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COJEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelWyuH. DPuU3NUecKue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EctecTBeHHO-HAy4YHBI METOJ| TNO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUeCKUX SBICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. ®usuyeckue MpuOOPHI U MPoleIypa MPIMbIX U3MEPEHU aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue EHbI ASIEHUS Kbl U3MEPUTEIBHOT0 IpUdopa.
2. HM3mepeHnue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl NpH MOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllle, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayasibHbIE CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmomelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEHW M TBEPJIBIX
(KpUCTaIIIMYeCcKnX) Tell. B3anMOCBSI3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaOmonenue ~ siBieHWi,  OOBACHAIOIIMXCA ~ NPUTSHKEHUEM  WIIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM psSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumopaeicTBHe Tel Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpa. fIBJIECHHE TATOTEHHS U CUja
TsokecTd. CHila TSDKECTH Ha Ipyrux muanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMUECKOTO JIBMKEHHUS Tela.
2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOICHCTBHUM TEIl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HampaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmaiun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHnne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUs. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUSl JKUJIKOCTH OT TiyOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemmm. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcioBHE IJIaBaHUA TeJ: IMJaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OnpeneneHue  BBITAJIKUBAIOIICW  CUJIbI, JCHUCTBYIOIIEHM Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0OBEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH KUJIKOCTH.

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

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHUS pblyara K OJIOKY.

o vk w NP

N



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

Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJISAPHO--KUHETUHYECKOU TEOPUH.
CMaurBaHMe U KalWUIIPHBIE SBJICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya 17§ COBEpLICHNE paboThLI. Bunsl TEIIONEPEAAUH:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo TemnoTel. YaenbpHasd TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JIaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBa. Y AelIbHAS TEIIOTA CTOPAHUS.

[Mpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHnid cMauBaHUs M KalMWLISIPHBIX SIBJICHUN.
Habnronenue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeEMIIEPaTypHhl.

Bunae! Tenmonepenayu.

OxJaXkJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUmoOTEe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MMPH CMEIIUBAHWUU XOJIOTHOM U
ropsiuyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJECHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHimn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
WICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHS 5SJIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B KUAKOCTIX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DneKkTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe 1MoJe  3JEKTpUYecKoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. MCronbp30BaHWE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTPOreHEPaTOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsI0B U B3AUMOJIEHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
OnekTpocTaThyecKasi MHIYKIHS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3MepeHne CUilbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre OoCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeJICHUS TIOJ0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DIEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre IEUCTBUSL DJIEKTPUYECKOTO TOJSI HA MPOBOJHUKUA U
JIARJTICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHure U peryJupoBaHUe HAIIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPH MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
OoOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBmkeHue. HepaBHoMmepHOe npsiMonHENHOE ABWKEHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepsebiit 3ak0H HproToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH U 3aKOH BCEMUPHOIO TITOTEHHUSA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmnynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEPruM U padoThl. [loTeHInanbHas SHeprus Tea, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbpHast SJHeprus CxKaTtou npykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUIl IBUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJECHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPIHH ITPU CBOOOTHOM IMaJCHHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
NPY>KUHBI.

Jlabopamopusie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

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

OmnpeneneHue yCKOpeHMsI Tejda TPU PABHOYCKOPEHHOM JIBHKEHUM TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIIOTE3BI: €CJIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

OmnpeneneHue kodpuimeHTa TPEHUST CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOTHl CWIBl YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHHs SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHuA M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MatemMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kosiebanus.  BpiHyxkzaeHHble — koneOaHusa.  Pe3onasc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXaHMYECKMX BOJIH. IIpomosibHblE M
IIONIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue koneOGaHWil Ted MO JIEWCTBHEM CHIIbI TSHDKECTH M CHJIBI
YIPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenre BeIHYXICHHBIX KOJIGOAHUM M pe30HaHCa.
PacnpocTpaneHue npoaoibHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTHYECKUIN PE30OHAHC.
Jlabopamopuwie pabomul u onvimaol.
1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJIEOAHHUI MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH IepHOJia KOJIeOAHWM Ipy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkana >JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  I[IpsamonunHeriHoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue cera. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. llonHoe BHyTpEHHee
OTpaxkeHHE cBeTa. lcronb30BaHME TMOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHENHOE pacCIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieii JnH3e.

XO0J 1y4yelr B pacCeuBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomydyenue 6em0ro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIJia OTPaX€HUs CBETOBOrO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK W300PAKECHUS MPEAMETA B TIIIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCHUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300pakxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NoroieHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanunoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. HWszortomsl. PannoaxTuBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX sIED.

SnepHble peaknuuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS paguOaKTHBHBIX HW3JIIYYEHHW HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPAJIOB U IIPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3alu1
u  0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHUH BCETO Kypca (PM3HKH, a TAKXKEe JJIS OJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIINX ITOT YYCOHBIN MPEIMET.

[Ipy U3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYnBaETCs JOCTHKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, GopMHupyeTcs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIO0JyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOTO paszesa peaau3yercs
3a cuér TOro, 4yrto OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEeJIaracTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWIl pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKue BICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIETOBaHUS (PU3MUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUS BCEX MU3BECTHBIX BHUJIOB
DHEPI'UHU.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne ¢u3UMKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTMKCHHE JTMYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX

PE3YIBTATOB.

B pesynbraTe n3ydeHus Gu3NKA Ha ypOBHE OCHOBHOI'O 00IIIero o0pa3oBaHUs

y oOyudarorierocst 6yayT copMHpOBaHBI CICAYIOIIME TUIHOCTHBIC PE3yIbTaThl B

4acTH:

e 1) mMaTpMoOTH4ECKOr0 BOCIIMTAHUA:

e — MPOSIBJICHUE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON
(puznyecKoil HayKu;

e — IICHHOCTHOE OTHOIIICHUE K JOCTHIKEHUSIM POCCHIUCKUX YUEHBIX --(DU3UKOB;

e 2) rpa:KIaHCKOI0 M J1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — TFOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYNMBIX
M OTUYECKHX TPOOJIeM, CBS3aHHBIX C TPAKTUYECKUM TPUMEHEHUEM
JTOCTUXKEHUU (PUUKY;

e — OCO3HAHHE BAKHOCTH MOPATBHO--3TUYECKHX MPHUHIUIIOB B JCATEIHLHOCTU
YYEHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPHUATHE ICTETUYCCKUX KAYECTB (DU3MYECKON HAYKH: €€ TapMOHHYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:



— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKd Kak MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH II0003HATENFHOCTH, MHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWII OE30IaCHOTO IIOBEJICHUA Ha
TPaHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIHUX YCIIOBHSIX;

— c(opMuUpPOBaHHOCTh HaBbIKa pe(IeKCUHM, MPU3HAHUE CBOETr0 IpaBa Ha
OLIMOKY M TaKOI'0 e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE B PEIICHUHM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, Topojia, Kpas) TEXHOJOTUYECKOW U
COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npo(dhecCuid, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTalUs Ha NpUMEHeHHe (U3NYECKUX 3HAHMW JJIs pelieHHs 3a1ad B
o0JacTh OKpY’Karolled cpelbl, [UJIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOLIEN CPEbI;

— OCO3HaHME TJI00aJIbHOIO XapakTepa HKOJIOIMUYECKUX MpobiieM U MmyTel ux
peuieHus;

8) aganTanum K M3MEHSAIIUMCH YCJIOBHSM COUHMAJILHON W NPHUPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aWMOJEWCTBUM IMPHU BBINOJIHEHUU HCCIECJOBAHUN U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPHITOCTh OMNBITY W 3HAHUIM
IPYTUX;

— TIOBBIIIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSTENBHOCTD;

— MOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
UJeH, MOHATHUSA, TUTIOTE3bI O GU3HUECKUX 00BEKTaX U SABJICHUSIX;

— 0cO3HaHHE NePUITMTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00J1aCTH
buzukuy;

— IUTAaHUPOBAHHUE CBOEr0 PA3BUTHUS B NPUOOPETEHUM HOBBIX (PUIMYECKUX
3HaHUM;



e — CTPECMJICHUC aHAJIU3UPOBATH U BBIABJIATE B3aUMOCBA3U IIPUPOIBI, 06HI€CTBa 151
3KOHOMHMKH, B TOM YUCJIC C UCIIOJIb30BAaHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HPII>1;

e — OIEHKAa CBOMX JEWCTBHA C YYETOM BIUSHHMS Ha OKPYXKAIOUIYIO Cpeny,
BO3MO’KHBIX INI0OAJIBHBIX MOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynapTaTe OCBOCHHS TpOrpaMMmbl IO (U3UKE HA YPOBHE OCHOBHOTO
oO1ero oo6pa3oBanus y o0ydaromierocs OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIbHbIC YHUBEPCATIbHBIC YUeOHbIE ACHCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHBbIC  Y4eOHBIC  JICHCTBUS,  PETYJISITUBHbBIC
YHUBEpCaAIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Ba3oBble Jjornueckue a1eicTBUA:

BBISIBIIAITH W XapaKTEpPU30BaTh CYIIECTBEHHBIE TMPHU3HAKH OOBEKTOB
(stBICHUIN);

yCTaHABJIMBATh CYIIECTBEHHBIA NMPHU3HAK KJIACCHU(PUKAIINHA, OCHOBAHHMS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBIIATH NPUYMHHO--CJICJICTBEHHBIC CBSI3W TIPU HM3YyYCHHH (PHU3NUCCKUX
SIBJICHMHA W TIPOIIECCOB, JeaTh BBIBOJBI C MCIOIb30BAHMEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATENILHO BBIOMPATh CHOCOO perieHus: y4eOHOW (u3nuecKon
3aauu (CpaBHEHHWE HECKOJIBKUX BapHUaHTOB PEIICHHS, BBIOOp Hamboee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejnLcKue 1eHCTBUA:

MCITOJIB30BATh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH M0 CAMOCTOSITENIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOKHBIN
bu3MUecKuil JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 000OIEHUS U BBIBOJIBI 110 pe3ysbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKUX
MPOIIECCOB, @ TAKXKE BBIIBUTaTh MPEINONO0KEHUSI 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3IMYHbIE METOMAbI, MHCTPYMEHTHI U 3aIIPOCHI NIPU TIOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH UHPOPMALUIO
Pa3IMYHBIX BUIOB U (OPM IIPEICTABICHMUS,;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpPMY MpPEACTABICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIONKHBIMH
CXeMaMH, lrarpaMmmMamu, HHOU rpa@uKoi 1 MX KOMOMHALUAMH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY 0OCYK/1a€MOU TEMBbI U
BBICKA3bIBaTh WUJICH, HAIICJICHHBIC HA PEIICHHUE 3aJlaud U MOJJIepKaHue
01arokeIaTeIbHOCTH OOIICHUS;

CONOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTMX YYaCTHUKOB
nuasnora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMHUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATh PE3YJIbTAThl BBIOJHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHONM U
WHIUBUIYAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOU (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATEeIbHOCTH, OPTaHU30BbIBAThH JECUCTBUS
no e¢ JOCTIKCHHIO: paclpelensTh PO, OOCYXKIaTh MPOILECCHl H
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsl KAU€CTBEHHOIO pe3yJbTara Io
CBOEMY HAIPaBJICHUI0O U KOOPJUHUPYS CBOMU JIEUCTBUA C JPYTUMHU
YJieHaMU KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHbBIC YHHBepCcaJbHble Y4eOHbIe AeHCTBUS

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlHUSX, TPEOYIOIIUX
TUTSL petieHust GU3NIECKUX 3HAHUM;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PEIICHUs B TpPYyIIE, NMPUHATHE PEIICHUN
TpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AITOPUTM pEIlIeHUsT (PU3NUECKON 3a/1auul WK
IUTaHAa MCCIICJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIJaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IJlaH €€ U3MECHEHHS,
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO HCCIEOBAHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILIHX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIIOpA WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;
npU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU pEeIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIroOro.

IMPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJAECHUCTBYIONIIAs
cuJa, nedopmans (ympyras, MacTuyecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuarh siBjieHus (auddy3us, TEMIoBOE ABMKEHHE YAaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEILIEHHON OCHIO
BpallleHUsI, TepeAadya AaBi€HUsS TBEPABIMU TENaMH, XUIKOCTIMU U
razamyd, arMocdepHoe JaBJieHWEe, IUIaBaHUE TeJ, MPEBpaIICHUsS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBICHHE;



pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUH B
OKpY’)XKalollleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
MpPUMEPHI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSAMHM B >KMBOM M HEXUBOMU
MPUPOJIEC, NEUCTBUE CUJIBl TPEHUS B IMPUPOAE U TEXHUKE, BIIHSHUE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TEJe YeJOBEeKa, MPH STOM NMEPEBOAUTH MPAKTHUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3NUYECKUE SIBJICHUS, UCIOIb3YS
dbusznueckue BeIMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
IyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJia YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAs] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IUJIEYO CHJIBI,
MOMEHT CWIbl, KO3()()UIMEHT TOJE3HOTO JEUCTBUS MEXAHU3MOB,
KMHETHYeCKass U TOTCHIMAJIbHAST JHEPrus), MPU OMUCAHUM TPABUIHHO
TPakTOBaTh  (PU3MYECKUI  CMBICI  HUCHOJIB3YEMBIX  BEJIMYMH, HX
0003HAaYeHUsI W €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIBL,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEIUYHHAMM,
CTPOUTH TpahUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCIIOJIB3Ys MpaBUJia CJIOXKEHUS CUJI (BAOJIb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMe/a, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
HEPruM, NpPU DSTOM [JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3alUChIBATh €T0 MATEMATUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHMS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIIATh MPUYUHHO--CJICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTHYECKHX ILIaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, MCHOJb3Yysd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a
YCJIOBUSI 33/1a4M 3alUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3NIECKUE
BETUYMHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOIUMBbIE JJI pEUIeHUs 3a/1ay, OLIEHUBATh PEATHMCTUUYHOCTh
MOJTy4YeHHON (PU3UUECKON BETUYNHBI;

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHINTh MPH MOMOIIU
$u3NYECKUX METOAOB, B OMMCAHUH UCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pas3jivyaTb W UHTEPIPETUPOBATH



NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB TeJ: bopMyIHpOBaThH IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMMCHIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBIIIOJIHATh MPSAMbBIE H3MEPEHHs] PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
nU(MPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3a/1aHHON a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKON BEJIMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABWXKYUIETOCsl Tela OT BPEMEHHM JBHKEHUS Tela, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTU OT YJJIMHEHUSI MPYKUHBI, BHITAJIKUBAIOIIEH CUIIBI OT 00BbEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO0 MCCIEIOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NPEIJO)KEHHOMY IUIaHy, (PUKCHpOBATh
pe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BUJC
MPEJIOKEHHBIX TaONMUIl U TpaduKOB, AeNaTh BBIBOJBLI MO Pe3yJibTaTam
UCCIIEIOBAHUS;

MPOBOJAUTL KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIMYUH (IIOTHOCTH
BEILIECTBA JKUJKOCTH M TBEPAOrO TeEja, CHUJIA TPEHHUS CKOJbKEHUS,
JaBJICHHWE  BO3/JyXa, BbITAJKUBAWOIIas Cuila, JICUCTByHOLIas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNO, KOA(D(HUIIMEHT TMOJE3HOTO eHCTBHS
IPOCTBIX MEXaHU3MOB), CIEAys MNPEIJI0OKEHHON WHCTPYKIUHU: TIpH
BBINIOJIHEHUH H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHNE HCKOMOM BEJIUYHHBI;

COOJTI0OIaTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyIOBaHUEM;

yYKa3bIBaTh MPUHIUIBI JACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECbI, TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIIMECS COCY/Abl, OapoMerp,
phluar, MOABUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHASI IJIOCKOCTh;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCAaHUA (B TOM YHUCIE:
NOAIIMIIHUKY, YCTPOMCTBO BOAOMNPOBOJA, THAPABIMYECKAN Ipecc,



MaHOMETP, BBICOTOMED, OPIIHEBOI HACOC, APEOMETP), UCIOJB3Y sl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUN MU HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH,;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEJIHEBHOM
KU3HU JJ1 oOecriedeHus: 0e30MacHOCTU MPH OOpalleHHH ¢ MPUOopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYUIIECTBJISATh OTOOpP HWCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIIHXCS
3HAHUW W TYyTEM CpPaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJEIATH
uH(pOpMAIMIO, KOTOpas SBISETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCITIOJIb30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3aIaHUM HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3HYECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHAabl,
pecypchl cetr MIHTEpHET, BilageTh NpUEéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBanust UHGOPMAIIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINK (HU3UIECKOTO CONEPKAHUS, B TOM
yucie nyOJuYHO JeNaTh KpaTKue COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MpPU H3TOM T[PAaMOTHO MCHOJIb30BATh
W3YYCHHBIM TOHATUHHBIM ammaparT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIUE;

IpPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHUIN pacHpesesTh
00s3aHHOCTH B TpyMNE€ B COOTBETCTBMM C IOCTABJICHHBIMHU 33Ja4yaMH,
CIIEIUTh 3a BBHIIIOJIHEHUEM IUIAaHA JEWCTBUI, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATETLHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB Y MOJIEKYJ, arpPETaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe Tela, HACBHIIECHHBIH W HEHACBHIIEHHBIM Map, BIIAXXHOCTb
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS DSHEPrus, TEIUIOBOM JBHUIaTEllb,
JJIEMEHTAPHBIN JJICKTPUYECKUN 3apsll, JIEKTPUYECKOE I10J1€, IIPOBOJIHUKU
Y JUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE pAaCHIMPEHHE W C)KaTHe, TeIlonepeaaya,
TEILUIOBOE PABHOBECHUE, CMAYMBAHME, KANIMJULSIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJCHCAlUs, IJIaBJICHHUE, KpUCTAIM3auus (OTBEpAECBAHUE), KHUIICHHE,



Terionepeaaya (TerIoNpPOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3aIUs T, B3aUMOJICUCTBUE 3aPSA0B, JNCUCTBUS 3JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHSI)
[0 OINMCAHUI0 MX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHHE W3YUYCHHBIX (U3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE WM KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUTBI B mpupoje, u3zinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKH€E Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUIECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJIS ISl JKU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3UUECKUX
SIBIICHUI;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YsI
dbu3ndeckue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TeEIUIOTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yJelbHas TEIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAaIlllMHbl, OTHOCUTEIbHASl BIAXXHOCTh BO31yXa, JJICKTPUUYECKHUU 3aps,
cuja TOKa, 3JIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBJICHUE MPOBOJIHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BeElIecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TPU  ONHUCAHWUU MPABUIBLHO  TPAKTOBATh
(U3UYECKUIT CMBICIT UCTOJIb3YeMbIX BEJIWYUH, O003HAUCHHS U €IUHUIIBI
GbU3MYeCKUX BEIMYMUH, HAXOAUTHh (OPMYIIBI, CBSI3BIBAIONINE JIAHHYIO
(GU3MYECKYI0 BEIWYMHY C JAPYTUMH BEITWYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIIMYUH;

XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
WCIIOJIB3Ys OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO--KUHETHUYECKON Teopuu
CTPOCHMS BEIIECTBA, MPUHLNIN CYNEPHO3ULMU MOJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma JIsl yyacTKa 1elH, 3aKOH
JIxoyns—JleHnia, 3aKOH COXpaHEHMs DHEpPruy, IPU DTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOWCTBA TN, B TOM YHWCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XApPAKTEPa: BBIABISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX



[IaroB ¢ Omopod Ha |—2 M3yUeHHBIX CBOMCTBA (U3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3WYECKHE BEIUYMHBI: HAa OCHOBE aHAlM3a
YCJIOBHS 3a/1auM 3allUCBhIBATh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX [ pelIeHWs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe A €€ pelieHus, MPOBOAWTH pPacu€Thl U CPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
($u3NYECKUX METO/IOB, MCIIONb3ys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  MPEANOJIOKEHNE, OLECHUBATh IPABWIBHOCTh MOPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

MPOBOJUTH OMNbBITHI [0 HAOMIOACHUIO (PUBMUECKUX SIBICHUNA WM
bu3MYeCcKUX CBOMCTB Tell (KaNMIISIPHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTU MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU U3ITYYEHUH OT I[BETa U3JIydarolled (Morjomaromei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypPbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs TEel W B3aUMOJEUCTBUE
DIEKTPUYECKUX 3apsi0B, B3aUMOJCHUCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MarHUTHBIX TMOJIEM TOCTOSHHBIX MArHUTOB, JEUCTBUS
MAarHuTHOTO TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
pOBepsieMble MPEANONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTIBITA U (DOPMYITUPOBATH BHIBO/IHI,
BBIIIOJHATG  NPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3yXa, CHJIbI TOKa, HAIPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPHUOOPOB U JATYMKOB (HM3MUECKUX BEJIMYWH, CPAaBHUBATH
PE3yNBTAaThl U3BMEPEHUI C YUETOM 33JJaHHOM aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BETUYUHBI OT
JIpyrol ¢  HCIOJb30BaHUEM TPSMBIX  H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEYECHUS U yAEIIBHOIO COIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHHWs HAa  IPOBOJIHMUKE,
UCCIICOBAHUE IIOCIEAOBATENBHOTO M MApAJUIEIBHOIO  COEAUHEHUN
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJHUIl U T'padHKOB,
JI€JIaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIENOBAHNS;



IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOT0 TOKAa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30IIaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh TMPUHIMMBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HX OMUCaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETpP, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETp, CUETUYHK JICKTPUUYECKON IHEPTHH, SIEKTPOOCBETHTEIHHBIC
NpUOOPHI, HArPEBATENBHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3Ysl 3HAHMUS O CBOMCTBaxX (PM3MUYECKUX SIBJICHUI M HEOOXOIUMBIE
dusznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIHHBIC
npuOoOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaTr), COCTABJIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mocne0BaTeIbHBIM 1 MapalljIeIbHBIM COSUHEHHEM DJIEMEHTOB,
pasznuyasi ycIoBHbIE 0003HAYCHUS SJIEMEHTOB JJIEKTPUUECKUX IIETIeH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMaMu (U3HNUECKOTO COJIEpKAaHUS B
NHTepHere, Ha OCHOBE WMEKOIIUXCS 3HAHUA WM NYTEM CpPAaBHEHUS
JIOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACHATH HWHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIH MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJTb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUi HAy4IHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUEecKoro - coAepXkKaHHs, CIPaBOYHBIE MaTepHAabI,
pecypcbl cetd VIHTepHeT, BiaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHbIE COOOIICHMS,
0000mass wHMOPMAIUI0O U3 HECKOIBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHUsl, B TOM 4YHCJI€ MyOJMYHO TMPEACTABIATH PE3YyIbTaThl
IPOEKTHOM WJIM KCCIIE0BATENIbCKON NEATEIbHOCTH, MPH 3TOM I'PaMOTHO



UCIIONb30BaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEMN;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHA (PU3UIECKUX
IPOLECCOB paclpeAeisiTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECINUTH 3a BBINOJHEHUEM IUIaHA IEUCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
NEATEBHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MAaTepualibHAasl TOYKa,
TPAeKTOpHs, OTHOCUTEILHOCTh MEXAHUYECKOTO JBMXKEHUS, Aehopmarius
(ynpyrasi, mjaacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh UM IMEpEerpys3Ku, LUEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTb,
CHEKTpPbI MUCIYyCKaHUs U MOIJIOIIEHUs, anb(a-, 0eTa- 1 raMmMa-u3Iy4eHUs,
W30TOIIBL, SIAEPHAS] SJHEPIETUKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aMMOJEHCTBHE
TeJ, peakTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPaHEHUE, OTPAKEHHE W TPEIOMIIEHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jloKeHHUe Oeoro cBera B
CHEKTp M CJOXEHHE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JTyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SBJIICHUUA B
OKpyXalieM Mupe (B TOM uuciae (QU3MUYECKHE SBICHUS B MPUPOJIE:
NPWINBBI U OTJIUBBI, ABMKEHUE MIIaHET COJTHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMH, 53XO, LBETa Tel,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOJIOTHUECKOEe AEWCTBHUE BUIMMOTO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4H, PaJAMOAKTUBHOE H3Iy4YCHUE
NPUPOJIHBIX MHUHEpAJOB, JECUCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M YeJIOBEKa), IPH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3znuyeckue BEIUYMHBI (CpeHSsi W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIICHHE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJECHMs, BEC Tejla, HUMIYJIbC TENa, HWMIIYJIbC CHJIBIL,
MEXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
HOJHATOrO0 HAJ IOBEPXHOCTBIO 3€MIIH, NMOTEHUMAIbHAS JSHEPIUs CKATON
NPYKUHBI, KUHETHYECKas SHEPrus, IMOJHAs MEXaHW4YecKas >SHeprus,
NEpPUOJI U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPETOMIICHUS CPENIbl), IPU OMHCAHUU
IPABWJIBHO TPAKTOBATh (U3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIWYMH,
0003HAaY€HUsI ¥ €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEIMYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPNO3ULIMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'O YHCEI
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCBhIBAaTh €I0 MaTEMaTUYECKOE BbIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIIATH
MPUYUHHO--CJIC/ICTBEHHBIE  CBSA3U, CTPOUTh OOBsACHEHHE u3 2-3
JOTHYECKHX ILIaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THble 3adaud (omMparoIIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHUBATh PEAJMCTUYHOCTh IIOJYYEHHOTO 3HAYEHUsS  (PU3NYECKOU
BEJIMYMHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
($u3MYECKUX METO/IOB, HCIONb3ysS OMHCAHHME HCCIECJOBAHMS, BBIICISATH
IPOBEPSIEMOE  TPEAIOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUH 1 OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPUOAA KOJeOaHUN NPYKHMHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MaJIbIX KOJICOaHMH, IPSIMOJIMHEHHOE PaCIIpOCTPaHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)k€HHsI IpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJA OMNbITA W €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepseMol BeIMYMHbI ((POKYCHOE paccTOsHUE
coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUHN (3aBUCUMOCTb IMYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JBH)KEHHHM O€3 HayalbHOW CKOPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTH4YeCKOTr0 MasTHUKA OT IJIUHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAaMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYyYEHHOW  3aBUCHMOCTH
(bu3nyecKX BEJIWYWMH B BUJE TaOMWIl U rpaduKoB, JieJaThb BHIBOJBI IO
pe3ynbTaTaM HCCle0BaHNUS;

OPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpDEHHE Tejla NpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOADPUIIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpArOIe JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIETys MPEII0KECHHOW MHCTPYKIIMH, BBIYUCIIATH
3HAYCHUE BEJIMYMHBI U aHAJIU3UPOBATH [IOJyUYEHHBIE PE3YJIbTAThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIT;

cO0JII01aTh MpaBUiIa TEXHUKU O€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;



pa3iauuaTh OCHOBHBIC TPU3HAKH M3YYCHHBIX (PUIUYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh MPUHIMIBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OMHCAaHHUS (B TOM YHCIE:
CIHIOMETP, NATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH UM HeoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

MCIIOJb30BaTh CXEMbI i CXEMAaTHUHBbIE PUCYHKH M3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHUX IPOLIECCOB
OpU PELICHUH Y4eOHO-NPAKTUUECKUX 3a/ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U COOMpAIOILEH JTMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
PAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH Cpefie;

OCYIIECTBISITh TOWUCK HMHPOpMAIMH  (PU3UYECKOTO COJACpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH ONpPEJENIEeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TIOTIOJTHUTEIbHBIX NCTOYHHUKOB,;

MCTIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOoro  coiepaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcbl ceti VIHTepHeT, BiaAeTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIECHUS HAa OCHOBE
uHPOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHON WIIM UCCIIET0BATENbCKON
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yYEHHBIN
MOHATUUHBIM anmapar W3y4aeMoro paszaena (U3NKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalell ¢ y4éToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumenoBanue pa3nesioB u TeM KouanuecTso dyeKkTpoHHbIe (LM POBbLIE)
n/n  mporpaMmbl 4acoB oOpa3oBaTe/ibHbIE pecypchl

Pa3neu 1. ®usuka u e€ posib B NO3HAHUHN OKPY’KAKOIIEro MUpa

1.1 dusuka - Hayka 0 IPUPOIE 2 Bubmaorexa ITOK
' yka o prpot hitps://m.edsoo.ru/7f416194

1.2 duznueckue BEINYNHBI 2 Bubmorexa IOK
https://m.edsoo.ru/7f416194

13 EcrecTBeHHOHAYUYHBI METOJT ’ bubnnoreka HOK

IIO3HAaHUA

Paznea 2. [lepBoHayajibHbIE CBeEeHUS O

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

CTPOCHHUHU BeIIECTBA

2.1 CTtpoeHue BelecTsa 1 buGnnorexa LHOK
' p H https://m.edso0o.ru/7f416194
’9 JIBrb>KeHUE U B3aUMOJICHCTBUE ’ bu6mmoteka [IOK
' 4acTHUI] BEIIeCcTBa https://m.edsoo.ru/7f416194
bubnnoreka IIOK
2.3 Arpera € COCTO elecTBa 2
Tperatibl TOAHIL BEIHECTR https://m.edsoo.ru/7f416194
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tej
bubmuorexa [JOK
3.1 M 3
CXAHHHICCKOT ABIDKEIHC https://m.edso0o.ru/7f416194
bubnnoreka IIOK
3.2 Hue , Macca, IIOTHOC 4
HEpHHA, M TIOTHOCTR https://m.edsoo.ru/7f416194
3.3 Cwuna. Buner cun 14 bubmiorexa LIOK

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

Paznen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH U ra30B

Hasnenue. llepenaua naBnexus

4.1 TBEPALIMH TEJIaMH, KUIKOCTIMU 3 bubmorexa [TOK
' P e https:/m.edsoo.ru/7416194
U razamu
bu6nuoreka [IOK
4.2 5
JlaBreHHE KHAKOCTH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.3 A 6
TMOC(epHOE AaBiICHie https:/m.edsoo.ru/7416194
44 JleficTBuE ®KUJKOCTH U Ta3a Ha 7 bubmorexa [JOK
' MOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Pa3nea 5. PaGora n MOIIHOCTB. DHEpIrus
but6mmoreka [IOK
5.1 Pab 3
abOTa 1 MOTIHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2 I1
> POCTBIC MEXAHUIMET > https://m.edsoo.ru/7f416194
b K
5.3 MexaHnueckasi JHEpIrust 4 nommorexa I10

https://m.edsoo.ru/7f416194
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8 KVIACC
Ne
HanmeHnoBaHMe pa3aeioB U TeM KoaunuecTBo JuiekTpoHHbIE (UG POBHbIE)
n/  NporpaMmsl 4acoB o0pa3oBaTejibHbIE PeCypPChI
n
Paznen 1. TenmioBuIe ABJIeHUSA
bu6nuoreka [IOK
1.1 C 7 7
TPOCHHE 1 CBOMCTBA BEILECTBA https://m.edsoo.ru/7f4181ce
1.2 TemoBble NMpouecchl 21 bubmmorexa [TOK

Pa3znen 2. DiiekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS

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

DNeKTpUUYECKUE 3apsiabl.

bubnnoreka IIOK

2.1 3 7
ap;DKeHHf 1 e 1 X https://m.edsoo.ru/7f4181ce
B3aNMOJICHCTBHE
bubmuorexa [JOK
2.2 I1 7| 7| 20
OCTOHHBIH SJICKTPHACCIII TOK https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
2.3 M 6
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
2.4 9 4
JICKTPOMATHITHA HHYKIHA https://m.edsoo.ru/7f4181ce
PesepBHoe Bpems 3
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ITPOI'PAMME
9 KJIACC
Ne HaumenoBanue pasaesnos u tem KounuecTrso DJIeKTpOHHbIe (LM (PpOBHIE)
n/n NmporpamMmbl 4acoB o0pa3oBaTe/ibHbIE PeCypChl
Pazgen 1. Mexanuueckue siBJEHHUSA
11 MexaHn4ecKOe IBIKEHUE U 10 bu6nuoreka [IOK
' CHOCOOBI €r0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
1.2 B 7| 2
aumMosiencTBIe Tel 0 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
1.3 3 10
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Pasznea 2. Mexannueckue Koae0aHUS H BOJTHBI
bu6nuoreka [IOK
2.1 M 7
CXAHMICCKHE KOTIc0aHu https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckne BOJIHBI. 3BYK 8 bubmmoreka [JOK




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

Pasjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 bubnmnoreka HOK
DJIEKTPOMArHUTHBIE BOIHEI https://m.edsoo.ru/7f41a4a6
Pa3nen 4. CBeToBbI€ IBJICHUSA
4.1 3aKOHbBI PaCIpOCTPaHEHHUS CBETA 6 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 hitps-//m.c dsogru 741426
43 Paznoxxenue Genoro cBera B 3 bu6nuoreka [IOK
CHEKTP https://m.edsoo.ru/7f41a4a6
Paszgen S. KBaHnToBbI€ SIBJICHUS
51 Hcnyckanue u noriomneHue 4 bubnmoreka [JOK
CBE€Ta aTOMOM https://m.edsoo.ru/7f41a4a6
bubnuotexa [JOK
32 Crpoetie aTomHOro A1pa 6 https://m.edsogru/7f41a4a6
5.3 SlnepHblie peakiu 7 Bubmaorexa ITOK

Paspen 6. IloBTopuTe1bHO-00001a0IIUIT MOAY/Ib

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

[ToBTropenue u 0000IEHNE

bubnnoreka IIOK

1 -
6 COACPIKaHMs Kypea pusuKi 3a 7 ? https://m.edsoo.ru/7f41a4a6
9 kJacc
OBIIEE KOJIMYECTBO YACOB I10 102
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