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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
dI'OC 00O, a Taxxe ¢ yuérom ¢eaepaibHON pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3uke yYHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHMUs.

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

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

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

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETUPOBATh JAHHBIE U HCIOJB30BAaTh HAay4YHbIE JOKA3aTENbCTBA IS
MOJTyY€HUs BHIBOJIOB.

[lenmn wsyueHus ¢(U3WMKA HA YPOBHE OCHOBHOTO OOIIETro 0O0Opa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn MunucrepcrBa npocerienus Poccuiickoit @enepanuu (IpoToKoa ot 3
nexadps 2019 r. Ne [1K4BH).

Henu uzyvyenus puznku:

o mnpuoOpeTeHue UHTepeca U CTPEMJICHHS OOydYarouuxcsi K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAyYHOM METOJI¢ MO3HaHUA U (HOpMHpOBaHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa U3y4EHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

o (opMHpPOBaHHME TMPEACTABICHUH O poiu (U3HKU AN Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;

e pa3BUTHE npeCTaBICHUN 0 BO3MO>KHBIX cdepax Oyayuieit
npo(eCCUOHANBHOM  N1€ATEIbHOCTH, CBA3aHHOM C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IpHUOOpETEeHUE 3HAHUN O TUCKPETHOM CTPOEHHUH BEILECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e MpuOOpeTEeHWE YMEHHMI ONUCHIBATH U OOBSICHATH (PU3MYECKHE SBJICHHS C
UCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHMIA;

e OCBOGHHE METOJOB PpEIICHUs MPOCTEMIIMX  pacu€THBIX 3adady C
UCIIOJIb30BaHUEM puznyeckux Mojenei, TBOPUYECKUX u
IPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUI HAONIONAaTh TPUPOIHBIC SBICHUS M BBITIOIHSATH OIBITHI,
JabopaTopHble pabOThl U 3KCHEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOcHHE TPUEMOB pPaboThl ¢ uWHOpMarueldn (GU3NIECKOTO CoAepIKaAHUS,
BKIItoUasi WHGOPMAIMI0O O COBPEMEHHBIX JOCTI)KCHUAX (QU3HUKH, aHadu3 |
KPUTHYECKOE OlICHWBaHNE WHPOPMAITUH;

e 3HAKOMCTBO cO chepamu MpodheCCHOHAIBHOU JESTEeIbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bU3MYEeCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus orBoauTcs 204 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEl0), B 8
KJ1acce — 68 JacoB (2 yaca B Hefien0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO0).

[Ipennaraemslii B mporpamMMe no (pu3HKe nepeyeHb JadopaTopHbIX paboT U
OTBITOB HOCUT PEKOMEH IATENIbHBII XapaKkTep, YIUTENb JeIaeT BbIOOp MPOBEACHUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa JKCIICPHMCHTAJIbHBIX SaHaHHﬁ, npeajraraCMbiXx B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHa I10 (1)I/IBI/IK€.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

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

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siiaeHus. Onucanue GU3NYEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKUX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue — siBmeHuid,  OOBSACHAIOIIMXCS ~ NPUTSIKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
W3MEHEHUSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBIICHHE TATOTEHUSI U CUiIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTENH M ra3o0B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTU OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa OTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocTthie MexaHU3MBI: pbIUar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBmio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.

A A T o

N



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

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

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

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenue nuddysun.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaXxJiIeHue Ipu COBEPIIICHUU padOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIbI  B3aWMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

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



Hocurenu snekTpuuecKuX 3apsioB. DJIEMEHTAPHBIA 3JIECKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

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

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

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOe 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.

W 0 N U W

L = =)
a U A W N B O



17.
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23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  IOCTOSHHBIX ~MAarHUTOB IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17.

18.
19.
20.
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OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIBI  B3aUMOJICUCTBUSA
KaTyIIKH C TOKOM W MAarHuTa OT CHWJIbI TOKa W HaIlpaBJICHUS TOKA B
KaTyIIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUTraTeibHONM yCTaAaHOBKH.

OnbITEI IO HKCCIECIOBAHUIO SIBICHUSI AJICKTPOMArHUTHOW WHAYKIWU:
UCCIICOBAHUE W3MEHEHUM 3HAYEHHWS W HAIpPaBICHUS WHIYKIIMOHHOTO
TOKA.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.
B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:
1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

— IMPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKoil HayKH;

— LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHUEM JOCTHKECHUMN
busuky;

— OCO3HaHHWE BAXHOCTH MOPAIBHO-3THUUECKUX MPUHIUIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSI:

— BOCHPUSITHE ICTETUYECKUX KadyeCTB (PU3NYECKON HAyKH: €€ TapMOHUYHOTO

IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;
4) HEHHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HAHHE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTABIISIOLIEH
KYJIBTYPBIL;

— pa3BUTHE HAY4YHOH JI0O03HATENBHOCTH, WMHTEpPEca K HCCIeI0BaTEIbCKOM
NeSTEIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJry4ust:

— OCO3HaHUE€ IIEHHOCTH O0€e30MacHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAIITHUX YCIIOBUSIX;

— c(hOpMUPOBAHHOCTDH HABbIKA pedIeKCUH, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY
Y TAKOTO0 K€ MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



— aKTHBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTenLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIINUX B TOM YHUCyIe U (PU3NUECKUX 3HAHUM;

— WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPO(eCChid, CBSI3aHHBIX C (DU3UKOM;

7) 3KOJIOTrH4eCKOTr0 BOCIIMTAHUSA:

— OpHEHTalMsl Ha TNpUMEHEeHHE (U3MYECKMX 3HAHMM ISl pEIIeHUs 3a7ad B
0o0JIacTU OKpYKalollel cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OLICGHKH UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

— OCO3HaHHME TJIOOATBHOTO XapaKTepa SKOJOTMYECKUX MPOoOJIeM M MyTeu uX
peleHus;

8) amanTanum K M3MEHSIOMIUMCH YCJIOBHAM COLMAJIBHON W NMPHPOIXHOH
cpeabl:

— TOTPeOHOCTh BO B3aUMOJICMCTBUU TPU BBITIOJHEHUH HWCCIEAOBAaHUN H
MPOEKTOB (PU3UYECKON HAMIPABICHHOCTU, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JIESITETbHOCT;

— MOTPEOHOCTh B JOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hcie GOpMYIUPOBAThH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— 0CO3HaHHWE JACHUIMTOB COOCTBEHHBIX 3HAHMK M KOMIIETCHTHOCTEH B 00JIacTH
busuKy;

— TUIAHUPOBAHUE CBOErO0 Pa3BUTUS B MPUOOPETEHUU HOBBIX (HUIUUYECKUX
3HAHUI;

— CTpeMJICHHE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBS3H MPUPO/IBI, OOIIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

— OLEHKAa CBOMX JCWUCTBUM C YUYETOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXXHBIX TJI00aJIbHBIX TIOCJICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHUS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE MIO3HABATEIbHbIC YHHBEPCAIbHBIC YUCOHBIC TCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue 1eiicTBUA:
e BBISABJISATH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKNA OOBEKTOB (SIBICHUN);



e YCTAaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKAIIMH, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

e BBIIBJISTH 3aKOHOMEPHOCTH M TMPOTHUBOPEYHS B paccMaTpUBaeMbIX (haKTax,
JAaHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMNXCS K (PU3HUUECKUM SIBJICHUSIM;

e BBIABJIATH IPUYUHHO-CJIEJICTBEHHBIE CBSI3U MPU H3YYEHUHM (PU3NYECKUX
SBJICHMA M IPOLIECCOB, J€JaTh BBIBOJBI C HCIOJIb30BAHUEM JIEIYKTUBHBIX U
UHAYKTUBHBIX  YMO3AaKJIIOYEHUW, BBIABUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(U3NYECKUX BEJINYMH;

e CaMOCTOSITEJIBHO BBIOMpPATh CIOCOO pelleHHst yueOHOM (Qu3nueckoi 3a1adu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB PEILEHUs, BHIOOp Hanbosiee MOAXOMSIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarelbcKme 1eiiCTBUS:

e HCIOJIB30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

e IPOBOAMUTH IO CAMOCTOSITENIBHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECIJIOKHBIH
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIBIIIOE UCCIEIOBAHUE (PU3UUECKOTO SBICHUS;

e OLEHUBATHh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMALIHIO, TOTYYEHHYIO
B XO/JI€ UCCJIEOBAHMS I HKCIIEPUMEHTA;

e CaMOCTOSITENIBHO (hopMyIupoBaTh O0OOIIEHHS M BBIBOJABI IO pe3yJbTaTaM
IPOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS;

e IPOTHO3UPOBATH BO3MOXKHOE JAJIbHENIIEE pPa3BUTHE (PU3NUECKUX MPOLIECCOB,
a TakKe BBIIBUTATH MPEIANOJIOKEHHS 00 MX Pa3BUTUHM B HOBBIX YCJIOBHSIX H
KOHTEKCTaXx.

Pabora c nundopmanueii:

e IPUMEHATH Pa3JIMYHBIE METOJIbl, HHCTPYMEHTBl M 3alpOChl IPU MOUCKE U
oTOOpe MHPOPMALIUU UK JAHHBIX C YYETOM MPEIJIOKEHHON yueOHOH (pr3ruecKoi
3a/1aui;

e AHAIM3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OOPMALIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTaBICHMUS,

e CaMOCTOSITEJIBHO  BBIOMpaTh  ONTUMalbHYIO  (OpMy  MpelCTaBICHUS
uHOpMAlUU U WUIIOCTPUPOBATh pPEIIAEMbI€ 3aJa4l HECJOKHBIMU CXEMaMHU,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHKaTHBHBIE YHHBepPCAIbHbIE YueOHbIe JeliCTBHUS:

e B XOJI€ 00CYXJAeHHs yueOHOT0 MaTepHualia, pe3yiabTaToB J1a00paTOPHBIX padoT
U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMbI U BBICKa3bIBATh
UJIeH, HALCJICHHbIE Ha DPELICHUE 33Jaud M MOJJEpKaHHUE OJIaroKenareabHOCTU
OOIIECHMS,

e COIOCTaBJISITh CBOU CYKIEHUS C CYKICHHSIMH APYTUX YYaCTHUKOB JHAJOra,
OOHapyXUBaTh Pa3IU4NE U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;



e MyOJIMYHO MPEJCTABNIATH PE3YJbTAaThl BHINOJHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

e TMOHMMATh W UCHOJH30BaTh MPEUMYIIECTBA KOMAHAHONW M HHIWBUIYaTbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

e TPUHUMATDH LM COBMECTHOM NEATENLHOCTH, OPTaHNU30BBIBAThH JACUCTBUS IO
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

e BBINOJIHATH CBOIO YacTh PaOOTHI, JOCTHras KauyeCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABJICHUIO M KOOPIWHHUPYS CBOU ICHCTBHS C JOPYTMMHU WIEHAMH
KOMaH/1bl;

e OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e BBIABJIATH NMPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYyalUsIX, TPEOYIOMUX IS
perieHus pU3NIECKUX 3HAHMI;

e OPHEHTHPOBAaTHCA B  PA3jIMYHbIX  MOAXOAAX  MNPUHATUS  pPELICHUU
(MHIUBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUHN rPpyIIoi);

e CaMOCTOSITEJIbHO COCTABJIATH QJITOPUTM pelleHus (U3NYECKON 3anauu WM
IUIAHA UCCJIEJOBaHUS C YYETOM HMEIOIIMXCS pEecypcoB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pEICHUM;

e JleNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeJIararh IUIaH €€ U3MEHEHUS;

e OOBSICHATHP  NPUYMHBI  JOCTHXKEHUS  (HEAOCTHXKEHHSA)  PE3YJIbTaTOB
NesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCUTHb KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(GU3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

e OIIEHUBATHb COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

e CTaBHUTH ceOsI HA MECTO JIPYroro 4eJioBeKa B XOJIe CIOpa WM JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

e IpHU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU pelIeHUH (PU3NYECKHUX 3a7a4 WIH B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.

INPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 Kjacce peaMETHBIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e WCIIOJBH30BATh MOHATHS: (PU3NYECKUE M XMMHUYECCKUE SBICHHS, HAOIOICHNE,
HKCIIEPUMEHT, MOJIe]b, THUIOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOE),
MEXaHUYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpPaeKTOpHsI, paBHOACHCTBYIOIAas cuia, nedopmarusa (ympyras, IIacTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

e paznuyaTh sBIEHUA (IU(Py3usi, TEMIOBOE ABUKEHUE YACTHUI[ BEIECTBa,
paBHOMEpHOE JBMKEHUE, HEPABHOMEPHOE JBUKEHUE, UHEPIUS, B3aUMOJICHCTBIE
TeJl, paBHOBECHE TBEPABIX TEJN C 3aKPEIJIEHHOM OCBhIO BpallleHUs, Mepeaada
JaBJICHUS] TBEPABIMU TEJIaMU, >KHJAKOCTAMH M ra3zaMu, aTMOC(EpHOE IaBIICHHE,
IJIaBaHUWE TeJ, TMpEeBpalICHUS MEXaHWYECKOM OJHEPruu) IO OMUCAHUI0 HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
(bu3HUECKOe SIBJICHHUE;

e pacCMoO3HABaTh MPOSBJICHUE N3YUYCHHBIX (DU3NUYECKUX SIBICHUN B OKPY>KAIOIIEM
MHpE, B TOM YHuCjle (U3MYCCKUE SBJICHUS B TPHUPOJEC: MPUMEPHI JBWKCHHS C
Pa3IMYHBIMUA CKOPOCTSAMU B )KMBOUW M HE)KUBOW MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B
IpUpPOJE U TEXHUKE, BIUSHHE aTMOCHEPHOrO JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE PbIO, pbIYaru B TeJie YeJOBEKa, MPU ATOM MEPEBOAUTH MPAKTUUECKYIO
3a/1ady B y4€OHYIO, BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX
SIBJICHU;

e ONUCHIBATH W3YYCHHBIC CBOWMCTBA Tell U (PU3WYECKUE SBJICHHS, HCTOIB3YS
dbu3nyeckre BeIWYWHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CKOPOCTh, CPEIHssi CKOpPOCTh, CHJla YIPYTOCTH, CUJIa TSHKECTH, BEC Tella, Cuja
TpeHusi, AaBieHue (TBEPAOrO Tema, >XKUIKOCTH, Ta3a), BBITAIKUBAIOIIAs CHIIA,
MEXaHHUYeCKass paboTa, MOIIHOCTb, IIJICYO CHUIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MIOJIE3HOTO ICUCTBUS MEXAaHU3MOB, KHHETUUYECKasl M TIOTCHIIMAJIbHAS SHEPTHs] ), TIPU
OMMUCAHUU MPABUIBLHO TPAKTOBATh (DPM3UYECKHUM CMBICI HCIOJIb3YEMbIX BEJIMYMH,
uX OOO3HAUCHHUS W EIUHUII (U3UYCCKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpaduKy U3Yy4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEPH30BaTh CBOMCTBA TeJ, (U3NUYECKHE SBICHUS U TIPOIECCHI,
UCIIOJIb3Ysl TIPABWJIA CIIOKEHHsS] CUJ (BIOJb OJIHOM MIpsiMoii), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUIO paBHOBecHs pblyara (010Ka), «30J0TOE
MPAaBUJIO» MEXAHUKU, 3aKOH COXPAaHEHUS MEXaHMYECKOW SHEpruu, NpU STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCBHIBATh €T0 MAaTEeMaTHYECKOE
BBIPKCHHUE;



o O0OBACHATH (PU3UUECKHE SIBICHHUS, TPOLIECCH] U CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyalMd MpPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISABIATH
INPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JTOrMYECKHX IIaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

e pemaTh pacy€THbIC 3a/1au B 1—2 NeHCTBUS, UCTIONB3Yys 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aMKChIBATh KPATKOE YCIOBHE, MOJICTABIATh (PU3HMUECKUE BEIIMYUHBI B (POPMYIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC JIs1 PEIICHUS
3aJ1a4, OLICHUBATh PEAIMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETNUUHBI;

e pacno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh NpPU  [OMOIIU
(U3MYECKUX METOJI0OB, B OIHMCAHMM MCCIEIOBAaHUS BBIACIATH MPOBEPSEMOE
OpEaNoioKeHne (TUIOoTe3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYCHHBIN
pe3ysbTaT, HAXOAUTh OLIMOKHU B XOJI€ ONbITA, 1€1aTh BHIBOJIBI 110 €TI0 PE3yIbTaTaM;

e IPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3UUECKUX SIBICHUN WIH (PU3NYECKHX
CBOMCTB Tell: (OpPMYyJIHpPOBATH MPOBEPSIEMBbIE MPEINOIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIIOKEHHOT0 OO0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
(dbopMyIIMpOBaTh BHIBOJIBI;

e BBINOJHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tena, o0bEMa,
CWIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKMChIBATH TOKA3aHMS MTPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHON MOrPEIIHOCTH
U3MEpPECHU;

e IPOBOAMUTH HUCCIIEJOBAHME 3aBHCHUMOCTH OJHON (PU3NYECKOW BEIMYUHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM NPSAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO
JBUKYILETOCS Tela OT BPEMEHM JIBM)KCHMS TEJa, CHJIbI TPEHHSI CKOJBXKEHHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAU COIPUKOCHOBEHHUS TE€J, CHJIbI YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bE€Ma MOrpYyXKEHHOM YacTH Teja U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH TJIaBaHUs TEN, YCIOBUM paBHOBECHSI pblyara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY U
BBIMIOJHATh ~ M3MEPEHUs, Cleqysd MpeajoKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynabTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKMX BEJIUYUH B  BHUJE
NPEeMJIOKEHHBIX Tabimui, W TpadukoB, JenaTb BBIBOABI 10 PE3yJbTaTaMm
UCCIIEIOBAHUS;

e NPOBOAWTH KOCBEHHBbIE H3MEPEHUsA (UBNYECKUX BEIUYMUH (IJIOTHOCTD
BEILECTBA JKUJIKOCTU M TBEPAOrO Teja, CUJIA TPEHUS CKOJIbKEHUs, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOLIAsl CHJIA, JEUCTBYIOIIAs Ha IMOTPYKEHHOE B KUIAKOCTh
TeI0, KOAP(PPUIMEHT MOJE3HOro JEHUCTBUSI MPOCTHIX MEXaHU3MOB), CIEays



MPEIIOKECHHOW ~ WHCTPYKIIMU: TPU  BBIMOJHEHWHM U3MEPEHHH  CcOOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOU BEJTUYUHBI;

e coOJIOAaTh MpaBUia TEXHUKU OE30MacHOCTH MpH paboTe ¢ 1a00paTOPHBIM
000py0OBaHUEM;

e YKa3bIBaTh MPUHIUIILI ACHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAIONIMEeCs COCYyIbl, OapoMeTp, pbIyar,
ITOJBYDKHEIN U HETIOABYDKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTD;

e XapaKTEPHU30BATh MPUHIUIIBI IEUCTBUS U3YUCHHBIX TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOpPOM Ha UX ONUCAHUSA (B TOM YHCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIOIIPOBO/IA, TUPABINYECKUI ITPECC, MAHOMETP, BBICOTOMED, OPIIHEBOI HACOC,
apeoMETp), UCTIOJB3Ys 3HAHUS O CBOMCTBAX (PU3NUYECKUX SIBIICHUM U HEOOXOIUMBbIE
(dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e TPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAILIUIO O MPUMEpaX) MPaAKTUUECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM i1 OOecriedeHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpPAHEHMS 3JI0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKPYKaIOIIEN CpeIE;

e OCYIIECTBIISATH OTOOpP HCTOYHUKOB uWHpopmaruu B VHTepHeTe B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI
U MyTEM CpPaBHEHUS PA3JIUYHBIX MCTOYHUKOB BBIJCIATH MH(GOPMAIUIO, KOTOpas
SBJISIETCS MPOTUBOPEYMBOM UJTU MOXKET OBITh HEJOCTOBEPHOI;

e WCIIOJNBH30BaTh MPHU BBIIOJHEHUH YYEOHBIX 3a/JlaHUi HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3MYecKoro copeprKaHus, CIPaBOUYHbIE MaTE€pPHANbI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NPEeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

e CO3/7aBaTh COOCTBEHHBIC KpAaTKHWE MUCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHKOB WH(MOpMAIUU (U3HUYECKOTO COJEPKaHMs, B TOM YHUCIE
nyOJUYHO JeNaTh KpaTKUE COOOIICHHS O pe3yibTaTaX MPOEKTOB WIH y4eOHBIX
WCCJIENOBAHUM, TPU ITOM TPAaMOTHO MCIOJB30BATh WM3YYCHHBIA TOHATUWHBIN
amnmapar Kypca (OU3MKHU, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIIUECH;

e MPU BBHINOJHEHUU YYEOHBIX TIPOCKTOB M HCCIEIOBAHUM pacrpeaeisiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/ladyaMU, CJICIUThH 3a
BHITIOJIHCHUEM TUTaHA JCHCTBUMN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIJIAJ] B
JEATEIIbHOCTh ~ TPYIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAKOLIUX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e HCMOJIb30BaTh MOHSTHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE BUKEHUE

aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUSl BEUIECTBA, KPUCTAIUIMYECKHE U



amMop(HBIC Tena, HACHIIICHHBIA M HEHACHINIEHHBIH Tap, BIAKHOCTH BO3/yXa,
TeMrepaTrypa, BHYTPEHHSII DJHEpPrusi, TEIJIOBOM JBUraTellb, SJIEMEHTapHBIN
AIEKTPUYECKUIN 3apsij, AJIEKTPUUYECKOE TI0Jie, MPOBOJHUKUA U JUBJIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;

e pasnuyaTh SBJICHUS (TEMJIOBOE pACIIMpPEHUE M CKaThe, TeIvlonepeaaya,
TEIUIOBOE PpPaBHOBECHE, CMAYUMBAHUE, KaNWUISIPHbIC SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJICHWE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIECHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3JIYyUCHHE), AICKTPU3alus Tell,
B3aMMOJICUCTBUE 3apAJIOB, NEUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOT'O TOJISI HA MMPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAs MHIAYKIUS) O OMUCAHUI0 MX XapaKTEPHBIX CBOICTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SBJICHUN B OKPY>KAIOIIEM
MUpE, B TOM YHUCJe PU3NUECKUE SIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE U
KaWJUISIPHBIC SIBJICHUS B MPUPOJE, KPUCTAUIBI B TMpupoae, uzinyuenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBIEHUS B aTMoc(epe, 3JIEKTPUUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE 1oJjie 3eMiid, Aperd MoarcoB, Pojb MAarHUTHOTO TOJIS JUIsl )KM3HU Ha
3emie, TONSPHOE CHUSIHHE, TPU HSTOM IMEPEBOJAUTHh NPAKTUYECKYH0 3a7adyy B
y4eOHYI0, BBIACATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKK) (PU3NUECKUX SBJICHUIA;

e OIKCHIBATh W3YUYCHHBIC CBOMCTBA TeJl U (PUBUYECKHUE SIBJICHUS, UCIOJB3YS
bu3nyeckue BENUYMHBI (TeMmIepaTypa, BHYTPEHHSISI DJHEpPrusi, KOJUYECTBO
TEIUIOThI, yJAENbHAasl TEIJIOEMKOCTh BEIIECTBA, YJI€NbHAS TEIUIOTA IJIaBIICHUS,
yaelbHas TeIJIoTa MMapooO0pa3oBaHus, yJeldbHAas TEIIOTa CropaHus TOIUINBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEJIbHAs
BJIQXHOCTh BO3AYyXa, DJEKTPUYECKHM 3apsii, CHUJla TOKa, DJJIEKTPUUYECKOE
HaIpsHKEHUE, COMPOTUBJIEHUE MPOBOJIHUKA, YIEIbHOE COMPOTUBIICHHE BEIIECTBA,
paboTa W MOIIHOCTHh DJJCKTPUYECKOTO TOKa), TPH OMUCAHUU TPABUIHHO
TPaKTOBaTh (PU3NYECKUN CMBICI HCMOJIB3YEMbIX BEJIMYMH, OOO3HAUYCHUS U
eAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYIO BEIIMUUHY C JAPYTUMU BEIUYMHAMH, CTPOUTHh T'pauKU HU3YUEHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

e XapaKTEepPH30BaTh CBOWCTBA TeJ, (UINYECKHE SBICHUS U TIPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU CTPOCHUS
BEILECTBA, MPUHLMUI CYNEPHNO3ULMUA MoJel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Jiis yyacTka uenu, 3akoH Jxoynsa—JIeHna, 3akoH
COXpaHEHUs] JPHEPTHUH, MPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUCHIBATh €70 MATEMATUYECKOE BHIPAKEHUE;



e OOBACHATH (PHU3MYECKUE MPOLECChl U CBOMCTBA TElI, B TOM YHCIE U B
KOHTEKCTE€ CUTyallMid NPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHUE U3 1—2 JTIOrMYECKUX IIaroB ¢
Onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SIBJICHUM, (PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIC 3a/1aul B 2—3 IEHCTBUS, UCTIONb3Yys 3aKOHBI U (YOPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHAIM3a YCIOBHUS 3a/Ja4u
3alMCBIBATh KPATKOE YCJIOBHUE, BBIABIIATH HENOCTATOK JAHHBIX JUIS PELICHUS
3aJauM, BHIOMpaTh 3aKOHBl U (opMmynbl, HeoOXoAuMbIE i1 €€ pelleHus,
IPOBOAUTDH PACUETHl U CPABHUBATH MOJyUEHHOE 3HaYCHUE (DU3UUECKON BEIMYMHBI
C U3BECTHBIMU JAHHBIMU;

e pacno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh HpPU  [OMOIIU
(¢u3NYeCKuX  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IIPEAIIOJIOKEHUE, OLEHUBATh IIPABWIIBHOCTH IOpsAJKa MIPOBEACHUSA
WCCIICIOBAHUSI, 1€JIaTh BBIBOJBL;

e IPOBOJUTH ONBITHI MO HAOIIOIECHUIO (PU3UYECKUX SIBIECHUN MM (PU3HUECKUX
CBOMCTB Te€N (KanWJUISIPHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpOollecca OCTBbIBAaHHS M HarpeBaHUs MpH
U3IIy4eHUH OT IIBETa H3JIydaroiedl (MOTJIOMIArOIIeii) MOBEPXHOCTH, CKOPOCTh
WCIIAPEHHST BOJABI OT TEMIEPATYPHl JKUAKOCTH M IUIOMAAM €€ TMOBEPXHOCTH,
AIEKTpU3aLMs TEJI U B3aHUMOJECUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJEHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB,
JICWCTBUS MAarHUTHOI'O IOJIsI HA IIPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMATHUTA,
CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh MPOBEPSEMbIE
NPEANnoJOKEeHUs, CcOOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOro 000pyaoBaHUs,
OMKCHIBATH XOJ1 ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;

e BBINOJHATH IPSAMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEJIILHOW BIIAYKHOCTHU
BO3/lyXa, CUJIbl TOKA, HAMPSIKEHHUsS] C KCIIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB U
JATYMKOB (DU3NYECKUX BEIMYMH, CPABHUBATH PE3YIbTaThl U3MEPEHUN C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

e TPOBOJUTH HCCIEIOBAHHE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
JPYrol C HMCHOJB30BAHMEM MPSIMBIX HW3MEPEHHM (3aBUCHMOCTH CONPOTUBIICHUS
IIPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAU ITONEPEYHOTO CEYEHHS MU YAEIBHOTO
CONPOTHUBJIEHUS BEILECTBA MPOBOJHUKA, CHJIBI TOKA, HIYLIETO YE€PE3 MPOBOJHUK,
OT HAaNpsDKEHWS Ha NPOBOAHMKE, HCCIEAOBAaHUE IIOCIENOBATEIBHOIO W
NapaJyIeIbHOTO  COEJUHEHUN IPOBOJHUKOB): IUIAHUPOBATh MCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY W BBIIOJIHATh MU3MEPEHUS, CIEIys NPEJIOKEHHOMY IUIaHY,
¢bukcupoBaTh pe3yabTaThl MOJIYYCHHON 3aBUCMMOCTH B BUAE TaOIUIl U TpaduKoOB,
JIeNaTh BBIBOJIBI 110 PE3YJIBTATAM MCCIICIOBAHUS;



e TNPOBOAUTH KOCBEHHBIE M3MEpeHUs (PU3MUEeCKUX BeNUYUH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padOoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh MU3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl TMpeAO)KEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYECHHE
BEJIMYMHBI,

e COOJIFOIATHh MPABWJIA TEXHUKU OE30MAaCHOCTH NpPHU padoTe C J1abopaTopHbIM
000pyIOBaHUEM;

e XapaKTEepPU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPON Ha UX ONHUCAHMS (B TOM YHMCIE: CUCTEMAa OTOIUIEHHUS JJOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETpP, BOJIBTMETP, CUETUMK AJIEKTPUUYECKON
DHEPIUH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArPEBATENbHBIE 3JIEKTPONPUOOPHI
(mpuMepsI), NIEKTPUUYECKHE MPEAOXPAHUTEINH, IIEKTPOMArHUT, JJIEKTPOJBUTATENb
IOCTOSIHHOTO TOKAa), HCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (M3WYECKUX SBICHUN U
HeoO0XoauMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

e pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHbBIC
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHCYHKaM (KUIAKOCTHBIA TEPMOMETP,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETP, JIBUTaTreib BHYTPEHHErO  CropaHus,
JIEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMbl JJIEKTPUYECKUMX Lened ¢
NIOCJIEIOBAaTENbHBIM W NApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjnyas
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETEH;

e MPUBOAUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Uil OOecreydeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

e OCYIIECTBIIATh MOMCK MH(pOpPMAIMU PU3NUECKOro coaepxkaHus B HTepHeTe,
Ha OCHOBE UMEIOIIMXCA 3HAaHUM MW NYyTEM CpaBHEHUS JOMOJHUTEIbHBIX
UCTOYHUKOB BBIJICIATh MH(OPMALINIO, KOTOpas SIBJISETCS NMPOTUBOPEUMBON WIIU
MOKET ObITh HEIOCTOBEPHOM;

e WCIOJB30BaTh IPHU BHIMOJIHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WnTepHer, BnaneTe npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U KpATKHE YCTHbIE COOOIIECHHUS,
000011as nH(OPMALIMIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COJEP)KaHUs, B
TOM  4ucia€  MOyOJIMYHO  MPEACTaBIAThH  PE3yJbTaTbl  MPOEKTHOM WU
MCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh U3yYEHHbIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



e MPHU BHINIOJTHCHUU YYEOHBIX TIPOCKTOB U HCCIAEAOBaHUN (PU3NUECKHUX
MPOIIECCOB  paclpeleNiaiTh OOSI3aHHOCTH B TpPyHne B  COOTBETCTBUU C
IIOCTABJICHHBIMH 3aJadyaMH, CJICAWTH 3a BBINIOJHEHHWEM IUIaHA JACHCTBUM H
KOPPEKTHPOBATh €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JCSATEILHOCTD
IPYIIbI, BBICTPAMBATh KOMMYHHKATUBHOE B3aWMOJICHCTBUE, MPOSBJISAS TOTOBHOCTh
paspemarh KOHQIHKTHI.

K xoHiy 00yueHus B 9 kiacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e HCIIOJB30BATh MOHITHUA: CUCTEMA OTCUETA, MaTEpUalIbHAsl TOUKA, TPACKTOPHS,
OTHOCHUTEIIPHOCTh ~ MEXaHMYECKOTO  JBIKEeHHUs,  aedopmanms  (ympyras,
MJIacTU4ecKasi), TPEHHUE, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTbh U
neperpy3Ku, HEHTP TIKECTH, aOCOJIIOTHO TBEPIOE TEJIO, IEHTP THKECTU TBEPIOTO
Tejla, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWs W BOJHBI, 3BYK, HH(pa3ByK u
yIBTPA3BYK, AJIEKTPOMArHWTHBIC BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPhl MUCIYCKAHUS W MOIJIOLIECHUS, alib(da,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFIepHAsl SHEPTeTHKA;

e paznuyath SIBJICHUA (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUMHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBH)KCHHE, CBOOOIHOE TaJeHUC
T€JI, PABHOMEPHOE JBMKEHHUE MO OKPYKHOCTH, B3aMMOJEHCTBUE TEJ, PEaKTUBHOE
JIBIDKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalOUIMe U BBIHYK/IEHHbIC KOJICOaHuUs),
PE30HAHC, BOJIHOBOE  JBIDKEHHE, OTpaXE€HHWE  3ByKa, MPSAMOJUHEHHOE
paclpoCTpaHEHUE, OTPAKCHHE M TMPEJIOMIICHUE CBETa, IOJHOE€ BHYTPEHHEE
OTPaXCHHE CBETA, PA3JIOKCHHE OCIIOr0 CBETa B CIIEKTP M CIIOKECHHE CIIEKTPAJIbHBIX
IIBETOB, JMCIIEPCHUS CBETA, €CTECTBEHHAasi PAaJAMOAKTUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOro CHEKTpa U3JIYyYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3UUECKUX SIBICHHUIN B OKPYKAIOIIEM
Mupe (B TOM umcie (GU3UISCKHE SBIICHHS B NPHUPOJIC: TNPUIUBBI U OTJIHUBEL,
nBwkeHue 1iaHer COJHEYHOM CHUCTEMBbI, PEAKTUBHOE JIBUKEHUE JKHBBIX
OpraHu3MOB, BOCIIPUATHE 3BYKOB >XMBOTHBIMH, 3E€MIICTPSCEHHE, CEHUCMUUYECKHUE
BOJIHBI, IlyHAMU, X0, I[BETa T€J, ONTUYECKUE SABJICHUS B MPUPOJIE, OMOJIOrHYECKOe
JEUCTBUE BUIUMOTO, VYIBTPA(PHOIETOBOTO U PEHTTEHOBCKOTO W3ITyYCHHUH,
€CTECTBEHHBIN PAaJIUOAKTUBHBIA (OH, KOCMUYECKHUE JIy4H, PaTUOAKTUBHOE
W3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaTWOAKTUBHBIX H3Jy4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3ajJa4y B Y4COHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHIM;

e ONUCHIBATH W3YUYCHHBIC CBOWCTBA TeN W (PU3MUECKHE SIBJICHUS, UCIOJB3YS
bu3ndeckue BENWYMHBI (CpeAHSIE W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPAaBHOMEPHOM JBHXKEHUH, YCKOPEHHE, TIEPEMENIEHUE, MTYTh, YIJIOBas CKOPOCTh,



CHJIa TPEHUS, CUJIa YIPYTOCTH, CUja TSDKECTH, YCKOPEHHE CBOOOTHOTO MaJeHHUS,
BEC TeJla, UMITYyJIbC TE€Ja, UMIYJbC CHJIbI, MEXaHHYECKas padoTa W MOIIHOCTD,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMJIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKWHbI, KUHETUYECKAas SHEPIUs, IOJHas
MEXaHUYECKasl PHEPIUsl, NEPUOJ U YaCTOTAa KOJeOaHUM, JIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CpPEIbl), MPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYMH,
0003HaUYeHHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (OPMYIIbI,
CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIMUYMHAMU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

e XapaKTEpPH30BaTh CBOMCTBA Te€J, (PU3NYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYIIEpIIO3ULIMA CHWJI, NPUHLHII OTHOCUTENBbHOCTH Il'amunes, 3akoHel HprOTOHA,
3aKOH COXPaHEHHs UMITYJIbCa, 3aKOHBI OTPAXKEHMSI U MIPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOI0 YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

e OOBACHATH (PU3MUECKHE MPOLECChl M CBOICTBa TeJl, B TOM YHUCIE U B
KOHTEKCT€ CHUTyallUd NpPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JOTMYECKHUX IIaroB
C omopodl Ha 2-3 W3YYEHHBIX CBOICTBAa (PU3NYECKHX SBJICHUH, (PU3NUECKUX
3aKOHOB HMJIM 3aKOHOMEPHOCTE;

e pelarth pacu€THbIC 3a7a4yu (OMUparolIMecss Ha CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
VI U30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IS
pElIeHMs, MPOBOJINUTh PACYETHI W OLEHHBATh PEATUCTUYHOCTH MOJYYEHHOIO
3Ha4YeHUs PU3NUECKON BEIUUMHBI,

e pacno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh TpPU  [OMOIIU
bu3MYEeCKUX  METOJIOB, HCIOJb3yS  ONUCAHUE HCCIEHOBAHUS,  BbIICIATH
MIPOBEPSEMOE TPEANOI0KEHNE, OLICHUBATh MPABUIBHOCTh TOPSAIKA MPOBEACHUS
UCCIIEIOBaHMSI, JIe1aTh BBIBOJBI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OIBITOB;

e MPOBOJUTH OMBITHI MO HAOIIOACHUIO (U3UUECKUX SIBICHUN WM (PU3NYECKHUX
CBOMCTB Tenl (M3yuyeHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEPIUH,
3aBUCUMOCTb I€pUoJa KOJEOaHWH NPYKUHHOTO MasiTHUKA OT MAacchl Ipy3a H
XKECTKOCTU TMPYKWHBI W HE3aBUCUMOCTh OT AaMIUIMTYAbl MaJbIX KOJIEOaHUM,
NPSIMOJIMHEMHOE paclpOCTPAHEHUE CBETa, Pa3jlOKEHHE OEJIoro CBETa B CIEKTP,
U3y4YE€HHUE CBOMCTB M300pa)K€HMsI B IIJIOCKOM 3€pKajle U CBOMCTB HM300pa)kKeHUs



npenMera B coOMparomied JnH3e, HaONIOeHHWE CIUIOIIHBIX W JIMHEWYaThIX
CHEKTPOB HM3JIYUYECHHMsI): CAMOCTOATEIBbHO COOMpaTh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OTBITA U €T0 PE3yNbTaThl, HOPMYIHPOBATH
BBIBO/IbI;

e IPOBOAMUTH IPU HEOOXOIMMOCTH CEPHUI0 MNPSMBIX H3MEPEHUH, Ompenesss
CpeIHee 3HaueHUE M3MepseMOoil BennuuHbl ((POKYyCHOE paccTOsHUE COOHMparoieit
JMH3bI), 000CHOBBIBATh BHIOOP crioco0a nu3MepeHus (M3MEepUTENBHOTO prubopa);

e IPOBOAMUTH  HCCJIEJAOBAHUE 3aBUCUMOCTEM  (PU3MYECKUX  BEJIMYMH C
UCIIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JBM)KEHHH 0€3 HadyalbHOM CKOpPOCTH, NEpHoAa KoJeOaHWi
MaTEMaTUYECKOr0 MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTIJIa OTPaKEHHsI CBETa
OT yrja MNaJeHWs M yria NpeioOMIEHUs OT yria MNaJeHHs): IUIaHUPOBATh
UCCJIEJOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
NOJIyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaOIUI U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

e IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEJIIMYUH (CPEAHSsE CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, dYacToTa © TIEpHoJ  KojeOaHui
MaTE€MaTUYeCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHjia coOuparoien
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHUs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIIOJHATH U3MEPEHMS, CIEAYsI IPEII0KEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYECHHE BEJIMYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

e COOJIIOATH MPaBWJIA TEXHUKH OE€30MacHOCTU MpU paboTe ¢ J1abopaTOpHBIM
0o0opy10BaHUEM;

e pa3nMuyaTh OCHOBHBIE TMPHU3HAKU HM3YUYEHHBIX (PU3NYECKUX MOJIENCH:
MaTepuagbHas TOuKa, aDCOITIOTHO TBEPIOE TEJIO, TOUCYHBIH UCTOUHUK CBETA, Jyd,
TOHKas JIMH34, [IJITaHETapHAasi MOJIEb aTOMa, HyKJIOHHAs MOJIeJIb aTOMHOTO SJIpa;

e XapaKTEPHU30BATh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHuA (B TOM 4YHUCJE: CHUIOMETP, NATUYUKU
MOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPAaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
doroanmapar, ONTUYECKHUE CBETOBOJbI, CIIEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
HEo0XOouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

e HCIOJB30BAaTh CXEMBl U CXEMATHUYHBIE PUCYHKHM H3YyYEHHBIX TEXHHYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHUOOPOB U TEXHOJOTUYECKUX TMPOIECCOB MPH
pelieHny y4eOHO-TIPAaKTUYECKUX 3ajad, ONTHYECKHE CXEMbI ISl MOCTPOCHUS
1300paX€HUH B MJIOCKOM 3€pKajie U coOOMparoIien J1H3E;



e TIPHUBOJIUTH MPUMEPHI (HAXOAUTH MHPOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HHU JUIA OOecredeHus
0e30macHOCTH TpU OOpallleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;

e OCYIIECTBIISITHh MOUCK WH(pOpMaLMU (PU3NYECKOro coaepkanus B MHTepHere,
CaMOCTOSITENNLHO (OPMYIUPYS MOUCKOBBIN 3alpoc, HAXOIUTH MyTH ONpEACICHUS
JIOCTOBEPHOCTH TOJIy4YEHHON MH(OpMAalMM HAa OCHOBE MMEIOIIMXCS 3HAaHUM U
JIOTIOJIHUTENBHBIX UCTOUYHUKOB;

e HCIOJB30BaTh NPH BBINOJHEHUU Y4YEOHBIX 3aJaHUM HAay4YHO-TIOMYJIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpPIKAHUS, CIPABOUYHBIE MAaTEpPHAJIbl, PECYPChl CETH
WuTepHeT, BiaaeTh NpuéMaMH KOHCHEKTHPOBAaHUS TEKCTa, MpPeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/7aBaTb COOCTBEHHbIC NMUCHMEHHBIC U YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
yOJMYHO MPEJICTABIATh PE3YyIbTaThl IPOEKTHOW HIIM MCCIIE0BATENBCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubnuoreka [IOK
1.1 o - 1
MISHIE © HayKa © fipupone https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2
VISHICCICHE BETIHHIIET https://m.eds00.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 1 bubmorexa [IOK
' yi A https://m.eds00.ru/7f416194
Hroro no pazneny 4
Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA
bu6mmoteka IIOK
2.1 1
CTpoetue peliecTsa https://m.eds00.ru/7f416194
99 JIBr>KeHWE U B3aUMOJICMICTBUE YaCTHI] 9 bubmuorexa [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubnunorexa LIOK
2.3 A 3 1
TPETHTILE COUTOMMA Bemeetna https://m.edsoo.ru/7f416194
Hroro 1o pasneny 6
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
but6mmoreka [IOK
3.1 M 3
CXATITICCROC ABIDRCHHC https://m.edso0.ru/7f416194
but6mmoreka [IOK
2 4 1
3 HEPIULE, MACEa, INIOTHOCTS o https://m.eds00.ru/7f416194



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

bubnunoreka LIOK

33 Cuma. Bugst cut 1 https://m.eds00.ru/7f416194
Wroro no pazueny 23
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 4 bubmmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
42 Jlarerite XuAKoCTA 3 https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 ATMOChEpHOR HaBICHHC > https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 9 bubmmoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoteka IIOK
A P 2
> 300Ta 1 MOIIHOCTE https://m.edso0.ru/7f416194
bubmmoteka IIOK
52 Hpoctbie MexamH3MEI ! https://m.edso0.ru/7f416194
but6mmorekxa [IOK
>3 Mexanirieckas sHepris 3 https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIE (LM (pPOBbLIE)

Ne i/ KoHnTpoJbHbie
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypChl
padoThI
Pa3nen 1. TenJioBble siBJIEHUSI
. bubnuoreka [IOK
11 CTpocHHe 1 CBOHCTBA BellecTBa 6 https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
12 Teriosbie mpouecch! 17 2 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 23
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJIEKTpUIECKUE 3aps/ibl. 3apsDKEHHBIE TEa 5 bubmmoteka [JOK
' U UX B3aMMOJEICTBHE https://m.edsoo.ru/7f4181ce
N . bubnuoreka [{OK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 24 1 https://m.edsoo.ru/7fA181ce
bu6nunorexa LIOK
23 Marmutisie Apaetis > 1 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
24 SEKTPOMATHHTHAS HHAYKIHS 8 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 42
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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9 KJIACC

KoanyecTBo 4acoB

Ne n/m HanmeHoBaHMe pa3ae/ioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsbI
. bu6mmoreka [IOK
1 3aKOHBI B3aUMOIENCTBUS U OBMKEHUS TE 23 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2 M . 12 1
eXaHMYECKHE KOJICOaHHS W BOJTHBL. 3BYK https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
1
3 DHEKTPOMATHHTHOE Hoe 0 0 https://m.edsoo.ru/7f41a4a6
CrpoeHue aTomMa U aTOMHOTO Spa. bubnnoreka [JOK
4 11 1
Hcnonb30BaHre SHEPTHHM ATOMHBIX sIJIEP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
B i 4
> Crpoetne i dBomiows BeeneHolt 0 https://m.edsoo.ru/7f41a4a6
6 [ToBTOpeHME 2 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e ®usuka, 8 kiacc/ Iepoimkun A.B., O011ecTBO ¢ orpaHUYEHHOMN
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmecTBo «M31aTenbcTBO
«IIpocsemenne»

e ®usuka, 9 kinacc/ Iepoimkun A.B., I'ytauk E.M., OGmiectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpHOE 0OIIIECTBO
«3narensctBo «IIpocBemenue»

o ®usuka, 9 knacc/ [lepoimkun A.B., I'ytauk E.M., O6mecTBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»
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