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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUW K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpenoaBaHus ydeOHoro npeamera « Du3ukay.

Conmepxanue mporpaMmbl 1O (PU3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YaIOIIMXCS WU OpPraHMU3alfi0 HM3yYCHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YeHHS, a TAKKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX TNMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), MmpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢u3uke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMsl [0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IOCKOJBbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHel, acTpoHOMUEH © (U3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KAapTUHY MHpA,
IpeoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUsS HAay4dHOTO METOJa
MO3HAaHMSI, TO €CTh CII0Cc00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 337a4 (PU3MUEeCKOTo oO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH M
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KA3aTCIILCTBA
JAJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranu3anmusx Poccuiickorr ®exepanuu, peamu3yroNIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOy4aromuXcs K HaydyHOMY
U3yYEHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/I€ MO3HaHUA U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(¢opMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupOBaHUE TPEACTABICHUNA O POl (U3MKHU ISl Pa3BUTHS APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHHWM O  BO3MOXKHBIX  cdepax  Oyaymien
po(hecCUOHANIBHON JEATENIbHOCTH, CBA3AaHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne JTHX IeJield MmporpaMMbl 10 (U3MKE Ha yYPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a/1ayu:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETEHUE YMEHHI ONMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIeHUS MPOCTEHMIINX pPACUYETHBIX 3a1ad C
UCITIOJIb30BAaHUEM buznUecKux MOJICIIeH, TBOPUYECKHUX "
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJHSATH OIBITHI,
JabopatopHble  pabOThl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUSI C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboOThl ¢ MH(pOpMaImenn GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O chepamu podheCCHOHATBHON JAEATEILHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.



OO0111ee yuCIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 wacoB (2 yaca B Henenio), B 8 kiacce — 68
yacoB (2 uwaca B Henenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe mno (pu3HKe nepeyeHpb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX PabOT U OMBITOB C YYETOM HWHAMBHIYaJbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®uszuka — Hayka o mnpupone. fABneHus npuponbl. DU3UYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeaMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuU3NUecKue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKHM H3y4yaloT MPUPOY.
EcTecTBeHHOHAYUHBIN METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeel

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmnpenesieHHe IEHBI I€JICHUS IIKaIbl K3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue pacCTOsTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TEMIIEPaTyphl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJIbIlle BhICOTA
MyCKa.
IlepBoHava/ibHbIE CBEJACHUS 0 CTPOCHUM BellleCcTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmxkeHue, auddys3us. B3aumonelcTBue yacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenune nuddysun.



3. HabGmomenue  siBmeHWid,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aumopeiicTBHe Tel Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIECTBA.
Cwmita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJia
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cujla TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. N3mepeHune cCKOpOoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME Macc IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenenieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOM ITIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOU CHUIIBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJIEHUS raza OT oObeMma, Temreparyphl. llepemaua naBnmeHus
TBEPJIBIMU TEJIAMH, KUJKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmMocepHoe napieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3MyIIHOW 000y04uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JleficTBHE KUAKOCTH M ra3a Ha MOrPYKEHHOE B HUX TeJo. BriTankuparoias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIAKOCTH.
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Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tena.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAHHE JIOAKH H
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmio» MexaHuku. Koadduument momnesHoro nerictBusa (nanee —
KII/I) npocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIUAIbHAs 3HEPIHUS.
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 MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
Teruionepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTsl. YaenbHas TEMJIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurareneit KIIJ[ TtemmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHMS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnronenue TemioBoro paciupeHus Tel.

W3MeHeHne naBieHus raza npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita nu3MepeHus TEMIIEPATYPBI.

Bunae! Tennonepenayu.

OxJax/1IeHue TpU COBEPLUIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHOW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBIEHUS TEIJIOOOMEHA MpPU CMEIIMBAHUU XOJOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIMJIMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenabHON TEIIOTHI IIJIaBIEHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKAY TEJIaMM ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mnods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTh 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1oOJe  JJIEKTpUYECKOoro Toka. [Ipumenenwne
AJIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiIOB U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIN pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 3eKTPUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PAa3EJIEHU ITOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEHUCTBUS DJIEKTPUYECKOTO TOJNS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pEe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
M3ydeHre MarHuTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB  TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATyIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE pabOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JIBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTtoHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEaKTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIM. [loTeHIIManbHast SJHEprus CxKATOW Npy)UHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO ke Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHHI, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU IIPU ABMIKEHUU TeNa MO ACHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOJIBKEHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TP MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yeckue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUu MpH KOJIeOaTEIbHOM JIBH)KEHHH.

3aryxaomue — kojseOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnwie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

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

6. OmbITbI, JEMOHCTPUPYIOLME  3aBHUCUMOCTh  IHepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJECHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHhIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHEerHOe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnrThueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xop ydei B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUsI CBETOBOIO Jydya OT yria
NaJICHUs.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJia MPEJIOMJIEHUS CBETOBOTO Jiyya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydenue n3006pakeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI COOMparoieit
JIMH3BL.

6. ONBITBI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIHEKTP.

7. OnBITBI 1O BOCIPUATHIO LIBETA NMPEAMETOB NPU UX HAOIIOACHUM 4Yepe3
I[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel U dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BOAopoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHsI  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe IS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH HAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fiesia peaan3yeTcs
3a Ccu€T TOro, 4YTO OOYyYalOIIWEeCs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SBICHHS B OKPYKAIOIIEH MPUPOJIC U MTOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICIOBAHMS (DU3UUECKUX SBICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, MPAKTUIECKOTO HUCIIOIB30BAHUS PA3TMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCICPUMEHTAILHOEC
UCClIeIoOBaHNE 000O0mIaroero xapakrepa. Moaynb 3aBepIIaeTcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbLHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

- pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEeI0BaTENbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOr0 TOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM M TEIUIOBBIM O0OpPYIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TPUMCHEHUE (U3NYECKUX 3HAHUU IS PEIICHHUS 3ajJad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOLIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelIeHus;

e 8) amanTanmuum K HU3MEHSIIOIIMMCS YCJOBHSAM COUHMAJBHOW M NPHPOTHOI
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBHIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

e - NOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHMI, B TOM YHCIIE€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHUH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HAa OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOEHUS TpOrpaMMbl MO (HU3WKE Ha ypPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHbIC yU4eOHbBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue JelicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHMS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TMPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIIOIb30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUIUUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMALUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMSI,;

IPOTHO3UPOBAaTh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh NPEANOJI0KEHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1eCTBHA:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX)TaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pPELICHUE 33Jaud M MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYNe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICAOBAHUS, TPOEKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
poOIeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpACIpEeNeNsATh pPOJH, OOCYXKIaTh NPOLECCH H
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAMPABJICHUIO ¥ KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (pU3NYeCcKUX 3HaHUil;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHUH
(MHOUBUYaJIbHOE, NPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyImIon);

CaMOCTOATENILHO COCTABJISTH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHa HMCCIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATH IIPEIIaracMble BAPUAHThI PELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, J]aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHHUS
(Gu3MYecKOro HMCCIEJOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JPYroro 4eloBeKa B XOJAE CIOpa UM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEpeaada MAaBiCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamu, atMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIAaBaHUE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsA, JAaBlicHHWe (TBEPAOTO Tela, KUJIKOCTH, Tas3a),
BBITAIIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIWalbHAs JHEPTHsi), MPHU OMHCAHUU TPaBUIBLHO
TpakTOBaTh  (PUBMUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHsS CHJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON
SHEPruH, TpPU D3TOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMUYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh NOPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU MNOMOIIU
(U3HMYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITBI IO HAOMIONECHUIO (PU3NYECKHX SBJICHUN WIH
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYAOBAHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CUJIBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHIKEHHSI Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Teja U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cilenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEIIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKUUU: TPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTIO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, THUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCHSTH
uHPOpMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JaUTepaTypy  (pU3MYECKOro  COAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetd VIHTepHeT, BiaJeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIMN (HU3UIECKOTO COACPIKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax NMPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BATh



U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAaHHUM paclpeneniTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHhIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEeMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIaBJIEHWEe, KpUCTaJUIM3alusa (OTBEpACBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MUH]TYKIIHS)
[0 OINWCAHUID HMX XAPAaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUNA B
OKpY)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIBI B mpupoiae, uznydeHue CoJiHIIa, 3aMEp3aHUE BOJIOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoJIOCOB, pOJIb MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emJie, MOJISPHOE CHSIHUE, IPHU ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyAE€iIbHas TEIIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHBIIEHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €AUHMIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
$u3NYECKyI0 BENUWYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpaPUKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTPOEHHUs BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU MOJIEH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

peumaTe pacy€THbIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBI: Ha OCHOBE aHajIM3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJI  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbl U (OPMYIIBI,
HEoOXoauMble JUisl €€ peuleHus, NPOBOJAUTH PACUETHl M CPABHHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLECHUBAaTh MPABUIBHOCTH IOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3znyecKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MPU HU3JIYYEHHH OT IBETa HU3Iydarolled (moriouaromen)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel U B3aUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JE€WCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/yXa, CHUJIbl TOKa, HAMpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJAHONU (PU3MUECKON BEJIMUYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOAHUK, OT HANOpsDKEHUS Ha  [POBOJIHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMULl M TrpauKoOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CII€lysl MPEII0KEHHON MHCTPYKUUHU, H
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HAa UX oOnucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENIb TOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTIel;



NPUBOAUTH  MPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  TPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKMX 3HAHUW B TIOBCETHEBHOU
KU3HH JIJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMauu (PU3HUECKOTO COJEpKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUK HW TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUNl HAyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIepKaHWs, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHMHBIA anmapar Kypca (Qusukw,
COMPOBOXK/IaTh BBHICTYTUICHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3HMUCCKUX
IPOIIECCOB pacHpeiensaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHHBATh COOCTBEHHBIM BKJIAJ B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUSA: CUCTeMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, aeopmarius
(ympyrasi, mjgacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJeOaHusT 1
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPIETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIDKEHHE, CBOOOJHOE
MaJIecHUEe TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE JBMKCHHE (3aTyXaromue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO 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 (Qu3nyeckue SBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEHCTBHE BUIMMOTO,
yIbTPaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TpU3HAKH) (DU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TIAJEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPrus, TOoJIHAg MeXaHW4decKash SHEeprus,
MIEPHOJT M YacTOTa KOJIeOAHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKHUH CMBICT HCIIOJIb3YEMbIX BEJTUYHH,
0003HaYeHUsI W €IUHUIIBl (U3UUECKUX BEIWYUH, HAXOAUTHh (DOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUI  CYTEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATH (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUSA 3aJlayd 3alUChIBATh KpaTKOe
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nueckon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEIIUTh TPU MTOMOIIH
Gu3MYECKUX METONOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
pOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl 1O HAOTIOACHUIO (PU3UYECKUX SBICHUNA WU
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUM, MPSMOJIIMHENHOE PACIPOCTPAHEHHE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3e, HAOJMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY W3 U30bITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUE U3MepsIeMOl BeMMYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JMH3bI), O0OOCHOBBIBATH BBIOOp cmocoba U3MEpPEeHUS
(M3MepUTENIbHOTO PUOOpa);

NPOBOJANTh HCCIEAOBAHME 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0O€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMI U TpadUKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJIHOIO MaJEHHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMs, MEXaHMueckas paboTa M MOULIHOCTh, 4YacToTa U
nepuos KojeOaHMM MAaTeMaTUYeCcKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U aHAJM3UPOBATH MOJIYYEHHBIE PE3YIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opyI0BaHUEM;

pasznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUYEUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, JATUYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  [pUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HNUECKOTO COJEpKAaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYSI MOMCKOBBIN 3arpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTEJIBHBIX HCTOYHUKOB;

MCITIOJIB30BAaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUN HAay4YHO-TIONYJISPHYIO
JUTEepaTypy (PU3MYECKOro COAep X aHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIEHHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN ammapar u3ydaemoro paszena (U3UKH U CONMPOBOXKIAThH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaudecTBO 9acoB

TEJI1aMH, XXUJIKOCTAMHU U ra3aMu

Ne HanmeHnoBaHue pa3ae/ioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3zpnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
1.1 dusnka - HayKa 0 IPUpPoIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnyecKue BETMIUHBI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcTtecTBeHHOHAy4YHBII METOJ1 TO3HAHUS 2 https://m.eds00.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. [leppoHaya/ibHbIe CBEeHHUS O CTPOEHHH BellecTBa
2.1 Crpoenue BemiecTra 1 https://m.edsoo.ru/2SJ151M41
BU)KEHUE U B3AaMMOJECHCTBHE YaC
2.2 A 1 BIAIMOACHETBHE HACTHH 2 1 https://m.eds00.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 https://m.edso0.ru/ONOV1XY 1K
Hroro no pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
3.1 MexaHn4eckoe JBHKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNueprus, macca, TUIIOTHOCTH https://m.eds00.ru/GXPU4MT5P
3.3 Cuna. Buael cun 14 1 https://m.edsoo.ru/9RNDRUONW
Wroro no pazneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
N &
4.1 Jlanerne. [lepenata AanieHus TBEPALMA 3 https://m.eds00.ru/X0DW367P2




4.2 JlaBlIeHHE )KUIKOCTH

4.3 ATMocdepHOe TaBIeHHE

https://m.edsoo.ru/2MVXZ0KL4

https://m.edso0.ru/T7134SXNO

JeiicTBuE )KUIKOCTH U T'a3a Ha

4.4 . 7 3 https://m.edsoo.ru/NFE60Y8NK
MOTPYXEHHOE B HUX TEJIO
Wroro no pazueny 21
Pa3nes 5. PaGoTra n MOIIHOCTD. JHeprus
51 PabGora 1 MomHOCTH 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocTeie MexaHU3MBI 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHuueckasi SHeprus 1 https://m.eds00.ru/G30454EMT
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KUIACC

KoanuyecTBo 4acoB
HaumeHoBaHue pa3aesioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
Ne /it Kontpoannbie Ilpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3pgen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 https://m.edso0.ru/R8QZNCIPM
1.2 TennmoBbie Iporecchl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
6] .3
2.1 JICKTpHHCCrae 3ap%ﬂ51 APDKCHIBIC 7 1 https://m.edso0o.ru/R4AQORCTQ4
Teja U UX B3aUMOJIEHCTBHUE
2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MaruuTHEbIE SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoOMarHuTHasi MHAYKIIHUS 4 https://m.edsoo.ru/7QODS8EL15
Hroro mo pazueny 37
PesepBHOe Bpems 3 ‘ ‘
OBHIEE KOJIMYECTBO YACOB I10

IMPOI'PAMME 08 4 145




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJlIeKTpOoHHbIe (LM (poBbIE)

Ne /it Kontpoabnbsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
M 0
11 CXATITICCIOT ABIIICEHHC 1 CHOCOOR E1o 10 1 https://m.edsoo.ru/CEOGHRGTL
OTIMICAHUS
1.2 BsaumonelictBue Ten 20 1 3 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXpaHCHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Htoro no paznemny 40
Pa3nen 2. Mexanuveckne KoJ1e0aHUS ¥ BOJHBI
2.1 ‘ MexaHn4yeckue KoJieOaHus https://m.eds00.ru/S5VIGSAI3
2.2 ‘ MexaHnnyeckue BOJIHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
C)
3.1 HCRIPOMATHITIHOS TOTe 1 6 2 https://m.edsoo.ru/DT98BSEY0
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
41 3aKOHBI pacpOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX1
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP https://m.eds00.ru/2Z5AHODTO
Wroro no pazneny 15




Pa3gen 5. KBanToBbI€E IBJIeHUSA

I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CrtpoeHre aTOMHOTO si7pa 6 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-00001IAK0IINIT MOYJIb
6.1 HosTopenne 1 obodmenne conepxarns 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca pusuku 3a 7-9 xinacc
Htoro no pazneny 9
BIIIEE KOJIMYECTBO YACOB I1
OBl 0OJI CTBO HACOB I1O0 102 97

[NPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenuns npupoibl. Guszndeckue
SBJICHUS

MeXaHI/IquKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHLIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

https://m.edsoo.ru/35YPBIW5K

https://m.edsoo.ru/I116U53L6H

PuznyecKue BEINYMHbI U UX
U3MepeHue

https://m.edso0.ru/6ZYFTFPA7

Ypok-uccnenoBanue
"U3mepeHue TeMreparypsl Ipu
MOMOIIH KUJKOCTHOTO
TEPMOMETPA U AaTYUKA
TeMneparypol"

https://m.edsoo.ru/VQGCNS8IMP

Kak ¢uzuka u npyrue
€CTECTBEHHbIE HAYKU U3Y4alOT
npupoay. EcTecTBeHHOHay4HBIN
MeTo]1 mo3HaHus. OnucaHue
buznyecKux SIBICHUHN C
MIOMOILBIO MOJEIIEn

https://m.edsoo.ru/3LPP2HP X2

VYpok-uccnenoanue "[IpoBepka
TMIOTE3bI: 1aJbHOCTH I0JIETA
miapuka, mymeHHOro

https://m.edsoo.ru/QYLZITEMU




TOPH30HTAIILHO, TEM OOJIBIIIE,
yeM OoJIblIe BhIcOTa Mmycka'

Ctpoenue BemiecTBa. ONbITHI,

JOKa3bIBAIOIHUE JUCKPETHOC
CTPOCHUE BCUICCTBA

https://m.edsoo.ru/F5PU40LYR

10

JIBH>KEHME YacTull BELECTBa

Ypok-uccienoBanue «OMbIThI
10 HAOJIIOIECHUIO TEILIOBOTO
pacCIIUpPEHUs Ta30BY

AI‘peFaTHBIe COCTOAHUA
BCIICCTBA

https://m.edso0.ru/HQO31SN1F3

https://m.edsoo.ru/FT87UNTLS

https://m.edso00.ru/STRDWACXM

11

12

Bzaumocss3p Mexny
CBOMCTBAaMHM BEIIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI

Mexannueckoe IBHKEHUE.

PaBHOMEpHOE U HEpaBHOMEPHOE
JBUKCHHE

https://m.edsoo.ru/AWM1DBI148

https://m.edsoo.ru/3W6CCIHB1

13

14

15

Cxopoctb. EquHuIer ckopoctu

Pacuer nytu u BpemeHnu
JIBYDKEHUS

Wnepuusi. 3aK0H UHEPIUH.
BzaumojeilicTBue Tel Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBHKEHHS Tl

https://m.edso0.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510I1BX

16

IImoTHOCTE BemecTBa. Pacuer

https://m.edso00.ru/0S71X3DPS




17

Macchl 1 00beMa Tella 1o ero
TUIOTHOCTH
JlaGopaTtopHnas pabota

«Onpenenenue MIOTHOCTH
TBEPJIOTO TEIA»

https://m.edso0.ru/OH22PX7CX

18

Pemenue 3axay o reme
"ITnorHOCTH BemecTa"

https://m.eds00.ru/50DYVYG49

19

20

21

22

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

JlaGopaTopHnas pabota
«M3y4eHune 3aBUCUMOCTH
pactsoxenus (nehopmariim)
NPYKUHBI OT TPUIIOKEHHON
CHUTBI»

SIBaenwne Tarorenus. Cuma
TAXKCCTH

CBs13b MEX]Ty CHIJION TSKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag mo teme "Cuna
TSKECTH"

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWJIXFNQE

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TspKecTH Ha Ipyrux
maHeTtax. Gusnueckue
XapaKTEPUCTHKH IJIaHET

https://m.edsoo.ru/IM2DOKY LI

24
25

N3mepenne cuit. JluHamomeTp

Bec tena. HeBecomocTh

https://m.edsoo.ru/IT1IZGKCKH

https://m.edsoo.ru/UA01SQ8SRE

26

CrnosxeHue AByX CUJI,
HaIMpaBJICHHBIX MO OJJHON

https://m.edsoo.ru/L6SNUZVZ8




27

npsMoid. PaBHonieiicTByro1mast
CHII

Penrenue 3amad mo reme
"PaBHOelicTBYyIOIIAA CHIT"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHNS U TPEHUE
nokost. Tpenue B npupone u
TEXHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGopaTtopHnast pabora
((I/I?;yLIGHI/IC 3aBUCUMOCTHU CHUJIBI
TPCHUS CKOJILKCHUA OT CHUJIBI
JaBJICHUS U XapaKTepa
COIIPHKACAIOIIUXCS
MIOBEPXHOCTEI»

https://m.edsoo.ru/TAQP4B30A

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIBI

Pemienne 3amaq mo Temam: «Bec
Tenay, «['paduueckoe
n300paxkeHue cuny, «CHiiby,
«PaBHOEHUCTBYIOIIAS CUID»

KonTponbhas paboTa no remam:
«MexaHuuecKoe IBHKECHHE,
«Macca, II0THOCTBY, «Bec
tenay, «I'paduueckoe
n3o0paxkeHue crn, «CHb»

Hasnenune. CriocoObl
YMEHBIICHUS U YBEIINYCHUS
JIaBJICHHS

JlaBieHwne raza. 3aBUCUMOCTb

https://m.edsoo0.ru/5YY23XXSD

https://m.edsoo0.ru/TOV639RZF

https://m.edsoo.ru/P4ARO8SWE4D

https://m.edsoo.ru/25TVM1FDL

https://m.edsoo.ru/544Y MX9WR




35

JIaBJICHMS ra3a oT 00bEMa,
TEeMIIepaTyphl
[Tepenada naBiaeHus TBEPIBIMH

TeJIaMH, JXKUIKOCTSIMH U ra3aMH.
3akoH IMackansa

https://m.edsoo.ru/CG5P08NWO

36

JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JICVICTBUEM CHUJIBI
TSKECTU

https://m.edso0.ru/K7T1219UC

37

38
39

Pemenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay

CooOmraronuecs cocysl

I'mppasinueckuil npece

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7THDBMDHR2

https://m.edso0.ru/67X2LF396

40

41

42

Manomertpsl. IlopuiHeBoi
JKUJKOCTHBIN HAcOC

Atmocdepa 3emnn. [puunnel
CYIIECTBOBaHMS BO3YIIHOM
00osouky 3eMin. 3aBUCUMOCTb
aTMOC(EepHOTro AABICHUS OT
BBICOTHI HaJ] YPOBHEM MOPS

Bec Bozmyxa. AtmocdepHoe
JIABJICHUE

https://m.edso00.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPW1M

https://m.edsoo.ru/PYRNEDISY

43

N3mepenne armocdepHoro
nasienust. OneiT Toppuueniu

https://m.edsoo.ru/2183TIPD4

44

45

3aBUCUMOCTB aTMOC(EPHOTO
JABJIEHUSI OT BBICOTHI HaJl
YPOBHEM MOPS

bapomerp-anepoun.

https://m.edsoo.ru/YWIJFWMZI1J

https://m.edsoo.ru/\WBNXTP7GR




46

ATMocdepHOe 1aBJIeHHE Ha
pa3JIMYHBIX BBICOTAX

Penrenue 3amad mo reme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/ YWVWL5TA1

47

JlelicTBUE KUJIKOCTH U ra3a HA
IIOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edso0.ru/SMG9FR466

48

49

50

51

52

53

JlaGopaTtopHnast pabora
«OrnpeeneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TETIO,
IMOrpy>XCHHOC B JXUIAKOCTBH»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTHU
Beca Teja B Bojie OT 00béMa
MOTPYKEHHOMN B JKUAKOCTH YaCTH
Tea»

IInaBanue Ten

JlaGopaTtopHast pabota
"KoHcTpyHnpoBaHue apeomerpa
W KOHCTPYHPOBAHUE JIOAKH U
omnpeaeneHue eé
rpy30M0AbEMHOCTH"

Pemenye 3agad mo reMam:
«IInaBanue cynos.
BosznyxomnaBanuey, «/laBnenue
TBEPABIX TEN, )KUIAKOCTEU U
ra3oB»

Mexanudeckas pabora

https://m.edsoo.ru/7U40IDLK2

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAGB0Q

https://m.edsoo.ru/1YIR6J7L5




54

55

MomtHocts. EquHunml
MOIIHOCTHU
VYpoxk-uccienoanue "Pacuér

MOIIIHOCTH, Pa3BUBAEMOM MpH
HoanLéMe 110 Jiectuure"

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

56

IIpoctsie MexaHu3Mmel. Peryar.
PaBHOBeCuE cuit Ha ppruare

https://m.edsoo.ru/8YRUOUGS?2

S7

KonTtponpsHas padora o Teme
«/laBneHue TBEpABIX TEII,
SKUIKOCTEN U Ta30BY /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHsbiit ypok. Pabora ¢
TEKCTaMHU 1o TeMe «/laBneHue
TBEPABIX TN, KUIAKOCTEH U
ra3zoBy» / Becepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U
npupoje. Jlaboparopnast padbota
«HccnenoBanue ycioBHil
PaBHOBECHSI phIUara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

61

Pemenue 3agau o teme
«YCl0BUS paBHOBECHS pblUara

Koadduument noneznoro
JENCTBUS MEXaHU3MA.
JlaGoparopHas paboTa
«M3mepenne KI1/] HaknoHHOM
IUIOCKOCTH

0.5

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AAYEYZDMW




62

63

Penrenue 3amad mo reme
"Pabota, mournocts, KIT/"

Mexanuyeckasi JHEprusl.
Kunernyeckas v moTeHIpagbHas
SHeprus

https://m.edsoo.ru/VF5XBQLVS

https://m.edso0.ru/SHOE7HOYK

64

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPIUU

https://m.edsoo.ru/46Y22ZPME

65

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
onpeesieHue U3MEHEHUS
KUHETHICCKOU U
MOTEHIIMATBLHON SHEPTUH MPU
CKaThIBAaHMH TeJa 110 HAKJIOHHOMN
IUIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

67

68

KonTposnbhas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPT U

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHndeckoe aBrKeHne"

PesepBHblit ypok. Pabora ¢

Tekctamu 1o teme "Pabora.
MoiHoCTb. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJJIPGGSA3

https://m.edso0.ru/XT2SMNZYM




8 KUIACC

Ne
n/n

Tema ypoxka

OCHOBHBIE ITOJIOKCHUS
MOHeKYHHpHO-KI/IHeTI/I‘IeCKOﬁ
TCOPHUU U UX OIILITHBLIC
IMOATBCPIKACHU S

Macca u pazmep aTOMOB U
MOJIEKYJI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpOHHbIe UG pPOoBbIE
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEPAOro, JKUAKOTO U
ra3000pa3HOro COCTOSTHUH
BEIIEeCTBA

https://m.edsoo.ru/HVW3WMRAS5

OOBbsicHEeHHEe CBOWCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0
COCTOSIHMH BELIECTBA HA OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

https://m.edsoo.ru/DJYTZQHS3

Kpucrannnaeckue u amopgHsbie
Tena

CMayuBaHue U KalnmnuJIISIPHOCTD.
HOBerHOCTHOC HaTsXKCHUC

https://m.edso00.ru/8G73PVM40

https://m.edso0.ru/7XZHOXTSK

TennoBoe pacmmpenue u
CoKaTHe

Temmneparypa. CBs3b
TeMIIepaTypbl CO CKOPOCTHIO
TEIUIOBOTO JABMKEHHSI YaCTHUI]

https://m.edsoo.ru/I3SN30OKS8L

https://m.edso0.ru/5XSV6F15B




10

Bryrtpennsis sneprus. CriocoObl
M3MEHEHUSI BHYTPEHHEH SHEpruun

Bunbl Teronepenaun

https://m.edsoo.ru/BBVCI9OMH6

https://m.edsoo.ru/WF4J3070P

11

Ypok-koHpepeHuus
"IIpakTHUeCKOE UCTIOIb30BAHUE
TEIUIOBBIX CBOMCTB BEIECTB U
MaTEepUajoB B LIEAX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

13

14

15

KommuectBo Temiorsl. Y aenpHas
TCIINIIOEMKOCTD

VYpaBHEHHUE TEMIIOBOrO OanaHca.
TerooOMeH 1 TerioBoe
paBHOBecHe

JlaGoparopHas paboTa
"UccnenoBaHue IBIEHUS
Ter1o00MeHa IpU CMEIIMBAHUH
XOJIOOHOU U ropsuei BoAbl"

Pacuer konndecTBa TEIIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIEISIEMOTO UM MIPU
OXJIAXKJICHUU

https://m.edso00.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQJE

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JSMRA1APW

16

JlaGopaTtopHnast pabota
"OmnpeneneHue yaeapbHOU
TEIJIOEMKOCTH BellecTna"

https://m.edso0.ru/40IT1ZJAH

17

18

DHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHMS

IInaBneHue u OTBCPACBAHUC
KpUCTATNINYCCKUX TCJIL.

https://m.edso0.ru/683AIXYWS8

https://m.edsoo.ru/JHE5A1PJF




19

yI[CJ'IBHaH TCIJIOTA IJIaBJICHUA

JlaboparopHas pabota
"OnpeneneHue yaeinbHoOi
TEIJIOTHI IUIaBJIEHU JIpaa"

https://m.edso0.ru/LCOXVHGHD

20

21

22

23

24

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

Kunenue. Y nenbHas Teriora
napooOpa3oBaHus U
KOH/JIEHCAllUU. 3aBUCUMOCTh
TEMIIEPATYPbl KUIICHUS OT
aTMoc(hepHOTro JaBICHHUS

Brnaxxnocts Bo3myXa.
JlaGopaTtopHnast pabora
"OnpezeneHre OTHOCUTEIBHON
BIIQYKHOCTH BO3yxa"

Pemienune 3ama4d Ha OIIpCACIICHUC
BJIA’)KHOCTH BO3yXa

[TpuHuunbr pabOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTpEHHETO
CrOpaHUs

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWYG6

25

KII] TenmoBoro aBuratesns.
TerutoBble IBUTATENIN U 3aLIATA
OKpYXKaroIlEe cpebl

https://m.edsoo.ru/UJA3SDRDOH

26

27

3aKOH COXpaHEeHUs U
NpeBpalleHUs DHEPTUH B
TCIJIOBBIX ITponIeccax

IToaroroBka Kk KOHTPOJIBHOMN

https://m.edsoo.ru/B1KX6RPQ9

https://m.edso0.ru/9AQ53CC7C




28

29

pabote 1o Teme "TernaoBsie
aBieHus. MI3mMenenue
arperaTHbIX COCTOSIHUI
BelecTna”

KoHTponbHas pabora 1o Teme
"TerioBble IBICHMA.
W3meHeHue arperaTHbIx
COCTOSHUM BemecTna"

Onekrpuszanus Ten. /[Ba poaa
AIEKTPUUYECKUX 3aPsI0B

https://m.edso00.ru/0X03133KU

https://m.edsoo.ru/9ES5KDQMD

30

Ypok-uccnenoBanue
"DnexTpuzanus TeJl HHAYKIUEH
Y MIPU CONTPUKOCHOBEHUM"

https://m.edsoo.ru/JALQFK67J

31

32

33

34

B3anmopenicTre 3apsyKeHHBIX
ten. 3akon Kynmona

DIEKTPUYECKOE TOJIE.
Hanpsi>xeHHOCTB
ANEKTpUIECKOro nos. [IpuHiun
CYTEPHO3UINH IIEKTPUUECKUX
oJIen

Hocurenn QJICKTPHUYCCKUX

3apsi1oB. DIIEMEHTAPHBIN 3apsi.
Ctpoenue aToma

[IpoBOIHUKYN M TUDIIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia

https://m.edsoo.ru/LIJCQZZS9

https://m.edso0.ru/N79CZGZ1J]

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3aga4 Ha npUMEHEHUE
CBOICTB 3JIEKTPUUECKUX 3apsI0B

https://m.edsoo.ru/SXWWOSWJ5




36

37

DJIEKTPUUYECKUH TOK, YCIOBUS
€ro cyuiecTBoBanus. MicTouHuku
AIIEKTPUYECKOTO TOKA

JlelicTBUA 2JIEKTPUYECKOTO TOKA

https://m.edsoo.ru/ISIMP3J3M

https://m.edso0.ru/Q8WUTCKVT

38

VYpoxk-uccnenosanue "Jleiicteue
AJIIEKTPUUECKOTO TOJI Ha
MIPOBOJIHUKY U TUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

40

DIIEKTPUYECKHUI TOK B METAILIaX,
JKUJIKOCTSIX M ra3ax

DJeKTpuUecKas erb U e¢
COCTaBHBIE YaCTH

https://m.edsoo.ru/E4ACOOQYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
pPEryJIMpOBaHHUE CUITBI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNeKTpUUEcKOoe HaMpsKEHHE.
BoasTmerp. JIaboparopnast
pabora "U3mepenue u
peryinupoBaHue HanpspKeHus "

0.5

https://m.edso0.ru/X7P0JOFGH

43

44

45

ConpoTusieHne MPOBOJHMKA.
VY enpHOE CONPOTUBIIEHUE
BEIIIECTBA

JlaGopatopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTIO
COIPOTUBIIEHUS IPOBOJAHUKA OT
€ro JUTMHBI, TUI0IIa i1
MOTIEPEYHOr0 CEUEHUs U
Martepuana"

3aBUCUMOCTDH CHUJIBI TOKA OT

https://m.edsoo.ru/ESBUO5PC4G

https://m.edso0.ru/4JDA8GZNX

https://m.edsoo.ru/VEZPE7Q80Q




46

47

48

49

HanpspkeHus. 3akoH Oma jyuist
ydacTka 1enu

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMPOTUBIICHHS
pe3ucTopa U HanpsHKeHUs Ha
pesucrope"

ITocnenoBarenbHOE U
mapaujiCjibHOC COCANHCHUA
IMPOBOAHHNKOB

JlaGopaTtopHnast pabota
"[IpoBepka mpaBuiia CIOKEHUS
HanpspKeHUH Mpu
MOCJIEI0BATEIbHOM COECIUHEHUH
JIBYX p€3UCTOpPOB"

JlaGopaTtopHast pabota
"ITpoBepka npaBuiIa AJIs1 CHIIBI
TOKa MU NapajieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edso0.ru/VQ3VYPOTS8

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa JJi pa3IuyHOro
COEIMHEHUS IPOBOTHUKOB

https://m.edsoo.ru/19ZEFKZZ4

51

PabGora 1 MmomiHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGoparopHas paboTa
"Onpenenenne paboTs U
MOIIIHOCTH 3JIEKTPUIECKOTO

https://m.edsoo.ru/VR92V8JHA




53

TOKA"

DNIEKTPUUYECKHE LIETTH U
OTPEOUTEITH AIEKTPHUUCCKON
sHepruu B ObITYy. KopoTkoe
3aMBIKaHHE

https://m.edso0.ru/1L3KZ2XLM

54

ITocTossHHBIE MAarHUTHI, UX
B3aMMOJIENCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

56

57

58

59

VYpok-uccnenosanue "U3yuenue
MOJIEH TIOCTOSHHBIX MAarHUTOB"

MaruutHoe nosie. MaruutHoe
noJjie 3eMJIN U €ro 3HaUECHUE IS
JKA3HU Ha 3emiie

[ToaroroBka K KOHTPOJIBHON
paboTe mo Teme
"DnexkTpuuecKkue 3apsabl.
3apsKEHHBIE TeNla U UX
B3auMonencTsus. IlocToaHHbIN
AIIEKTPUYECKUH TOK"

Konrponbnas pabora no reme
"DnexTpuueckue 3apsabl.
3apsKEHHBIE TeNla U UX
B3auMoaencTsus. IlocTosHHbIN
JEeKTpUYeCKui Tok" /
Bcepoccuiickas npoBepoyHas
paborta

PesepHblit ypok. Pabora c
TekcTamu 1o Teme "TlocTosHHBIH
3eKTpUYecKuit Tok" /
Bcepoccuiickast mpoBepoyHas

https://m.edsoo.ru/IGL7RIJQOR

https://m.edso0.ru/R3IXXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U




60

pabora

OmneiT OpcTena. MarautHoe
I10JI€ IEKTPUUECKOr0 TOKa
MarnuTHoe 1osie KaTyIIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpuMeHeHne 31eKTPOMarHiuToB
B TexHuke. JlaboparopHas
pabota "H3ydyeHnue neiicTBus
MarHUTHOTO TI0JISI Ha MPOBOTHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

63

64

65

DNeKTpOoABUTaTENb IIOCTOSIHHOTO
Toka. Mcrons3oBanue
3JIeKTpoJBUTaTeNeil B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHncnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
U3y4eHue paboThl
aneKTpoBuUraress"

Onbitel @apazes. 3akoH
3JIEKTPOMArHUTHOW MHYKLIHH.
IIpaBuino Jlenna

Onekrporerepatop. CriocoObl
MOJTYYEHHUS DIEKTPUUECKON
SHEPTrUu. DIIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPruun

IToaroroBka Kk KOHTPOJIBHOU

pabote mo Teme
"DeKTpUUECKre U MarHUTHbBIE

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B




sBjeHus"

KontponbHas pabora o Teme
66 "DJIEKTpUUECKHE U MATHUTHBIC
ABJICHUS"

https://m.edsoo.ru/APBXXTADS

PesepHblit ypok. Pabora ¢
67 TekcTaMmu 110 TeMme "TennoBsle
sBieHus"”

https://m.edso0.ru/4AB8GKYQ1X

PeseprHsblit ypok. Pabora ¢
68 TEeKCTaMu 110 TeMme "MaruuTHele
saBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KUIIACC

Ne
n/n

Tema ypoka

MexaHndeckoe JBHXKCHUC.
MaTepI/IaJ'IBHaH TOYKa

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJlIeKTpoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/UP3188VCD

Cucrema orcuera.
OTHOCHUTEITBHOCTD
MEXAHUYECKOI0 JIBUKECHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE ITPAMOJIMHENHOE
JIBUKEHHE

HepaBHomepHOe mpsiMoTuHEIHOE
nBwxeHue. CpenHss u
MTHOBEHHAsi CKOPOCTh

[IpssmonunenHoe

PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenue

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CxopocTb MPSAMOJIUHEINHOTO
PaBHOYCKOPEHHOTO JIBM)KECHUSI.
I'padux ckopoctn

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnast pabota
"Omnpenenenne yCKOpEHUs Tena
TIPH PAaBHOYCKOPEHHOM
JABHUXKXCHHUU I10 HaKJIOHHOHU
MJIOCKOCTH"

https://m.edsoo.ru/1KKINJFO8

CBo0Ooguoe magenne teir. OIbIT
I'anmunes

https://m.edsoo0.ru/NMQA4GGEO




PaBHOMepHOE BHKEHUE 110
okpyxHoctu. [lepuon u yactora

9 . https://m.edsoo.ru/PVRBIDTTH
oOpaiueHus. JIuHeliHas U yriaosas
CKOPOCTH

10 Henrpoctpemitensiioe https://m.edsoo.ru/O5LFGWFZY
YCKOpEHHUE
I1 i H .B

11 CPBRIM SAKOH HPIOTOHA. BEKTOP https://m.eds00.ru/T4ADTURL3K
CHUIBI
Bropoii 3akon HeroTona.

12 B https://m.edso0.ru/5A28NGVEV
PaBHOelicTBYIOIIASA cHila
T i H .

13 DETHEH SAKOM HIHIOTOHA https://m.edsoo.ru/XPFYG64RM
Cyrneprno3unus CHit
P

14 CLICHHC 39737 Ha NpHMEHCHHe https://m.eds00.ru/GEM2S4HK9
3ak0oHOB Hpl0TOHA

15 Cuita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRI1JQ
P

16 CLLICHHE 337181 11O TeMe «(Hila https://m.edsoo.ru/HML1AMN12
YIPYTOCTH
JlaGopaTtopHnast pabota

17 «Omnpenenenne KECTKOCTH https://m.edsoo.ru/TAPAJAFV1
TPY>XKUHBD»

18 Cuna tpeHus https://m.edsoo.ru/B4WPRA8I7
P

19 CINCHHC 337121 1O Teme «( i https://m.edsoo.ru/PIDH2DCIT
TPEHHUS»
JlaGopaTtopHnast pabota

20 "Onpeneneane kodpdunueHTta https://m.edso0.ru/C56RD8K X8
TPEHHS CKOJIbKEHUS"
P n

21 CILIEHHE 33/ 0 TEME "SaKOHI https://m.edsoo.ru/VVT3T38KBU

Hprorona. Cuna ynpyroctu. Cuna




22

TpeHus"

Cua TSHKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHS.
YckopeHnue cBOOOIHOTO TaeHUs

https://m.edsoo0.ru/MEETXGF60Q

23

Ypoxk-koudepenuus "/[Bmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
nentpa (CoJiHeuHasi cUCTEMA).
[NanakTukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

28

Pemenne 3anau mmo teme "Cuna
TSDKECTH U 3aKOH BCEMUPHOTO
TSIroTeHus"

[TepBast kocMHYecKasi CKOPOCTb.
HesecomocTs n neperpysku

PaBHOBecue MaTepI/IaJ'ILHOI/IW

TOYKH. AGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEpIOTO TEIIA C©
3aKpETIEHHON OChIO BPALLECHUS.
MowmeHT cunsl. LeHTp TsKECTH

PaBHOBecue MaTepI/IaJ'ILHOI/IW

TOYKH. AOGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BPAILICHUS.
MowmeHnT cuisl. LleHTp TsKecTH

Pemenue 3anau no teme
"MomeHT cuibl. LlenTp TsxecTn"

https://m.edsoo.ru/V02GV8YAT

https://m.edsoo.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edso0.ru/GAMQWA4SLS

https://m.edso00.ru/0QJSN205C

29

IToaroroBka K KOHTPOJIBHON
pabote mo Teme "MexaHnueckoe
nBwxenne. Bzaumonencraue tea"

https://m.edsoo0.ru/8D7SUVX5J




30

31

32

KoHnTtpoinbHas pabora 1o teme
"MexaHN4YeCKOe ABUKEHIE.
B3aumonerictBue Ten"

Nmnynbce Tena. UMnynbe cUbl.
3aKOH COXpaHEeHMsI UMITYJIbCA.

VYnpyroe u Heynpyroe
B3aWMO/JICHCTBUE

Pemenue 3amau no teMe "3akoH
COXpaHEHHUs UMIyibca'

https://m.edsoo.ru/J1BOUJ2Y G

https://m.edsoo.ru/7PI5BWQD2

https://m.edsoo.ru/LQO6EH8F9

33

34

35

Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
Mexanuueckas paboTa u
MOIIIHOCTb

Pabora cuibl TsKECTH, CUITBI
YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/SUH32H4RL

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnast pabota
«Omnpenenenre padbOTHI CHIIBI
TPEHHUS IIPU PABHOMEPHOM
JBUKEHHUH Tela Mo
TOPU30HTAILHOM MMOBEPXHOCTH»

https://m.edsoo.ru/609HFE1P8

37

38

39

CBs13b SHEpruM U paboTHlI.
[ToreHmanpHas SHEPrust

Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTHUH

3akoH COXpPAaHCHUS SHCPIUr B
MCXAaHUKE

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/\WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnast pabota
«M3y4eHune 3aKk0Ha COXpaHEHHUSI

https://m.edso00.ru/0TVK8KJXB




41

OHCPIumn»

Konebarensnoe JBUKCHHUEC U €TI0
XapaKTEPUCTUKHU

https://m.edso0.ru/3EQ3BHBZ3

42

43

44

45

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHus.
Pe3onanc

Marematuueckuil 1 Npy>KUHHBINA
MasiTHUKU

YPOK'I/ICCHCHOBaHI/Ie
«3aBUCUMOCTh nepuoaa
KoJIEOAHHH OT )KECTKOCTH
MPY>XUHBI 1 MACChI I'py3a»

[IpeBpamienue 3epruu npu
MEXaHUYECKUX KOIeOaHUsAX

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACAG6R4KS

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHnast pabota
«Ompenenenre 4aCTOTH U
nepuo/ia KojieOaHui MpyKUHHOTO
MassiTHUKA»

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGoparopHas paboTa
«ITpoBepka HE3aBUCUMOCTH
nepuo/ia KojaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl
rpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

49

Mexannyeckue BoJIHEL. CBOHCTBa
MEXaHWYECKNX BOJTH.
[TponosibHBIE ¥ TONIEPEYHBIE
BOJIHEI

VYpok-koHpepeHuus

https://m.edso0.ru/QHBQ3U5S XV

https://m.edso0.ru/6PNOHXSJA




50

"MexaHH4YeCKHE BOJIHBI B
TBEpAOM Tene. CelicMuueckue
BOJIHBI"

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccnenoBanue
"Habaromenune 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

https://m.edsoo.ru/5SRPRGGZVS8

52

53

54

55

I'pomkoOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHdepenmus "YabTpazByk
U MHPA3BYK B IPUPOJE U
TexXHuke"

IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHudyeckue
KoJIeOaHHs U BOJHEI"

KonTposnbHas pabota no teme
"3aKOHBI COXPaHEHUS.
Mexanuueckne KonebaHus u
BOJIHBI"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV5TM

https://m.edsoo.ru/ZVD7Z44\VVH

56

DJIEKTPOMArHuTHOE MOJIE.
BHCKTpOMaFHI/ITHI)Ie BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

58

CBoliCTBA 3JIEKTPOMAarHUTHBIX
BOJIH

Ypok-konpepentus "[lkana
AIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue

https://m.edsoo.ru/7E1J2VY03




59

60

3JICKTPOMArHUTHBIX BOJIH IS
COTOBO¥ CBA31"

VYpoxk-uccienoanue "M3yuenue

CBOMCTB SJICKTPOMArdMTHBIX BOJIH

C MIOMOUIbIO MOOHIIBHOTO
tenedona"

Pemenue 3agau Ha onpeneneHue

HaCTOThI U JJIMHBI
BHCKTPOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

61

DJeKTpOMarHuTHas Ipupoa
cBera. CKOpOCTH CBETA.
BousiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

63

64

65

Hcrouynuku ceera.
[IpssmonunenHoe
pacIpoCTpaHEHHE CBETA.
3armenus Connia u JIyHsl

3aKOH OTpaXeHHsI CBETA.
3epkana. Pemenue 3a1au Ha
MMPUMCHCHHUEC 3aKOHA OTPAKCHUA
CBETa

HpCJ'IOMJ'IeHI/IC cBeTa. 3aKOH
MMPCJIOMJICHUA CBCTA

ITonHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJAX

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTtopHnast pabota
"NccneqoBanue 3aBUCUMOCTH

https://m.edsoo.ru/R800IT10S




67

68

yrja MpeJoMIIeHHs] CBETOBOTO
Jqy4a OT yIJla NaJeHUsl Ha

nn

rpaHuiie "BO31yX-CTEKJIO
VYpok-koHpepeHus
"Hcnonp30BaHue IOJTHOIO
BHYTPEHHETO OTPa)KECHUS:
CBETOBOJIBI, OITUKOBOJIOKOHHAS
CBs13B"

JInnzel. OnTnyeckast cuia JIMH3EI

https://m.edsoo.ru/0OL9F63ZRU

https://m.edso0.ru/ZV702L97F

69

70

71

72

[Toctpoenne nzobpaxkeHuii B
JMH3aX

JlaGopaTopHnas pabota
"Onpenencane HOKYCHOTO
PACCTOSIHUS U ONITUYECKOM CHJTBI
cobuparomiei TuH3bI"
VYpok-koHpepeHuus
"Onruyeckue JIMH30BbIE
npuOops!"

['ma3 kak onTuveckas cucrema.
3peHue

https://m.edsoo.ru/MWU2YHLIN

https://m.edso0.ru/3SXTVNZNJJ

https://m.edsoo.ru/KKVVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

74

75

VYpoxk-konpepennus "JledekTs
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6enoro cBera B
cnektp. OnbiTel HptoTOHA.
CiioxeHue CueKkTpaibHbIX
uBeToB. Jlucnepcus cBera

Jlaboparopnas pabota "OnbITHI
10 Pa3JIO’KEHHUIO OeIoro CBeTa B

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/E5I18L6TCH




CIIEKTpP U BOCTIPHSTHUIO IIBETA
MPEIMETOB NP MX HAOIIOICHUN
yepes IIBETOBbIC (PMILTPHI"

VYpoxk-npaktukym "BosiHOBBIE

76 CBOMCTBA CBETA: IUCIICPCHSI, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHius u qudpaxuus”
O P

77 merel Pesephopaa i https://m.eds00.ru/PI22QVFEIV
IJIaHeTapHAask MOJICb aTOMa
I1 Bopa. M

78 OCTYTIATRL bopa. ML aToMa https://m.edso0.ru/OBJPHE0G?2
bopa
Hcnyckanue v IOTJIONICHUE CBETa

79 aromoM. KBantel. JInneiuarsie https://m.edsoo.ru/MILRTHPCO
CIEKTPBI
VYpoxk-npaktukym "Habmonenue

80 " https://m.edsoo.ru/7TNCLNW?296
CIEKTPOB UCITyCKAHHUS

81 PamnoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/22H32JWLM
C .

82 TPOCHHC aTOMHOTO SApa https://m.edso0.ru/IRVFSKOFK
Hyxnonnas monens
P )

83 IMOAKTHBHPIC NPEBPATICHHA https://m.edsoo.ru/RA796 TPSP
H3otomnsl
P :

84 " CIICHIE SAAaT IO TEME Y https://m.edsoo.ru/WX2HQP2S6

PagnoakTHBHBIC TTPEBpAITICHHS

85 [lepuon nonypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "PaguoakTHBHBIC U3TYICHHS B https://m.edso0.ru/X1J4002C4
IIPUPOJE, MEAUIIMHE, TEXHUKE"
s .3

87 ACPHEIE PEATiiind. SaKOHH https://m.eds00.ru/Y OQ2XMKOO

COXpaHEHHS 3apsIIOBOTO U




88

MacCOBOI'O YHUCEII

OHeprus CBA3U aTOMHBIX sIIEP.
CBs13b MaccChl U DHEPIUU

https://m.edso0.ru/NSTEUFIO3

89

90

91

92

93

Pemenue 3agau no reme
"SInepubie peakun"

Peakuuu cunTe3a 1 1eneHus
anep. cTouHuKY SHEprUn
ConHua u 3B€31
Ypok-koHpepenmus "Anepuas
sHepreTuka. JleicTBus
paZMOaKTUBHBIX U3ITy4YEeHUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHOMN
paboTe mo Teme
"DNEeKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBbIC siBEHUS"

KonTposnbHas pabota no teme
"DNEeKTpPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHBHIE BOJIHBI.
KBanToBbI€ siBIEHNA"

https://m.edsoo.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m.edso0.ru/QTNWFW90Q

https://m.eds00.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumMonencrBue Tea"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpeHme, 0600IICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"TertoBble nponecch”

https://m.edsoo.ru/MMJINLZOSQ




96

97

98

99

[ToBTOpEeHME, 000OIICHUE.
Pewenne pacyeTHbIX U
KAa4eCTBEHHBIX 3a1a4 10 TEME

"KII/] TermoBbIx aBurarenaei"”

[ToBTOpEeHHE, 0600IICHHE.
Pemienue pacueTHBIX U
Ka4ueCTBEHHBIX 3a/a4 I10 TEME
"KII/] anextpoycTtaHoBOK"
[ToBTOpEHME, 000OIICHHE.

JlabopatopHblie pabOTHI 110 KypCy
"CBeToBBbI€C sIBIICHUS"

[ToBTropenue, 0600menue. Pabora
C TEKCTaMHU MO TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2ZHRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o6o6menue. Pabora
¢ Tekctamu 110 Teme "Konebanus
U BOJIHBI"

https://m.eds00.ru/L3YKVIINT

101

102

[ToBTOpenue, 06061meHue. Pabora
¢ TekctaMu o TeMe "CBETOBEIE
sBieHus"

[ToBTOpenue, o6odmenue. Pabora
¢ TekctaMu 1o TeMe "KBanToBas
u siiepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27

https://m.edsoo.ru/LG3271SQ6

https://m.edsoo.ru/\W7IE16NU8







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBJICHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUBNUECKUX SIBICHUIN

14

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS,
UCHOJNB3YSl (U3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHMs U €UHUIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3bIBAIOIME JIAHHYIO (U3MUYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKUd  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3alHMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATH IPUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKHUX SIBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a1aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBHSI 3aJaud  3alUChIBaTh KPATKOE YCIOBUE, IOJICTABIIATH
buznyeckue BeIWYUHBI B (OPMYJIIbI M MPOBOJUTH PAcu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢u3nUecKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yibTaT, HAXOAWUTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BRIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX  CBOWCTB  Tel:  (OpMYyIHpOBaTh  MPOBEPSEMBIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUSI C HCMIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUIN

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyro C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHMUSI, CIEAYs NPEIIOKEHHOMY IIJIaHY,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, 1€JaTh BBIBOBI

I10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIEerys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUN U3MEPEHHU coOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAUYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTh NPHUHIMIBI JECUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOIH30BaHMS (PU3HUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOOpaMu U TEXHUIECKHUMH YCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHBIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCA NPOTHBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHmsi HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIepKaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, MPU ITOM
IPaMOTHO HCHOJIb30BaTh HW3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, COMPOBOXKIATh BBICTYIIJIEHUE MPE3eHTalue

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICOAUTL 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINIbI, BBICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jindaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

13

14

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKHE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaTh  (PU3MYECKHII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIECCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YeCKoe

BBIPAXXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JOrMYEecKUX IIaroB ¢ Momompo 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatOIINE (PU3UUYECKHE BETUYMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3alIUCHIBATh KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (U3MYeCKOW BEIUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIA
(U3MUECKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEINIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOANTH OMBITHl MO HAOMIOACHUI0 (U3UYECKUX SBICHUN WIH
GU3MYEeCKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEPSEMbIC

MMPECAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT' O




000py/I0BaHUs, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIWYHH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM IMPSMBIX H3MEPEHMIA:
IUTAHUPOBATh HCCIIEZIOBAHKUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpeHus, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCICOAOBAHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaeaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh HPUHLUINBI JIEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OIMCAaHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCEMATHUYHBIM PUCYHKaM, COCTABJISATH CXCMbI
SJICKTPHUICCKUX ueneﬁ C MOCJICOAOBATCIIBHBIM MW IapalJICJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIETIEH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HU  JJig oOecriedeHusi 0e30MacHOCTH TIpH  OOpalleHuu C
npuOoOpaMy U TEXHUIECKHUMH yCTPOUCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUW M IYTEM CpPaBHEHHUS
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOYKET OBITh HeHOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-I@6HBIX 3a11aH1/1ﬁ HAay4YHO-




1.19

MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COoJep)KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTEpHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, npeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHMSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTAIUeH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

P BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 32 BBIIOJIHEHUEM IUIAHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISISE  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

HCIIOJIB30BaTh U3yYEHHBIE MIOHATHUS

pa3iuyaTh SBJICHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYecKue sSBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME  JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh TIpaduKud  H3yYEHHBIX  3aBUCUMOCTEU

(GU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
UCIIONIb3YSl M3YyYEHHbIE 3aKOHBI, NpU OTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHA U 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYEeCKHX IIaroB ¢ MOMOIIBbI0O 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aAauyu (omuparonyecs Ha cucreMy u3 2 — 3
YpaBHEHHUIA), WCIONB3ys] 3aKOHBI W (HOPMYJBI, CBS3BIBAIOIIUE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIUE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusi, MPOBOJAUTh pPacyEThl U OLICHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA (I)HSHQCCKOIZ BCIINYHNHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(bu3MYEeCKUX METOJIOB, MCIOJb3Ysl ONMMCAHUE HCCIIEA0BAHUS, BBLIEIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJMTH OIBITHl 10 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJUTH MPH HEOOXOJUMOCTH CEpPUI0 TMpPSMBIX HU3MEPEHHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOM BeTW4HHBI ((POKyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C
UCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUM: IJIaHUPOBATH HCCIEIO0BAHUE,
CaMOCTOSITEIbBHO COOMpaTh YCTaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 10 pe3yIbTaTaM UCCIICJOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHUs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBAaTh U3MEPEHMSI, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATD H3MEPEHUs, CJIEeAys MPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJyYCHHBIC

PE3yNbTaThl C YYETOM 33JIaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH Ipu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC TNMPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEINei:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAaHETApHAsl MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O A/1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DU3MUYSCKUX SBICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIO/IB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTE MpHUMEPHl (HAXOAUTh HH(OpMaNuUI0 O MpuUMepax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOU
KHU3HM Juid  o0ecriedeHHs O€30MacHOCTH TMpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NuTepHer, caMoOCTOSTENBHO (OPMYIHpPYST TOUCKOBBIM  3arpoc,
HAaXOOUTh NYTU  ONPEAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCS 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJNb30BaTh NpPU  BBINOJHEHUM YYEOHBIX 3aJaHUil  HAy4dHO-
MOMYJSIPHYIO JIMTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHer; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILUU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBbIE IMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (PU3UIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIHM MOHATUIHHBIN anmnapar U3y4aeMoro paszaesna
(GU3MKKH W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4&ToOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jla4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCSITENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBISIE  TOTOBHOCTh

pazpemaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JIeMEeHTa
®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIET'O MHUPA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

11

Ou3uka — Hayka O Tmpupone. SIBIeHHUS NPUPOIBL.
®dusnueckue  SABICHUA: MEXAHHYECKHE, TEIUIOBHIE,

QJICKTPHUYCCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuuHbl. 3Mepenne — uzmueckux
BenuuuH.  Dusumyeckue  npubopsl.  IlorpemnocTts

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.3

1.4

1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTaAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsCHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MalbIX TeN.
N3mepenune temrnepaTypsl pYU NOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

2.1

2.2

2.3

CrtpoeHue BemecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOLIME JUCKPETHOE CTPOCHHE
BEIIECTBA

JIBuxenne wyactuil BemiecTBa. CBA3b CKOPOCTH
JOBUKEHMSI 4YacTHL] C  TeMmueparypoil. bpoyHoBckoe
nBUKeHHe, U dy3us

B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKNBAHHC




ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHE TIa30B,
KUAKOocTeH M TBEPABIX  (KPUCTAUNIMYECKMX)  TEI.
2.4 B3auMocBs3p Mexay CBOICTBaMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI

[IpakTuueckue paboOTHI:
Ouenka JuaMeTpa aroMa METOJIOM psaloB  (C
HCIIOIb30BaHuEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnplTbl 10 OOHApYXEHUIO  JEHUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHoMepHOE 51
' HEPaBHOMEPHOE IBUKECHUE
3.9 Ckopoctb. Cpennsisi CKOpPOCTb IPU HEPABHOMEPHOM
' JBHKEHHUH. Pacuér nmyTu 1 BpeMEHM JIBUKCHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 Tel KaK NPUYMHA U3MEHEHUSA CKOPOCTU JBUKCHUSA TEIL
Macca kak Mepa HHEPTHOCTH Tena
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIECHCTBUSA TEIl
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHne cuibel ¢
' ITOMOIIBIO JUHAMOMETpPA
37 SBnenue TArOoTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux maHerax. Bec tema. HeBecomocTs
38 Cuna tpenus. TpeHHE CKOJIbKEHUS W TPEHHUE TMOKOS.
' Tpenue B IpUpoOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelCcTBYIOIIIASA CHIT
3.10 [IpakTudeckue padboOTHI:

OHpC,Z[CJ'ICHI/IC CKOpPOCTH  PAaBHOMCPHOI'O  IBHIKCHUSA




(wapuka B KMOKOCTH, MOJEJIU  3JIEKTPHUUECKOTrO
aBToMOOWIE W Tak pjanee). OmpereneHue cpenHei
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUKa 110
HaKJIOHHOM  IUIOCKOCTH.  OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JI€MOHCTPHPYIOLIHUE
3aBUCUMOCTh PACTSDKEeHUs (nedopmanuu) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tesa U

XapakTepa COIMpHUKaACAOIINXCA HOBerHOCTeﬁ

dusnyeckue SBICHUSA B IIpupoac: IMpUMEPbI ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXHMBOU IIPUPOJIE,
JIeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpolcTBa: TMHAMOMETP, MOALIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hapnenne TtBEpHOro Tema. CrocoObl YMEHBIICHHS H

1 yBEJIMYEHUS 1aBIICHUS
45 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a oT 00bEMa,
' TeMIIepaTyphl
43 [lepenaya naBneHus: TBEPABIMHU TellaMH, KUJIKOCTAMU U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MAaLTUHBI
3aBUCHUMOCTh  JABIICHUS IKUAKOCTU OT TIyOHHBI
4.4 IMaapocraTuueckuit mapagokc. CooOIIAOITHECS COCY/IBI.
I'mapaBnuueckre MeXaHU3MBI
Atmocdepa 3emnn u atMmochepHoe naBieHue. [puunnel
A5 CYIIIECTBOBAHUS BO3AYIITHOW o0o0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCHMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 N3mepenue atmocdepHoro nasineHus. IlpuGopsr s
' M3MepeHust aTMOC(hEepHOro JaBIeHUS
JleficTBHE >KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxumenoBa) CHia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTudeckue padboOTHI:




4.10

411

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOH B JKUIAKOCTH YACTH TeJa.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEN0,  INOrpyxkEéHHoe B KuAKocTb.  IIpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHUJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHUAKOCTH, OT Macchkl Teaa. OIIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YACTHU Te€jla U OT IJIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomMerpa 1R 0%
KOHCTPYUPOBAHME  JIOJAKA W OIpelesieHue  eé

rpy30I04bEMHOCTH

dusnueckue SABJIICHUS B npupoac: BJIMSHUC
aTMocq)epHoro JaBJICHHA Ha JKUBOM OpraHusM, IJIaBaHUC

pBIO

TexHuueckue yCTpOHCTBa: COOOMIAIOIIUECS COCYIIBL,
YCTPOHCTBO BOJONPOBOJA, T'MIPABIMYECKUN Ipecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanuueckas pabota
5.2 Mexanndeckass MOIIHOCTh
£ 3 [IpocTeie MeXaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuno paBHOBecHs ppryara
5.4 [Ipumenenue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Kosddunuent
5.5 I0JIE3HOTO JefcTBUS MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHimanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tomnass mexaHuueckast SHeprus. 3aKOH H3MEHEHHS W
' COXPaHEHUS MEXaHHMYECKON YHEPTHH
£ g [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TPEHUs  MpU




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOU
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHo# mimockoctu. M3ydyeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCIIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBA: pblyar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MoJIeKyl.  ONBITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIO’KEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKOIO U razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnudeckue u amop¢HbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEeOpuun
6.4 CMaunBaHuE U KalWISPHBIE SBJICHUS
6.5 TemoBoe pacliupeHye u cxxaTue
66 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sueprusa. CrnocoObl H3MEHEHUs! BHYTpEHHEH
' SHEPrUU: TeIionepeaaya U CoBepIIeHue padoThl
6.8 Bunel temonepenayu: TEMJIONPOBOJHOCTb, KOHBEKLIUS,
' U3Iy4yeHue




KoanuectBO  TEIIOTEL VYnenbHags  TEIIOEMKOCTH

6.9
BELIECTBA
TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHne U OTBEpEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TemoTa IaBIeHUs
[TapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
. 3aBUCUMOCTb TEMIIepaTypbl KMIIEHUSI OT aTMOC(EPHOIro
JIaBJICHUS
6.13 BrnaxHocTs Bo31yxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUrarenis. TersoBble ABUraTeld U 3alluTa
OKpY>KaroIlEeu cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[IpakTuyeckue paboTHI:
OneiTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITEl 10 BBIPAIIMBAHUIO KPUCTAIOB IOBAPEHHON
COJIM WJIN caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.
6.17 Omnpenenenue AaBIeHNs BO3AyXa B OaIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaKICHUS.

[IpoBepka rumore3bl JUHEWHOW 3aBUCHUMOCTH JITMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TEeMIEPaTYypPBhI.

HalGmronenve n3MeHeHnsl BHYTpEHHEH DHEPTUU Tela B
pe3yibTaTe TeTuIonepeaad U padoThl BHEITHUX CHJL.

HccnenoBanue SABJICHUA TEII00OMEHa npu




CMEIIMBAaHUH XOJOJHOW U rOpsYEr BOJBI.

LWIAHAPOM.

dusndyeckue SBICHUS B IIpupoac:

I/ICCJ'IC,Z[OBaHI/Ie Imponecca uCrapCHus.

OHpe,Z[CJ'ICHI/Ie KOJIM4YCCTBA TCIJIOTHI, IIOJYUCHHOI'O

BOI[Of/i Ipu TENJI000MEHE C Harp€TbiIM MCETATNIMYCCKHUM

Omnpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

Onpez[eneHI/Ie OTHOCUTEIHLHOM BIAKHOCTH BO3ayXa.

OmnpexneneHue yaeapHON TEILIOTHI MIIABJICHUS JIbJA.

IOBEPXHOCTHOC

HaTsOKCHUC W KallWJUIAPHBIC SBJICHUA B IIPHUPOAC,

6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue

HHCA, CHCra.

BOZ0EMOB, MOpPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

TexHudyeckue  yCTPOWCTBA:  KallWUIAPBL, IPHUMEPHI

HCIIOJIb30BAHHA KPUCTAJIIOB, )KPII[KOCTHLIIZ TCPMOMCETP,

6.19 AaTYuK TEMIICpaTypbl, TCEPMOC, CUCTEMaA OTOIIJICHUA

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

JIOMOB, THTPOMETpPbI, ICUXPOMETp, MapoBas TypOMHa,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

B3aumoneincTeue 3apsHKEHHBIX — TEIL

3akoH Kynona

7.2 (38.BI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3aPS’KCHHBIX TEJI OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

QHCKTpI/I"ICCKOG ITOJIC. HaprDKéHHOCTB QJICKTPHUYICCKOTO

7.3 nosid. IIpyHIMI cyneprno3unuy JIEKTPUYECKUX IOJIEN

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsaoB. OJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUDJIEKTPUKA
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKUI  TOK.  YCIOBHS  CYHIECTBOBAHMS

7.6

QJICKTPHUYCCKOI'0 TOKA. M cTOYHHKY TOCTOSSHHOT'O TOKA




HenicTBust 3JIEKTPUYECKOTO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUAKOCTAX U razax

Onektpuyeckas uenb. Cuia Toka. OJIEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VY nensHOE
7.9

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu

[locnenoBarenbHOE UM HapajyieIbHOE  COEIUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12

Hxoyna — Jlenua

DNeKTpUYeCKue HEeNnu U MOTPEOUTENTH DIEKTPHUUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[ToctosinHbie MarHuThl. B3anmozeilcTBHE MOCTOSHHBIX
7.14

MarHuToB

MarautHoe mone. MarHuTHoe moiie 3eMiIu U €ro
7.15

3HA4YEHME JIJIS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA TMPOBOJHUK C TOKOM.

DNEeKTpoABUTaTellb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIOpTe

Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18

naaykuuu. [Ipasuno Jlenna

DNEeKTpOoreHeparop. CriocoOsr MOTy4YEeHUs
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnbITH 10 HAOJIOACHHIO AJICKTPHU3AIUN TeT WHIYKIHEH

U IIPU CONIPUKOCHOBEHHH.




HccnenoBanue nAEUMCTBHUS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKCHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TIIOIIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHara.
[IpoBepka mpaBuia CIOXKEHHUS HANPSOHKEHUW  TpHU
MOCIIEZIOBATEIbHOM  COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapaIeIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIET0 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTH  3JIEKTPUYECKOIO  TOKa,
BbIIEIISIEMO Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIs MOCTOSIHHBIX MarHUTOB MPHU
ux oOveauHeHMH ©  pazaeneHuu. lccrnegoBaHue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPHUPYIOIINE  3aBUCUMOCTH  CHJIBI
B3aMMOJCICTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. l3ydeHue

HCﬁCTBHﬂ MAaroHMuTHOIO IIOJI1 Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue u H3y4YeHUe paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA SHCKTpOMaFHHTHOfI WHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUS U HaIrpaBJICHUA

HMHAYKOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKUE
SBIIEHU B  arMmocdepe, OBJICKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE MoJje 3emiiu, Apeld MooCcoB,
pOJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHuyeckue ycTpoOWCTBA: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DJIEKTPUYECKON DHEPTUU,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUICCKUE
MpEeIOXPaHUTENH, JIIEKTPOMATHUT, DJIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Konx snementa [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
pasznena
MEXAHWYECKUE ABJIEHUA
8.1 Mexanndeckoe JABWXKeHHE. MarepuanbHas — TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEIBHOCTD MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSMOJIIMHENHOE JBUKEHHUE
HepasromepHoe MIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tejla  Mpu
8 HEpaBHOMEPHOM JIBUKEHUU
8.5 YckopeHnue. PaBHOyCKOpEeHHOE IPSAMOJIMHEVHOE
' JIBIDKEHUE
8.6 CBobonnoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE ABM)KEHUE 1O OKpYKHOCTH. Ilepuon n
8.7 yacToTa oOpamenus. JIuHEWHass W yriaoBas CKOPOCTH.
I{eHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 ITepBsiit 3akoH HproToHA




8.9

Bropoii 3akon HetoTona

8.10 Tpertwnii 3akon HeroToHa
8.11 [TpuHIUIT CyNepIIO3UITUHN CHUT
8.12 Cwita ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHIIAa TPEHHUS CKOJBKEHHS, CHJIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
814 Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TSTOTCHHUSI.
' Yckopenne cBOOOTHOTO MaCHHS
815 IBwxkenne  tianer  Bokpyr  Comuma.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 Tieperpy3Kku
816 PaBHOBecMe  MaTepUaIbBHOW  TOYKU.  AOCOJIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHT cuitbl. LleHTp TsbkecTn
8.18 HNmnynsc Tena. MI3menenue ummynbca. UMIynbc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanuyeckas paboTa U MOIIHOCTb
8.9 PabGora cun Tsaxectu, ympyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
8.23 [TorennuanbHass SHEpPrus Tejla, MNOJHATOrO  Haj
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHast SHEPTUs CXKATON NPYKUHBI
Kunernueckass sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPIUU
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUN
[TpakTiueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHHUS Opycka
WIA JBWKEHHS [IapHKa IO HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHue yCKOpeHUsi Teja MpH paBHOYCKOPEHHOM

JBUKEHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

HpOBepKa TUIIOTE3bL: C€CJIM IPU PABHOYCKOPCHHOM




8.28

8.29

JBW)KCHUU 0€3 HAYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrnpeneneHue
Kod(uimeHTa TpeHus CKoyibkeHus. OnpenerneHue
KECTKOCTH TpPYXUHBL. OnpezencHue padOThl CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTAILHON TOBepxXHOCTH. OmnpeseneHue padoThI
CUJIBl  YOpPYrocTM  NpH  NOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBKHOTO W TIOJBH)KHOTO

0JIOKOB

@u3nYeCKUe ABJIEHUS B MPUPOJE: TPUIUBBI U OTJIUBBI,
JBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUDKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  COMAOMETP, JATYUKHU

MMOJIOKCHUS, PACCTOAHUA U YCKOPCHU A, PAKCTHL

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH

> KoJIeOaHUI: TIeproJ], YacToTa, aMIUIMTY 1A
9.9 MareMaTnuyeckuit u IIPY>KUHHBIN MasITHUKH.
' [IpeBparieHue sHepruu npu KoiedaTeIbHOM ABHKEHUN
93 3aryxaromue KosneOaHus. BbIHyXJIE€HHbIE KOJeOaHMUS.
' Pe3onanc
Mexannueckue BosHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ pacHpocTpaHeHHs. MeXaHWYeCKUEe BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYyKa. OTpa)keHue 3ByKa
9.6 WHudpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboOTHI:
Ompenenenne YacTOTBI M TEepUoAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

Omnpenenenne 9acTOTBl HW  TEepUoAa  KoJeOaHHi

MPY>XUHHOT'O MadTHHUKA




UccnenoBanne 3aBUCHMOCTH TepUoOja  KOJeOaHHUI
IIOABCHICHHOTO K HHUTH pr321 OT MOJHWHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH Tepuoja  KoJeOaHWI
NPY>KMHHOTO MasTHHKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMH rpysa,
IOABCHICHHOI'O K HHUTH, OT MAaCChl pr38, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO Ma/IeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHuYeckne yCTPOMCTBA: 93XOJOT, HCIOJIb30BaHHE

YIBTPa3BYKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

BJ'ICKTpOMaFHI/ITHOC I1I0JIC. :‘)HCKTpOMaFHI/ITHHC BOJIHBI.

104 CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [kana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas npupoaa ceera. CKOpOCTh CBeTa.
' BoniHoBbIE cBOMCTBaA cBETa
10 [TpakTyeckue paboTHI:
10.4 WN3yuenne CBOHCTB  DJIEKTPOMATHHUTHBIX BOJH  C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B IpHpoOJE: OHUOIOTHYECKOe
10.5 JIEHCTBHE BHJIUMOTO, yIBTPapuOIETOBOIO 51
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue YCTpOMCTBa: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MicTounuku ceera
11.2 ITpsimonuHEtHOE pacpocTpaHEHHE CBETA
Otpaxenue cera. [lmockoe 3epkaio. 3aKOH OTpaKEHHS
11 11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIOMJICHHS CBeETa.
' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JIunza. Xop nyyen B JIMH3E




11.6

11.7

Ontrueckas cuctemMa QoToarmnapara, MHAKPOCKONA H

TEJIECKOIA
I'maz kak onTudeckass cucrema. biauzopykocTs u

JAaJIbHO30PKOCTDb

11.8

11.9

11.10

Paznoxenue 6emoro ceeta B criektp. OnbiTel HetoTOHA.

CroxeHue cnekTpaibHbIX 11BETOB. [{ucnepcus ceera

[TpakTuyeckue paboOTHI:

HCCJ’ICI{OB&HI/IC 3aBUCHUMOCTH

yriaa — OTpaxxeHUs

CBETOBOTO JIy4a OT yTIJja MaJeHHS.

W3yyeHue XapakTepUCTUK U300paKeHUs MpeaMera B
IUIOCKOM 3€pKalie.

HWccnenoBanre 3aBUCHMOCTH  yIJia  MPEIOMIICHHS
CBETOBOT'O Jiyda OT yIJia MAJICHUS Ha TPAHUIIC «BO3AYX —
CTEKJIO».

[Torygenne n300pakeHHd ¢ TTIOMOIIBIO COOMpPAOIIEH
JIMH3BI.

OmnpeneneHne GOKYCHOrO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMPAFOIIIEH JTHH3bI.

OMBITHI 10 PA3JI0KESHUIO OEIIOr0 CBETa B CIEKTP.

OneITel 1O BOCIIPpHUATHUIO IBETAa MPEAMCTOB IIPU HUX

HaOJII0/IEHUU Yepe3 1[BETOBbIE (QUIIbTPHI
dusnyeckue ABIEHUS B npupoze: 3arMeHus CoaHia u
JlyHbl, 11BE€Ta TeJ, ONTHYECKHUE SIBICHUS B arMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

KBAHTOBBIE

12.1

TexHuueckue YCTPOﬁCTBaZ OYKH, IIEPUCKOII,

¢doToanmapar, ONTHYECKUE CBETOBOIbI
ABJIEHUA

OnwiTel Pe3zepdopna u miaHeTapHas MOJENIb aTOMA.

Mopneins aroma bopa

12 12.2

12.3

I/ICHYCKaHI/IC N IIOTJIOIMICHUE CBCTa aTOMOM. KBaHTHI.

JInHeluaTeie CIIEKTPBI

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3myyeHHs

12.4

CTpOCHI/Ie ATOMHOTO  sAJpa. HyKJ'IOHHaH MOACIb

aTOMHOTO sapa. M30Tomsl




PannoaktuBHble mnpeBpamenus. llepumon momypacmana

12.5
ATOMHBIX SJEP
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsJ0BOI0 U
' MacCOBOI'0 YHCEI
12.7 DHeprus CBs3U aTOMHBIX sep. CBA3b MACChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Mcrounuku sHeprun
' CouHua u 3B€311
12.9 SnepHas osHepreruka. JleWicTBUE  paJMOAKTHUBHBIX
' M3JIy4EHUH Ha )KUBBIC OPraHU3MbI
[TpakTuyeckue paboTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHUYaTBIX CHEKTPOB
1210 U3ITy4YEHUS.
HccnenoBaHue TPEKOB: W3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusm).
W3mepenue paanoakTuBHOro hoHa
dusuyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
pasoaKTUBHBII ¢om, KOCMUYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyY€HHE MPHUPOIHBIX MHUHEPAJIOB,
JICUCTBHE PAJUOAKTUBHBIX H3JIy4EeHUMM Ha OpPraHU3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyeckux 3HaAHUH M UX POJM B LIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PrU3UUYecKoe SIBIECHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (U3UKU U UCIOJB30BaHME MX JUIsl pelIeHHs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tel, (U3NYECKUE SIBICHUS U

MPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmmceBaTh HU3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BnageHue ocHOBaMHM METOJOB HAyYHOTO TIO3HAHUS C Y4ETOM
COOJIOIEHHsT TPaBIJI OE30MAaCHOTO TpyAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM:

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, (HOPMYIHUPOBATH BBIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUMH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh SKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  IMPEICTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUIEC TaOIUIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIeNIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)H31/I‘ICCKI/IX IMpouecccoB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3daKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (U3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBAaTh KpPaTKOE YCJOBHE 3aayM,
BBISIBJISATh HEAOCTAIOLIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHEIC JTaHHbIE,
IPOBOJUTH PACUYETHI U OLEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3Ha4YeHUs1 (PU3MYECKON BENMYMHBI; YMEHHUE OINPEIEeNATh Pa3MepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IIPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBIEHUW W HEOOXoauMble (pu3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (UBHYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrieyeHHss ©O€30HMacHOCTH — TNPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIIeH cpele; MOHUMaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMALUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM WH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCSA 3HAHWA W
JIOTIOJIHUTENBbHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOr0 CONEep:KaHus, CIPaBOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; Biamenue 0a30BbIMM  HaBBIKAMHM  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC IMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexanunueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE IBM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSMOJIMHEHHOTO TBUKCHUSI:
13 (1) =x,+vt
['paduiky 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKIUU CKOPOCTH, MPOCKIIMU
HepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac PaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
2
Sl =v,, #1+a,* ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W MPOCKIIHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TPSMOTHHEHHOM JBHIKECHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padmku 3aBHCUMOCTH OT BpPEMEHH ISl TPOCKIUH YCKOPEHUS, MPOCKIIMU
CKOPOCTH, TPOEKIMK TEPEMEIIECHUs,, KOOPAWHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUHU
CBoboaHoe mageHue. Dopmysibl, OMUCHIBAIOIINE CBOOOJHOE MMaAcHHUE Tela I10
15 BEPTUKAIM (JBUXKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




INPOEKIUM CKOPOCTH U KOOPAMHATBI HpPU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTb pPAaBHOMEPHOIO JBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:
2
a. = v
=R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy g =-F
112 TpeHne nokos U TpeHHUe cKoabxkeHUs. Dopmyrna 171 BBIYUCICHUS MOYJIS CUIIBI

TPECHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ynpyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y cKopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JiBrxenue raneT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckast pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooso

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHYISCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOMN OHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIHAIBLHOMN




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM 3HEpruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUH ITPU HAJTMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHNU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEIA.
dopmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
F
P=—-
191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna I8 ONPEACICHHUS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue naBanus Tena. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoOJIeOaHMA.

dopmya, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHUI:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpalieHue sHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHudecKkrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL;, KO3(PPUIMEeHTa TPEHHsS CKONbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KojeOaHuUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
Kosie0aHU NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLErO HA phlyar;
paboThl CWJIBI YNPYrOCTH MpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CWJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NPYKHUHE, OT CTENEHU
nedopmaluu IpyKUHBI, YCKOPEHUs OpyCKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAA
Kojie0aHuM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU TPYKUHBI,
UCCIIIOBaHNE HE3aBHUCUMOCTU TepHoja KoyieOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHNBBI W OTJIUBBI, JABMIXCHHUC IIJIAHCT ConueyHon CUCTEMBI,




PEAaKTUBHOE BHKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha XUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSCCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecst Cocyipl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJIIPHO-KMUHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammmueckue n amopgHbIe Tena

25 JIBuxenne dyactuil BemiectBa. CBsS3p  CKOPOCTH  JBUKEHMSI YacTHUIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, udysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne u CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenaya Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Termonepeaayn: TeIONPOBOJHOCTh, KOHBEKIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue ten. KommdecTBO — TEmIOTHL. Y enbHas
TEMJI0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECcCce

210 UCTapeHus MW KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxnocTs BO3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu IMpu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILJIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[punnunst pabots! TeroBbix Asuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUIIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJIYYEeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJIICHUS Jbja. MccnenqoBaHWe M3MEHEHHsS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJIbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSL B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWuUIApbl, IPAMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, NaTUMK TEMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUa 3IEKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpsxk€HHOCTh anekTpudeckoro mnois. I[IpuHuun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHMCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN 2nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memnu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOE COeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COETMHEHUS TPOBOTHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHHM
MarHUTHOM MHIYKLIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMojelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onebitel @apazes. SBnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBJIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B IPOBOJIHHUKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IPOBOJHHUKA, IIJIOMIAAN €TI0 IMOIICPEUYHOTr0o CCUHCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; MpPaBWIA ISl CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA6leHUs 6 Npupolde: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MArHUTHOTO TIOJIS IS KU3HH Ha 3eMile, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOIPUOOPHI (mpuMepsI), AICKTPUICCKHE
NPEIOXPAHUTEH, DIEKTPOMArHUT, OSJEKTPOABUTATENb IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKA
3.19 DekTpoMarHuTHbIC BOJHBI. [1IKasa 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlydeBast Mmojieib cBeta. [IpssMouHeHOEe pacipoCTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue npudopsl
IIpakmuyeckue pabomol
M3mMepeHue onTHYecKo cuibl coOHparomiel JUH3bI; (POKYCHOTO PacCTOSIHUA
coOuparomiei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U N300paxeHMUs,
396 KOTJ1a MpeJIMET PacIioyio’KeH B TBOMHOM (hokyce), moka3aTess MpesIoMIICHHS CTeKIIa.
' UccnenoBanme cBoiicTBa H300pa)KeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUsI (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJIa TPEJIOMIIEHHS CBETOBOTO Jy4da OT yrjla NMaJCHUS Ha TPaHUIE
«BO3yX — CTEKJIO»
3.97 Qusuueckue ssnenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBLBLIE SIBJIEHUA
A1 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyueHus. Peakuuun anbga-u Oera-

pacnana




4.2

Omneiter Pe3epdopna o paccesauio anbda-dactuil. [Lnanerapuas Mozenb atoma

4.3 CocraB aToMHOTO siapa. M3oTombl

4.4 [Tepuon momypacnaza aTOMHBIX AP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apPsAJ0BOI0 U MAaCCOBOTO YHCEI
Qusuueckue s6leHUss 6 npupode. ©CTECTBEHHBIM PaJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, PaTUOAKTUBHOE W3IIyUCHHWE MPHUPOJIHBIX MHUHEPAJIOB,
JEHCTBUE PaJIMOAKTUBHBIX M3JTyYCHUH Ha OPraHu3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3aHuE, epepadoTaHHOe
[leppikun .M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocsemenue»

» Gusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3laHne, IepepadboTaHHOE
[eppimkun .M., UBanoB A.U. Akimoneproe o0riectBo «M3parenscTBo
«IIpocsemenue»

» ®uzuka: 9-i knacce: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3JaHue, nepepadoTaHHOe
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIIMOHEpHOE 0OIIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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