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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOTO 00IIEro 0Opa30BaHUs COCTaBIIEHA Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUU K pe3yJbTaTaM OCBOCHMSI Ha 0a30BOM ypOBHE
OCHOBHOI 00pa3oBatenbHOi nporpaMmsl, npeacrasieHHbIX B PI'OC 00O, a takxe ¢
yaéToM deaepabHON paboueii mporpaMMbl BociuTanus 1 KoHIenuy mpemno1aBanmst
yueOHoro npeamera « Pu3nkay.

ConepxaHue mporpaMmbl 1O (QU3MKE HampaBieHO Ha  (opMupoBaHHe
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYaIOMIMXCS M OpPraHU3alMI0 H3y4YeHUs
$U3MKM Ha JEATENbHOCTHOW OCHOBE. B mporpamMme mno Qu3MKe YUYUTHIBAIOTCA
BO3MOKHOCTH ydeOHOro mnpeaMera B peanusauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM WM METAIpPEJMETHBIM PE3yJIbTaTaM OOyuYeHHUsI, a TaKKe
MEXIPEAMETHBIE CBSA3M E€CTECTBEHHO-HAYUYHBIX YU€OHBIX IPEIMETOB Ha YpOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUs.

[Iporpamma mo (u3MKe yCTaHABIMBAET paclpeiesieHHe y4yeOHOro marepuania Io
rogaM oOydeHus (MO KjaccaMm), NOpeajaraeT HPUMEPHYIO IOCIEN0BATEIbHOCTh
U3Y4YCHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOTO COACP>KaHUSA U yuETe
BO3PACTHBIX OCOOCHHOCTEN 00yUarOIXCS.

[Iporpamma no ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOW MOMOIIM
YUYUTENIO B CO3/IaHUU paboueil MporpamMMsbl 0 y4€OHOMY MPEIMETY.

@duszuka SBISETCS CUCTEMOOOPA3yIOIIMM JJII €CTECTBEHHO-HAYYHBIX YUYEOHBIX
IPEeIMETOB, MOCKOJIbKY (PM3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XUMUEH, OMoJIoruen, acTpoHoMuen u gusnyeckoi reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MUpPa, NPEIOCTaBIseT HauOoJiee SICHbIC
oOpa3lpbl NPUMEHEHHUs] HAYYHOrO METOJa MO3HaHUs, TO €CTh crnocoda MOIy4YeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Ongna w3 THaBHBIX 3a7ad  (U3MYECKOTO 00pa3oBaHWs B CTPYKType 0OIIero
00pa3oBaHUsI COCTOMT B (DOPMHUPOBAHMM €CTECTBEHHO-HAYYHON TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenue ¢u3uku Ha 0a30BOM YpPOBHE NpEANoiaraeT OBJIAJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OLIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e HHTEPIPETHPOBATH JIAHHBIE W WCIOJb30BAaTh HAYYHBIC JI0KA3aTEIbCTBA IS
MOJTyYCHUS BBIBOJIOB.

[enu u3ydyeHus: Gpu3MKu Ha ypOBHE OCHOBHOTO O0IIIETr0 00pa30BaHuUs OMPE/ICIICHbI B
Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®Dusuka» B 00pa3zoBaTebHBIX
OpraHU3aUAX Poccuiickoin Oenepannu, peanu3yrommx OCHOBHBIE
o01eo0pazoBareNibHble  MPOrpamMMbl,  yTBepkAEHHOW  pemenueM  Kosueruu



MunuctepcTBa npocsemnienus Poccutickoit @enepanuu (mpoTokon ot 3 nexadbps 2019
r. Ne IIK-4BH).

Henu uzyvyenus: puzukm:

e MpuoOpeTeHrue MHTEpeca U CTPEMIICHHUS OOy4YaloIIMXCAd K HAYYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEJCTABICHUNW O HAYYHOM METOJE TMO3HaHUSA U (opmMupoBaHUE
HCCIIEIOBATENICKOT'O OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMupoBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opMupoBaHMEe TMpEACTABICHUM O POMU (PU3UKU JUIsI Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTH;

e pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cdepax Oyayuieil mpodeccrnoHaIbHOMI
JESITeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, TOATOTOBKA K AaJIbHEHIIEMY 00YYEHHIO B ’TOM
HaIpaBJICHUH.

JlocTHKEeHHE ATUX IeJied MporpaMMbl MO (PU3KMKE Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TMpHOOpETEHHE 3HAHWI O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpUOOpETEeHWE YMEHUW ONMUCHIBATH U OOBACHATH (UBUYECKUE SIBICHUS C
MCIIOJIb30BaHNEM TIOTYYEHHBIX 3HAHU;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX pacYETHBIX 3a/1ay C MCIOJIb30BAaHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE yMEHHWI HAOMIOAATh NPHUPOJHBIC SIBICHHUS W BBIMIOJHITH OIBITHI,
nabopaTopHble paOOThl U AKCIEPUMEHTAIBHBIE HCCIIEJIOBAHMS C HCIOJIb30BAHHEM
M3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpMaIel (HU3NUECKOTO COIepIKAHUS, BKIIOUAs
nHOpPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHUSX (DU3UKHU, aHAIU3 U KPUTHUYECKOE
OIICHUBaHUE WH(OPMAITIH;

e 3HAKOMCTBO cO cdepamu MpoheCCUOHATBHONW AESATEIbHOCTU, CBS3aHHBIMU C
GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
(du3HUecKol HayKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kjacce — 68 vacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 gaca B Hefenio).

[IpennaraemMslii B mporpaMme 1o (u3Hke nepeyeHb J1ad0paToOpHbIX paboT U OMBITOB

HOCUT PEKOMEHIATENbHBI XapakTep, YYHUTENIb [elaeT BBHIOOp MPOBEACHUS
7a00paTOpHbIX pabOT W OMNBITOB C YYETOM MHAUBUAYAJIbHBIX OCOOEHHOCTEH
oOy4Jaronuxcsi, CnUcKa 3KCIEPUMEHTATIbHBIX 3a/laHui, MpEeAJiaraéMbIX B paMKax
OCHOBHOTO FOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EctecTBeHHO-HAy4YHBI METOJ| TNO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKWE, MArHUTHBIE, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPhl U MPOLEAypa NMPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0JIbIlIe, YeM OOJbIle BHICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YACTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, auddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIMYeCKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHSL.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsoB  (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SIBnenne uHEpUMM. 3aKOH HMHEPUUH. B3auMmopaeicTBHE TeNl KaKk NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue sBieHUS HHEPLIUH.
4. HaOmroneHue u3MeHeHus1 CKOPOCTHU MPU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJIEHUS ra3a oT o0Bb&Mma, TemrepaTyphl. llepemaua maBneHus
TBEPABIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

ATtmocdepa 3emun u atMocdepHoe naBiaeHHe. [IpUUMHBI CyIIECTBOBAHMS
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JelicTBue XKUAKOCTHU U ra3a Ha MOTPYXKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBienne nercTBrs aTMoCHEpHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBHITCCHEHHOW JKUIKOCTH.

8. YcioBHe IIaBaHUsI TEJI: TIJIABAaHUE WU MTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

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

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOIIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAHHE JIOAKH H
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[lpocThle MexaHW3MBI: pbryar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHs pbruara. [[pumeHeHune mpaBuiia paBHOBECHSI pbIdara K 0JI0Ky. «30J70Toe



npasuiio» Mexanuku. KITJI mpocteix mexanuzmoB. [IpocTbie MexaHu3Mbl B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3zmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpPaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3zgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Mogenu TBEPAOTO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIlIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO--KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaWUIIPHBIE SBJICHUS. TeIIoBoe pacliupeHUe U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIlECTBA. 1e€mIO00MEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenme. Kunenme. YnenpHas Teriora
napooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc(epHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLCHUS YHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHUi cMauBaHUsI U KaMWUISIPHBIX SIBJICHUH.
Habnronenue TemioBoro paciupeHus Tel.

N3meHeHue naBieHUs Ta3a IpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPATYPHI.

Bunae! Tennonepenayu.

OxJaXxJieHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl MPH TIJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3IyXa B Oa/IOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUsI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba poaa dIEKTpHUUYECKUX 3apsioB. B3aumopaeincrtaue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J1 OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYIIEPIO3UILIMU NIEKTPUUECKUX I10JIeH (Ha KaUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locnenoBarenbHoe U MapalyIeIbHOE COEIUHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM W €ro 3HauyeHWe I KU3HH Ha 3emie. OnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUYECKOTO TOKA. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€MCTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MIOCTOSHHOTO TOKa. Mcmonp30BaHHWE JJEKTPOJBUTATENC B TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOTeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsSA0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TEJ.
Y CTpOoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[IpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOuHMKHN TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUIeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXHOCTH PA3ACICHUS MTOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHMKHOBCHHS.

DJIEKTPOre€HepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

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

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pPE3 PE3UCTOpP, OT
CONPOTUBJIEHUS] PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIHOKEHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIIO4YKy, OT
HaINpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3JieJICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHue neicTBUS MArHUTHOTO TOJISI HA POBOJIHUK C TOKOM.



19. KoHCTpyHnpoBaHue 1 u3y4eHue padoThl ANEKTPOABUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABHKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHHOe naBmkeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMO CyTIEpIIO3ULIAN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
uMIyJbca. PeakTuBHOE ABUYKEHHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cumil TSKECTH, YNPYTroCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCU€TA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSL.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmonenne MexaHn4eckux sSBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa PU3MKH.

3aBUCHUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETO
CHJIBI.

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aMMOACUCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJIbca MPHU aOCOIIOTHO YIPYTrOM B3aUMO/ICHCTBHH.
Habmroienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IIPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JBHKEHUU Tella Mo AeHCTBIEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tejla MPU PaBHOYCKOPEHHOM JBIKCHUHU 10
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JBUKEHHUH TeJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS! SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebarenbHoe aBmkenrne. OCHOBHBIEC XapaKTEPUCTHKU KOJIeOaHUIl: IEpUO,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexannueckue BoOJIHBI. (CBOMCTBA MEXAaHMYECKMX BOJH. IIpomoneHele n
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kosieOaHMil T MO AECUCTBUEM CWJIBI TSKECTU U CUJIBI
YIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCa.

PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKHI PE30OHAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NEpUOAA KOJIEOaHHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb Iepuojaa  KojeOaHui
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJECHUs.
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Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBOWCTBA 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  ceera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpaHenue ceera. 3atmeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH TMpeaomieHUs cBera. llonHoe BHyTpeHHee
OTpakeHHe cBeTa. lcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayuen B inH3e. OnTuyeckas cucrema poToarapara, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HbtoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtu4eckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia
naJIeHusl.

2. M3yueHue xapakTepUCTHK U300paKeHUS MPEAMETA B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO Jiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOUN CHIIbI cOOMparouei
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KpanToBLbI€e sIBJIEeHMS.

OmnbiTel Pezepdopaa u minanerapHas mozens aroma. Mogenb aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Asbda-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. W3otomsl. PaanoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAOBOTO M MACCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas sHepreruka. JleWMCTBUS paJMOAKTUBHBIX H3JIyYEHU Ha JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMYHBIX T'a30B.

3. CnekTtp BOAopoaa.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uziydeHus IPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpotorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH IJI1 CUCTEMATHU3AUN
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3yYEHUH BCEro Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY MO (HU3HKEe 7l 00ydJaromuxcsi, BRIOPABIIUX ATOT
y4eOHBIN TpeIMeET.

[Ipy M3y4eHUN HAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTh: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHUS
SBJICHUA TPUPOABl M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IEITENPHOCTHBIN XapaKTEP JAHHOTO pa3/ieiia pealin3yercs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHMs, B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIyUEHHBIX 3HAHUW paACMO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIECIOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAay4yHbIE€ OCHOBBI HambOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILICHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



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

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSIBJIICHHE MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
(bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJI€HHH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTU O€e30MacHoro oOpa3a KWU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIIOPTE, HA JIOpOTraxX, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(popMHUPOBAHHOCTH HABbIKA peIeKCUH, TPU3HAHKE CBOETO IIPpaBa Ha OLIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



e — AKTHBHOE y4yacTHE€ B PCIICHUH MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTENbHOM  OpraHM3alli, ToOpoja, Kpass) TEXHOJOTHMYECKOH U
COITMAJILHOMN HAPAaBICHHOCTH, TPEOYIOMIHUX B TOM YHCJIE U PU3HMUECKUX 3HAHU;

e — MHTEpEC K MPAKTUYECKOMY MU3YYCHHIO TTPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpYy’Kalollled cpeibl, IUIAaHUPOBAHUS IIOCTYIKOB W OIICHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

e — OCO3HaHHWE IJI00AJILHOIO XapakTepa JKOJIOTHYECKHX NpoOjeM M IMyTed HX
pelieHus;

e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBIIOJHEHUH WCCIEIOBAHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

e — TIIOBBIIICEHHE YPOBHS CBOEM KOMIIETEHTHOCTHM Y€pe3 IPAKTHYECKYIO
NeATEIIbHOCTD;

e — NMOTPEOHOCTH B POPMUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIE POPMYIUPOBATH
WJIeU, TIOHSATHSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(PHUITUTOB COOCTBEHHBIX 3HAHHIN W KOMIIETCHTHOCTEH B 00JacTH
busuKy;

e — TIUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OIIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOIIYI0 CpPELNY,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICICTBUN.

METANPEAMETHBIE PE3YJIbBTATDI

B pesynbrare ocBOeHMs IpOrpaMMBI IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuyaromierocss OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHbIE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIe yueOHbIE TEUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHNS,

BBISIBJISITh 3aKOHOMEPHOCTU U IIPOTUBOPEUMS B PACCMAaTPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOJICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U IIPOLIECCOB, J€JIaTh BBIBOBI C UCIIOJI30BAHUEM JIETyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUraThb T'MIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENILHO BBIOUPATh CIIOCOO pelieHus yueOHoM (pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BBIOOp HaumOoliee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSITEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnlie ucciienoBarejbcKyue 1eMCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUIZUUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEIOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPENOI0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE H
orOope WHGOPMAIMKM WIA JaHHBIX C y4ETOM MPEIIOKCHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKaTHBHBIC YHHMBEPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

B X0/ OOCYXAeHMs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pELICHHE 33JaYd U MOAJAEp KaHHe
OJ1arokenaTeIbHOCTH OOIIECHNUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSMU JPYIrUX Y4YaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHON U MHANBUAYaJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no €€ JMOCTIKEHUIO: paclpelesaiTb poiH, OOCYKIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBbHO CPOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaJIbHOE, NMPUHATHE PEUICHUs B TPYIIE, NMPUHATHE PpPELICHUN
rpyIIon);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM pellieHus] (PU3NUecKol 3aauu Hin
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEIICHUM;
Jienath BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHs)  Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKoro HMCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATbh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSAM,;

CTaBUTh c€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;



npuU3HaBaTh CBOE MPABO Ha OIIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IbTATDBI

K koHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBI)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOLIAs
cuna, jaedopmanua  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

paznuuath sBieHus (audysus, TEIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKEHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, Tepeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHUYECKOU
SHEPIruM) MO ONHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOW M HEXUBOMU
NpUPOJIC, NECUCTBUE CUJIBl TPEHUSI B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/lauy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, UCIOJIb3YS
bu3ndecKue BeMMIUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, TTyTh,
CKOPOCTb, CPEJHss CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSKECTH, BEC Tena,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIE3HOTO JCHCTBUS MEXAHW3MOB, KHUHETHYECKas W
NMOTCHIIMANbHAS DHEPTHsi), TpPH ONUCAHWU TPABWIBHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCIIOJIB3YEMbIX BEJTUYHMH, UX 0003HAYEHUS U AUHUIIBI
bu3MYecKuX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH IpapuKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,



XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJB3Yys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHAa U
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATHh (PM3UYECKHUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallUll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

peumars pacy€THble 3amadud B 1—2 JIEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBUS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (GU3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC /U PEIICHUS 3a/lay, OLCHUBATh PEaTMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUMHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
(bU3MYEeCKUX METOJIOB, B OTTMCAHUH UCCIIEIOBAHUS BBIJICSTH TPOBEPIEMOE
MPEANoJIokKEeHUE (TUMOTE3Y ), pa3audaTh U UHTEPIPETUPOBATH MOTYYEHHbBIN
pe3yJibTaT, HaXOJUTh OIIMOKH B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3HYecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSEMbIE MIPEATION0KECHHUS,
coOHMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYy10BaHUs, 3alIUCHIBATh XOJ]
OMbITa U POPMYTUPOBATH BHIBOJIBL;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tela,
o0BéMa, CHUJIBI W TEMIEpaTypbl C MCIOJb30BAHUEM aHAJOTOBBIX W
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUYUHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM NPSMBIX HM3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEPHO JABUXKYILETOCS T€Ia OT BPEMEHHU ABUKEHUS TEJa, CUITbI TPEHUS
CKOJIb)KEHUsI OT Beca Teja, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel M
HE3aBUCHUMOCTH CHUJIbl TPEHHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BEMaA
MOrPYKEHHOM YaCTH TeJa U OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUN paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJenys MPEeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMUIl W TpaduKOB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIbKEHUS, TaBJICHHE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUIKOCTh  TeNo, KOADPUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CIeAysd MNPEIJI0KEHHON WHCTPYKIUMU: TPHU BBITOJIHEHUH
U3MEpPEHU CcOoOMpaTh DJKCHEPUMEHTATBHYIO YCTAHOBKY W BBIYUCIATH
3HA4YCHHE NCKOMOM BEJIUYHNHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOABWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHUcaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBON HACOC, apEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOOPMAIIMI0O O  MpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecriedeHns] 6€30MacHOCTH MPH OOpaleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaloIEeH cpeie;

OCYUIECTBJISTh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TYyTEM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COACpKaHUs, CITPABOYHBIC MaTepUaIbl, PeCypCHI
cetu MuTepHer, BrageTb nNpuéMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIMU (UIUUECKOTO COACPIKAHUSA, B TOM



YyucIie myOJuYHO AesiaTh KpaTKUE COOOIIEHMS O pe3yIbTaTaX MPOSKTOB WU
y4€OHBIX UCCIEAOBAHUN, TIPU 3TOM IPAaMOTHO HCIOJB30BaTh U3YUYEHHBIN
MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTALIUEN;

IIpU BBITIOJTHEHUU YYEOHBIX IPOEKTOB M MCCIICAOBAaHUN paclpeessiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHH C TIOCTABJIICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIBI, BBICTpauUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCITIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(HbIE TeNa, HACBHILEHHBIH M HEHACBHIIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUYECKUM 3apsijl, JIEKTPUUECKOE TO0JIe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasnuyath SIBIECHUS (TEIJIOBOE pacIIMpeHHe U CXKaTue, TeIJionepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEerIonpOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHUE),
NIEKTPU3aLUs TEJ, B3AUMOJEHCTBHAE 3apsAI0B, JEHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHAYKLIKSA)
N0 ONHCAHWID WX XapaKTEpHbIX CBOWCTB MU HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’KalollleM Mupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWULIpHbIE SBIEHUS B NPHUPOJE,
KpUCTaUlbl B Tmpupoe, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, AJEKTPUUECKUE
SBJICHUSI B aTMoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emii, Apei¢ MoocoB, pojb MArHUTHOTO TOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHME, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/ayy B
y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOMCTBa (MpHU3HAKH) (PU3MUYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHBIE CBOMCTBA TN M (PU3NUECKHUE SIBICHUSA, UCTIOIb3YS
¢dusznyeckre BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOThl, yJelbHAasl TEIJIOEMKOCTh BELIECTBA, yJAEIbHAs TEIUIOTA



IUTaBJICHUS, yJelbHas TEIIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEJIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIIEHUE BEILIECTBA, pa00Ta U MOIIHOCTb IEKTPUYECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIb3YEMbIX BEITMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYMH,
HaXOAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
OPYTMMHM BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBHCHUMOCTEM
(u3NYECKUX BEJTUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPHUH
CTpPOEHUS BEILECTBA, NPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma i yyacTKa LIETNH, 3aKOH
JIxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4EeHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3a7adyd B 2-3 JEUCTBHSA, MCHOJB3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaju3a
YCJIOBHUS 3aJladyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  peIIeHUs 3a7auyd, BbIOMpaATh 3aKOHBI U  (POPMYIIBI,
HEOoOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HauUeHUe (PU3NYECKON BETMYNHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEIIMTh MPH MOMOIIU
(bU3MYECKUX METOOB, HCIOJb3ysl ONHCAHHE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOpPSJIKA
IIPOBEJECHNUS UCCIIEIOBAHUSA, JENAaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
buznyecKux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjolaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHUs BOJABI OT TEMIEPATypbl KUIAKOCTU U
Iomaa €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyallM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS



MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyZ0BaHUs, ONUCHIBATH XO/1 OTbITA U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3UUECKON BEIUYHMHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IOMEPEYHOro
CEUEHMSI U Y/ICJIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE IOCIEAOBATENIBHOIO M IMApPaJUIEIbHOTO  COEAMHEHUM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIBI 110 pE3yJIbTaTaM MCCIIEI0BAHNS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpAaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEIJIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

COOJTIOIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMCAHUS (B TOM YHCJIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJILTMETD,
CUETUMK DIJIEKTPUYECKOW DHEPIUH, JIIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSA O CBOMCTBax (DPM3MUECKUX SIBICHUI U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBbl JJIEKTPUYECKHX LEMel C
NOCJIEOBATEIBHBIM U NAPAJIEIbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyasi
yCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX 1IETIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310pPOBbs U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOIIEH CpEIE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISETCA
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOI;

UCIIOJIb30BaTh NPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISIPHYIO
JUTEPATYPY PU3UUECKOTO COAEPKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChI
cetu MuTepHer, BiIaAeTph NpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o00o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUUYECKOIO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl POCKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHHUE IIPE3CHTALIUEH;

IpU BBITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUM (PU3UIECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHM C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaTh COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIBL, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

UCIIOJb30BaTh TOHSTHUS: CUCTEMa OTCcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, JJICKTPOMATHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOIJIONIECHUs, alibda-, 6eTa- U raMma-u3JIydeHus,
M30TOIIbI, SiZIEPHAsl SHEPTETUKA;

paznuuath SBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKEHHE, CBOOOHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE JBMKCHHE (3aTyXaromue U
BBIHYKJICHHbBIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE JABUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JTUHEHYATOTO CIIEKTpa
W3ITyYCHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBEI, ABMKeHHE T1aHeT COTHEYHOW CUCTEMBI, pEaKTHBHOEC
JBIDKEHUWE JKWUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPadUOIECTOBOTO U PEHTICHOBCKOTO M3ITy4YEHUH, €CTECTBEHHBIM
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TpHU3HAKH) (PU3HUYECKHUX
SIBIICHUI;

OIHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nUeckue BEIWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJIa YNPYTOCTH, CUJIA TSKECTHU, YCKOPEHHE
CBOOOTHOTO TIQJEHHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUS CIKATOU
MPY>KUHBI, KHHETUYECKAast YHEPT U, TTOJIHASI MEXaHUUECKasi SHEPTHUSL, TIEPUO]T
W YacToTa KoJcOaHW, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IPCIOMJICHUS Cpeabl), TPH OINHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTNE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHUsS DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIMKM CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amumies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIMCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7]a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3alaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIIATD
HEJIOCTAIONINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOQUMBIC Il PEIIeHWs, TMPOBOAUTH pAacu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOOB, HCIOJb3YyS OMHCAHUE HCCIIEJOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpSJIKa
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHue BTOpOro 3akoHa HbloTOHA, 3akoHA
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh Mepuoia KoieOaHWW MNPYKUHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3yUEHHE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEWMYaThIX CHEKTPOB HW3ITyYEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30bITOYHOro Habopa
000py1I0BaHUs, OMUCHIBATH X0/l OTbITa U €r0 Pe3yIbTaThl, (POPMYIUPOBATH
BBIBO/IBI,

POBOJNUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBAaTH BBIOOpP crmocoba HW3MepeHus
(M3MepUTENHHOTO PUOOpPA);

NPOBOJUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadaJbHOW CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yria MaJeHUs W yria MpeloMJIeHHs OT yria
NaJeHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpaTh



YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  MOJYYCHHOW 3aBUCHMOCTH
bU3MYEeCKUX BEIWMYHH B BHUAC TaONHII U TPAPUKOB, N1€JaTh BBIBOIBI 110
pe3yabTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHUs (U3MYECKUX BEIMYUH (CpEeaHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YAaCTOTa W TEPHOJ
KOJIeOaHMI MaTeMaTH4ecKOoro W MPY>KMHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH
U3MEpPCHHUS, CIeays TPEII0KEHHONH WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MMOTYYCHHBIC PE3YyIbTAThI C YUETOM 3aIaHHON
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, IUIaHeTapHast MOJIeNIb aTOMa, HyKJIOHHAst MOJIEJIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh TMPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oTroanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

UCITIOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHYECKHUX MPOIECCOB MPU
pelieHUN  y4eOHO--TIPaKTUYECKUX  3a/lad, OINTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHU B IJTIOCKOM 3€pKajie M cOOMparoIei JIUH3E;
NPUBOAUTh  MpUMEphl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HH 711 obecriedeHusi 0€30MacHOCTH TPpU oOpaIeHn ¢ mpubopamMu u
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 37I0POBBS M COOTFOICHHS HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK wHPOpManmu (U3HUUECKOTO COJICpKAaHUS B
HNuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI IIOUCKOBBINA 3aMpOC, HAXOAHUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAEpKaHus, CIIPaBOYHBIE MAaTEPUaJIbl, PECypPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHbOpMaAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undpossbie)
n/m NpOrpamMmbl Bcero Konrpoanpie  TMpaxkruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEro MUPa
bubnuoreka [{OK
11 du3suka - HayKa 0 PUPOEC 2 https://www.yaklass.ru/
https://resh.edu.ru/
bubnuoreka [IOK
1.2 dusnyecKkne BETUUYUHBI 2 1 https://www.yaklass.ru/
https://resh.edu.ru/
bubnuoreka [IOK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 https://www.yaklass.ru/
https://resh.edu.ru/
Wroro mo pazneny 6
Paspnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BeliecTa 1 https://www.yaklass.ru/
https://resh.edu.ru/
. bu6nuorexa [IOK
2.2 f:niieg:e 1 BIAMMOJCHCTBIE HACTHIL 2 1 https://www.yaklass.ru/
https://resh.edu.ru/
bu6nunorexa LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2

https://www.yaklass.ru/




https://resh.edu.ru/

Uroro mo pazneny 5
Pa3nen 3. /IBu:xeHMe ¥ B3auMojieiicTBUE TeJl
bubnuorexa [IOK
3.1 MexaHHYEeCKO€e ABHKEHUE 3 https://www.yaklass.ru/
https://resh.edu.ru/
bubnunorexa LIOK
3.2 Wuepius, Macca, IUIOTHOCTb 4 https://www.yaklass.ru/
https://resh.edu.ru/
bu6nmorexa LIOK
3.3 Cwta. Bujp! e 14 https://www.yaklass.ru/
https://resh.edu.ru/
Hroro no paszneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
. bubmuoreka [IOK
41 Hasnenue. [lepenaua naBneHus TBEPABIMU 3 https://www.vaklass.ru/
TeJIaMH, )KUIKOCTSIMHU U Ta3aMHu https://resh.edu.ru/
bubmmorexa IIOK
4.2 JlaBIIeHHE KUIKOCTH 5 https://www.yaklass.ru/
https://resh.edu.ru/
bubmmorexa IIOK
4.3 ATMmochepHOe TaBIeHHE 6 https://www.yaklass.ru/
https://resh.edu.ru/
. " but6mmorekxa [IOK
44 JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 https://www.vaklass.ru/

B HUX TCJIO

https://resh.edu.ru/




Hroro no pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEprus
bubnmoreka LIOK
51 Pabota 1 MoIIHOCTH 3 1 https://www.yaklass.ru/
https://resh.edu.ru/
bub6nmoreka LIOK
5.2 ITpocThic MeXaHU3MBbI 5 1 https://www.yaklass.ru/
https://resh.edu.ru/
bubnuorexa [JOK
5.3 MexaHnueckasi SHeprus 4 1 https://www.yaklass.ru/
https://resh.edu.ru/
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
No /i HaumMeHoBaHUe pa3iejioB H TeM Konrponsmsie  paktieciie (uudposbie)
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypenI
Pa3nen 1. TenioBble siBJaeHUsI
bu6mmoreka [IOK
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 https://www.yaklass.ru/
https://resh.edu.ru/
bubmunorexa [JOK
1.2 TerioBbIe MPOLIECCHI 21 1 5 https://www.yaklass.ru/
https://resh.edu.ru/
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
DNeKTpUYecKue 3apsapl. 3apsHKCHHBIC Tea Bubnuorexa LIOK
2.1 . 7 1 https://www.yaklass.ru/
X BIAMMOACHCTRHC https://resh.edu.ru/
bu6mmoreka [IOK
2.2 [TocTOSHHBIH AIEKTPUYECKUI TOK 20 1 7 https://www.yaklass.ru/
https://resh.edu.ru/
bu6nmoreka [JOK
2.3 MarsauTHEIE SIBIEHUS 6 1 15 https://www.yaklass.ru/
https://resh.edu.ru/
bubmuorexa [JOK
2.4 DNeKTpOMarHuTHAS WHIYKIIHS 4 https://www.yaklass.ru/
https://resh.edu.ru/




Hroro no pazneny

37

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
No 11/ HanmenoBaHue pa3jiesioB U TeM Korrpomsusre  MpaxTmseckie (uu¢posBbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3nen 1. Mexannyeckue siBJIeHHS
MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 bubmmorexa LIOK
1.1 10 1 https://www.yaklass.ru/
OftHCatiA https://resh.edu.ru/
bubmunorexa [JOK
1.2 Bsaumoneiicteue ten 20 1 3 https://www.yaklass.ru/
https://resh.edu.ru/
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUs 10 3 https://www.yaklass.ru/
https://resh.edu.ru/
Uroro mo pazneny 40
Paznen 2. Mexann4yeckue KojJe0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 MexaHnndyeckue Kojiebanus 7 3 https://www.yaklass.ru/
https://resh.edu.ru/
bu6nmoreka [JOK
2.2 MexaHU4YecKHe BOJIHBI. 3BYK 8 1 3 https://www.yaklass.ru/
https://resh.edu.ru/
Hroro no paszneny 15

Pa3nea 3. DjiekTpoMarHuTHoE noJjie U 3J1eKTPOMATHUTHBIE BOJIHbI




DJIEKTPOMArHuTHOE MOJE U

bu6mmoreka [IOK

3.1 6 https://www.yaklass.ru/
3JIEKTPOMArHUTHBIC BOJIHBI https://resh.edu.ru/
Hroro mo pazaeny 6
Pasnen 4. CBeToBbIe IBJIEHUS
bu6mmoreka [IOK
4.1 3aKOHBI PaCIPOCTPAHCHUS CBETA 6 https://www.yaklass.ru/
https://resh.edu.ru/
bubmuoreka [JOK
4.2 JIuH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://www.yaklass.ru/
https://resh.edu.ru/
bubmuoreka [JOK
4.3 Pa3znoxxenue 6e10ro cBeTa B CIIEKTP 3 https://www.yaklass.ru/
https://resh.edu.ru/
Hroro no paszneny 15
Paznean S. KBaHnToBbI€ sIBJICHUS
bu6nmoreka [JOK
51 Hcnyckanue u MOTJI0IIeHHe CBeTa aTOMOM 4 https://www.yaklass.ru/
https://resh.edu.ru/
bu6nmoreka [JOK
5.2 CrtpoeHue aTOMHOTO si/pa 6 https://www.yaklass.ru/
https://resh.edu.ru/
bu6mmorexa [IOK
5.3 SnepHbie peakiuu 7 https://www.yaklass.ru/
https://resh.edu.ru/
Hroro mo pazaeny 17




Pa3neu 6. [loBTOPUTEIHHO-00001IA0IIMIA MOYJIb

[ToBTOpenue u 0000IIEHUE CONEPIKAHUS

6.1 9 2
Kypca ¢usmku 3a 7-9 kimacc
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.N., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka, 9 xnacc/ [leppimkun A.B., I'yrauk E.M., O611ecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe obmiectBo «M3aaTenbcTBO
«IIpocsemenue»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiMOHEpHOE 00IIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKUE MATEPUAJIBI UISA YUUTEJIA

VYHuBepcagbHble MOYpOUYHbIE pa3padoTKu no (usuke: 7 kinacc, Bonkos B.A.-M.:-
BAKO, 2010.-464.

. Iloypounsie pa3pabotku no gusuke: 8 kinacc, Bonkos B.A..-M.:-BAKO, 2007 .-
400.

YHuBepcaabHbIe MOYpOYHBIE pa3padoTku no ¢usuke: 9 kinacc Boakos B.A..-M.:-

BAKO, 2006.-464.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

Jlng ydeHnka
1. buommoreka IIOK https://resh.edu.ru
2. Poccwmiickas smekTponHas mkoia (POIL) https://resh.edu.ru/




3. MockoBckas anekTpoHHas mkoia (MOII)

https://uchebnik.mos.ru/catalogue

4. SIKnacc https://www.yaklass.ru/

Jns yuurens

1.

NooabkwN

https://resh.edu.ru  Poccuiickas 3JeKTpOHHAs IIIKOJIA
www.1class.ru

. www.school-collection.edu.ru

www.1september.ru
http://www.elkin52.narod.ru
http://physics.nad.ru/physics.htm
http://www.ru.convert-me.com/ru
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