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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), IpeajaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUN paboueil MporpaMMBbI 10 Y4eOHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHuzanusax Poccuiickoit ®denepanuu, peanu3yOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIUXCS K HAaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHS KakK pe3yjbTaTa H3yUeHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX pacUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTEITLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETo

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

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



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXCs, CIUCKA AKCIICPUMEHTAIBHBIX 3aJaHHUM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoibl. DOUINYECKHE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKd HW3Y4aloT [pPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM 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 MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJbIlIe BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBumxkenue, auddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

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
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
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. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
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. OmpenesieHrEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbkeHus (meopmanuu)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIUYCHUS aBieHus. JlaBineHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOChHEpPHOTo J1aBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoOCy/bl.

['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 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

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

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIIOTA CTOPAHUS.

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

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. 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 paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca 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  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEeMCTBUS SJIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M MApajuIeNIbHOE  COEIUHEHHE
IIPOBO/IHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I 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 YCTPOWCTBAX 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 cTOYHMKHM TTOCTOSIHHOTO 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 IIOJI0OCOB MarHUTa.

W 0 N U W

L = =)
a U A W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

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.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW 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 IMpPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

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

ITepseiit 3ak0H HeroToHa. Bropon 3akon Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

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

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprud. TeopeMa 0 KMHETUYECKON SHEPIHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUM TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa MIIU TEJICKKHU.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TOJBHKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKHU. lIpeBpamienne
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.

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

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUH MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJCHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomarHuTHas npupoaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cuctema. binM3opykocTh u
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEIOMIIEHUS CBETOBOTO Jiy4ya OT yTJjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB MPH WX HAONIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

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

PanunoaktuBHOCTE. Ajbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus cBsI3M aTOMHBIX snep. CBsA3p Macchl W dHEpruu. Peakuuu cHUHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YyUYEHUH BCETO Kypca (PU3UKH, a TAKXKE JJI MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, GopMHUpyeTCcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KAIOILIEH PUPOJE U TOBCEIHEBHOM )KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHUECKOTO UCTIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yyenue (pu3Mku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUSl HAMpaBIECHO Ha

JOCTIDKCHHE JIMYHOCTHBIX, METANpPEeIMETHBIX W MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

B pesynbraTe uszydyeHuss (GpU3MKU HA YPOBHE OCHOBHOIO OOIIET0 OOpa3oBaHUS Y

oOyyaromierocs 0y1yT chOpMHUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YNIbTATHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MpPOSIBJICHUE HMHTEpEeca K HMCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHUKCKON
(bu3NYeCcKON HAYKH;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTb K AKTUBHOMY Y4YacTHIO B OOCYXJEHHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHIKEHUHN
busuKy;

— OCO3HaHUE BaXXHOCTH MOPAJIBHO--3TUYECKUX IPUHLUIIOB B J€ATEIBHOCTH YYEHOTO;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

— BOCIHpPHUSTHE DJCTETHMYECKMX KauyecTB (PU3MYECKONM HayKu: €€ TapMOHUYHOIO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHUA:

— OCO3HaHWE LEHHOCTU (PU3MYECKON HAayKh KAaK MOIIHOTO MHCTPYMEHTa MO3HAHUs
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEWUIIIEN COCTABIAIOIIEN KYJIbTYpPHI;

— pa3BUTHE HAay4YHOM JHOOO3HATENBHOCTH, HWHTEpEca K HCCIEeI0BaTEIbCKON
NEeSATENBHOCTH;

5) popMupoBaHus KyJIbTYPHI 310POBbSI H SMOLMOHAJIBHOIO 0JIATONOJIYYHS:

— OCO3HAaHHWE IEHHOCTM Oe30MmacHoro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MPaBUJI O€30MAaCHOTO MOBEJEHUSI HA TPAHCIIOPTE,
HAa JIOpOrax, C 3JeKTPUUECKHUM U TEIIOBBIM 000pYAOBaHHUEM B JOMAITHUX YCIOBHSIX;

— chOpMUPOBAHHOCTh HaBbika pedIeKCHH, TIPU3HAHUE CBOETO IpaBa Ha OIIUOKY H
TaKOTO € IpaBa y APyroro 4eioBeEKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTHMBHOE YYacTM€ B pEUIeHUM MPaKTUYEeCKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHU3allud, TOpoja, Kpas) TEXHOJOTHYECKOM U COLUAIbHOU
HaMpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U PU3NYECKUX 3HAHU;

— MHTEPEC K MPAKTUYECKOMY U3YyUEHUIO Npodeccuid, CBSI3aHHBIX C (PU3UKOM;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:



— OpHUEHTallUsl Ha MpUMEHEeHUe (PU3NYECKUX 3HAHUM JJIsS PEIICHHs 3ajiad B 00JIacTH
OKpYXAIoIIe Cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXHBIX
MOCJICACTBUMN JJIs1 OKPY’KAIOIIEH CPeIbl;

— OCO3HAHUE TI00ATFHOTO XapaKTepa SKOJOTHISCKUX TPOOJIEM U ITyTeH UX PEIICHMUS;
8) ajanTanuu K M3MEHANIUMCS YCIOBUSIM COIMAIBLHON U MPUPOIHOI Cpeabl:

— MOTPEOHOCTh BO B3aWMOJICUCTBUU TIPU BBINOJHEHUU MCCIICIOBAHUN U IPOCKTOB
(hU3MYeCKOM HAPaBICHHOCTH, OTKPHITOCTh OIBITY ¥ 3HAHUSM JIPYTHUX;

— TMOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAeTeIbHOCTD;

— OTPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4KCie (POpMYIUpPOBaATh UCH,
MIOHATHS, TUTIOTE3BI O (PU3NUECKUX O0BEKTAX U SIBJICHUSAX;

— OCO3HaHHE Je(PHUIIMTOB COOCTBEHHBIX 3HAHMK M KOMIIETEHTHOCTEH B 00JIacTH
busuky;

— IJIAHUPOBAHKE CBOETO PA3BUTHS B MMPUOOPETEHUN HOBBIX (DM3MUECCKUX 3HAHUH;

— CTpeMJICHHE aHAJM3UPOBATh M BBIABJIATH B3aMMOCBS3U IPUPOJABI, OOIIECTBA M
HPKOHOMHKH, B TOM YHCJIE C MCTIOJIb30BaHNEM (PU3HUCCKUX 3HAHUM;

— OIICHKAa CBOWX JCHCTBUY ¢ YYETOM BIUSHUSA Ha OKPYKAIOIIYIO CPEIy, BO3ZMOMKHBIX
rJ100aJIbHBIX ITOCIENCTBHUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHs IpOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOI'O OOILEro

oOpazoBanusi y oOyuarormierocsi OyayT chopMHpOBaHbI MeTalpeaMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIINE MMO3HABATENIbHBIE YHUBEpPCAJIbHBIC yU4eOHbIE NEHCTBUS, KOMMYHUKATUBHbBIC
YHUBEpCaIbHbIC yUeOHbIE ICUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUN);

e YCTaHABIWBATh CYIIECTBCHHBIM TPU3HAK KIACCU(UKAIIMU, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHUS,

e BBIABIITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B pacCMaTpHBaeMbIX (haKTax,
JAHHBIX U HAOJFOICHHUAX, OTHOCSIINUXCS K (PHU3NICCKUM SIBIICHHSIM;

e BBIABJISITH IPUYNHHO--CIICJICTBEHHBIE CBS3U MPU M3yUYCHUU (PU3NYECKUX SBIICHUN
U TIPOIIECCOB, JIEJIaTh BHIBOJABI C MCTIOIB30BAHUEM JICTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJTFOYeHH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NICCKUX BEITUIHH;

e CaMOCTOSITEIBLHO BBIOMpATh CHOCOO pelIeHus y4eOHON Qu3nueckoil 3amauu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB PEILICHUS, BHIOOp HanOoJiee MOIXOSIIETO C
y4E€TOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBaTe/LCKHeE 1eHCTBUA:



WCITOJI30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MPOBOJUTH IO CAMOCTOSATEIHLHO COCTABICHHOMY IUIAHY OTBIT, HECJIOKHBIN
bU3UYECKUi SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PH3NIECKOTO SBICHUS;
OILICHWBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTHh MH(OPMAIHIO, TMOTYYCHHYIO B
XOJI€ UCCTICIOBAHUS MIIA DKCIIEPUMEHTA,;

CaMOCTOATENLHO (hOopMyITHUpoBaTh OOOOIICHUS W BBIBOJABI IO PE3yJIbTaTaMm
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3UYECKHX IPOIIECCOB, a
TaK)Ke BBIIBUTATH TIPEIAINONOKEHUSI 00 WX pPAa3BUTUU B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pa6ora ¢ unpopmaumeii:

NPUMEHSATH PA3JIUYHbIE METOJIbI, HHCTPYMEHTBI U 3alpOChl IPU MOUCKE U OTOOpE
uHGOpMallMM WU JAHHBIX C YYETOM TPEUIOKEHHOM ydeOHOU (u3nueckoi
3a]a4H;

aHaNIM3UpOBaTh, CUCTEMATU3UPOBATh M  HWHTEPHPETHUPOBATH HMHPOPMALIUIO
pa3IUYHBIX BUIOB U (POPM MIPENCTABICHHUS,

CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (JOpMY MPEACTABICHHUS HHPOPMALIUH U
WUTFOCTPUPOBATH PEIIaeMbl€ 3314l HECJIIOKHBIMHA CXEMaMH, JUarpaMMaMH, HHON
rpaduKoil 1 ©X KOMOWHAITUSIMU.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUA:

B XOJIe 00CYXXJIeHUsI Y4eOHOTrO MaTepuaia, pe3yjabTaToOB JIa0OpaTOPHBIX padboOT U
IPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbl M BBICKA3bIBAaTh
uJey, HalleJICHHbIE Ha pEeLIeHHE 3aJaud M NOoJJepKaHhe OJiaroenareabHOCTH
OOIICHU,

COIOCTABJIATh CBOM CYXACHHUA C CYXKICHUSIMH JPYTMX YYaCTHUKOB IHAJIOra,
OOHapyXHBaTh PA3IUIHNE U CXOACTBO TTO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATh PE3yJAbTaThl BBIIOJHEHHOTO (PU3MYECKOrO OMbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NMOHMMAaTh W WCIIOJIb30BAaTh MPEUMYIECTBA KOMAaHAHOW W WHIAMBUAYATbHON
paboThI IPU PEIIEHUH KOHKPETHOU (PU3nYecKor mpoOieMbl;

OPUHUMATH LEIH COBMECTHOW IEsTeNIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €&
JOCTHKEHHUIO: PACHpelessiTh pOiH, OOCYX)AaThb MPOLECChl M  PE3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YaCTh pabOThl, TOCTUrasi KAYECTBEHHOI'O pe3yJIbTaTa M0 CBOEMY
HANpPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;
OLICHMBAaTh KA4eCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

PerynsiTuBHBIC YHHBepcaJbHbIe YueOHbIe NeiiCTBHSA



CaMoopraHmaunﬂ:

BBISIBJIATH MPOOJIEMbl B JKU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOMIMX st
peteHust GU3NUEeCKUX 3HAaHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MMOJIX0/1aX MPUHATHS PEeIICHUN (MHIUBUIYaIbHOE,
MPUHATHE PEILICHUS B TPYIIIE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOATENILHO COCTABIISITh AITOPUTM PEIICHUS (PU3NYECKON 3a/laui WM TUTaHa
UCCJIEIOBAHUS C YUETOM MMEIOUIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJjiaraeéMble BapuaHThl PEIICHU;

JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJH), IMOIMOHAJILHbIN HHTEJJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U MPEAJIarath IUiaH €€ U3MEHEHUS;
OOBSCHATH MPUYUHBI JOCTHKEHUS (HETOCTHIKEHHSI) PE3yJIbTaTOB JIEATEIbHOCTH,
JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIILHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHECHUS
(U3MYECKOr0 MUCCIENOBAHMS WJIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTh ce0s HA MECTO JPYroro 4ejJoBeKa B XOJ€ CIOpa WM AUCKYCCHUU Ha
HAY4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JIPYTOro;

MpPU3HAaBaTh CBOE MpaBO HAa OMIMOKY MpHU pelieHud (U3MYECKUX 3a7ad WIH B
YTBEPKACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATDBI

K koHny oOyueHus B 7 KJjiacce NpeIMETHbIE pe3yJjbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJI30BaTh TOHSATHS: (PU3NYECKHEe W XWMHYECKHE SIBJICHUS, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJENIb, THUIIOTe3a, EIUHUIBI (U3UYECKUX BEIMYHUH, aTOoM,
MOJIEKYJIa, arperaTHple COCTOSIHUS BeIecTBa (TBEPIOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUUYECKOE JIBI)KEHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJUHEHHOE),
TpaeKTopusi, paBHOACHCTBYIOMIAs cwia, aedopmaius (yrnpyras, IjacTUUecKas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;

paznuyath sBieHus (quddy3us, TEMIoBOE€ JBMIKEHHWE YAaCTUIl BEIECTBA,
paBHOMEPHOE JIBUKEHHE, HEPABHOMEPHOE JIBM)KCHUE, WHEPIIHS, B3aUMOJICUCTBUE
T€J, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChbIO BpalleHHs, MNepeaaya
JABJIEHUsI TBEPJBIMU TEJIaMH, KUAKOCTSIMU U ra3zamMu, aTMOC(HEpPHOE NaBJICHUE,
IJIaBaHUE TeJI, NPEBpAlEHUS MEXaHHUYECKOM DHHEPruM) IO ONHCAHUI0 HUX
XapaKkTepHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
buznYecKoe SBICHUE;



pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUNA B OKpYKaIOIIEM
MUpE, B TOM 4ucle (U3NYECKUEe SIBICHHUS B MPUPOJE: MPUMEPHI JBIKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMM B )KHBOU M HEKMBOW NMPUPOJE, NEUCTBUE CUIIBI TPEHUS
B IPUPOJE U TEXHUKE, BIMSHHE aTMOC(EpPHOro JaBICHUS Ha JKUBON OpraHU3M,
IUTaBaHKUE pbIO, ppIYaru B TEJIE€ YEJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTHUECKYIO
3aja4y B Y4eOHYIO, BBIIEIISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (DPU3HUECKUX
SIBIICHUI;

ONKCHIBaTh W3YUYEHHBIE CBOMCTBA TN W (PU3NYECKUE SIBICHHUS, HCIOJIb3Ys
¢uznueckue BeNWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CpeIHsAs CKOPOCTb, CHJIa YIPYIOCTH, CWJIA TSKECTH, BEC Teia, Cuia
TpeHUs, NaBieHHE (TBEPAOrO Teja, >KUIKOCTH, Ta3a), BBITAJIKHUBAIOUIAs CHUIIA,
MexaHuveckass padoTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3()PHUIUEHT
IIOJIE3HOTO JIEWCTBUSI MEXAHU3MOB, KMHETHYECKAsl M IOTEHLMAIbHAs DHEPIHs),
OpU ONKUCAHUU TPABWIBHO TPAKTOBaTh (U3MUECKUNA CMBICT HCHOJIb3YEMBIX
BEJIMYMH, KX O0O3HAYEHUS M E€IUHULBI (PU3NYECKUX BEIMYHMH, HAXOJIUTh
(GopMyJbl, CBS3BIBAOIIME JAHHYIO (U3HYECKYIO0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU, CTPOUTH I'paUKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS M MPOLECCHI, UCHOJIB3YS
mpaBuia CJIOXKEHUs Cuil (BIOJb OJHOW mpsiMoil), 3akoH ['yka, 3akon Ilackans,
3aKOH ApXuMena, MpPaBUIIO paBHOBECUs phiuara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHHKH, 3aKOH COXPAaHEHUs MEXAHWYECKOW DJHEPTUM, NPH 3TOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alMChIBaTh €ro MaTeMaTHYecKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKHUE SIBICHHUSA, IMPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CUTyaluld IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABISTH
NPUYUHHO--CIIEICTBEHHbIE CBSI3U, CTPOUTHh OOBSCHEHHE M3 |—2 JOrHMYecKHx
I1aroB ¢ ONMOpoi Ha 1—2 W3yYEHHBIX CBOMCTBA (PU3UYECKUX SBIICHUN, (PU3UIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3aAaud B 1—2 NEHCTBUS, UCTONB3YS 3aKOHBI U (HOPMYJIbI,
CBsA3bIBAaIOLIME (DU3MYECKME BEJIMYMHBI: HAa OCHOBE aHajiM3a YCJIOBHS 3a/ayu
3aMKUChIBATH KPATKOE YCIOBHE, MOJCTABIATH (DU3NUECKUE BETUYMHBI B (POPMYIIBI U
OPOBOAUTH pacu€Thl, HAaXOAUTh CIPABOYHbIC JAaHHbIE, HEOOXOAWMBIE st
pelieHus 3ajad, OLIEHWBAaTh PEAJTUCTUYHOCTh MOJy4YeHHOW  (u3nueckoin
BEJIUMYUHBL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PELINTh NPHU MOMOIIM (PU3NYECKUX
METOJOB, B ONMCAaHWUU HCCIEIOBAHMS BBIICIATH MPOBEPSIEMOE IMPEANOTIOKEHUE
(rumoTesy), pazauyarb U MHTEPHPETUPOBATH MOJYYEHHBIN pe3yJbTaT, HAXOAUTH
OLIMOKH B XOJI€ OTbITA, IETaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;



IPOBOAUTH OMBITHI MO HAOMIONEHUIO (DU3UUECKUX SIBICHUA WIH (DU3HUECKUX
CBOMCTB Tei: (OPMyIHMpOBaTh MPOBEpSiEMbIe TMPEANOJIOKEHUs, COoOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOT0 OOOpYJOBaHUs, 3alMChIBATh XOJ OIbITA U
(opMyIIMpOBaTh BHIBOJIBI;

BBITNIOJIHATh NPSIMbIE U3MEPEHUsI PACCTOSHMS, BPEMEHH, MacChl Tena, o0bEMa,
CHJIBI U TeMIIepaTyphl C HCIOIb30BAaHHUEM aHAJOTOBBIX U ITU(PPOBBIX MPHUOOPOB,
3aMKChIBATH MOKA3aHUA PUOOPOB C YUETOM 3aJaHHON aOCOIIOTHOM MOTPEIIHOCTH
W3MEPEHNM;

IPOBOUTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOM BETMUYMHBI OT JPYTroi
C HCIOJIb30BAHHUEM MPSMBIX HU3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHHU JBIIKCHHUS Tella, CHIBI TPEHUS CKOJIBKEHHUS OT
Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW TEJl W HE3aBUCUMOCTU CHJIbI
TPEHUsI OT IUIOUIAJA CONPUKOCHOBEHHS TEN, CUJbl YHOPYTOCTH OT YAJUHEHUS
IpPYKUHBI, BBITAJIKUBAIOUIEH CHIBI OT 00bEMa MOrpyXKEHHOM 4YacTH Teiaa U OT
IJIOTHOCTH KHJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Te€ja, OT TNIyOWHBI, Ha
KOTOPYIO HOTPYKEHO TEJ0, YCIOBUH IJIABaHUS TEN, YCIOBUN paBHOBECHS pbluara
u OJIOKOB), Y4aCTBOBaTh B IJJAHUPOBAHUM Y4YEOHOrO HCCIIEJOBaHUS, COOMpAThH
YCTAaHOBKY U  BBINOJHATH HW3MEPEHUs, CleAysd TMpeAJIOKEHHOMY IUIaHy,
¢uKcHpOBaTh PE3yNbTATHI IMOJYYEHHOM 3aBUCUMOCTH (DM3MYECKHUX BEJIMYHH B
BUJIE TIPEJIOKEHHBIX TaONWIl W TpaduKOB, [eiaTh BBIBOJBI IO pe3yJbTaTam
UCCJIeI0BAHNUS,

IPOBOANTH KOCBEHHbIE M3MEPEHHsS (PU3UUYECKUX BEIMYMH (TUIOTHOCThH BEILECTBA
KHUJKOCTH W TBEPIOTO Tejla, CWIa TPEHUs CKOJBXEHUs, aBJICHHE BO3yXa,
BBITAJIKMBAIOIIAs CHUJIa, JEWUCTBYIOIIAs Ha MOrPYKEHHOE B KHUAKOCTb TeEJO,
KO3(Q(PUIIMEHT  TOJIE3HOTO0  JEWCTBUSL  NPOCTBIX  MEXAHM3MOB),  CIEIys
NPEIJIOKEHHOW  WHCTPYKLIMW: TPH  BBIMOJHEHUH  HM3MEpPEHHM  COOHMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOMN BEJIMYUHBI;
cOOIOIaTh TIpaBWjIa TEXHUKU O€30macHOCTH Mpu padoTe ¢ 1abopaTopHBIM
0o0opy10BaHUEM;

yKa3bIBaTh MPHUHIIMIBI JCUCTBUS NMPUOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETp, JAMUHAMOMETp, COOONIAIONIMeCcs COCyAbl, OapomeTp, pblyar,
MOJIBUYKHBIA M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHILMUIIBI JACHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha MX OomUcaHUs (B TOM 4HMCIE: MOIIMITHUKU, YCTPOUCTBO
BOJIOIIPOBO/A, THJPABIMYECKUN NIpecCc, MaHOMETpP, BBICOTOMEp, IOPIIHEBON
HACOC, apeoMETp), HCIOIb3ys 3HAHUS O CBOMCTBAX (U3MYECKUX SBICHUN U
HEoO0X0ouMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MHpPUMEpHl (HAXOAUTH HMH(POPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUN B TMOBCEJHEBHOM U3HU IJIs1 O0O€creueHus



Oe3omacHoCcTH MpU OOpalleHuu ¢ MpUOOpaMHU U TEXHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHUSI 3/I0pOBbsi M COOJIIOJIEHHUS HOPM SKOJOTMYECKOTO ITOBEJACHUS B
OKPYKaIoIIEH CpeIe;

OCYUIIECTBJISATH OTOOP MCTOUYHUKOB MH(pOpMaluu B MIHTepHETEe B COOTBETCTBUH C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIONIMXCS 3HAHUKW M TyTEM
CpPaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBIACISITH MHPOPMAIIUIO, KOTOPAS SBIISCTCS
IPOTUBOPEYUBOUN MM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh TMPHU BBINOJTHEHUM YYE€OHBIX 3aJaHUN HAyYHO--TIOMYJSPHYIO
JIUTEPATypy (PU3HUECKOTO COJACpNaHUs, CIIPABOYHBIE MaTEPHUAIIbl, PECYPChl CETH
WUuTtepHer, BiajeTh NpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, IMPeoOpa3oBaHUs
MH(pOpMaIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KpPaTKWE MUCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE
2-3 WCTOYHUKOB HHPOpMaNMU (DUIUYECKOTO COJAEpKAHUS, B TOM UHUCIE
nyOJUYHO JIeJIaTh KpPaTKUE COOOIICHUSI O PE3ysIbTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO HCIOJB30BaTh W3YUYECHHBIM MOHATHUINHBIN
anmnapar Kypca (U3MKU, CONPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINEH;

NpU  BBINOJIHEHUHM Y4YE€OHBIX TPOEKTOB M  HCCIEAOBAHUU  pacmpeiessiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 33J]a4aMH, CICAUTH 3a
BBLIIIOJIHEHUEM IIaHA JE€HMCTBUM, aJeKBAaTHO OIEHMBATh COOCTBEHHBIN BKJIal B
JESITENbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIIHX.

K konmy oOyuenus B 8 kJjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMKEHUE aTOMOB
U MOJICKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIMYECKUE U aMOp(dHbIC
T€JIa, HACBIICHHBIM M HEHACHIINIEHHBIA Map, BIAXXKHOCTh BO3yXa, TEMIIEpATypa,
BHYTPEHHSSI DSHEPrus, TEIUIOBOW JBUTATENb, JJIEMEHTAPHBIA SICKTPUUYECKUN
3apsif, OJJEKTPUYECKOE II0J€, IMPOBOJHMKH U JIUDJIEKTPUKHU, TMMOCTOSIHHBIN
AIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh ABJICHUS (TEIUIOBOE paCUIMPEHHE U CKaThe, TeIlonepeiaya, TEerIoBoe
paBHOBECHE, CMAUYMBAHUE, KaNWUISIPHBIE SIBIICHUS, WCIAPEHUE, KOHJICHCAllUs,
IJIaBJICHUE, KpUcTaM3anus (OTBEpAEBaHUE), KWUIIEHUE, Temlolepeaaya
(TerI0MpOBOHOCT, KOHBEKIIHS, U3IIyYEHUE), AIEKTPU3ALUS Tell,
B3aUMOJICHCTBUE 3aPAJIOB, ICHUCTBUS DICKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/JICHCTBUE MAarHUTOB, IEMCTBUE MATHUTHOTO MOJIS HA TPOBOJHUK C TOKOM,
ANIEKTPOMArHUTHAsT MHAYKIHS) MO OMUCAHUIO HMX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUE;

pacno3HaBaTh MPOSBICHWE W3YyYEHHBIX (DU3MUECKHUX SIBJICHUN B OKPYKAIOIIEM
MUpE, B TOM 4yHucie (PU3NUYECKUE SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE



U KaWJUISIPHBIE SBJICHUS B IPUPOJE, KPUCTAIUIBI B IpUpoe, n3nydeHue CorHia,
3aMep3aHue BOJI0EMOB, MOPCKHE OpH3bl, 00pa3oBaHKE POCHI, TyMaHa, UHesl, CHera,
AJIEKTPUYECKUE SBJICHUS B aTMocdepe, dSJICKTPUYECTBO JKHUBBIX OPTaHU3MOB,
MarHuTHoE 1oJie 3emMiid, Apend MoarCcoB, pOJib MArHUTHOTO OIS JIJIsl )KM3HU Ha
3emiie, TOJIAPHOE CHUSIHUE, MPU 3TOM INEPEBOJUTH MMPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBICIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKY) (U3HUECKUX SBICHHIA;,
OMKCHIBATh W3yYEHHBIE CBOWCTBA Tl W (U3UYECKUE SBICHUSA, HCIOJB3YS
dbu3nueckue BEIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO
TEIJIOTHI, yJeidbHasi TEIIOEMKOCTh BEIIECTBA, yJleNbHAas TEIJIOTa IUIABJICHUS,
yaelbHas TeIUioTa MapooOpa3oBaHus, YAEJIbHAas TEIUIOTa CrOpaHusl TOILUIMBA,
KOO PUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOWM MAIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3IyXa, OJIEKTPUYECKHA 3apsiji, cujia TOKa, DIEKTPHUECKOe
HaIpsHKEHUE, COMPOTUBIICHUE MTPOBOIHUKA, YICIbHOE CONMPOTUBIICHUE BEIECTBA,
paboTa W MOIIHOCTh AJICKTPUYECKOTO TOKA), NpPHU OINHUCAHUU TPABUILHO
TPaKkTOBaTh (U3MUECKUH CMBICT MCIHOJIB3YEeMBIX BEIWYNMH, OOO3HAYCHHUS U
CAVHUIBI (PU3NUECKUX BEIWYMH, HAXOAUTHh (OPMYJBI, CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYHMHY C IPYTUMH BEIMYWHAMH, CTPOUTH Tpapukyd M3YICHHBIX
3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBJICHHUS W MPOIECCHI, HUCIONB3Ys
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO--KUHETHYECKOW  TCOPUU  CTPOCHUS
BEII[ECTBA, MPHUHITUI CYIEPIIO3UIINA TOJIeH (Ha KadeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsa, 3akoH Oma aJig ydacTka 1enu, 3akoH Jxoynsa—Jlenna, 3akoH
COXpaHEHUs! PHEPTuu, MPU ATOM JIaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA H
3aMKUChIBATh €70 MATEMATHYECKOE BBIPAKECHUE;

OOBSACHATHh (PM3UUECKHUE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIC M B KOHTCKCTE
CUTYaIIHH MIPaKTUKO-OPUECHTUPOBAHHOTO XapakTepa: BBISIBIISITH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIaroB
c omopoi Ha 1-2 W3Yy4YEHHBIX CBOMCTBA (DU3MYECKUX SBICHUN, (PUINIECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIC 3adadd B 2—3 JEHCTBHS, WCIIOIB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3BIBAIONIME (DM3MYECKHME BEITMYMHBI: HAa OCHOBE aHAlM3a YCIOBUS 3aJadyd
3aMHMChIBaTh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK JAHHBIX I PEIICHUS
3a/layu, BBIOMpaATh 3aKOHBI W (OpMyIbI, HEOOXOAUMBIE [JIsi €€ pelieHus,
MIPOBOJIUTH PACUYETHl U CPAaBHUBATH MOJIYICHHOE 3HAUCHUE (PM3HMUCCKOW BEITMUUHBI
C U3BECTHBIMU JJAHHBIMH;

pacno3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOITM (PU3NIECKUX
METO/IOB, HCIIOJIb3ysl OINHCAHWE WCCICAOBAHMS, BBIJEIATh MPOBEPSEMOE
MIPEANOJI0KEHNE, OIICHUBATh MPABWJIBHOCTh MOPSJIKA MPOBEACHUS MCCIICIOBAHNUSA,
JieaTh BbIBOJIBI;



IPOBOAUTH OMBITHI MO HAOMIONEHUIO (DU3MUECKUX SIBICHUNH WIH (PU3HUECKUX
CBOMCTB TeN (KamwUISipHBbIE SBJICHUSA, 3aBUCHMOCTH JaBJICHHUS BO3[yXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTU TMpollecca OCTHIBAHMS M HArpeBaHUs IpH
U3IYyYEeHUH OT IBETa H3Iy4arouleil (MOrJomaroeil) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJABI OT TEMIIEPATypbl XUAKOCTH U IUIOUWAAM €€ IMOBEPXHOCTH,
AIIEKTPU3ALMS TEI U B3aUMOJICHCTBUE AIIEKTPUUECKUX 3apsI0B, B3aUMOICHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YaJIH3aI[isl MATHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB,
JEHCTBUSL MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS OCTOSTHHOIO TOKA): (POPMYJIMPOBATH NPOBEPSEMBIE
IPEIIOJIOKEHNs, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOro 0O0OpyH0BaHus,
OTKCHIBATh XOJI OTBITa U (DOPMYITHPOBATH BHIBOJIBL;

BBITIOJHATh TPSIMBIE HW3MEPEHHUS TEMIEPaTypbl, OTHOCUTEIHHOW BIIAXKHOCTHU
BO3/lyXa, CHJIbl TOKA, HAIPSHDKEHUS C KCIIOJIb30BAHUEM AHAJIOTOBBIX NMPUOOPOB M
JAaTYNKOB (PM3UUYECKUX BEJIMYMH, CPAaBHUBATH PE3YyJbTaThl U3MEPEHUN C YUETOM
3aIaHHON aOCOIFOTHOM MOTPENTHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOU (PU3NYECKON BETUUYHMHBI OT APYrof
C WCTHOJB30BAHUEM TPAMBIX H3MEpPEHUH (3aBUCHMOCTh  COMPOTUBIICHHUS
OPOBOJHMKA OT €ro JUIMHBI, IUIOLAAM TOMNEPEYHOr0 CEYEHHs] U YAEIbHOTrO
COIPOTHBIICHUS BELIECTBA NMPOBOJHUKA, CHIIBI TOKA, UAYLIETO Yepe3 MPOBOIHHUK,
OT HampsHKEHUS Ha TMPOBOJHHUKE, WCCIEAOBAaHUE TIOCIEIOBATEIILHOTO |
napajuieTbHOTO  COSAMHEHWH MPOBOJAHMKOB): IJIAHUPOBATH HCCIIEIOBAHMUE,
cOoOUpaTh YCTAHOBKY M BBIMOJHATh U3MEPEHUS, CIENys NPEI0KEHHOMY IUIaHy,
(bUKCUpPOBATH Pe3yabTAThl OJYYSHHON 3aBUCUMOCTH B BUJE TAOJIHI] U TPpaUKOB,
JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJAUTH  KOCBEHHBIE  HM3MEpEeHUsA  (UINYECKUX  BEIMYMH  (yAenmbHas
TEIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, padOoTa M MOIIHOCTH
AJIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CII€ysd TMpPEAJOKEHHOM WHCTPYKIMHU, U BBIUUCIATH 3HAUYCHUE
BEJIMYMHBI,

coONI0aTh MpaBWjia TEXHUKUM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHLMUIIBI JACHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOPOI Ha UX ONMMCaHUsA (B TOM YHKCJE: CUCTEMA OTOILICHUS IOMOB,
TUTPOMETp, TapoBasi TypOMHA, aMIIEPMETpP, BOJIBTMETP, CUETUMK DICKTPHUUECKON
OHEPrUM, IIEKTPOOCBETUTEIbHBIE NPUOOPBI, HArpeBaTENIbHbBIE SJIEKTPOIPUOOPHI
(mpuMepBI), FNEKTPUIECKUE MPEIOXPAHUTENH, HIEKTPOMATHUT, SJEKTPOABUTATENb
MOCTOSTHHOTO TOKA), HCIOJNb3ys 3HAHUS O CBOMCTBAaX (PU3MYECKUX SBICHUN U
HE0O0X0auMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCTbIE TEXHUUECKUE YCTPOHUCTBA U U3MEPUTEIbHBIE PUOOPHI 110
CXeMaM M CXEMaTU4YHbIM pPHCYHKaM (KHJKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, THUTPOMETP, JBUraTelb BHYTPEHHErO CrOPaHHs, 3JIEKTPOCKOIL,
peocTar), COCTAaBJIATH CXEMbl AJIEKTPUYECKUX LENeH C IOCIeN0BaTebHBIM U
NapajuleIbHBIM COEIMHEHUEM DJJIEMEHTOB, pa3inyas YCIOBHbIE O0O3HAUEHUS
AIIEMEHTOB JJIEKTPUUYECKUX LIETIEH;

OPUBOJUTH MpUMEpHl (HAXOAUTh HH(POPMALMIO O TMpUMEpax) MPaKTHUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEJHEBHOM KHU3HU ISl O0OecreueHus
0e30macHOCTH Npu OOpallleHuu ¢ NpUOOpaMHu U TEXHUYECKHMMH YCTPONCTBaMH,
COXPAaHEHUSl 3JI0pOBbS W COOJIOACHHUS HOPM 3KOJOTMYECKOIO IOBEACHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIATh MOUCK MH(pOpMaIuu puszndyeckoro coaep:xxanust B Miutepuere, Ha
OCHOBE MMEIOIMXCS 3HAHUM U IyTEM CPAaBHEHHMSI JOIOJIHUTEIIBHBIX MCTOYHHUKOB
BBIIEIIATE UHPOPMAIMIO, KOTOPast ABJISETCS NPOTUBOPEUMBONW MIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJI30BaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUM HAyYHO--TIONYJSIPHYIO
JUTEPATYPY (PU3HUECKOTO COAEPHAHUs, CIIPABOYHBIE MATEPHUAIIbI, PECYPChI CETH
WuTepHer, Bnaserh npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE U KpPaTKUE YCTHBIE COOOIIEHHUs, 00001as
MH(OPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOrO COJEpkKaHUS, B TOM
quciie MyOJIUYHO MPENCTaBIATh PE3yNbTaThl MPOSKTHON WIIM UCCIIEI0BATENIbCKON
NEATEIbHOCTH, IPH 3TOM TIPaMOTHO MCHOJb30BaTh H3YUYEHHBIN IOHATUWHBIN
anmnapat Kypca GU3MKH, CONPOBOKAATh BHICTYIIJICHUE NTPE3EHTAIUEH;

IIPU BBINOJTHEHUH YYEOHBIX MPOEKTOB M MCCIENOBAaHUN (DU3UUYECKUX IMPOIECCOB
pacnpenensaTh OOS3aHHOCTH B TpPyNIE B COOTBETCTBUM C IOCTaBJICHHBIMU
3a/layaMu, CIEAUTh 3a BBIIOJHEHHWEM IUIAaHA ACHUCTBUH M KOPPEKTHUPOBATH €TO,
a/IeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/ B JESTEIbHOCTD IPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJIEUCTBHE, TMPOSABISSI TOTOBHOCTh  pa3peliaTh
KOH(JIUKTBHI.

K koHmy oOyueHus B 9 kJacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUA: CHCTEMA OTCUETa, MaTepUajbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXAaHMYECKOTo  JBIKEeHMs, jaeopmauus  (ympyras,
IUIACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
NEePerpy3KH, [EHTP TSHKECTH, aOCOTIOTHO TBEPOE TEJIO, LUEHTP TAKECTH TBEPIOTO
Tena, paBHOBECHE, MEXaHMYECKHE KOjeOaHus W BOJIHBI, 3BYK, HMHPPA3BYK U
YIBTPA3BYK, JEKTPOMATHUTHBIE BOJHBI, IIKAJIA AJIEKTPOMAarHUTHBIX BOJIH, CBET,



OIU30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHl UCIYCKaHMSI U MOTJIOLIEHUS, anb(a-,
OeTa- ¥ raMMa-U3JIy4CHHs, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHOE ABM)KEHNE,
PaBHOYCKOPEHHOE MpPSMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE MAJEHHE Tell,
PaBHOMEpPHOE [IBJKEHUE IO OKPY>KHOCTH, B3aUMOJCHCTBHE TeEJ, PEAKTHUBHOE
JIBUKEHHE, KojeOaTenbHOE JBIDKCHHE (3aTyxXalolle ¢ BBIHY)KJICHHBIC
Kosie0aHus1), pe30HAHC, BOJIHOBOE JBMKECHHE, OTPAKECHUE 3BYKa, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAaXKEHHE U MPEIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXEHHUE CBETa, pa3JoXKeHHe OeIoro cBeTa B CHEKTP U CIOXKEHHUE
CHEKTPAJbHBIX IIBETOB, MAMCIIEPCUSl CBETa, ECTECTBEHHAsl pPaJUOAKTHUBHOCTD,
BO3HMKHOBEHHE JIMHEWYATOrO CIIEKTpa M3IY4YCHHs]) IO ONHUCAHUIO UX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUINX ITaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh MHPOSIBICHUE M3YUYEHHBIX (U3UYECKUX SIBJICHUM B OKpYKAIOIIEM
mupe (B TOM uucie (U3HUECKHe SBICHHS B MPHUPOJE: NPUIMBHI U OTJIMBHI,
nBmkeHne TutaHeT CONHEYHOM CHUCTEMBI, PEaKTUBHOE [IBIDKEHHE IKUBBIX
OpPTraHHU3MOB, BOCHPUATHE 3BYKOB YKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[IBETa T€Jl, ONTHUYECKUE SABJICHUS B IPUPOJIE, ONOIOTHUECKOE
NEHCTBUE BHUJIUMOTO, YJIbTPA(QHUOJIETOBOIO M PEHTTEHOBCKOTO M3JIyYEHHUH,
€CTECTBCHHBII PaJMOAKTUBHBIA (OH, KOCMHYECKHE JIy4d, pPaJUOaKTUBHOE
U3Ty4eHUE TPUPOTHBIX MHUHEPATIOB, NEHCTBUE PAJMOAKTHUBHBIX H3IMyYeHUH Ha
OpPraHu3M 4YeJIOBEKa), IPU 3TOM MEPEBOJUTh IMPAKTHUECKYIO 33/ady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONKCHIBaTh H3YUYCHHBIE CBOMCTBA Tel W (PU3NYECKUE SIBICHHUS, HCHOJIb3Ys
¢usnyeckne BENMYMHBI (CPeAHSIsI W MTHOBEHHAs CKOPOCTh Tella IpH
HEPaBHOMEPHOM JIBIDKEHUH, YCKOPEHHUE, TIEpEMEIICHHE, MTyTh, YTI0Bask CKOPOCTh,
CHJIa TPEHHMs, CHUJIa YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOJHOTO IMaJieHus,
BEC Teja, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHHuYecKas paboTa U MOUIHOCTb,
NOTEHIMAIbHASL SHEPIrus Tena, TMOAHATOrO HaJl TOBEPXHOCTBIO  3€MJIH,
MOTEHIIMATbHAST DHEPTHUsS C)KATOM TPYXUHBI, KAHETUYECKash JHEPTHus, MOJHAs
MEXaHWYEeCKasl SHEPTHs, MIePUOJ] U YaCTOTa KOJIeOaHUM, UTMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTeib MPEIOMIICHUS Cpeibl), MpU
ONKCAaHUU MPaBUJIbHO TPAKTOBAaTh (PU3UUYECKUN CMBICI HCIOIb3yEMbIX BEIHYMH,
00O3HaueHUsT ¢ eAUHUIBl (U3UYECKUX BEIWYMH, HAXOAUTh (QOpPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTUMU BEJIUYNHAMU, CTPOUTH
rpauky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS U MPOLECCHI, UCIOIB3YS
3aKOH COXpPaHEHUS OSHEPruu, 3aKOH BCEMUPHOrO TATOTEHMS, MPUHLUI
CYNEpHO3ULIMUA CWJI, NPUHLUI OTHOCUTENbHOCTU ['anmunes, 3akoHbl HbroTOHa,



3aKOH COXPaHEHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJOMIICHHS CBETA, 3aKOHBI
COXPaHEHHUS 3apsiIOBOTO U MACCOBOTO YKCEN MPH SJEPHBIX PEaKIMIX, IPU FTOM
JaBaTh CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alKCHIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE IMPOILIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbBISBIATh MPUUYUHHO--
CJI/ICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX IIAroB ¢ OMOPOH
Ha 2-3 WM3Y4YEHHBIX CBOWCTBA (DM3MUECKUX SBICHUM, (QU3MUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEH;

pemarh pacdy€THbie 3ajayd (OMUpAIONIMEcs HAa CUCTeMy U3 2-3 ypaBHEHUM),
UCIIOJB3YySd 3aKOHbl U (OpPMYJIbI, CBS3bIBaIONIME (U3UYECKUE BEIUYUHBL: Ha
OCHOBE aHaliu3a YCJIOBHUS 3aJayd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIISITH
HEJIOCTAIONINE WM H30BITOYHBIC JaHHBIC, BHIOMpPATh 3aKOHBI U  (POPMYIIHI,
HEOOXOAUMBIC ISl PEIICHHUs, TPOBOJIUTh PACUYETHl U OI[CHUBATH PEATMCTUYHOCTh
MOJIYYEHHOT0 3HaYeHUsI (PU3UYECKON BEJIMUUHBL;

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIU (HU3UYECKUX
METOJIOB, UCIIOJb3ysd OINHUCAHUE UCCIEAOBAHUS, BBIICIATh MPOBEPSIEMOE
MPEANOJIOAKEHNUE, OLIEHUBATh MPABUIILHOCTh MOPSIAKA MTPOBEACHUS UCCIIEIOBAHMS,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U OTBITOB;
MPOBOAUThL OMBITHl MO HAOIIONCHHUIO (PU3MUECKUX SIBICHUM WIM (PU3UIECKUX
CBOMCTB TeJ (M3yueHHe BTOpOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHUS SHEPIUH,
3aBUCUMOCTh TIEpHOJa KOJeOaHWl MPYKUHHOTO MasTHHUKA OT MacChl rpy3a
HKECTKOCTU TPYKUHBI W HE3aBUCUMOCTh OT aMIUIUTYAbl MaJbIX KOJIeOaHUH,
MPSIMOJIMHEMHOE PaclpOCTpaHEHUE CBETa, Pa3joKeHHEe OENoro CBeTa B CHEKTP,
M3yYEHHUE CBOMCTB M300pa)K€HHSI B IIJIOCKOM 3€pKajie M CBOMCTB HM300pa’KCHUS
npeaMera B coOuparoileid JuH3e, HAOMI0JCHUE CIUIONMIHBIX M JIMHEHMYaThIX
CIIEKTPOB M3JIYUYCHUS): CAMOCTOATEIHLHO COOMPATh YCTAHOBKY W3 H30BITOYHOTO
HaOopa o0OOpyJOBaHUS, OIKCHIBATH XOJ OINbITA © €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOAUTH NMPU HEOOXOJUMOCTU CEPHUIO MIPSIMBIX U3MEPEHUM, ONpeIeNisis CpeaHee
3HauYEHUE U3MEepseMOil BennuuHbl (POKYyCHOE paccTosiHUE coOMparoliel JIMH3bI),
000CHOBBIBaTh BBIOOD crI0c00a u3MepeHus (M3MEPUTETHLHOTO MPUOopa);
MPOBOJUTh  HCCIEJOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYUH  C
UCIIOJB30BaHUEM TIPSIMBIX HM3MEPEHHM (3aBUCHUMOCTh MYTH OT BPEMEHU IIpHU
PAaBHOYCKOPEHHOM JBMXEHUU 0€3 HayadbHOM CKOpPOCTH, MEpHoja KoseOaHun
MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH yTJia OTPaKEHUSs
CBETAa OT yIJla MaJeHUs W yria MNPeJoOMJICHUs OT yrjia majeHusi): IUIaHUPOBATh
HCCJIEIOBAHNE, CAMOCTOSITEIHHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHI



MOJyYEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIMYHH B BUAE TaOMUI] U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (PU3UUECKHX BETUYHUH (CPEIHssE CKOPOCTh U
YCKOpEHHE Tella MpPU PABHOYCKOPEHHOM JIBIDKEHHMH, YCKOPEHHE CBOOOJIHOTO
najeHusi, JKECTKOCTb  MPYXKUHBI, KOI(PPUIMEHT TpPEHUS  CKOJIbKEHUS,
MexaHuyeckas paboTa M MOIINHOCTb, 4YacToTa U TMepuoa  KojeOaHui
MaTEeMaTHYECKOT0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CUJIa COOMparolieil
JUH3bI,  pAJUOAKTUBHBIM  (OH):  IUIAHUPOBaThH  M3MEpPEHUs, coOupaTh
HKCIIEPUMEHTAJIbHYI0  YCTAHOBKY M BBINOJHATH  W3MEPEHUs,  Clenys
IpEJI0KEHHON MHCTPYKLIMH, BBIYUCIIATH 3HAUEHHUE BEJIMUMHBI U aHAIU3UPOBATH
MOJTy4YEHHBIC PE3yIbTAThI C YUYETOM 33aJaHHON MOTPEIIHOCTH U3MEPEHUIA;
coONI0aTh MpaBWiia TEXHUKU O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIEC MPU3HAKU W3YYEHHBIX (PU3UUECKUX MOJIETIEH: MaTepraibHas
TOYKa, aOCOJIIOTHO TBEPJOE TENO, TOUCUHBI UCTOUHUK CBETA, JTy4d, TOHKAS JIMH3A,
IUTAHEeTapHAsI MOJIENTb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI/1pa;
XapaKTepU30BaTh MPHUHIIMIIBI JACHCTBUS H3yYEHHBIX MPHOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpOM Ha WX OmucaHus (B TOM YHCIE: CHUIOMETP, NaTYUKU
MOJIOKEHUS, PACCTOSIHUSL M YCKOPEHHs, pakKeTa, 3XOJOT, OYKH, HEPUCKOII,
doToanmapar, ONTHYECKHE CBETOBOBI, CIEKTPOCKOI, JJO3UMETp, Kamepa
Bunbcona), wucnoib3ys 3HaHUS O CBOWCTBaX (DU3WYECKUX SBJICHUM U
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MpHU
peleHnr y4eOHO--TIPAKTHUECKUX 3a]ad, ONTHYECKHE CXEMBbI IS TOCTPOSHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

OPUBOJUTH MpUMEphl (HAXOAUTh HMH(OPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOM XHU3HU IJIsl 0OecreueHus
0e30MacHOCTH MpU OOpAIIEeHUH C MPUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUsSI 3MI0OpOBBS W COOJIOACHHUS HOPM SKOJOTHYECKOTO TOBEACHUS B
OKPYXKAIOIIEU CPELE;

OCYIIECTBIATh MOUCK HHpopmanmu (usnueckoro conepxkanuss B HHTepHere,
CaMOCTOSITENILHO (POPMYIHPYS MOMCKOBBIM 3alpoC, HAXOIUTh IyTH ONpEAeTICHUs
JIOCTOBEPHOCTH TOJY4YEHHOM HH(pOpMAaIMd Ha OCHOBE HMEIOIIUXCS 3HAHUM U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIONb30BaTh IMpPH BBIMOJIHEHWH YYE€OHBIX 3aJaHUNl HAyYHO--TIOMYJISIPHYIO
JAUTEpaTypy (U3NYECKOTO COJEP:KaHHUs, CIIPaBOYHBIE MAaTepUAIIbI, PECYPChl CETH
WuTepHer, BinaseTh npuéMaMu KOHCIEKTHPOBAHUA TEKCTa, MNpeoOpazoBaHUs
uH(pOpMaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;



CO3/1aBaTb COOCTBEHHbIE€ MHCHMEHHBIE U YCTHBIE COOOLICHUSI HAa OCHOBE
uHGOpPMaIIMU U3 HECKOJIBKUX HCTOUYHUKOB (DU3MUECKOTO COAEpKaHUA, MyOIMIHO
NPEJCTaBISTh PE3YJbTAaThl MPOCKTHOW WIIM HCCIIENOBATENbCKON AESITEIbHOCTH,
IPY ATOM I'PaMOTHO HCIIOJIb30BaTh U3YUCHHBIN MOHATUIHBIN anmapar u3y4yaeMoro
pasgena (U3MKH W CONPOBOXJATh BBICTYIUIGHHWE TMpe3eHTalueil ¢ y4érom
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 Pusnica - Hayka 0 npupoze 2 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METO/1 MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa 0 0 https://m.edsoo.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0 0
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 0 0 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bu6mmoreka [JOK



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

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

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 0 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa M MOUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarHsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 0 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 0 0
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 2
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 0 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» ®usuka, 8 kinacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M31aTenbcTBO
«IIpocBenieHue»

» Gusuka, 9 knacc/ [lypsimesa H.C., Baxeesckas H.E., Yapyrun B.M.,
OO6111eCcTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

O6IH€CTBO «M3parenbcTBO ((HpOCBGHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET
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