo.ru/ff0a2826
3akod [Tackamnsa»
bu6anoreka LIOK
38 Coo0
OOOIHAIOTIHMECA COCY BT https://m.edsoo.ru/ff0a2970
39 I'unpasnuueckuii mpecc bubmorexa I[JOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopuiHeBoi
SKUJKOCTHBIM HAcOC
41 Atmocdepa 3emnn. [Tpuunnel bu6muoreka [JOK

CYHICCTBOBAaHUA BO3)1y1].IH01>i

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

0005104KH 3eMin. 3aBUCUMOCTh
aTMOC(hEpHOTO JaBJICHHS OT
BBICOTHI HaJ[ yDPOBHEM MOPSI

Bec Bozmyxa. AtmocdepHoe bubmmoreka [JOK
42
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune atMochepHOTo bu6muoreka [IOK
nasienust. Oneit Toppuuemin https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
44 aBJICHHUS OT BBICOTEI Ha, bubmorexa [IOK
A s https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
bapomerp-anepous.
45 ATIIJVIOC(b: Hoep aBJICHHC Ha bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BBICOTAX
46 Pemrenue 3amad 1o treme
"ATtMmocdepHoe aaBneHue"
eHCTBHE )KUIKOCTH U Ta3a Ha
47 f{lor ’KEHHOE B HUX TEIIO bubmorexa [JOK
Py ' https://m.edso0o.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
«OnpeaeneHue
48 BLIT:J'IKI/IBaI-O €M CHJIbI bubmorexa [JOK
. Ifl ’ https://m.edsoo.ru/ff0a33fc
NeiCTBYyIOIIEH Ha TeJIo,
MOTPYKEHHOE B KHUIKOCTH)»
JlaGopatopHasi paboTa 1o Teme
«HccneqoBanue 3aBUCUMOCTH
i bubmuoreka [{OK
49 Beca Tea B BojJe OT 00bEéMa

nor pYX(CHHOﬁ B XXUJKOCTb
HacCTH TCj1a»

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGopaTtopHnas pabota
"KoncTpyupoBanue apeoMeTpa
WJIM KOHCTPYHUPOBAHUE JIOJKH U
onpeaeseHue eé
rpy30M0abEMHOCTH"

52

Pewenue 3anay no remam:
«IInaBanue cyaoB.
Bo3znyxoruiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJAKOCTEN U Ta30B)

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

53

Mexanunueckasi pabota

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3f82

54

MorHocts. Eaunauiist
MOIITHOCTH

bubanoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noaneMe 1o JectHuie"

56

IIpocteie MexaHu3MBI. Ppruar.
PaBHOBecue cuit Ha ppruare

57

KonTponbHas paboTa mo Teme
«/laBneHue TBepABIX TeN,
JKUJIKOCTEN 1 Ta30B» /
Bcepocculickas npoBepodHast
pabora

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBieHue

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

TBEPABIX TEJN, KUAKOCTEH U
razoBy» / Becepoccuiickas
poBepoyHas pabora

Poruaru B TexHuKe, OBITY U
npupoze. JlabopaTopHas

bubnunoreka LIOK

59 0.5
pabora «ccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBU paBHOBECHS pbluara
Pemenue 3agau no reme
60 «Y CIIOBUS pAaBHOBECHSI bubmorexa HOK
p https://m.edsoo.ru/ff0a48a6
pbIyara
Koaddunment moneznoro
JIECUCTBUS MEXaHU3Ma.
61 JlaGopaTopHnas pabota 0.5
«3mepenue KII/[ HakioHHOM
TIJIOCKOCTHY
62 Pemenue 3amau nmo reme bu6anoreka LIOK
"Pabota, momHocTs, KIT/T" https://m.edsoo.ru/ff0a4c48
MexaHnueckas JHEeprusl.
63 Kunernueckas u bubmorexa [JOK
https://m.edsoo.ru/ff0a4252
MOTEeHIMAIbHAs SHEPTUS
64 3aK0oH COXpaHEHUs bubnmnoreka [JOK
MEXaHUYECKON IHEPTUU https://m.edsoo0.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAIbHOE
ompeeseHue N3MCHEHUS
65 PeR 1

KUHETUYECKOU U
MOTEHIMAIBHON YHEPTUH TIPU
CKaTbIBaHUHU Tela 110



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

HAKJIOHHOH ITIOCKOCTH"

Konrtponbnas padora mo reme
66 «PaboTta 1 MOITHOCTB.
OHeprus»

PesepBHblit ypok. Pabora c
67 TEKCTAMU 110 TEME
"MexaHndeckoe ABrKeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

PesepsHblii ypok. Pabora ¢
68 TexcTamu 110 teme "Pabora.

MormHocTtb. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosmuecTBo yacos Ucnoas3oBan
DJIeKTPOHHbIE
Ne Hara ue
Tema ypoxka Kontpoabusie | IlpakTnueckue undposbie
n/n Bcero U3YYeHUs OoOopynoBanust
padoThbI padoTHI oOpa3oBaTe/ibHbIE
«Touxkn
ecypchl
peeyP pocTa»
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO- 1 bu6nmoreka [JOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TTOJITBEPKICHUS
5 Macca u pazmep aTOMOB U 1
MOJIEKYIT
Mopaenu TBEPAOTO,
3 SKUJIKOTO ¥ ra3000pa3HOro 1 bubmorexa LOK
N p https://m.edsoo.ru/ff0a540e
COCTOSIHUH BelleCTBa
OObscHEeHUE CBOWCTB
TBEPJIOTO, )KUJKOTO U
4 ra3o00pa3HOro COCTOSTHUM 1
BEIIIECTBA HA OCHOBE
MIOJIOKEHUH MOJIEKYIISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannnueckue n 1 bubmuorexa [IOK
amop(QHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBanue u
6 KalWUIIPHOCTb. 1 bu6muoreka [JOK
IToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsDKEHHE
7 TenoBoe pacimpenue u 1 bubmuoteka [IOK



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

cXKaTtue

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b
TEMIEPATypPhI CO

8
CKOPOCTBIO TEIIOBOT'O
JBIKEHUS YaCTHILL
Buyrpennss sHeprus.
9 CHZZ£))6BI 1/13MeHcI:HI/I;1 buGnuorexa [IOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTPEHHEH YHEPruu
bubmnoreka IIOK
10 Bunel Terionepegaun
a pel https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTrueckoe
1 HCTIOJIb30BAHUE TETIOBBIX bu6mmoteka IIOK
CBOIICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuasioB B IEJSIX
sHeprocoepexxeHus"
12 KonanuecTBO TEIIOTHI. bubanoreka LIOK
VY neapHas TEMI0EMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 Oanmanca. TemioooMeH u bubmorexa TIOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlabopaTopHas pabota
"UccneqoBanue ABJICHUS
14 TEIUI0O00OMEHA IIPH bubmorexa TIOK
p . https://m.edsoo.ru/ff0a6a98
CMEININBAHUU XOI0IHON U
ropsiueit Boabl"
Pacuet xoimmuecTBa
15

TCIIJIOTHI, HCO6X0,[[I/IMOFO



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

AJI1 Harp€BaHUA TEJIa U
BBIACIIAAEMOI'O UM IIPU

OXJIAKICHUU
JlaGoparopHasa pabora
16 "On I; enzHI/Ie . eJILHOM buGnuorexa [IOK
pe A " https://m.edsoo.ru/ff0a6bb0
TEILUIOEMKOCTH BEIIECTBA
OHeprus TOIIUBA.
17 VY eapHas TEIIoTa bubmorexa HOK
A https://m.edsoo.ru/ff0a7b5a
cropaHus
IImaBnenue u
OTBEpCBaHUE
18 KPUCTAJUINYECKUX TEJI bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
VYV nenbHas Tenaora
ILIABIIEHUS
JlabopaTopHas pabota
19 "Onpeneiesne yaeiabHOn bubnmorexa HOK
P Y Y https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJICHUS JIbIa
20 [TapooOpazoBanue u bubmuoreka [IOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y nennnas
TEIUI0Ta NapooOpa3oBaHUs
91 W KOHJICHCAITUH. but6mmorexa [IOK
3aBUCHUMOCTE https://m.edsoo.ru/ff0a786¢
TEMIIEPATYpPhI KUTICHUS OT
aTMoc(hepHOro JaBICHUS
BrnaxnocTs Bo3ayXa.
bubanoreka [JOK
22 JlabopaTopHas pabota

"Onpenenenune

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

OTHOCUTEIBLHON BIAXKHOCTH
BOo3ayXxa"

23

Pemenue 3aau Ha
ONPEACIICHUE BIIAXKHOCTH

BO3/IyXa

24

[Tpununs! paboThI
TETIOBBIX JIBUTATENCH .
[TapoBast TypOuHa.
JIBUTaTeNs BHYTPEHHETO
CropaHus

25

KII/ TermoBoro
nsurareisd. TenioBnie
JIBUTATESIIA U 3alllkTa
OKpY’Karollel cpebl

bubmnoreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
IIpeBpalleHus DHEPTUU B
TEIUIOBBIX MPOIECCaX

27

ITonroroBka K
KOHTPOJIbHON paboTe 1o
TeMe "TernoBbIe SIBJICHUS.
W3meHeHune arperaTHbIX
COCTOSHUM BemecTna"

bu6anoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padota no
TeMe "TernoBbIe SIBJICHUS.
W3meHeHue arperatHbIx
COCTOSIHUM BelecTBa"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Ten. [[a
poJia AMEKTPUIECKIX



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

3apsa10B

30

Ypoxk-uccienoBanue
"DnexkTpu3anus Tein
WHAYKIMEN U IIpU
CONPUKOCHOBEHUH"

31

B3aumopneiicteue
3apsSUKEHHBIX Tell. 3aKOH
Kynona

bubnunoreka LIOK
https://m.edsoo.ru/ff0a87e4

32

DNeKTprUYecKoe moJie.
HanpsixeHHOCTB
JIEKTPUYECKOTO IOJIA.
[IpuHnun cyneprno3unumn
NEKTPUYECKUX TOJIEH

bubmnoreka IIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snmekrpuueckux
3apsA70B. DIEeMEHTApHBIN
3apsan. CtpoeHue aTroma

34

[IpoBonHMKY 1
TUDJIEKTPUKU. 3aKOH
COXpaHEHHUS
ANEKTPUYECKOTO 3apsaa

bu6anoreka LIOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3amau Ha
MPUMEHEHHUE CBOMCTB
BJIEKTPUYECKUX 3apsi0B

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUYECKUH TOK,
YCJIOBUS €TO
CYIIIECTBOBAHUS.
Hcrounukn
AIEKTPUYECKOTO TOKA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4



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

37

JlelicTBUSA 2IEKTPUYECKOTO
TOKa

bubnunorexa LIOK
https://m.edsoo.ru/ff0a96b2

38

Ypoxk-uccienoBanue
"JlelicTBUE
ANEKTPUYECKOTO OISl Ha
MIPOBOJHUKY U
JIADTICKTPUKH"

39

DNEeKTPUUYECKHI TOK B
MeTaJuIax, KUIKOCTSIX
razax

bubmnoreka IIOK
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKas 1enb U e€
COCTaBHBIC YaCTH

41

Cuna toka. JlabopaTopHas
pabora "U3mepenue u
peryaupoBaHNE CHIIBI
ToKa"

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ff0a8bd6

42

DneKkTpruyecKoe
HanpsbkeHue. BonbTmerp.
JlabopaTopHas pabota
"N3mepenue u
peryimupoBaHue
HanpspkeHus"

0.5

bu6anoreka LIOK
https://m.edsoo.ru/ff0a9e14

43

ConpotuBieHue
IIPOBOJIHUKA. Y IEJIbHOE
COIIPOTUBIICHUE BEILECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHas pabota
"3aBUCUMOCTD
ANEKTPUYECKOTO

bubanoreka [JOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

COIPOTUBIICHUS
MIPOBOJHHKA OT €r0 JJIUHBI,
IJIOLIA/IA MTOTIEPEYHOT O
ceyeHus U marepuaia

45

3aBUCUMOCTh CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIS y4acTKa Lenu

bubnunoreka LIOK
https://m.edsoo.ru/ff0aad4a

46

JIaboparopHast pabota
"UccaeqoBanue
3aBHCUMOCTH CHJIBI TOKA,
UYIIETrO Yepe3 pe3ucTop,
OT CONIPOTHBIICHHSI
pe3ucTOpa M HAMPSKCHHS
Ha pe3ucrope"

bubnuorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBatenbHOE U
napajiyieJIbHOC COCANHCHUA
IIPOBOAHHUKOB

48

JIaGoparopHas paboTa
"[IpoBepka mpasuiia
CJIO’KEHUSI HallPsKEHUH
IIPH MOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX
pe3uctopon”

bubnuorexa [IOK
https://m.edsoo.ru/ff0aaa58

49

JIaGoparopHas paboTa
"IIpoBepka npaBuia aJis
CHJIBI TOKA MPH
MapajuieIbHOM
COEIMHEHUH PE3UCTOPOB"

bubnunorexa LIOK
https://m.edsoo.ru/ff0aadle



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

Pemrenue 3agaq Ha
npuMeHeHue 3akoHa Oma

bubnunorexa LIOK

50
JUISL pa3IM4HOTO https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
Pabora 1 MOIIIHOCTH
51 DJIEKTPUUECKOTO TOKA bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0ab124
3akoH [[xxoyns-Jlenna
JIaboparopHast pabota
"Onpenenenue padboThl U bubmuorexa [IOK
52
MOIIIHOCTH https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOro ToKa"
DNEeKTPUUYECKUE LIETTH U
norpedurenu
53 DIIEKTPUUECKON DHEPTUH B bubnmorexa HOK
P p https://m.edsoo.ru/ff0ab660
obrTy. KopoTkoe
3aMbIKaHUE
54 ITocTostHHEIE MATHUTEI, UX
B3aUMOJIENCTBUE
Ypok-uccnenoBanue
55 "N3yuenue nonei Bubnworexa [IOK
i " https://m.edsoo.ru/ff0ac3d0
MMOCTOSIHHBIX MAarHUTOB
MaruuTtHoe 10J1€e.
MarnuTtHoe 1oie 3eMiIu 1 but6mmoreka [IOK
56
€ro 3HauCHUE I KU3HU https://m.edsoo.ru/ff0acOba
Ha 3emiie
IloaroroBka k
. but6mmoreka [IOK
57 KOHTPOJIbHOM paboTe 1o

TeMe "DIeKTpuyecKue

https://m.edsoo.ru/ff0abd2c



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

3apsbl. 3apsHKEHHBIE Tela
U UX B3aUMOJICHCTBUS.
[TocTosHHBII
AJIEKTPUYECKUMA TOK"

58

KonTponbnas pabota no
Teme "DJIEeKTPUIECKUE
3apsbl. 3apsHKEHHBIE Tea
Y UX B3aUMOJICHCTBUSI.
[TocTrosHHBII
AIIEKTPHUYECKHUI TOK" /
Bcepoccutickas
poBepouHas padboTa

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

59

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe
"[MocTostHHBII
ANeKTpuyecKkuit Tok" /
Bcepoccutickas
poBepoyHas paboTa

bu6anoreka LIOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena.
MarauTHoe I10JIe
AIEKTPUYECKOTO TOKA
MarsuTHO€E noje KaTylKu
C TOKOM

bu6anoreka LIOK
https://m.edsoo.ru/ff0ac1d?

61

[IpumeHenne
3JIEKTPOMAarHuTOB B
TexHuke. JlaboparopHas
pabota "U3yuenue
JeWCTBUSL MArHUTHOTO
TIOJIS1 Ha TIPOBOJTHHK C

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

TOKOM"

62

DNEeKTpOABUTATEINb
IMOCTOSIHHOTO TOKA.
Hcnonn3oBanue
AJICKTPOIBUTaTEIICH B

TCXHUYCCKHUX YCTpOﬁCTBaX

Y Ha TPaHCIIOPTE.
JlaGopaTopHas paboTta
"KoHcTpynpoBanue u
n3ydyeHue paboThbl
3JeKTpoaBUrarens"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86c

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMATrHUTHOMN
nHaykuuu. [Ipasumno
Jlenma

64

DneKTporeHeparop.
CrniocoObl nostyueHus

JIEKTPUYECKON SHEPTUU.

DNEeKTPOCTAHIUN Ha
BO300HOBIIIEMBIX
HCTOYHUKAX dHEPTUU

65

IloaroroBka k
KOHTPOJIBbHON paboTe 1o
TeMe "DIEeKTpUYECKHE U
MarHMTHBIC ABJICHUS"

66

KonTponbnas padota no
TeMe "DIEeKTpUYECKHe U
MAarHUTHBIE SIBJICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepBHbIit ypok. Pabora ¢

67 TEKCTAMHU I10 TEME 1 buGnuorexa [IOK

" " https://m.edsoo.ru/ff0acc5e
TerutoBeIe SIBICHUS

PesepBHblii ypok. Pabora ¢

68 TEKCTAMHU I10 TEME 1
"MarauTtHble aBiaeHus"

OBIHIEE KOJIMYECTBO YACOB
- 68 14.5

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KounyecTBO 4acoB HUcnonb3oBan
DJIeKTPOHHbIE
Ne Hara ue
Tema ypoka Kontpoabubie | IlpakTuyeckue undposbIe
n/n Bcero U3YYeHUs OoOopynoBanust
padoThI pa6oTnI o0pasoBare/ibHbIEC
«Touku
ecypcbl
PeCyP pocTa»
1 MexaHndeckoe IBUKCHUE. 1
MarepuanpHasi TOUKa
Cucrema orcyeTa.
2 OTHOCHUTENBHOCTh 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKCHUS
3 PaBHOMEpHOE 1 bubnmnoreka HOK
MPSAMOJIMHEHHOE ABUKECHHUE https://m.edsoo.ru/ff0ad19a
HepasHomepnoe
4 NPAMOJIMHENHOE JBUKECHHUE. 1
CpenHsis 1 MTHOBEHHas
CKOPOCTb
[IpssMmonuHeiHOE
5 ABHOYCKOPEHHOE 1 1 bubmmorexa HOK
p yerop https://m.edsoo.ru/ff0ad8d4
JIBUKEHUE. Y CKOpEHUE
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO 1
neuxenus. ['padux
CKOPOCTH
JlabopaTopHas pabota
7 "OnpeneneHue yCKOpEHUst 1 1 bubnuotexa [JOK
TeJa npu https://m.edsoo.ru/ff0adb18
PaBHOYCKOPEHHOM



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

JIBUKEHUH 110 HAKJIOHHOMN
IJI0CKOCTH"

CB00OIHOE aJIEHUE TEIL.

8
Onpitel 'anmunes
PaBHOMEpHOE ABMXKEHUE 110
. ITepuo
. Opr)KHOCgI/I epuona u bubmuoteka [JOK
qaCTOUTa OOPATIICHIT. https://m.edsoo.ru/ff0ae176
JIuneiiHas u yriosas
CKOpPOCTH
10 LenTpocTpemMuTenbHoe
YCKOpEHHUE
1 [Tepsriii 3ak0H HproTOHA. bu6nunorexa [IOK
Bexkrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka [HOK
PaBHoOpelicTBYyIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HerotoHa. but6mmoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
P a
14 CHICHHE Sa1aT 1 bu6anoreka LIOK
MPHMEHCHHE 3aiOHOB https://m.edsoo.ru/ff0aeb6c
HrroTona
15 Cuna ynpyroctu. 3aKoH bubnuotexa [JOK
I'yka https://m.edsoo.ru/ff0aeca?
16 Pemrenue 3agad mo reMme
«Cuna ynpyroctun»
Jlab 0
abopatopHaz pabota bubmuorexa [IOK
17 «OrnpeneneHne KeCTKOCTH

MPYKUHBD)

https://m.edsoo.ru/ff0aee28



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

but6mmoreka [IOK

18 C
I Tpem https://m.edsoo.ru/ff0af738
19 Pemenne 3agay mo teme bubnuotexa [JOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabora
20 "OnpeneneHue bubnnorexa [{OK
kod(urmenTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIb)KeHUS"
Pemenue 3amau mo reme
21 "3akonsl HetoTona. Cuna bubmorexa LHOK
] | https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuina TpeHus
Cuia TSHKECTH M 3aKOH
99 BCEMUPHOI'O TATOTCHUS. bubnuorexa [IOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
TaJICHUS
VYpoxk-koHpepeHuus
"JIBM>KEHHE TEJ BOKPYT
23 TPaBUTAIMOHHOTO IIEHTPa
(Conneunas cucrema).
lanaxtuku"
Pemenue 3amau mo reme
24 "Cuna Tﬂ)KefTI/I 1 3aKOH bubmmorexa [IOK
| https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTEHUS
[TepBas kocMHuueckas
25 ckopocTh. HeBecoMocTh u bubmorexa [TOK
P ' https://m.edsoo.ru/ff0af33c
Meperpy3Ku
26 PaBHOBeCcHEe MaTepuaibHOI bubnuotexa [JOK

TOYKH. AOGCOJIFOTHO

https://m.edsoo.ru/ffOafe36



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
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TBEPAOE Teso. PaBHOBECHE
TBEPJIOTO TENA C
3aKpEIUIEHHOW OChIO
BpaiieHusi. MOMEHT CHUJIBI.
LenTp TsxecTH

27

PaBHOBeCcue MaTepuaibHOI
TOYKH. AOGCOIIOTHO
TBEp0E Teno. PaBHOBecue
TBEPAOIO Tena ¢
3aKpEIUIEHHON OChIO
BpaleHusi. MOMEHT CUJIBL.
LenTp TsxECTH

28

Pemrenue 3agad mo reMe
"MowmeHT cuibl. Llentp
TXKECTA"

bubnuorexa [JOK
https://m.edsoo.ru/ffOb02b4

29

IToaroroBka K
KOHTpPOJIbHON paboTe 1o
TeMe "MexaHn4ecKoe
IBIKEHHUE.
Bzanmoneiicrue ten"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0b0408

30

KonTponbHas padota no
TeMe "MexaHn4ecKoe
JIBH)KEHUE.
BzaumoneiictBue Ten"

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb06ec

31

Nmnynsc Tema. Ummynse
CWJIBL. 3aKOH COXPaHEHUs
UMIyJjbca. YIOpyroe u

HeyIpyroe
B3aUMOJICHCTBUE

but6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

32

Pemenue 3aia4 no teme
"3aKOH COXpaHECHUS
umnyibca"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb096¢c

33

VYpoxk-koHpepeHuus
"PeakTUBHOE OBU)XEHUE B
MPUPOAE U TEXHUKE"

34

Mexannueckas pabota u
MOIITHOCTb

bubnunoreka LIOK
https://m.edsoo.ru/ffO0b0a84

35

Pabota cHIIBI TSIKECTH,
CHJIBI YIIPYTOCTH U CHIIBI
TpEeHUs

bubnuorexa [JOK
https://m.edsoo.ru/ffOb0db8

36

JIaboparopHast pabota
«Ornpenenenue padoTsl
CUJIbI TPEHUS IIpU
PaBHOMEPHOM JIBMKEHUN
TeJa MO TOPU30HTAITIBHOU
MIOBEPXHOCTI»

37

CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust

38

Kunernueckas sneprus.
Teopema 0 KHHETUYECKOM
SHEpPruu

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb0c32

39

3akoH COXPAHCHUA DHCPIUU

B MEXAaHHUKE

40

JIaGoparopHas paboTa
«M3ydenue 3akoHa
COXpaHEHHS SHEPTUN»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb12fe

41

KonebarensHoe JABHKCHHUC

bu6nunorexa LIOK



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

" €0 XapaKTECPUCTUKHU

https://m.edsoo.ru/ffOb1858

42

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

bubnunoreka LIOK
https://m.edsoo.ru/ff0b20f0

43

MaremMaTnueckuii u
MPY>KUHHBIA MAaITHUKHU

44

VYpok-uccienoBanue
«3aBHCUMOCTb MepUoa
KOJIeOaHUM OT KECTKOCTH
IIPY>XKUHBL ¥ MACCHI IPy3a»

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

45

[IpeBparenue sHepruu Npu
MEXaHUYECKUX KOJCOaHMIX

46

JlaGopaTopHas paboTta
«OrnpeneneHue 4acToThl U
nepuoja konebanui
MIPYKUHHOTO MasiTHUKA)

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

47

JIaGoparopHas paboTa
«IIpoBepka He3aBUCUMOCTH
nepuojia kojaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb197a

48

MexaHn4yecKre BOJIHBI.
CBoiicTBa MEXaHMUECKUX
BOJIH. [IpogonibHBIE 1
MOTIEPEYHBIE BOJTHBI

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

49

VYpoxk-koHpepeHuus
"MexaHUYeCKHUE BOIHEI B
TBEPAOM TEJIE.



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

CelicMuuecKkre BOJIHEBI"

50

3ByK. Pacnipoctpanenue u
OTpa)KCHHE 3BYyKa

o1

Ypok-uccnenoBanue
"HaOmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa
OT YacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHAN
pe30oHaHC

53

VYpoxk-koHpepeHuus
"V nbpTpa3zByk U HH(ppa3ByK
B IIPUPOJIEC U TEXHUKE"

bubnuorexa [JOK
https://m.edsoo.ru/ffOb23ca

54

IloaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMme "3aKOHBI COXPAHECHHUS.
MexaHndeckue KoiaeOaHus
H BOJIHBI"

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbHas pabota mo
TeMe "3aKOHBI COXPAHECHHS.
MexaHndeckue KoiaeOaHus
¥ BOJHEI"

56

DNEKTPOMarHuTHOE MOJIeE.
DNEeKTPOMAarHUTHbIE BOJIHBI

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

57

CaoiicTBa
ANEKTPOMATrHUTHBIX BOJTH

58

VYpoxk-koHpepeHuus
"[lIxana

bubanoreka [JOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

AJICKTPOMArHUTHBIX BOJIH.
Hcnonns3oBanue
AJICKTPOMArHUTHBIX BOJIH
IUIL COTOBOU cBsI3U"

VYpok-uccienoBanue
"N3y4yeHue cBOMCTB

59 ANEKTPOMArHUTHBIX BOJIH C bubmmorexa LIOK
P https://m.edsoo.ru/ff0b2c6c
MIOMOILbIO MOOMIIBHOTO
TenedoHa"
Pemienue 3aiau Ha

50 OIpeJIeJIEHUE YacTOThI U
JUIMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DNeKTpOMarHuTHas

61 npupona ceera. CKOpocTh bubmuoreka [JOK
ceera. BonHoBBIE CBOMCTBA https://m.edsoo.ru/ff0b31d0
cBeTa
HcTouHuku cBera.

62 IIpssmonuneitHOe bu6muoreka [JOK
pacupoCTpaHEHUE CBETA. https://m.edso00.ru/ff0b3658
3armenus Connia u JIyHsl
3aKO0H OTpa)KeHUS CBETA.

63 3epkana. Pemenue 3a1au Ha bubmmoreka [JOK
IIPUMEHEHHE 3aKOHA https://m.edsoo.ru/ff0b38c4
OTpaKEHHUsI CBETa

64 IIpenomiienue cBeta. 3aKkoH bubmuorexa [JOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea

65 IlonHOE BHYTpEHHEE bubmuoteka [IOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

OTpa’XCHUC CBCTA.
Hcnonns3oBaHue MOJIHOTO
BHYTPCHHET'O OTPAXKCHU B
OIITHYCCKUX CBETOBOJaX

https://m.edsoo.ru/ffOb3c5c

JlaGopaTopHas pabora
"UccneqoBanue
3aBHCHMOCTH YTJia

66
MIPEIOMJICHUS CBETOBOTO
Jyda OT yIJia MaJIeHust Ha
rpanuue "Bo3ayx-crexno""
Ypok-koH(bepeHus
"Hcnonp30BaHue IOIHOIO
67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/JIBI,
ONITHKOBOJIOKOHHAS CBSI3h"
68 JIua3el. OnTHdeckas criia bu6nuorexa [IOK
JIMH3BI https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne nzoOpakeHui bubmuoreka [IOK
B JIMH3aX https://m.edsoo.ru/ff0b444a
JIaGoparopHas paboTa
70 "Onpenenenue GoKycHOTO bubnuotexa [JOK
pPacCTOSIHUSA U OITUYECKOU https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIel JTUH3bI"
Ypok-kKoH(pepeHIHs
71 "(g)nTqucg)H: JINH30BbIE bubmorexa [TOK
B https://m.edsoo.ru/ffOcOa7e
npubopsI
79 I'na3 xak onTudeckas bubanoreka [JOK

cucreMa. 3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

73

Ypok-koH(bepeHIus
"IledexTnl 3penns. Kak
COXPaHUTh 3peHue"

74

Pasnoxxenue 6enoro csera B
criektp. OnbiTel HetoTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. Jucnepcus ceera

bubnunoreka LIOK
https://m.edsoo.ru/ffOc0f4c

75

JIaboparopHast pabota
"OnbITHI IO Pa3I0KEHUIO
0eJI0ro CBEeTa B CIIEKTP U
BOCIIPHUSATHIO [[BETA
MPEMETOB IPU HX
HaOJIOACHNH Uepes
[BETOBbIE (HUIBTPHI"

bubnuorexa [JOK
https://m.edsoo.ru/ffOcOe2a

76

YPOK-TIpaKTUKYM
"BoJHOBBIC CBOMCTBA
CBeTa: TUCIepCHs,
uHTepPepeHus u
mudpakius"

77

OmnsiThl Pesepdopna u
IUTaHeTapHasi MOJIEb aTOMa

bubnuorexa [IOK
https://m.edsoo.ru/ff0c12a8

78

[Tocrynatel bopa. Monens
aroma bopa

79

Hcnyckanue u noryonieHue
cBeTa aToMoM. KBaHTBI.
JInnenyaTsie CIIEKTPbI

but6mmorexa [IOK
https://m.edsoo.ru/ff0cl144c

80

Ypok-nIpakTUKyM
"Habmtoienne cuekTpoB

bubanoreka [JOK
https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

ucmyckanus"

81 PanuoakTuBHOCTH U €€ bubnuotexa [JOK
BUJBI https://m.edsoo.ru/ff0c1672
82 CtpoeHue aTOMHOTO s1pa. bubnuotexa [JOK
Hyknonnas Mmonens https://m.edsoo.ru/ffOc18ac
83 PanguoakTuBHBIE bubnuotexa [JOK
npespatienus. M3oronsl https://m.edsoo.ru/ffOclal4
Pemenue 3amay o reme:
84 "PannoakTuBHBIC bubmorexa HOK
! " https://m.edsoo.ru/ff0c1b4a
MpEeBpaIICHUs
85 [Tepwon monypacmanga
VYpoxk-koHpepeHuus
36 "PagmoakTuBHBIC bubnuorexa [JOK
W3JIy4CHHS B IPUPOJE, https://m.edsoo.ru/ff0c2126
MEIUIUHE, TEXHUKE"
Snepubie peaknuu. 3aKOHBI
87 ccjlx paHeHIESI 3aH;1 OBOTO U bubmorexa HOK
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEI
DHeprusi CBSI3u aTOMHBIX
88 sep. CBsI3b MacChl U bubmorexa LOK
HEp- https://m.edsoo.ru/ff0cld7a
SHEPTUU
89 Pemenue 3amau mo reme
"SAnepHbie peakuun”
Peakiuu cunTesa n
90 enenus saep. IcTounuku bubmorexa HOK
A AP i https://m.edsoo.ru/ff0c1e88
sHepruu ConHIa U 3BE3NT
91 VYpoxk-koHpepeHuus



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

"SAnepHas sHepreTUKa.
JelicTBus paauoaKTUBHbBIX
U3ITy4YeHUN Ha KUBbIE
OpraHu3Mbl"

92

IToaroroBka x
KOHTPOJIBHOK paboTe 1o
Teme "DJIEeKTPOMArHUTHOE
noJje. DJeKTPOMarHuTHhIE
BoJsHEI. KBaHTOBEBIC
sBJIeHU"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo
TeMe "DIEeKTpOMarHuTHOE
nosie. DJIEKTPOMarHUTHBIC
BOJIHBI. KBaHTOBBIE
siBJIeHUS "

94

IToBTOpenue, o0oO0IEeHNE.
JlabopaTopHbie pabOThI 1O
Kypcy "B3aumoneiictue

Ten"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0o0mIEeHNE.
Pemenne pacueTHsIX U
Ka4yeCTBEHHBIX 3a/1a4 10
teme ""TemnoBsle
npouecch”

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600IIEHNE.
Pemrenne pacueTHsIX U
Ka4eCTBEHHBIX 3a]1a4 110
teme "KII/] TeruioBbIix
nBuraresein”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBTOpEeHME, 0000IIEHNE.
Pemenue pacueTHBIX U

bubnunoreka LIOK
97 Ka4eCTBEHHBIX 3a1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ]
3JEKTPOYCTaHOBOK"
[ToBTOpEeHME, 0000IIEHHE.
98 JlabopaTopHble PabOTEI 10 1 1 bubmorexa LIOK
p" P P " https://m.edso0.ru/ff0c2¢c52
Kypcy "CBeToBbIE SIBJICHHS
[ToBTOpEeHME, 0000IIEHNE.

99 Pabora ¢ Tekctamu 1o Teme 1 bubmnoreka IIOK
"3aKOHBI COXpaHEHUs B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpEeHME, 0000IIEHNE.
bubmnoreka IIOK
100 Pabora ¢ TekcTamu o Teme 1
https://m.edsoo.ru/ff0c2e82
"Konebanus 1 BOTHBI"
[ToBTOpEeHue, 06061IEeHNE.

101 Pabora ¢ TekcTamu o Teme 1 bubmorexa TIOK

" | https://m.edsoo.ru/ff0c3044
CBETOBLIE SIBIIEHUS

[ToBTOpEeHue, 060061IEHNE.

102 'I"a60Ta C TEKCTAMH IO TEME 1

KBanrtoBas u siaepHas

¢uzuka"

BIIEE KOJIMYECTBO YACOB
OBIII OJ1 CTBO CO 102 97

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

11

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTrb SABJICHUA M0 ONMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SAIBJICHHUC

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH

CYyIIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel U (PU3MYECKHE SBICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIBHO
TpakToBaThb (PU3MYECKUN CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBJICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3allMCBhIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
Yucle W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIATh MPUYUHHO-CIEJACTBEHHBIE CBS3H, CTPOHTH
o0bsicHeHMEe W3 | — 2 JOrMYecKWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTHU




1.7

pemiath pacy€THbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMyiibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHbBI: HA OCHOBE aHAN3a
YCJIOBHSL 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAUMEBIC JIJIsl PEUICHUs 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJYYeHHON (U3UYECKON BETUUMHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MPEANoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pE3yJbTaT, HaXOAUTb OLIMOKU B

XO0J¢ OIIbITa, ACJaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

1.9

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIN
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENIONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OINBITa U (POPMYITUPOBATH BHIBOBI

1.10

BBIIOJHATh NIPSAMbIE U3MEPEHUsI C HCIIOJIb30BAHUEM aHAJOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh IMOKAa3aHUs NMPUOOPOB € YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYro C HCIOIb30BAHUEM MPAMBIX W3MEPECHUH,
y4acTBOBaTh B IJITAHUPOBAaHUM Y4E€OHOTO HCCIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIENYS NPEITI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yibTATHl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TPaQUKOB, J1EJIaTh BBIBObI

0 pe3yJibTaTaM HCCIeI0BaAHUS

1.12

IMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA CbI/ISI/I'—IeCKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MepeHHﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATE 3HAYCHUC HCKOMOM

BCJINMYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHIMNBI  JACHCTBUS TpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapakTepHU30BaTh MPUHLUINBl JEHCTBUS H3YyYEHHBIX
npUOOPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO MX OIMCaHUS,

UCTONB3ys 3HaHMA O CBOMCTBax  (pu3MUECKUX  SIBICHUA U




Heo0X0oIuMBbIe (PU3UYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NOPUBOANUTH TPHUMEPHl (HAXOAUTh HH(OpPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCTOIb30BaHUS (PU3NICCKUX 3HAHUI B TOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHECHUS 3/I0POBbS U

COOJTIOICHYSI HOPM JKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

1.16

OCYILIECTBIISATh OTOOP MCTOYHHKOB MH(OpPMALUU B ceTu MHTepHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TyTEM CpPaBHEHHS Pa3IUYHBIX HCTOYHHUKOB
BBIJICIATh MH(OpMANUIO, KOTOpas SBJSIETCS NMPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOTO0  COACpIKAHMS,
CIpaBOYHBbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BiIageTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALIHU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJe MyOJUYHO JienaTh KpaTKue COOOUIEHMS O
pe3yibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUM, TPU HTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(1)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJja4yaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,I[CflCTBPIfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbLI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs

11

HUCII0JIBb30BaTh IIOHATHUA




1.2

pa3jindaTrhb SABJCHUA IO OMHCAHUIO HUX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, JEMOHCTPUPYIOIIHUX JAHHOC (bHBH‘leCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) GU3HUECKUX SIBICHUN

14

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TpakTOBaTb  (PU3MYECKUN  CMBICA  HCIOJb3YEMbIX  BEJIMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3MYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO  (U3WYECKYI0 BEIMYMHY C JPYTUMH
BEIMYMHAMH, CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKHE SIBICHUS H TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMCHIBaTh €r0  MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldd MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

q)HSH‘leCKI/IX HBHGHHﬁ, (I)I/BI/I‘IGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3alIUChIBATh KPATKOE yCIOBUE, BBIABISTH HEJOCTATOK
JMaHHBIX Ui pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pElIeHUs, MPOBOAUTHh Pacuy€éThl M CPABHUBATH
MOJIydeHHOE 3HadyeHHe (U3MUECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacCrio3HaBaThb HpO6HCMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I‘-IeCKI/IX METOOOB, UCITIOJIB3Ys OIMMUCAHUEC UCCICAOBAHMs, BBIACIIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BHIBOIBI

1.9

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

¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble




OpPEINON0KEeHUs, CcoOMpaTh  YCTAaHOBKY M3  INPEAJIOKEHHOTO

060py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIb30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

U3MEepEeHHil ¢ yuéToM 3a/1aHHOI a0CONIFOTHOMN MOTPEIIHOCTH

1.11

MPOBOAMTh  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpEeHUs, CIeAysd  MPEeAJOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUIE TaOJUIl U TpaduKoB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCICAOBAHHUA

1.12

MMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
caeaysa HpeI[JIO)KeHHOI\/JI HHCTPYKIIMKW, W BBIYHUCIATH 3HAYCHUC

BCINYHHBI

1.13

CO6J'IIOI[aTI> InpaBujia TCXHHKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpPOM HAa UX ONUCAHUA, HCIOJb3Ys
3HaHHMA O CBOMCTBaxX (PU3MUECKUX SBJICHUM M HEOOXOAMMBbIE

q)HSH‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaThb IMPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Imo CX€MaM U CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXCEMbI
QJICKTPHUICCKUX LEIell C II0CIEO0BaTEIbHBIM U napauicJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYCCKUX Lemnei

1.16

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpalleHHuH ¢
npuOopaMy U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 310POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

OCYILECTBIISATh MOMCK UHPOPMALUHU (PU3UUECKOTO COEPIKAHUS B CETH
NHTepHeT, Ha OCHOBE HMMEIONIUMXCS 3HAHUW W TYTEM CpaBHEHUSA

JOITIOJIHUTCIIbHBIX HMCTOYHHUKOB BbIACIATH I/IH(bOpMaL[I/IIO, KOTOpasa




SBIISICTCS TPOTHUBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

UCIOJIb30BaTh IPU  BBINOJIHEHMHM Y4E€OHBIX 3aJaHUMl  Hay4yHO-

NOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro CoJep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBAHHUA TEKCTa, MpeoOpa3zoBaHus WHOOPMALIUU U3 OJHOI

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpP)KAaHUs, B TOM 4YHUCIIC NYyOJIMYHO TPEICTABISATH PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JIEATCILHOCTH, TPU OTOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

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

1.20

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C

INOCTAaBJICHHBIMM  3aJadyaMM, CJICAUTb 3a BbIIIOJIHCHHMCM IIJIaHaA

JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh

COOCTBEHHBIH BKJIaZx B  JACATCIBHOCTbL TI'PYIIIbLI, BbICTPAWBATH

KOMMYHUKATHBHOC B3aI/IMOI[€I\/'ICTBI/Ie, IMPOSABJIAA TOTOBHOCTH

pazpemiaTh KOHQIUKTHI

9 KJIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

11

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

1.2

pas3inyaTtb SABJICHUA MO0 OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-ICCKOG SIBJICHUC

13

pacrio3HaBaTh TPOSIBIICHHME M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’XarolleM MHUpe, B TOM 4uciie (GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (HU3UIECCKUX SIBJICHUI

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA Tel | (1)I/ISI/I‘ICCKI/I6 SABJICHUA,

HCIIOJIb3YA (1)I/I3I/ILIGCKI/IG BCJIIMYMHBI, HpU OIHUCAHUN TIPABUIIBHO




TPaKTOBaThb  (PU3MUECKUIl  CMBICT  MCHOJB3YEMBIX  BEJUYHH,
0003HaueHMsI ¥ €AUHULB! (PU3MUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JIPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(GUBHYECKUX BEIMYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPAXXCHUC

1.6

OOBACHATH (PU3NYECKUE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

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

1.7

pemiate pacuéTHbele 3ahauu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIINE WIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJIUTh PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA CI)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMCAHUEC HCCICIOBAHHA, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6J'IIo,I[eHHI>i 1 OIIBITOB

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJ: CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

MPOBOANTH TMPU HEOOXOJUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
ompesieNisis CpeAHee 3HAuCeHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MNpOBOAUTL HCCJICIOBAHUC 3aBHUCUMOCTEH (pI/IBI/I‘-IGCKI/IX BCJINYHUH C




WCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM: IUIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCUPOBATH pE3yNbTaThI
MOJTyYEHHOW 3aBHCHUMOCTH (DM3MYECKUX BEIUYMH B BHUJAC TaOIHIH

Fpa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIibTaTaM UCCICAOBAHHUA

1.12

IPOBOJIUTh  KOCBEHHblE  H3MEPEHUs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH H3MEPEHUs, CIEeNys NPEIOKEHHOW WHCTPYKIWH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

Ppe3yibTaThl C y‘léTOM SaHaHHOﬁ IOTpCITHOCTH HSMepeHI/Iﬁ

1.13

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3MUYECKUX MOJIENEH:
MaTepHalbHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAHETapHasi MOJENb aToMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJ1pa

1.15

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTUYHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHHS U300paKEHUH B MIOCKOM

3epKaje u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HM 171 oOecrieueHHs O€30MacHOCTH TMpU  OOpalieHuu ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMocTosTenbHO (OpMYIHpYys IOMCKOBBIM  3arpoc,
HaXOJUTh IYTH  ONpPENEJICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HA OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHUKOB




1.19

UCIIONIb30BAaTh TMPH  BBIMOTHEHWH YYE€OHBIX 3a/laHUil  Hay4dyHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MYECKOro COAEp)KaHUs, CIPAaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpPMAallMM M3 HECKOJIBKUX HCTOYHHMKOB (U3UYECKOIO
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIIEOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3eHTalued ¢ ydéToM

0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM Y4€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeneisaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TIPYIIBbl, BBICTPaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  T'OTOBHOCTH

paspemaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3ziena

Kon

JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

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

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

@dusnueckue BenMuuHBL.  V3MepeHne  QuU3MUECKUX
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

n3MepeHuil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

EcTtecTBeHHOHay4yHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIIBUKCHHE THIIOTE3,
HKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha6n}oz[aeMor O SABJICHUSA

1.4

Omnucanue (1)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIIBIO MOACIEH

1.5

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.
#Hi#Par###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
###Par###lI3mepenne  TemmepaTypbl TpU  TTIOMOIIH

FKUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPhL

INEPBOHAYAIJIBHBIE CBEJJEHN A O CTPOEHNUN BEIIIECTBA

2.1

H#HH#Par###CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pazMepbl.  OnbITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###]/[Bwokenne  dactuir  BemectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTUIl C  TEeMIIepaTypoH.

BbpoyHoBckoe nBmxenue, 1uddysus

2.3

B3anmoneicTBre YacTHI] BELLIECTBA: IPUTSKEHUE U




OTTAJIKUBAaHHEC

###Par#H# ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

2.4 B3anmocBA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTpPOSHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOIBI
[TpakTuyeckue paboOTHI:
#H#H#Par###0neHka quaMeTrpa aToMa METOJIOM PSIO0B (C
UCTOJIb30BaHueM (Gotorpaduii).

2.6 #HHPar###OneITEl 10 HAONIONEHHWIO  TEIUIOBOTO

pacIIupeHusl Ta30B.
HAHAPar#H#OnbITEL 0 OOHAPYXKEHUIO JIEHCTBUS CHJI

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHoMepHOE 51
' HEPABHOMEPHOE JBH)KEHHE
HH#HPar###CropocTb. Cpennsia CKOPOCTb npu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu U BpeMeHu
JBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuMH. B3ammoneinctBue
3.3 TeJ KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tela
34 #H#Par###InotHocte BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOACHCTBUS TE
36 Cwia ynpyroctw u 3akoH ['yka. M3mepeHue cuibl ¢
' MIOMOUIbIO JUHAMOMETpA
3.7 HH#Par###IBnenue TaroteHus M cuna Tsokectd. Cuiia
' TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
3.8 Cuna tpenusi. TpeHHEe CKONBXKEHUS U TPEHUE TOKOA.
' Tpenue B Ipupoe U TEXHUKE
3.9 ##HPar#H#CnoxeHre Ccuj, HAMNpaBICHHBIX 0 OJIHOM

npsMoid. PaBHoIeliCTBYIO1IAs CHIT




3.10

[TpakTuyeckue paboOTHI:

OnpezneneHue CKOPOCTH  PAaBHOMEPHOIO  JBM)KEHUS
(wapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBToMOoOMWNIsE M Tak pjanee). OnpeneneHue cpenHein
CKOpOCTH CKONBXEHHUS Opycka WM IIapuka 1o
HAKJIOHHOM  miuockocTH. OrmpeneneHue  MIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTh DPACTsDKEHUS (nedopmanyu) NpYKUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Teja U

XapaKTepa COIMpHUKaCarOmUXCAa HOBerHOCTeﬁ

3.11

®u3ndecKue SIBICHUSI B mpupoac: NpuMEpbl ABUKCHUA C
pPasiIMddbIMU CKOPOCTAMH B JKMBOHM M HEXKUBOU npupoac,

JIEHCTBHUE CUIIBI TPCHUS B IIPUPOJAC U TCXHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JABJIEHUE T

BEP/BIX TEJL, )KUAKOCTEN Y TA30B

4.1

JaBnenue TBEpHoro tena. CrnocoObl yMEHbIIEHUS U

YBCIUUYCHUA NABJICHUSA

4.2

ﬂaBJ’IeHI/Ie raza. 3aBHCUMOCTb JaBJICHHUA ra3a oT O6’béMa,

TEMIIEpaTyphl

4.3

Hepez[aqa JaBJICHUA TBépI[I)IMI/I TCJIaMHU, XUAKOCTAMHU U

razami. 3akoH Ilackams. [ITHeBMaTHYEeCKHE MAIIIMHEI

4.4

3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
IMuapocraTudeckuit mapagokc. CooOIIaronmecs CoCcybl.

FI/IIIpaBJII/I‘{CCKI/Ie MCXaHU3MBI

4.5

AtMocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
CyIIIECTBOBaHUS BO3AYHIHON 00070uku 3emun. OTbIT
Toppuuemnnu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3mepenne armocdepnoro naenenus. [Ipubopsr mis

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHHUA

4.7

JleficTBue KUAKOCTM M Tra3a Ha IOIPY:KEHHOE B HUX
Teno. BelTamkuBaromas (apXxumenoBa) cuiaa. 3aKOH

Apxumena




4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
0o0péMa MNOrpyKEHHONM B JKUIKOCTb YacTH TeJja.
OnpeneneHre BBITAIKMBAIOIIECH CUJIbI, TEUCTBYIOIIECH Ha
TEeno,  MOrpyxEHHOE B  JKUIAKOCTb.  [IpoBepka
HE3aBHCUMOCTU BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAIKUBAIOLICH
CWJIbI, IEUCTBYIOIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJKOCTh YAaCTHU TEJa U OT IJIOTHOCTHU
JKUIKOCTH. KouctpynpoBanue apeoMerpa WJIN
KOHCTPYMpPOBAaHUE  JIOJAKM M  OmIpeAelieHne €€

I‘py3OHO,I[’LéMHOCTI/I

4.10

du3nueckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKHUBOM OpraHu3M, IJIaBaHUC

pBIO

411

TexHudeckue yCTPONCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT'UA

5.1 Mexanunueckas pabota

5.2 Mexanuveckas MOITHOCTb

53 [IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKIOHHAS

' MJI0CKOCTh. [IpaBmiio paBHOBECHS phIyara

5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument

5.5 MOJIE3HOTO NeNCcTBUA MEXaHU3MOB. [Ipoctoie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER

5.7 Kunernaeckas sHeprus

5 g ITonnas mexaHuuyeckass SHEpPrus. 3aKOH U3MEHEHHUS H

COXpPaHCHUMA MEXaHHYECKOM SHCPTHUU




5.9

[TpakTuyeckue paboOTHI:

###Par###Onpeneneaue pabOTBHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBKCHHH Tela [0 TOPU30HTAIBHON
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquHe 3dKOHa COXpaHCHHA MEXaHUUYeCKOM OHEPIrun

5.10

du3nyeckue SABJICHUS B npupoac: pbHaru B TEIC

YCJIOBCKA

5.11

TexHUYecKkrne YCTpOMCTBA: pblUar, TMOJABUXKHBIA U
HEMOJIBWKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY

8 KJIACC

Kox
pa3aena

Kon
JIeMeHTa

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

TETUJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTPOECHHMsA BemecTBa. Macca H pa3smepsl
MoJIeKyl.  OmIbITBI, NOATBEPKIAIOLUIME  OCHOBHBIE

TTOJIOXKCHUA MOHGKYHHpHOKHHeTquCKOﬁ TCOpHUU

6.2

Mogenu  TBEPAOro, JKUAKOIO U razoo0pa3zHOro
cocTosiHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe

TCIa

6.3

OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tell
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON

TEOpUHn

6.4

CwmaunBaHUe U KanmUJIJIIPHBIC ABJICHHUA

6.5

TennoBoe paciipC€HuC U CKATUC

6.6

Temnepatypa. CBs3b TeMIepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABMIXXCHUSA YaCTHUI]

6.7

Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH




SHEPIHHU: TEeIUIoNepeada u COBepIIeHUE padoThI

Buael tenonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
W3IIy4eHUe
KommuectBo  TemnoTel.  YaenpbHas — TEIIOEMKOCTh
6.9
BEILIECTBA
TermooOMeH # TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
[InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIICCTB.
6.11
VnenbHas TemioTa 1iaaBiIeHUs
[TapooOpazoBanue u  KoHaeHcamus.  Mcmapenue.
Kunenue. VYnenpHas  Temiora mapooOpa3OBaHUA.
6.12
3aBHCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JABIICHUS
6.13 BrnaxHocTs Bo31yxa
6.14 OHeprus TOIMBA. Y IebHasl TENJI0Ta CTOPAHUS
[Mpunnuner  pabotel  TeruoBbix — asurarenei  KITJ]
6.15 TEIJIOBOr0 ABUraTess. TeroBble ABUTAaTENd U 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
npoueccax
[IpakTudeckue pabOTHI:
OnebIThI o 00HapyKEHUIO JIEHCTBHUS cui
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMN
COJIM WJIU caxapa.
6 OMnbITEI IO HAOIOACHHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
A7

YKUJIKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIABJICHUS
BO3ayXa OT €10 00béMma u HarpCBaHud WU OXJIAXKIACHUS.
[IpoBepka ruMOTE3Bl JMHEHHOW 3aBUCUMOCTH JIJTMHBI

CTOJIOMKA KUAKOCTH B TEPMOMETPHUYECKON TpyOKe OT




TEeMITepaTypPhI.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPTUM Tejla B
pe3yNbTaTe TeIIonepeaadd U padoThl BHEITHUX CHIIL.
HccnenoBanue sBIeHUS TEIMJIO0OMEHA TPU CMEITUBAHUT
XOJIOJIHOW U rOpsiYeil BOJIBI.

OmpeneneHne  KOJWYECTBA  TEIIOTHI, TOJYYCHHOTO
BOJIOW TIPU TEIUIOOOMEHE C HarpeThiM METAUIMYECKUM
LAJTUHIPOM.

Ornpenenenne yAaelIbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue mporiecca UCIapeHus.

OrnpenenieHne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

OmnpeneneHue yaeapHON TEIUIOTHI IIABICHUS JIbJA.

6.18

dusnueckue SBIEHUS B IPUPOAE: MOBEPXHOCTHOE
HaTSOKEHUE U KalWULIPHbIE SIBJIEHUS B IPHUPOJAE,
KpHUCTaJUIbl B Iipupoze, usinydenue ConHua, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHnueckue  ycTpoMcTBa:  KalWJUIAPBL, IMPUMEPHI
HCIIOJIb30BAHNSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETP,
JaTYUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHCTO CTrOPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apsokeHHbIX Tell.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TEJ OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TETIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIEKTPUYECKOTO

7.3 nosid. IlpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)

-4 Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHBIN

anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n




JUDJICKTPHUKHU

7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa

ONEeKTpUYeCKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
7.6

NEKTPUYECKOT0 TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKa

Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUAKOCTAX U razax

Onektpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE
7.8

HaIpsHKEHUE

ConpoTuBieHue IIPOBOJIHHKA. VY aensHOE
7.9

COIIPOTHBIICHUE BEILECTBA
7.10 3akon OMa 1t yJacTKa Lenu

[locnenoBarenbHOE UM MapajjIesIbHOE  COEAMHEHHE
7.11

IIPOBOJTHUKOB

PaGorta u MOIIHOCTH SJIEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoyns — Jlenna

3 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKOMN

7.1

sHepruu B ObiTy. KopoTkoe 3ambikaHne

[TocTostHHBIE MarHuTHL. B3anMOJENCTBHE IMOCTOSIHHBIX
7.14

MarHuToB

MaruutHoe mnone. MarHuTHoe mojie 3eMiId U €ro
7.15

3HAUEHUE NI )KU3HU Ha 3eMIie

OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHNe AIEKTPOMAarHuToOB B TEXHUKE

JleficTBe MarHMUTHOTO TOJII Ha IPOBOJHHUK C TOKOM.

DNEeKTpOABUTaTENb NOCTOSTHHOTO TOKa. Mcnonp3oBaHue
7.17

JJIEKTPOABUraTeIe B TEXHUYECKMX YCTPONCTBaX M Ha

TpaHCIIOpTe

Oneitel  @apanes.  SIBineHuMe  3IEKTPOMArHUTHOMN
7.18

unaykiuu. [Ipasuino Jlenna
7.19 DnexTporeHepaTop. Crioco6b1 HOJTyYEHUS




AJIEKTPUYECKOM  DHEPrum. OJIEKTPOCTAHLIMM ~ Ha

BO300HOBJIIEMBIX HCTOYHHKAX OHCPIrun

7.20

[IpakTrueckue pabOTHI:

OMNBITH 110 HAOJIFOJACHHIO AJICKTPHU3AIUN TEI WHIYKIIHEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO OIS  HaA
MMPOBOTHUKH U JUDJICKTPUKH.

COopka ® mpoBepka pabOTHl JJICKTPUUYCCKON IIETH
IIOCTOSIHHOT'O TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHuie HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS
Ha pe3UucTope.

OHI)ITBI, I[GMOHCTpI/IpyIOIIII/IC 3aBUCHUMOCTb
3JEKTPUUYECKOTO COMPOTUBJIEHUS MIPOBOJHUKA OT €ro
JUTMHBI, TJI0ILAU OTNIEPEYHOT0 CEUEHHS U MaTepHala.
[IpoBepka mpaBuna CIOXEHHS HANPSOKEHUA TIpU
MOCJIeIOBATEILHOM ~ COEAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia s CHJIBI TOKa IPH MapalieIbHOM
coequHEHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
AJEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UcTop.
OmpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BbIIEIIsIEMOI Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJYIIETO YEepe3 JIAMIIOYKY, OT HANpPsSKEHUS
Ha Hel. Onpenenenne KII/I narpesarens. MccnenoBanue
MAardimTHOI' O BSaHMOHeﬁCTBHH IIOCTOAHHBIX MArHUTOB.
N3yueHrne MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB MPHU
ux oOweauHeHMM ©  pazaeneHuu. lccrnegoBaHue
JEUCTBUSA JIEKTPUUECKOTO TOKAa Ha MAarHUTHYIO CTPEJIKY.
OnbITEI,  JEMOHCTPHUPYIOIINE  3aBUCUMOCTH  CHIIBI
B33.PIMOI[€I>'ICTBI/I$I KaTyH_IKI/I C TOKOM M Mar"sumTa OT CHUJIbI

TOKa M HalpaBleHUs TOKa B Karymke. I3ydenue




,Z[CP'ICTBPIH MAarHMuTHOroO IoJisi Ha MNPOBOJHHUK C TOKOM.

KonctpynpoBanue u H3y4yeHue paboThI
JIIEKTPOABUTATEIS. N3smepenne KII
3JIEKTPOJIBUTATENILHOM  YCTAHOBKH. OnbIThI o

HUCCICOJOBAaHHUIO ABJICHUSA 3JICKTpOMaFHPITHOI>'I 15050187 900505
HCCICOOBAHUC W3MCHEHHH 3HAYCHUS U HaIrpaBJICHUA

HMHAYKOUMOHHOI'O TOKa

7.21

Ouznyeckue SBICHUS B MPUPOJE: IIEKTPUUYECKUE
SBICHUST B  aTtMocdepe, IJIEKTPUYECTBO  SKHBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeii( MOIIOCOB,
POJIb MAarHUTHOTO TOJIA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

7.22

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUYECKON SHEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPENOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Kopx anementa [IpoBepsiembie 27IEMEHTHI COAEPIKAHMS
paznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuyeckoe JABWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKEHUS
8 8.3 PaBHOMEpHOE MPSAMONTHHEHHOE IBHKCHHE
HepaBnomepHoe npsimonuHerHoe aBukeHue. CpemHsis
8.4 W MTHOBEHHasi CKOpPOCTb Te€ja MpPU HEPaBHOMEPHOM
JBUKEHUH
8.5 Yckopenue. PaBHOYCKOpEeHHOE MPSMOJTMHEHHOE




JIBIDKECHHE

8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMepHOE nBHKEHME MO OKpYXHOCTH. llepuon u
8.7 yacToTta oOpareHus. JInHeHas W yrioBas CKOPOCTH.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE
8.8 [lepssiii 3akoH HploToHa
8.9 Bropoii 3akon Hetotona
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT Cynepno3uiuu CUil
8.12 Cuiia ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHJIa TPEHUSI CKOJBKEHHS, CHJa TPEHUS
' MIOKOS, IPYrue BUAbI TPEHUS
814 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTECHHUS.
' Yckopenue cBOOOIHOTO MaICHUS
815 JBuwxenne  munaHer  Bokpyr  Comnua.  Ilepsas
' KOCMMYECKasi CKOpocTb. HeBecoMocCTh U meperpys3ku
PaBHOBecue marepuaibHON TOUKH. AGCOIIOTHO TBEPIOE
8.16
TEIO
8.17 PaBHoBecue TBEpHOro Tena € 3aKpEIUVIEHHOW OCBIO
' BpateHus. MoMeHT cuibl. LleHTp Tsbxectn
8.18 Nmnynec Tena. 3Menenne umnynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE ABHKEHIE
8.21 Mexannyeckas paboTa U MOIITHOCTh
8 92 PaGora cunm TskecTH, ymnpyroct, TpeHus. CBs3b
' SHEpPruu u paboThl
893 [lorennmaneHast »HEprust Tena, MOAHATOTO  HaJ
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenunanpHas 3HEPTUs CKATON MPY>KUHbI
Kunernueckas »sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEepPrun
8.26 3aKOH COXpaHEHUS] MEXaHUYECKON IHEPIUH




8.27

[IpakTuyeckue pabOTHI:

Ompenenenne CpeaHeil CKOPOCTH CKOJIBXEHHsI Opycka
WIA JBIKEHHUS IIapuKa 10 HAKIOHHOM IIOCKOCTH.
OmperneneHne yCKOPEHUsI Tela MPU PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOMU TNTOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYyTH OT BPEMEHU NpPH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka THMOTE3bI: €CIM MpPH PAaBHOYCKOPECHHOM
JBIKCHUU 0€3 HadalbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psAA HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHH OJJHHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMalbHOro JaBieHus. OrmpeneneHue
kodhdunmeHTa TpPeHUs CKoJbXeHus. OrnpenencHue
KECTKOCTH TMpYXuHbL. OnpeneneHue padOThl CUIIbI
TPEHUSI TIpU PAaBHOMEPHOM JIBIKCHMH Tella TI0
rOpU30HTaIbHOU mNoBepXxHOcTH. OrmpeneneHue padboThI
CUIBI  yOPYyrocTH  IpU  HOABEME  Ipy3a C
UCTOJb30BAHUEM  HEMOJABMKHOIO U IMOJBUXKHOTO

OJIOKOB

8.28

dusnyueckue SBICHUS B npupoac: MPUINBBI U OTJIIMBBI,
JABHOKCHHUC IIJIAHCT ConaeyHol CUCTCMbI, PCAKTHBHOC

JABWIKCHUC KUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHUIAOMETP, JATYUKHU

TIOJIOKCHHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH

1 KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTYIa
9.2 Maremarnueckuit u IPY>KUHHBIN MasiTHUKHU.
' [IpeBparenue sHepruu npu KoiaedaTeIbHOM JABHKEHUN
0.3 3aryxatomue KoJjiebaHusi. BrIHYXIEeHHBIE KoJIeOaHUSI.
' Pe3onanc
Mexannueckre BoyiHbl. CBOWCTBa MEXAHUYECKUX BOJIH.
9.4 IIpononbHBIE M mONEpedHble BONHBL. JJIMHA BOJHBI U

CKOpOCTh €€ pacmpocTpaHeHUs. MexaHUYecKHue BOIHBI




B TBEPAOM TEJE, CEUICMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa
9.6 NudpasByk u yapTpa3Byk
[IpakTuueckue padbOTHI:
OmnpeneneHne YacTOTBI M MepuoAa  KoJieOaHUH
MaTeMaTHYECKOro MasiTHUKA.
OmpeneneHne YacTOTBI M MepuoAa  KoJieOaHWH
MPYXUHHOTO MasiTHUKA
. HccnenoBanue 3aBUCUMOCTH — MepHUoja  KOJeOaHUMA
' MOJIBEIICHHOTO K HHUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — MEepHUoja  KoJeOaHMMA
MPYXKUHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuojia KoJieOaHuI rpys3a,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH
npyxuHbl. I3Mepenne yckopeHus cBOOOAHOTO MaieHUs
Ouznyeckue SBJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEUCMHYECKHUE BOJIHBI,
I[yHAMH, X0
9.9 TexHuyeckue yCTpOMCTBAa: SXOJOT, HCIOIH30BAHHE

yIIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoaa csera. CKOpoOCThb cBerTa.

' BonHoBEIE cBOlICTBa CBETa

[IpakTuueckue padbOTHI:

10.4 N3ydeHne CBOICTB  3JEKTPOMarHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ousnueckue SBICHUS B TPHUPOJE: OHOIOTHYECKOE

10.5 neiicTBre BUJUMOTO, yABTPaHOIETOBOIO u
PEHTT€HOBCKOT'O U3JTy4eHUI

10.6 TexHnuueckue YCTPOMCTBA: HCMOJIb30BAHUE

QJICKTPOMArHUTHLIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBbBIE ABJIEHUA

111 JlyueBast monenb cBera. MicTtouHuku cBeTa
11.2 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
113 Otpaxenue csera. [Inockoe 3epkano. 3aKoH OTpakKeHUs
' cBeTa
114 IIpenomnenne cBera. 3aKkOH IPEJOMJIEHHS CBETA.
' [losiHOE BHYTpEHHEE OTPAXKEHHUE CBETA
115 JInnza. Xox j1ydei B IMH3E
116 Onrtuyeckast cucrema QoToarnmnapara, MHUKPOCKONa |
' TEJIeCKOIa
117 I'maz kak onTuueckas cucrema. biauzopykocTs u
' JaJIbHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HploToHA.
' CrnoxeHue crieKTpalibHbIX 1IBETOB. Jlucniepcus cBera
[IpakTryeckue paboOTHI:
WccnenoBanme  3aBUCUMOCTH  yIjla  OTPaKEHUs
CBETOBOI'O JIy4a OT yIJIa NaJcHHUS.
N3ydyeHne xapakTepuUCTHK H300pa)KeHHsl NpeIMeTa B
IIJIOCKOM 3€pKajie.
HccnenoBanne  3aBUCHUMOCTH  yrjla  NPEJIOMIICHUS
CBETOBOI'O JIy4a OT yIJa MaJeHUs Ha TPaHUIIE «BO3IAYX —
11.9 CTEKJIO».
[Tonyyenune u300pakeHUH C MOMOILBIO CcoOHMparolei
JIUH3BI.
Omnpenenenne (QOKYCHOTO pacCTOSIHUA M ONTHYECKOM
CHUJIBI COOMPAIOIIEH JTUH3HI.
OMnBITH IO PA3JIOKEHHUIO OETOro CBETa B CHEKTP.
OnpIThl MO BOCHPHUATHIO LIBETa MPEIMETOB MIpPHU UX
HaAOJIIOICHNH Yepe3 LIBETOBbIE (PUIIBTPHI
dusnyeckue sBIEHUS B npupoje: 3atMeHus ConHua u
11.10 JlyHbl, 1IBETa TE€J, ONTHYECKHE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,

(doToanmnapar, ONTUYECKHE CBETOBOIbI




12

KBAHTOBGIE ABJIEHUA

Omnsbitel Pezepdopna m minaHerapHas MOJEIb aToMa.

121
Monens aroma bopa
122 Hcnyckanve ¥ IOIVIOUICHME CBETa aTOMOM. KBaHTBHI
' JInnenyaTele CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(]a, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenne aromHoro szapa. HyxinoHHas Mozens
' aTOMHOTO siipa. M30Tons!
125 PaguoaxktuBHble npespamenus. Ilepuon nomypacnana
' aTOMHBIX s7IEp
126 SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsI0BOIO U
' MaccOBOI0 YHCEN
12.7 OHeprus cBA3U aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunTtesa u nenenus anep. McrouHuku sHepruu
' CounHna u 3B€311
129 Snepnas osHeprernka. JlelicTBHE  paJMOAKTHUBHBIX
' U3JIy4E€HUH Ha )KUBBIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabntoneHne ChjiomHbIX M JMHEWYaTBIX CIEKTPOB
12.10 U3IIy4EHUS.
HccnenoBanne TpPeKOB: M3MEPEHHUE SHEPTUU YaCTHUIIBI
10 TOPMO3HOMY MyTH (110 (poTOorpadusiM).
N3mepenue paaroakTuBHoro ¢poHa
®dusnyueckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIyY€HUE MPUPOJHBIX MHHEPAJIOB,
NEICTBUE pAgUOAaKTUBHBIX M3IYyYEHMH Ha OpraHusM
YyelioBeKa
1212 Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ AO03UMCETP, KaMEpa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K PEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue ponu  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poau (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH U UX POJM B LIEJIOCTHOH €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuun
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTH SIBICHUN NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3UUYECKOe SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TMOHSTUHHOIO afmapara U CHUMBOJHYECKOIO
s3bIKa (PU3UKHU W UCIONB30BaHUE WX JJIS pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHHUS H

MMpoNHeCChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIUPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

WCTIONB3Ys GPU3UUECKUE BETUIHHBI

Bragenme ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOIO/IeHHsI TTpaBUIl O€30MacHOro Tpyaa: HaONoeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHMS MO MHCTPYKIMH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBATH €r0 Pe3yJIbTaThl, (YOPMYIUPOBATH BBHIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIMH, BBIYUCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH PE3yIbTaTOB U3MEPEHHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAJIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOUpPAaTh HKCHEPUMEHTAJIbHYI0 YCTaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTaBIATH
HOJy4eHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TaOIuI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOMCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITb UX JUIs

00BsicHEHUS! PUBNYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
yhclle M B KOHTEKCTE CUTyallud MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (1)1/13I/I‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMenne pemarh pacu€TtHble 3amgaun (Ha Oaze 2 — 3 ypaBHEHHU),
UCTIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3HUECKHe
BEJIMYMHBI, B YaCTHOCTH, 3allUCHIBaTh KPaTKOE YCIIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIC ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3HaueHUs (PU3MUECKON BETHUYMHBI, YMEHUE ONPEIesITh Pa3MEPHOCTh

¢bu3nYeCcKoil BETNYNHBI, TOTYYEHHON IPU PEIIEHUH 3a1aun

YMeHHe XapakTepu30BaTh IPUHLHWINBI  JACHUCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 0 UX ONMUCAHUIO, UCIIONb3Ys 3HAHMS O

CBOWCTBaX (PU3MYECKUX SABICHUA M HEOOXOAUMBIE (QHU3UUECKUe




3aKOHOMEPHOCTH

10

YMeHue HuCHoib30BaTh 3HAHUS O (PU3MUECKUX  SBICHHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, COXpPaHEHHsS 3M0pOBbS M  COONIIOJICHUS HOPM
HKOJIOTUYECKOTO0 TOBEACHHS B OKpYXaloIled cpene; MOHMMaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HM3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT 1oMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHusl C MCIOJIb30BaHHEM HH(OPMAIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUI; YMEHHUE OLEHUBATh JIOCTOBEPHOCTH
HNOJYy4eHHOM HH(pOpMAalMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUIl HAay4HO-TIOMYJISIPHYIO JIUTEpaTypy
(U3NYECKOr0 COJEp)KaHUs, CIIPAaBOUYHbIE MaTepuaibl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uHpopManui ©3 OJHOMW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHUE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

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




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuérta.
' OTHOCUTEIBHOCTD JIBHYKCHHS

PaBHOMepHOE 1 HepaBHOMepHOE nBMKeHHE. CpenHsisi ckopocTh. Dopmyna s

1.2 BBIYHCIICHUS CpeHEel ckopocTH: V = S/t
PaBHOMepHOE TPAMOJIMHEHHOE JIBIKEHHE. 3aBUCHUMOCTh KOOPJMHATHI Tejda OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUXKEHUS:

13 (1) =x,+vt
I'paduku 3aBHCHMOCTM OT BpPEMEHHU JMJII MPOCKIUU CKOPOCTH, MPOCKIINU
nepeMenieHusl, MyTH, KOOpAWHATHl TMPU PABHOMEPHOM MPSAMOJIMHEHHOM
JIBIDKCHUH
3aBUCUMOCTh KOOpPJMHATHI Telda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO IBU>KEHUS:

2
Se(f) =vo, #1+ay+ ;
2

@opMynbl Il MPOCKLUUU TMEPEMEIEHUs, MPOEKUUH CKOPOCTH M MPOEKIIMH
YCKOPEHHS TPU PAaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKECHUU:

14 s.(D=vy, - t+a, %
U.‘f('f) =y, T, L,
a (1) =caonst,
U:I: — U-_I: =2a.s,
I'padyikn 3aBUCUMOCTH OT BpPEMEHH ISl MPOEKIIMH YCKOPEHHS, MPOESKIINH
CKOPOCTH, TPOEKIUU TIEepEMEUICHUs], KOOPAUHATHI MpPU PABHOYCKOPEHHOM
MIPSIMOJIMHETHOM JIBHDKCHHUH
CBobomnoe manenune. DOpMysIbl, OMUCHIBAIOIINE CBOOOIHOE IMAJICHUE Tea II0

15 BEPTUKAIN (ABMKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

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




NPOCKIIMH CKOPOCTH U KOOPJAMHATHI MpH CBOOOJHOM TaJeHHM Tela 110

BCPTHUKAJIN

CKOpPOCTh PAaBHOMEpPHOTO JIBUKCHHUSI Tela I0 OKpYXHOCcTH. Hampasienue
CKOpOCTH.
dopmynia il BBIYUCICHUS CKOPOCTH YEpe3 pajnyc OKPY)KHOCTH U TEPUOJ
oOpareHus:

2mR

T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMmyiia Uil BBIYACIECHUS YCKOPEHUS:
2
a. = L
“ R
®dopmyia, cBSI3bIBaIOIIAs! IEPUOJ] M YACTOTY OOpalCHUS:
V= !
T
Macca. IInotHocTh Bemecta. @opmyia I BBIYUCICHUS IIOTHOCTH
b= m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. ClokeHue Cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa U BEKTOpa CUIIBI, ACHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
112 TpeHne nokos u TpeHHUe CKoIbkeHUs. DopMyna 171 BEIYUCICHUS MOIYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:




FII:_:H-N

Hedbopmarus Tena. Yupyrue W Heynpyrue nedopmanuu. 3aKOH YOPYTrou
nedopmaruu (3akoH ['yka):

113|  F=k-Al
Bcemupnoe Tsarorenue. 3akOH BCEMUPHOIO TATOTEHUS:
My - 15
F=G.—1 2
R
1.14 Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BEIYUCICHUS CUJIBI TSHKECTH BOIM3H MOBepXHOCTH 3emun: F = mg.
JBwxenue mnanet Bokpyr Comuia. [lepBas kocMuueckast CKOpOCTb.
HesecoMocTh u neperpysku
Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
1.15 P=mo
Nmnynbc cuctemsl Ten. M3menenne umiysnbsca. IMITynbc criibl
3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
1.16 D=nyUy +i, Uy =const
PeakTuBHOE ABMXKEHUE
Mexannueckast pabora. @opmyra sl BBIYUCIEHUS PaOOThI CHIIBI:
A=Fsoosu
MexaHndeckasi MOIIIHOCTb:
1.17
v 4
I
Kunerndeckast u noteHianbHas 3Heprust. @opMyiia Jjisi BBIYUCICHUS
KMHETUYECKON SHEPIUU:
1.18 2
nw
Be=mm

TeopeMa o kuHeTHuecKoU sHeprun. Popmyria 1 BHIYUCICHUS OTCHIMAIBHON




SHCPTrUU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanandeckas OHCPIUA:

E=E.+E P

1.19 3aKkOH COXpaHEHUsI MEXaHWYEeCKOM sHepruu. PopMyia JijIsl 3aKOHA COXPAHCHUS
MEXaHMYECKOI SHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpaiieHne MEXaHMYECKOW SHEPTUH TIPU HATMYUHU CHIIBI TPCHHUSL.
[IpocThie MeXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKHU.
Poruar. Moment cuist: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M, +..=0

1.20 =
[TonBukHbIM 1 HenoaABMKHBIN O6510KK. KII/] mpocThIX MexaHU3MOB,
n= A]:[ma,sm

“1331'13&11333&3
[laBiienue TBEpIOTO TENIA.
@dopmyna s BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F

pP==-

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['uppocTaTyeckoe aBieHUE BHYTPH JKUJIKOCTH.

®dopmyrna 7151 BBIYUCICHHS TaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Puy,

1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAIKUBAIOIIECH CHJIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ra3:

1.23

F_-‘l._p'\.. =ng

Ycnosue ninaBanus Tena. [1napanue CYAOB 1 BO3AYXOILIAaBAHUC




1.24

Mexanuueckue KonebaHus. AMIUIMTYAa, MEPUOJ W YacToTa KoJjeOaHWi.

®opmyina, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

1.25

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpaiienue sSHepruu Impu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

MexaHu4decKrue BOJIHEL. HpOI[OJ'IBHBIC " IIOIIEPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

rL=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ilpakmuueckue pabomul

N3MmepeHne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
HPYXUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHUS; paOOThl CHIIbI TPEHMS, CHJIbI
YIOPYTOCTH; CpEeIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHus Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYecKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIETO Ha phlyar;
paboThl CWJIBI YIPYroCTH IpPU MOABEME Ipy3a C MOMOIIBIO HEMOABHKHOTO
6s10ka; pabOThHI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJKUBAIOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAOIIEH B MPYKUHE, OT CTEIECHH
negopMaluu MpYKUHBI, YCKOPEeHUs1 Opycka OT yrjla HakJIOHA HaIlpaBISIOICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEJOBAaHNE HE3aBHCUMOCTH IEpHoJa KoJieOaHUl HUTAHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IMYHBIMU
CKOpPOCTSAIMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIMBBI W OTIUBBI, JABUKXCHUC TIJIIAHCT CoaHeyHon CHUCTCMBEI,




PCAKTUBHOC ABUKCHHUC KUBBIX OPraHHU3MOB, pblUarv B TCJIC YCIIOBCKA, BJIMUSIHHNC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOI OpraHu3M, IIJIaBaHUC pBI6, BOCIIPHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue yCWlpOZJCWtGd.’ CIIMAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l cooOuIarmuecs: cocyipbl, YCTPOMCTBO BOJOINPOBOJAA, T'MIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIbTPA3BYKa B ObITY U TEXHUKE

2 TEIIVIOBBIE ABJIEHW A
OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHYECKOHM TEOpPUHM  CTPOCHUS

2.1 BemecTBa. Mozenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amop¢Hsbie Tena

25 JBuxenne 4yactun BemectBa. CBA3b  CKOPOCTH ABW)KEHHSA 4YacTULl C

' Temreparypoii. bpoyHoBckoe nBmkenue, udysus

2.3 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS

2.4 TemioBoe paciiupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

25 Buytpennsas sneprus. PaGora u Termonepenada Kak CHocoObl M3MEHEHUS

' BHYTPEHHEHN dHEpPIrun

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTD, KOHBEKIUS, U3ITy4CHHUE
Harpesanne wu oxnaxzaeHue Ten. KoamdectBo — TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8 ) .

Q=cm(t,—1,)
3aKOH COXpaHEHHUS PHEPrMHM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIIOBOTO
Oananca:

2.9
Q1 _Qg +...=0
Hcnapenne m KonaeHcauus. V3MeHeHHWE BHYTPEHHEH RHEPrMM B IIpoliecce

210 ucnapeHuss W KoHAeHcauuu. KuneHue SKHOKOCTH. YJelbHas TeIuloTa

napooOpazoBanusi: L = Q/m




2.11

BnaxnocTs BO3ayxa

2.12

IInaBnenue u Kpucrajumsanus. I3MeHeHMe BHYTPEHHEHW DJHEpPIUM IIpH

IUIABJICHUH U KPpUCTAJUIN3allUH. yz[eJ'IBHaH TCINIOTA IJIaBJICHUA:

,_9

==
m

2.13

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

q=Q/m

2.14

[Tpunuumns! padotsl TernoBbix asurareneil. KIT/[ teroBoro asuraresns

2.15

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMI0EMKOCTH METAINIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (HUKCHPOBAHHOMN
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHONW TEIUIOTHI
IJIaBJIeHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
pa3IMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa MPU CMEIIUBAHUU XOJOJHOU U

ropsiueit BOJbI; MpoIecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSKCHUC W KaAIIUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOAC, UITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

SHCKTpI/IBaI_[I/ISI TECII. I[Ba BHUJIa SJICKTPUYICCKHUX 3apPA10B

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

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

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. [leficTBHE DJIEKTPUYECKOrO MO Ha

aeKTpudecKue 3apsiabl. [IpOBOIHUKN U AUDTIEKTPUKHU




ITocTosiHHBIN Ay1eKTpUYECcKUil TOK. [leficTBus 3nexkTpudeckoro Toka. Cuma Toka.

Hanpsixenue.
3.6 I=qg/t,U=A/q
DIIEKTPUUYECKOE COTIPOTUBIICHUE. Y ACIIBHOE AIEKTPUIECKOE COITPOTHBIICHHE:
3.7 R =pl/S
38 3akon Oma st yuactka snektpudeckoi memu:l = U/R
[TocnenoBareabHOE COCTUHEHHUE TPOBOTHUKOB:
. T—TT T o —
I :I'}q 'r_/' —'[z'l _'[r'-'_}-. R_R]. _R-'_}
3.9 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U;;I=I1+1:R=—.
] B ST 2
CMmeniaHHble COeTUHEHUS TPOBOIHUKOB
Pabota u momHoCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoyns — Jlena:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE TMOJie MPSMOTO TMPOBOJAHHMKA C TOKOM. JIuHuM
MarHUTHON WHTYKITUU
313 MarautHoe IIOJI€ IIOCTOSHHOIO MarHurta. B3auMoaeicTBHE ITOCTOSHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON UHAYKIUK. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
V3mepeHne  SJCKTPUYECKOTO  CONPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIIEKTPUUYECKOTO TOKA; PabOTHI AIEKTPHUUECKOTO TOKA.

I/ICCJ'IG,I[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHKAIOLOIEITO B IIPOBOAHHKE

(pe3ucTopsl, JamMIouKa), OT HAMPSKEHUsT Ha KOHIIaX MPOBOJHUKA; 3aBUCUMOCTHU




COINPOTHUBIIEHUS OT JUIMHBI MPOBOJHUKA, IUIOLIAN €r0 MONEPEUYHOr0 CEUEHUS U
YJIIbHOTO CONPOTUBIICHHUS.

ITpoBepka mpaBuia i 3JIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COEJMHEHUU IPOBOJHMKOB; IpaBWJa Il CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

[apajuIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 nNpupoode: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYUECTBO KUBBIX OPraHW3MOB, MArHUTHOE TOJIe 3eMIIH, Jpeid MoIocoB,
POJIb MAarHUTHOTO TOJIS [T XKU3HHU HA 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUYETYMK  DJICKTPUYECKOW  DHEPTrUH,  DIJIEKTPOOCBETUTEIbHBIC  MPHOOPHI,

3.18 HarpeBaTesIbHbIE AIIEKTPONTPUOOPHI (mpumepsl), INEKTPUUYECKUE
NPEIOXPAHUTEIHN, DJIEKTPOMATHUT, 3JICKTPOJBUTATENIbh MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA

3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas mojenb cBera. [IpsiMoIHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Tpenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucniepcust cBera

3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuEe JUH3BL. OnTuyeckas cuia

' munsel: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ipaxmuueckue pabomul
#H##Par###I3mMepeHe  ONTUYECKON CHUJIBI COOMparolell JUH3BI; (POKYCHOTO
paccTosiHus coOMparoIiei JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MeEpOB MpeIMeTa U
U300paKeHMsI, KOT/Ia MPEeIMeT PAcIoOXKeH B JIBOWHOM (OKyce), MmoKa3aTels

3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###ccnenoBanue cBOMCTBa M300pa)KEHUsI, MOJYYCHHOTO C TIOMOIIBIO
coOuparomield JIMH3bI; W3MEHEHHUsS (OKYCHOTO PACCTOSHHUS IBYX CIIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yIJla TPEIOMJICHHS CBETOBOTO JIyda OT yIjia ITaJeHHs Ha
IPaHUIIE «BO3JTYyX — CTEKIIO»

397 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,

' ONTHUYECKHE sBJICHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE

CBE€TOBOAbI




KBAHTOBGIE ABJIEHUA

PagunoaktuBHOCTE. Anbda-, Oera-, raMMma-usnydeHus. Peakiuu anbda-u Oera-

4.1
pacmaja

4.2 OmnwiThl Pesepdopnaa o paccestauro anbda-gactuil. [TnanerapHas Mozeis aToMa

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuox moypaciiaga aTOMHBIX SACP

4.5 SnepHble peakuu. 3aKOHBI COXPAHESHHUS 3aPSAI0BOI0 U MAaCCOBOTO YHCEI
Qusuueckue s61eHUs 6 npupode. ©CTECTBEHHBIM PaJIMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIydd, PATUOAKTHBHOC W3IIYUCHHUE MPHUPOJHBIX MHUHEPAJIOB,
JICHCTBUE PAJIMOAKTUBHBIX U3TYYCHUH Ha OPraHU3M YEIOBEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHANBUAYAIBHBIN J03UMETpP, Kamepa

Bunbcona, snepHas s3HEpreTuka




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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