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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepanbHON padouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢bu3MKN Ha JAEATETbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4YHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpamma mo ¢Qu3uke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, acTpoHOMUEed © (U3UIECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

®HAYYHO OOBSCHSTH SIBJICHHUS;

®OIICHUBATh ¥ TIOHUMAaTh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;

SIHTEPIIPETUPOBATH JAHHBIE M HCIIOJIH30BAaTh HAYUYHBIC TOKA3aTEIbCTBA
JUTS TIOJTy9EHUS BEIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3zoBaHMs
omnpenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
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oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00111€00pa30oBaTeNIbHbIE MPOTPAMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npoceienust Poccutickoit denepanuu (poToKoiI ot 3
nexadps 2019 r. Ne [1K4BH).
Heau uzyyenust pu3uKu:
eIIpHOOpETEHHE MHTEpeca W CTPEeMJICHHA OOydYaloImUXCsli K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;
®pa3BUTHE TIPEACTABIICHUH O HAYYHOM METOJIC MO3HAHUSA U (POPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHHUSM;
¢ hopMHpOBaHNE HAYYHOTO MHPOBO33PCHUS KaK pe3ysibTaTa M3ydeHUs] OCHOB
CTpOCHHMSI MaTepHH U (HYYHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;
e hopMHpoOBaHNE MPEACTABICHUN O poin (U3UKK NI Pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;
epa3BUTHE  MpPEACTABICHUM O  BO3MOXHBIX  cepax  Oynymieit
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.
JlocTmxeHre 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1aY:
erIpHOOpeTeHWE 3HAHUM O  JUCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSIX
eIpuoOpEeTEeHNE YMEHHUI OIMUCHIBATh U OOBACHITH (PU3MUECKHE SIBICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;
®OCBOCHHE METOJOB pEIICHHs MPOCTEHINMX pacuy€THhIX 3aJad ¢
UCIIOJIb30BaHUEM puznyeckux Mozenel, TBOPUYECKUX U
MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;
epa3BUTHE YMEHUW HAOIIO/IATh MPUPOIHBIC SBICHUS M BBIIOJHATH OTMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB;
e0CBOCHHE MPUEMOB pabOThl ¢ HMHpOpMalUend (PU3NUECKOrO COJEp KaHMUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAII;
®3HAKOMCTBO O c(epamu MpodhecCHOHATBHON eATeIbHOCTH, CBSI3aHHBIMU C
¢u3uKOlW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMH  Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.



Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HENEN0), B §
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeJIelIO).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, yYUTEIb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOEHHOCTEU
OoOy4JaronmMxcs, Cucka AKCIEPUMEHTATIbHBIX 3a/laHUi, MpEeJIaraeMbIX B paMKax
OCHOBHOTO roCyJapCTBEHHOTO AK3aMEHa o busnke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusrka — Hayka O mnpupone. SIBimeHus npuponabl. PU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YyYalOT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
Habmogaemoro aBieHus1. Onucanne GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBbIC, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOphl U NPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre NEHbI ASEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

N3mepenne paccTOsTHUN.

N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

W3mepenne Ttemneparypbl IpU MOMOUIM >KMIKOCTHOIO TEPMOMETpPA U

JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccieqoBaHMs MO MPOBEPKE TMIIOTE3bI: NAIbHOCThH IMOJIETA
HIapyKa, MyIeHHOTO0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbllIe BbICOTA
yCKa.

ok whPE

Pa3znen 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne wyactui BemecTBa. CBS3b CKOPOCTH ABWXKEHUS YaCTHUI[ C
TemnepaTtypoil. bpoyHoBckoe nBukeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.



Hemoncmpayuu.

1. HaGmtoneHne OpOyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.

3. HabGmionenune  siBneHud,  OOBSACHAIOMIMXCS  MPUTSKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka pguameTrpa aromMa METOAOM DPsOB (C  HCIIOJIB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 110 HAOJIIOJCHHUIO TEIIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUKECHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKECHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHULIC
o0BbEMa BelleCTBa.

Cuna kak xapakTepHCTHKa B3auMoaencTBus Ten. Cuila yrnpyroctd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Crioxenune
CWJI, HAIIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeNa.

N3mepenre cKopoCTH NPSIMOJTUHEHHOTO ABUKEHHUS.

Habntoienue siBieHNs HHEPIUH.

Hab6nronenmne n3MeHeHust CKOPOCTH MPY B3aUMOJICUCTBUH TEIl.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CoxeHune CHJl, HaIllPpaBJICHHBIX 110 OJJTHOU MTPSAMOM.

Jlabopamopuvie pabomul u onvimel.

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (IIapUKa B KUJIKOCTH,
MOJIEJH JEKTPUUECKOT0 aBTOMOOUIIS U TaK Jajee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

o0k wnE

3. Ompenenenne MIOTHOCTUA TBEPOTO TeEa.
4. OmbIThl, IEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.



5. OnbITHI, AEMOHCTPHUPYIOIINAE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJBKCHHS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemnepaTypbl. llepenaua naBieHus
TBEPBIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuduHbl CyliecTBOBaHUS
BO3MymrHOKW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

CooOmaroruecs CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JTABJICHMUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOW JKUIKOCTH.

YciioBue miuaBaHus TeN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH

OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTpyKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmpenencHre  BBITAJIKUBAIONICH  CHJIBI, JIEHCTBYIONMIEH Ha  TEIo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, ICHCTBYIOIICH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpELEIIEHUE €€ IPY30IOABEMHOCTH.

o0k wnE
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Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. [IpumeHeHHMe IpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omnoroe mpaswino» Mexanukd. KIIJ[ mpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBUKEHHUM Tea

110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HccnenoBaHue yciIoBUN paBHOBECHS pblyara.

3. Uzmepenue KIIJl HakTOHHOHN TIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

8 KUIACC

Pa3znen 6. TerioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca u pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUUECKOU TEOPUH.

Mopgenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSHHUI BEIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOU TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpATypbl CO CKOPOCTBHIO TEIUIOBOTO JBHKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUu:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHUE TeruioBoro Oananca. IlmaBineHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(hepHOTO
JTABJICHHUSI.

BrnaxHocTh BO3ayXa.



OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

ok wbhdPE
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HaGnronenre OpoyHOBCKOTO BUKEHUS.

Hab6mronenue nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre HaBJieHUs ra3a NMpH WU3MEHEHHH 00bEMa W HArpeBaHUM WU
OXJIXKICHUU.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buner Terionepenadm.

OxJaxieHue Ipu COBEPIIICHUHN paOOTHI.

. HarpeBanue nipu coBepIiieHIN pabOThl BHSITHUMHU CHJIAMHU.

10 CpaBHEHHE TEITIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11.HabGaromenne KUIeHusI.

12.HabmroieHre OCTOsIHCTBA TeMIIEpaTyphl IIPH TUTABICHUU.
13.Moieny TEeIIOBBIX ABUTaTENIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue JaBiIeHUs BO3yXa B OaJIOHE HITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUSA BO3AyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH DSHEpPruu Tejla B pe3ysbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropst4er BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

10.Omnpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
11.UccnenoBanue npoiiecca UCIapeHus.

12.0Omnpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.



13.0Omnpenenenre yneabHON TETUIOTHI TUIABJICHUS JIhA.

Pa3znen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuueckux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Tenl.  3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH ).

OnekTpudeckoe mnoje. Hanpspk€HHOCTH asnekTpuueckoro mofs. [lpuHiun
CYIIEpPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JICKTPUUECKUM 3apsl.
Ctpoenue aroma. IIpOBONHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA 3JIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuima  TokKa.  DJIEKTPUYECKOE  HAIpSKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
s ydactka uenu. llociemoBarenbHOe M MapaliielbHOE  COCIUMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAUYCHUE JJIs KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoyib30BaHWE 3JIEKTPOIBUTATENICH B
TEXHUUYECKUX YCTPOMUCTBAX U HA TPAHCTIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.

DJIeKTpOCTaTUYECKAst MHAYKITHS.

3aK0H COXpaHEHUS ICKTPUUECKUX 3aPsI0B.

[TpOoBOIHUKH W TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

HcTouyHMKHN TOCTOSIHHOTO TOKA.

Nk WDNE

10



9.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10.2nexTpruyecKuit TOK B KUIAKOCTH.

11.T"a30Bblii pa3psia.

12.3MepeHne Cuiibl TOKa aMIepMeTPOM.

13.M3mMepenune 3IeKTPUIECKOTO HAIPSHKEHHS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTHBIICHHI.

15.B3anmoieiicTBHE MOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOXKHOCTH pa3ieJICHUs MOJIFOCOB MarHuTa.
17.MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
18.0mbIT DpcTena.

19.MarauTHoe€ 1oJjie TOKa. DIEKTPOMArauT.

20. [leficTBrE€ MarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM.
21.25eKTpoABUraTe b MOCTOSTHHOTO TOKA.

22 .UccnenoBaHue SIBICHUS JIEKTPOMAarHUTHON UHIYKIIUH.
23.0mbiTer Dapages.

24.3aBUCUMOCTh HAMpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro

BO3HHKHOBCHU.

25.251eKTpOreHepaTOp MOCTOSHHOTO TOKA.
Jlabopamopnvie pabomul u onvimaol.

1.

N

o 0k w

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
COIIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS JJIEKTPUYECKOTO TMOJISI HA IPOBOJHUKU U
JADJICKTPUKHU.

COopka u mpoBepka paboThI MEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenue u peryampoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTHA CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO
CEYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CUJIbl TOKa MPU TAPAICTBHOM COCIUHEHUU
PE3UCTOPOB.

10.Ompenenenre paboOThI STEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOp.
11.0npeneneHre MOIIHOCTH DJICKTPUUECKOTO TOKA, BBIJACISEMOM Ha

pe3ucTope.
11



12.ViccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYLIETO Y€pe3 JaMIIOYKy, OT
HaIIpsDKEHMS Ha HEW.

13.Onpenenenune KII/1 narpesarens.

14 .VccnenoBanrie MarHUTHOTO B3aUMOJICUCTBUS TTOCTOSIHHBIX MarHUTOB.

15.3yyeHue MarHMTHOTO TIOJISI TMOCTOSIHHBIX ~MAarHUTOB TMpU  HX

00BEIMHEHUH U PA3ICICHUN.

16.VccnenoBanue AeMCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.00bITbl, JIEMOHCTPUPYIOLIUME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS

KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HANpaBJEHUsS TOKa B
KaTyIIKE.

18.13yuenue neicTBUSA MarHUTHOTO TIOJISl HA MMPOBOJHUK C TOKOM.

19.KoncTpynpoBaHue 1 u3ydeHrue paboThl 2JIEKTPOIBUTATEIS.

20.U3mepenue KI1/] anekTpoaBuraTeibHONW yCTaHOBKHU.

21.01bITHI TIO MCCJIEIOBAHUIO SIBICHUS DJCKTPOMArHUTHOW WHIYKIIUU:

WCCIICAOBAHNE W3MEHECHHW 3HAYEHWS W HAIPAaBICHHUS WHIYKIHMOHHOTO
TOKA.
9 KNIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexanudeckoe aBMkeHME. MarepruanpHas Touka. (Cucrema OTCUETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMmonHENHOE ABMKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEWHOe JBikeHue. CBoOomHOE
najgenue. OnbiThl ["anumes.

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

ITepseiit 3ak0oH HeroToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
nafgeHus. Jlwxenue ruraner Bokpyr Comnua. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmmynbe Tena. I3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

12



Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMin. [loTeHnmanbHas sHeprus cxxarton npyxxunsl. Kunernueckas
sHeprusa. TeopeMa O KMHETMYECKOW SHEPIrHH. 3aKOH COXPAaHEHMSI MEXaHWYECKOU

SHEPIUH.
Hemoncmpauuu.

1.

no

o 0k w

8.
9.

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME NyTeW W TPACKTOPUM IBMKEHUS OJHOTO M TOrO € Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanue Npu3HaAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

Habmroienue nBu»kKeHus Tea o OKPYKHOCTH.

HabmroieHue MexaHn4ecKkux sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBUCUMOCTh YCKOpPEHHUS Tela OT Macchl Tela U ACHCTBYIONIEH HAa HEro
CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUH TEII.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

10.ITepenava ummynbca Ipy B3aUMOJICHCTBUH TE.

11.IIpeoOpa3zoBanusi JHEPTUH IIPU B3aUMOICHCTBUU TEJL.

12.CoxpaHeHne uMIyJibca Mpy HEYNIPYTrOM B3aUMOJICHCTBUU.
13.CoxpaHeHne uMItysbca mpu adCOIFOTHO YIPYTOM B3aUMOCHCTBUY.

14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOIHOM MaJICHUU.
16.CoxpaHeHre MEXaHMUECKON YHEPTUH NPH JBHKEHUU Tella MoJ1 JeCTBUEM

MIPYKUHBL.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJbHEUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
IapuKa 1o HaKJIOHHOU ITIOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NPU PAaBHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBMOKCHUHU 03 HavallbHOW CKOPOCTH.

13



5. IlpoBepka rUIOTE3Bl: €CIM NP PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
HAa4YaJIbHOM CKOPOCTH ITyTHM OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOILIUE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCMMOCTH CHUJIbl TPEHMSI CKOJIBKEHHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenennie K03 GUITMESHTA TPCHHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

9. Omnpenenenue paOOTHl CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUHU Tella

110 TOPU30HTAIBHON IIOBEPXHOCTH.
10.Onpenenenne padOTBl CUJIBI  YNPYroCTH TMpU HOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHEHUS YIHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUM: epHOI,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IIONIEpEYHble  BOJIHBI. /[[IMHA BOJHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

oo

Jemoncmpayuu.

1. HaOmronenue koJjieOaHWil Tea 1104 HEUCTBUEM CHJIBI TSDKECTA W CHIIBI

YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (HAa MOJEIH).

Hab6nroneHune 3aBUCHIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

1. Ompenenenve dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U TIEpHOia KoieOaHu MPYKUHHOTO MasSTHHKA.

3. HMccnenoBanue 3aBHCHMOCTH TTEpHOJIa KOJICOAHHMH MTOABEIIICHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

4. ViccnemoBaHue 3aBUCUMOCTH Meproaa KojaeOaHuii Py KUHHOTO MasiTHHKA
OT MacChl Tpy3a.

o0k wnN
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5. IIpoBepka He3aBUCHUMOCTH TIepHoOJia KoneOaHuii Tpy3a, TOJIBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIHME 3aBUCUMOCTh  Mepuojaa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOJIHOTO MaJICHUS.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHoIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJeKTpoMarauTHas npupona csera. CKoOpocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CaoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BomHoBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. N3ydyeHue CBOMNCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOWIIBHOTO

tenedoHa.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBas ~ mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacrpoctpanenue csera. 3atMenust Connna u Jlynsl. Otpaxenune ceera. [limockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcnonb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cucrtema. binM3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J Iy4yer B pacCenBarOLIEeH JIMH3E.

[Tosryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.

Nk WDNE
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9. Ipunuun aeicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIA.

10.Mogensb rnasa.

11.Pa3noxxeHue 6e10ro CBETa B CIEKTP.

12.TTony4yenue 6e10ro cBETa MpH CI0KEHUH CBETa Pa3HbBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KE€HUs CBETOBOrO Jyya OT yrja

naJeHUsl.
2. M3yueHue xapakTEepUCTUK U300paKeHUS MPEAMETa B TUIOCKOM 3epKajie.
3. UccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiyda OT yrIJia
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlomyyeHue U300paKEHUI C TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenne (OKYCHOTO pacCTOSIHUSI U ONTUYECKOU CHIIBI COOMparoen
JIVH3BI.

6. OMBITHI 1O Pa3I0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnbITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U NMorioiieHre cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anlb(a, OeTa- U ramma-uzinydeHus. CTpO€HHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron nmonypacmnana aTOMHBIX SIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX sanaep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. Uctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOAaKTUBHBIX H3IYyYEHHH Ha IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYYCHUH.

Perucrpanus nzmydeHust IpUPOJAHBIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopusie pabomel u onvimel.

1. HaGmroneHue CIUIONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

o0k wnE

2. UccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTHUIBI IO TOPMO3HOMY
nytH (1o ¢poTorpadusim).
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3. U3mepenue paanoakTuBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IIAOMINKA MOAY b NTPEAHA3HAYEH U1 CUCTEMATH3ALUU
u  0000mIeHHS  TPEIMETHOIO  COACp)KaHWA U OMbITa  JICSITENIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOPABIINX ATOT YYEOHBIN MPEIMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaIlpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBAHUSA
SIBICHUN TPHUPOABI U TEXHUKHU, OBJIAJCHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
SBJICHHs, NPUMEHAS TOJyYECHHbIC 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia Pealn3yeTcs
32 CYET TOro, 4YTO OOYy4YalIIHecs BBINOIHIIOT 33JaHus, B KOTOPBIX UM
IIpeIaraeTcs:

-Ha OCHOBE MOJYYEHHbIX 3HAHUN paclio3HaBaTh U HAyYHO OOBSACHATH (PU3NUYECKHUE
SBJICHHSI B OKpYKaroLEH IPUPOJE U MOBCETHEBHOM KU3HU;

-MCHOJb30BaTh HAYyYHBIE METOJbl HUCCIENOBaHUA (PU3MUYECKUX SIBIICHUW, B TOM
YUCIIe A1 IPOBEPKU TMIIOTE3 U MOJTYYEHHS TEOPETUUECKUX BBIBOJOB;

-00BSICHATh Hay4YHbIE OCHOBBI HamOoOJiee BaXKHBIX JOCTHUKEHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIIPUMEP, IPAKTUYECKOTO HCIIOIb30BAaHUS PA3JINYHBIX HCTOYHUKOB
HHEPIrUM Ha OCHOBE 3aKOHA IMPEBPAILCHMS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEpPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
bu3nuecKkoil HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C TMPAKTUYECKUM TMPUMEHEHUEM
JOCTKEHUM (PU3UKH;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE ICTETUUECKUX KauyecTB (PM3MYECKOW HAYKH: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJIbTYpPBIL;

— pa3BUTHE HAy4YHOU JHO0O3HATEIBLHOCTHU, WHTEpPEca K HCCIEN0BATEIHCKON
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl  3I0POBbSI MW  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHHUE IIEHHOCTU Oe3omacHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chopmupoBaHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO TIpaBa Ha
OIMOKY M TaKOI'0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:
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— AKTUBHOE Yy4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alu, TopojJia, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIbHOM HaIpaBlICHHOCTHU, TPEOYIOIUX B TOM YHCIE U (HUIMIECKUX
3HaHWM;

— UHTEpEC K MPAKTUYECKOMY U3yUEHUIO NpodecCuid, CBSI3aHHBIX C (PU3UKOMH;

7) 3KOJIOTH4eCKOTr0 BOCIIMTAHUSA:

— OpHUEHTallUd Ha NpUMEHEHHE (PU3NYECKUX 3HAHUW /I pelleHUs 3aaad B
0o0JIaCTU OKpY’KaloIllel cpenapl, IJAaHUPOBAHUS IIOCTYNKOB W OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYKAIOLIEN CPEIbl;

— OCO3HaHHE TI00ATBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U IMyTed Ux
peleHus;

8) ajanTanum K M3MEHSIOIIUMCH YCJIOBHAM COLMAJILHON W NPHPOIHOH
cpeabl:

— MOTPeOHOCTHh BO B3aUMOJICMCTBUU TIPU BBINIOJHEHUU HCCIEAOBaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTUX;

— TIOBBIIIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTHYECKYIO
NEeSATENbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
UJIeH, TIOHATHSA, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— OCO3HaHHe 1e(ULINUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

— IUTAaHUPOBAHHUE CBOEr0 pPAa3BUTHUS B NPUOOPETEHUM HOBBIX (PU3MYECKUX
3HAHUI;

— CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3AaUMOCBSI3U TIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

— OLEHKAa CBOMX JEWCTBHM C Y4Y€TOM BIUSHUA HAa OKpPYXKalOLIyI0 Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO

oO1mero o6pa3oBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.
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ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

Ba3oBnle Jjornueckue 1eiicTBUA:
®BEISIBIISITh W XapaKTepPU30BaTh CYIICCTBCHHBIC MPH3HAKA OOBEKTOB
(sBNIEHUN);
®yCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIIMHU, OCHOBAHMS IS
0000IIIeHHS U CPaBHEHHS,;
®BLISIBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B PaCCMATPUBAEMBIX (paKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
®BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U TMPU HW3YYCHUU (PU3UIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETyKTHBHBIX
Y WHIAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBSI3IX
(U3UYECKUX BEJIMYNH;
®CaMOCTOSITENIBHO BBIOMpPATh CHOCOO peleHus yueOHOM (pU3MUecKOoil 3a1aun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).
ba3oBble uccienoBarejbcKue 1eHCTBUA:
®[ICITI0JIb30BaTh BOIPOCHI KAK MCCIEA0BATEIbCKUI MHCTPYMEHT IIO3HAHMS;
®[IPOBOAUTH IO CAaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;
®OIICHMBATh HA TNPUMEHUMOCTb U  JOCTOBEPHOCTh  HHGOpPMAIHIO,
MOJyYEHHYIO B XO/I€ UCCIIEIOBAHUS HIIM IKCIIEPUMEHTA,;
®CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOABI 10 PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;
®[I[POTHO3MPOBATh  BO3MOXHOE  JajibHEHIIee  pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.
Pa6ora ¢ unpopmaunmeii:
®IIPUMEHSTh PA3IMYHBIE METOJbl, MHCTPYMEHTBl U 3alpoChl NPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEIIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;
® aHAIM3UPOBATh, CHCTEMATHU3UPOBATh M WHTEPIPETHPOBATH HHQPOPMAIUIO
Pa3IMYHBIX BUJOB U (DOPM TIpEICTABICHIS,;
®CaMOCTOSITEIHHO  BBIOMPATh  ONTUMAaJbHYIO  (OpMY  TpEACTABICHUS
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIIaeMble 3aJadyd  HECIOXHBIMU
CXeMaMH, uarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAIIASMH.

20



KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:

®B X0Jie¢ OOCYXJeHHs Y4eOHOTro Marepuana, pe3yJbTaToB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBAaTh HJEU, HAIllCJICHHBIE HA pEUICHHE 33/JaYd U TMOAJAEp KaHHe
OJ1arokenaTeIbHOCTH OOIICHUS;

® COTIOCTABJIATh CBOM CYXACHUS C CYKICHUSMH JAPYTUX yYaCTHUKOB JIMAiora,
OoOHapyXMBaTh Pa3IM4Ue U CXOACTBO MO3UIIMIA;

® BHLIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX;

e TyOJTMYHO TPEACTABIATH PE3YJIbTAThl BBITOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);

®[IOHMUMATh U WCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIMBUAYATbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

®[IPUHUMATD LIEJIM COBMECTHOMN JESATEIBHOCTH, OPraHU30BbIBaTh ACUCTBUS 11O
e€ JIOCTIIKEHHUIO: pacHpelessiTb pojid, OOCyXJaTh HPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFOICH;

®BHITIONHATH CBOIO YacCTh PalOTHI, TOCTHUTasi KaYeCTBEHHOTO pe3yibTaTa I0
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;

e OLICHMBATh KAaueCTBO CBOET0 BKJaJa B OOMIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYITMPOBAHHBIM YYACTHUKAMU B3aHUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:
® BBLISABIISITH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYyAIUSAX, TPEOYIOIUX IS
peuieHust GU3NYEeCKUX 3HAHUM;
®OPUEHTUPOBATBCS B  PA3NIMYHBIX  IOAXOAAX  MPUHATHS  PEIICHUM
(MHOUMBUYyaJdbHOE, TPUHSATHE pEIIEHUs B TpyNIe, NPUHATHE pEeHIeHUN
TpynIom);
®CaMOCTOSITENIBHO COCTABJISITh AJITOPUTM pelIeHUs (PU3NYECKON 3aaud WM
IJlaHa MCCIEOBaHUS C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpejlaraéMble BAPUAHTHI pELICHUM;
e 1eJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
®1aBaTh AJICKBATHYIO OLICHKY CUTYyalluy U NpeaaraTh IUIaH €€ U3MEHEHMS;
®00BACHATh  TNPUYMUHBI  JOCTHKCHHUS  (HEJOCTHUKEHHS)  pe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;
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®BHOCHUTHh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJIHEHUS
(Gu3MYEeCKOro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIBCTB, HM3MEHUBIINXCSA CUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEH;

®OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

®CTaBUTh ce€0s1 HA MECTO JIPYroro 4eJoBeKa B XOJI€ CIopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYToro;

e IPU3HABATh CBOE MPAaBO HA OLIMOKY MPH pelIeHUH (PU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHUIA:
®ICITI0JIb30BATh MOHATHUS: PU3NUECKHE U XUMHUECKUE SIBICHUS, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIb, TUIOTE3a, CAUHULBI (PU3NYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHMA BelecTBa (TBEpHOE, KUIKOE,
razoo0pa3Hoe), MEXaHUYeCKoe JBUXKEHNE (PAaBHOMEPHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEMHOE), TPAaeKTOpHUs, PaBHOAEUCTBYIOIIAs cuia, Aedopmanus
(ynpyrasi, macTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;
epaznuyaTh ABICHUS (AUPQY3Usl, TEIUIOBOE JBHKEHHE YACTHIl BEUIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TelaMH, >KHUIKOCTAMH H
razamy, arMocepHoe JaBi€HHME, IUIAaBaHUE TeJ, IPEeBpaALICHUS
MEXaHUYECKOM SHEPruH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
epacno3HaBaTh  NPOSBICHUE  HM3YYCHHbIX  (DU3MYECKUX  SIBIICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
OpUMEpHl ABMKEHUS C PA3IUYHBIMU CKOPOCTSMU B KUBOM M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EPHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIABaHUE pbIO, phluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIICNISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3HUECKUX SIBJICHUIA;
®ONNCHIBATh M3YYECHHBIEC CBOMCTBA TeNl W (DU3MUECKHUE SIBICHUS, MCIOJIB3YS
¢usznyeckue BeTMUMUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpEHUs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
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BBITAJIKMBAIOIIAs CUJIa, MEXaHUYeCcKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KO()()HUIMEHT TOJE3HOTO [EUCTBUS MEXaHHU3MOB,
KMHETHYECKas M NOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPAKTOBAaTh  (PU3MYECKUI  CMBICA  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HaUYEHUS M EIUHULBI (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;

®XapaKTepU30BaTh CBOWCTBA TeJ, (U3NYECKUE SBJICHHUS U IPOLECCHI,
UCIIOJIB3YS MIpaBUJIa CIIOKEHUs CUJl (BIOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, paBUIIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKHM, 3aKOH COXPaHEHUS MEXaHMYECKOU
OHEpruH, TPU DTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

®00BSACHATh (PU3NUECKUE SBJICHUS, IPOIIECCH U CBOMCTBA TE€JN, B TOM YHUCIIE U
B KOHTEKCT€ CHUTyallU IPAaKTUKOOPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpod Ha 1-2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 32aKOHOMEPHOCTH;

epeniaTh pacu€THbIE 3aa4u B 1 —2 nelCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHalU3a YCIOBUS
3ala4ydl  3alMChbIBaTh KpPaTKOE YCIOBUE, TOJCTAaBIATh (PUINYECKHUE
BEJIMYMHBI B (OPMYJIBI UM MPOBOAMTH PAcd€Thl, HAXOAUTH CIIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE AJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YEeHHOU (PU3NUECKOI BETUYNHBI;

epacrno3HaBaTh NPOOJEMBbI, KOTOPbIE MOXXHO pPEIIUTh MpPU T[OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU MCCIIEI0BAHUS BbIIEISATH POBEPSIEMOE
IpeanosjgokeHne  (TUmoresy),  pasjnyaTb W MHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

®[IPOBOJIUTH OMBITHI O HAOTIOAECHUIO (PU3HUECKUX SIBICHUN WM (U3NUECKUX
CBOMCTB Ted: (POpPMYJIUPOBATh MpPOBEpsieMble MPEANON0KEHUs, COOMpPATh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pYy/I0BaHUs, 3allUChIBaTh X0/ ONbITA U
(dbopMyIIMpOBaTh BHIBOJIBI;

® BBLITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BDEMEHH, MAcChl TeJa, 00bEMa,
CWIbl M TEMIIEpaTypbl C MCHOJb30BAHMEM aHAJOTOBBIX M LHUQPPOBBIX
npuOOpOB, 3alMChIBaTh TOKa3aHUA MPUOOPOB C YUETOM 3aJaHHOU
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUIA;
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®[IPOBOJUTH HCCJIENIOBAaHUE 3aBUCUMOCTU OJHOW (hPM3MUYECKON BETUYHHBI OT
JIPYro C HCIONB30BAHUEM TMPSMBIX HM3MEPEHUU (3aBUCHMOCTH MYTH
pPaBHOMEPHO JIBIDKYILETOCS Tela OT BPEMEHU JBIIKEHUS TeJa, CHIIBI
TPEHUSI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT IIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTpyXKEHHON YacTH Tejla M OT IUIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOrO MCCIEAOBaHUsA, coOupaTb YCTaHOBKY U
BBINOJIHATh WU3MEPEHUs, CIEIysl MPENJOKEHHOMY IIIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYCHHON 3aBHUCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIIEIOBaHMUS;

®I[IPOBOJAUTH KOCBEHHBbIE M3MEPEHUS (PUINYECKUX BEIUYUH (TUIOTHOCTh
BEUIECTBA JKUAKOCTU W TBEPAOrO Teja, CUila TPEHUS CKOJIBXKECHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIIATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

eC00JII01aTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaToOpHBIM
00opy10BaHUEM;

®yKa3bIBAaTh MPHUHIMIBI ACHCTBUS TPUOOPOB M TEXHUYECKUX YCTPONCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

®XapaKTepU30BaTh MPHUHLUMIBI  JCHCTBUS  M3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCcaHusi (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

®[IPUBOJIUTH IPUMEPHI (HAXOAUTh HH(OPMALIMIO O TPUMEPaX) MPAKTUUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MAaCHOCTM TMpu  oOpalieHuu C [pubopaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOJCHUS
HOPM KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpeie;
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®OCYUIECTBJIATh OTOOp HMCTOYHMKOB uHpopManmu B HMHTepHere B
COOTBETCTBHHM C 3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM W TOyTEM CpPAaBHEHMS pA3JIMYHBIX HCTOYHUKOB BBIIEIAThH
uHpOpMaIIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBONM HIM MOXET OBITH
HEJJ0OCTOBEPHOW;

®ICII0JIb30BATh IIPU BBIIIOJIHEHUU YYEOHBIX 3a/laHUil HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcsl cety MIHTEepHET, BIaneTs NpUuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

eCO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCBMEHHBbIE M YCTHbIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
yycie MyOJUYHO JeNaTh KpaTKHE COOOILIEHUs O pe3yjbTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MpPU 3TOM TPaAMOTHO HCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIMA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

®[IpU BBINOJIHEHUN YYE€OHBIX IPOEKTOB U HCCIEIOBAaHUN paclpeaessiTh
OOS13aHHOCTH B TPYIIE€ B COOTBETCTBUHU C IOCTaBJICHHBIMH 3aJayaMH,
CIIEIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHUM, aJEKBAaTHO OLICHUBAThH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHiy oOyueHus B 8 kijiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIA:

®ICIIOJIB30BATh IOHATHA: Macca M pa3Mepbl MOJEKYJI, TEIJIOBOE JBU)KECHHE
aTOMOB M MOJIEKYJ, aTPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(Hble TeNa, HACBHILIEHHBIM M HEHACHIUIEHHBIM TMap, BIAXHOCTb
BO3/yXa, TEMIEpaTypa, BHYTPEHHSsS DSHEPrus, TEIUIOBOM JBHUIaTEllb,
AJIEMEHTAPHBIN 3JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JI€, TPOBOJHUKH
Y AUDJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;

epasznuyaTh SBJIEHUS (TEIUIOBOE pACIIMPEHUE W CKaThe, Terionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAaHHE, KANMJUISIPHBIE SIBJIEHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaadya (TEerIOnpPOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
NIEKTPU3aLUs TEJ, B3AUMOJEHCTBHUE 3aps0B, JEHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aWMOJCICTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKLIHS)
[0 OIMCAHMID MX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBICHHE;
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®pacro3HaBaTh  MPOSIBICHHE  W3YYCHHBIX  (PU3WYECKUX  SIBICHUUH B
OKpY’>KaloIlleM MHUpE, B TOM 4ucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHDKEHUWE M KANWULAPHBIE SBICHHUS B IIPUPOJIE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETA, JJIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, apeld MoytocoB, poib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
yueOHYI0, BBIIEIATh CYLIECTBEHHBIE CBOMCTBAa (IPHU3HAKU) (PU3NYECKUX
SIBJICHUU

®ONNCHIBATh M3YUYECHHBIE CBOMCTBA TNl U (DU3MUECKUE SIBICHUS, HCIOJB3YS
¢uznyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYAENbHAs TEIUIOTA
IUIaBJICHUS, yJeNbHAas TeIUIoTa NapooOpa3oBaHUs, YJEJbHAs TeIuioTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKHI 3apsf,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0 TOKAa), NpH ONHCAHMM NPABWIBHO  TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €AMHMIIBI
(¢u3NYeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTNYMUH;

eXapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHUS U IPOLECCHI,
UCIIOJIBb3Yysd OCHOBHBIE IIOJIOKEHUS MOJIEKYISPHO-KMHETUYECKOW TEOPUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiaa, 3akoH OMma JiJIs yJacTKa 1enH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

®00BACHATh (PU3MUYECKHE NPOLECChl UM CBOWCTBA TEJl, B TOM 4YHUCIE U B
KOHTEKCTE CHTyallul NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpPA: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epelaTh pacu€THbIC 3a/1a4i B 2—3 1eWCTBUS, UCIIOB3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3WYECKUE BEIMYMHBL: HAa OCHOBE aHallM3a YCIOBUS
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3a/1aud 3alUChIBATh KPATKOE YCJIOBUE, BBISIBIIATh HEAOCTATOK JAHHBIX IS
perieHus 3a7a4u, BHIOMPATh 3aKOHBI W (POPMYIIbI, HEOOXOUMBIE NS €€
pelieHrs, MPOBOAUThL Pacy€Thl M CpaBHUBATh IIOJIYYEHHOE 3HAUYCHUE
(bU3UYECKON BETMYMHBI C U3BECTHBIMH JaHHBIMU;

epacro3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PEIIUTh IIPH  ITOMOIIH
(U3NYECKUX METOJIOB, HCIIOJb3Yysl OIMKMCAaHWE HWCCIEIOBAHUS, BBIICIISIThH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh IPABUIBHOCTH IOPSIKA
MIPOBEJICHUSI KCCIIEIOBaHUs, I€JaTh BHIBO/IbI;

®[IPOBOJIUTH OIBITHI 110 HAOIIOACHUIO (PU3UICCKHUX SBJICHUM MM (HU3NISCKUX
CBOMCTB TeJ (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JaBJCHUS BO3yXa OT
ero o0bEéMa, TeMIreparypbl, CKOPOCTH IPOIIeCCa OCTHIBAHUS M HarpeBaHUS
NPy U3JY4eHUU OT I[BETa M3JIydarolieil (IOrJomaroIieii) MoBEepXHOCTH,
CKOPOCTh HMCHApEHUs BOJbI OT TEMIIEPATYPhl XKUJIKOCTH U IUIOMIAAU €€
MMOBEPXHOCTH, JJIEKTPHU3ALMS TEI W B3aUMOACHUCTBUE DICKTPUUYECKUX
3apsoB, B3aWMMOJCHCTBHME IIOCTOSHHBIX MAarHUTOB, BU3YyalHd3alUs
MarHUTHBIX I10JICH MOCTOSHHBIX MAarHUTOB, JEHUCTBHUS MarHUTHOIO ITOJIS Ha
NPOBOAHUK C  TOKOM, CBOWCTBA  DJJICKTPOMAarHuTa,  CBOWCTBA
ANEKTPOABUTATENSI TOCTOSHHOTO TOKAa): (OPMYJIUPOBATH MPOBEPSEMbIC
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000py10BaHUs,
OMMCBIBATh XOJI OIbITA U (HOPMYJIMPOBATH BHIBOJIBI,

®BLINIOJIHATH MPSAMBIE U3MEPEHUS TEMIEPATyphbl, OTHOCUTEILHON BIAXXKHOCTU
BO3/lyXa, CHWJIbI TOKa, HANPSKEHUS C MCIOJb30BAHUEM aHAJIOTOBBIX
NpuOOpPOB M JATYUKOB (PU3NUECKUX BEJIIMYMH, CPABHUBATH PE3YyJbTaThl
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIFOTHON MOTPEIIHOCTH;

®[IPOBOJIUTh HCCIICIOBAHKME 3aBHCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
IPYyrol ¢  HCIOJb30BaHWEM TPSMBIX  H3MEpPEHUM  (3aBUCUMOCTH
COINIPOTUBJICHUSI MPOBOJAHHUKA OT €ro JJIMHBI, IUIOIIAJA TONEPEYHOIO
CEUCHHMS U YICIBHOIO COMPOTUBIICHUS BEIIECTBA MTPOBOHUKA, CUJIbI TOKA,
UIyIIeTO0 4epe3 TMPOBOAHUK, OT HANpsOKEHWs] Ha  POBOJHUKE,
HCCIICIOBAHUE TMOCJIEAOBATEIBHOTO W  NAapajIeIbHOTO COCAWHEHUU
MIPOBOJHUKOB): IUIAHHPOBATh HCCJAEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJTHSATh W3MEPEHUsA, CIAeAys MPeII0KeHHOMY IUIaHy, (PUKCHPOBATH
pe3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHAE TaOMWll U TPaduKOB,
JleJIaTh BBIBOJIBI 11O PE3YJIbTaTaM UCCIEIOBAHUS,

®IIPOBOJIUTh KOCBEHHBIC U3MEpPEHUS (UBHUYECKUX BeIUYUH (yAeIbHAs
TEIUIOEMKOCTh  BEIISCTBA, CONPOTHBJICHUE IIPOBOJHHMKA, pabora u
MOIITHOCTh DJICKTPHUYECKOI'O0 TOKAa): IUIAHUPOBATh H3MEPEHHS, COOHMpaTh
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HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIysl MPEANOKEHHOM MHCTPYKIUH, U
BBIUUCIISITh 3HAUEHNE BEJINYMHBI,

ecOOMI0OaTh MPaBUJIa TEXHUKH OE30MaCHOCTH NpU paboTe ¢ J1abopaTopHBIM
000pyIOBaHHUEM;

®XapaKTepU30BaTh IPUHLMIIBI  JCHCTBUS  W3YYEHHBIX IHPUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOMHA, aMmIIepMeETp,
BOJIbTMETP, CUETYMK DIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETHTEIBHBIE
pUOOPBI, HArPEBATEIBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, 3IEKTPOABUIaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMUS O CBOWMCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
(uznyecKrue 3aKOHOMEPHOCTH;

®pacro3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaTr), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNbHbIM U MapajlIeIbHBIM COCUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUYECKUX LIETIEH;

® [IPUBOAUTH IPUMEPHI (HAXOAUTh HH(POPMALIUIO O IPUMEPAX) MPAKTUIECKOrO
UCTIONB30BaHUsl (U3NYECKUX 3HAHUKA B TIOBCEIHEBHOM JKU3HU JUIA
oOecrieueHuss 0€30MACHOCTH TMpu  oOpamieHuu ¢ mHOpudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOECHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH CpeEAE;

®OCYIIECTBIIATh IMOUCK HMHPOpMALMK  (PU3UYECKOTO  COAEpKaHUA B
WuTepHere, Ha OCHOBE HWMEIONUXCS 3HAHUW W TYTEM CpaBHEHUSA
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

®ICII0JIb30BAaTh MpPH BBIIIOJHEHUU YYEOHBIX 3a/laHuil HAyYHO-TIONMYJISIPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEepHET, BIageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

eco3/1aBaTh COOCTBEHHbIC NHUCHbMEHHBIE U KpaTKHE YCTHBIE COOOIICHUS,
0000mass wHOOPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJEepKaHusi, B TOM YHKCIe MyOJUYHO TPEACTABIATH PE3yJIbTaThl
IPOEKTHOM WJIM HCCIIEeOBATENIbCKON NEATEIbHOCTH, MPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;
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®IIpH BBIMOJHEHUU YYCOHBIX TMPOCKTOB M HCCICAOBAHMA (HU3UIECKUX
MPOIIECCOB pacHpenessiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU C
MTOCTABJIEHHBIMU 33/1a4aMH, CIICUTH 3a BBIIIOJHCHUEM IUIAHA JCUCTBUN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBAaTh COOCTBCHHBIM BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHUE,
MPOSIBJISISt TOTOBHOCTD pa3peiaTh KOHMIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeiMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

®ICTIOJIb30BAaTh  TOHSTHUSA: CUCTEMAa OTCU€Ta, MaTepuaibHas TOYKa,
TPaeKTOpHsI, OTHOCUTEILHOCTh MEXAHWYECKOIO JABMXKEHUS, Jedhopmalius
(ympyrasi, mjaacTU4ecKkas), TpEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPJOE TEJO,
LEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBLIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIalIbHO30PKOCTD,
CIEKTPhI UCIYCKAHUsI M TOTJIOIIEeHUA, allb(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIBI, SIACPHASA SHEPTETUKA;

epaznyaTh SBJICHUA (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOJUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSMOJIMHEITHOE JBUXKEHHE, CBOOOHOE
1aJICHUE TEJI, PABHOMEPHOE JABUKEHUE M0 OKPYKHOCTHU, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBMKCHHE, OTPaKCHHE
3ByKa, NPSIMOJIMHENHOE PAaCIpPOCTPAHEHHUE, OTPAKECHHE W TPEIIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHUe OeJoro cBeTa B
CIIEKTP M CIJIOKEHHE CIICKTPaJbHBIX LBETOB, JHUCIEPCUs CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOIO CIEKTpa
W3JIyYEHUS ) 10 ONMUCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

epacro3HaBaTh MPOSIBJICHHE  U3YUYCHHBIX  (UBUYECKUX  SIBIICHUH B
OKpY’)KarolieM Mupe (B TOM uuciie (PuU3nuecKkue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUAKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKCHHUE JKUBBIX OPraHU3MOB, BOCIHPHUSATHE 3BYKOB >KHUBOTHBIMHU,
3EMJICTPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, IBE€Ta TE,
ONTUYECKUE SBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE NEUCTBHE BUAMUMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHM, €CTECTBEHHBIN
paNOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAMOAKTHBHOE H3ITyYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAAUOAKTUBHBIX W3IyYEeHUW Ha

OpraHu3M 4eJIOBeKa), MpH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
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yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHUI;

®ONHCHIBATh M3YUYCHHBIC CBOMCTBA TeNl W (DU3MUECKUE SIBICHUS, MCIOIB3YS
¢usznyeckue BENUYMHBI (CpeHSS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, IEPEMEIIECHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWia YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOrO TMAJEHUs, BEC TeJa, HUMIYJIbC TeJlda, HMIYJIbC CHJIbI,
MEeXaHW4YecKass paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs MEXAaHW4YecKas JSHEpIus,
NEPUOJ U YacTOTa KoieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEJIb MPEIIOMJICHUS CPEAbI), TP OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAUYEHUSA M EIUHULBI (PU3NYECKUX BEIMYMH, HAXOOUTh (POPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpapMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

eXapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS U IPOLECCHI,
WCIIOJNB3Yysl 3aKOH COXPAaHEHWs JHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUI CYNEPIO3ULIMH CWJI, MPUHUUI OTHOCHUTENbHOCTH [ ammies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MUMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

®00BACHATh (PU3MUECKHUE NPOLECChl M CBOWCTBA T, B TOM 4YHUCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C ONOpoWd Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epelaTh pacy€THBIC 3a1auu (OMUPAIOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOUIUE (DPU3UUECKUE BEITUUMHBI:
Ha OCHOBE aHaJM3a YCJIOBHUS 3a/lauyd 3allMChIBATH KPATKOE YCJIOBHE,
BBISIBJISITH HEIOCTAIOIINE UM M30BITOYHbIC JaHHbIE, BEIOUPAaTh 3aKOHBI U
(bopMyIbl, HEOOXOAUMBIE JIsl PELICHUS], TPOBOAUTE PAacU€Thl U OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3UUECKOI BEINYUHBI,

epacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pPEIIUTh MpPU T[OMOIIU
(bu3NYeCKUX METO/IOB, MCIOJNb3Yys OMHCAHHME HCCIECIOBaHUS, BBLICIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsJKa
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MPOBENCHUSI  UCCJICNOBAaHUS, JIeJIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIOACHUI U OTBITOB,

® [IPOBOJIUTH OTIBITHI TIO HAOIOICHUIO (DM3UUCCKUX SBICHUN WIH (HU3UIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HbIOTOHa, 3aKkOHa COXpaHEHUs
HHEPTUHU, 3aBUCUMOCTb IEpUOJa KOJIeOaHUN MNPYKUHHOTO MasiTHUKA OT
MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MajibIX  KoJIeOaHWH,  MOpPSIMOJIMHEHHOE  pacHpOCTpAaHEHHE  CBETa,
pas3ioxeHue Oelloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300pa’KeHUs B
IJIOCKOM 3€pKajie U CBOMCTB H300pakKeHHUs MpeaMeTa B coOuparomiei
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENIHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOrOo Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITAa U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

®[IPOBOJIUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX HU3MEPEHHM, OMpeaesss
CpeqHee 3HAaueHHE U3MepsAeMOll BelIMuuHBl ((POKYCHOE paccTOsHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBHOTO TPUOOpPaA);

®IIPOBOANTH HCCICAOBAHWE 3aBUCUMOCTEH (PHU3UYECKHX BEIUYHH C
WCITOJIP30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HauyaJbHOM CKOpPOCTH, Mepuoia
KOJICOaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKE€HUs CBETa OT yIJia MaJeHUs U yria MPEeIoMIICHUs OT yria
NajicHns): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONHIl U TPpapUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

®IIPOBOJUTH KOCBCHHBIC W3MEpPCHUS (DHU3NYCCKUX BEMWYMH (CpemaHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJe€HUsl, KECTKOCTh MPY>KUHBI, KOADPUIIUEHT
TPEHHSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuosi KojeOaHWii MaTeMaTH4eCcKoro W MPYKUHHOTO MAasTHUKOB,
onTHYECKas Cuwia coOuparonieil JIMH3bI, PAAUOAKTUBHBIN  (HOH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANIBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPCHUS, CIICIYs MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAIM3UPOBATH MOJYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOU MMOTPEIHOCTH U3MEPEHHU;
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ecoOMI0OaTh MPaBHJIa TEXHUKH O€30MaCHOCTH IpU paboTe ¢ J1abopaTopHBIM
000pyIOBaHUEM;

epa3jNyaTh OCHOBHBIC MPHU3HAKA M3YyYEHHBIX (DU3MUECKUX MOJEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJIeJb aTroMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

®XapaKTepU30BaTh MPHUHIMIBI  JICHCTBUS  W3YYCHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOH Ha WX OmMHCaHusA (B TOM YHUCIE:
CIHIOMETP, OATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA W HEOOXOmuMbIe  (U3HUECKUE
3aKOHOMEPHOCTH;

®ICIIOJIH30BAaTh CXEMBl M CXEMATHUYHBIC PUCYHKH H3YYCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3€pKajie U coOuparonien JuH3e;

® [IPUBOUTH IPUMEPHI (HAXOAUTh HHGOPMAIIUIO O PUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUUA B TIOBCEJHEBHOW JKM3HU JJIA
oOecrieyeHusi 0€30MACHOCTH MpW  oOpamieHMd ¢ Opudbopamu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHMSI B OKPY KaIOLLEH Cpee;

®OCYIIIECTBIIATh TMOWUCK HHPOpMAIMK  (PU3UUECKOTO  COACpKAaHUS B
HuTepHete, caMoCTOSTENBHO (DOPMYIHPYsI MOUCKOBBIN 3ampOC, HAXOIUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUK U JTOTIOJTHUTEIHHBIX UCTOUYHUKOB;

®ICIIOJIH30BaTh TPH BBHITIOJIHCHUH YYCOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepatypy  (QU3MYecKoro - coiepaHHs, CIpPaBOYHBIE MaTEepHAIIbI,
pecypcbl cetu HTepHET, BianeTh NpuéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

eco37aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl TPOSKTHOW MIIM UCCIIEI0BATENbCKON
NEeSATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  HM3yUYCHHBIN
MOHSATUUHBIM anmapaT W3y4aeMoro paszaena (U3NKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.

32



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaudecTBO 9acoB

Nen/m  HaumeHoBaHMe pa3esioB M TeM IIPOrpaMMBbl B
cero

Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa

1.1 dwusuka - HayKa 0 MPUPOJC 2
1.2 du3nYecKue BEIUYNHBI 2
1.3 EcTtecTBeHHOHAYYHBIN METO/1 TO3HAHUS 2

Uroro no pazneny 6

Paspen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

2.1 CrpoeHue BemiecTBa 1

99 JIBU>KeHMEe U B3aUMOJEHCTBHUE YaCTHUI )
' BEIECTBA

2.3 ArperaTHble COCTOSIHHSI BELIECTBA 2
Uroro no pazueny 5
Paznen 3. /IBukeHue U B3aumMo/ieiicTBue e

3.1 Mexanuyeckoe IBUKEHUE 3

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

DJIEeKTPOHHbBIE

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
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3.2

3.3

WNuepuus, Macca, INIOTHOCTD

Cuia. Buner cun

Hroro no pazneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B

4.1

4.2

4.3

4.4

Masnenue. llepenaya naBineHus TBEPABIMUA
TeJIaMU, KUJAKOCTSIMU U Ta3aMu

JlaBiieHHE )KUAKOCTH

ATMocdepHOoe aBIeHHE

JlercTBrE KUIKOCTU U Ta3a Ha MOrPYKEHHOE B

HUX TCJIO

Hroro no pazneny

Pa3nea 5. PaGora n MoHOCTh. JHEprus

5.1

5.2

53

PaGota u momtHOCTH
[TpocTeie MexaHU3MBbI

MexaHnyeckas SJHeprus

Hroro no pazneny

IToBTOpeHune

14

21

21

12

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KVIACC

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

Ne i/

Pa3pen 1. TenioBble iBJIeHUSA

11 CtpoeHue u cBOMCTBA BELIECTBA

1.2 TennoBbie poiecchl

Hroro no pazneny

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

DneKTpuuecKue 3apsabl. 3apsoKeHHbBIE Tela U

2.1
UX B3aUMOJICHCTBHE
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK
2.3 MarHuTHbI€ ABIICHUS
2.4 DJEeKTpOMarHUTHAS HHYKIIUS

Hroro no pazneny
IToBTOpeHune

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 9acoB

Bcero

21

28

20

37

68

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

1.5

14.05.23

DJIEeKTPOHHbBIE
(uudposbie)
o0pa3oBaTtejibHbIE

pecypchl

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

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

bubmmoteka [IOK
https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

36


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

9 KJIACC

Ne ni/m HaunmeHoBaHMe pa3je/ioB U TeM
NPOrpaMMblI

Pa3zpen 1. Mexannueckue siBJIeHUSA

MexaHn4ecKoe JBMKEHUE U CIIOCOOBI €T0

1.1

OIHCaHHS
1.2 B3aumogeiicTBue Ten
1.3 3aKOHBI COXPaHEHUS

Uroro no pazneny

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

2.1 MexaHnueckue KojieOanus

2.2 MexaHu4ecKue BOJTHBL. 3BYK

Hroro no pasneny

Pazjen 3. DiekTpoMarauTHoe noJie u
3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U

OJICKTPOMAarHuTHBIC BOJIHBL

Hroro no pazneny

Pa3nen 4. CBeToBbIE AIBJICHUSA

KosauyectBo yacos
IIpakTH4ec
Bcero
KonTtposabHbie padoTel  KHe padoThl
10 0 1
20 1 3
10 0 3
40
7 0 3
8 1 3
15
6 0 2
6

DJIEKTPOHHbBIE

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacpoCTPaHEHHUS CBETa
4.2 JIMH3BI 1 ONTUYECKUE TPUOOPHI
4.3 Paznosxenune 6eoro cBera B CIIEKTP

Uroro no pazneny

Pasznen 5. KpanroBbie iBJIeHUA

5.1 Hcnyckanue v NOTJIONIEHHE CBETa aTOMOM
5.2 CrpoeHue aTOMHOTO sijipa
5.3 SAnepHble peakuuu

Hroro no pazneny

Pa3nes 6. [loBTopuTe1bHO-00001aI0IM I MOYJIb
IToBTOpenue u 0600IIEHNE CONIEPIKAHUS

6.1
Kypca ¢usuku 3a 7-9 xnacc

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 0 2
6 0 3
3 0 2
15

4 0 1
6 0 1
7 1 1
17

9 1 2
9
102 4 27

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» ®usuka: 7-i1 knacc: 6a30BbI ypoBeHb: yueOHuUK, 7 knacce/ [lepoimkun .M.,
NBanos A.H., AkunonepHoe oouiectBo «M3narensctBo «lIpocBemenre»
» dusuka, 8 knacc/ [epeimkun A.B., AkiimonepHoe o61mecTBo «M3marenscTBo
«IIpocsemienne»

» ®usuka, 9 xknacc/ [leppimkun A.B., I'yrauk E.M., AkunonepHoe o0111ecTBo
«3narensctBo «IIpocBemenue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

7 KIIACC

1.IIporpammbl ocHOBHOTO 00111er0 0Opa3oBanus. Puznka. 7 —9 Kinacchl
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).
2. Ilepprikun A.B. ®usuka. 7 kinacc. YueOHUK 17151 00111e00pa30BaTeIbHbBIX
yupexaenuit. M.:Ipoda
3. Jlykamuk B.1. CoopHUK BOIIPOCOB U 3a/1a4 1o pusuke. 7-9 xi. —M.:
IIpocsemenune
4. Mapon A.E. ®u3uka. 7 kiacc: yueOHo-MeToanueckoe nocoodue/ A.E. Mapon.- M.:
Apoda
5.A.E. Mapomn, E.A. Mapon CaMocTosITelIbHbIE U KOHTPOJIbHBIE Pa0O0THI-7 Kilacc
Apoda

8 KIIACC

1. IIporpammel ocHOBHOTO 0011ero oopazoBanus. Guszuka. 7 —9 knaccel
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).
2. Ileppiikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaeHuii. M.: [Ipoda
3. Jlykammk B.M. CoopHUK BOIIPOCOB U 3a1a4 1o pusuke. 7-9 xi. —M.:
[Ipocsenienne
4. Mapon A.E. ®usuka. 8 kiacc: yueoHo-meroauueckoe mocoodue/ A.E. Mapon.- M.:
HApoda
5. A.E. Mapon, E.A. Mapon CamocTosITeNIbHbIE U KOHTPOJIbHBIE pab0oThI-8 Kitacc M.
HApoda

9 KJIIACC

1. [Tporpammbl ocHOBHOTO 00111er0 00pazoBanus. Guszuka. 7 —9 kmaccel
(aBrOops:A.B.Ilepbiikun, H.B. ®unonosuy, E.M. I'yTHUK).



2. Ilepeimikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yapexennit . M.:JIpoda
3. Jlykamuk B.M. COopHUK BOIIPOCOB U 3aja4 1o ¢usuke. 7-9 xi. —M.:
[Ipoceemenue
4. Mapon A.E. ®usuka. 9 kinacc: yueOHo-MeToauueckoe nmocooue/ A.E. Mapon.-M.:
Apoda
5. KoHTpoJbHEIE ¥ cCaMOCTOSATEIbHBIE PA0OTHI IO (pr3uKe. 9 KIacc: K y4eOHUKY
A.B. Ileppiukuna, E.M. I'yTHHK
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

1. Bce akryanbnbie Mmatepuanbl [ A pasmemienst Ha caiite DT BHY «®enepanbhblit
MHCTUTYT TEeIarornyeckux u3mepenuit». Pexxum mocryma: https:/fipi.ru/.
(IemoHCcTpaIimoHHbIE BapUAHTHI KOHTPOJIBHBIX H3MEPUTEIbHBIX MAaTEPUAJIOB,
TPEHUPOBOYHBIE COOPHUKH /17151 TOATOTOBKU K [ IA myist oOydaromumxcs ¢
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI, BUJICOKOHCYJIBTAIIMH MPOIILIBIX JIET).
2. O6pa3oBatenbHbINA TOPTAJ AJI MOATOTOBKH K TOCYAAPCTBEHHOW HTOTOBOM
aTtectanuu 1o ¢usuke. Pexxum nocryma: https://ege.sdamgia.ru/,
https://oge.sdamgia.ru/.

3.0nekTpoHHbIe yueOHuKH 1o gusuke. —Pexxum gocryma: http://www.fizika.ru

7 KIIACC.

1. bubnuoTeka —Bcé o npeamety «Pusnkay. —Pexxum gocryna:

http://www.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. —Pexum noctyna: http://fizika-class.narod.ru

3. Enunas komnekuus uudpoBbix 00pa3oBaTelbHBIX pecypcoB. —Pexum nocryna:

http://school-collection.edu.ru

4. lntepecHble MaTepualibl K ypokaM (PU3UKH 110 TeMaM; TECTHI [0 TeMaM;

HarJsIIHbBIe TocoOus K ypokaM. —Pexxum nocrtyna: http://class-fizika.narod.ru

5. Hudpossie oOpazoBaTenbHbIE pecypchl. —Pexxum noctyma:

http://www.openclass.ru

8 KJIIACC

1. bubnunoreka —Bc€ no npeamery «duznkay. —Pexum nocrtyna:

http://www.proshkolu.ru

2. BuneoomnsiTel Ha ypokax. —Pexum noctyna: http://fizika-class.narod.ru

3. Enunas xomekiys nudpoBeIX 00pa30BaTelbHBIX pecypcoB. —Pexxum pocryma:

http://school-collection.edu.ru

4. lutepecHble MaTepualibl K ypokaM (DU3UKH 110 TeMaM; TECTHI [0 TeMaM;

HarsIHbIe mocoOus K ypokam. —Pexxum nocryna: http://class-fizika.narod.ru
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5. udpossie oOpazoBaTenbHbIE pecypchl. —PexuM qocTtymna:
http://www.openclass.ru
9 KJIACC

1.
2.

3.

7.

8.
9.

1. BugeoonsiThl Ha ypokax. —Pexum mocryna: http://fizika-class.narod.ru2
2. Enunas koutekius nu@poBbIX 00pa30BaTelbHBIX peCcypcoB. —Pexum
nocryma: http://school-collection.edu.ru
HuTepecHbie MaTepuaibl K ypokaMm (U3HKH IO TeMaM; TECTHI IO TeMaM;
HarJsIHBIe TocoOus K ypokam. —Pexxum mocrtyma: http://class-fizika.narod.ru
[Mudpossie 0OpazoBaTenbHBIC peCypchl. —PexxnumM moctyma:
http://www.openclass.ru
Hucrannnonnas mkoixa N0368 http://moodle.dist-368.ru/ OtkpseiThIii Ki1acc.
CeteBoe 00pa3oBaTeIbHOE COOOIIECTRO.
http://www.openclass.ru/node/109715

6. Equnas xosutekius udpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/
denepanabHbIi HEHTP HHOOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/
Wurtepner ypok. http://interneturok.ru/ru/school/physics/

buodmusuka https://postnauka.org/themes/biofizika

10. ®usuka B mkose. Pucynku no ¢pusuke http://markx.narod.ru/pic/
11.ApxuB xypraina «Hayka u xu3nb» https://www.nkj.ru/archive/
12. Bes usuka http://wwwe.all-fizika.com/article/index.php?id_article=110
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