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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (MpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyuyenus Guankm:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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

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

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

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

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKAHUE OBYUYEHUA

7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKH H3y4aloT MPUPOSY.
EcTecTBeHHOHAYUHBIII METOJl TO3HAHWA: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPoleypa MPSIMbIX U3MEPEHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue NEHbI IeEHUS IKAIbl U3MEPUTEIBHOTO TPUdOpa.

2. M3MepeHue pacCTOSAHUM.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaITMYeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6pOoyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddysun.

3. HaOmionenue — siBIeHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WM

OTTAJIKMBAHUEM YACTHULl BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMerpa aroMa METOJAOM DpsoB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.



Mexanndyeckoe nBIKeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHH JIBHKCHUSI.

SBneHue uHepuuu. 3aKOH WHEpIUU. B3anmojeiicTBUE Ten Kak NpUYMHA
U3MEHEHHUs] CKOPOCTH JBW)XEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[TnotHOCTH BemiecTBa. CBSI3p IUIOTHOCTU C KOJHMYECTBOM MOJIEKYJ B €IUHUIIE
00BbEMa BelecTBa.

Cuna xak xapakTepHuCTHKa B3auMojehcTBUs Ten. Cuila ynpyrocTd U 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJia
TsoxecTH. Cuiia TSHKECTH Ha Jpyrux Iutanerax. Bec rena. HeBecomocTs. CrioxeHnue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomencTByromas cui. Cuia TpeHUs.
TpeHue ckoIbKeHUS U TPEHHE MOKos. TpeHne B MPUPOIE U TEXHUKE.

Hemoncmpauuu.

HabroieHue MexaHu4ecKkoro JBUKEHUs Tejla.
H3mepenne ckopocTr IpSIMOJIMHEWHOTO JIBIKEHUSI.
HabGnronenue siBjeHUs] UHEPLIMH.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEIL.
CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHON IPSIMOIA.

Jlabopamopnwie pabomul u onvimol.

1. OmpegeneHne CpeiHEW CKOPOCTH CKOJNBXKEHHS Opycka WM IIapuKa 0
HAKJIOHHOM ITIOCKOCTH.

1
2
3
4. HabnroneHne u3MEHEHUsI CKOPOCTH MPU B3aUMOJICHCTBUU TE.
5
6.

2. Omnpenenenue INIOTHOCTHA TBEPAOTO Tea.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYEHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparypsl. llepenaua naBieHUs
TBEPABIMHU TEJIAMM, KUJIKOCTAMH M rasamu. 3akoH Ilackana. [IHeBMaTmueckue
MaIIMHbI. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHbL. ['mapocrtaruuyeckuit
napajaokc. Coobmiaroniyecs: cocyasl. ['mapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmocdepHoe nasieHue. I[IpuuuHbl CyliecTBOBaHUS
BO3aymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHUS. 3aBUCUMOCTh aTMOC()EpPHOTro JAaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBre KUAKOCTU M ra3a Ha IOIPyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.

1. 3aBHUCHUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpHI.

2. Ilepenaua maBneHUs KUIKOCTHIO U Ta30M.

3. Coobmiaroniyecs: Cocyabl.



4. I'mapaBIH4YECKUU Mpecc.
[IposiBrieHne necTBUA aTMOCHEPHOTO JABICHHUS.

6. 3aBHUCHUMOCTb BBITAIKUBAIOIIEH CHIBI OT O0BbEMA MOrPYKEHHOW YacTH
TeJa U INIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEH CUJIbI BECY BBITECHEHHOM JKUKOCTH.

8. YcioBUE IJIaBaHMs TEIN: IUIABAHUE WJIM MOTPYKEHHE TeNl B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimel.

1. OmpezneneHne  BBITAIKMBAKOLICH  CHJIBI, JEHCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B KUIKOCTb.

2. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
XKUIKOCTh YaCTH TeJa

Pazgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHernueckas M NOTEHIUAIbHAS SHEPIUS.
[IpeBpaiieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
HHEPrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

2. HMamepenue KIIJl HaKIOHHON MIIOCKOCTH.

8 KUIIACC

Pa3nea 6. TenioBbie IBJICHMS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJAPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKYJ. OmNbIThl, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOW TEOPUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BeIIeCTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, )KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHue U KallWUISIPHBIE sIBJICHUS. TemIoBOe paclIupeHue U CKaTue.

Temneparypa. CBa3b TeMIIEpAaTypbl CO CKOPOCTBHIO TEIJIOBOIO ABHXKCHUS
yactull. BuyTpeHHssi sHeprus. CrnocoObl W3MEHEHUsS BHYTPEHHEH JHEpPruu:



Terionepeaaya U COBEPILECHHE paboTHI. Bunbl TEIUIoNEepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3TyUYEHHUE.

KonuuecTBo TemnoTsl. YaenbHas TEIIOEMKOCTh BeHIECTBA. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeImyioBoro OanaHca. IlmaBneHue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAass TEILIOTa IUIaBJICHUS.
[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JABJICHUS.

BiaxxHocTs BO3ayXa.

OHeprus TOIIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemoBbix aurareneil KIIJ temmoBoro nBurarens.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1. HabnroneHue OpOyHOBCKOTO ABMKEHHUS.

2. HaGmionenue nuddyszuu.

3. HaOmronenue siBneHui cMauyMBaHUA U KaMWUISIPHBIX SIBJICHUU.

4. HabmroneHue TemioBOro paciupeHus Ted.

5. M3MeHeHue naBieHus raza IpU U3MEHEHHHU OOBbEMa M HarpeBaHUM WIIU
OXJIQXKICHUH.

[IpaBuna uaMepeHus: TeMiepaTyphl.

Bubl Temonepenaym.

OxJnaxxieHue py COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnH pabOThl BHEIIHUMU CHUJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabmroieHue mocTosiHCTBA TEMIIEPATyPhl NPH TIaBJICHUH.

13. Moenn TemIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OmpezgeneHne  KOJMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  Mpu

TEMJI000MEHE C HArPEThIM METATTUYECKUM LHUITUHAPOM.

2. Omnpenenenue yaenbHOU TEMJIOEMKOCTH BEIIECTBA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJIEHUS.

Onektpusanus Tena. JIBa poma 3yeKTpUYECKHX 3apsaoB. Bi3aumonelicTBue
3apsDKeHHbIX  Ted. 3akoH Kyiona (3aBHCHMMOCTh CHJIBI  B3aUMOJIECHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

© ® N o



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOBUIaTeNb IOCTOSIHHOITO TOKa. Mcronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3mMepeHne 3IeKTpUIeCKOro HalpsHKEHUST BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17. MoaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTeaa.

19. MarauTHoe 1noJjie Toka. DJIeKTPOMarHur.

20. [leficTBHE€ MArHUTHOTO TOJISE HAa TPOBOJIHUK C TOKOM.

21. DJEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

22. UccnenoBanue SABICHUS 3JEKTPOMArHUTHON WH]TYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTh HAIIPaBJICHUS HMHAYKIUOHHOTO TOKa OT YCIOBHUWU €ro
BO3HUKHOBEHHUSI.

25. DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1. H3MepeHue u peryanupoBaHue CUJIbI TOKA.

2. H3MmepeHue u peryampoBaHUE HAMPSIKEHUS.

3. HccnepoBaHue 3aBUCHMOCTH CHJIBI TOKa, MAYILIETO YEPE3 PE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

4. OmpeneneHue MOIIHOCTH DJIGKTPUYECKOTO TOKa, BBIIEIIEMOM Ha
pe3ucrope.

5. HMccnegoBaHne MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

6. KoncrpyupoBanue u nuzyueHue paboThl SJEKTPOIBUTATES.

7. ONBITBI TO UCCIAEAOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW WHIYKIUU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYEHHUS] U HaINpaBJICHUs WHIYyKIIMOHHOTO

TOKaA.
9 KJTACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe nBWXKeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAHHYECKOro JABWKEHUS. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBmxkeHue. HepaBHoMmepHOoe npsiMmonHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOoyckopeHHoe mpsiMosiuHEWHOe JBrkeHue. (CBoOomHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalleHus.
JInneriHasg u yrioBast CKOpocTU. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

ITepseiit 3ak0oH Herorona. Bropoy 3axkoH Herorona. Tperuit 3akoH HeroToHa.
[IpyHIMN Cyneprno3uuuy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbXKEHUS, CHIIa
TPEHUs IOKOSI, APYTUE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianer BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.



PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynsc Tena. I3MeHeHne umnyibca. IMITynbC cuiibl. 3aKOH COXPaHEHHUS
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTOCTH,

TPEHUs.

CBs13b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHCPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUU.

Hemoncmpauuu.

1.

o vk~ w

9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS TEla OTHOCHTENIBHO pa3HbIX Tell
OTCYETA.

CpaBHEHHME TyTeW W TPACKTOPUM JBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKECHUS.

HabGnronenue nBM>KEHHS Tela IO OKPYKHOCTH.

Habmroienue MexaHn4eckux sBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexxka» 1npu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBHKCHHUHU
OTHOCUTENBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHUS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HAa HETO
CUJIBL.

HabGmronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TEII.

M3meHeHnue Beca Tesa Ipu yCKOPEHHOM JBUKECHUH.

[lepenaya uMIryabca mpu B3auMOJEHCTBUM TEL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITYJIbCa TIPU a0COIIOTHO YIIPYTrOM B3aUMOIEHCTBHUU.
HabGntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYEeCKON IHEPruu pHU CBOOOHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU TIPU JBHKEHUH Teja NOJ IEVCTBUEM
IPY’KUHBI.

Jlabopamopnsie pabomel u onvimel.

1.

Omnpenenenre yCKOpEHHUS Tella MPH PAaBHOYCKOPEHHOM JABW)KCHHUU TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Omnpenenenue )XECTKOCTU NPY>KUHBIL.



5. Ompenenenne paOOTHl CHIBI TPEHUS MPHU PABHOMEPHOM JABIXKEHUHU Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.

6. V3ydeHue 3aKkOHa COXpPAHEHUS YHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHWM Te IIOH HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pPE30HAHC.

JIaﬁopamoprte pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH NEpHOJA KOJEOaHUN MOJIBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

2. HccnenoBanue 3aBUCUMOCTH NEpHOJIa KOJICOAHUH MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.

Pazgea 10. D1eKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMAarHUTHBIX BOJH. [llkana »jeKkTpoMarHUTHBIX BOJIH. Kcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

o oA W

2. BoyHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWJIBHOTO
TenedoHa.

Pa3nen 11. CBeroBbIe ABJICHHUS.



JlyueBas  momenr  cBera.  HMcrounumkm — ceera.  [IpsamosmHenHOe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweit B gnumH3e. OnTudeckas cucrtema (¢oToarmmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak omnrThueckas cucrtema. bin3opykocTs U
JaJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. OmnbiTel HbioTona. Croxenue
CHEKTpalbHBIX IBETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyyenue n300paxeHuil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xox ydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBArOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tosmyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. M3yueHue xapakTepUCTUK U300paK€HUs MpeAMETa B IIIOCKOM 3epKalie.

2. Ompenenenne (HOKyCHOrO pacCTOSHUS M ONTHYECKON CHIIBI cOOMparomeit

JIUH3BI.

Pa3nen 12. KBanroBble IBJICHHUS.

OmnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue v norioiieHue ceeta atoMoM. KBanTtel. JInHeWyaTbie CIEKTPHI.

PagnoaktuBHocTh. Asbda, 6eTa- u ramma-uzinydeHus. CTpoeHne aToMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespaienus. [lepuoa nomypacnaga aTOMHBIX siziep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBs3M aTOMHBIX saep. CBsA3b MacChl W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3uepruu CosHIa U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX W3JIyYEHUH HaA JKUBBIE
OpTaHU3MBI.
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Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CrmekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMINX U3TYUCHHI.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. W3mepenue paguoakTuBHOTO (hoHa.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000AIOMINKA MOAYJIb MIPEAHA3HAYEH I CUCTEMATHU3aluU
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (Gu3uKe I 00ydaromuxcs,
BBIOPABIIKX ATOT yUYE€OHBIN MpeIMeET.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpYyeTCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHWE HAyYHBIX METOJOB HCCIIEIOBAHUS
SABJICHUN NPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECcKue
SBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
KAuYE€CTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO JEATEIIbHOCTHBIA XapaKTep IaHHOTO pa3zesia peaau3yercs
32 CY€T TOro, 4YTO OOy4YarIIMecs BBIMOIHIIOT 3aJaHusl, B KOTOPBIX UM
npeajiaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaTh W HAy4YHO OOBSCHSTH
dbu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IE U TTOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YuUCJIe I MPOBEPKHU TUIOTE3 U MOTYUCHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAy4YHbIC OCHOBBI Ham0OJIe€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUI, HAPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE HCTETUYECKUX KauyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3o0macHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- c(pOopMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TAaKOI'0 e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIUYECKUX
3HAHUI;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUA Ha NPUMEHEHUE (PU3NYECKUX 3HAHUW I pELICHUs 3a7ad B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MOCJIEICTBHM JIJIs1 OKPYXKAIOLIEN CPeibl;

e - OCO3HaHME TIJI00AJBHOIO XapaKTepa HKOJIOTUYECKUX MpoOJeM M MyTed X

pelIeHus;

e 8) amanTanmuum K HU3MEHSIIOIMIMMCSI YCJIOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
e TEIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00J1acTH
bu3uKY;

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

e - OIEHKA CBOMX JCHCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

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



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

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

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHGPOPMALIMM WM JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

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

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuaia, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TSP KaHHE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COTOCTAaBIISATh CBOM CYXICHHUS C CYXICHUSIMHU JPYTHX YYaCTHUKOB
Jrasora, oOOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIAITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBEKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KkJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (u3MUeckue ¥ XUMHUYECKHUE  SIBICHMUA,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAS
cuna, aedopmanua  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, Tepefada AaBICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO ONMCAHHIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrmo3HaBaTh TPOSBICHHE MW3YYCHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEPBl ABWXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHUs B NPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33Jauy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETUYECKass M TMOTEHIMalIbHAs JHEPTus), MPH OMHUCAHUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3YS MpaBWJIa CIOKEHUs cuil (BAOJIb OJHOM IpsiMON), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pblyara (0Ojoka),
«30JI0TO€ MPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHU4EeCKOU



OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUIoTesy),  pa3inyaTb W HHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznyecKux CBOIICTB TEJI: dbopmyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUSA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKUIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WIK Y4YeOHBIX HCCIEIOBaHMUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHITHUA: Macca U pa3MEPbl MOJIEKYJI, TEIJIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alnus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KarollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKkue BeTUUHHBI (TEMIIepaTypa, BHyTPECHHSSI YHEPTHUs, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUIOTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJBb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKONM TEOpUHU
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOrHYecKux
1aroB ¢ Onopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPhI KUIAKOCTH U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHMS U YACIIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



NPUBOAUTh  NpUMEpPHl  (HAXOauUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pPOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPYIKAOLIEH CPELE;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW HU MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJHEHUH YUYE€OHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep>KaHMs, B TOM 4YHCIE MYyOJIMYHO TMPEACTABIATH PE3YJIbTaThl
MPOCKTHOW WJIU UCCIEAOBATEILCKON NIEATEIIBHOCTH, NMPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHIHBIA anmapar Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYE€OHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUThH 3a BBINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOCICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00ydenus B 9 kjacce npeIMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M TMOTJIOIIEeHU, allb(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TE€J, PEAKTUBHOE JBJKEHHE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy’XarolleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKKU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAIbHAS SHEPIUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

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

pemate pacuéTHble 3a7aud (OmupamIuecs Ha cucteMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
yCIIOBUE, BBISBISTH HEIOCTAIOIIME MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3epKalie W CBOWMCTB W300pa)KeHHsI MpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT YIa



NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3BMYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAEHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpee;

OCYIIECTBJIATh TMOUCK WHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



IyTH ONpPEAEIICHNs TOCTOBEPHOCTH MOJYyYEHHONW MH(OpPMALMU HA OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  WU3YUYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Kourpoubnblie IIpakTnuyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubnunoreka LIOK
1.1 ®du3uka - HayKa o one 1
VISHICA = Hayka 0 pHpoX https:/m.edsoo.ru/7f416194
b K
1.2 DOuU3NYECKUEe BETUYNHBI 2 1 nommorexa O
https://m.edsoo.ru/7f416194
. bubnuorexa [IOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 1 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 4
Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA
bu6nmorexa LIOK
2.1 CtpocHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
) JIBU>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmmoteka IIOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2.3 A 1
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Uroro no pazgeny 4
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
but6mmorekxa [IOK
3.1 MexaHn4ecKoe JBIKEHHE 9 1 1
a https://m.edsoo.ru/7f416194
b K
3.2 WNuepuus, macca, IIIOTHOCTH 6 1 nommorexa 110

https://m.edsoo.ru/71416194
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bubnunoreka LIOK

3.3 Cuna. B 9
fa. BHARL CHIL https://m.edsoo.ru/7f416194
Uroro no pazgeny 24
Paznea 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 5 bubmmoreka [JOK
) TeJlaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2
Jlapietine xuakocTh 3 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 A 2
TMOChEpHOE JaeHHe https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B 1 bubmmoreka [JOK
' HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEpPrus
bubmmoteka IIOK
5.1 Pa6 4
aboTa M MOTIHOCTH https://m.edsoo.ru/7f416194
bubmmoteka IIOK
5.2 IT 6
POCTRIC MEXAHH3MBI https://m.edsoo.ru/7f416194
bubmmoteka IIOK
5.3 M 2
CRARHTCCKad SHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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8 KUIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoabusie Ilpakruyeckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUSA
bu6nmoreka [IOK
1.1 C i 2
TPOCHHE 1 CBOMCTRA BEECTRA https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 24 1 2
CTIOBBIE MPOTIeCCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 26
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tella U 5 bubmmoreka [JOK
' HUX B3aUMOJEICTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN 3IIEKTPUYECKUI TOK 24 2 4 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIC SBICHUS 4 2 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.4 5 1 1
IICKTPOMArHHTHAS HHAYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 38
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 9



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

KomnuectBo yacos DIIEKTPOHHBIE
UGppoBLIE
Nen/m  HammeHoBaHUWeE pa3eioB U TEM MPOTPaMMBbI Kourponsaeie — IIpakTHyeckue (wcpp )
Bcero oOpa3oBarebHbIE
paboThI paboThI
pecypcbl
Pa3nen 1. Mexanuueckue ABJICHUA
11 MexaHU4eCKOe JBHKCHUE U CIIOCOOBI €ro 15 1 5 bubmuorexa [IOK
' OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 BsaumonetictBue Te 20 1 2
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHbI COXpaHEHUs 15 1 2 noamorexa O
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 50
Paznen 2. Mexanndeckue KoneOaHus 1 BOJIHBI
2.1 MexaHudeckne KojieOaHust 4 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 4
CXAHMHACCKUC BOJHBL. SBYK https://m.edsoo.ru/7141a4a6
Hroro no pazgeny 8

Pazgen 3. 9J'ICKTpOMaI‘HI/ITH06 IOJIC U SJICKTPOMArHUTHBIC BOJIHBI

31 DNeKTPOMarHuTHOE TOJIe U 5 | bubmuoreka [IOK
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6

Hroro no pasgeny 5

Pasnen 4. CBeToBEIE ABICHUSA

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 bubmmorexa [IOK

https://m.edsoo.ru/7f41ada6



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

4.2 J 0 9 2
HHSBL I OHTHHECKHE NPHOOPET https://m.edsoo.ru/7f41a4a6
43 Paznosxenune 6eoro cBera B CIIEKTP 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazgeny 17
Paznen 5. KBanToBbIE SIBIICHUS
5.1 Hcnyckanue v norioumeHue cBeTa aToMOM 4 bubmmorexa [JOK
' Y B https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
2
> CTpocHHe aTOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
. )| 1
>3 AICPHPIE peartiin ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznen 6. [loBroputensHO-00001IA0LTHIT MOTYITH
6.1 [ToBTOpenue u 0600IIeHNE coepKaHU Kypca 5 bubnnorexa [JOK
' ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 12



https://m.edsoo.ru/7f41a4a6
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ITOYPOYHOE INIAHUPOBAHMUE 7 KJIACC

Koaun4yecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero KonrTpoabnbie IIpakTHueckue S — o0pazoBare/bHbIC
padoTbI padoTbI pecypcbl
®duzrka — HayKa 0 pupoe. SIBICHHUS TPUPOIHI.
1 ®dusnueckue sBieHus. MeXxaHHUECKUE, TETIOBbIE, 1
AJIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE
SIBIICHHUSL.
2 ®dusruecKue BEITMUNHBI U UX H3MEPCHUE 1
3 Jlaboparopuas padota Nel OmnpenencHue EHbI ICICHUS | !
IIKAJTBl UK3MEPHUTEIHLHOTO MPUOOpAa.
Kak ¢usuka u apyrue ecTecTBEHHbIC HAYKU H3YYarOT
npupojy. EcTecTBeHHOHAYUYHBIN METOJI TO3HAHUSI. bubmmoreka [IOK
4 . . 1 1
Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH. https://m.edsoo.ru/ff09f72a
Jlaboparopras padota Ne2 N3mepenue pacCTOSTHHIMA
5 Crpoenue BemecTBa. ONBITHL, T0Ka3bIBAIOIINE TUCKPETHOE 1 bubnmnoreka [JOK
CTpOEHHUE BelllecTBa. [[BUKeHNe YacTull BEIECTBA https://m.edsoo.ru/ff09fe0a
6 Jlaboparopanst pabota Ne3 Orenka quamerpa aroma | | bubnuorexa [JOK
METOJIOM PSOB (C HCTOIb30BaHUEM QoTorpaduii). https://m.edsoo.ru/ff0a013e
7 ArperaTHbIe COCTOSIHUS BEIIECTBA 1
. B3aumocBs13p MeXly CBOMCTBAMU BEIIECTB B Pa3HBIX BuGmorexa LOK
arperaTHbIX COCTOSIHHSIX U UX aTOMHOMOHeKYHHijLIM 1 hitps:/m.cdsoo.rw/ff0a0378
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIbI
9 Mexanunyeckoe nBuxeHue. PaBHoMepHOe 1 | bubnnoreka [JOK
HEpPaBHOMEPHOE JIBH)KEHUE https://m.edsoo.ru/ff0a05c6
bu6mmorexa [IOK
10 Ckopoctb. Equnuiisl ckopocTu 1 https://m.edsoo.ru/ff0a079c¢



https://m.edsoo.ru/ff09f72a
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bubmuorexa [JOK

11 Pacuer myTu ¥ BpeMEHU JBHKEHUS hitps-//m.edsoo.ru/fl0a0ack
12 I'paduxu gBrKeHUS
13 Cpenuss cKopocThb
Jlaboparopnas padota Ned OnpenencHue cpeaHeit
14 | ckopoCTH CKOJIbKEHUS OpycKa WK IIapuKa M0 HAKIIOHHON
MIJIOCKOCTH.
15  Pemienue 3a7au Ha pacyeTr cpeHel CKOPOCTH
16 O0o001IeHre U cHCTeMaTU3alus 3HAaHUH TI0 TeMe
MexaHu4yeckoe JBUKEHHE
17 | KourpoinbHas pabora Nel Mexannueckoe TBUKEHHE
13 WNuepuus. 3akon u"epiuu. Bzanmoaeiicteue tenn kak bu6mmoreka [IOK
MPUYMHA K3MEHECHUSI CKOPOCTH JIBHIKCHUS TEI https://m.edsoo.ru/ff0a0c10
19 [TnotHOCTH BemecTBa. Pacuer Macchl M 00beMa Teja 1Mo ero bu6mmoreka [IOK
MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
20 Jlaboparopnas pabota Ne5 OmnpeneneHue MI0OTHOCTH
TBEPAOIO Tena
bu6nmoreka [IOK
21  PemieHue TEKCTOPBBIX 3a7a4 Mo TeMe [noTHOCTh BerecTBa
https://m.edsoo.ru/ff0al23¢
2 Pemenue kauecTBeHHBI3 3a/1a4 110 TeMme [[noTHOCTH
BEIIECTBA
3 Pemennie koMOMHUPOBAaHHBIX 3a7a4 10 TeMe [[moTHOCTh
BEIIECTBA
24 Cuna kak XxapakTepucThKa B3aumMoieicTBus Ten. Cuna

ynpyroctu. 3akoH ['yka

25

SBnenue Tarorennst. Cuiia TIKECTH



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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CBs13p MEXly CUJION TSKECTH U Maccol Tena. Bec Tena.

bubmuorexa [JOK

26 Pemenue 3amay o reme "Cuia tsoxectu” https://m.edsoo.ru/ff0al778
27  Pemenue 3amauy Ha mpuMeHeHUE 3akoHa ['yka
)3 Nsmepenune cun. Junamomerp. Pemenue bubmuorexa [JOK
KOMOWHHMPOBAHHBIX 3a/1a4 Ha IPUMEHEHUE 3aKkoHa [ yka https://m.edsoo.ru/ff0al8cc
29 CrnosxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OAHON IPSIMOM. bubmmorexa [IOK
PaBHoneiicTBYyIOIIAs CHIT https://m.edsoo.ru/ff0ala70
30 Pewenue 3amau no reme "PaBHonelicTByromas cui”
31 TpeHue CKkobKeHNs U TpeHUe NOKos. TpeHue B npupoje u bubnnorexa [HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
32  KonurponbHas pabora o teme Bzaumopeiictsue ten
13 Jasnenue TBepaoro rena. Crocodbl yMEHbIICHUS U bubnnoreka [JOK
YBEJIMUYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 [lepenaua naBiieHUs: TBEPABIMU TEJIAMH, )KUIAKOCTAMHU U bu6mmoreka [IOK
razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
35 Pemenue 3amau no reme «/laBnenue tBepAoro tena. 3aKoH bu6nmoreka [JOK
[Tackans https://m.edsoo.ru/ff0a2826
36 | Pemenue kauecTBEHHbIX 3a7a4 110 Teme J[aBieHue
37 | Pemenue KOMOMHUPOBAHHBIX 33/1a4 10 TeMe [laBineHue
38  Coobmaromuecst cocysl bubnmorexa HOK
https://m.edsoo.ru/ff0a2970
39 I'mppasnnuecknii npecc. Manometpsl. [lopmiaeBoi bubnnoreka [JOK
JKHUIKOCTHBIN HAacoC https://m.edsoo.ru/ff0a3136
40 Pemenue 3amau j—Ia COOOMIAIOIITUECS COCYIBI U
TUAPABINYECKHH TTpecc
41 Atmocdepa 3emin. IIpudnHbI cyniecTBOBaHHS BO3TYITHON bubnuorexa [IOK

0007104KH 3eMiin. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHUS

https://m.edsoo.ru/ff0a2b5a
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OT BBICOTHI HaJl ypoBHEM Mopsi. Bec Bo3yxa.
Atmocdepnoe nasienne. OnbiT Topuuemm

https://m.edsoo.ru/ff0a2b5a

3aBUCHUMOCTBH aTMOC(EPHOTO JTABJICHHSI OT BBICOTHI HaJT

42  ypoBHeM Mops. bapomerp-anepoun. AtmochepHoe 1 Br6morexa LIOK
JaBJICHUE Ha Pa3IMYHBIX BBICOTAX. https://m.edsoo.ru/ffla2fcd
13 JleficTBuE ®UJKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TEJIO. | bubmuorexa [JOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
44 Jlaboparopnas pabota Ne6 OmnpenencHue BbITAIKUBAOLIEH 1 bubnnoreka [JOK
CHJIBI, IEHCTBYIOIIEH Ha TENO, MOTPY>KEHHOE B KUIKOCTh https://m.edsoo.ru/ff0a33fc
Jlaboparopras padota mo Teme Ne7 UccnenoBanue
45 3aBI/ICPI)/IMO(I:)TI/I cha TeJa B BOJE OT 00bEMa iorpy;erHoﬁ B 1 bubmmoreia LIOK
KIIKOCTS TACTH Tea https://m.edsoo.ru/ff0a3514
46  IlnaBanwue Ten 1 bubmorexa OK
https://m.edsoo.ru/ff0a3a96
47 Pemrenue 3a1au Ha BhIUMCIIEHHE CUJIBI ApxuMena 1 bubmorexa HOK
https://m.edsoo.ru/ff0a3654
48  PemieHue KauecTBEHHBIX 3a/1a4 Ha CUITy Apxumenaa 1
49  Pemenue KOMOMHHUPOBAHHBIX 33J1ay Ha CHIIy ApXumesna 1
50  Pemenue 3a1a4y Ha IPUMEHEHHE YCIOBUS TUIABaHUSI TEJ 1
51  Pemenue 3a1ay Ha IpUMEHEHHE YCIOBUS TUTABAHUSI TEJ 1
57 Pemenue kauecTBEHHBIX 3a/1a4 HA MPUMEHEHHUE YCIOBUS |
TUTaBaHUS TEJ
53 KOHTonLHim paborta no Teme /laBieHue TBepAbIX Te, |
KUJKOCTEN U Ta30B
bubmuoreka [JOK
>4 Mexammeckas pabora ! https://m.edsoo.ru/ff0a3{82
55 MomuocTs. ETWHUITEI MOIITHOCTH 1 bubmorexa [TOK

https://m.edsoo.ru/ff0a3f82
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Pemienue 3a1a4 Ha BBIYMCICHUE MEXaHUYECKON PabOTHI U

56 1
MOIIIHOCTH
57 Peruaru B Texnuke, ObITY U ipupoze. / Beepoccuiickas |
npoBepouHas paboTa
o |t oo s o e e |
HpOBepOUHA PaGOTa https://m.edsoo.ru/ff0a4ffe
59  Ilpoctbie MexaHu3Mbl. Peiuar. PaBHoBecHe cuil Ha pbluare 1
60 Jlaboparopuas padota Ne8 MccnemoBanue ycaoBHiA | bubmmoreka [JOK
paBHOBECHS pplyara https://m.edsoo.ru/ff0a478e
61 | Pemenue 3agau no TemMe «YCI0BUS paBHOBECHUS pbluaray 1 bubmorexa IOK
https://m.edsoo.ru/ff0a48a6
62 | Pemenue 3amay o teme "Pabora, MmoriHocTh, KIT/" 1 Eﬁg:jﬁ?iﬁgﬁ IR0adcAs
63 Jlaboparopans padota Ne9 N3mepenune KI1/l HakimoHHOM |
IIJIOCKOCTH.
64 Mexanunueckas sHeprus. Kunernueckas 1 moTeHIragIbHas 1 bubnuoreka [IOK
JHEprus https://m.edsoo.ru/ff0a4252
65  3akoH coxpaHEHHUS MEXaHWYECKOW SHEPTUHU 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a4360
66 KonrtponbHas padora no teme «PaboTta 1 MOLTHOCTb. |
[IpocTeie MexaHU3MBL. DHEPTHUA.»
67 PezepaHblii ypok. Pabota ¢ Tekctamu 1o teme 1 bubnuoreka [IOK
"MexaHnueckoe ABHxeHue" https://m.edsoo.ru/ff0a4ee6
68 PesepBHblit ypok. PaGota ¢ Tekcramu o teme "PaboTa. |
MormuHocts. DHeprus”
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0a4ffe
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8 KVIACC

Koaun4yecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema YpoKa KOHTpOJ‘IbHLIe HpaKTI/I‘lCCKI/Ie oﬁpasoBaTe.ﬂbnme
n/n Bcero U3YYCHUS
padoTbI padoTbI pecypcbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKOI
| YIP M 1 bu6mmoreka [IOK
TEOpUU U UX OTBITHBIE MOATBEpKAeHUsI. Macca u pazme
P P P P https://m.edsoo.ru/ff0a5256
aTOMOB U MOJIEKYJI
Mopnenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHHIMA
BeniecTBa. OObsICHEHHE CBOMCTB TBEPJOTO, KHUAKOTO U
5 5 . P ’ { bubmmoreka [JOK
ra3o00pa3HOro COCTOSIHUI BEIIeCTBAa HA OCHOBE
p B . https://m.edsoo.ru/ff0a540e
MOJIO’KEHUH MOJIEKYJIIPHO-KHHETUYECKOM TeOpHUH.
Kpucrannuyeckue u amop@Hsie Tena
3 T 1 bubmuorexa [JOK
€IUIOBOE PaCIIMPEHHE U CKATHE
P P https://m.edsoo.ru/ff0a5a26
4 Temneparypa. CBsi3b TeMIEPaTypbl CO CKOPOCTHIO |
TETIJIOBOTO JABUKEHUS YaCTHI]
5 BuyTtpenssist sneprust. CnocoObl H3MEHEHHs BHYTPEHHEH 1 bubnuoreka [IOK
SHEPIruun https://m.edsoo.ru/ff0a5c60
6 B 1 bubmuorexa [JOK
Wbl TETUIONepe1aun
P https://m.edsoo.ru/ff0a6412
bu6mmoreka [IOK
7 KoanuecTBO TEIIOTHI. Y A€IbHAS TEMIOEMKOCTb 1
https://m.edsoo.ru/ff0a6976
JlaboparopHnas pabota Nel OmnpeneneHue KoaTu4ecTna
8 | TeIIoTHI, MOJy4€HHOT0 BOJON IpH TEII000MeHe ¢ 1 1
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.
Pacuer konuyecTBa TEMIIOTHI, HEOOXOAMMOTO IS
9 HarpeBaHus Tella U BBIAEISAEMOr0 UM MPU OXJIAKIACHUU 1



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976

10 YpaBHeHHe TeII0BOro 6ananca. TermiooOMeH U TerIoBoe bubnmoreka [JOK
paBHOBeECHE https://m.edsoo.ru/ff0a7088
1 JlaboparopHas pabota Ne2 OmpeneneHue yaeabHOMI bubnmoreka [JOK
TEIUIOEMKOCTH BEIIIEeCTBA https://m.edsoo.ru/ff0a6bb0
12 Pemenue 3a1ay Ha COCTOBIIEHUE YpaBHEHHUSI TEIIJIOBOTO
Oaanca
13 DOueprus Torumsa. Y ieabHas TEIJI0TAa CTOPAHUS Bubnmorexa HOK
https://m.edsoo.ru/ff0a7b5a
14 Pemenwue 3amau
15 [1naBneHue u OTBEpAECBaHNE KPUCTAIITNYECKHUX TEll. bubnnoreka [JOK
VY nenpHas TEILIOTA IIaBJIEHUS https://m.edsoo.ru/ff0a71d2
16 | Pemenwue 3amau
17  TlapooOpa3oBanue u KoHAeHcanus. Mcnapenue bubmorexa IOK
https://m.edsoo.ru/ff0a740c
Kunenwne. Y nenpHas Termwiora napooOpa3oBaHus U
18 KOHJJeHcaquI. 3aBUCHUMOCTh TeMll)IepaiypH KHUIICHUS OT Brbmiorexa LIOK
ATMOC(EPHOTO ZIaBTEHMA https://m.edsoo.ru/ff0a786¢
19 I'paduku TEIIOBBIX IPOLECCOB
20 Pemenue 3anay Ha aHanu3 rpa)uKOB TETIOBBIX
MPOIIECCOB
21 | Pemenwue 3a7a4 Ha onpeieTIeHNE BIAKHOCTH BO3IyXa
2 [IpuHnume! paboTh! TemnoBbIX ABUrareneif. [laposas
TypOuHa. /[BUTaTens BHyTPEHHETO CrOpaHus
73 KII/I TermoBoro nBuratens. TernaoBbie ABUTATENN U bubmuorexa [JOK
3alUTa OKpPY’KaroIel cpeabl https://m.edsoo.ru/ff0a7c7c
24 3aKOH COXpaHCHHSI U TTPEBPACHIS SHEPTUH B TETUIOBBIX

nporieccax



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a786c
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)5 [TonroroBka Kk KOHTPOJIBEHOU paboTe 1o Teme "TernsoBbie bu6mumoreka [IOK
sBJICHHS. VI3MEHEeHHe arperaTHbIX COCTOSTHUM BemecTBa" https://m.edsoo.ru/ff0a8312
26 KonTtponbHast padora no Teme TernsoBbie sBICHUS. bu6mumorexa [IOK
W3meHeHne arperaTHbIX COCTOSIHUIM BEIECTBA https://m.edsoo.ru/ff0a86ae
27  DOnexkTtpusanud Teil. [[Ba poaa 3JIEKTPUUYECKUX 3apsI0B
)3 Hocurenu snexTpuueckux 3apsiioB. J1eMEHTapHbIN
3apsia. CtpoeHue aToma.
29 [IpoBOgHMKY U TUANEKTPUKH. 3aKOH COXPAHEHUS bubnnoreka [JOK
IIEKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
30 Pemienue 3a1ay Ha MpUMEHEHHE CBOMCTB 2JIEKTPUUECKHUX bubnnoreka [JOK
3apsI0B https://m.edsoo.ru/ff0a90cc
. bu6mmoreka [IOK
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kyona.
31  Dnexrpuueckoe mose. HanmpsykeHHOCTD 3JIEKTPHYECKOTO hitps:/im.edsoo.1u/fflaf 7e4
noJist. [IpuHIuUI Cyneprno3uiuu 3MeKTPUIECKUX Moien Brbmiorexa LIOK
https://m.edsoo.ru/ff0a8a0a
1 DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS. bubnuotexa [JOK
HcTouHMKH 3JEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
33  JlelicTBUSA NEKTPUUYECKOTO TOKA bubmmorexa IOK
https://m.edsoo.ru/ff0a96b2
34 DieKTpUYeCKU# TOK B METaJIaX, )KMJIKOCTSX U ra3zax Brbmiorexa LIOK
https://m.edsoo.ru/ff0a9838
35 DnexTtpuueckas 1enb U €€ COCTaBHBIC YaCTH.
36  Cwuna Toka. BeruncieHue cuiibl TOKa B TPOBOJIHUKE
JlaGopaTtopHnas pabota Ne3 M3mepenue u perympoBaHue bubnuorexa [JOK
37
CHUJIBI TOKA https://m.edsoo.ru/ff0a8bd6
38  Dnexrpuueckoe HanpspkeHue. BonbTmerp.
19 JlaGopaTtopHnas pabota Ne4 Mzmepenue u perympoBaHue bubmuotexa [JOK

HaITPsSXKCHUA

https://m.edsoo.ru/ff0a9%¢e14



https://m.edsoo.ru/ff0a83f2
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https://m.edsoo.ru/ff0a87e4
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ConpoTuBieHue MPOBOAHUKA. Y IEIBHOE COIIPOTUBIIECHHE

bubmuorexa [JOK

40
BEIIECTBA https://m.edsoo.ru/ff0aa738
bubmuorexa [JOK
41 3akon Oma I ydyacTKa [enu
y https://m.edsoo.ru/ff0aad44a
4 Pemenue 3amau Ha mpumeHeHune 3akoHa Oma JJ1s ydacTka
LETH
JlaGoparopHas padora Ne5 HcciieqoBanne 3aBUCUMOCTH
43 patopHai p bubmuorexa [JOK
CHJIBI TOKA, U €ro yepes pe3nCcTop, OT COIPOTUBIIEHUS
Ay pe3 b p p https://m.edsoo.ru/ff0aa04e
pEe3UCTOpa M HANPSDKCHUS HA PE3UCTOPE
44 KonTponbnas padora no teme [locTosHHbII
3JIEKTPUYECKUMN TOK
45 [TocnenoBarenbHOE U MAPAIICIIBHOE COCMHEHUS
MIPOBOJTHUKOB
46 Pemenue 3amay Ha mociieOBaTEIbHOE COEAUHEHNE bubmoreka [IOK
HPOBOJTHIKOR https://m.edsoo.ru/ff0aaf8a
47 Pemienue 3a1au Ha napajieIbHOE COEUHEHNE bubnmoreka IOK
HPOBOJTHHOB https://m.edsoo.ru/ff0aaf8a
bubmmoteka IIOK
48  Pemienue 3aa4 Ha CMEIIAHHOE COEIMHEHHE TPOBOHUKOB https://m.edsoo.ru/ff0aaf8a
49 | Pemenue 3a7a4 IIOBBIIIEHHOMN CII0KHOCTH
50 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. 3aKOH bubmuorexa [JOK
Jxoyns-Jlenma https://m.edsoo.ru/ff0ab124
51 Pemenue 3anay Ha npumeHeHue 3akona Jlxxyons-Jlenia
57 Pemenue 3aga4 NOBBIIEHHOMN CI0KHOCTH HA TPUMEHEHUE

3akoHa J[xoynsa-Jlenna



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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53 JlaboparopHuas pabota Ne6 Omnpenenenre paboOThI U bubnmoreka [JOK
MOIIITHOCTH 3JIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUUYECKHE LIETTH U MOTPEOUTEINN AIEKTPUIECKOM bubnmoreka [JOK

56
sHepruu B ObiTy. KopoTkoe 3ambikanue https://m.edsoo.ru/ff0ab660

55 KontnonsHas padora o teme [TocTostHHBII
AJIEKTPUICCKUN TOK

56 IlocTosHHBIE MAarHUTHI, UX B3aUMOJIEHCTBHE
MarnauTHoe nosie. MarHuTHOE 1oJjie 3eMJIM U €r0o bubmuorexa [JOK

57
3HAUCHUE JIJIS )KU3HH Ha 3emIie https://m.edsoo.ru/ff0acOba

53 Jlaboparopans pabota Ne7 UccnenoBanue
B3aMMOJICHCTBUS TTOCTOSTHHBIX MAarHUTOB
OmneiT OpcTena. MarHuTHOE 1oJIe JIEKTPUUECKOIO TOKA bubnnorexa [HOK

59
MarHuTHOE 10JIe KaTyIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
DIIeKTpOABUTATEINb IOCTOSTHHOTO ToKa. JIaboparopHas

P PATOP bubmuorexa [JOK
60 pa6ora Ne® KoHCTpynpoBaHUE U H3yUeHUE PAOOTHI
https://m.edsoo.ru/ff0ac86¢
AJIEKTPOIBUTATEIS
Hcnonbs3oBanue 3eKTpOABUTATENEH B TEXHUYECKUX
61 N P /B . bubmuorexa [JOK
CTpOMCTBax M Ha TpaHcnopTte. / Beepoccuiickas
yerp P P P https://m.edsoo.ru/ff0abea8
mpoBepoyHas pabora
Peseprublil ypok. Paborta ¢ Tekctamu o Teme
" P y? . . bubnunorexa [IOK
62 [TocrosiuubIif snexTpuyeckuit Tok" / Beepoccuiickas
https://m.edsoo.ru/ff0acdc6
mpoBepoyHas pabora
63 Omnbiter @apazest. 3aKOH JIEKTPOMArHUTHOW WHIYKITUU.
[IpaBuiio Jlenna
Onekrporerepatop. CriocoObl MOTyUEHUS JMEKTPUISCKONH
64 SHEPTUU. DNEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX

HNCTOYHHKAX SHEPIruu



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
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bubmuorexa [JOK

65 KontposbHas paboTa 1o TeMe MarHUTHBIC SIBIICHUS 1 hitps-//m.edsoo.ru/f0ach14
66 PesepHblit ypok. Pabota ¢ Tekctamu o teme "TeroBsie | bu6mumorexa [IOK

SIBJIICHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHbIil ypok. PaboTta ¢ TekcTamu o Teme |

IToCTOSAHHBIN JIEKTPUUYECKUI TOK
68 PesepBHeIil ypok. Paborta ¢ TekcTamu 1o Teme 1

"MarHuTHbI€ sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KITACC

JIeKTPOHHBbIE HU(POBHIE

JlaTa
KounyecTBO 4acoB oOpa3oBaTejibHbIE
H3y4eHust
Ne ni/m Tema ypoka pecypchl
Kourpoubnbie = IIpakTnuyeckue
Bcero
padoThI padoThI
1 Mexanudeckoe aBr>xeHue. MarepuaiibHas TOUKa 1
) Cucrtema orcuera. OTHOCUTEIBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
JIIBUKEHUS https://m.edsoo.ru/ff0ad474
. bubmnoreka LIOK
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsiMouHeliHoe nBrkeHue. CpemHsst 1
1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHEtHOE PAaBHOYCKOPEHHOE BUKEHHUE. 1 bubnnorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOoCTh IPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO |
nsuxenus. ['paduk ckopoctu
JlaGoparopnas padora Nel OnpeneneHre yCKOpEHUS
7 patopHaip P YCROp . 1 1 bubmuorexa [JOK
TeJla MPU PaBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOM
PP yerop https://m.edsoo.ru/ff0adb18
TIJIOCKOCTH
Jlaboparopnas padota Ne2 UccnenoBanue
8 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM 1 1
JIBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH
9 Pemenue 3anay Ha npuMeHeHune GopMys KHHEMATUKU 1
10 Pemenwne rpaduueckux 3a1ay Ha onpeaeeHne |
KHHEMATHICCKUX BEITMINH
11 CBoOoaHoe majgenue teia. OnbIThl [amunes 1



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

PaBHOMEepHOE nBHKEHUE 110 OKPYKHOCTH. [lepuon u

bubmuoreka [JOK

12 yacToTa oOpameHus. JIlunelHas u yriioBas CKOPOCTH https://m.edsoo.ru/ff0ael76
13 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
14 Pemenue 3agad Ha IBUKEHUE 110 OKPYKHOCTU
15 KonTponbnas padora Nel mo reme Kunemarnka
. bub6anorexa [LIOK
16 [Tepsriii 3akoH HetoTOHA. BEKTOp CHIIBI https-//m.e dscL)E).ru R0ac612
. . bubnuorexa [JOK
17 Bropoii 3akon Herotona. PaBHoelicTBYI01Iast criia https://m.c dscli).ru R0acTa
18 Tperuii 3akon Hetorona. Cynepno3unus cui bubmorexa HOK
https://m.edsoo.ru/ff0ae982
19 Pemenue 3anay Ha npuMeHeHune 3akoHOB HeioToHa Bubmiorexa LIOK
https://m.edsoo.ru/ff0aeb6e
20 Cuiia TSKECTH U 3aKOH BCEeMUPHOTO TATOTEHUSI. bubnuorexa [JOK
YckopeHnre cBOOOAHOTO NaACHUS https://m.edsoo.ru/ff0af044
)1 Pemenue 3amau mo teme "Cuia TSDKECTH U 3aKOH bu6nmoreka [JOK
BCEMUPHOIO TArOoTeHus" https://m.edsoo.ru/ff0af5{8
2 IIepBas kocMuueckas ckopocts. HeBecomocTs u bubnuoreka [IOK
Meperpy3Ku https://m.edsoo.ru/ff0af33c
bubnnorexka [JOK
23 Cura ynpyrocti. Saxon yka https://m.edscli).ru/faneca2
24 Pemenue 3ana4 no teme «Cuia ynpyroctu»
)5 Jlaboparopnas pa6ota Ne3 OnpeneneHnne KeCTKOCTH bubnuorexa [JOK
MPY>KUHBI https://m.edsoo.ru/ff0aee28
bu6mmorexa [IOK
26 Cuna tpenus https://m.edsoo.ru/ff0af738
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bubmuoreka [JOK

27 Pemenue 3amau mo reme «Cuita TpeHUSD» 72https://m.edsoo.ru/ff0afa2
6
Jlaboparopuas pabota Ned4 OmnpenencHue bubnmoreka [JOK
28
KO3 pHIHMEHTa TPEHUS CKOIBKEHUS https://m.edsoo.ru/ff0af8be
Penrenue 3agad Ha IBUKEHUE TEI IO IEUCTBUEM bu6mmoreka [IOK
29
HECKOJIbKUX CHJT https://m.edsoo.ru/ff0afb8e
10 Pemenue 3ana4y Ha qBUKEHHE T MO ISHCTBUEM bubnnoreka [JOK
HECKOJIbKHX CHJI TI0 HAKJIOHHOH TIIOCKOCTH https://m.edsoo.ru/ff0afb8e
31 Pemenwve 3a1a4 Ha MBUKCHHE TN MO JCHCTBUEM
HECKOJIBKUX CHJI C TPUMEHEHUEM (hOpMYJT KHHEMATHKH
PaBHoBecue marepuanbHON TOUKU. AOCOTIOTHO
1 TBEp0E Tenno. PaBHOBecue TBEPAOTO Tena ¢ bu6mmoreka [IOK
3aKpeIuIEHHON OChI0 BpamieHus. MomeHT cuitbl. LleHTp https://m.edsoo.ru/ff0afe36
TSOKECTH
1 Pemenue 3ana4 no teme "MomeHT cuibl. LienTp bubnuoreka [IOK
TsKecTn" https://m.edsoo.ru/ff0b02b4
34 [ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TEME. bubnnorexka [JOK
B3aumoneiictBue Ten https://m.edsoo.ru/ff0b0408
35 KonTponbnas padorta Ne2 no teme B3zaumonelictsue bubnnoreka [JOK
Ten https://m.edsoo.ru/ff0b06ec
16 Nmmynbee Tena. UMmynbsc cuitbl. 3aKOH COXpaHEHMS bubnuoreka [IOK
UMIyJbca. YIIPYroe U HEYNpyroe B3auMOAeHCTBUE https://m.edsoo.ru/ff0b07fa
37 Pemenue 3agad mo reme 3aKOH COXpaHEHUS UMITYJIbCa bubmmoreia OK
https://m.edsoo.ru/ff0b096¢c
bubmuorexa [JOK
38 Mexannueckasi paboTa U MOILITHOCTb https://m.edsoo.ru/ff0b0a84
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Pemenue 3a1a4 Ha pacueT MexaHHUECKOei paboThl U

39
MOIIIHOCTH
40 CBs3b sHepruu U paboTsl. Kunernueckas sneprusi.
ITorenumanpHas SHEpPIrust
A1 PaboTa critbl TSKECTH, CHIIBI YIIPYTOCTH U CUITBI bubmuorexa [JOK
TpeHUs https://m.edsoo.ru/ff0b0db8
42 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
43 Jlaboparopnas padota Ne5 U3yuenue 3akoHa bubnnoreka [JOK
COXpaHEeHHS YHEPTUU https://m.edsoo.ru/ff0bl12fe
44 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA COXPAHEHUS
SHEPTUU
. bubmnoreka LIOK
45 Teopema 0 KHHETUYECKON IHEPTUU
https://m.edsoo.ru/ff0b0c32
46 Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O
KMHETUYECKON SHEPIUU
47 Pemenue 3a1a4 Ha MPUMEHEHNE 3aKOHA COXPAHEHHUS
SHEPruu U 3aKkoHOB HrproToHa
Jlaboparopnast pabota Ne6 Onpenenenue pabOThI CHITbI
48 TpPEHUs TP PABHOMEPHOM JBUKEHUU Tea 10
TOPU30HTAIILHON TOBEPXHOCTH
49 [ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe 3aKOHBI
COXpPaHEHHUS
50 Konrtnposnsnas padora Ne3 rmo treme 3aKoHBI
COXPaHEHHUS
KonebarenbHoe ABMKEHUE U €T0 XapaKTEPUCTHKU.
51 3aryxatomue kojiebanus. Beinyk/1eHHbIE KOJIeOaHMsI. bubnuotexa [JOK

Pezonanc

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b0db8
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MareMaTnyeckuii ¥ NPy>KUHHBIA MAITHUKU.

52 [IpeBpaiiieHue sHEprur MpU MEXaHUYECKUX BrGmnorexa LIOK
https://m.edsoo.ru/ff0b2010
KoJe0aHusIx
JlaGopatopnas pabora Ne7 HccrnenoBanue
53 3aBI/ICI:/IMO(IZ)TI/I ngnona KoneGaHm;II MOABEIIEHHOTO K Bru6mnorexa LIOK
https://m.edsoo.ru/ff0b197a
HUTH TPy3a OT JJIMHBI HUTH
Jlaboparopanas padota Ne8 MccnenoBanue
54 3aBI/ICII)/IMO£)TI/I Heﬁnona Kosie0aHui Illipqu/lﬂﬂoro Bubnmorexa HOK
https://m.edsoo.ru/ff0b197a
MasiTHUKA OT MacChl Ipy3a
55 Mexanundeckue BoJIHbL. CBOMCTBA MEXaHUYECKUX BOJIH. bubmuorexa [JOK
[IpomonbpHBIC U TONIEPEUYHBIE BOJHBI https://m.edsoo.ru/ffOb21fe
56 3ByK. PacripocTpanenue u oTpaxkeHue 3ByKa
57 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHIA
pe30HaHC
53 Ypok-koHpepeHus "YnpTpa3Byk U HHPpPa3BYyK B bubnnoreka [JOK
IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
59 DNeKTpOMarHuTHOE 1oJjie. DIEeKTPOMAarHUTHbIE BOJHBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0b2abe
60 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Jlaboparopnas padota Ne9 N3yuenue cBoicTB
61 BHGKTII)Z)OMEFHI/ITII)-ILIX BOJIH C no}llvlombfo MOOUIIBHOTO Bubmiorexa LIOK
https://m.edsoo.ru/ff0b2c6c
TenedoHa
6 Pemenue 3amay Ha onpeeeHNue 9acTOThI U JITTUHBI
AJIEKTPOMArHUTHOW BOJTHBI
63 DnekTpoMarHuTHas mpupoja ceeta. CKOpoCTh CBETa. bubnmnoreka [JOK
BonHOBEIE cBOMiCTBa CBETa https://m.edsoo.ru/ff0b31d0
64 Hcrounnku ceera. IIpsMonuHeitHOE paciipocTpaHeHue bubnuorexa [IOK

cBeta. 3atMeHust ConHua u JIyHbl

https://m.edsoo.ru/ff0b3658
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https://m.edsoo.ru/ff0b23ca
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3aKoH oTpaXkeHUs cBeTa. 3epkaia. Pemenue 3anay Ha

bubmuoreka [JOK

65 MIPUMEHEHHE 3aKOHA OTPAKCHUS CBETA https://m.edsoo.ru/ff0b38c4
66 JlaGopatopnast pabota Nel0 M3ydyeHne xapakTepuCcTUK
M300pakeHMs IIPeIMETa B TNIOCKOM 3epKaiie
67 [Ipenomnenue cBeTa. 3aKOH MPEIOMJICHHS CBETA bubmmorexa LIOK
https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEeHHEE OTpaXEHUE CBETA.
68 HCHOJ‘ILBOBZ.HEIC nonHoTrlz) BHYTPEHHET0 OTPaKEHUS B Bubnmorexa HOK
https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
69 Pemenue 3amau Ha mpeoMIICHUE CBETA
70 JInn3bl. OnTryeckas cuiia JMH3bI Bubmiorexa LIOK
https://m.edsoo.ru/ffOb3{2¢c
71 [TocTpoenue n300paxeHuil B IMH3aX Brbmiorexa LIOK
https://m.edsoo.ru/ff0b444a
72 Pemenue rpaduyeckux 3amau
73 Pemenue 3a1a4y Ha MOCTpOCHHE B JTMH3AX
74 Pemenue 3anau Ha npumeHeHue GOpMyJITbl TOHKOU
JIUH3BI
75 JlaGopatopHnas padora Nell Omnpenenenue GpokycHoOro bubnuoreka [IOK
pPacCcTOSHUS U ONITUYECKON CHITBI COOMPAIOIIIEH JIMH3BI https://m.edsoo.ru/ff0b4206
76 Pemenne kauecTBEHHBIX 3371249 Ha TeMy CBETOBBIC
SIBIICHUS
77 [TocTpoenue n3o0paxeHuit B CUCTEME JIMH3
78 I'ma3 kak ontudeckas cucreMa. 3peHue bubnmorexa HOK
https://m.edsoo.ru/ff0b4684
79 Pasnoxxenue 6enoro csera B cekTp. OnbiTel HptoTOHA. bubnnorexka [JOK

CrnoxeHue CIeKTpaIbHBIX I[BETOB. Jlucnepcust cBeTa

https://m.edsoo.ru/ff0c0f4c
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80 KonTponbHas padota mo Teme CBETOBBIEC SIBICHHUS
81 O Pesepdopna aHeTapHas MOJIEJIb aToMa bubmorexa HOK
MIBITHI Y TUTaHETapHAast MOJIETb aTOM
PLOPA p A https://m.edsoo.ru/ff0c12a8
82 [Toctynater bopa. Moaens atroma bopa
Hcnyckanue u nornomesue ceera aroMmoM. KBaHTEI. bubmuoreka [IOK
83 .
JluHeWyaTeie CEKTPHI https://m.edsoo.ru/ff0c144c
84 PagyoakTuBHOCTH U €€ BUJIBI Bubmmorexa LOK
A A https://m.edsoo.ru/ff0c1672
g5 Jlaboparopuas padota Nel2 M3mepenue
paanoakTUBHOTO GoHA
86 Crtpoenne aTomHoro sapa. Hykionnas Mmoaenb Bubnmorexa LOK
P Apa. Ty A https://m.edsoo.ru/ff0c18ac
87 PannoakTuBHBIEC IpeBpalieHus. M30Tomnsl Bubmmorexa LOK
A pespam ' https://m.edsoo.ru/ff0clal4
Pemenue 3amau mo teme: "PagnoakTUBHBIC bu6mmorexa [IOK
88
npespamieHus" https://m.edsoo.ru/ff0c1b4a
89 [Tepuon momypacmnana
90 Pemenwue 3anay no Teme [lepuon nomypacnana
SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsAA0BOTO U bubnnorexka [JOK
91
MaccoOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58
DHeprus CBA3M aTOMHBIX siiep. CBsA3b Macchl U bubnmnorexa [JOK
92
SHEepruu https://m.edsoo.ru/ff0c1d7a
93 Pemrenne 3amau no reme "Anepusie peakuun”
94 SAnepHas sHepreTuka
Peakuuu cunTesa u nenenus suep. crounuku Bu6miorexa LIOK
95 1 A AEP- https://m.edsoo.ru/ff0c1e88

sHeprun CoJIHILIA U 3BE3]T
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[ToaroroBka K KOHTPOJIBHON pabOTE MO TeMe

96 "DIEeKTPOMarHuTHOE II0JIe. DJIEKTPOMArHUTHBIC 1 bubmmorexa [IOK
P e P https://m.edsoo.ru/ff0c223¢
BOJIHBI. KBAaHTOBEIE ABICHUS
97 KonTponbHas pabota mo Teme KBanToBbIe SBICHHS 1
08 [ToBTOpenue, o600meHne. Pemenue 3ama4 mo reme 1 bu6mmoreka [IOK
"BizanmMonencreue tea" https://m.edsoo.ru/ff0c245a
99 [ToBTrOopenue, o6o0meHue. Penienne pacueTHBIX U 1 bubmuoreka [IOK
Ka4eCTBEHHBIX 3aj1a4 1o TeMe ""TeruioBbie mporecch” https://m.edsoo.ru/ff0c2572
IT , 0000 .P
100 | sovceroemmax soges o revse "KIU remmomsme ! uGunotexa LIOK
on A https://m.edsoo.ru/ff0c2a22
IBUTATEIIEN
IT 000 .P
M e
A " https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAaHOBOK
[ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1Mo TeMe bu6mmoreka [IOK
102 1
"3aKOHBI COXpaHEHUs1 B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 12
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ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCII0JI30BAaTh U3YUYCHHBIC TIOHATUS

1.2

1.3

PasiindaTth SABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, AECMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SIBJICHHUC

pacrio3HaBaTh  IMpOSIBICHHE M3Y4YEHHBIX  (U3MUYECKMX  SABICHUHA B
OKpYXaloIlleM MHUpE, B TOM 4YHcCiIe (PU3NYECKUE SIBICHUS B NPUPOAE, NPU
9TOM HEepeBOJUTh IPAKTHUECKYIO 3aj7ady B Yy4yeOHYyI0, BBLIEIATH

CylIeCTBEHHBIE CBOMCTBA (NPU3HAKN) (PU3HUUECKUX SBICHUIN

1.4

OIKCHIBATh M3YUYEHHbIE CBOWCTBA Tel U (PU3UYECKUE SIBICHUS, UCIOIb3Ys
¢usznyeckue BENUYMHBI, [P ONHCAHMM TMPABUIBHO  TPAaKTOBATh
(¢u3nUecKuil CMBICT UCIOIb3yEMbIX BEIMYMH, UX 0003HAUYEHUS U €IUHUIIBI
¢u3NYeCKuX BEIMYUH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIIME JIAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TIpaduKu

HN3YYCHHBIX 3aBHUCHMOCTEH (1)I/I3I/I‘~IGCKI/IX BEJINYNH

1.5

XapaKTCPU30BaATh CBOMCTBA TCI, (1)I/I3I/I‘~IGCKI/I€ ABJICHUA W HPOHECCCHI,
HCIIOJIb3YA HU3YYCHHBIC 3aKOHBI, pu 9TOM JaBaTb CJIOBCCHYIO

(bOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BBIPAKECHUE

1.6

00BACHATH (hr3HUECKUE SABJIEHUS, IPOLECCH U CBOICTBA TeJl, B TOM YHUCIIE U
B KOHTEKCTE CUTYallMil IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1 — 2 JIOrHYecKux
1aroB ¢ omnopoil Ha 1 — 2 M3Yy4YEeHHBIX CBOWMCTBA (DU3MUYECKUX SBICHHM,

(1)I/ISI/IV-IeCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

pemate pacdy€THble 3agaud B | — 2 [EWCTBUS, HWCIOJB3Yys 3aKOHBI M
dbopMyIbl, CBsi3BIBatoNMEe (DU3MYECKHE BEIWYUHBI: HAa OCHOBE aHaIn3a
YCIIOBUS 33Jaud 3alUCBIBATh KPAaTKOE YCIOBHE, MOJACTABIATh (PU3UUECKHE
BEIMYMHBI B (OPMYJIBI M TPOBOAUTH PACUYETHI, HAXOAHWTH CIPABOYHBIC
JaHHbIe, HEOOXOJMMbIE Ul pEIICHUs 3a/1ay, OLEHUBATh PEATTMCTUYHOCTD

MOJYYEHHOM (PU3NYecKOi BETMUUHBI




1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXHO PpEIIUTh TPU  TTOMOLIH
(Gu3n4ecKuX METOJ0B, B OMMCAHUM HUCCIIEIOBAaHUS BBIIEIATH MPOBEPSEMOE
IPENI0JIOKEHNE (TUIIOTE3Y), Pa3IuyaTh U UHTEPIIPETUPOBATH 1OJIyUYEHHBIN
pe3yabTaT, HAaXOAWUTh OIIMOKM B XOJ€ OIbITAa, JAejaTh BBIBOABI IO €ro

pe3yJibTaTamM

1.9

1.10

1.12

1.13

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3UUECKUX SBICHUN MU (PU3UUECKUX
CBOKMCTB Tel: (OPMYJIHPOBATH IMPOBEPSEMbIC MPEAINOIOKEHUSI, COOMpaTh
YCTAHOBKY W3 MPEUIOKEHHOTo 000pyIOBaHMSA, 3aIHCHIBATh XOJ OIBITA H

(dbopMyIHpOBaTh BHIBOJIBI

BBIIIOJIHATH IPSAMBIE HU3MEPEHHMS C HCIOIb30BAHMEM aAHAJIOTOBBIX U
UQPOBBIX MPHOOPOB, 3amKCHIBATh I[OKa3aHWSA MNPUOOPOB C y4ETOM

3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOJUTH MCCJIEIOBAHNE 3aBUCUMOCTH OJHON (hpU3HUYECKON BEIMUYUHBI OT
JpYyrol ¢ UCHOJIb30BAaHUEM MPSIMBIX HM3MEPEHUM, Y4YacTBOBaTb B
IUIAaHUPOBAaHUM  y4eOHOTrO  MCCJIEJOBaHUs, COOMpaTb YCTaHOBKY U
BBIMOJHATh M3MEPEHUs, CleAys NpeUIOKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl IOJYYEHHOM 3aBUCUMOCTH (U3MUECKUX BEIUYMH B BHUJIE
NpeUIOKEHHBIX Tabnuil U TpaduKoB, JAeiaThb BBIBOJABI MO pe3yJbTaTaM

HUCCICA0OBaHUA

MMPpOBOAWUTL KOCBCHHBIC H3MCPCHUSA (1)I/ISI/I‘I€CKI/IX BCJIWYHH, CICOYys
HpCHHO)KeHHOfI HHCTPYKIMU: IIPU BBIIIOJIHCHUN I/I3MepeHI/II>’I CO6I/IpaTB
SKCIICPUMCHTAJIBHYIO YCTAHOBKY W  BBIYUCIIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[E[TL ImpaBujia TCXHUKU 0e30MmacHOCTH npu pa60Te C JIa60paT0pHLIM

000py1I0BaHHEM

1.14

yKa3blBaTh NPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKkTepu3oBaTh MPUHIUMBI  JEHCTBUS  HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX ONUCAHUsA, WUCIIONb3Yysl 3HAHHS O
CBOMCTBaX (PM3UYECKHX SIBICHUN M HEOOXOIUMbIEe (U3NUECKUE 3aKOHBI U

3aKOHOMEPHOCTHU

1.15

NPUBOAUTH  TpUMEPbl  (HAXOAUTh  HMHPOPMALMIO O  TPHUMEPaXx)
NPAaKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUNA B IOBCEIHEBHOU
KU3HH 711 o0OecrieueHus 0€30MacHOCTH MpU OOpallieHuy ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHHUS 370POBbsl M COOJIIOJICHHS] HOPM

9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIICH cpejie




1.16

OCYILECTBIISATh OTOOP HMCTOYHUKOB HH(popMammu B ceTd VHTepHET B
COOTBETCTBUH C 33/IaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIINXCS
3HAHUH W TyTéM CpPaBHEHUS PA3IUYHBIX HCTOYHHUKOB  BBLICTATH
uH(pOpMaNNIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WIM MOXET OBITH

HEJ0OCTOBEPHOI

1.17

1.18

UCIIOJIb30BaTh IPU BBINOJIHEHUH YYEOHBIX 3aJlaHUM HAy4YHOIOIYJSPHYIO
auTepaTypy (pU3NUYECKOro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, Pecypchl
cetu HMHrepHer, Bnanerp nOpUEMaMU  KOHCIEKTHUPOBAaHUS  TEKCTa,

npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE KpAaTKUE IMHCbMEHHBbIE U YCTHbIE COOOILICHMS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAUU (PU3UIECKOTO COACPKAHHS, B TOM
qucie MyOJuYHO J1e1aTh KpaTKhue COOOIIEHUS O pe3yibTaTax MPOEKTOB WK
y4eOHBIX MCCIEIOBAaHUM, MPU 3TOM I'PAaMOTHO HCIIOJIb30BATh W3YyYEHHBIH
NOHATUIHBIN anmapar kKypca (U3UKH, CONPOBOXKIATh BBICTYIJICHHUE

Mpe3eHTalnen

1.19

8 KVIACC

IpU BBIOJHEHUH YYEOHBIX NPOEKTOB M HCCIIEIOBAaHUI pacnpenensTh
0053aHHOCTH B TpyIIE B COOTBETCTBUU C IIOCTABJICHHBIMHM 33Ja4aMH,
CIEINTHh 3a BBIIOJHEHUWEM IUIAHA JEWCTBUHM, aJCKBATHO OLICHUBATh
COOCTBEHHBIM  BKJIAJ B  JEATEIbHOCTh  TIPYIIBL,  BBICTpaUBaTh

KOMMYHHUKAaTHBHOC BSaHMOHCﬁCTBHC, YUUTBIBAsA MHCHHEC OKPYKArOIIHUX

Kon
NpoBepsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

1.3

pa3inyaTh ABJCHUA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OIBITOB, ACMOHCTPUPYIOMIUX JAHHOC (1)I/I3I/I‘-ICCKOC SBJICHUC

pacmo3HaBaTh TPOSBICHHE M3YYCHHBIX (DU3UYECKUX  SBICHUM B
OKpYXKarolleM MHUpPE, B TOM YHclie (U3UUECKUe SBICHUS B MPHUPOJE, IPU
3TOM TNEPEeBOAUTH MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) UBUUECKUX SBIICHUN

1.4

OMNMUCBIBATH U3YUCHHLIC CBOMCTBa TENI U q)mnqecxne SIBJICHUS, UCTIOJIb3Ys

(1)I/I3I/I‘ICCKI/IC BCJIWMYHHBI, IIpHU OIIMCAHUHW  IIPaBUJIIBHO TpPaKTOBATb

(I)H?)PI‘IGCKHﬁ CMBICJI UCIIOJIb3YCMbBIX BCJIIMYHH, 0003HAYEHHST U CANHHUIbI




(¢u3MUeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBS3BIBAIOIIME TAHHYIO
bu3nYecKyl0 BEIMYMHY C JPYTUMH BEJIMYHMHAMHU, CTPOUTH TIpapuKu

HN3YYCHHBIX 3aBHCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCINYNH

1.5

XapaKTCpUu3oBaThb CBOMCTBaA TCI, (1)I/ISI/IT-ICCKI/I€ SABJICHUA W MPOLECCHI,
HCIIOJIB3YysA  HU3YYCHHBIC 3aKOHbI, IIpK 3TOM JdaBaTb CJIOBCCHYIO

(GOpMyJIUPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BHIPAKCHHE

1.6

OOBSICHATH (PU3UYECKUE TPOLIECCHl M CBOWMCTBA TEJ, B TOM YHCIIE M B
KOHTEKCTE CUTYalMil MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
IIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBsicHeHMEe u3 1 — 2
JIOTMYECKUX IIAaroB ¢ MOMOIIBIO | — 2 M3y4YEeHHBIX CBOICTBAa (PM3NUECKUX

SIBIICHHU, (PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiate pacu€rHble 3a7aud B 2 — 3 AEWCTBUS, MCIONb3Ysl 3aKOHBI U
dopMmyIbl, cBs3bIBaOLIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIOBHUS 3ala4d 3alMCBhIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK
JAHHBIX JUIs pELIeHHs 3aJadyd, BBIOMpaTb 3aKOHbI U (OPMYIIbI,
HeoOXoauMble s €€ pelleHHs, NPOBOAUTH pacdy€Tbl U CpPAaBHUBATH

MOJIYYCHHOC 3HAUYCHUC (1)I/I3I/ILIGCKOI\/'I BCJIIMYHHBI C U3BCCTHBIMU JaHHBIMU

pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU MOMOUIU
(GU3MYEeCKUX METO/0B, HCIIOJIb3YSl ONHCAHHE HCCIEJOBAHUS, BBLIENAThH
IIPOBEPSIEMOE  MPEIIIOIOKEHNE, OLEHUBATh MPABMWIBHOCTh IOPSAJKA

MMPOBEACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

MPOBOAWTH OMBITHl MO HAOMIOAEHUIO (U3HUECKUX SBICHUN WIH
bU3IIECKUX CBOICTB TEJL: dbopmynupoBaTh MpOBEpSEMbIE
MPEANOI0KEHHUS, coouparpb YCTaHOBKY u3 MPEAJI0OKEHHOTO

000py0BaHNUs, OTUCHIBAThH X0/ OMbITA U POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJHATE HOPAMBIC HU3MCPEHUA C  HCIOJB30BAHHEM  aHAJIOT'OBBIX
HpI/I60pOB n JaT4YUuKOB (I)I/I3I/I‘-IGCKI/IX BCJIIMYMH, CPABHUBATH PC3YJIbTAThI

HU3MEPEHHH ¢ YIETOM 3a/TaHHON a0COIFOTHOM MOTPEITHOCTH

1.11

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHON (PM3UYECKON BETMYUHBI OT
JIpyrod C  HCIOJb30BAaHUEM MPSAMBIX HU3MEPEHUN: IUIAHUPOBATH
HCCJIEIOBAaHUE, COOMPATh YCTAHOBKY W BBHITIOJHATH W3MEPECHHS, CIETYs
NpeJIOKEHHOMY — TUlaHy, (HUKCUpOBaTh  pe3yJabTaThl  MOMYyYEHHOM
3aBUCUMOCTH B BHJE TaOnui] W rpaduKOB, JeJaTh BBIBOJBI 10

pe3yiabTaTaM UCCIEeI0BaHUS

1.12

NpOBOAUTL KOCBCHHBLIC M3MCPCHUA (bmnqecxnx BCJIMYWH: IIJIAaHUPOBATH




1.13

U3MEpeHusi, CcOOMpaTh  OSKCIEPUMEHTAIbHYIO  YCTaHOBKY, CIEIys
IPEUI0KEHHON MHCTPYKLUH, U BBIYUCIISTh 3HAUCHNE BEJIMYHUHBI

CO6J'IIOI[aTB IIpaBujia TCXHUKHU 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.16

XapaKTepu30BaTh IMPUHLUUIBl JCHCTBUS HM3YyYCHHBIX MNPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPON HA MX ONHMCAHMS, UCIIONIB3YS 3HAHUS O
CBOWCTBaX (IM3MYECKHX SBJICHUH © HeoOXonuMmble (U3NYECKUE

3aKOHOMEPHOCTH

pacrno3HaBaTh IPOCTbIE TEXHUUYECKHE YCTPOMCTBA M H3MEPUTEIILHBIC
npuOOphl MO CXeMaM U CXEMaTHYHbIM PHCYHKAM, COCTaBJISTh CXEMbI
IEKTPUYECKUX LENEeH C  IOCIENOBATEIbHBIM M  NapajuIeJIbHBIM
COEIMHEHUEM JJIEMEHTOB, Pa3inyasi yCIOBHbIC O003HAYECHUS JIEMEHTOB
IIEKTPUYECKUX Lienei

IPUBOJIUTH  OpUMEpPhl  (HaxXoOuTh HMHQPOPMALUMIO O  IpUMEpax)
IPAaKTUYECKOI0 MCIOIb30BaHUsA (U3MYECKUX 3HAHUI B IOBCEJAHEBHOU
JKU3HU A7 o0ecrieueHns 0e30MacHOCTH MpU OOpallleHuH ¢ npubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHUS 3]I0POBbS M COOJIIOJCHUS

HOPM DKOJIOTUYECKOTO MOBEJECHMSI B OKpY Karollel cpezie

1.17

1.18

OCYIIECTBIISATh TOUCK HMHPOpMaNHUK (U3HIECKOTO COACPKAHUS B CETH
NHTepHeT, Ha OCHOBE HMEIOIIMUXCA 3HAHUM MU NYTEM CpPaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNATH HHGOPMAINIO, KOTOpast

SABIIACTCA HpOTHBOpe‘{HBOﬁ WIIA MOXET OBITh HCHOCTOBepHOﬁ

MCIONIb30BaTh MIPU BHITIOJHEHUH YY€OHBIX 3aJaHU HAYyYHO-TIOMYJISAPHYIO
auTepaTypy (PU3NUECKOro  COACp)KaHUSA, CIPABOYHBICE MaTEPHAIIbI,
pecypcebl cetu HTepHET; BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIC M KPATKHE YCTHBIC COOOIICHWS,
0000mass wHGOPMAIIMI0O W3 HECKOIBKUX WMCTOYHUKOB (PH3UUIECKOTO
COJICP)KAaHUs, B TOM YHCJIE MyOJUYHO TMPEJACTABIATh PE3yJIbTATHI
MPOEKTHON WJIM MCCIEA0BATEIbCKON ACSITENTbHOCTH, P 3TOM TPaMOTHO
WCIIONIb30BaTh HW3YUYEHHBIM TMOHATHMHBIA ammapar Kypca (HU3UKH,

COIPOBOKAATh BBICTYIIJICHUC HpGSGHTaHHCﬁ

1.20

IpY BBIIOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAHUHN (pru3nuecKux
IPOLIECCOB pacHpeAesaTh OOS3aHHOCTH B TIpyNIe B COOTBETCTBUU C

IIOCTAaBJICHHBIMHU 3aJadaMH, CICAUTH 3a BBIIIOJIHCHHUECM IlJIaHa ,ZLGI\/'ICTBI/II‘/’I u




9 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1.1

KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHMBATh COOCTBEHHBIN BKJIaJ B
JIEATENBHOCTD IPYIIIBL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aMMO/ICIICTBHE, IPOSBIISS TOTOBHOCTD pa3pemaTb KOH(QIUKTHI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pa3indaTh ABJCHUA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIUX NAHHOC (1)I/ISI/I‘I€CKOC SIBJICHHUC

pacrio3HaBaTb HIpPOSIBIIEHUE W3YYEHHBIX (PU3MUYECKUX SBIEHUH B
OKpYXarolleM MUpE, B TOM 4uciie (U3HUECKUe SBJIECHUS B IPUPOJE, IpU
TOM MEPEeBOAMTh TPAKTUYECKYIO0 3aJady B YyueOHYyI0, BBIIEIATH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

1.4

1.5

1.6

ONKCHIBATh U3yUEHHBIE CBOMCTBA TEJ U (PU3NYECKHUE SBICHUS, UCIIONIb3YS
¢u3nyeckue BENUYMHBL, TPU ONMCAHUU IPABUIBHO TPAKTOBATh
¢u3nYecKuil CMBICT HCIONb3YyEMbIX BEIWYMH, 0003HAYEHUS] U €IUHUIIBI
¢bu3nUecKux BEIMYUH, HAXOOUTHh (OPMYJIbl, CBSA3BIBAIOIIME JaHHYIO
(Gu3NYECKyI0 BEIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH TIpapuKu

HN3YUYCHHBIX 3aBHCUMOCTEM (I)I/BI/ILIGCKI/IX BCJIIMYMH

XapaKTEepU3oBaTb CBOMCTBA TCII, (I)H3I/IHGCKPIG SABJICHUSA W NPOLECCHI,
HCIIOJIB3YysA  HU3YYCHHBIC 3aKOHBLI, IIpU OTOM  JaBaTb  CJIOBCCHYIO

(I)OpMyJII/IPOBKy 3dKOHaA U 3allUChIBATh €0 MaTEMATHYCCKOC BBIPAKCHHUC

OOBSACHATh (U3NYECKUE MPOIIECCHl M CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CUTYallUH MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OObsICHEHHE u3 2 — 3
JIOTHYECKUX IIIaroB C MOMOIIBIO0 2 — 3 M3Y4YEeHHBIX CBOMCTBA (PM3NUECKUX

SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aJayd (omuparolmuecs Ha cuctemy w3z 2 — 3
YpaBHEHHMI), UCTIOB3Ys 3aKOHBI U (OPMYIIBI, CBA3BIBAIOIINE (pru3nUecKue
BEIMYMHBI: Ha OCHOBE aHA/M3a YCIOBMS 3a/laud 3allUChIBaTh KpaTKOE
YCJIIOBUC, BBIABJIATH HCAOCTAOIIUC WA HU30BITOYHEIE JaHHBIC, BBIGI/IpaTL
3aKOHBI U (OPMYJIbl, HEOOXOANUMBIE JUUIsl PELIECHUs, IPOBOAUTEL PACUETHI U

OLICHUBATL PCATUCTUYHOCTL TIOJYUYCHHOTO 3HAYCHHA (1)I/IBI/II-IGCKOI‘/JI




BCJIMYHHBI

1.8

pacnosHaBaTh IpPOOJEMBbI, KOTOpbIE MOXKHO pPELIMTh IPHU TTOMOIIN
(Gu3MUEeCKUX METOJIOB, MWCIOJIB3Ysl OINUCAHUE HCCIEAO0BaHUS, BBIICIAThH
IIPOBEPSEMOE  TPEAINOJIOKEHUE, OLEHMBATh IPABWIBHOCTh  IOPSAIKA
IPOBEJECHUS]  MCCIIENOBAaHUs,  J€JaTh  BBIBOJbl, HMHTEPIPETUPOBATH

pe3yJibTaThl HAOIIOCHUIA U OIIBITOB

1.9

1.10

IPOBOJIUTH ONBITBI 1O HAOMIOACHHIO (PU3MYECKHX SBICHUN WK
(Gu3n4ecKux CBOMCTB Tel: CaMOCTOSATEIBHO COOMpATh YCTAaHOBKY U3
M30BITOYHOTO Habopa OOOpYIOBaHUS, OMMCHIBATH XOJl OMNBITA U €0

pe3ynbTaThl, (HOPMYIUPOBATH BHIBOJIBI

MIPOBOJIUTH MPH HEOOXOIMMOCTH CEPHIO MPSIMBIX MU3MEPEHUH, ONpPeaeIiss
CpeHee 3HAuYeHUE U3MepsieMOl BelIMYuHbBl ((OKYCHOE pacCTOsHUE
cobmparomieid JUH3bI), OOOCHOBBIBaTH BBIOOP CHoOcO0a H3MEpPEHUS

(m3mMepuTeIpHOro prbdopa)

1.11

1.12

1.13

OPOBOJIUTH HCCIEJ0BAaHHE 3aBUCUMOCTEH (U3NYECKMX BEJIMYUH C
WCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHMH: IUIAHMPOBATh HCCIIEJOBAaHUE,
CaMOCTOSITENIFHO ~ cOOMpaTh YCTaHOBKY, (DUKCHpOBaTb pPe3yJbTaThl
MOJIyYeHHON 3aBUCHMOCTH (U3WYECKUX BEIMYMH B BHUAE TaOIHMIHU

Fpa(l)I/IKOB, ACJIaTh BbIBOJBI 110 PE3yJIbTaTaM UCCICAOBAHUA

IPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (U3UYECKUX BEIHYUH: IUIAHUPOBATH
U3MEpeHHs, coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBINOJHATH
U3MEPEHHUs, CIeAys IPEIOKEHHON WHCTPYKLMH, BBIYUCIATH 3HAYCHHUE
BEJIMYMHBl U aHAIM3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl € YYETOM

3aJlaHHOM MOrpCIIHOCTHU I/I3MepeHI/Iﬁ

CO6.HIOI[&TL IpaBUjia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PyTI0BaHUEM

1.14

1.15

pa3ianyaTh OCHOBHbBIE NPHU3HAKUW HW3YUYEHHBIX (UINYECKUX MOJIENEeH:
MaTepHuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO0, TOUEYHBIH HCTOUHUK
CB€Ta, JIy4, TOHKAas JMH3a, IUIAHETapHAas MOJENb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh IMPUHLUUIBl JCHCTBUS HM3YyYCHHBIX MNPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPON HA MX OMHMCAHMS, UCTIONIB3YS 3HAHUS O
CBOWCTBaX (IM3MYECKHX SBJICHUH M  HeoOXonuMmble (U3NYECKUE

3aKOHOMECPHOCTH

1.16

HCIOJIb30BATh CXCMbI U CXCMATHYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX




YCTPOWCTB, M3MEPHUTENIBHBIX NMPHOOPOB U TEXHOJIOTMYECKHX IPOLIECCOB
IpU PELICHUH Y4YeOHO-NPAKTHUUECKUX 3a]ad, ONTHUYECKHUE CXEMbl s

MOCTPOCHHS N300paKEHUH B TUIOCKOM 3€pKaJie M cOOMpPAIOIIEH JTHH3e

1.17

OPUBOANUTH  TpUMEphl  (HAXOAWUTh  HMH(POpPMAIMIO O  IPHUMEPaAX)
HPaKTUYECKOr0 HCIHONB30BaHHs (PU3NUECKUX 3HAHHU B IOBCEIHEBHOM
KHU3HH Ui oOecriedeHrs: 6€30MacHOCTH MpU OOpalleH!: ¢ MpudopamMu U
TEXHUYECKHUMHU YCTPOICTBAMH, COXPAaHEHHUS 3I0POBbS M COOJIIOACHHS

HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYIKaIOLIEl cpezie

1.18

1.19

OCYILECTBIISATh MOUCK HMH(MOpMAMK (PU3HMUECKOTO COACP)KAHHS B CETH
HHTepHeT, caMOCTOATENIbHO (OPMYIIMPYs IIOMCKOBBIM 3aIpoc, HaXOIUTh
MYTH ONpEAETICHHUs JOCTOBEPHOCTH IMOJyYeHHON WHPOpPMAIUK Ha OCHOBE

WMEIOIIMXCS 3HAHUM U TOTIOJIHUTEIBHBIX HCTOUYHUKOB

MCIOJIb30BaTh MPU BHITIOJHEHUH Y4€OHBIX 3aJaHUI HAYyYHO-TIOMYJIAPHYIO
TUTepaTypy  (HU3MYECKOTO COACpXaHWS, CIPABOYHBICE MaTepHAIIbI,
pecypcbl cetu MHTepHET; BiaaeTh npuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

1.21

cO3/1aBaTh COOCTBEHHbIC NMHUCHMEHHbBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
MH(pOpMallUd U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOrO COJEp KaHUs,
nyOIMYHO MPEACTaBIATh PE3yJIbTaThl IPOSKTHOM MM UCCIIE0BATEIbCKON
JEeSTeNIbHOCTH, NpPU ATOM TIPaMOTHO HCIOJIb30BAaTh  M3YyYEHHBIN
NOHATUIHBIN anmapar W3ydyaemoro paszaena (U3MKM M COIPOBOXKIATb
BBICTYIUICHHE IIpe3eHTalMed ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpHH

CBCPCTHUKOB

NpPU BHINIOTHEHUHM YYE€OHBIX IMPOEKTOB W HCCIEAOBAHUN (PUINIECKUX
MIPOLIECCOB PACHpPENENATh O0S3aHHOCTH B TpYyMNE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJa4aMHU, CI€IUTh 3a BBHIOJIHEHUEM IJIaHA ACHUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIaJ B
JIeATETbHOCTh TPYIIIBI, BBICTPAUBaTh KOMMYHUKATUBHOE

B3aMMOJICIICTBHE, TPOSABIISAL TOTOBHOCTD pa3peiiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon
Kox siemenTa IIpoBepsiemble 3JIeMEHTHI COIEPsKAHUS
pasaeJa
®U3MKA U EE POJIb B IIO3HAHWHU OKPYXXAIOIETO MHUPA
®uszuka — Hayka O [pupoae. SIBIEHHS TPUPOABL.
1.1 dusndeckue SIBIICHHS : MEXaHHYeCKue, TEIJIOBEIE,
3JIEKTPUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC
dusndeckue BeMMUMHBL M3Mepenne (U3MYecKux BEIHYWH.
1.2 Ousnueckue  npubopel.  [lorpemHocTs  M3MEpEHUH.
MexayHapoaHasi CUCTEMA €AUHUIL
EctecTBeHHOHAyuyHBIi METOJA [O3HAHUA: HAOIIOACHUE,
I 13 IIOCTAaHOBKA HAyYHOI'O BONPOCA, BBIABUKEHUE THUIIOTE3,
' OKCIEPUMEHT TI0  TPOBEPKE  THUIOTE3, OOBSCHEHUE
Ha0II0/1aeMOT0 SIBIICHUS
1.4 Onucanue pU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH
[IpakTrueckue pabOTHI:
N3mepenne paccTOsTHUN.
Is N3mepenne 00bEMa )KUAKOCTH B TBEPOTO Tea.
. Ornpenenenrie pa3MepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl TpH TMOMOIIM SKHJIKOCTHOTO
TEPMOMETPA U JaTUUKA TEMIIEPATYPHI
INEPBOHAYAJIBHBIE CBEJIEHW S O CTPOEHMU BEIIECTBA
1 CtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pPa3Mephl.
' OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
JBmwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBUKEHUS
2.2 yacTUll C TeMmmeparypoil. bpoyHOBCkoe  JBHXKEHHE,
b dy3us
2
53 B3aumopeiicTBre yacTHI BEIIECTBA: PUTSIKEHUE U
' OTTAJIKUBAHUE
ArperatHple COCTOSIHMSI BELIECTBA: CTPOEHHE Ta30B,
54 KUAKOCTeH M TBEPABIX  (KPUCTAIIMYECKHX) Tl

B3anMoCBsI3b  MeXJy CBOWCTBAaMH BEHIECTB B Pa3HbIX

arperaTHbIX COCTOAHUAX ©U HUX ATOMHO-MOJICKYJIAPHBIM




CTPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI

[IpakTuueckue padbOTHI:

Oumenka  amameTrpa  aromMa  METOJOM  psitoB  (C
26 ucrnolib30BanueM ¢Gotorpaduii).

OmnbIThl 10 HAOIIOIEHUIO TEIIOBOTO PACLIMPEHHSI Fa30B.
OnbITel IO OOHAPY)KEHUIO JCHUCTBHS CHJ MOJICKYJISIPHOTO

IIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHuueckoe ABHIKCHHE. PaBHOMepHOC W HCPABHOMCPHOC

3.1
JBUKECHUE
12 Ckopoctb. Cpenssii  CKOpOCTb IIpU  HEPaBHOMEPHOM
' JNBUKEHUU. Pacy€r myTH v BpeMeHU BUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumoneiicTBue Tein
3.3 KaK IpAYMHA U3MEHEHMs] CKOPOCTH IBWXKEHMs Tel. Macca
KaK Mepa MHEPTHOCTH Tela
34 [InotHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJUYECTBOM
' MOJIEKYJI B €UHHIIE 00bEMA BEIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIECHCTBUS TEI
16 Cuna ympyrocth u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBneHue TAroTeHMs M cwia TskecTH. Cuina TsDKECTH Ha
' npyrux mianerax. Bec tena. HeBecomocts
13 Cuita Tpenus. TpeHMe CKOJIbKEHHS M TPEHHE MOKosA. TpeHue
' B IIPUPOJIE U TEXHUKE
19 CnoxxeHue CuJl, HalNpaBICHHBIX 10 OJHOW HPSIMOM.
. PaBHOEelcTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOT'O JIBMXKEHUS (LIapuKa
B JKHUJKOCTH, MOJIEJIN 3JIEKTPUYECKOT0 aBTOMOOWISI M Tak
3.10 nanee). OmpeneneHue cpeaHel CKOPOCTH  CKOJbXKEHUS

Opycka WJIM IIapuka 10 HAKJIOHHOM  IUIOCKOCTH.
Onpenenenne  1wOoTHOCTH — TBEpHOro  tena.  OMbITHI,

JIEMOHCTPUPYIOIIHE 3aBHCHUMOCTh pacTsbKeHus




(medbopmanuu) TPy RKUHBI OT MPUIOKEHHOU CHIIBI. OTBITHI,
JEMOHCTPUPYIOIINE 3aBUCIMOCTh CHIIBI TPEHUS CKOJIbKEHUS

OT Beca TeJa M XapaKTepa CONMPUKACAIOIINXCS TIOBEPXHOCTEH

3.11

@dusnueckue SBICHUS B IPUPOJE: NPUMEPHl ABHKEHHS C
Pa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHBOW IPHUPOJE,

JICICTBUE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpoucTBa: TMHAMOMETP, NOAIINITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEHN 11 TA30B

4.1

4.2

43

Hasnenune TBEpnoro Ttena. CrnocoObl yMEHBIIEHUS U
yBEJIIMYEHUS 1aBIICHUS

JaBnenue ra3a. 3aBUCHUMOCTb JIaBJICHHUsI Ta3a OT 00OBEMa,
TEMIEPATypPbI

Hepez[aqa JaBJICHHUA TBépI[bIMI/I TCI1aMH, XHUAKOCTAMH H

razamu. 3axoH Ilackais. IlHeBMaTHUeCKHE MAIIMHEL

4.4

3aBUCHUMOCTH JaBJICHUS KUIKOCTH oT FJIy6I/IHI>I.
I'mapocratuueckuit mapanokc. CooOIarouiecs Ccocy/Ibl.

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

4.5

4.6

Atmochepa 3emnn u armocepHoe nasnenue. [IpuanHbI
CYLIECTBOBaHMSA BO3AYUIHOM oOojouku 3emiu. OnbIT
Toppuuennu. 3aBUCHMOCTb aTMOC(HEPHOrO JaBJIEHUSI OT

BBICOTBI HaZl YPOBHEM MODPS

W3mepenue armochepHoro namienus. [lpuboper s

M3MEPEHUS aTMOC(EPHOTO JIaBJICHUS

4.7

I[eﬁCTBHC KHUAKOCTU M ra3a Ha HOFp}/')KéHHOC B HHUX TCJIO.

BrliTankuBaromias (apxumeioBa) cuiia. 3akoH Apxumezaa

4.8

[InaBanue ten. BozayxonnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa
MOrpY’KEHHOM B KUAKOCTh dYacTh Tena. OmnpeneneHue
BBITAJIKUBAIOLLIEH  CHJIBI,  JCHUCTBYIOLIEM  HA  TEJoO,
MOrpyKEHHOE B JKHUIAKOCThb. IIpoBepka He3aBUCHMOCTH
BBITAJIKUBAIOLLEH CUJIBL, JEHCTBYIOLIEH HAa TEIO B KUIKOCTH,
oT maccel Tena. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh

BBITAJIKUBAIOLLEH CUJIBL, JEHCTBYIOIEH HA TEIO B KUIKOCTH,




0T 00béMa TNOrpyKEHHOH B JKHUIKOCTh YacTW Tela M OT

IINIOTHOCTH XKHUAKOCTH. KOHCTp}II/IpOBaHI/Ie apeoMETpa HIU

KOHCTPYUPOBaHUE JIOJIKH u olpezeseHue eé
rpy30H01bEMHOCTH
410 Ouznyeckue SBJICHUS B MPUPOJE: BIUSHHE aTMOCHEPHOTO
' JIaBJICHUSI HA )KUBOI OpraHu3M, IIaBaHUE PHIO
TexHuueckue  yCTpoicTBa:  COOOLIAIOIIMECS  COCYJIBI,
A1l YCTPOMCTBO  BOAONPOBOJAA,  THIAPABIMYECKUN  Mpecc,

MaHOMeTp, OapoMeTrp, BBICOTOMEp, MOPIIHEBOIl Hacoc,

apeomeTp

PABOTA, MOUIHOCTD, OHEPT' U

5.1 Mexanundeckas padbora
5.2 Mexanudeckas MOIITHOCTb
53 [IpocTeie MexaHU3MBI: pblyar, 0JIOK, HAKIOHHAS IIOCKOCTb.
' [IpaBuno paBHOBecHs pblyara
5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onotoe mpaBuno» MmexaHuku. KoadduiueHt nonezHoro
5.5 neiictBus MexaHu3MoB. llpocTble MexaHu3Mmbl B OBITY U
TEXHUKE
5.6 [loTeHuumanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [Tonnass wmexaHwdeckass JHEprus. 3aKOH HW3MEHEHUs U
' COXpaHEHUsI MEXaHUYECKON IHEPTUU
[IpakTudeckue pabOTHI:
Omnpenenenne pabOThl CHIIBI TPEHUS NP PABHOMEPHOM
59 JNBWKEHUM Tela MO TOPU30HTAIbHOW  IOBEPXHOCTH.
. HccnenoBanue ycinoBuil paBHOBecHs peryara. M3mepenue
KIIJ] HakoHHOM nockocTu. M3yueHne 3akoHa COXpaHeHus
MEXaHUYECKON YHEPTUN
5.10 ®u3nyecKue SBJICHUS B MPUPOJIE: PhIUYArd B TEJIC YEIOBEKA
TexHuueckue  yCTpOWCTBA:  pblyar, TMOJBM)XHBIA U
5.11 HEMOJIBIKHBIA OJOKHM, HAKIOHHAS IUIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY




8 KVIACC

Koxa
pa3aeia

Koa yjaemenra

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

TEIUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4

OcCHOBHBIE MOJIOXKEHUS MOJEKYJIIPHO-KMHETUYECKON Teopuun
CTpOeHHUs BelecTBa. Macca m pa3mepsl MoJieKyid. OIbITHI,
MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS

MOJIEKYJIIPHOKMHETUYECKON TEOPUU

Mopenu TBEPAOro, XKUIKOTO M Ta3000pa3HOr0 COCTOSHUN

BCIICCTBA. KpI/ICTaJ'IJ'II/I‘leCKI/IC n aM0p(1)HbIe TCJl1a

OOBsicHEeHHEe CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEN Ha

OCHOBE IT10JIOKEHH I MOHCKyanHOKHHCTH‘ICCKOﬁ TCOPUU

CMmauuBaHue U KaIllWJIJIAPHBIC ABJICHUA

6.5

6.6

6.7

6.8

6.9

TemnoBoe pacmMpeHue u cxaTue

Temnepatypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTBHIO TEMJIOBOIO

NBIDKEHUS YaCTHI]

Buytpennsist sHeprus. CnocoObl HW3MEHEHHs BHYTpEHHEH

OHEPIUu: TCIUIONCpEeaaa 1 COBCPUICHUC pa6OTI:>I

Bunggsr TCILJIoNICpeAaYn: TCIUIONPOBOAHOCTb, KOHBCKIHA,

HU3JTy4YCHHC

KoanuecTBO TEIIOTHI. Y aenapHas TEMIOEMKOCTD BEIIIECTBA

6.10

TemnmooOMeH W TemjgoBoe  paBHOBECHE.  YpaBHEHHE

TEIUIOBOTO OalaHca

6.11

IInaBneHne u OTBCPACBAHUEC KPUCTAIUNIMYCCKUX BCHICCTB.

VenapHas TEIIOTA IIABICHUS

6.12

[TapooGpazoBanue u konaeHcamus. Mcmapenune. Kumenwme.
VnenpHass  Temsiora  mapooOpa3oBaHUsS.  3aBUCUMOCTH

TEMIEPATyphbl KHTICHUS OT aTMOC(HEPHOTO JaBJICHUS

6.13

BnaxnocTs BO3ayXxa

6.14

9Hepr1/1;1 TOILJIMBA. yI[eJIBHaSI TCIIOTA CrOpaHusa

6.15

[Tpunnuner pabotsl TemwmoBbix asuratenei KIIJ[ TemmoBoro

asuraresst. TensoBble JBHUraTelld M 3allluTa OKPYXkKArOIIEh




cpensbl

6.16

3aKOH COXpaHEHUs U MPEBPALICHHUS 3HEPIMM B TEIUIOBBIX

nporeccax

6.17

[IpakTrueckue pabOTHI:

OnbITEl IO OOHAPYKEHUIO NIEHCTBUS CHJI MOJICKYJISPHOTO
MIPUTSKEHUSL.

OnbIThl MO BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAPEHHOM COJIU
WJIK caxapa.

OneITel IO HAOTIOJACHHUIO TETUIOBOTO DPACIIUPEHUS Ta30B,
KUJIKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue JaBieHUs BO3ayXa B OaJUIOHE MIMIPHIIA.
OneIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  JaBJICHUS
BO3/IyXa OT €ro 00bEMa 1 HarpeBaHus WIN OXJIAKICHHUS.
[IpoBepka rUIOTE3Bl JIMHEMHOM 3aBUCHUMOCTH  JUIMHBI
CTONOMKA >KHIKOCTH B TEPMOMETPUYECKON TpyOke OT
TEeMIIEPATYPBI.

HaGmronenne wu3MeHEHHS BHYTPEHHEW OHEPrUU Tejla B
pe3yabpTaTe Teruionepeaayu U padoThl BHEITHUX CHJL.
HccnenoBanue sBIeHHS TEIOOOMEHa MpPH CMENIMBAHUU
XOJIOJTHOW U rOpsiYer BOIBI.

OrmpesesieHre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOU
MIPU TEIUIOOOMEHE C HArPETHIM METAIUTUYECKUM LIUITUHIPOM.
Ornpenenenne yaenbHOM TEMIOEMKOCTH BELIECTBA.
Hccnenosanue nmpouecca ucnapeHus.

OnpeneneHre OTHOCUTENBHON BIAXXHOCTH BO3/yXa.

Ornpenenenne yaenbHON TEIIOTHI IUIaBICHUS JIb/IA.

6.18

@dusnyeckue  SBIECHHA B IPUPOJE:  TIOBEPXHOCTHOE
HaTSKEHHE U KalWUISIPHbIE SBJICHUS B MPUPOE, KPUCTAILIBI
B mpupone, usznydeHue ConHL@A, 3amMep3aHUE BOJOEMOB,

MOpCKHe Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera.

6.19

Texuuueckue yCTpOICTBA: KanuJUIsIphI, MIPUMEPHI
HCIIOIB30BAHUSI  KPUCTALUIOB, JKUJIKOCTHBIA TEPMOMETD,

JaTYMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHHUS JOMOB,




TUTPOMETpPBI, IICUXPOMETp, IapoBas TypOWHA, JBUraTellb

BHYTPEHHETO CTOPaHHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B
B3aumopeiictBue  3apsokeHHBIX  Ten.  3akoH — KyioHa
7.2 (3aBHCHMOCTh CHJIBI B3aUMOJACUCTBHS 3apSHKEHHBIX Tel OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]Ty TEIaMHU)
Onektpuyeckoe 1nosie. Hanmpsok€HHOCTh  3JIEKTPUUYECKOTO
7.3 nosst. [IpuHIMN Cynepno3uiuy AIEKTPUYECKUX MOoJel (Ha
KaueCTBEHHOM YpPOBHE)
Hocutenn  snekTpuueckux  3apsaoB.  DJIE€MEHTapHBIM
7.4 anekTpuyeckuil 3apsan. Crpoenue aroma. [IpoBogHuku u
JTUDJICKTPUKHU
7.5 3aKOoH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
76 DNEeKTPUUYECKUI TOK. Ycnosus CYILIECTBOBaHUS
. 3IEKTPUUYECKOTO TOKA. ICTOUHUKYM MOCTOSIHHOTO TOKa
e JleicTBHSI DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
. MarHuTHOE). DIEKTPUYECKUNA TOK B JKUJIKOCTIX U ra3ax
. Onektpuyeckass uenb. Cuna  ToOka.  DIEKTpUYECKOE
. HaIpsKeHue
CormnpoTuBiieHHE TPOBOJHUKA. Y IETBHOE COMPOTUBIICHUE
7.9
BeIllECTBA
7.10 3akon OMa Jy1sl y4acTKa enu
711 [TocnenoBarensHOE " napajieTbHOe COCTUHCHHE
' MIPOBOTHUKOB
PaGota 1 MOITHOCTB AIEKTPUUECKOTO TOKA. 3aKoH J[Koyist —
7.12
Jlenna
13 DNeKTpuYecKue I U TMOTPEOUTENH DIEKTPUIESCKON
. sHepruu B ObITy. KopoTkoe 3amblkaHue
714 [TocrossHHble MarHuThl. B3auMOIEWCTBHE  MOCTOSHHBIX

MarHuToB

7.15

Maruutaoe nojie. MarautHoe mojie 3eMJId U €ro 3HaueHHE




JUTS SKU3HU Ha 3eMiie

OneiT Opcrena. MarHuTHOE MOJ€ 3JIEKTPUYECKOIO TOKA.

716 [IpuMeHeHne 37IeKTPOMarHuTOB B TEXHUKE
JleficTBue MarHUTHOrO IIOJsI HAa HPOBOJHUK C TOKOM.
717 DNeKTpoABUTATENIb IOCTOSIHHOTO ToKa. Mcmonb3oBaHue
. JJIEKTPOJABUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIoOpTe
718 Onpitel @apanes. SIBiaeHuE 3IEKTPOMArHUTHOW WHIIYKIIHUH.
' IIpaBuio Jlenna
Onektporereparop. CrocoObl TMOMy4YEHUs SIEKTPUUECKON
7.19 SHEPTUU. DJIEKTPOCTAHIIMHA Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPIUU
[IpakTuueckue padbOTHI:
OneIThl 110 HAOMIONEHUIO SJICKTPU3AIMHU Tell MHIYKIUEH u
MIPU COMPUKOCHOBEHMH.
HccnenoBanne  OeMCTBHA — DJIEKTPUYECKOrO MO  HA
MIPOBOJTHUKH U JTUDJICKTPUKH.
COopka © mpoBepka pabOTHI DIIEKTPUYECKOW  IIETH
MIOCTOSIHHOTO TOKa.
N3mepenue u peryaupoBaHue CUIIBI TOKA.
N3mepenue u peryaupoBaHue HAMIPSKEHUSI.
HccnegoBanue 3aBUCMMOCTH CHJIBI TOKa, WAYIIErO uepe3
7.20 pEe3UCTOp, OT CONMPOTUBIIEHUS PE3UCTOpPA M HANPSIKEHUS] HA

pe3ucrope.

OnbITBL, AEMOHCTPUPYIOUIUE 3aBHCHUMOCTh 3JIEKTPUUYECKOTO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIaau
MIOIIEPEYHOI0 CEYEHUs U MaTepuaa.

[IpoBepka  mpaBuia  CJIOXKEHHsS  HANPSDKEHWM  TIpH
MIOCJICOBATEIBHOM ~ COCAVWHEHMH  JIBYX  PE3HCTOPOB.
IIpoBepka mpaBwia Uid CUiIbl TOKa IpU MapaieIbHOM
COCIMHEHUU PE3UCTOPOB. Onpenenenue paboThI
JNEKTPUYECKOTO  TOKA,  HMAYLIET0  4Yepe3  PEe3HCTOop.

Ol'[p CACIICHUC MOIITHOCTHU OJICKTPHUYICCKOIo TOKa,




7.21

7.22

BBIJIEIIIEMON Ha pe3ucrope. MccnenoBaHue 3aBUCHUMOCTH
CUJIBI TOKA, WAYILETO Yepe3 JIAaMIOUYKYy, OT HaIpssKeHUS Ha
Heil. Omnpenenennie KIIJ wnarpeBatens. HMccnenoBanue
MardiuTHOTO  B3aMMOJACHUCTBHS  IOCTOSHHBIX  MAarHuTOB.
N3yueHre MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB TMPU UX
oObenuHEHNH U pasnencHuu. MccrnemoBanue HEUCTBUS
3JIEKTPUYECKOTO TOKAa HAa MAarHUTHYHK CTpeJKy. OTbITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUSA
KaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKA W HaIlpaBJICHUS
TOKa B Karylike. M3ydyeHue NeicTBUS MarHUTHOTO IOJs Ha
MPOBOAHUK ¢ TokoM. KoHCTpyHnpoBaHue u u3yueHue paboTsl
anekrpoasurarens. M3mepenne KIIJ[ snexkTpoaBurarenbHoi
YCTaHOBKH. OneiTel 1O HCCIICIOBAHUIO SIBJICHUS
3JEKTPOMarHUTHOM WHAYKUUU: HUCCIEAOBAHME HM3MEHEHUU

3HAYCHHUA U HAIIPABJICHUS MHAYKIIUOHHOT'O TOKa

dusnyeckue SBICHUS B IpHUpOAC: IJICKTPUICCKUC ABJICHHA B
aTMOC(l)epe, QJICKTPHUYICCTBO KUBBIX OPTraHU3MOB, MAIHUTHOC
II0JIC BCMJ'II/I, L[peﬁ(b IMMOJIFOCOB, POJIb MArHUTHOTO IIOJIA JIA

YKU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE

Texnuueckue yCTpOﬁCTBaI QJICKTPOCKOII, aMIIepMEeTp,

BOJIBTMETP, pPEOCTAT, CYETYMK DIIEKTPUYECKOW DSHEPIHH,

AJIEKTPOOCBETUTEIILHBIC pUOOPHI, HarpeBaTeIIbHBIC
ANEKTPOIPUOOPHI (puMepHI), 3JIEKTPUUYECKUE
MpeloXpaHUTeNd,  JJIEKTPOMArHuT,  DJIEKTPOJIBUTaTellb

IMOCTOSAHHOI'O TOKA, reHEPATOP IMOCTOAHHOI'O TOKa




9 KITACC

Kon

paszzena

Kog hnementa

IIpoBepsieMbIE 3JIEMEHTHI COICPIKAHUS

MEXAHWYECKUE SABJIEHUA
a1 Mexannueckoe aBuxeHue. MarepuanbHasa Touka. Cucrema
' oTcyéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKEHUS
8.3 PaBHOMepHOE NPSAMOJIMHEITHOE ABUKEHUE
HepaBHoMepHOe npsimonuHeiiHoe ABwxeHHe. CpenHsas u
8.4 MIHOBEHHAasi CKOPOCTb Tejlla IIpU  HEPABHOMEPHOM
JBUKEHUHU
8.5 VYckopeHne. PaBHOYCKOPEHHOE NPSMOJIMHENHOE IBUKECHHE
8.6 CBobonHoe nagenue. OneiThl ['anunes
PaBHomepHOe nBHKEHHME 1O OKpyXHOCTH. llepnon u
8.7 yactota oOpameHus. JluHeliHas M yryioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepserit 3akon HetoToHa
8.9 Brtopoii 3akon HeroTona
8.10 Tperuii 3akoH HeroToHA
8.11 IIpuHLUI cynepno3unuu Cuil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 Cuna TpeHus: cujla TPEHUS CKOJIBKEHUS, CHUJa TPEHUS
' MOKOSI, IPYTHe BUJIbI TPEHUS
S 14 Cuna TsKECTM UM 3aKOH BCEMHUPHOTO  TATOTEHUS.
. Yckopenne cBOOOTHOTO MaeHHS
%15 JBuxenne muaner Bokpyr CosHua. IlepBas xocMmuueckas
' ckopocTb. HeBecomMocTh 1 neperpysku
S 16 PaBHOBecue MarepuanbHON TOUKH. AOCOMIOTHO TBEpPAOE
. TEJ0
%17 PaBHOBecue TBEpHOrO TEna C  3aKPEIJIEHHOHW OChIO
' BpauieHuss. MomeHnt cuibl. LieHTp Tsxectu
8.18 Nmnynbc Tena. MIzmenenue ummynbca. IMIyibe cuiibt
8.19 3aKOH COXpaHEHMsI UMITyJIbCa




8.20

PeakTuBHOE NBUKEHUE

8.21

Mexanunueckasi paboTa ¥ MOIIHOCTb

8.22

8.23

Pabora cun TsxecTH, ynpyroctu, TpeHus. CBsi3b 3HEpPIUu U
paboThI
[TorennuanbHass ~ 3Heprus  Teia,  MOAHATOTO  Hal

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbHas YHEPrUs CKATOU MPYKUHBI

8.25

Kunernueckas OHCPI'H:. TeopeMa 0 KHHETHYECKOH

SHEPruu

8.26

3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU

8.27

[TpakTuyeckune paboOTHI:

Omnpenenenue cpegHe CKOPOCTH CKOJIbXKEHUs Opycka WU
JBUKEHHUS ~ IIapUKa 1O  HAKIOHHOW  IIOCKOCTH.
OmnpezneneHue yCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BpPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
IIpoBepka THUNOTE3Bl: €CIM IPU  PAaBHOYCKOPEHHOM
JBUXKEHUM 0€3 HayaJlbHOM CKOPOCTH IyTH OTHOCATCSA Kak
psA HEUETHBIX YHUCEN, TO COOTBETCTBYIOLIUE NPOMEKYTKU
BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHMSI CKOJIBKEHHS OT
CHJIBI HOPMaJIbHOTO JIaBJICHUSI. Omnpenenenue
kodpduuueHta  TpeHMs ~ cKojJbkeHHs.  OmpeneneHue
KECTKOCTU MpYKUHBL. OrnpeneneHre padoThl CHIIbI TPEHUS
IIPY PaBHOMEPHOM [BHXEHHM Te€ja I10 TOPU30HTAIbHON
noBepxHocTu. Onpenenenne paboThl CUIIbl YIPYTOCTH MPU
NOoABEME TIpy3a C HCIOJIB30BAHMEM HEMOJBUKHOTO U

IMOJABMKHOTO OJIOKOB

8.28

duzndeckue SBICHUS B npupoac: NpUIMBbBI WU OTJIMBBI,
JBHUXKXCHHUEC IIJIAHCT ConHeyHon CUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOMCTBA: CIIUAOMETD, JaTYUKU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

9

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI




10

Konebarenbnoe nBmwxeHue. OCHOBHBIE XapaKTEPHUCTUKU

> KoJie0aHuii: Iepro, 4acToTa, aMIUIUTYAa
97 MaremaTuueckuil U npyKMHHBIA MasTHUKH. [IpeBpaiieHue
' HHEPTUU MPH KoJIeOaTeTbHOM ABHKEHUH
93 3aryxatomue KoieOaHus. BbIHYKAEHHBIE KOJIEOaHMS.
' Pe3onanc
Mexanudeckne BOJHBIL. CBOHCTBA MEXaHMYECKHX BOJIH.
94 [IpononpHple M momnepeyHble BOJHBL. JlIMHA BOJNHBI U
' CKOPOCTh €€ pacmpocTpaHeHHs. MexaHWuecKue BOJHBI B
TBEPAOM TeJIE, CECMUYECKUE BOJHBI
9.5 3Byk. ['poMKOCTb 1 BbICOTa 3BYKa. OTpaskeHue 3ByKa
9.6 Wudpa3Byk u ynbTpa3Byk
[TpakTuueckue paboThI:
Onpenenenne  4acTOTBl W Iepuoja  KoseOaHuid
MaTeMaTHYECKOTO MasiTHHUKA.
Omnpenenenye 4acToThl U Nepuoa KosuebaHui npy>KMHHOTO
MasiTHUKa
97 HccnenoBanne  3aBUCMMOCTH  Iepuoja  KojeOaHui
' NOJBEIIEHHOI0 K HUTH TIpy3a OT JJIUHBI HUTH.
HccnenoBanne  3aBUCMMOCTH  Iepuoja  KojeOaHui
NPY>)KMHHOTO MasTHHKa OT Maccel Tpy3a. IlpoBepka
HE3aBHCHMOCTH IepHoja KonebaHui rpy3a, MoABEIIEHHOTO
K HHTH, OT MacChl TIpy3a M JKECTKOCTH NPY>KUHBL
N3mepenne yckopeHust CBOOOTHOTO MaIeHUS
®dusnyeckre SBICHUS B MPUPOJIE: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMHM, 3€MJIETPSICEHHE, CEUCMHUYECKUE  BOJIHBI,
IlyHaMH, 9XO0
0.9 TexHudeckue  yCTpPOWCTBA:  9XOJOT,  HMCIOJIb30BaHUE

yIIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOC IIO0JIE. BJ'IGKT];)OMaFHI/ITHBIe BOJIHBI.

10.1
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
10.2 I[IIxana 51€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoja cBera. CKOpOCTb CBeTa.
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BonHoBEIE cBOMCTBA CBETA

10.4

[TpakTuyeckue pabOTHI:
M3ydeHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C HOMOIIBIO

MOOUIBHOTO TenedoHa

10.5

dusnueckue SBICHHS B IPUPOJIE: OMOIOTHUECKOE AeCTBUE
BUAMMOIO,  YJIbTPa(UOJIETOBOIO U  PEHTIEHOBCKOI'O

W3JIy4YECHHUI

10.6

Texnuueckue YCTPOWCTBA: HCIIOJIb30BAHUE

QJICKTPOMArdMuTHBIX BOJIH IJIA COTOBOM CBSI3H

CBETOBbBIE ABJIEHUA

11.1

JlyueBast moniens cBeta. MicTouHuku cBeTa

11.2

[IpssMonMHENHOE pacIpOCTpaHEHUE CBETA

11.3

11.4

Otpaxenue cBera. Ilnockoe 3epkasio. 3aKOH OTpa)KeHUS

CBCTa

HpeHOMHCHI/Ie cBera. 3aKOH IIpCIIOMJICHUSA CBCTA. ITonnoe

BHYTpPEHHEE OTpak€HUE CBETA

11.5

JInnza. Xop y4en B JIMH3€

11.6

OnTtuueckass cHcTeMa (bOToanr[apaTa, MHKPOCKOIIa H

TCJICCKOIIa

11.7

11.8

I'maz kak onTuueckas cucCTeMa. biau3opykoctb U
JAJIbHO30PKOCTh
Paznoxenue Oenmoro cBera B cnekTp. OmnbiTel HbloTOHA.

CroxeHue CeKkTpaabHBIX 1[BETOB. Jlucnepcus crera

11.9

[TpakTiueckue paboThI:

HccnenoBanue 3aBUCUMOCTH yTJia OTPa)XX€HUs CBETOBOTO
Jqyda OT yriia maJeHusl.

W3ydenne XapakTepUCTUK M300pakeHUs MpeaMmera B
TUTOCKOM 3€pKaie.

HccnenoBanne  3aBUCMMOCTH  yrjla  NPEIOMIICHHS
CBETOBOTO JIy4ya OT yrIJla TaJeHHs Ha TPaHHIE «BO3IYX —
CTEKJIO».

[Tonyuenne wu300pakeHU C TIOMOIIBIO coOMparoIen
JIUH3BL.

Omnpenenenne GOKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI




coOMparoIIe JTMH3BL.
OMBITHI 110 Pa3JI0KEHHIO OEJIOro CBETa B CIIEKTP.
OneITbl MO BOCHPUATUIO I[BETA IMPEIMETOB IPU HX

HAOJII0/ICHUU Yepe3 1[BETOBbIE (GUIbTPHI

dusnyeckue SABJICHUS B opupoac: 3aTMCHUA COJ'IHI_Ia u

11.10 JlyHb1, 11BETa TEJ, ONTUYECKUE sIBIICHUSI B aTMocdepe (1BeT
HeOa, pedpakius, pamxyra, MUPax)
L1 TexHuyeckue ycTpoicTBa: OYKH, MEPUCKOIN, (oToanmnapar,
' ONTHUYECKHUE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
11 Onwitel  Pesepdopna w 1utaHerapHas MoOJENb aToMa.
' Mogaens atoma bopa
122 Wcnyckanne u TMOTJIOMIEHHE CBeTa aroMoM. KBaHTHI.
' JIuneliuaTeie CIEKTPbI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
104 Crpoenue aroMHoro sjapa. HykioHHass mMojenb aTOMHOTO
. anpa. M3oronsl
15 PannoaktuBHbie mpeBpamieHus. Ilepuwon momypacmana
' ATOMHBIX SIJEP
126 Snepuble peakuuu. 3aKOHbI COXPAHEHHS 3apsAOBOrO H
' MacCOBOI'0 YHCET
12 12.7 OHeprus cBA3U aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
18 Peaknuu cunTte3a u genenus saep. VCcTOUHUKM 3HEpruu
’ CouHIia 1 38311
12.9 Anepnas SHEPTETHKA. JeiicTBue paIOAKTUBHBIX
' M3JIy4eHHUI Ha )KUBBIE OPTaHU3MBI
[TpakTudeckue paboTHI:
HaGnronenne CrulomHBIX W JUHEHYATBIX  CHEKTPOB
U3IIy4YEeHHUS.
12.10

HccnenoBanne TPeKOB: M3MEPEHHE SHEPTUU YACTHIBI 110
TOPMO3HOMY IyTH (110 poTOrpadusm).

H3mepenune paanoakTuBHOTO (hoHa

12.11

®uznyeckrue  SABJICHUS B  NPUPOJEC:  €CTECTBEHHBIN

palMOaKTUBHBIA (OH, KOCMUYECKHE JIyUd, PaJuOAKTHBHOE




U3JIy4eHHUe IIPUPOIHBIX MHHEPAJIOB, JIEHCTBHE

pPaaruOaKTHUBHBIX I/IBJ'IyLICHI/Iﬁ Ha OpraHu3M 4€JIOBCKa

1212 TexHuueckue ycTpoiCTBa: CIEKTPOCKOIN, MHIMBUAYaIbHbIN
JIO3UMETp, KaMepa Buibcona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 0a30B0Oro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC

[Tonnmanue poau GU3UKU B HAYYHOH KapTUHE MHUPA; CHOPMHUPOBAHHOCTD
0a30BbIX NPEACTABICHUNH O 3aKOHOMEpPHOH CBS3M U IO3HABAEMOCTH
SBIICHUHA  TPHUPOJBI, O POJM  OKCIEpUMEHTa B  (QU3KKE, O
cucreMooOpa3zymomeil poau (U3MKM B Pa3BUTUU €CTECTBEHHBIX HAayK,
TEXHUKU M TEXHOJIOTUH, 00 3BONIONMH (U3NIECKUX 3HAHUN M UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHMHE MUPA, O BKJIAJE POCCUNCKUX U
3apyOe)KHBIX  yU€HBIX-(DU3MKOB B pa3BUTHE HAayKd, OOBSCHEHHE

MponeCcCOB OKPYKAOIICTO MUPA, PA3BUTUC TCXHUKHU U TEXHOJIOTHI

3HaHus O BUAAX MaTepuu (BELIECTBO M MOJIE), O ABMIKEHUH KaK criocode
CYILLIECTBOBaHUSI MaTepuUu, 00 aTOMHO-MOJEKYJISPHOW TEOPUU CTPOCHHUS
BEIIECTBA, O (PM3NYECKON CYIIHOCTH SIBICHUM NMPHUPOJBI (MEXaHUUECKHUX,
TEIUIOBBIX, JJEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHME pa3Inuyarhb
ABJICHUS 110 ONMCAHUIO MX XapaKTEPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JIaHHOE (PHU3HUECKOe SBJICHUE; YMEHUE Paclo3HaBaTh
NpPOSIBIIEHUE HM3YYCHHBIX (PU3MYECKHX SBJICHUH B OKpY’KaIOLIEM MHDE,

BBIJIETISIS MX CYILIECTBEHHBIE CBOICTBA (ITPU3HAKU)

Brnanenue ocHOBaMHM TMOHATHIHOIO ammapara U CUMBOJIMYECKOTO SI3bIKa
GU3MKM ¥ UCTMONB30BAaHUE WX MJS pelleHUs y4eOHBIX 3ajad; yYMEHUe
XapaKTEepU30BaTh CBOWCTBA T, (U3MYECKUE SBICHUS W TIPOIIECCHI,

HCIIOJIb3YA (I)yH,Z[aMeHTaJIBHBIC " OMIIMPUICCKHUEC 3aKOHBI

YMeHne OmuchIBaTh HU3YYCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘-IGCKI/IC SIBJICHUA,

HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIIMYHHBI

Brnanenune ocHoBaMHM METOJIOB HAYYHOT'O TIO3HAHUS ¢ YYETOM COOIIOACHHUS
IpaBmJI 6€30MMaCHOT0 Tpyia: HaboIeHne PU3NYECKUX SBICHUM:

YMEHHE CaMOCTOSITEIIbHO COOHMpaTh 3KCIEPHUMEHTAIBbHYIO YCTAHOBKY W3
JaHHOTO Habopa 000pyIOBaHMS O MHCTPYKIIMHU, OIIMCHIBATh XOJ] OBITA U
3aIllUCBIBATh €T0 PE3ybTaThl, POPMYIUPOBATH BHIBOJIBI,

NPOBEJCHNE MPSIMBIX W KOCBEHHBIX HM3MEPEHUH (U3NYECKUX BEIHMYUH:

YMCHUC IJIaHWPOBATh HU3MCPCHHA, CaMOCTOATCIIbHO CO6I/IpaTB




HKCIEPUMEHTAIBHYIO YCTAaHOBKY IO MHCTPYKIUH, BBIYUCIATH 3HAYCHHE
BCJIMYMHBl M AaHAINM3UPOBATH IIOJYYEHHBIE PE3YNbTaThl C y4ETOM
3aJJaHHOM MOTPEUTHOCTH PE3YIbTaTOB U3MEPEHUH;

NPOBEJCHUE  HECIOXHBIX  OSKCIHCPUMEHTAIbHBIX  HCCIICJIOBAHUM;
CaMOCTOSITENIbHO COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY M TIPOBOJHUTH
UCCJIEJOBAaHHUE 110 MHCTPYKIMHU, MTPEICTABIISATh MOTY4YEHHbIE 3aBUCUMOCTH
¢u3nueckux BeIMYMH B BHIE TaOMUI W TrpadUKOB, YYUTHIBATH

IOrp€IIHOCTHU, ACJIaTh BBIBOAKRI 11O PE3YyJIbTaTaM UCCIICAOBaHUA

ITonnMaHue XapaKTepHBIX CBOMCTB (PM3MYECKUX MOJCNICH (MaTepHuabHas
TOYKa, aOCOTIOTHO TBEPOE TEJIO, MOJEIN CTPOCHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEJ, IUIAHETApHAsI MOJENb aTOMa, HYKJIOHHAss MOJIeJIb aTOMHOT'O

Apa) U yMEHUE IPUMEHSATH UX JJIs1 00bsACHEHHS (PU3NIECKHUX MPOLIECCOB

YMmenne 00bACHATh (pr3HUYecKre MPOIEeCChl M CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
YACTHOCTH, BBISABISATh NPUYUHHO-CJIEICTBEHHBIE CBS3M M CTPOUTH
0O0BSICHEHHE C OMOPOH Ha M3yueHHbIE CBOMCTBA (DPU3MUECKUX SIBICHUH,

(1)I/I3I/I'-I€CKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMenue pemate pacu€THele 3aaauu (Ha 0ase 2 — 3 ypaBHEHHUN),
UCTOJb3Ys 3aKOHBI M ()OPMYJIbI, CBsI3bIBaONINE (PU3NUECKUE BETUUNHBI, B
YYaCTHOCTH, 3aIIMChIBaTh KpaTKoe€ YCJIIOBUEC 3aJa4du, BBISBJIIATD
HEJIOCTaloINe JaHHbIe, BBIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAHUMBIE
JUist e€ pellleHus, HCIOJIb30BaTh CIPABOYHbIC JaHHbIE, IPOBOIUTH
pacuéTel M OLICHMBATh PEATUCTHUYHOCTH IIOJYYEHHOTO 3HAYCHMS
¢bu3nyecKoil BEIMYUHBI;, YMEHHE OIpeNesTh pPa3MEpHOCTh (PU3NUECKON

BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ I[IpU pCHICHUH 3aJla4r

10

YMeHHe XxapakTepu30BaTh NPUHIUIBI AEHUCTBUS TEXHHYECKUX YCTPOMCTB,
B TOM 4YHCJ€ OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJOTHUECKUX
IIPOLIECCOB IO WX ONMCAHUIO, HCIOJb3ysd 3HAaHHA O CBOMCTBAx

(I)I/I3I/I‘-ICCI(I/IX SIBIICHUH U HCO6XO,Z[I/IMLIC (bHSI/IquKI/IC 3aKOHOMCPHOCTHU

YMeHue UCronb30BaTh 3HaHUS O GU3NYECKUX SBICHUSIX B MOBCEIHEBHOM
KU3HH ISl oOecriedeHus: 0e30MacHOCTH TPH OOpallleHUd ¢ OBITOBBIMH
npubopaMu U TEXHUYECKUMH YCTPOMCTBaMH, COXpPAHEHHUS 310POBbI U
COOJTIOZICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpele;
NOHMMaHHe HEOOXOAMMOCTH MPHUMEHEHHsI JOCTHKECHUH (U3MKH U

TEXHOJIOTHH JIJIs1 PAIlMOHAILHOTO MPUPOIOTIOIE30BaAHUS




11

OnbIT moMCKa, mpeoOpa3oBaHUss M MPEICTaBICHHUS HHGMOpMAIUU
bu3nYecKoro  coaepKaHWsT C  HCIOJIb30BAHHEM  HMH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; yMEHHME OLEHUBATh JIOCTOBEPHOCTH
MOJly4eHHOM HHQOpMAIMM HAa OCHOBE HMEIOLIUXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHE UCIIOJIb30BaTh MPHU BBHIIOJIHEHUU
y4eOHBIX 3aJaHUil HAYYHO-MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTro
COJIep’KaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHer;
BJIa/ieHHe 0a30BBIMU HaBBIKAMH MPeoOpa3oBaHus WH(GOPMALIUK U3 OTHOU
3HAKOBOM CHUCTEMBl B JpPYIyl; YMEHHE CO3/1aBaTb COOCTBEHHBIE
MUCbMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBEe HWH(MOpMalUU U3

HECKOJIBKUX UCTOYHHUKOB



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

O ®PU3UKE
Kox | IlpoBepsieMblii 3j1eMeHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
. Mexannueckoe nBukeHue. MarepuanbHas Touka. CucreMa orcuéra. OTHOCUTENIBHOCTD
' JBYDKEHUS
PaBHOMepHOe U HepaBHOMepHOe nBikeHHe. Cpeasss ckopoctb. Dopmyna s
1.2 BblumcieHuUs cpegHeit CKopocTH: v = S/t
PaBHOMepHOE npsMONMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPJMHATHI TeJla OT BPEMEHU
B CJIy4ae paBHOMEPHOT'O MPSIMOJIMHEHHOIO ABUKCHHUS:
L3 x(D)=x,+vut
I'paduku 3aBUCHUMOCTH OT BPEMEHH Ul IPOEKIMU CKOPOCTH, IPOESKIMH NepEMELICHUS,
IIyTH, KOOPAUHATHI IPU PABHOMEPHOM IPSIMOJIMHEWNHOM JIBUKEHUU
3aBUCUMOCTh KOOpAMHATHI Tela OT BPEMEHHM B CIIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKCHHUS:
2
S =vg, =i+ ;
2
@opMyael A NPOEKUUN MEPEMEIIECHUS, POEKINN CKOPOCTH U NPOEKLHUHN YCKOPEHUS
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
2
1.4 .sx(a‘)=v‘)x-r+ax-3~
U.\'U) =g, +a, 1,
a.(f) =canst,
szz - le: =la,s,
I'padvikn 3aBHCUMOCTH OT BpPEMEHM MJIsi MPOEKIUU YCKOPEHUs, MPOEKIHH CKOPOCTH,
MIPOEKIIMH TEPEMENICHMs, KOOpJAMHATBhl IIPpU PAaBHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKEHUH
CBobonHoe nagenue. PopMyIibl, ONKMCHIBAIOIIME CBOOOAHOE MAJIEHNE Tella 110 BEPTHKAIN
15 (IBMKEHHE Tena BHU3 MM BBEPX OTHOCUTEIBHO MOBepxHOCTH 3emin). ['padpuku
' 3aBUCUMOCTH OT BPEMEHM M TNPOEKIMH YCKOPEHMs, MPOCKIUH CKOPOCTH U
KOOP/AMHATHI PU CBOOOIHOM IAJCHUU Teja MO0 BEPTUKAIN
1.6 | CxopocTh paBHOMEPHOIO ABMXKEHMS T€Ja 110 OKPY>KHOCTH. HarpaBiieHne ckopocTH.




1.7

1.8
1.9

1.10

dopmyna 1S BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH U IIEPUO]T OOpaIeHusI:

Q7R
V=TT

LenTpocTpeMuTenbHoe yckopeHue. HampaBieHune HEeHTPOCTPEMHUTENBFHOTO YCKOPEHHS.

q)opMyna JJId BBIYMCIICHUA YCKOPCHUA:

®opmyiia, cBsI3bIBAIOIIAs IEPUOJT U YACTOTY OOpaLICHHUS:

ve b
T

Macca. ITnotHocts Bemectsa. @opmyia i BBIYUCICHUS IIIOTHOCTH:

_m
V

Cuna — BektopHas pusndeckas BenuuyrHa. CloxxeHue CHil
SIBnenune unepuuu. [lepsriit 3akon HproToHa
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbI, IEHCTBYIOIIEH Ha TEJIO

Bzaumopencreue ten. Tpernit 3akoH HeroToHa:

Fry=-F,

1.12

TpeHHe IMOKOS U TPEHUC CKOJIbKCHHA. cDOpMyJ'Ia IJI BBIMUCIICHUA MOAYJIA CUJIbI TPCHUA

CKOJIB)XKCHHUA

FTP=M'N

1.13

1.14

Hedbopmanus tena. Yrpyrue u Heynpyrue aedopmaruu. 3aKoH yrnpyroi aedopmarin

(3akoH ['yka):
F=k-Al
BcemupHoe Tsarorenue. 3aKoH BCEMUPHOTO TSITOTCHHS:

my -1y
F=G.-—L1_2
R
Cuna TspxecTu. Y CKOpeHue CBOOOIHOTO TaICHHS.
dopmyia 17151 BBIYUCICHUS CHITBI TSHKECTH BOIM3M nmoBepxHocTu 3emiu: F = mg.
JBmxenue manet Bokpyr Connua. [lepBas kocmudeckasi ckopocts. HeBecoMocTs u

Ieperpy3Ku




1.15

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
=m0

Nmnynbe cucremsl Ten. M3Menenune uMmiryiabca. MMiynbse cuibl

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOI7I CUCTEMBI TCII:
p=nmyU +n, Ly =const
PeakTuBHOE JBHKCHHC

Mexannueckasi pabora. @opmyiia 175 BBIYUCICHUS paObOThI CUIIBL:

A=Fsoosct

Mexannuyeckast MOITHOCTD:

n=2
r

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. ®0pMyﬂa JIA BBIYUCIICHU S KHHETHYECKOM

OHCPI'UH:

H!Uz
B
Teopema o knHeTHUECKOU YHEprun. PopMyIa i BBIYMCICHHS TOTEHIMAIBHON
SHEPIUH Tella, IOJIHATOrO

HaJ 3eMIIEH:

E,= mgh

1.19

1.20

Mexanndeckasl SHEPTHUsL:
E=E;+E p

3aKOH COXpaHEHHSI MEXaHUUYECKOM sHepruu. @opmyJia sl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.

[IpeBpalieHue MEXaHUYECKOW SHEPTUU NPU HATUYMUU CUIIBI TPEHUS.

[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Peruar. Moment cunsl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[MonBwxHBIN 1 HenoABWXKHBIN 0s10ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesran

A—mrpuqemaﬂ

1.21

JlaBiienure TBEPAOTO TENa.




@opMya i1 BBIYMCIICHUS NABJICHHS TBEPIOIO Tena:

_F
p_IS"

JaBnenue raza. ATMocdepHoe JaBieHHUE.

FI/I[[pOCTaTI/I‘-IeCKOC AaBJICHUC BHYTPH XKUAKOCTHU.

<DopMyna JJI1 BBIYMCJIICHUA JAaBJICHUSA BHYTPHU XXUIAKOCTH:

P=pgi+D,
1.22  3akon Ilackansa. ['mapaBnuueckuii npecc
3akon Apxumena. @opMmyna sl ONPEACICHHS BBITATKUBAIONIECH CHUIIBI, JICUCTBYIOIICH
Ha TEeJI0, IOTPYKEHHOE B KUAKOCTb WM Ia3:
1.23
Fam =PEV
VYcnosue miaBanus tena. [lnaBanue cynoB U Bo3ayxollaBaHUE
Mexanuueckue kojeOaHus. AMIUIMTYZa, HEepuoJ M vacrtoTra Kosebanuil. Popmyina,
| 4 CBASHIBAIONIAT HACTOTY H NIEPHOL KOJIeOaHuU:
v=l
T
195 MaremMatnueckuii ¥ OPYKHHHBIA ~ MasATHHKW. [IpeBpamienwe SHeprum  IIpu
' KoJie0aTeabHOM JIBUKEHUU
1.26  3aryxarouue kosnebanus. Beinyxaennsle konebanus. Pesonanc
Mexannueckue BosIHBL. [IpoosibHBIE U NTONEepedHble BOJHBL. [[JIMHA BOJNHBI U CKOPOCTH
1.27 | pacnpoCTpaHEHHUs BOJHBI:
Lh=uv-T
198 3ByK. I'poMKOCTh 1 BbICOTa 3ByKa. OTpa)k€HHe 3ByKOBOI BOJIHBI HA IPAaHULIE JBYX CPEZ.
' Nnudpa3Byk u ynpTpa3Byk
IIpaxmuueckue pabomol
N3mepenue cpeqHell MIIOTHOCTH BEIIECTBA; apXUMEJOBON CHIIBL; KECTKOCTU MPYKUHBL;
Koa(hduULIMEeHTa TPEHUSI CKOJIbKEHUS; pabOThl CUJIbI TPEHUSI, CUJIbI YIPYTOCTH; CpeaHeH
CKOPOCTH JIBIDKEHHMsI OpycKa IO HaKJIOHHOM IUIOCKOCTH; YCKOpEHHs Opycka HpHu
199 JBUKEHHUH 110 HAKJIOHHOM MJIOCKOCTH; YacTOTHI U MepHoja KojieOaHUi MaTeMaTH4eCKOTro

MasiTHHKaA, 4aCTOTbl U HepHo;[a KOHCGaHHﬁ pr)KI/IHHOI‘O MassTHHKaA, MOMCHTa CHJIBI,
JCHCTBYIOIIETO Ha phblUar; padOThl CHJIBI YIIPYTOCTH IMPH MOABEME TPy3a C ITOMOIIBIO
HETOJBIKHOTO 0OJl0Ka; pabOThl CWIIBI YNPYTOCTH IMPH HOABEME TIpy3a C MOMOILIBIO
MOJBMXHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHITBI OT 00bEMa MOTPY>KEHHOM YacTH Tea U




OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJKHBAIOIIEH CUJIBI OT MacChl Teja; CUJIbI
TPEHUsI CKOJBXEHUS OT CHUJIbl HOPMAJIBHOIO JABJIEHUS U OT POJA MOBEPXHOCTH; CHIIbI
yIPYTOCTH, BO3HUKAIOIIECH B MPYXXHHE, OT CTENEHU Ae(OopMaIiy MPYKUHBL, YCKOPEHUS
Opycka OT yIJla HakjOHa HamlpapBIsIOLIEH; mepuonaa (Y4acToThl) KoieOaHUN HUTSIHOTO
MasTHHUKA OT JJIMHBI HUTH; TIEpHOJa KoJeOaHUi MPY>KUHHOTO MasTHUKA OT MacChl Ipy3a
U KECTKOCTU TNPYKUHBI; UCCIIEOBAHUE HE3aBUCUMOCTHU IepHojJa KoieOaHUN HUTSHOTO

MasiTHUKA OT Macchl rpy3a. IIpoBepka ycinoBusi paBHOBECHS pblyara

Dusuueckue s61eHUL 8 npupode.‘ MNpUMEPLI JABUIKCHHA C PA3JIMYHBIMU CKOPOCTSAMU B
JKMBOH Y HEKUBOU IIpupone, ,HeﬁCTBHe CUJIbl TPCHHA B IIPUPOAC U TCXHUKEC, ITPHUIIMBLI U

OTJIUBBI, JIBHXCHHC IIJIAHCT CosHeyHoOMn CUCTCMBbI, PCAKTHUBHOC IBWXCHUC IKUBBIX

150 OpPraHU3MOB, pblYard B TeJle YEJIOBEKa, BIMSIHHME aTMOC(HEPHOro JaBICHHUS Ha KHUBOH
OpraHusM, IUIaBaHUE pblO, BOCHPUATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSICEHHUE,
CEMCMMUYECKHE BOJIHBI, LIyHAMMU, 9XO
Texnuueckue ycmpoiicmea: CIAJOMETP, NaTYMKU IOJIOKEHNUS, PACCTOSIHUA U yCKOPEHUS,
JUHAMOMETp, MOAIIUIIHUKY, PAKEThl, pblYar, IOJABUXHBIH W HENOJBMKHBIM OJIOKH,

1.31 HakJOHHas IUIOCKOCTb, IPOCTbIE MEXaHU3Mbl B OBITY, COOOLIAIOIIMECS COCYIIBI,
YCTPOICTBO BOAONPOBOAA, THIPABINYECKUIN MPECC, MAHOMETP, OapoMeTp, BBICOTOMED,
MOPIIIHEBOM HACOC, apeoMETP, IXO0JIOT, UCIOIb30BAHUE YIbTPa3BYyKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BELIECTBA.

2.1 | Mopnenu TBEPAOro, KHUIKOTO U ra3000pa3HOro COCTOSHUHN BelecTBa. Kpucramimueckue
u amop¢HBbIe Tena

55 JIBumkeHne yacTul] BemiecTBa. CBSI3b CKOPOCTHM JBM)KEHUS YacTHI[ C TeMIEpaTypOM.

' BpoyHoBckoe nBmxenue, Tuddysus

2.3 CmauuBaHUE U KalWUISPHBIE SBICHUS

2.4  TemoBoe pacIIUpEHHE U CKATHE

2.5 | TemnoBoe paBHOBECHE

26 BuyTtpennss sneprus. Paborta u Terionepenada Kak crocoObl H3MEHEHUs BHYTpPEHHeEH

' SHEPrUU

2.7  Bupapel Terionepenadyn: TEIIONPOBOJHOCTh, KOHBEKIUS, U3ITyYCHHUE
Harpesanue u oxnaxzaenue ten. KonuuecTBo TEIOTHL. Y elbHas TEIIOEMKOCTD:

2.8

O=cm(t,—1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MPOIECcax. Y paBHEHUE TEIUIOBOrO OaaHca:
2.9

O +0, +..=0




2.10

2.11

2.12

2.13

Hcnapenue u koHneHcanus. Mi3MeHeHne BHYTPEHHEH 3HEPIUU B IIPOLIECCE UCIIAPEHUS U

KoHJleHcanuu. Kunenue »xuaKocTu. Y ieiapHas TerioTa napooopasoBanus: L = Q/m
BnaxxHocTs Bo3myxa

IInaBnenue u KpucTaluin3auus. Hsmenenue BHYTpeHHefI OHCPIruM IIpU IUIaBJICHUHU U

KpucTaJlJIn3alu. YV nenbHas TEII0Ta IJIaBICHUS

BHYTpeHHHH OHCPIrusa CropaHusa TOILJIHMBA. YaennHas TEIioTa CropaHusa TOINIMBaA: ¢ =

O/m

2.14

[Tpunuuns! pabdots! TemnoBbix asurareneil. KITJ[ teroBoro asuraresns

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yenbHON TEIUIOEMKOCTH METAJUIMYECKOTO HWIMHIPA; KOJINYECTBA TEIIOTHI,
MOJlyYEeHHOTO BOJIOM KOMHATHOW TeMmrmeparypbl (DMKCHPOBAaHHON Macchl, B KOTOPYIO
OIyLICH HArpeThlil LWIMHIP; KOJIMYECTBA TEIUIOTHI, OTJAHHOIO HAarpeTbhIM LIUIMHIPOM,
IIOCJIE OIYCKaHUs €ro B BOJY KOMHATHOM TEMIIEPATypPbl; OTHOCHUTEIBHOM BIIAXKHOCTH
BO3JlyXa; yACJIBbHOU TEIUIOTHI IIaBiIeHUA JbJa. MccienoBanue U3MEHEHHs TeMIIEpaTyphl
BOJIbI TIPU PA3JIMYHBIX YCIIOBUSX; SIBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOAHON U

FOpH‘lCﬁ BOJBI; IpOoHeCcCa UCIIapCHUA

DQusuueckue s61eHUA 68 npupooe: TOBEPXHOCTHOE HATSKEHNE U KalWUISIpHbIE SBJICHUS B
IPUPOJIE, KPUCTAIUIBI B MPUpPOAE, u3inydeHue CoiHIa, 3aMep3aHnue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue ycmpoiicmea: KalWUISIPbl, IPUMEPbl HCIOJIb30BaHHUsS KPUCTAJUIOB,
KHUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIUIEHHS JIOMOB,

TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHa, IBUTATEIh BHYTPEHHETO CTOPaHUs

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

3.2

B3anmopeinicTBre 3apskeHHBIX Tell. 3akoH Kyiona

3.3

3aKOH COXpaHEHHS dJIEKTPUIECKOT0 3apsiia

34

OnexTpuueckoe noise. Hampsok€HHOCTH anekTpudeckoro nois. [Ipunuun cynepno3unuu

ANEKTPUIECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenu snektpudeckux 3apsaoB. [[edcTBUE 3IEKTPUUECKOTO MO Ha SJIEKTPUYECKUE

3apsabl. [[pOBOHUKY U TUAIIEKTPUKH

3.6

[TocTostHHBIN snekTpuueckuii Tok. JleWcTBus anekTpuueckoro Toka. Cuiia ToOKa.

Hanpsioxenue.




I=q/t, U=A4/4

DJIEKTPUYECKOE CONPOTUBIICHHE. Y ICTTbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7
R = pl/S
3.8  3akon Oma j1s yuacTtka snekrpudeckoi nenu: I = U/R
[TocnenoBarenpHOE COETMHEHHNE IPOBOAHUKOB:
I, =1, U=U,+U,. R=R, +R,
3.9 IlapamrensHoe cOeIMHEHNE IPOBOJHUKOB PABHOIO CONPOTUBIICHHU:
U=U;I=I+I;R=2.
2
CwMmelnaHnHbIe COETMHEHUS TIPOBOTHUKOB
3.10 Pabora m MOIIHOCTH 3JeKTpraeckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 3
O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJie TMPSIMOTO MPOBOJHUKA C TOKOM. JIMHWM MarHUTHOM
' WHIYKUWU
3.13 ' MarHuTHOE noJjie TOCTOSHHOI'O MarHuTa. B3auMonecTBie NOCTOSSHHBIX MATHUTOB
3.14 | [lelicTBUE MarHUTHOTO IOJISI HA POBOJAHUK C TOKOM
3.15 OmnsiTel @apanes. SIBneHue 3aeKTpoMarHuTHON MHIyKIMU. [IpaBuso Jlenuna
Ilpakmuueckue pabomol
N3mepenne »neKTpUYEeCKOro CONMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUYECKOTO
TOKa; pabOTHI AIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 nammouka), OT HampsDKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHMOCTH COIPOTHBIICHHUS OT
JUIMHBI IPOBOJIHUKA, MJIOIIA/IA €r0 MOMEPEYHOr0 CEYEHUS U YACIBHOIO COMPOTUBIICHHUS.
[IpoBepka mpaBuia 7 DJIEKTPUYECKOTO HAMPSDKCHHWS] TMPU  MTOCIIEI0BATEIHLHOM
COCIMHEHUM TPOBOAHUKOB; TMpaBWUiia i CUJbl  3JEKTPUUYECKOTO TOKa TMpH
MapajuieIbHOM COCIMHEHUH TPOBOJIHUKOB (PE3UCTOPHI M JIAMITOYKA)
Quzuueckue a6ienuss 8 npupoode. dACKTPUIECKUE SBIECHUS B aTMOoc]epe, JIEKTPHIECTBO
3.17 | XUBBIX OPraHU3MOB, MAarHUTHOE TOJI€ 3eMJIH, AP MOIIOCOB, POJIb MArHUTHOTO ITOJIS
JUTSl )KM3HU Ha 3eMJie, IOJIIPHOE CUSTHUE
318 Texnuuecxkue ycmpoticmea: 3IEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK

AJIEKTPUUYECKOW  BHEPruH,  DJICKTPOOCBETHTENbHbIE  NPUOOPHI,  HAarpeBaTeNbHbIC




AIEKTPONPUOOpPHl  (IPUMEPHI), BJICKTPUUYECKUE MPEAOXPAHUTENH, 3JICKTPOMArHUT,

QJICKTPOABUTIATEIIb ITIOCTOAHHOI'O TOKa, TCHEPATOP MMOCTOAHHOI'O TOKA

3.19 | DnexkrpoMarHuTHbIE BOJHBI. [1Ikana 3eKTpOMAarHUTHBIX BOJIH
3.20 | JlyueBas Moaenb cBeTa. [IpsiMonuHeitHOe pacnpoCTpaHeHUE CBETa
3.21 3akon oTpaxeHnus cBera. [mockoe 3epkaio
3.22  IlpenomieHue cBeTa. 3aKOH MPETIOMIICHUS CBETA
3.23  Jlucmepcus cBera
304 Jlunza. Xon nydeit B mna3e. okycHOE paccTostHUE JUH3bI. OnTuueckas cuiia JUH3bL: D
- =UF
3.25 TI'ma3 xak onTuueckas cuctema. OnrTudyeckue npudopsl
IIpaxmuueckue pabomul
W3mepenne onTHYecKOW CHIIBI  COOHMparomiei JIMH3bI, (OKYCHOTO PpaCCTOSHHS
coOuparomield JTUH3bI (0 CBOMCTBY pPaBEHCTBA Pa3MEPOB IpeaMeTa M H300pakeHus,
3.26 korja mpeaMeT PacloiokKeH B IBOHHOM (DoKyce), ToKa3aTesl MPEJIOMIICHUS CTEKJIA.
HccnenoBanue CBOICTBa H300pa)K€HUS, MOJIYYEHHOTO C TIOMOIIBIO coOUparomiei
JIMH3bI; U3MEHEHHUS (POKYCHOTO PACCTOSIHUS JABYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH yTia
MPEJOMIIEHUS CBETOBOIO JIyda OT YIJIa MMaJIEHUsI Ha TPAHUIIE «BO3AYX — CTEKJIO»
327 Qu3zuueckue aenenus 6 npupooe: 3atMmenus ConnHua u JIyHbI, 1[BeTa Tell, ONTUYECKUE
' sIBJICHUS B aTMocdepe (1BeT Heba, pedpakiius, pagyra, MUPaXK)
3.28 | Texuuueckue ycmpoticmea: OYKH, IEPUCKOI, (poToanmapar, onTHYECKUE CBETOBOIbI
4  KBAHTOBGIE SABJIEHUA
4.1 | PagmoaxktuBHOCTH. Anb(da-, 6eTa-, ramma-u3nydeHus. Peakiun ansda-u Oeta-pacnana
4.2 Omsitel Pezepdopaa no paccesauto anbda-uactuil. [Inanerapuas Moaens aroma
4.3  CocraB aTOMHOTO siipa. M30TOMBI
4.4  Ilepuon nmosypacmnaaa aTOMHBIX Ji€p
4.5 | SnepHble peakuyu. 3aKOHBI COXPAHEHUS 3apsJJ0BOTO U MACCOBOTO YUCET
Qu3zuyeckue s61eHUs 68 npupode. €CTECTBEHHBIM paJMOaKTUBHBIN (DOH, KOcMHUYECKue
4.6  nyuyu, paJMOAaKTUBHOE W3JIyYEHUE MPUPOJHBIX MUHEPAJIOB, JEHCTBUE PATUOAKTUBHBIX
M3JIy4eHU Ha OPraHU3M YeJIOBEeKa
47 Texuuueckue ycmpoiicmea: CIEKTPOCKON, WHAWBHIYaAIbHBIM J03UMETp, Kamepa

BunbcoHa, ssnepHas s3HEpreTuka




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka, 7 kmacc/ Ilepprmkun WM., MBanoB A.W., AkmuonepHoe oOmiectBo «M3matenbcTBo
«ITpocsenienue»

* ®Ousuka, 8 kmacc/ Ilepprmkun M.M., MBanoB A.M., AxuuonepHoe ooOmecTtBo «M3maTenbcTBO
«ITpocsenienue»

» ®usuka, 9 xnace/ Ilepeimkua U.M., I'ytauk E.M., BanoB A.U., IlerpoBa M.A., AxunoHepHOe
obmectBo «M3narenscTBo «IIpocBenienne

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Metoanueckoe nocobue k nepepadoranHomy 1no ®I'OC yuebnuky «Pusmka. 7 kiace» aropa A.B.
Ileppimkuna

Metoanueckoe nocobue k nepepadoranHomy 1no ®I'OC yuebnuky «Pusmka. 8 kiace» aropa A.B.
Ileppimkuna

Mertoanueckoe nocobue k nepepadoranHomy 1no ®I'OC yuebnuky «Pusmka. 9 kiace» aropa A.B.

IleppikuHa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

Mo mikona https://myschool.edu.ru
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