MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
JenmapramenT oOpasoBanusi Bosoroackoii odsactu

YupasJienne o0pa3zoBanusi AiMuHucTpanuu r. Bosoraa

MOY "COLI Ne 19"

PaCCMOTpCHO Ha IICAarort4cCKoOM YTBepmzxan

COBETE
HAupexrop MOY «COII Ne 19»

MOY «COII Ne19»
ITporokosn Ne 9 or 30.08.2023

PABOYAS IPOTPAMMA
(ID 2462595)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

1St oOyvaromuxcst 7-9 KjiaccoB

Cocrasutens : Crapoctuna E.B.

r. Boaoraa 2023



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHOU paboueit mporpaMmMbl BOCIUTaAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYeHHs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma 1o ¢u3uKe ycTaHaBIMBAET paclpesesieHue yueOHoro Marepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
W3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[TporpamMma mo Qusuke pazpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®duszuka SABISIETCA  CHCTEMOOOPa3ymoOIIMM I €CTeCTBEHHO-HAayYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OWoONOrueu, actpoHomMued u QGU3UICCKOU
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 riaBHBIX 3a7a4 (PU3UUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

® Hay4YyHO OOBSCHSTH SIBJICHMUS,

® OIICHHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS,

® UHTEPIPETUPOBATh  JI@HHBIE M  HUCIOJIb30BAaThb  HAy4HBIE
JI0Ka3aTeNbCTBA JUIS TOJTYYSHHS BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «®Duszuka» B
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oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3uKu:

NpUOOpETEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI KakK pe3yjbTaTa HW3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupOBaHUE TPEICTABICHUNA O POMU (UUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBICHMH O  BO3MOXKHBIX  cepax  Oyayuien
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTrkeHne 3TUX TIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1iero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIICTYIONINX 3a/aY:

NpUOOpPETeHUE 3HAHWMK O JWCKPETHOM CTPOSHWW  BEMIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JAJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB DEIICHUS TMPOCTEUINUX paAcUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEIHLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHBOpMaIel (GU3NIECKOTo COACpKaHUs,
BKJTFOYAsi HH(OPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMU TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHKEHUSX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOILEro

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §



Kiacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 gaca B HeJeli0).

[Ipennaraemselii B mporpaMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATEIILHBINA XapaKTep, YUUTENb JeJIaeT BRIOOP MPOBEACHUS
7a00paTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuUznyecKue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4alT MPUPOLY.
EcTecTBEHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro apiieHus. Onucanne GU3NUecKux sBJICHUN ¢ TOMOUIbIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIJIOBbIE, DJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®Ouznyeckue mpuOOPHl M MPOIEAypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue UeHbl JeJIeHUs IKaIbl U3MEPUTEIBHOTO TPUOOpa.
N3mepeHne pacCcTOSHUMN.

N3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TETa.

Onpenenenue pa3sMepoB MaJIbIX TeJl.

ok whPE

N3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATYpHI.

o

[IpoBeneHre ucciienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibIle, YeM OO0JbIle BHICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxenne yactull BemecTBa. CBsI3b CKOPOCTH JABWKEHHS YacTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJBIX
(kpuctamamyeckux) Tesl. B3anMoOCBs3bp MEXK]y CBOWCTBAMU BEHIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.



1. HaGmtonenue OpOyHOBCKOTO JBUKECHHUS.

Hab6mronenune nuddysun.

3. HaGmonenue  siBieHUW,  OOBACHAIOMIUXCS  MPUTSDKCHUEM WU
OTTaJIKMBAaHUEM YaCTHUI] BEIIECTBA.

N

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka pguameTpa aromMa METOAOM pPsOB  (C  MCIOJIB30BAaHUEM

dboTorpadwuii).

2. OnbITHI 0 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uvHEpUMH. 3aKOH WHEpUuU. B3aumojnelicTBHe Tea Kak IPUYHHA
U3MEHEHUS] CKOPOCTH JBW)KEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULIE
00BéMa BellecTBa.

Cuna xak xapakTepHCTHKa B3auMoaencTBusa Ten. Cuila yrnpyroctd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHIla TSDKECTH Ha Ipyrux Ianerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

HabGnronenue siBjeHUs] HHEPLIVH.

Hab6nronenune n3MeHeHnust CKOPOCTH MPU B3aUMOJICHUCTBUH TEIL.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHune CHJI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopuvie pabomel u onvimel.

1. OnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBUKEHHUS (IIapuKa B JKHUJIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIaphKa I10
HAaKJIOHHOM IJIOCKOCTH.

3. Ompenenenuie MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThl, 1EMOHCTPUPYIOIIKME 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

o0k wnE



Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUIKOCTH OT TIIyOWHBL. [ mapocraTuyeckuid
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPaTyphI.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.
VYcnoBue miaBaHus TEJ: IUIABAaHUE WM NOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMaA MOTPYKEHHOU B
KUJIKOCTh YaCcTH Tela.

2. OmpeneneHre  BBITAJKUBAIONICH  CHIIBI, JIEHCTBYIONIEH Ha  TEo,
IIOrPYKEHHOE B JKUIKOCTD.

3. TIpoBepka HE3aBUCUMOCTH BBITAJITKUBAIOIIECH CHIIbI, ACHCTBYIONICH Ha TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHJIBI,
JIEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT O00BEMA TMOTpYyXKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. DHeprus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHAs MJOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phlyara K OJIOKY.

o0k wnE
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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

Hemoncmpauuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Onpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEla

10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBaHue yclIoBUN paBHOBECHS pblyara.

3. Uzmepenue KIIJl HakTOHHOM TIOCKOCTH.

4. W3ydeHue 3aKOHA COXpaHEHMsI MEXaHUUECKON SHEPTUH.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T0JIOXKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPHUHU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BeEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISIPHO--KUHETHYECKOW TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemMmeparypsl €O CKOPOCTBIO TEIJIOBOIO JIBH)KECHHSI
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsSI BHYTPEHHEH HHEpPruu:
TeIrIonepeaaya 151 COBEpLIEHUE paboTHI. Bunpl TEIUIONEPENAUN:
TEIUIONIPOBOAHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonnuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemiIooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JABJICHUSL.

BnaxnHocTs BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpunuuner pabotsl TemnoBbix aBurareneit KIIJ[ TemmoBoro asuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.



Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.

Habnrogenue TemioBoro pacuupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH O00bEMa UM HArpeBaHUM WU

OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunp! Terionepeayu.

OxJaxJieHue Ipyu COBEPIIICHUHN padOTHI.

. HarpeBanue nipu coBepIiiieHUN pabOThl BHEITHUMU CHUJIAMHU.

10 CpaBHeHUE TEITIOEMKOCTEHN pa3IMYHBIX BEIIECTB.

11.HabmnroneHue KUmneHusl.

12.Hab6nroeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TUTABICHUH.

13.Moienu TEIIOBBIX ABUTaTENIEH.

Jlabopamopuvie pabomel u onvimol.

1. OnbIThl IO OOHAPYKEHUIO ACUCTBUSI CHJT MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OTBITHI 1O BBIPAIIMBAHUIO KPUCTAUIOB IMTOBAPESHHOM COJIM WIIM caxapa.

3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

4. OmnpepaeneHue AaBJIeHUs BO3yXa B OAJJIOHE HITTPUIIA.

5. OnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JABJICHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JJTMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGnmionenve wuW3MEHEHUsS BHYTPEHHEM OJHEpPruM Tela B pe3yibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. UccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEMIMBAHUU XOJOJHON H
ropsiyer BOJIBL.

9. OnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJON  Mpu
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

10.Onpenenenue yaeapHON TEIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue npoiiecca UCIapeHus.

12.0Omnpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.

13.Onpenenenue yaeapHON TEIIOTHI IJIABJICHUS JIbA.

ok wbhPE
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Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsoB. BiaumonelicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA H3JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
I ydactka nenu. llocienoBarenbHOe W MapalIENbHOE  COSAMHEHUE
MPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAaYEHHE Ui )KU3HU Ha 3eMIIe.
Omeir  Opcrega. MarauTHoe TMOJ€  BJIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCTIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSAKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUYECKAst MHAYKITHS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[IpoBOAHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.

. JlercTBUSA 3JIEKTPUYECKOTO TOKA.

10 DJIEKTPUYECKUM TOK B KHUJIKOCTH.

11.T"a30Bblit pa3psia.

12.VI3mepenne Cuitbl TOKa aMIIepMETPOM.

13.M3Mepenne dIeKTPUIECKOTO HANIPSHDKSHHS BOJIBTMETPOM.
14.Peoctat 1 Mara3uH CONPOTUBIICHUM.

©WooOoNO~wNPE
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15.B3anmoieiicTBHE MOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH Pa3IeICHUS MTOJIFOCOB MarHHTA.

17.MonenupoBaHie MAarHUTHBIX MTOJIEH MOCTOSHHBIX MarHUTOB.

18.0mbIT DpcTena.

19.MarauTHoe 1moJsie Toka. DJIEeKTPOMAarHur.

20. [leficTBrE€ MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.

21.2neKTpoABUTaTENh OCTOSIHHOTO TOKA.

22.UccnenoBaHue sIBICHUS AIEKTPOMAarHUTHOW MHIYKIIUH.

23.0nbiTEl Dapases.

24.3aBUCUMOCTb HAINpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HHKHOBEHHUSI.

25.251eKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1. OnpiTel 1O HAOMIOACHUIO DJIEKTPU3AIMM TeNl WHIAYKIMEH W Tpu
CONPUKOCHOBEHUH.

2. HccnenmoBanue MAEWCTBUSA DIEKTPUUECKOTO TMOJIE HA TMPOBOJHUKUA U
JUAJIEKTPUKH.

3. COopka u mpoBepka pabOThI JIEKTPUUECKOMN LIEMH MOCTOSHHOTO TOKA.

4. U3mepeHue U peryiupoBaHUe CUJIbI TOKA.

5. N3mepenue u perynmpoBaHue HaNPSKEHUS.

6. HccnemoBanne 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 pPe3ncTop, OT

COIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS Ha PE3UCTOpE.

7. OnsITsI, JAEMOHCTPUPYIOLINE 3aBHCHUMOCTh AJIEKTPUYECKOTO
CONPOTHUBIIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOL[AJAXd TONEPEYHOTOo
CEUeHHs U MaTepuania.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUH MPH TOCIEA0BATEIHHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CWJIbl TOKa MpH MapaieIbHOM COEIUHEHUU
PE3UCTOPOB.

10.Onpenenenue pabOThI AESKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11.0Ompenenenrne MOIIHOCTH OJCKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrTope.

12.ViccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Y€pe3 JIAMIIOUKY, OT
HaINpsHKEHUs Ha HEW.

13.0Onpenenenune KIIJ[ narpeBaTens.

14 .ViccnenoBaHre MarHUTHOTO B3aWMO/ICUCTBHUS MOCTOSTHHBIX MarHUTOB.

15.M3yueHne MAarHUTHOTO TIOJS TMOCTOSIHHBIX ~MAarHUTOB TPH  UX
00BEIMHEHUH U PA3JICICHUN.

16.WccnenoBanue NeUCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17.00bITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIbI B3aUMOJCHCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJEHUS TOKa B
KaTyIIIKE.

18.N3ydenue AeicTBUS MarHUTHOTO TOJISl HA MPOBOIHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3y4eHHue padoThl AICKTPOABUTATEIIS.

20.Uzmepenue KIIJI anexTpoaBUTraTeIbHON YCTaHOBKH.

21.0mpITHI TIO WCCJICIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOW WHITYKIIHH:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYCHHS W HaIpaBJIeHUs WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBmwkeHHE. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsMOJMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMKEHHE MO OKpYyXHOCTH. Ilepmon u wactora oOpalleHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsii 3ak0H HerotoHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianeT BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOukU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mmmynbsca. UMnynbe cuiibl. 3aKOH COXpaHEHHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprus cxaTol npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW HSHEPTHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HaOnrogeHne MEXaHUYECKOro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

CpaBHEeHHME TyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJIHFHO Pa3HBIX TEJI OTCUETA.

H3mepenre CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHHOTO JIBUYKEHUS.
HccaenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHHUSI.

HabGnrofeHue NBKCHHS Tella IO OKPY>KHOCTH.

Habnronenne MexaHMIeCKUX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpum €€ paBHOMEPHOM W YCKOPEHHOM JBIKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejda M JCUCTBYIOIIECH Ha HETro
CHJIBI.

Habnronenune paBeHCTBA CHIT IPH B3aMMOICHCTBUH TElL.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JBUKCHUH.

10.I1lepenaua ummnynbsca npy B3aUMOJCHCTBUM TE.
11.IIpeoOpa3zoBanusi JHEPTUH IIPU B3aUMOICHCTBUU TEJL.
12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.CoxpaneHnne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.
14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU CBOOOTHOM MaJCHUU.

16.CoxpaHeHre MEXaHUYeCKOW SHEPTUH TPU JBMIKEHUU Teja Mo JeHCTBUEM

MPY’KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

oo

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

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TUIOCKOCTH.

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

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.
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10.Onpenenenne pabOTBHl CHJIBI YINPYrocTH TMpH TOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

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

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

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

Jlemoncmpayuu.

1. HaGmrogenne koneOGaHWl Ten MOJ JEWCTBHEM CHUJbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.

o0k wn

Jlabopamopuvie pabomul u onvimaol.
1. Ompenenenve 4dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasITHUKA.
2. OmpeneneHrie 4acTOTHl U TIEpHO/ia KoneOaHu MPY>KUHHOTO MasSTHHKA.
3. HccnenoBanue 3aBHCHMOCTH TTEpHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.
4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIa KOJIeOAaHUN TPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.
5. TlpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW T'py3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Tpy3a.
6. OmpIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH Mepuoja  KoJjaeOaHwii
MPY>KUHHOTO MasTHUKA OT MacCChl Tpy3a M KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHus CBOOOHOTO IMaICHHUS.
Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETa.

Hemoncmpauuu.

1. CaoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIEC CBOMCTBa CBETA.

Jlabopamopuvie pabomul u onvimol.

1. N3ydyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBbIO MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. lcrnonab30BaHUE TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

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

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

. [Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10.Monenb riasa.

11.Pa3nokeHue OeI0ro cBETa B CIEKTD.

12.Tlonyyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopusie pabomel u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. W3zydeHue xapakTepUCTUK H300paKeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HUccnenoBanme 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.

©WooNOk~wWNRE
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4. TlonmyueHue M300paKEHHM C IOMOIIIBIO COOUPAIOIIEH JTMH3BI.

5. Ompenenenrie POKYCHOrO pacCTOSTHUS M ONTHYECKOW CHJIbI COOMPAOIIEH
JIMH3BL.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITel IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Pa3nea 12. KBanToBble IBJICHUS.

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

PagnoaktuBHocTh. Anb(da-, 6eta- U raMma-uznydeHusi. CTpoeHHue aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. M3orombsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

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

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHHUS.

CrekTpbl pa3IMyYHbIX ra30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanus uznydeHus NpUpOJHbIX MUHEPAJIOB U IIPOITYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnrogeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTUU YACTUIBI 110 TOPMO3HOMY
nytH (1o doTorpadusim).

3. U3mepenue pagnoakTBHOTO (poHa.

o0k wnPE

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
U 00oOmieHHs  MPEAMETHOTO  COAEpX aHUs U ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Tpu u3yyeHUN NaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAay4YHasi I'PaMOTHOCTb: OCBOEHHE Hay4YHBIX METOJIOB HCCIEIO0BaHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOI'O paszena peaausyercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILLECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JJOCTM>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIET0o 00pa3oBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B

HacCTH:

1) maTpMoTH4YEeCKOr0 BOCIMTAHUA:

[} mposIBIICHHE UHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3ruecKol HayKu;

[} IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSM POCCHUICKUX YUEHBIX--(DU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

[] TOTOBHOCTbh K aKTUBHOMY YYacTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX MpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM HPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

[] ocO3HaHME Ba)XKHOCTU MOPAIbHO--3TUYECKUX IMPUHLUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

[] BoCTIpUSTHE ICTETHMUECKUX KauecTB (PU3NYECKOW HAyKH: €€ rapMOHUYHOI'O
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IMO3HAHMS:

[] oco3HaHME LEHHOCTH (U3MYECKOW HAYyKM KaK MOIIHOIO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBI;

[] pa3BuTHE Hay4YHOW JIIO0O3HATENBLHOCTH, WHTEPECAa K HCCIEN0BATEIbCKON
NEeATENBHOCTH;

5) ¢opmupoBaHus  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
Os1aromoJry4ust:

[] oco3HaHHWE UEHHOCTHM Oe30MmacHoro ooOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpaHCIOPTE, HA JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM 00OpYyIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

[1 chopMuUpOBaHHOCTh HaBbIKa pe(JIeKCUH, MPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:
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[J aKTMBHOE y4yacTHE€ B PEUICHWU NPaKTUYECKUX 3a7ady (B pamMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alliM, TOpojJia, Kpas) TEXHOJOTUYECKON U
COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

[} uHTEpec K MPaKTUYECKOMY HU3YyUYEeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PUMKOM;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

] opueHTalus Ha MpUMEHEHUE (PU3NYECKUX 3HAHUU [IJIs pElIeHHs 3a/1ad B
0o0JIaCTH OKpY’KalollleW cpenpbl, TJIAaHUPOBAHMUS TOCTYIIKOB U OLEHKH UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

[J oco3HaHue TrI00aIbHOTO XapakTepa AKOJOTUYECKUX MPOoOJeM U MyTed HX
pelieHus;

8) amanTanuum K U3MEHSIIMMCH YCJOBHAM COUHMAJBHON W NPHUPOIHOI
cpeabl:

[] moTpeOHOCTh BO B3aUMOJCHCTBUU TIPHU BBINOJTHEHUH HCCICIOBAaHUN H
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

[J TMOBBIIEHHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NeATEIIbHOCTD;

[]  morpeOHOCTH B (POPMHUPOBAHMUM HOBBIX 3HAHMM, B TOM YHUCIE
dbopmynIupoBaTh WACH, MOHSATHS, TUMOTE3bl O (PUIMYECKUX OOBEKTaX U
SBJICHUSAX;

] oco3Hanue neUITMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

[J TmIaHUpPOBAHHUE CBOETO pPa3BUTUS B MPUOOPETEHUU HOBBIX (U3UYECKUX
3HAHUI;

[J cTpemiieHHE aHAJIU3UPOBATh U BBISBIIATH B3aMMOCBS3U MPUPO/IbI, OOIIECTBA
Y DKOHOMHUKH, B TOM YHUCJIE C UCIIOJIh30BaHUEM (PU3UUECKUX 3HAHMIA;

[] OoLleHKa CBOMX JEHUCTBUM C Y4ETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbraTe OCBOEHMsI TporpaMmbl MO (PU3MKEe Ha YPOBHE OCHOBHOIO

oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHUKATUBHBIC  YHUBEpCaJbHbIC  y4YeOHBbIC  JCHCTBUS,  PETYJISATUBHBIC
YHHUBEpCAJIbHbIC YUeOHBIC JICHCTBUS.
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ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBnie JJornueckue 1eiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M MPU H3YyYEHUH (PU3NIECKUX
SIBIICHUI ¥ MPOIIECCOB, JI€JaTh BHIBOJABI C MCIIONH30BAHUEM JETYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BbIIBUTaTh TMIIOTE3bI O B3aWMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaAMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHe JeiiCcTBUS.

MCIIOJIb30BaTh BOMIPOCHI KAK MCCIIEN0BATENbCKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMbBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
POBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTAThH MPEATIONOKEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHSTH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHGPOPMALMM WM JIAHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOMU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYI (OpMY MpEACTaBICHUS
uHpOpMallMl ¥ WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, IMarpaMMaMi, UHOU rpauKoi 1 UX KOMOMHALIUSAMU.

KoMMmyHHMKaTHBHBIE YHHBeEpPCAJIbHbIC Y4eOHbIe N1eliCTBHA:
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B X0/ OOCYXAeHMs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX

paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U

BBICKA3bIBAaTh HJEU, HAIlCJICHHBIE HA pELICHUE 33/JaYd M TMOAJAEp KaHHe

01arokenaTeIbHOCTH OOIICHUS;

® COINOCTAaBJIATH CBOM CYXKICHHS C CYXACHUAMH JPYIMX YYaCTHUKOB
uanora, oOHapyKMBaTh pa3IM4Me U CXOACTBO MO3ULIMIL;

® BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;

e nyOJIMYHO MPEACTABIATH PE3YIbTATHI BBHIIOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

® TIOHMMaTh ¥  HCIOJB30BaTh  MPEUMYyIIECTBA  KOMAaHTHOW U
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (hU3UUECKOM
poOJIEMBI;

® IPUHUMATh LIETU COBMECTHOM NEATENbHOCTH, OPraHU30BbIBATH JEHCTBUS
no €€ JOCTIKEHHUIO: paclpeiessiTh poiH, OOCYKIaTh IPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

® BBIMOJHATH CBOIO YacTh PaOOTHI, JOCTUTAs] KAY€CTBEHHOTO pPe3yJibTaTa Imo
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;

® OIICHMBAaTh Kaue€CTBO CBOET0 BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSIM,

CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:
® BBISIBIIATH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyAIHSIX, TPEOYIOITUX
JUTSL petieHust GU3NIECKUX 3HAHUM;
® OpPHUCHTHPOBATHCA B PA3IUYHBIX TOJXOJaX TPUHATHS  pEIICHUMN
(vHIMBUAyaTbHOE, TIPUHSATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
rpynmnoi);
® CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelieHus] (PU3NUeCKO 3a1aun WIn
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIpeIjiaracMbie BApUAHTHI PEIICHUH;
® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:
® JaBaTh aJCKBAaTHYIO OLIEHKY CUTYyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,;
® OOBSCHATH TMPUYMHBI  JOCTMOXKEHHS  (HEAOCTHUIXKEHHUs) pe3yibTaToB
NesATEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;
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® BHOCUTb KOPPEKTHUBBI B AEATENBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3MYECKOTO HUCCIEOBAaHMS HWJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIBCTB, HM3MEHUBIINXCSA CUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETIU U YCIOBUIM;

® CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;

e IpU3HaBaTh CBOE MPABO HA OLIMOKY MpHU pelIeHUH (PU3NUECKUX 3a]au WU
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IMPABO APYIOro.

HPEIMETHBIE PE3YJIbTATDBI

K koH1y oOyueHus B 7 kjiacce nIpeIMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y O0YUaAIOIUXCS YMEHHIA:

® WCNONB30BaTh TMOHATH: (u3MUecKkHe ¥  XUMHUYECKHE  SIBICHHSA,
HaOI0IeHNE, HKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BemiecTBa (TBEpPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe JIBI)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPaeKTOpUs, pPaBHOACHCTBYIOIIAs
cuna, aedopmanus  (ymopyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

e paznuyarh sBIeHUS (Muddy3us, TEMI0BOE IBMKEHHUE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JIBIKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICICTBHE TeJ, paBHOBECHUE TBEPJIBIX TEJ C 3aKPEIUIEHHON OChIO
BpallleHus, Tepefada JaBiCHUsS TBEPABIMU TENaMH, >KUAKOCTAMH U
razamu, arMocdepHOoe [aBleHHE, IUIABaHWE TN, IPEBPAICHUS
MEXaHUYECKON DHEPrHH) MO OMHCAHUI0 MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOe SBJICHHUE;

® pacrmo3HaBaTh TNPOSBICHHE UW3YYCHHBIX (PU3NUYECKUX SBICHUN B
OKpY’)XalollleM MHUpe, B TOM 4ucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
PUMEPBI TBMKCHHUS C Pa3IUIHBIMH CKOPOCTSIMH B JKMBOW W HEKHBOM
npupoje, ACUCTBHE CHUIIBI TPEHHS B TPHUPOJNE W TEXHHUKE, BIHSHUC
aTMOC(EpHOTO JTaBJICHUS Ha >KMBOW OpraHW3M, IJIABaHUE PbIO, phIUuaru B
TeJe YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a]]auy B yueOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;

® OMUCHIBATh M3yYEHHBIC CBOMCTBA TN M (PU3NYCCKUE SIBICHUS, UCIIOIB3YS
dusznyeckue BeMMYMHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIA TSHKECTH, BEC

Tena, CWJla TPEHWs, JAaBleHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
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BBITAJIKMBAIOIIAs CUJIa, MEXaHUYeCcKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbI, KOA()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KMHETHYECKas M NOTEHLMAIbHAS SHEPrus), NpPU ONHCAHWHM NPaBUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICH  HUCIHOJIb3yeMbIX  BEIMYUH, HUX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKHUX BEIHUNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBuJjIa CJIOKEHUs Cuil (BAOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbluara (0J10Ka),
«30JI0TO€ IIPAaBUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHAa H
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;
OOBACHATH (PU3UUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTh 00bACHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 32aKOHOMEPHOCTH;
peumars pacy€THbIE 3amadud B 1—2 JEUCTBUS, HCIONB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE AJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YEeHHOU (PU3NUECKOI BETUYNHBI;
pacrno3HaBaThb MpPOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpU MOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
NpeanosjoxkeHue  (TUmoresy),  pas3inyaTb W UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI T10 €T0 pe3yJIbTaTaM;
MPOBOJUTH OMbBITHI 1O HAONIOAECHUIO (PU3MYECKHX SBJICHUW WM
bu3IecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;
BBITIOJIHATD MPSMbIE W3MEPEHUS PACCTOSAHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHUIBI M TEMIEPAaTypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nU(@POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUS MPUOOPOB C YYETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTA U3MEPEHUI;
IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BETMUUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX HW3MEPEHUN (3aBUCUMOCTH ITyTH
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pPaBHOMEPHO [BIDKYILETOCS Tela OT BPEMEHU [BIKEHUS Teia, CUIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOMIAAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YIOPYrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAIKUBAIOUIEH CUIIBI OT 00BbEMa
NOrpyXKEHHON YacTU Tejla U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMsSI TEJ, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENO0BaHUs, coOUpaThb YCTaHOBKY U
BBINOJHATh U3MEPEHUs, Cilenys MPEeAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICTIOBAHMS,

IPOBOJUTHh KOCBEHHbIE H3MEpPEHMs] (DU3MUECKUX BEIUYUH (IUIOTHOCTH
BELIECTBA JKUAKOCTU MW TBEPAOro Tejia, CUIA TPEHUSI CKOJIBXKEHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOU[as CWiIa, JEHCTByoIlas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTMUHHBI;

COOJTIOIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOJABWKHBINA U HETOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTD;
XapaKTepu30BaTh MPUHIUMBl JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SBJICHUM M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOr0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYKAIOLLEH CPEIE;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B MHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
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uH(MOpPMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIB30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJJaHU HayYHO--TIOMYJISIPHYIO
auTepatypy  (U3HMYECKOrO0  COACpKAHUS, COPABOYHBICE MaTEpHUabI,
pecypcel cetu HTEpHET, BlIafeTh NPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIC M YCTHBIC COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIU (HU3UIECKOTO COACPIKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4eOHBIX WCCIENOBAaHUN, MPU HSTOM TPaAMOTHO HCIOJIB30BATh
W3YYCHHBIM TOHATUHHBIM amnmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NPE3CHTALlAEH;

IPU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIECAOBAaHUN pacrpeaeisiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJayaMu,
CIEOUTHh 3a BBINOJHEHWEM IUIAHA JICHUCTBUHM, AaJCKBATHO OIICHUBATH
COOCTBEHHBIH  BKJIQJ] B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAsI MHCHUE OKPYKAIOLIHUX.

K xoHI1y 00yueHus B 8 kJiacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

VCIIOJIB30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC TeNa, HACHIICHHBIM M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEeMIEepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUraTellb,
AIIEMEHTAPHBIN AIEKTPUUYECKUHN 3apsAl, DIEKTPUUYECKOE TMOJIE, TPOBOJIHUKU
Y IUDJICKTPUKU, TTIOCTOSHHBIN AJEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyarh ABJIEHUS (TEIUIOBOE pAacCUIMPEHUE M C)KaTHe, TeIulonepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpUCTauIM3auus (OTBEpIAEBAHUE), KHUIICHUE,
TeIuIonepesaya (TEeTIonpPOBOAHOCTb, KOHBEKIIHNS, U3JIyYEHHUE),
AIEKTpU3aLMs TN, B3aUMOJCUCTBUE 3apsAI0B, NCUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBUE MArHUTOB, JECHCTBUE
MAarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIUS)
[0 ONHUCAaHWI0 UX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE H3YYEHHbIX (U3UYECKUX SBJICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULIPHBIE SBICHUS B IPUPOJE,
KpUCTaulbl B Hpupoae, usiydyeHue ConHua, 3amep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
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SBJIEHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
yueOHYI0, BBIACIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PU3NUYECKUX
SIBJICHUU

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, HUCIOIb3YS
¢duznyeckre BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTA
IUIABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHus, YJENbHAas TEIJIoTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsf,
Cuja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTHUBIIEHUE NPOBOJHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
NIEKTPUYECKOr0  TOKA), NPH OINHCAHMM NPABHWIBHO TPAKTOBATH
(¢u3nYECKUi CMBICI HCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €OMHHIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYUHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULUU MOJIEH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKHE TPOLECCHl M CBOMCTBA TeJd, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapAKTEPa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2-3 JEHCTBUSA, HCHOJb3YyS 3aKOHBI M
dbopMyIibl, CBsI3bIBaOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3a/la4yd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIHI,
HEOOXOJUMbIe Al €€ pelIeHHs, NPOBOAMTH pPacu€Thl U CPAaBHUBATH
MOJy4Y€HHOE 3HaUYeHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(u3NYECKUX METO/IOB, MCIIONb3Yys OINMCAHME HCCIIEJOBAHMS, BBIIEIATH
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IPOBEPSAEMOE MPEANOJIOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOPSIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJBL;
OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
$uznyeCKuX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCTHIBAHUS U
HarpeBaHusi IpH M3JIYYEHUHM OT I[BE€Ta H3Iydarole (MOraomaroeil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
Iomaau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs Tl W B3aUMOJICUCTBHUE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyalIM3allMsl MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JIEWCTBUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKa):  (OPMYIMPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000py10BaHUs, ONUCHIBATH X0 OMbITa U (POPMYJINPOBATH BHIBOBI;
BBIIOJIHATh  INPSAMBIE  W3MEPEHHs]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXHOCTH BO3JyXa, CHJIBl TOKA, HAIpPSDKEHUS C HCIOJIb30BAHUEM
aHAJOrOBBIX NPHUOOPOB U JATUMKOB (DPU3MYECKUX BEJIUYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOrO
CEYEHMS U YIEIBHOIO COITPOTHUBIICHHS BEIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 TMPOBOAHMK, OT HANpsHKEHUS Ha  IMPOBOJHHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M  MapajUyIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATHh HCCIIEOBAHHE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJIYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUll M TrpaduKoB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;
MPOBOJUTh KOCBEHHbIE U3MEpeHUd (PU3NYECKUX BeaU4MH (yHAesbHas
TEMJIOEMKOCTh ~ BEIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUMHBI;
cOOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;
XapaKTepu30BaTh TMPUHIMUMBl JEUCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIBTMETP, CUETUMK DIIEKTPUYECKOM DHEPIUH, DJIEKTPOOCBETUTEIIBHBIE
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puOOPHI, HATPEBATEIBHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHEC
MPEAOXPAHUTEIN, STEKTPOMATHUT, SJICKTPOIBUTATENIb MOCTOSIHHOTO TOKA),
WCIIOJIB3YysI 3HAHUS O CBOWCTBAX (PU3UUYECKHX SIBJICHUN W HEOOXOIUMBIC
bu3nueckue 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA W U3MEPUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIIEMEHTOB AJICKTPUUECKUX 1IETICH;

® [PUBOAWTH MNpUMEPHl  (HAXOIWUTh HUH(MOpPMAIUMIO O  MpUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU JIsi oOecriedeHrs 0€30MacHOCTH MpU OOpallleHuu ¢ npudopamu u
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAOLIEN CPEE;

® OCYIIECTBISATh TMOUCK uWHGMOpPMAMU (U3UYECKOTO COJACpX aHUS B
NHTepHeTe, HAa OCHOBE HMEIONIUXCA 3HAHUW H MYyTEM CpPaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH MH(OpMAIMIO, KOTOpas
SBJISIETCS MPOTUBOPEYMBOMN UITU MOXKET OBITh HEJJOCTOBEPHOI;

® UCIIOJIH30BATh MPU BHITIOJHEHUU YUCOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOTO  COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypcel cetu HTEpHET, BiafeTh MPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

® Co3/aBaTh COOCTBEHHBIC TMHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJepKaHMs, B TOM 4YHCIE MYyOJMYHO TPEJICTABIATh PE3YyIbTAThI
MPOEKTHOW WJIM UCCIEA0BATEIBCKON JIEATEIIbHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TOHATHHHBIA ammapar Kypca (Qusukw,
COMPOBOXK/IaTh BBICTYILJICHUE MPE3ECHTALINECH;

® MpU BBIMOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUM (HU3NUECKUX
MPOLIECCOB paclpeliesaTh O0A3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 3aJ]Ja4aMHU, CJIEIUThH 3a BHINIOJHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, AaJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

® 1CMOJIb30BaTh TMOHSTHS: CHUCTEMA OTCY€Ta, MaTepuaiabHas TOYKa,

TPAeKTOPHs, OTHOCUTEITLHOCTh MEXAaHWYECKOTO MBIKCHUS, AehopmMarius
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(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHUus U
BOJIHBI, 3BYK, HMH(pa3ByK U YJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaTbHO30PKOCTb,
CHEKTpPbI MCIyCKaHUs U MOTJIONIEHus, anb(da-, OeTa- 1 raMMa-u3Iy4eHUs,
W30TOIBI, SIEPHAS] SJHEPIETHKA;

pasznuyuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHUMOJCHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY’KJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKEHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM TPEIOMIICHHE
CBETa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJIOr0o CBETa B
CHEKTP M CJOXKEHUE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasA PaJHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CIIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpy’XaroleM Mupe (B TOM uucie (PU3NYECKUE SBJICHHUS B MPHUPOJIE:
IPWINBBI U OTIIUBBI, ABMKEHUE MIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 5XO, IBETa Te,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPa(pUOJETOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
paAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEpPANOB, JEHUCTBUE pPAJAMOAKTHBHBIX M3IyYECHUH Ha
OpraHu3M 4eJIoBeKa), MpH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (U3UYECKUX
SIBJICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢bu3nyeckue BeIWYUHBI (CpelHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBMOKEHHH, YCKOPEHHE, MEpEeMEIleHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTOCTH, CUJIA TSAXKECTH, YCKOPEHHE
CcBOOOMHOTO TAJCHMs, BEC Telld, HUMIYJIbC TeNa, HWMIIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIUANbHAs HHEPrusl Tena,
IIOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, IOTCHIMAIbHAS DHEPTUS CKATOU
IIPY)KUHBI, KHHETHYECKas DJHEpIus, IIOJIHAas MeEXaHU4ecKas DSHeprus,
NEPUOJ U YacTOTa KoieOaHuM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
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TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEIOMIICHUSI CPEMbl), PU OMHCAHUU
NPaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJIB3YEMBIX BEIUYHH,
00O3HAYEHUA U EIUHUIBI (PU3UYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUs DHEPTHH, 3aKOH BCEMHUPHOTO TITOTEHHUS,
NOPUHLIUAI CYNEPHO3UIMH CHJI, TNPUHIUI OTHOCHTENbHOCTH [amues,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOIO U MacCOBOTO YHUCEI
OpU SJAEPHBIX PEAKIMSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHWE U3 2-3
JOTHYECKHX ILIAaroB C ONOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacy€THbIe 3adadd  (OMUparolmuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAOLINE (PU3HUUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 33Jaud 3alHChIBaTh KPaTKOe
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYIIbl, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PACUEThl U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (u3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPhIE MOXXHO PpELIUTh MpU MOMOUIH
($u3NYECKUX METO/OB, MCIONb3ys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEpsiIeMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBUIBHOCTh MOpPSIKA
NPOBEICHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUH U OTIBITOB;

OPOBOJAUTH OMBITBI MO HAOMIOACHWIO (DHU3UYECKUX SBICHUNA WIH
¢busznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPY>KHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MpsIMOJIMHEIHOE PaCIIpOCTpaHEHUE CBETA,
pasiokeHue OeNoro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajieé M CBOWMCTB HM300paKeHHSI MpeaMeTa B COOMpAFOIICH
JAuH3e, HAOMIOJEHHE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3IIYUECHHUS):
CaMOCTOSITEIBHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
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o0OpylOBaHUs, OMNHCBHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
cCpeqHee 3HAYCHHE U3MepsAeMOill BeldnuuHBl ((POKycHOE paccTosHuE
cobuparomiell JIMH3bI), OOOCHOBBIBaTH BBIOOP cHoco0a U3MEpEHUs
(M3MepUTEILHOTO PHOOpa);

IPOBOJAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIHUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJICOaHMI MaTeMaTHYeCKOr0 MAasSTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKE€HUs CBETa OT yIJia MaJeHUs U yrija MPEeIoMIICHUs OT yria
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢bu3nYeCcKUX BEJIWYMH B BUAE TaOauIl U rpaduKoOB, JeiaTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUs,

IPOBOJUTHh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Teja IpHU PaBHOYCKOPEHHOM JBHKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJe€HUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHHueckas paboTa W MOIIHOCTh, YacToTa H
nepuosl KojeOaHWii MaTeMaTHYeCcKoro W TMPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMpAroIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IJIAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHU;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEI0, TOUYEUYHBIA HCTOUHUK
CBETa, JydY, TOHKas IJIMH3a, ITUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHusi (B TOM YHUCIE:
CIUZOMETP, NATYMKW TIOJNOKECHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBOIBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA U HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;
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WCITOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHUYECKHE CXEeMBbl IS
MOCTPOEHUS N300PAKEHUI B INTOCKOM 3€pKajie M COOMpArOLIEH JINH3E;
OPUBOAUTH  NpPUMEpPhl  (HAXOIUTh  HH(OpMANMIO O  IPUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpU OOpalleHuu ¢ npuodopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEeH Cpefie;

OCYILIECTBISATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COJACpKAHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI IIOMCKOBBINA 3aMpOC, HAXOAUTD
IyTH ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOUYHUKOB;

MCIIOJIb30BaTh MPH BHITIOJHEHUHN YYEOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (Qu3MYecKoro - coiepaHus, CIPAaBOYHBIE MaTE€pHAIIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHOpMAIUU U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOTO COJEp KaHMUS,
myOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM MIIM UCCIEI0BATEIbCKON
JESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUYEHHBIN
MOHSATUUHBIN anmapar M3y4aeMoro paszaena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4éToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.

32



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmm4yecTBo yacos TpeGoBanus k
JJIEKTPOHHbIE
Ne  HaummeHoBaHue o ) pesyJbTaram
uuppoBbIe
n/  pa3gesioB H TeM Bcer  KoHTpobH IIpakTnyeck COrJIACHO
o0pa3oBaTeJIbHbIE
I IpPOrpamMMbI 0 bIe paBoThI ne padoThI pecypebr IIporpamme
BOCIIUTAHUSA
Paznen 1. ®u3uka v €€ poJib B IO3HAHUU OKPY/KaOLIEro Mupa
Bripaxaer
MO3HAaBaTEJIbHbBIC
HUHTEPECHI B
a3HBIX
o bubmuorexa [JOK P
M3HUKa - HayKa O MPEAMETHBIX
1.1 Y 2 https://m.edsoo.ru/7f416 P 3
MIpUpO/Ie 104 obacTsx ¢ yuéTom
- WHIUBUTy TBHBIX
HMHTEPECOB,
CITOCOOHOCTE,
JOCTHKECHUH.
OpueHTHpOBaH B
NEATEIIbHOCTH Ha
o bu6mmoreka [JOK
M3UYECKUE Hay4YHbIC 3HAHUS O
1.2 2 1 https://m.edsoo.ru/7f416 Y
BEJIMYMHBI MIPUPOJIE U
194
o0IIIeCcTBe,
B3aMMOCBSI35IX
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YeJIoBeKa C
IIPUPOTHOU U
COLIMAJIbLHON
Cpenon.

1.3

ECTGCTBGHHOHayLIH
BIM MCTO/J ITIO3HAaHHNA

Hroro no pasugeny

Paszgea 2. IlepBoHayajibHbIe CBEICHUA O CTPOCHUM BeELIECTBA

bubmoteka [IOK
https://m.edsoo.ru/7f416

194

Pa3BuBaeT HaBBIKU
UCIIOJIb30BaHUS
Pa3IMYHbBIX
CpEACTB MO3HAHUS,
HaKOTUICHUS
3HaHUU O MUPE
(s13bIKOBA,
YuTaTeIbCKas
KYyJbTYypa,
NESATEIbHOCTD B
MH(}OPMAITMOHHOM,
uudpoBoii cpene).

2.1

Ctpoenue
BELIECTBA

bu6morexa IJOK
https://m.edsoo.ru/7f416

194

Bripaxaer
II0O3HABATEJIbHbIE
MHTEPECHI B
pa3HbIX
MPEAMETHBIX
00JacTsaX ¢ yuéToM
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WHJIUBUIYAJTBHBIX
HWHTEPECOB,
CITOCOOHOCTEH,
JTOCTHKCHU.

2.2

JIBrxeHue u
B3aNMOJECHCTBUE
YaCTHI] BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416

194

OpueHTHpOBaH B
NEATEeIIbHOCTH Ha
Hay4YHbIC 3HAHUS O
MIPUPOJIE U
o0IIecTBe,
B3aMMOCBSI35IX
YeJIoBeKa C
MIPUPOJHOU U
COLUAIBHOMN
Cpenon.

2.3

ArperaTHeie
COCTOSIHUSA
BEILIECTBA

bubmoteka [IOK
https://m.edsoo.ru/7f416

194

Pa3BuBaeT HaBbIKU
WCITOJIB30BaHUS
Pa3JIMYHbBIX
CPEACTB MTO3HAHUS,
HaKOIJICHUS
3HAHUU O MUPE
(s13bIKOBAA,
yuTaTeIbCKas
KyJbTYypa,
JEeSATENBHOCTD B
MH(}OPMAITMOHHOM,
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udpoBoii cpene).

Hroro no pazneny

5

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl

31 Mexannyeckoe
' IBUKCHUE
3.9 Nuepuus, macca,

IINIOTHOCTH

bubmoteka [IOK
https://m.edsoo0.ru/7f416

194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416
194

Pa3BuBaeT HaBbIKH
UCIIOJIb30BaHUS
Pa3IUYHBIX
CPEACTB MO3HAHUS,
HaKOILJICHUS
3HAaHWUU O MUpE
(s13pIKOBAA,
YuTaTeIbCKas
KYyJbTYypa,
NEATEIbHOCTD B
WH()OPMAITMOHHOM,
udpoBoii cpene).
JleMoHCTpUpyeT
HaBBIKH
HaOJIIOICHHH,
HAKOILJICHUS
(bakToB,
OCMBICJICHUS
OTIbITA B
€CTEeCTBEHHOHAYYH
OH U
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3.3

Cuna. Buael cun

14

bu6mmoreka [JOK

https://m.edsoo0.ru/7f416

194

T'YMAaHUTAPHOU
00macTIx
MMO3HAHUSI,
HCCIIEA0BATEIILCKO
W 1eATelIbHOCTHU

JleMoHCcTpUpyeT
HaBBIKU
HaOJIFOJICHUH,
HAKOTLJICHUS
bakToB,
OCMBICIICHUS
OTbITA B
€CTECTBEHHOHAYYH
ol u
r'YMaHUTapHON
obJacTsx
MO3HAHUS,
HCCIIE0BATEIIBCKO
U IeITCIILHOCTH.
IIposBnser
YBOKEHHUE K
HCTOPUYECKOMY U
KYJIbTYPHOMY
HACJIEIUIO CBOETO
U IPYTUX HApPOJIOB
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Poccun

Hroro no pazneny

21

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTENH M ra30B

4.1

4.2

JlaBieHue.
[Tepenaua naBienus
TBEPABIMU TEJIAMH,
KUIKOCTIMU U
razamu

JlaBnenue
KHUJTKOCTH

bubmoteka [IOK
https://m.edsoo.ru/7f416

194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416
194

Breipaxaer
MMO3HABATEIIbHBIE
MHTEPECHI B
Pa3HbIX
MPEAMETHBIX
00JacTsX ¢ y4éToM
WHIUBUTY TBHBIX
HHTEPECOB,
CITOCOOHOCTEH,
JOCTHKECHUH.

Crpemienue k
MO3HAHUIO ce0s U
IpYTHUX JIFOAEH,
MIPUPOIBI U
o0I111eCTBa, K
MOJTYYCHUIO
3HAHUH,
KaueCTBEHHOTO
o0pa3oBaHus C
Y4ETOM
JUYHOCTHBIX
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HHTEPECOB H
00IIIECTBEHHBIX
MOTPEOHOCTEM.

4.3

ATtmocdepHoe
JTaBJICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f416

194

Pa3BuBaeT HaBBIKU
HCII0JIb30BAHUS
pa3IMYHBIX
CPEJIICTB ITO3HAHMS,
HaKOILJICHUS
3HAHUU O MUPE
(s13bIKOBA,
YUTATEIbCKas
KyJIbTypa,
JEeSATENbHOCTD B
MH(}OPMAITMOHHOM,
uudpoBoii cpene).

4.4

JeiicTBue
YKAJIKOCTH U ra3a Ha
HOrpyKEHHOE B HUX
TEJIO0

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416
194

OpueHTHpoBaH HA
MIPUMCHCHHUE
3HAHUU
€CTECTBEHHBIX U
COIMAJTBHBIX HAYK
JUTSL PEIIICHMS
3aj71a4 B 001aCTH
OXpaHbI IPUPO/IHI,
IJITAHUPOBAHMS
CBOMX IOCTYIIKOB U
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OIIEHKHU UX
BO3MOKHBIX
HOCJIEACTBUH JUIA

OKpYyXarouien
Cpensl.

Wroro no pazaeny 21

Paszgea S. Pabora u MOIIHOCTB. JHeprus
Bripaxaer
II03HABATEJIbHBIE

MHTEPECHI B

a3HBIX
bu6mmoreka [JOK P
MPEIMETHEIX
5.1 Pabora 1 MOIIHOCTH 3 https://m.edsoo.ru/7f416 et .
104 obnacTsx ¢ ydéTom
B WHIUBUIYAJTBHBIX
HHTEPECOB,
CITOCOOHOCTEM,
JTOCTHKCHU.
Pa3BuBaeT HaBBIKU
HCIIOJIB30BaHUS
bubmuorexa [JOK Pa3IMYHbBIX
IIpoctsie
5.2 5 https://m.edsoo.ru/7f416 = cpenacTB Mo3HAHWUS,
MEXaHU3MEI

194

HaKOIJICHUS
3HAHUU O MUpe
(s13pIKOBA,
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YUTaTENbCKas
KyJbTYypa,
NEATEIbHOCTD B
UH(POPMAIMOHHOMH,
udpoBoii cpene).
IIposBnsier
HUHTEpEC K
MPaAKTUYECKOMY
M3YUYEHUIO

Mexanunueckas Bubsmorexa LIOK npocgeccuit u
5.3 4 1 https://m.edsoo.ru/7f416 = Tpynma pa3audHOrO
SHEPrus
194 poza, B TOM YHCIIE
Ha OCHOBE
MIPUMEHECHUS
MPEIMETHBIX
3HAHUU.
Hrtoro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 12
I[TPOTPAMME
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8 KVIACC

KoauuyecTBO 4acoB

TpeboBanus k

DJIEKTPOHHBIE
Ne  HaumenoBanmue pesyJbTraram
n/  pasiesioB U TeM Bcer Konrpoabnbl IIpakruyecku (mposie) COrJIACHO
n NMPorpaMmbl 0 e paboThbl e paboThbl odpasoBatelbiibie IIporpamme
PECYPERT BOCIIMTAHUA
Paszgea 1. TenuioBbie sABJICHUS
Bripaxaer
MO3HABATEJIbHbIE
MHTEPECHI B PA3HBIX
CrpoeHnue u bubmuotexa [JOK IIPEAMETHBIX
1.1  cBoiicTBa 7 https://m.edso00.ru/7f4181  obGmacTsax ¢ yuérom
BEILECTBA ce MHJIUBUIYATbHBIX
WHTEPECOB,
CITOCOOHOCTEM,
JOCTUKECHUU.
JleMoHCTpUpyET
HaBBIKU
HaOTIOICHUI
TenoBelie Bubmorexa LIOK HaKOHJII[eHI/I;[ ,
1.2 21 1 5 https://m.edsoo.ru/7f4181
ITPOLIECCHI co (bakToB,
OCMBICJICHUS OTIBITA
B
€CTECTBEHHOHAYYH
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Hroro no pasneny

Paznen 2. DaekTpruyeckue 1 MATHUTHbBIE SIBJICHUSI

28

OM ¥ TYMaHUTApPHOU
o0acTax
MO3HAHUS,
HCCIIEI0BATEIIbCKON
NEATEIIbHOCTH.
OpueHTHpOBaH Ha
MIPUMEHEHUE
3HAHUU
€CTECTBEHHBIX U
COIIMAJIbHBIX HAYK
JUTSL pEIICHUS 3a/1a4
B 00J1aCTH OXpaHBbI
MIPUPOIBI,
IJIAHUPOBAHUS
CBOUX MOCTYIIKOB U
OIICHKH MX
BO3MOXXHBIX
MOCJIEACTBUMN IS
OKpYyXarouien
Cpensl.

2.1
3apsbl.

DIIeKTPUUYECKHE

7

bu6mmoreka IJOK
https://m.edsoo.ru/7f4181

Pa3BuBaeT HaBBIKU
UCIOJIBb30BAHUS
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3apsKEHHBIE Tela
U UX
B3aUMOJIEUCTBUE

pa3IMYHBIX CPEJCTB
MTO3HaHUS,
HaKOIJICHUS
3HaHUU O MUpPE
(s13bIKOBAA,
YUTATEIbCKAs
KyJbTYpa,
JEeSATEIBHOCTD B
MH(}OPMAITMOHHOM,
uudpoBoii cpene).

2.2

ITocTostHHBIN
AJIEKTPUYECKUH
TOK

20

bu6moreka IJOK
https://m.edso0.ru/7f4181

ce

IIposBnsier uaTEpEC
K MPAKTUYECKOMY
M3YUYEHUIO
npodeccuil u Tpyaa
pPa3IMYHOIO poJa, B
TOM YHUCJIE Ha
OCHOBE
MIPUMEHECHUS
MPEAMETHBIX
3HaHuU. BeIipaxkaet
TOTOBHOCTh
OILIEHUBATh CBOE
MOBEJICHUE U
MOCTYIIKH,
MIOBEJICHHE U
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MOCTYIIKU JIPYTUX
JIIOAEH ¢ TO3UINI
TPaIUIIMOHHBIX
POCCHICKHUX
JTyXOBHO-
HPABCTBEHHBIX
LIEHHOCTEW U HOPM
C YYETOM
OCO3HaHUS
MIOCJIEICTBUU
MOCTYIIKOB.

2.3

2.4

MarsuTHble
SIBIICHUS

DJIEKTPOMArHUTH

1.5

bu6moreka IJOK
https://m.edso0.ru/7f4181

ce

bubmoreka IIOK

Bripaxaer
TOTOBHOCTb K
OCO3HAHHOMY
BBIOOPY U
MTOCTPOCHUIO
WHIVWBUYaJIbHOU
TPaeKTOpUH
oOpa3oBaHUs U
KU3HEHHBIX IJIAHOB
C YYETOM JIMYHBIX U
0OIIIECTBEHHBIX
HMHTEPECOB,
MOTPEeOHOCTEH.

Bripaxaer
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ast MHTYKITUS

https://m.edsoo0.ru/7f4181

ce

IMO3HAaBaTEIbHbBIE
WHTEPECHI B PA3HBIX
MPEAMETHBIX
00JacTax ¢ yu€Tom
WHIUBUTY ATBHBIX
HHTEPECOB,
CIIOCOOHOCTEI,
JIOCTHKCHUH.
IIposBnsier
YBaXXEHUE K
HUCTOPUYECKOMY U
KYJIbTypHOMY
HACJICIUIO CBOETO U
JIPYTUX HAPOJIOB
Poccun.

Hroro o pazaeny 37

PesepBHOE Bpems 3

OBIIEE

KOJIMYECTBO

YACOB [IO 68 3 14.5
[TPOT'PAMME
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9 KJIACC

Kouun4yecTBO yacoB

TpeOoBanus K

DJIEKTPOHHBIE
Ne  HaumenoBanmue (mdp ) pesyJbTaramM
uudposBbie
n/  pa3iesioB M TeM Bcer Konrpoabnbl IIpakruyecku COIJIACHO
oOpa3oBarejibHbIE
n NMPOrpaMMblI 0 e paboThbl e padoThI pecypesi IIporpamme
BOCIIUTAHUS
Paznen 1. Mexann4yeckue siBJICHUSA
Bripaxaer
MI03HABATEIIbHBIE
MHTEPECHI B Pa3HBIX
PEAMETHBIX
00JacTaX ¢ yu€ToM
WHMBUAYaJIbHBIX
UHTEPECOB
Mexanunueckoe P .
butmoreka [JOK CITOCOOHOCTEM,
JBIKCHUE U .
1.1 10 1 https://m.edsoo.ru/7f41a4 = moCTHKCHUIA.

CIIOCOOBI €T0
OIMCAHUSA

a6

OpueHTHpoBaH B
NesATEIbHOCTH Ha
Hay4YHbIE 3HAHUS O
IPUPOAE U
o0I111eCTBE,
B3aMMOCBS35X
YEJIOBEKa C
IIPUPOIHON U
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coIraJbLHOMN
CpEIoH.

1.2

B3aumoneiictBue
TeN

20

bubmoreka IIOK
https://m.edsoo.ru/7f41a4
a6

JlemoHCTpUpyeT
HaBBIKU

HaOIIOCHUH,
HAKOTLICHUS
¢dakToB,
OCMBICJICHUS OTbITa
B
€CTECTBEHHOHAYYH
OM ¥ TYMaHUTapHOU
o0JnacTsix
MO3HAHMUS,
HCCJIEIOBATEIbCKON
NEATEeIIbHOCTH.
OpueHTnpoBaH Ha
IPUMEHEHUE
3HAHUU
€CTECTBEHHBIX U
COLMAJIbHBIX HAYK
JUISL pEeIIeHUS 3a/1a4
B 00JIaCTH OXPaHBI
IPUPO/IBI,
MJIAHUPOBAHMUS
CBOHUX IMOCTYIKOB U
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1.3

3aKOHBI
COXpaHCHUS

10

Hroro no pazaeny 40

Pasznen 2. Mexannueckue K0J1e0aHUA M BOJHBI

bubmoreka IIOK
https://m.edsoo.ru/7f41a4
a6

OIICHKHU UX
BO3MOYKHBIX
MOCIICICTBUN JIJIA
OKpYyXarouen
Cpebl.

Pa3zBuBaeT HaBBIKU
UCIIOJIb30BaHUs
Pa3JIMYHBIX CPEICTB
MO3HAHMUS,
HAKOIIJICHUS
3HAHUU O MUPE
(s13bIKOBAS,
YUTaTENIbCKas
KYJbTYypa,
NEATEeIIbHOCTh B
UH(pOPMAITMOHHOM,
ndpoBoii cpene).

2.1

Mexanuueckue
KOJIe0aHus

bubmoreka IIOK
https://m.edsoo.ru/7f41a4
a6

Ctpemienue K
MTO3HAHMIO ceOs 1
IPYTUX JIFOAEH,
PUPOIBI
o01ecTBa, K
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TIOJTyYEHUTO
3HAHUH,
Ka4eCTBECHHOTO
00pa3oBaHwms C
y4ETOM
JTMYHOCTHBIX
UHTEPECOB U
0O0I1ECTBEHHBIX
OTPEOHOCTEIA.

2.2

Mexannueckue
BOJIHBI. 3BYK

bu6mmoreka IJOK

https://m.edsoo.ru/7f41a4

a6

Bripaxaer
FOTOBHOCTh
OIICHUBATb CBOE
MOBEJICHUE U
MOCTYIIKH,
MOBEJICHUE U
MOCTYIIKU JPYTHUX
JIFOJIEH C TTO3ULIUHT
TPAAUIIHOHHBIX
POCCUUCKHUX
JTyXOBHO-
HPABCTBEHHBIX
LIEHHOCTEN U HOPM
C YYETOM
OCO3HAHUA
MOCJIEACTBUIA
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ITOCTYIIKOB.

Hroro no pazneny

15

Pa3nen 3. DjekTpoMarHuTHoE 1MoJie M 3J1eKTPOMATHUTHBIE BOJIHBI

3.1

DJIEKTPOMaraHuTH
o€ IoJIe U
AIEKTPOMArHUTH
bIC BOJTHBI

Hroro no pasugeny

6

Pasznea 4. CBeToBbIe ABJICHUA

bubmoreka IIOK
https://m.edsoo.ru/7f41a4
a6

[IposiBisieT uaTEpEC
K MPAKTUYECKOMY
U3YYECHUIO
npodeccuii u Tpyna
pa3IMYHOrO poja, B
TOM YHCJIE Ha
OCHOBE
MPUMEHECHUS
MPEAMETHBIX
3HaHUM.

4.1

3aKOHBI
pacrpocTpaHeHHUs
CBETa

6

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a4
a6

Co3HaeT Ba)XHOCTb
TPYI0TI00HS,
oOy4eHus Tpyay,
HAKOIUJICHUS
HAaBBIKOB TPYIOBOU
NEeATEIbHOCTH Ha
OPOTSHKEHUN
KU3HU IS
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4.2

4.3

JInas3el n
OIITUYECKHE
pUOOPHI

Paznoxxenune
0eJIoro cBera B
CIIEKTP

bu6moreka IJOK
https://m.edsoo.ru/7f41a4
a6

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a4
a6

YCIIEUTHOMN
npodeccruoHanbHON
caMopeanu3alu B
POCCUICKOM
oO1iecTBe.

Bripaxaer
TOTOBHOCTb K
OCO3HAaHHOMY
BBIOODY U
MIOCTPOECHUIO
VHIUBUIYaJIbHON
TPaeKTOpUHU
00pa3oBaHus U
YKU3HEHHBIX TUIAaHOB
C YYETOM JIMYHBIX U
00I1I€CTBEHHBIX
UHTEPECOB,
MOTPEOHOCTEH.

Bripaxaer
TI03HABATEIIbHBIC
MHTEPECHI B Pa3HBIX
PEAMETHBIX
o0JacTsx ¢ yuéTom
VHTUBHTy aTbHBIX
MHTEPECOB,
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CIIOCOOHOCTE,
JIOCTHIKCHMH.

Hroro no pazneny

15

Pa3nen 5. KBantoBble IBJICHUSA

5.1

Hcnyckanue u
MOIJIOLIEHUE
CBETa aTOMOM

bu6moreka IJOK
https://m.edsoo.ru/7f41a4
a6

Pa3BuBaeT HaBbIKH
UCITIOJIb30BAHUS
Pa3JIMYHBIX CPEICTB
MO3HAHMUS,
HAKOILICHUS
3HAHUU O MUpE
(s13bIKOBAA,
YUTaTENIbCKas
KyJbTYpa,
NEATEeIIbHOCTh B
uH(OPMAITMOHHOM,
ndpoBoii cpene).

5.2

Ctpoenue
aTOMHOTO siipa

buomoreka IIOK
https://m.edsoo.ru/7f41a4
a6

OpueHTHpoBaH B
NEeATEIBbHOCTH Ha
HAy4YHbIE 3HAHUS O
IPUPOAE U
o0I1IecTBe,
B3aMMOCBSI35IX
YeJI0BEKa ¢
IIPUPOIHON U
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coIraJbLHOMN
CpEIoH.

5.3

Hroro no pazneny

SAnepnsbie
peaxkuuu

17

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a4
a6

OpueHTHpOBaH Ha
IIPUMEHECHUE
3HAHUU
€CTECTBEHHBIX U
COIMATIbHBIX HAyK
JUISL peIIeHUS 3a/1a4
B 00J1aCTH OXPaHBI
PUPO/IBI,
IJIAHUPOBAHMUS
CBOHUX IMTOCTYIKOB U
OIIEHKH MX
BO3MOXKHBIX
MMOCJIEACTBUM I
OKpYyXarouen
cpensl. [IposBiser
YBa)KEHHE K
HUCTOPUYECKOMY U
KYJbTYPHOMY
HACJICINIO CBOETO U
JIPYTUX HAPOJIOB
Poccun
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Pa3znen 6. IloBTOpUTEILHO-0000 1A MOTYJIb

Bripaxaer
TOTOBHOCTB K

OCO3HaHHOMY
BBIOODY U
[loBTOpEeHue n IIOCTPOEHHUIO
00o01IeHne bubmoreka [JOK WHVBUAYaJIbHOU
6.1  conmepxaHus 9 2 https://m.edsoo.ru/7f41a4  tpaekTOpHH
Kypca QU3HKH 32 a6 o0paszoBaHUs U
7-9 knacc KU3HEHHBIX TUIAHOB
C YYETOM JIMYHBIX U
OOLIECTBEHHBIX
UHTEPECOB,
NOTPEOHOCTE.
Hroro no pazaeny 9
OBILIEE
KOJIMYECTBO
YACOB I10 102 3 2f
[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- ®usuka: 7-i knace: yueonuk / Y. M. Ileppiukun, A.W. UBanoB. — Mocksa:
[IpocBenienue, 2022;

- Gusuka: 8-i1 knacc: 6a30BwI ypoBeHb: yueOHuk / M. M. Ilepoimkun, A. U.
NBanoB. — Mockasa: [Ipocsenienne,2023;

- ®usuka: 9-i knacc: yueonuk / M. M. [lepeiikun, E. M. I'ytauk, A.U. BaHOB,

M. A. IlerpoBa — Mocksa: IIpocsemienune, 2022

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

- ®usuka: 7-i knacc: yueonuk / M. M. Ilepbimkun, A.W. MiBaHoB. — Mockaa:
[IpocBenienue, 2022;

- ®usuka: 8- knacc: 0a30BbIi ypoBeHb: yueouuk / . M. Ilepormkun, A. U.
NBanoB. — Mockaa: [Ipocsenienne,2023;

- ®usuka: 9-i knacc: yueonuk / M. M. Ilepeiikun, E. M. I'ytHuk, A.W. lBaHOB,
M. A. IlerpoBa — Mocksa: [IpocBenienune, 2022;

- ®usuka. COopHUK BOMPOCOB U 3a1ad. 7,8 kinaccel. Mapon A.E., Mapon E.A.,
ITozoiickuii C.B.;

- Mapon A.E. ®usuka. 7 kiacc: yuebHo-meToauueckoe nocooue/ A.E. Mapos.-
M.: poda, 2011;

- Jlykamuk B.M. COopHuk BonmpocoB u 3a1a4 no ¢usuke. 7-9 k. —M.:
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HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

- bu6bmmoreka 1{OK;

- http://school-collection.edu.ru — xomiekiust 00pa3oBaTENbHBIX PECYPCOB;

- "Vun.py";

- "Poccuiickast 35ieKTpoHHas mkona';

- BuneoomneiTer Ha ypokax. http://fizika-class.narod.ru
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