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COJEPXAHUE OBYUYEHUA

7 KUIIACC
Pu3uka 1 e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@usnka — Hayka o mnpupone. fBieHus npupoapl. OU3HYECKUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHBL. 3Mepenune Qu3nueckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpemHocTs u3mepeHnii MexryHapogHasi CucTeMa euHULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJI TO3HAaHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBH)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siiaeHus. Onucanne GU3NUecKUX SBJICHHUN C TOMOILBIO MOJIENE

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusnyeckue MpuOOPHI U MPOLEeypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. HM3mepeHue pacCTOSHUMN.

3. H3amepenue o0bEMa KUAKOCTH U TBEPJOTO TEa.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpU MOMOIIMA KHIKOCTHOTO TEPMOMETpa U

JlaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

IlepBoHaya/ibHbIE CBEACHUS 0 CTPOCHUH BellecTBA.

CrpoeHue BelIecTBa: aTOMbl M  MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBwxkenue, nuddysus. BzanmoaelcTBue YacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBs3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHUS.

2. HabGmonenue nuddyzuu.



3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OneHka JuMaMeTpa aroMa METOJOM psioB  (C  HUCIOJIb30BaHUEM

dboTorpadwuii).

2. OnbITHI IO HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH:KeHMe M B3aMMOJeiCTBHE TeJl.
Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUHU. Pacuer mytu u
BPEMEHU JIBUKEHHUSI.
SBneHne uHEpUUM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHUSI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU Tera.
[InoTHOCTH BemiecTBa. CBsI3b TJIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
o0beMa BEIECTBa.
Cuila Kak XapakTepucTHhKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnroneHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKECHUS.
3. HaOmroneHue siBieHUs HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CnoxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (IlIapUKa B )KUAKOCTH,
MOJIECIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUAKOCTEH U ra3os.



JaBnenne. CriocoObl YMEHBIIIEHUS] U YBEJIWYEHUS JaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, TemmepaTypbl. I[lepemaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTAMHU W ra3zamu. 3akoH Ilackans. [IHeBMaTHueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CooOmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HaJI YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE KUIKOCTH W ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs KUIKOCTBIO U Ta30M.

Coobmiaromyecst COCY/Ibl.

['mapaBauyueckuu mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JaBJICHHUS.

3aBUCUMOCTD BBITAIKMBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tema
Y TUIOTHOCTH 5KUJIKOCTH.

I A
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PaBeHCTBO BBITAJTKMBAIOIIEH CUITBI BECY BBITECHEHHOM KHUJIKOCTH.
8. YcIIOBHE IUIaBaHUS TEJI: IUIABAHUE WM MIOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.
2. OnpeneneHne  BBITAJIKUBAIOIICH CWIbl, JCHCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTbD.
3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOILIECH CUIIbI, IEMCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJla U OT MJIIOTHOCTH KHUJIKOCTH.
5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKM U
OIIpEIEIIEHUE €€ IPYy30H0ABEMHOCTH.
Pabdora u MOIHOCTB. JHeEprus.
Mexanuueckast pabota. MOITHOCTS.
[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [[pumeHneHue mpaBuiia paBHOBECHS pbldyara K 0JI0Ky. «30J0Toe



npaBuiio» mexanuku. Koadgdunuent nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmueckas W TOTEHUHUAIbHAS  DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThI CUIIBI TPEHUS PU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTAIBbHON NOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. H3amepenue KIIJI Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPTUHU.
8 KVIACC

TenoBble ABJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPHHU.
CmaunBaHUE U KaNWUISIPHBIE SIBJICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH DJHEpPruu:
TerIonepeaaya u CopepiieHue padoTsl. Buabl Terionepeaayn: TemIONpPOBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemioTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. IlmaBienune w
OTBEpPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunuunel pabotsl TermaoBbiX asurarenei KIIJ[ temmoBoro nsuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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Ha6monenne nuddysun.

HaOmnronenue siBleHU cMauMBaHUs M KaWJUIPHBIX SBJICHUN.
HabmnrofeHue TerioBoro paciupeHus Tedl.

M3MeHeHne AaBieHUs ra3a IpU W3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIXKICHUU.

[IpaBumna u3MepeHus TeMIepaTyphbl.

Bunpl Temonepenayu.

OxJak/ieHue Ipy COBEPUICHUH PaOOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienue kuneHus.

. Habmoienue nocTostHCTBa TeMIEPATyphl PU TIaBJICHUH.
13.

Monen TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B Oa/UIOHE IIPULA.

OnbIThl, AEMOHCTPUPYIONIUE 3aBHCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOM TPYOKE OT TeMIEPaTyphl.

HaOnronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TEeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanue sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IpHU
TEMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIE SIBJICHMS.

Onextpuzaums Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTtBue
3apsDKEHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIbI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsI0B U PACCTOSIHUS MEKIY TEIAMHU).

Onexrpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHinmn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUNA 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsIa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOrO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJIECHUE BemiecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHE MPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DneKTpudecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHUTHL. B3anmMoaencTBUE MOCTOSSHHBIX MArHUTOB. MarHuTHoe
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [IpumMeHeHne 3J1eKTpOMarauToB
B TEXHUKeE. J[€iICTBHE MAarHUTHOIO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO ~ TOKa. VICHoOJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DneKTporeHepaTop. Croco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aMMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTA.
DNeKTpoCcTaTHUeCKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsJI0B.
[IpoBOAHUKY U TUDJICKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeiCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B HKHUJIKOCTH.
. I"'a30BbIi pa3ps.
. I3MepeHue cuiibl Toka aMIepMETPOM.
. I3MepeHune 31eKTpUueCcKOro HAMPSKEHUS! BOJTbTMETPOM.
. Peocrar 1 marasuH COnpoOTHUBIICHUM.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJHOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHUT.

JleficTBME MarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U MpH
COIPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJSL HA IPOBOJHUKHA U
JUDJIEKTPUKH.

C6opka u poBepka padOoThI JIEKTPUUECKOM LIETTH MOCTOSTHHOTO TOKA.
M3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryampoBaHue HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OneITsI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJyIEIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIsI MOCTOSIHHBIX MarHuTOB MPHU UX 00bEINHEHUU
Y Pa3ACIICHUN.

HccnenoBanue 1eHCTBYS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI  B3aUMOJEUCTBUSA
KaTyLIK{ C TOKOM ¥ MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KaTYLIKE.
N3yyeHue neicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.



19. KoHcTpyrpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTAaHOBKH.

21. OnBITBI 1O UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS] W HANPABJICHHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexanuueckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTE MEXAHMYECKOr0 JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHERHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBHUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon um yactora oOpalleHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyNIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs IOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
nageHus. JIBwxenne mianetr Bokpyr Connua. IlepBas kocmmyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teio. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE JBUKEHHE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMUeCKOro JBHKEHHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.
2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHUS OAHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBr>xXeHus Tejla o OKPY>KHOCTH.



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

HabGmronenne MexaHMuecKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla M JICUCTBYIOIIEH HAa HETO
CHUJIBL.

HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJICHCTBUM TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TEI.

[TpeoOpa3oBanus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOW JHEPTUH NIPU JIBU)KECHUU TEJIa MO AEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaul.

1.

10.

11.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JaJbHEWIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WIN TEIIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHHS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenencaue kKo3phUIMeHTa TPEHUS CKOJIbKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThI CHIIBI TPEHUS TTPU PAaBHOMEPHOM JIBUKEHUU TeJia 10
TOPU30HTATIBFHON TOBEPXHOCTH.

Onpenenenne pabOTHI CUJIBI  YIPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTHH.

MexaHuuyecKkHe K0J1e0aHus M BOJIHBI.



KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MateMaTuuecKuil U IpyKUHHBIM MadaTHUKH. [IpeBpamienue
HHEPTUU MPH KOJIeOaATETHLHOM JIBHKCHHH.

3aryxatomue — koneOanus.  BwiHyXknaenaele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
NonepeyHblie BOJHBL. JI[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpPaHEHHS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneGaHWil Ten MO JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.
PacnipocTpaneHue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHWe YacTOTHl M TMepuoaa KoJieOaHMM MaTeMaTHYE€CKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHuii MPY>KUHHOTO MAaSTHHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl rpysa.
5. [IpoBepka He3aBHUCHUMOCTH TIepHoOJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJa  KojeOaHuiu
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaCHUS.
DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHMTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  (CBoMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma »jekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnexTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopuvie pabomul u onvimaul.
1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO
tenedoHa.
CBeToBbBIC SIBJICHHUS.

JlyueBas  mogmenr»  cBera.  HMcrounmkm — cBera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue cBera. [lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyieHHs cBera. [lomHOoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE MOJHOTO BHYTPEHHEIO OTPaXEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop nyyent B muH3e. OnTudeckas cucrema goToarmnapara, MUKpOCKOIa
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim3opyKkoCTs U 1aabHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crnekTp. Omnwitel Hbtorona. CroxkeHue
CHEKTpalIbHBIX IBETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OtpakeHue cBera.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

OnTUyecKuil CBETOBO/I.

Xop ydeit B coOuparoriei JIMHse.

XOoJ ny4yer B pacCEeUBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tomy4yenue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIjla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJICHuUs.
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2. W3ydeHue xapakTepUCTHK M300pakeHUsI IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJia IMPEIOMIIEHHUS! CBETOBOIO JIyya OT yIiia
NaJIeHUs] Ha TPaHMIIE «BO3TyX—CTEKIION.

4. IlomydeHnue n300pakxeHHi ¢ TOMOIIBIO COOUPAIOILIEH JIUH3BI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparomieit
JMH3BIL.

6. OMBITHI IO PA3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHl 1O BOCHPUATHUIO LBETA NMPEAMETOB NPU UX HAOIIONEHUH uepes3
[[BETOBBIC (DUIIHTPBHI.



KBanToBbBIC SIBICHUS.

OmnwiTel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue U NMorioeHne cBera aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PamnoaxkTuBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi cBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JeWCTBHS paguOaKTHBHBIX HW3JYyYECHHU HA IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CnoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAoOpoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIUX U3TYyUYEHUH.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTUBHOIO (PoHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTb TIPpEAHA3HAYECH /I CUCTEMAaTU3aIluU
1 00001IIeHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATeILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a Takke Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY JK3aMEHY 10 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN MpeIMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHas TPAMOTHOCTb: OCBOCHUE HAay4YHBIX METOJOB HCCIEHOBaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSSI TOJyYeHHbIE 3HAHHWS, pelaTh 3ajJadyd, B TOM YHUCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO AEATEIPHOCTHBIN XapaKkTep JaHHOTO pa3/iesia peaanusyercs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaracTcs:



Ha OCHOBE IIOJYyYEHHBIX 3HAHUM pacrmo3HaBaTh M HAyYHO OOBSICHSTH
dbu3nYecKue SABJICHUS B OKPY’KAIOIIEH MPUPOJIC U MOBCEAHEBHON KU3HU;

HCIIOJIb30BaTh HAyUYHBIC METO/bI UCCIEAOBAHUS (PU3UUECKUX SBICHUN, B TOM
YUCIIe JIJIS1 IPOBEPKH TUITOTE3 U TIOTYUYCHHSI TECOPETUIECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEpP, MPAKTUYECKOTO HUCIOJIb30BAaHUS PA3IUYHBIX UCTOUHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IMPEBPAIlCHHS U COXPAHECHHS BCEX M3BECTHBIX BUJIOB
DHEPTHUMU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCICPUMEHTAILHOE
WCCIIeIOBaHNEe 0000IIaroMero xapakrepa. Moayib 3aBepIiacTcs MPOBEACHHUEM
JTIMAarHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHusl.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaToB.

B pesynbrare nzydenusi Gu3MKu Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs

y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) maTpMoTHYEeCKOr0 BOCIIMTAHUA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(u3HUecKol HayKH;

- IIEHHOCTHOE OTHOIIICHHUE K JJOCTUAKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUSATHE ACTETUUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH,

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIIOOO3HATEIILHOCTH, WHTEpeca K HCCIeI0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl  3A0POBbS MU  3MOLUMOHAJIBHOIO
Os1aromoJryuust:

- OCO3HaHUE IIEHHOCTH Oe30MacHoro ofpa3a JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TpPaHCTIIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- chopMUPOBaHHOCTH HABbIKA pedIeKCUHU, MPU3HAHUE CBOETO MpPaBa Ha OLINOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE y4YacTHE B pPEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3aldh, TopojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOLIUX B TOM YK CIIE U (PU3NUECKUX 3HAHUM;



e - MHTEpEC K MPAKTUYECKOMY U3yUEHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMSA:

e - OpUEHTALUS HA TPUMEHEHHE (PU3MYECKUX 3HAHUM JJIsl pelleHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX MTOCJIEICTBHM JIJIs1 OKPYXKAIOLIEN CPeIbl;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelieHus;

e 8) amanTanuuM K U3MEHSIOIIMMCS YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e - TOTPEOHOCTH BO B3aMMOJICUCTBUU MPHU BBINOJHEHUU UCCICAOBAaHUM U
IIPOCKTOB (DM3UYCCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
ApYTHUX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 0o0jacTu
busuKy;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHU;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHUs MporpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC  yYHMBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJIATHBHBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble JJornyecKkue 1eMCTBUA:
e BBIBISITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(sBNIEHUN );
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS IS
000O0IIeHHS U CPaBHEHHUS;



BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJIAITb TTPUYUHHO-CJIEICTBEHHBIE CBA3U TMPU H3YYCHHH (PU3NYECKUX
SBJICHUI U IPOLIECCOB, JI€JIATh BBIBOJIBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTATh THUIOTE3bl O B3aMMOCBSI3SIX
(bU3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO pellieHus yueoHoM pusndeckoit 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIICHHUS, BBHIOOp Hauboiee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJACIICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

VICITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SBJICHUS,

OLICHMBAaTh HAa NPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
NIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

POTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIlee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

NPUMEHSATH Pa3IUYHbIE METO/bl, NHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh MU UHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, arpaMMaMi, HTHOU TpauKoi 1 X KOMOMHALIUSAMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XOZ€ OOCYXJeHusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMOH TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPEUICHUE 33/JaYd U MOAJAep KaHHe
01aroxenaTeaIbHOCTH OOIICHUS;

COIOCTAaBJIATh CBOM CYXICHHUS C CYXACHUSMH JIPYTHX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIHI;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



nyOIMYHO NPEACTABIATh PE3YIbTaThl BBINOIHEHHOTO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOCKTA);

INOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

NPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no €€ J[OCTWKEHUIO: paclpeAessiTh poJid, OOCYKIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJIATh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHns (U3nUecKux 3HaHUi;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX [MPUHATUSA  PEIICHHN
(MHIMBUAYaTbHOE, NMPHUHATHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIN
IUIaHAa HMCCIEOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallMH U IPEJIaraTh MiaH €€ N3MEHEHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS)  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUThH KOPPEKTHUBBI B JCATEILHOCTH (B TOM YHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIMXCS CHUTYallid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro yejaoBeKa B XOJIe CIiopa WK JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHHUS U JIOTUKY JIPYyTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU PErIeHNH (U3NIECKUX 33714 UK
B YTBEPXKIACHUSIX HA HAYYHBIC TEMbI U TAKOE K€ MTPABO JIPYToro.

INPEAMETHBIE PE3YJIBTATBI



K xoHIy 00yueHus B 7 KkJacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIENb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, pPABHOAEUCTBYIOIIAS
cwma,  aebopmamms  (ympyras, — IUIacTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

pasnuuath sBiIeHUS (qudQy3us, TEIIOBOE ABUKEHHUE YacTHIl BELIECTBA,
pPaBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBDKCHHE,  HWHEpIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHus, epeaya AaBJIeHus TBEPAbIMU TEJIaMU, )KUIKOCTSIMH U Ta3amH,
aTMoc(epHOE JaBJCHHE, IJIaBAaHUE TeEJ, IMPEBpAILlEHUS MEXaHUYECKON
HHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3UYECKUX SBJICHUNH B
OKpY’>KaloIllleM MHupe, B TOM 4Hcie (U3HUECKUE SIBICHUS B MPUPOJE:
OpUMEPBl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupoAe, ACUCTBUE CHUJIbI TPEHUA B NPUPOAE U TEXHUKE, BIMSHHE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(bu3nuecKue BeNnUrHbI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEJIHSsA CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSXKECTH, BEC Tela,
CHJIa TPEHHUsI, 1aBlieHue (TBEPOTO Tea, KUAKOCTH, ra3a), BRITAIKUBAIOIIAs
cHjia, MeXaHuueckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(P(GUIIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas W
NOTEHIMANbHASL SHEPIusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(bu3MYECKUl CMBICI UCTIOJIB3YEMbIX BEJIMUHUH, UX 0003HAYEHUS U €AUHUIIBI
bu3nyecKuX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
¢u3NYeCKyl0 BEIUYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH TIpapUKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJNIb3Ysl TIpaBujia CJIOKEeHUs cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecus pbryara (0Joka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU



OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE€ CHTyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapakKTepa:
BBISBJISITh TIPUUUHHO-CJICJCTBEHHBIEC CBSI3H, CTPOUTH OOBsicCHEHHE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBarONINE (PU3WYECKHE BEIUYMHBI: HAa OCHOBE aHAIIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENUYUHBI B (HOPMYJIBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATHUCTHUYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bu3HMYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MPEANooKeHue (TUMOTe3Y), pa3indaTh U UHTEPIPETUPOBATH MOTYUCHHBIH
pe3yibTaT, HaXOAUTh OLIMOKU B XOJE OIbITa, JENaTh BBIBOABI MO €r0
pe3yabpTaram;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
bu3YecKuX CBOMCTB TeN: (HOPMYTUPOBATH TPOBEPSIEMbIE IPEATIONOKECHHUS,
coOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHUs, 3aUChIBATh X0/
OmbITa U POPMYTUPOBATH BHIBOJIBL;

BBITOJIHATh MPSIMBbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHHM, MACChl Tena,
o0b€Ma, CHJBI W TeMIepaTypbl C HCIOJH30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMYHHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TIPSMBIX HM3MEPEHHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO JABHXKYLIETOCA T€JIa OT BPEMEHH JBU>KEHUSI TEJIA, CUJIbI TPCHUS
CKOJILKEHHSI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH TeNl U
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOIIAJH CONPUKOCHOBEHUS TEJI, CHJIbI
YOPYTrOCTH OT YJJIMHEHHS TPY>KUHBI, BBHITAJTKUBAIONICH CHJIBI OT 00BEMA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TE€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJl, YCIOBUW pPaBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAaHUPOBAHUM  YYEOHOTO UCCJENOBaHUS, COOUpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIeNys NpPeIO)KeHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



IpPEJIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBAHMSI;

IPOBOJUTh KOCBEHHBbIE H3MEPEHMsS (PU3MUECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHHS CKOJIbKEHUS, TaBJICHHE
BO3/lyXa, BBITAJIKHUBAIONIAsl CHUJa, JCHCTBYIONIAs Ha TMOTPY>KEHHOE B
KHUAKOCTh  T€No, KOI(PPUIMEHT TMONEe3HOro  JNEWCTBUSA  MPOCTHIX
MEXAaHU3MOB), CleIys NPEUIOKEHHOM HHCTPYKLUMU: INPU BBINOIHEHUU
U3MEpPEHU CcoOMpaTh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HA4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUSA (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOJA, THUIPABIWYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUsI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY>KaloIEeH cpejie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHMs, CITPABOYHBIC MaTepUAIbI, PECYPCHI
cetu MuTepHeT, BiIaAeTh NpuUEMaMH KOHCTIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOIO COAEPKAHUSA, B TOM
quciie MyOJUYHO J1e1aTh KPaTKUE COOOIIEHUS O pe3yiIbTaTax MPOEKTOB WIN
y4€OHBIX HCCIEN0BAHUI, IPU ATOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUMHBIM ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTALIUEH;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUU pacIpeaeisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3a7a4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHUCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/JICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOITUX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUXKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAININUECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIEe, TPOBOIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaTHe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTUIONPOBOHOCT, KOHBEKIHS, U3JIy4EHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TMOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINHUCAHWI0 MX XapPaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE UW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIIPHBIC SBJICHUS B TPUPOJE,
KpUCTaUIbI B mpupone, wuznydeHue ColiHIIAa, 3aMep3aHUe BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd moIr0CcoB, pOJIb MATHUTHOTO TTOJIS JJ1s )KM3HU Ha 3eMIle,
MOJISIPHOE CUSIHUE, TPU JTOM TMEPEBOJAUTH MPAKTUUYECKYIO 3a7adyy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3nyeckue BeTUUHMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJIUYECTBO
TEIUIOThI, YJENbHAs TEIIOEMKOCTh BEIIECTBA, YJAEJNbHAsA TEIUIOTA
IUIaBJICHUS, yJelbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHasi TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU



MalIMHbl, OTHOCUTENBHAS BJIAYKHOCTh BO3/1yXa, JIEKTPUYECKUAN 3apsil, Cuila
TOKa, DJIEKTPUYECKOE HAIpsUKEHHWE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTHBIIEHUE BELIECTBA, pA00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHUUA TNPABWIBHO TPAKTOBATh (DUBUUYECKUN CMBICH
UCIIOJIb3YEMbIX BETTMUMH, 0003HAYCHUS U €AUHUIIBI (PU3MUECKUX BEITUYMH,
HaxXoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
WCIIOJIB3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISPHO-KHHETUYECKOW TEOPHUH
CTpPOEHUs BEILECTBA, NPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa A ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs DHEPTUU, IIPU TOM J1aBATh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid INPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3a1adyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHalu3a
YCJIOBHUSL 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOOXoaAuMble JUIsl €€ pelieHus, NPOBOAUTh Pacy€éThl U CpPaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpEHIUTh MPH MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3yS ONHCAHWE MCCIEHOBAaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBJICHMM WU
¢bu3znyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoiaromei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOIAaAA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWUMOJCUCTBUE
UIEKTPUYECKUX  3apslOB, B3aUMOJCHCTBHE IIOCTOSHHBIX MAarHUTOB,
BU3YyallM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHuTHOTO MOJIS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OpMYIUPOBATH



IpOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSHKEHHUS C HCHOJb30BAHMEM aHAJIOIOBBIX
npuOOpOB M JATUYMKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
IpPYyroi C  HCHOJIb30BAaHUEM MPSAMBIX  HU3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUION[AJAH IOMEPEYHOrO
CEUEHHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJITHUKOB): IJIJAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAaHOBKY H
BBIIIOJIHATh M3MEPEHHUs, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI U TpauKOB, 1eTaTh
BBIBOJIBI 11O pE3YyJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTHh KOCBEHHBbIE HU3MEpPEHUs (PU3NUECKUX BEIUYMH (yAelbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IIPU padoTe ¢ 1ad0paTOpHbIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUICHHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DIJIEKTPUYECKOW DSHEPIrUM, DSIIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsl), ANEKTPUYECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEeMAaTHUUYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUYECKHX LIENel ¢
IIOCJIEIOBATEIbHBIM U NTAPAJIEIbHBIM COCIUHEHUEM DJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHMSI DJIEMEHTOB AIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU



JKU3HU I obecrieueHus 0e€30MacHOCTH MpU OOpallieHuu ¢ nMpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0POBBS U COOIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIeH cpelie;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IIyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIACISTH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu MuTepHer, BnageTh mNpuUEMaMH KOHCTIEKTHPOBAHUS  TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCJIE MyOJIUYHO MPEACTABIIATH PE3YIbTAThI MPOSKTHON
VI UCCIIEJIOBATEIBCKOM AESITEIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BATh
WM3YYCHHBIM TOHSATUMHBIM amnmaparT Kypca (HU3MKH, COMPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHWA (PU3UIECKHIX
MPOIECCOB paCTpeeNaTh OOS3aHHOCTH B TPYyMNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3pemaTh KOHPIUKTHI.

K xoHiy o0yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBHXKEHUS, AchopMarius
(ympyrasi, mjgacThueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, SJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONIEHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE JBMXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBMKCHHE, OTPAKCHHE



3ByKa, MPSMOJMHEHMHOE paclpOCTpPaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYeHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HU3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHHUS B TIPHPOJIE:
MIPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaIMOAKTUBHBIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPANIOB, JEHCTBUE PAJIMOAKTUBHBIX W3IYyYCHUNH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

ONHMCHIBATh M3yUEHHBIEC CBOMCTBA TeI M (PU3MUECKHEC SIBJICHUS, UCTIOIb3YS
dbu3nUeckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, TEPEeMEIlICHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTrOCTH, CHJa TSIKECTH, YCKOPCHHUE
CBOOOTHOTO TIAJEHHUs, BEC Tela, HMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJbHAS JHEPrus Tea,
MOJHSITOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS DHEPTHUSl CIKATOU
MPY>KUHBI, KHHETUYECKAast JHEPTHS, TTOJTHASI MEXaHUYECKasi SHEPTHUSL, TIEPUO]
W YacToTa KojcOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb MPCIOMJICHUS Cpeabl), TPH OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaueHUs W €IUHUIBI (PU3NUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU BEITUYHHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
WCIIOJIb3YsI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
NPUHITUN CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MAaCCOBOTO YUCEN
IpU SIIEPHBIX pEaKuusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKCHHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (HM3MUECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONTUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYUHBI: HA
OCHOBE aHaJIM3a YCJOBHs 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJOCTAIONINe WM U30bITOYHBIC TaHHBIC, BEHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMBbIC ISl PEIIeHUs, TMPOBOAUTh pAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaThb MNpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
$uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE TPEIINONOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3nUecKux CBOMCTB Ten (M3y4deHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsI HDHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHs TMpeaMeTra B coOuparomiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOTO Habopa
000pyI0BaHUSs, OMUCHIBATH X0/ OIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

POBOANTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaesis
cCpeqHee 3HAaUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO PUOOpa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHHU TpU
pPaBHOYCKOPEHHOM JIBIDKEHHMM ©0€3 HaydaJbHOW CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpeIoMJIEHUs OT yria
NajieHus): IUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl MOJIYYEHHOM  3aBUCHMOCTH



bu3nUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JIeJaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaeHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBLKEHHS, MEXaHW4yeckass paboTa M MOUIIHOCTb, YacCTOTa W MEPHOJ
KOJICOaHU MaTeMaTH4eCKOoro M MPY>KMHHOTO MAasTHUKOB, OINTHYECKAs
CHa coOWparomei JWH3bI, pPaANOAKTHUBHBIN (POH): TUITAHMPOBATH
U3MEpPCHUsI, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIeays TPEII0KEHHONW WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIbTAThl C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHUI;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH U padoTe C 1ad0paTOpHbIM
0o00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (U3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TJIaHeTapHast MOJEJIb aToOMa, HyKJIOHHASI MOJIEh
aTOMHOTO sI7Ipa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUA (B TOM 4YHUCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYESCKHE CBETOBOIHI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuiIbCOHA), HCMONAB3YyS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH,

UCITIOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIIBHBIX TPHUOOPOB M TEXHOJOTHUECKHX IMPOIIECCOB MPHU
pelieHur  Yy4eOHO-TIPAaKTUYECKUX  3aJad, ONTHYCCKUE CXEMBI s
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie M COOMpAroIIeH JINH3E;
OPUBOAUTH  MpUMEPhl  (HAXOAuUTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH JIJIs oOecriedueHnus: 0€30MacHOCTH MPU OOpaIleHuu ¢ mprudopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYKAIOIIEH Cpelie;

OCYIIECTBJIATh TOUCK wHPOpMamu (U3NUECKOTO COJICpKaHUS B
HNuTepHeTe, caMoCTOATENBHO (POPMYIIMPYs MOUCKOBBINA 3aIIPOC, HAXOUTh
NyTH OMNpPEAENICHUs IOCTOBEPHOCTH MOJYYEeHHOU MH(OpPMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIIOJIb30BaTh IIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIIbl, pECYPCHI
cetu HMHTepHer, Braaerb INpUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMAllMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  3TOM TI'PAaMOTHO  MWCHOJIB30BAaThb  W3YYEHHBIU
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3UKd U COMpPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Kontpoabusbie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHNH OKPY:KAI0LIEro MUpPa
1.1 ®du3suKa - HayKa 0 IPUPOJIE 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®du3nyecKue BeITUYHUHbI 2 1 https://m.edsoo.rt/UDCTC8RID
1.3 EcrecTBeHHOHAaY4YHBIN METO/I ITO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Wroro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 Crpoenue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHUE U B3aUMOJICHCTBUE YaCTU
2.2 A A t 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo0.ru/ONOVIXY 1K
Hroro no paszneny 5
Pazpnen 3. /IBuikeHune u B3aumMoaeiicTBue e
3.1 MexaHn4eckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuusi, Macca, IIIOTHOCTD 4 https://m.edsoo.ru/GXPU4MTS5P
33 Cuua. Bunsl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB




Hasnenue. [lepenaya naBnenus

4.1 TBEPABIMU TEJIAMH, KUIKOCTAMU U 3 https://m.edsoo.ru/XODW367P2
razamu
4.2 JlaBiaeHne KUJIKOCTH 5 https://m.edsoo.ru/2MVXZ0KI 4
4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/T7134SXNO
el e
4.4 a HCTBITI_ PKHIIKOCTH H rasa fa 7 3 https://m.edsoo.ru/NFE60Y SNK
MOTPYKEHHOE B HUX TEJO
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs
5.1 Pabota u momHoOCTh 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MEXaHU3MBI 1 https://m.eds00.ru/S0O4NQXKX9
5.3 MexaHnuueckasi SHeprust 1 https://m.eds00.ru/G30454EMT
Hroro no pasaeny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 63 12

I[TPOT'PAMME




8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TenmoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazaeny 28
Pa3nes 2. DjiekTpuyeckue M MATHUTHBIE SIBJIEHUSA
DNEeKTpUYECKUE 3apsiibl. 3apsIKEHHBIE
2.1 p puﬂm PIUKCHHBL 7 1 https://m.edsoo.ru/R4AQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsle SIBICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHasi MHAYKIIHUS https://m.edsoo.ru/7QODSEL15
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O
. 68 4 14.5

I[TPOTPAMME




9 KUIIACC

KosunuecTBO 4acos
HaumeHnoBaHue pa3aesioB U TeM DJIeKTpoHHbBbIE (I (PPOBbBIE)
Ne n/m Kontpoabnbie  IIpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Paznen 1. Mexannueckue siBJCHHUS
MexaHU4eCKOE IBMKEHUE U CIIOCOOBI
1.1 A 10 1 htps://m.eds00.r/CEOGHRGTL
€ro OIMUCAaHUS
1.2 BsaumonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpPaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
2.1 ‘ Mexannueckue KojieOaHus ‘ https://m.edsoo.ru/S5VIGSAI3
2.2 ‘ MexaHu4ecKkue BOJTHBL. 3BYK 8 1 ‘ https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

aﬂeKTpOMaFHHTHOG IIOJIC 1

3.1 6 2 https://m.edsoo.ru/DT98BSEY0
3JI€KTPOMArHUTHHIE BOJIHBI
Hroro mo pazaeny 6
Pasnen 4. CBeToBble IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/2Z5AHODTO
Hroro mo pazneny 15




Paznen 5. KBanroBble siBJIeHUSA

n
5.1 CTHYCKAHUE H HOTIOMIERRE cheTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CrtpoeHune aTOMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SAnepHble peakuu 1 https://m.edsoo.rut/TMMVY9VSF
Hroro no pazneny 17
Paspen 6. IloBTopuTe1bHO-00001a0IIUIT MOAY 1B
I1
6.1 OBTOPCHHE 1 0600IICHHE COACPHKAHI 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢u3uku 3a 7-9 xnacc
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I1O 102 7

I[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
Koau4vecTBo 4acoB 3 N
JIEKTPOHHBbIE LN (pPOBbIE
Ne i/m Tema ypoka Kontpoabusbie IIpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI

®dusuka — Hayka o npupoje. SBiaeHus

1 YK PHPOA 1 https://m.edsoo.ru/35YPBIWS5K
npupoasl. uzuueckue sABICHUs
Mexanuyeckue, TeIIoBbIe, MIEKTPUIECKUE,

2 1 https://m.edsoo.ru/I16U53L6H
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS

3 @u3nyecKUe BEINYHUHBI U UX H3MEPEHUE 1 https://m.edsoo.ru/6ZYFTFPA7
VYpok-uccnenopanue "M3mepenue

4 TEMIIEPATYPHI IIPU IIOMOIIY YKUIKOCTHOT'O 1 1 https://m.edsoo.ru/VQGCNSIMP
TEpPMOMETPA U JaTYMKA TeMIiepaTypsl"”
Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE HAYKH
U3y4aroT Npupoy. EcrecTBeHHOHAYYHBIN

5 i PHpORy i 1 https://m.edsoo.ru/3LPP2HPX?2
MeTo] mo3HaHus. Onucanue PU3NIecKux
SIBJICHUM C TOMOIIIbIO MOJIeIen
Ypoxk-uccnenoanue "[IpoBepka runoTesbl:

aJTLHOCTH MOJIETA MIapHKa, MYIICHHOTO

6 . p v 1 1 https://m.edsoo.ru/9YLZITEMU
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOTIbIIIE
BBICOTA ITycKa"
Ctpoenue BemectBa. ONBITEI, TOKA3EIBAOIIME

7 P . A IH 1 https://m.edsoo.ru/FSPU40OLYR
JIMCKPETHOE CTPOCHUE BEIIIECTBA

8 JIBH>KEHHME YacTHUIl BEIlleCTBa 1 https://m.edsoo.ru/HQ31SN1F3
Ypoxk-uccienoBanue «OnbITh IO

9 1 1 https://m.edsoo.ru/FT87UNTLS
HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS Ta30B»

10 ArperatHble COCTOSIHHS BEIIECTBa 1 https://m.edsoo.ru/STRDWACXM




BzanmocBs3b MCXKOY CBOMCTBaMH BCIIICCTB B
Pa3HBIX arp€raTHbIX COCTOAHHUAX U UX

11 https://m.edsoo.ru/AWMI1DBI48
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
Mexanundeckoe JBrxeHue. PaBHoMmepHoe u

12 https://m.edsoo.ru/3W6CCIHB1
HEPaBHOMEPHOE JIBH)KCHUE

13 Cxopoctb. Equnuiisr ckopoctu https://m.edsoo.ru/29GPTJAKL

14 Pacuer nyt ¥ BpeMeHM IBUKCHUSA https://m.edsoo.rt/PVHMNWAUA
WNueprus. 3akon nnaepnuu. B3anmoericteue

15 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTHU https://m.edsoo.ru/KX5510IBX
JIIBUKEHUS TeI
ITnotHOCTE BemecTBa. Pacyer maccel 1 00beMa

16 https://m.eds00.ru/0S71X3DPS
TeJIa 10 €ro IVIOTHOCTH
JIaGoparopnast padora «Onpenenenue

17 patop . p pea https://m.edsoo.ru/OH22PX7CX
MJIOTHOCTH TBEPOTO TEIay»
Pemenue 3amau mo teme "I1oTHOCTE

18 " a https://m.eds00.ru/50DYVYG49
BeIleCTBA
Cuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS

19 https://m.eds00.ru/NV56FY1G2
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue

20 3aBUCHUMOCTH pacTshKeHUs (AepopMaliim) https://m.edsoo.ru/PXXW6DHXE
MPY>KUHBI OT MPUITIOKEHHON CHITBD)

21 SIBnenne tarorenus. Cuna THKECTH https://m.edsoo.ru/OCWIXFNQE
CBs13b MEXly CHIION TSKECTH U MacCoOM Tea.

22 Bec Tena. Pemenune 3amad mo teme "Cuia https://m.edsoo.ru/SPZHPV1Y]J
TsDKeCTH"
Cunia TsSDKeCTH Ha UX IUIaHETaX.

23 ApYT https://m.edsoo.ru/IM2DOKYLI

Ouznyeckue XapakTepUCTUKU TUIAHET




24
25

N3amepenune cun. JJunamomerp

Bec Tena. HeBecoMmocTh

https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UAO01SQ8RE

26

27

Crnoxxenue ABYX CHUJI, HAIIPABJICHHBIX I10 OI[HOfI

psIMOM. PaBHOEHCTBYIOIIAS CUIT

Pemenue 3agau no reme "PaBHonelcTBYIOIAS

CHJI

https://m.edsoo.ru/L6SNUZVZS

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHUs U TpeHue Nokosi. Tpenune

B IIPUPOJIEC U TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

30

31

Jlaboparopnas pabota «3yuenue
3aBUCHMOCTH CHJIBI TPCHHSI CKOJIBKCHUS OT
CHWJIBI IaBJICHUS M XapaKTepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEH»

Pemenue 3anau Ha onpenenexnue
PaBHOJECUCTBYIOIIEH CUIIBI
Pemenue 3amau mo remaM: «Bec Tenay,

«['padpuueckoe nzobpakenue cun», «CUib»,
«PaBHOZENCTBYIOIIAS CUIDY

https://m.edsoo.ru/TAQP4B30A

https://m.eds00.ru/5YY23XXSD

https://m.edsoo.ru/T9V639RZF

32

KonTponbHas padota no remam:
«MexaHn4eckoe ABIKeHUe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'papuyeckoe
n3obpaxkenue cuin», «CHIIbD

https://m.edsoo.ru/P4AROSWE4D

33

34

35

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIIUYUCHUA TaBJICHUS

JlaBieHne ra3a. 3aBUCUMOCTb JaBJICHUA ra3a
oT 00bEMa, TeMIepaTypsl

[Tepenava naBneHust TBEPIBIMU TEIAMH,
KUIKOCTSIMU U razamMu. 3akoH [lackais

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

https://m.edsoo.ru/544YMX9WR

https://m.edsoo.ru/CG5POSNWO




,HaBJ'ICHI/IC B XKXUJKOCTH U Ira3€, BBI3BAHHOC

36 N https://m.edsoo.ru/K7T1219UC
NEUCTBUEM CHIIBI TSKECTHU
Pemenne 3agau mo teme «Jlapnenue B

37 https://m.edsoo.ru/UHHC5RB6W
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa»

38 CooOmaromuecs cocyabl https://m.edsoo.ru/7HDBMDHR2

39 I'mppasnnueckwii npece https://m.edsoo.ru/67X2LF396

40 Masnowmetpsl. [TopuiHeBOM )KUAKOCTHBINA HAcOC https://m.edso00.ru/5G846G718
Atmocdepa 3emmu. [IpudnHbI cyliecTBOBaHUs
BO3AVIIHON 0007104YKH 3eMiIn. 3aBUCUMOCTE

41 y https://m.edsoo.ru/DRQ6ZPW 1M
aTMOoc(epHOro JaBJICHHS OT BHICOTHI HAJT
YPOBHEM MOpPS

42 Bec Boznyxa. ATmocdepHoe 1aBieHue https://m.edsoo.ru/PYRNEDISY
Hsmepenne atmocdeproro gasieuns. OnbIT

43 P Gbep A https://m.edso0.ru/2I83TIPD4
Toppuuennun
3aBUCUMOCTEL aTMOC(hEPHOTO JaBIEHUST OT

44 bep a https://m.edsoo.ru/YWIFWMZI1J
BBICOTHI HaJl ypOBHEM MOPSI
Bapometrp-aneponn. AtMochepHOe TaBIeHUE

45 p p poHA bep a https://m.edsoo.ru/WBNXTP7GR
Ha pa3JIu4HbIX BbICOTAX
Pemenne 3amau mo treme "ATMocdepHoe

46 " 8 dep https://m.edsoo.ru/YWVWLS5TAI
TTaBJICHUE

elficTBHE KUIKOCTH U ra3a Ha IIOoT €HHOE B

47 A Al Py https://m.edsoo.rt/SMG9FR466
HUX TeJ0. ApXuMea0oBa cuia
Jlaboparopnas pabota «OnpeneneHue

48 BBITAJIKUBAIOLICH CUIIBI, IEUCTBYIOIIEH HA https://m.edsoo.ru/7U40IDLK?2
TEJO, MOTPYKEHHOE B JKUJIKOCTHY
JlabopaTopHas paboTa 1o Teme

49 https://m.edsoo.ru/OUOBGKKSW

«HccmenoBanne 3aBUCHMOCTH Beca Tella B BOJIC




0T 00BbEMa MOrpy>KEHHOH B )KUJKOCTh YaCTH

TEna»

50 [1naBanue ten https://m.edsoo.rut/UMAE9Q10Y
JlaGopatopnas padora "KoHcTpynpoBanue

51 apeoMeTpa WIX KOHCTPYUPOBAHUE JIOAKHU U 1 https://m.edsoo.ru/BGOVBS63P
omnpeiereHue e€ rpy30mno bEMHOCTH"
Pewenue 3anau no remam: «llnaBanue cynos.

52 BoznyxomnaBanuey, «/laBienue TBEpbIX Te, https://m.edsoo.ru/R7VHLA60Q
YKUJIKOCTEN U Ta30B»

53 Mexanunyeckas padora https://m.edsoo.ru/1 YIR6J7L5

54 Momntaocts. EquHUIEI MOIITHOCTH https://m.edsoo.ru/4UUXIHR1X

55 ypOK'HCCHe?OBaHHe HP?CqéT MOTHOETH, 1 https://m.eds00.ri/GDB065558
pa3BUBaeMOM IPHU NOIBEME 1O JIECTHULIE

56 IIpoctele Mexanu3msl. Peruar. PaBHOBecHe cuil hitps://m.cdsoo.r/8YRUOUGS?
Ha pblyare
KonTponbHas padota no teme «JlaBnenue

57 TBEPJIbIX T, )KUJIKOCTEH U ra30By / https://m.eds0o.ru/DWLOWQXQZ
Bcepoccuiickas nmpoBepouHas pabota
PezepHblil ypok. Paborta ¢ TekcTamu 1o Teme

58 «/laBneHue TBEPABIX TEN, )KUAKOCTEU U ra30B» https://m.edsoo.ru/RFCSYB9FS
/ Beepoccuiickast mpoBepodHasi paboTa
Prruaru B TexHuke, OBITY U IPUPO/IE.

59 JlaGopatopHnas pabota «lccnenoBanue 0.5 https://m.edsoo.ru/KR7VOIXUT
YCIIOBUM PAaBHOBECHSI pbluara
Pemrenue 3agad mo teMe «Y CIOBUSA

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

paBHOBECHSI phluara»




Koaddumnment nosnesnoro necTpust

61 MexanusMa. Jlabopatopnast pabota 1 0.5 https://m.edsoo.ru/4AAYEYZDMW
«M3mepenue KII/] HakIOHHOM MIIOCKOCTH»
Pemenne 3aga4u no treme "Pabora, MOIIHOCTD

62 | A » MO ’ 1 https://m.edsoo.ru/VFSXBQLVS
KIIJI
Mexanunyeckas sHeprus. Kunernueckas u

63 1 https://m.edsoo.ru/3HQE7HOYK
MOTEHIMATbHAS SHEPTUS

64 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU 1 https://m.edsoo.ru/46Y22ZPME
YPpOK-3KCIIEpUMEHT MO TeEME
"DKCIIEpUMEHTAJIBLHOE ONPEACIICHHUE

65 U3MEHEHUS KHHETUUECKON U MOTECHIINATIbHON 1 1 https://m.edsoo.ru/SM7E7YTZC
SHEPIruu MPHU CKaThIBAHUM TeJla MO HAKJIOHHON
miockoctu"
KonTponbnas pabota o Teme «Pabora u

66 1 https://m.edsoo.ru/AECZ9T7EC
MOIIHOCTb. DHEPIHsI»
PesepBHEIil ypok. Pabora ¢ TekcTtamu 1o Teme

67 + C3CPBHBI YP ! 1 https://m.edsoo.r/MIJPGGSA3

Mexanuueckoe OBIKEHHE

PesepBHsblil ypok. PaboTa ¢ TekcTraMu 110 TEME

68 " P P " 1 https://m.edsoo0.ru/XT2SMNZYM

Pa6ora. MouiHocTs. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KUIACC

KoaudecTBO 4acoB

JJleKTPOHHBbIE HU(PPOBHIE
Nen/m | Tema ypoka Kourtpoasnbie Ilpakruueckue
Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUH U UX ONBITHBIC 1 https://m.edsoo.ru/10BIEJ8GQ
MOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJT 1 https://m.edsoo.ru/OMIN4E3EH
Moaenu TBEpAOTO, KUJIKOTO U

3 s P a . 1 https://m.edsoo.ru/HVW3WMRAS
ra3000pa3HOro COCTOSHUH BEIIeCTBA
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO
¥ Ta3000pa3HOTO COCTOSIHHM BEIeCTBa HA

4 P . B 1 https://m.edsoo.ru/DJYTZQHS3
OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KHMHETHYECKOU TEeOpUH

5 Kpucrannuyeckue nu amopdHsie Tena 1 https://m.edsoo.ru/8G73PVM40
CmaunBaHue U KallWJUISIPHOCTb.

6 1 https://m.edsoo.ru/7XZHOXTSK
[ToBepXHOCTHOE HATS)KEHUE

7 TennoBoe pacIIMpeHHE U CxKaTUE 1 https://m.edsoo.ru/I3IN30OKSSL
Temneparypa. CB43b TeMIEpaTypbl CO

8 paTyp patyp 1 https://m.edsoo.ru/5SXSV6F15B
CKOPOCTBHIO TEIJIOBOTO JIBMKCHHSI YaCTHUII
Buyrpennss sueprus. CriocoObl

9 . 1 https://m.edsoo.ru/BBVCI9IMHG6
M3MEHEHUs1 BHYTPEHHEHN SHEpruun

10 Bunae! rerionepenaun 1 https://m.edsoo.ru/WF4J3070P
VYpok-koHpepenus "[IpakTuueckoe
HCIIOJIb30BAaHUE TEIJIOBBIX CBOMCTB

11 1 1 https://m.edsoo.ru/UU910QFZW
BEIIECTB U MAaTE€PUAJIOB B LIEJIAX
sHeprocoepekeHus"




12

13

KonnuectBo TeIwioTel. Y aenbpHas
TEIUIOEMKOCTD

YPaBHeHI/IC TEIJI0BOro OanaHca.
TemnooOMeH U TEIJIOBOE PpaBHOBECUEC

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

https://m.edsoo.ru/P5S2QUVQJE

14

JlaboparopHnas pabota "Hccienoanue
SIBJICHUS TETNIOOOMEHA MPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

https://m.edsoo.ru/FR2N6NSGV

15

16

17

Pacuer konndecTBa TEIIOTHI,
HE0O0XO0UMOTr0 ISl HArpeBaHUs TeNa U
BBIJICJIIEMOTO UM TIPH OXJIQKICHUN

JIaGoparopHas pabora "Onpenenenne
paTop p p
yEJIbHOW TEIJIOEMKOCTH BenlecTra'

OHeprus TomMBa. Y ieibHasi TerjaoTa
CrOpaHHus

https://m.edsoo.ru/JSMRA1APW

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

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

18

19

20

[ImaBnenue n oTBEpAEBaHUE
KPUCTANINYECKUX TeN. Y IeNbHas TeIIoTa
IUTaBJICHUS

JlaGopatopHas pabota "OnpezneneHue
yJIeNbHOM TEIUIOTHI IJIaBJIeHUs Jpaa"
[TapooGpazoBaHue U KOHJEHCAIUS.
Hcnapenue

https://m.edsoo.ru/JHE5A1PJF

https://m.edsoo.ru/LCOQXVHGHD

https://m.edsoo.ru/COG4DQKML

21

Kunienne. Y nenpHast Temiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHMOCTH TEMITEPATypPhl KUTICHHS OT
aTMoc(hepHOTro JaBICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxuocTs Bo3myxa. JlTabopaTopHas
pabota "OnpeneneHne OTHOCUTEIBHOU
BJI&KHOCTH BO311yxa"

https://m.edsoo.ru/7KP37W0J 1




Pemenue 3amau Ha onpeaencHue

23 https://m.edsoo.ru/N4XJEXGAL
BJIQYKHOCTH BO3/yXa
[TpuHIIUTIBI paOOTHI TEIJIOBBIX

24 nsurateneit. [lapoBas TypOuna. https://m.edsoo.ru/6BKWSWYG6
JlBuraTenb BHYTPEHHETO CTOPAHMS
KII/I TerutoBoro nBurarens. TeroBbie

25 o https://m.edsoo.ru/UJA3SDRDOH
JIBUTATEIH U 3alIUTa OKpYy>Karoei cpebl
3aKO0H COXpaHEHUS U IIPEBPAILIEHUS

26 P peBpalll https://m.eds00.ru/B1KX6RPQ9
SHEPTUU B TEIUIOBBIX MpoOIleccax
[ToaroToBKa K KOHTPOJIBHOM paboTE MO

27 TeMme "TemnoBele gBiaeHud. 3MeHnenne https://m.eds00.ru/9AQ53CC7C
arperaTHbIX COCTOsSIHMI BemiecTna'
KonTponbHas pabora o teme "TemioBsie

28 ABJICHMs. MI3MEeHeHne arperaTHbIx https://m.edsoo.ru/0X03133KU
COCTOSIHUH BeliecTBa"
DnexTpusanud Tea. /[Ba poga

29 prsatl /lsa pon https://m.eds00.ru/9E§5KDQMD
ANEKTPUIECKUX 3aPSI0B
VYpok-uccnenosanue "IIEKTPU3ALUS TET

30 P . a przatt " https://m.edsoo.ru/JALQFK67]
WHIYKIUEN U IPU CONTPUKOCHOBEHUHU
BsaumonelicTBue 3apsKEeHHBIX TEI. 3aKOH

31 a p https://m.edsoo.ru/LIJCQZZS9
Kynona
DnekTpuueckoe mose. HanpspkeHHOCTh

32 aneKTprudeckoro noiis. [IpuHuun https://m.edsoo.ru/N79CZGZ1J
CYTEPIIO3UITUH JJICKTPUUECKHUX MOJICH
Hocurenu snekTpuueckux 3apsiioB.

33 . https://m.edsoo.ru/AFOIKADMV
DnemeHTapHbId 3apsia. CTpoeHue aroMa
IIpoBOOHUKHY U JUIIEKTPUKHA. 3aKOH

34 POBOA A p https://m.edsoo.ru/USJR991PB

COXPAaHCHHUA SJICKTPUUCCKOTO 3apsaa




35

36

Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB
AIEKTPUUYECKUX 3aPsI0B

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0

CYLICCTBOBAHMA. Hcrounukn
QJICKTPHUYCCKOI'0O TOKa

https://m.edsoo.ru/SXWWOSWIJ5

https://m.edsoo.ru/ISIMP3J3M

37

38

39

JIefiCTBHS DIIEKTPUYECKOTO TOKA

Vpok-uccnenoanue "JlelicrBue
AIIEKTPUYECKOTO TOJI Ha TPOBOJIHUKHU 1
JUAJIEKTPUKH"

DJIEKTPUYECKUH TOK B MeTasuiax,
JKUIKOCTSIX U ra3ax

https://m.edsoo.ru/QE§WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4COOOYPF

40

DneKTpuyueckas Lenb U €€ COCTaBHbIE
YacTH

https://m.edsoo.ru/ROW7KUDDO

41

42

43

Cuna Toka. JlaboparopHas paboTa
"N3mepeHue U peryJupoBaHHe CUIbI
TOKa"

DJeKkTpudecKoe HanpskeHue. BoabTMerp.
JlaGopatopHas pabota "M3mepenue u
pEryJINpOBaHKUE HANIPSHKEHUA"

COHpOTI/IBJ'ICHI/IC MIpOBOAHUKA. YaenbHOE
COIIPOTUBJICHUEC BCIICCTBA

0.5

0.5

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

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ERUOSPC4G

44

JlaGopaTtopHas paboTta "3aBUCUMOCTh
AJIEKTPUIECKOTO COTIPOTUBIICHUS
MIPOBOJIHUKA OT €0 JJTMHBI, TIIOMIA TN
MONEPEYHOr0 CeYeHusl U MaTepuaa”

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

45

3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHHUS.
3akoH Oma 1S yyacTKa enu

https://m.edsoo.ru/VEZPE7Q8Q




46

47

48

JlaGopaTtopHast pabdota "HcciaenoBanue
3aBHCHUMOCTH CHJIBI TOKA, HIIYLIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA
HaIpsKEHUs Ha pe3ucrope”

HOCJIC,I[OB&TCJ'IBHOC " IapaJljICIbHOC
COCIMHCHUA ITPOBOIHNKOB

JlaGopaTtopuast padota "I[IpoBepka
MIpaBHJIa CIOKEHUS HAIIPSDKEHUN TTPU
MOCIIE0BATEILHOM COEIMHEHUH IBYX
pe3uctopon”

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ99Q3493

https://m.edsoo.ru/VQ3VYPOTS8

49

JlaGopaTtopuast padota "I[IpoBepka
ImpaBujia JJis1 CUJIbI TOKA IIpH
NapajuIeIbHOM COEIMHEHNUU PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

51

52

Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHA
Owma Ui pa3IuIHOTO COeTNHEHHS
IIPOBOTHUKOB

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna
JlaGopatopHas pabota "OnpezneneHue
pabOoThI ¥ MOITHOCTH HJIEKTPUUYECKOTO
ToKa"

https://m.edsoo.ru/19ZEFKZ74

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

https://m.edsoo.ru/VR92VE8IHA

53

DneKTpUUecKUe ey 1 MoTpeouTenu
3IEKTPUYECKOM SHEPTUH B OBITY.
Kopotkoe 3ambikanue

https://m.edsoo.ru/1L3KZ2XI.M

54

HOCTOSIHHLIG MAarHuThl, UX
B3aUMOJICHCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenosanue "M3ydyenne nonaei
HOCTOSIHHBIX MAarHuToB"

https://m.edsoo.ru/1GL7RJQOR




56

57

58

59

MaruutHoe nojie. MarHuTHOE I10J1€
3eMIIH U €ro 3HaUEeHUE IS JKU3HA Ha
3emie

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMme "DNEKTPUUECKUE 3apsibl.
3apsiKeHHbBIE Tella M UX B3aUMOJCHCTBHUS.
[TocTosiHHBIM 21€KTpUYECKUil TOK"

KonTponbhas pabota no Teme
"DeKTpUUecKue 3apsaabl. 3apsyKEHHbIE
Tea U UX B3auMozeicTBus. [locTosHHBIN
aJIeKTpuYecKuid TOK" / Beepoccuiickas
IIpoBepoyHas pabora

PesepBuslit ypok. Pabota ¢ TekcTamu no

teme "I1oCTOSHHBIN 3NeKTpUYecKuii ToK" /
Bceepoccuiickas npoBepouHas paboTa

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT OpcTena. MaruuTtHoe nose
IIEKTPUUYECKOr0 TOka MarHurHoe nosue
KaTyIIKH C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpumeHeHue 31eKTPOMarHuToB B
texuuke. Jlaboparopnas pabora
"N3yueHne neicTBAs MATHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM"

0.5

https://m.edso0.ru/KG8XDIUWD

62

DNeKTPOABUTaTEIb TOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 35eKTpoaBurareneii B
TEXHUYECKHUX YCTPOWCTBAX U HA
Tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue U u3ydeHue paboTsl
aneKTpoBurarens"

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




63

64

65

OnbiTel Papajnesi. 3aKoH
AJIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenna

OnektporeHeparop. CrocoObl MOTydeHUs
AIEKTPUUYECKOIT SHEPTUH.
DNEKTPOCTAaHIIUU Ha BO3OOHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUHU

[ToaroToBKa K KOHTPOJIBHOM paboTE MO
TeMe "DIEeKTPUUECKUE U MarHUTHbIC
siBjIeHus"

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

66

KonTponpHas padboTa mo Teme
"DJIeKTpUUECKNE U MATHUTHBIC SIBIICHUS "

https://m.edsoo.ru/APBXXTADS

67

68

Pesepaublii ypok. Pabora ¢ Tekctamu mo
teme "TeruioBbie siBIeHUs"

PesepBHslit ypok. Pabora ¢ Tekctamu mno
TeMe "MarauTHbI€ SBJICHUS"

https://m.edso00.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68

14.5




9 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Nen/m | Tema ypoka Kontpoabnbsle IlpakTuueckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Mexanunueckoe ABuxkeHue. MarepuanpHas

1 1 https://m.edsoo.ru/UP3188VCD
TOYKa
Cucrema orcuera. OTHOCUTENBHOCTh

2 1 https://m.edsoo.ru/UWFLOQ33T
MEXaHUYECKOTO JIBUKECHUS

3 PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE 1 https://m.edsoo.ru/E65SRWOZKO
HepasHoMepHOE NpsIMOITMHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 https://m.edsoo0.ru/L043PYTGB
CKOpPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE

5 1 https://m.edsoo.ru/SKUYWCHBO
JBH)KEHUE. Y CKOpEHUE
CkopocThb MPSMOIMHENHOTO

6 paBHOYCKOpEHHOTo ABMKeHus. ['papuk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOpPOCTH
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHH TeJla IIPH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFOS8
JBUKEHUHU 110 HAKJIOHHOM MIIOCKOCTH"

8 CBoOomnoe nmagenune tei. OmneiTe! [ annnes 1 https://m.edsoo.ru/NMQA4GGEQ
PaBHOMEpPHOE IBUIKEHUE O OKPYKHOCTH.

9 [lepuon u yactota obpaieHus. Jluneitnas 1 https://m.edsoo.ru/PVRBIDTTH
U yTJIOBasi CKOPOCTH

10 [{eHTpOCTpEMUTEIIEHOE YCKOPEHUE 1 https://m.edsoo.ru/OSLFGWFZY

11 [Tepssiii 3akoH HproTOHA. BEKTOpP CHIIBI 1 https://m.edsoo.ru/TADTURL3K




Bropoii 3akon HeroToHa.

12 B https://m.edsoo.ru/5SA28NGVEV
PaBHoOpelicTByrOIIAs cHita
Tpertnii 3axod Herotona. Cymepno3unus

13 p yrep H https://m.edsoo.ru/XPFYG64RM
CHUII
Pemrenue 3a1au Ha npyUMEHEHUE 3aKOHOB

14 https://m.edsoo.ru/GEM2S4HK9
Hrrorona

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3amau mo reme «Cuita

16 https://m.edsoo.ru/HML1AMNI12
YIIPYTOCTH
JlaGoparopnas padora «Onpeneneaue

17 paToprai p peAcIeH htps://m.edsoo.r/TAPATAFV 1
YKECTKOCTHU TIPY>KUHBI

18 Cuia TpeHus https://m.edsoo.ru/B4WPRASI7

19 Pemenue 3amau mo teme «Cuiia TpeHUs» https://m.edsoo.ru/PJDH2DCIT
JIaGoparopnas padora "Onpenenenne

20 patop p pe " https://m.edsoo.ru/C56RDSK X8
Kod(hduUIIeHTa TPEHUS CKOJBKEHUS
Pemrenue 3amay mo teme "3aKOHEI

21 " https://m.edsoo0.ru/VT3T38KBU
Herorona. Cuia ynpyroctu. Cuia TpeHus
Cuia TSHKeCTH U 3aKOH BCEMHUPHOTO

22 TATOTEHUA. Y CKOpeHue CBOOOIHOTO https://m.edsoo.ru/MEETXGF6Q
HaJeHus
Ypok-koHpepenius "IBmkeHne Ten

23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPa https://m.eds0o.ru/BLGGQ9259
(Conuneunas cucrema). ['anmaktuxu"
Pemenue 3amau mo teme "Cuita TSHKECTH U

24 8 " https://m.eds0o.ru/VO2GV8YAT
3aKOH BCEMUPHOTO TATOTEHUS
[TepBas kocMHu4ecKasi CKOPOCTb.

25 https://m.eds00.ru/563XRG6ED

HeBecoMocTh 1 neperpysku




26

27

28

PaBHOBecue maTepraibHOW TOUKHU.
AoGcomotHO TBEpAOE Teno. PaBHOBecHe
TBEPAOIO TeNA C 3aKPETVIEHHON OChIO
BpauieHuss. MomeHT cwibl. LleHTp Tsxectn

PaBHOBecHe MaTepuanbHOM TOUKH.
AGcomoTHO TBEpIOE Tesio. PaBHOBecHe
TBEPIOTO TENA € 3aKPEIIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TskxecTn

Pemenue 3anay mo Teme "MOMEHT CHUIIBIL.
LenTp TsxecTn"

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

https://m.edsoo0.ru/0QJSN205C

29

[ToaroroBka kK KOHTPOJILHOM paboTe 1Mo
TeMe "MexaHnuecKoe IBIKEHHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/8D7SUVXS5J

30

31

32

KonTponbHas pabota no teme
"MexaHH4YeCKOe IBHKEHHE.
Bzanmoneiicrue ten"

Nmnynec Tena. Umnynsc cuiibl. 3aKoH
COXpaHEHUs UMITyJIbCa. YIIPYroe u
HEYNPYroe B3auMOJCICTBHE

Pemenue 3amau mo treme "3akoH
COXpPaHEHHUs uMIysbca"

https://m.edsoo.ru/J1IBOUJ2YG

https://m.edsoo.ru/7PISBWQD2

https://m.edsoo.ru/LQO6EH8F9

33

Ypok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

35

Mexannyeckast paboTa U MOIITHOCTh

PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH U
CHJIBI TPEHUS

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20OMDHI

36

JlabopaTtopHas pabora «OnpeneneHue
paboTHI CHJIBI TPEHHSI TPH PABHOMEPHOM

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




JABHXXCHHMU TCJIa I10 FOpHSOHTaHBHOfI
IOBCPXHOCTU»

Cas3b sHepruu U padotsl. [loTeHmanpHas

37 https://m.edsoo.ru/ZIFB7L5EF
SHEPTHs
Kunernueckas sneprus. Teopema o

38 . https://m.edsoo.1u/WKXL7NXVR
KUHETHUYECKOM SHEpTUun

39 3aKOH COXpaHEHUs SHEPTUH B MEXAHHUKE https://m.edsoo.ru/FMM2S69EB
JIaboparopHas padora «3ydeHue 3aKoHa

40 patop p yi https://m.edso0.ru/0TVK8KJIXB
COXpaHEHUs SHEPTUH
KomnebaTenpHo€e ABUKEHUE U €T0

41 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTEPUCTUKU
3aryxaroiue konedanus. BolHyK1eHHbIe

42 yXarot YA https://m.edsoo.ru/I3ZKD2M 12
Kxonebanus. Pe3onanc

43 MareMaTtnueckuil 1 Ipy>KUHHBIM MAsITHUKA https://m.edsoo.ru/O71PZDM1 1
VYpok-uccnenoBanue «3aBUCUMOCTh

44 nepuo/ia KojieobaHuM OT KECTKOCTH https://m.edsoo.ru/BACA6R4KS
MIPY>KUHBI U MACCHI TPy3a»
IIpeBpaltienne 3HEPTUH TP MEXAHUUECKHUX

45 perpatt p p https://m.edsoo.ru/RPN7BU655
KOJIEe0aHUIX
JlabopaTtopHas pabora «OnpeneneHue

46 4aCTOTHI ¥ TIEPHO/Ia KOJIeOaHmit https://m.eds00.ru/FV1Y2NUGC
MPYXKUHHOTO MasiTHUKa»
JlabopaTtopHas padota «IIpoBepka

47 HE3aBHCHMOCTH TIEpHo/ia KoJebaHuii rpy3a, https://m.edsoo.ru/6YGEHWSDT
MOABEIICHHOTO K HUTH, OT MacChI TPy3a»
Mexanuueckue BoJIHBL. CBOUCTBA

48 MeXaHn4ecKkuX BOJIH. [IpogosbHbIE https://m.edsoo.ru/QHBQ3U5XV

IMOINIEPCUYHBIC BOJTHBI




49

50

Ypok-koHpepenuus "MexaHUYECKHE
BOJIHBI B TBEpJOM Tene. CelicMuueckue
BOJIHBI"

3Byk. PactipocTpanenue v oTpaskeHue
3ByKa

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

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

https://m.edsoo.ru/SRPRGGZV S

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
nH(}pa3ByK B IPUPOJIC U TEXHUKE"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJILHOU paboTE MO
TeMe "3aKOoHBI COXpaHEeHUs. MeXaHuuecKue
K0J1e0aHus ¥ BOJIHBI"

https://m.edsoo.ru/7YAJAVS57TM

55

56

57

Kontponbnas padota mo teme "3akoHbI
coxpaHeHus. MexaHndecKue KoJIeOaHusl 1
BOJIHBI"

DIEeKTPOMarHuTHOE MOoJIe.
DNEeKTPOMarHUTHHIE BOJHBI

CBoiicTBa QJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/ZVD77Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypok-koudepennus "llkana
OJICKTPOMArdHMTHBIX BOJIH. Ucnonb3oBanue
OJICKTPOMAardHuTHBIX BOJIH JJIA COTOBOI1
cBsI3n"

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

59

VYpok-uccnenosanue "M3ydeHne cBoiicTB
3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO
MOOmIBHOTO TenedoHa"

https://m.edsoo.ru/SHN7BSEB4




60

61

Pemenne 3aaa4 Ha OonpeaAciICHUE 4YaCTOThI U

JJINHBI 3JI€KTpOMaI‘HI/ITHOﬁ BOJIHBI

DneKTpOMarHuTHas MpUpo/ia CBETA.
CxopocTth cBeTa. BonHOBBIE CBOMCTBA
cBeTa

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGEX

62

Hcrounuku ceera. [Ipsmonuneitnoe

pacnpoctpanenue cera. 3atmenus CoiHia

u JlyHbl

https://m.edsoo.ru/NLIADWAXN
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64

65

3aKOH OTpa)KeHUs CBETa. 3epKaja.
Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
OTpa)KCHHS CBETA

HpeJIOMJ'ICHI/Ie cBeTa. 3aKOH IMPCIIOMJIICHHA

CBCTa

ITonHoe BHYTPCHHCC OTPAKCHHUEC CBCTA.
Hcnons30BaHKE MOJTHOTO BHYTPCHHCTO
OTpaXXCHUA B OIITUICCKUX CBETOBOAAX

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

Jlaboparopnast paborta "HccnenoBanue
3aBHCHUMOCTH YTJIa MPEIOMIICHHS
CBETOBOTIO JIy4a OT yIJla aJleHUs Ha
rpaHuue "Bo3yx-cTekno""

https://m.eds00.ru/R80OIT10S

67

VYpok-koupepenius "Mcnonp3oBanue
MOJTHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI, OIITUKOBOJOKOHHAS CBI3h"

https://m.edsoo.ru/OL9F63ZRU

68
69

JInna3el. OnTHYeCcKas CHJIa JIMH3I

ITocTpoenne n3o0pakeHuii B TMH3aX

https://m.edsoo.ru/ZV7021.97F
https://m.edsoo.ru/MWU2YHLIN

70

JlabopaTtopHas pabota "OnpeneneHue
(hOKYCHOTO PAaCCTOSHUS U OIITUIECKOMN
CHUJIBI COOMpArOIIEH JTNH3HI"

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




Ypok-koHpepenius "OnTudyeckue

71 " https://m.edsoo.ru/KKVRKOP3D
JIMH30BbIE TPUOOPHI

72 I'na3 kak ontuyeckas cucteMa. 3peHue https://m.edsoo.ru/KP1ACI9PW
Vpox-koHpepeuus "JledhekTnl 3peHus.

73 p (epenn I[" b p https://m.edsoo.ru/ZKWLQ3CHI
Kaxk coxpaHuts 3peHue
Paznosxenune 6enoro cBera B CIIEKT).

74 OnrsiTel HetoTona. Crnoxenue https://m.edsoo.ru/ZPRFN4D5V
CHEKTpaJbHBIX 1IBETOB. [{ucnepcus cBera
Jlaboparopuas padota "OnbIThI 11O

a3JI0’KEHUIO OEJIOr0 CBETa B CHEKTD U

75 P p https://m.edsoo.ru/ESISL6TCH
BOCITPHUATHIO IIBETA MPEIMETOB IIPH UX
HaOJII0JICHUHU Yepe3 [IBETOBbIC (PHIBTPHI"
Ypok-nipaktukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: Iucrepcus, uHTepepeHIus u https://m.edsoo.ru/A1F3HB8Y9
nudpaxmus”
OmeiTel Pesepdopaa 1 mmanerapHas

77 pgopa p https://m.eds00.ru/P922QVFIV
MOJIEJIb aTOMa

78 IToctynatel bopa. Moaens aroma bopa https://m.edsoo.ru/OBJPHEOG2
Hcnyckanue u oriomneHue cBeTa aTOMOM.

79 y . B https://m.edsoo.ru/M9LRTHPCO
KBanTsl. JIuneluaTeie CrieKTpbI
Vpox-mpaktukyM "HaOirroneHne criekTpoB

80 p p " ™ g R https://m.edsoo.ru/7INCLNW296
WCITYCKaHUSI

81 PagnoakTUBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM
Ctpoenue aTtoMHOrO siapa. HykinonHas

82 R AP YK https://m.edsoo.ru/IRVFSKOFK
MOJIEIb

83 PannoaxTtuBHbIE peBpaiieHus. M3oTomnsl https://m.edsoo.ru/RA796TPSP
Pemenne 3amau mo Teme: "PannoakTUBHEIE

84 A s hitps://m.edsoo.r/WX2HQP2S6

IpeBpatieHus"
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Ilepuon nonypacnana
VYpoxk-konpepenuus "PagroakTHBHBIE
U3Jy4YEHUs B IPUPOJE, MEJULIMHE,
TeXHHUKE"

https://m.edsoo.ru/WZDJCOES87

https://m.edsoo.ru/X1J4002C4
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89

SAnepHble peakuu. 3aKOHbI COXPAHECHUS
3apsJ0BOI0 U MacCOBOI'O YHUCET

9Hepr1/151 CBA3H aTOMHBIX SAACP. CBs13b
MAacCChbI 1 DHCPIrun

Pemenue 3agad no reme "AnepHoie
peakuuu"

https://m.edsoo.ru/YOQ2XMKOQ

https://m.edsoo.ru/NSTEUFIO3

https://m.edsoo.ru/OD4KHIL Q4T
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Peakuuu cunTe3a u eneHus suep.
Wctounuku sHeprun ConHua u 3837
VYpoxk-koH(pepeHuus "SnepHas sHepreTUKa.
JlencTBUA paguOAKTUBHBIX U31y4YEeHUN Ha
KUBBIE OpraHU3MbI"

[TonroToBka K KOHTPOJIBHOU paboTe 1O
TeMe "DJIEKTPOMArHUTHOE TIOJIE.
OneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJICHNA"

KonrtponsHas pabora no Teme
"DeKTpOMarHUTHOE TOJIE.
DNEeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJIeHNA"

[ToBTOpenue, o600menue. JlaboparopHsie
pabotsl o kypcy "B3aumoneiicteue ten"

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWEW90Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ
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[ToBTOpenue, o6o0menue. Pemenue
pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
"TemnoBsbie nmpornecch”

https://m.edsoo.ru/MMJNLZOSQ
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[ToBTOpenue, o6o0menue. Pemenue
pacUeTHBIX U KAYECTBEHHBIX 33]1a4 110 TeMe
"KII/] TermoBbIx ABUTaTeaen”
[ToBTOpenue, o6o0menue. Pemenue
pacueTHBIX U KaUECTBEHHBIX 33]1a4 10 TeMe
"KII/I snexkrpoycTaHoBOK"

[ToBTOpenue, 0600menue. Jlaboparopusie
pabotsl o kypcy "CBeToBble sIBIEHUS"

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX
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[ToBTrOopenue, o6o0menue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTtamu 110 Teme "Konebanus 1 BOJIHBL"

IToBTrOopenue, o0o0menue. Pabora ¢
TekcTamu 1o TeMe "CBeToBbIE ABICHUA"

https://m.edso00.ru/91XS3CXDT

https://m.edso0.ru/L3YKVIINT

https://m.edsoo.ru/LG327I1SQ6
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[ToBTOpenue, 06o6menue. Padora ¢
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¢uzuka"
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNYECKUX SABJICHUN

1.4

ONMCHIBATh M3y4YEHHBIE CBOMICTBa Tel U (pU3MUECKHUE SIBICHUS,
UCTONb3ysd (U3MYECKHe BETUYMHBI, HPU ONMCAHUM TPABUILHO
TPakTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
00O3HaYeHUsT M eIUHHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(opMyIibl, CBSI3BIBAIOLINE JaHHYIO (U3MYECKYI0 BEIMUYMHY C
JIPYTUMH BEIMUYUHAMHU, CTPOUTH IpaUKH U3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETMYUH

L.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/ISI/I‘ICCKI/IC SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMYJIHpOBKy 3aKOHa W 3allMChiBaTb €ro MareéMaThu4CCKOC

BBIPa)KCHHE

1.6

OOBSACHATH (PU3NYECKHE SBJIEHUS, POLIECCHl U CBOWCTBA Tell, B TOM
4yluclie U B KOHTEKCTE€ CHUTyalMil MNpPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 | — 2 jormyeckux miaroB ¢ omopoid Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (PM3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU




1.7

pemaTh pacu€THbie 3a1aud B 1 — 2 elcTBUS, UCTIONB3YS 3aKOHBI U
(dbopMyIbl, cBsi3bIBarolME (DU3MUECKHE BEJIMYUHBI: HA OCHOBE
aHalM3a yCJIIOBMS  3aJayd  3alMChIBATh  KpPaTKOE  YCIIOBHE,
MOJICTaBIATh (U3MUYECKUE BEIMYMHBI B (OPMYIbl U TNPOBOJIUTH
pacuéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOU

(hu3HUECKOI BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TTOMOIIH
(Gu3MYeCKUX METOJI0B, B OIMCAaHMM UCCIEIOBaHMUS BBLIENIAThH
IIpOBEpSiIEMOE  NIPENIOoJIOKEHHe  (TUIoTesy),  pasiaudarh U
UHTEPIPETUPOBATh MOJTyYEHHBIH pe3yiabTaT, HaXOAUTh OMIMOKU B

XO0J¢€ oIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
¢buznueckux  CBOWCTB  Tel:  (opMynHpoBaTH  MPOBEPSIEMBIE
NPENONIOKEeHNsI, COOUpaTh YCTAaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$[, 3allMChIBATh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOBI

BBITIOJIHATD MPSIMBIE U3MEPEHHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
1M (ppOoBBIX NPUOOPOB, 3aMKUCHIBATh MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH aOCOIOTHOM MOTPEIHOCTH U3MEPEHUH

MPOBOJUTHh  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HUUECKOI
BEJIMYMHBI OT JPYrOM C HCIIOJIB30BAHUEM MPSIMBIX H3MEPEHH,
y4acTBOBATh B IJIAHUPOBAHMH Y4EOHOTO HCCIEAOBaHUS, COOMpaATh
YCTAHOBKY M BBINOJHATh HU3MEPEHUS, CIEAYys IPENI0KEHHOMY
miaHy, (UKCUPOBATh pPE3ylbTaThl TOJYYCHHOM 3aBUCUMOCTH
(U3MYECKUX BEIUYUH B BUJE MPEATOKEHHBIX TaOIUI] U TpaduKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCICAOBaHUA

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CICOYA
HPCHHOX(CHHOﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

coOyoaTh MpaBWia TEXHUKH Oe30macHOCTH mpu pabore ¢

1ab0opaTOPHBIM 000PYIOBAHUEM

1.14

yKa3bIlBaTh MPHUHIMIBI JEHCTBUS TPUOOPOB U  TEXHHUYECKHX
YCTPOMCTB, XapaKTepU30BaThb NPUHLUIBl JEHCTBUS H3YyYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMMCAHUSA,




1.15

UCTOJB3ys 3HAaHUS O CBOWCTBAX (UBHYECKHX SBICHUH W
Heo0XoauMble GU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAUTH THpUMeEphl (HAXOOUTh HH(GOPMAIMIO O IpHUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUA B
MOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpene

1.16

OCYIIECTBIISITH 0TOOP MCTOYHUKOB MHPOpPMALUH B ceTH MHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUNW U MYyTEM CpPaBHEHUS PA3IUYHBIX MCTOYHUKOB
BBIIENATh MH(POPMALIMIO, KOTOpasi SBJISIETCS MPOTUBOPEUYHUBOIN MM

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

“H(pOpMaIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HH(POpMaANMU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJUYHO JIeNaTh KPaTKue COOOIIEHUs O
pe3yibTaTax MPOEKTOB WM Y4EOHBIX HCCIEAOBAHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh W3YyYEHHBIN MOHATUHHBIN ammapaTr Kypca

(U3HKH, COPOBOXKIATH BHICTYIIJICHUE MPE3eHTaIuei

1.19

MpU  BBINOJIHEHUH  y4EOHBIX MPOEKTOB M  HCCIEI0BaHUM
pacripenienath O0S3aHHOCTH B TpyIIleé B  COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM ILJIaHa
NeWcTBUHM, aJeKBaTHO OLEHHBATb COOCTBEHHBIM BKJIaJ B
JeSITeNIbHOCTD TpyMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIIUX

8 KVIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

1.4

1.5

pas3iiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SIBJICHUC

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIleM MHUpE, B TOM 4Hcie (U3NUECKUE SIBICHUS B IPUPO/IE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

ONKCHIBATh HM3y4YEHHBIC CBOMCTBa Ted M (pu3HuUeckue sBICHUS,
WCTIONB3Ysl (PU3WYECKHE BEIMYUHBI, MPU OIHMCAHWUU IPABUIBHO
TpPakTOBaThb  (DU3MYECKUN  CMBICTT

HCIIOJIb3YEMBbIX BCJINYHH,

0003HAaYEHUsI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMUYUHY C
JIPYTUMH BeIHYUHAMHU, CTPOUTH TpaUKH N3yUEeHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (bI/ISI/I‘ICCKI/Ie SABJICHUS U ITPOLECCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3aluCbiBaTb €ro MaTeMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UUYECKHE MTPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalluii MPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYHMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
1 — 2 noruyeckux mIaroB ¢ NOomouiblo 1 — 2 M3y4eHHBIX CBOMCTBA

(bu3nuecKux SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIe 3aa4u B 2 — 3 EMCTBHS, UCIOJIb3YSl 3aKOHBI U
(bopMysbl, CBs3bIBaOIIUE (U3UYECKUE BEIWYMHBI: Ha OCHOBE
aHaJIM3a YCJIOBMS 3a/1a4M 3alMCHIBATH KPAaTKOE YCJIOBHE, BBISBIATH
HE/OCTAaTOK JAaHHBIX JUIS pelIeHHs 3a/aud, BBIOUpATh 3aKOHBI U
(dbopMyIibl, HeoOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PAcUEThl U
CpaBHUBATh MOJYYCHHOE 3HAueHHE (U3UYECKONH BEIHYMHBI C

HU3BCCTHBIMHU JaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh NMPH MOMOLIH

(1)I/I3I/ILICCKI/IX MCTOOOB, HCIIOJIIB3ysA OINHWCAHHUC HCCICIOBAHUA,




1.9

BBLACIATH IPOBCPACMOC MMPECAIIOJIOKCHNUEC, OUCHUBATL NPABUJIBHOCTDH

IopsAAKa IPOBEACHU UCCIICAOBAaHUA, ACTIATh BEIBOABI

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (DU3MUYECKUX SIBICHUN WM
(¢u3nUecKux  CBOWCTB  Tel:  (HOpPMYIHpOBaTH  MPOBEPSIEMBIE
MPEIIOI0KEeHUs, COOUpaTh YCTAHOBKY W3  MPEIJIOKECHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BBIBOBI

1.10

1.11

BBIIIOJHATL HOPAMBIC HU3MCPCHHUA C HCIIOJIB30BAHHUCM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3UUECKUX BEIUYMH, CPaBHUBATH
pe3ysbTaThl  W3MEpPEHUH ¢ yd4€ToM 3amaHHOW  aOCONFOTHOU

INOIrpCIIHOCTHU

IPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBl OT JPYrod C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMI:
IUTAHUPOBATh HCCIEI0BaHUE, COOMpPATh YCTAHOBKY U BBIIOJHSATH
U3MEpEHUs, Cleqysd TPEeAJOKCHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHONW 3aBUCUMOCTHU B BUJI€ TaOJIUI U rpadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3UYECKHX  BEIMYHUH:
MJAHUPOBaTh ~ HW3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJ0KEHHOM WHCTPYKLUMHU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUja TEXHUKH Oe30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKTepu30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HA MX OINHCAHMS, HCHOJb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SABICHUH U HEOOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TEXHUYCCKHUEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI 1o CXEeMaM U CXEMATUYHBIM PUCYHKAM, COCTABJISITh CXCMBI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB 2JICKTPUUYCCKUX merei

1.16

MPUBOAUTL TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUHU B
MOBCETHEBHOW KW3HM Il oOecrieueHuss O€30MacHOCTH TIPH

oOpameHun ¢ TpubopaMHd UM TEXHHYECKUMH YCTPONCTBaMH,




1.17

COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO
IIOBE/ICHU B OKpYXKaloLIeH cpene

OCYILLIECTBIIATh NOUCK HMH(MOpMALMKM (PU3MUECKOrO COAEPKAHUS B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIJEIATh MH(POPMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUECKOro COAep KaHUs, CIPABOYHbBIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/aBaTh COOCTBCHHBIC TIHMCHbMCHHBIE U  KpPATKHUE YCTHBIC
cooOmieHus, 0000mas uHPOpMaAIUI0 U3 HECKOIBKUX HCTOYHHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITyOJMYHO IMPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MM UCCIIEIOBATEIBCKOM NeSTeNbHOCTH, TIPU
9TOM TPAaMOTHO MCIOJb30BATh M3YYEHHBIN IMOHATUHHBIN amnmapar

Kypca (I)I/IBI/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHHeﬁ

IIPpH BBIITIOJIHCHUHA y‘IC6HBIX ITIPOCKTOB U I/ICCJ'IC)IOB&HI/II\/’I (1)I/ISI/I‘~I€CKI/IX
IpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Tpyniie B COOTBETCTBHUU C
IIOCTAaBJICHHBIMU 3aJgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ 151 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYHIIbI, BBICTPAHWBATDH
KOMMYHHUKATHBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

1.2

pas3iiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHHE

1.3

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B

OKpY’KaloIlleM MHUpE, B TOM 4Hcie GU3NUYEeCKUe SIBICHUS B MIPUPO/IE,




1.4

1.5

IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (PU3HAKHN) (PU3NUECKUX SIBICHUI

ONMCHIBATh HM3y4YEHHBbIE CBOICTBa Tel U (pu3Mueckue sBICHUS,
UCTONB3ysd (U3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABUILHO
TPakTOBaThb  (DU3MYECKUI  CMBICT  HCIOJNb3YyeMbIX  BEJIUYHH,
00O3HaYeHHss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GbopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHYHUHY C
JIPYTUMH BeIMYUHAMHU, CTPOUTH IPaUKK N3yUYEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCINMYHMH

XapaKTCpU30BaTb CBOICTBa TCII, (bPISI/I‘IeCKI/IC SIBJICHUA WU IIPOLECCCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYecKuX IIaroB ¢ MOMOLIBI0 2 — 3 M3yYEHHBIX CBOMCTBA

(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemaTh pacuéTHble 3a7aydl (OMHMparoIMecs Ha cucrtemy u3 2 — 3
YpaBHEHMI), HCHOJb3ysl 3aKOHBI M (QOPMYJbl, CBS3bIBAIOLINE
¢u3nyeckue BENUYMHBL: HAa OCHOBE aHaln3a YCIOBHS 3aJauu
3alMChIBaTh KPaTKOE YCIOBHUE, BBIABIATh HEAOCTAIOIIME WIIU
M30BITOYHBIE JAHHBIE, BEIOUPATh 3aKOHBI M (HOPMYJIbI, HEOOXOMMBbIE
JUISL pElIeHUs, TPOBOAUTH Pacu€Thl U OIEHUBATh PEATHMCTUYHOCTH

TOJIYUYCHHOT' O 3HAUCHUA (I)PI3PI‘-ICCK01>1 BCIIMYHHBI

pacCrio3HaBaTb HpO6HeMLI, KOTOPBIC MOKHO PCHINTL MPU IMMOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOIO0B, UCIIOJIB3Ys OIMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOPSAAKaA
IIPOBCACHHA HCCICAOBAaHUA, [OCJIaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIIeHI/II71 " OIIBITOB

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DPU3MUYECKUX SBICHUN WM
(U3MUECKUX CBOMCTB TEJ: CAMOCTOSTEIFHO COOMPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI




1.10

1.11

1.12

MPOBOJIUTh TPU HEOOXOTUMOCTH CEpPHI0 NPSAMBIX H3MEPEHU,
OIpeIesIsisl CpeHee 3HAYCHHE H3MepseMOil BeaHuuHbI ((HOKyCHOE
paccrosiHie coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCHpPOBATh PE3YJIbTAThbI
MOJIYYCHHOUW 3aBUCUMOCTH (DM3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJADI 110 PE3yJIbTaTaM UCCICAOBAHUA

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ HM3MEPEHHUs,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHHUs], CIeAys MPEeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYCHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHbIE pPe3ylbTaTbl C YYETOM 3aJaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKH Oe30macHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000pyI0BaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUEHHBIX (U3NYECKUX MOJEINEH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBaxX (DU3MYECKHX SABICHUH U HEOOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJOTMYECKHUX MPOIECCOB MPH PEIICHUN Y4eOHO-MPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKEeHUH B IIJIOCKOM

3epKajie U COOMparoNIei JTNH3e

1.17

MPUBOAUTE TPUMEPHl (HAXOIUTh HMH(POPMAIMIO O TPUMEPaX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MYECKUX  3HAHUM B
MOBCETHEBHOW KW3HM Il  oOecrieueHuss O€30MacHOCTH TIPH

oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHCHUA 3I0pPOBbA U CO6JIIOI[€HI/I$I HOPM 3KOJIOT'HYCCKOTO

MOBEJICHUS B OKPYKAIOIICH cpefie

OCYILIECTBISATh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIUPYST TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENCJICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIMM HAa OCHOBE WMMEIONIUXCS 3HAHWA U JIOTIOJHUTEIbHBIX

HCTOYHHKOB

UCIOJb30BAaTh IIPU BBHIMNOJIHEHUH Y4YEeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOYHbIE
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BianeTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUK U3 OJHON

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUUYECKOTO
coJiepKaHusl, MyOJINYHO MPEJICTABIATh PE3YIbTaThl IPOSKTHON WITN
WCCTIEOBATENIbCKON  NIEATENbHOCTH, TIPH  3TOM  TPaMOTHO
WCIONIb30BaTh M3YYCHHBIH TOHSATHUHHBIA ammapar u3y4aeMoro
paszena (U3MKU U CONMPOBOXKAATh BBICTYIUIEHHE IpE3EeHTalueil ¢

y4€TOM 0COOCHHOCTEN ayJUTOPUN CBEPCTHUKOB

IIPY BBINOJHEHUN YY€OHBIX IPOEKTOB U UCCIEI0BAaHUHN (PU3NUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMHM 33Ja4aMM, CJIEIWTh 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM W  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBIH BKJIQJ] B JESATENbHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWCTBUE, IPOSBIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®u3zuka — Hayka O mnpupone. SBiueHus NIPUPOIBI.
dusnyeckue SABICHUS: MEXAHUYECKUE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

®uznyeckue BenMuuHbL. M3mepeHue (¢uznuecKkux
BennunH.  Pusnueckue npubopsl. IlorpemHocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHHUI]

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUS: HAOIIOACHUE,
IIOCTAaHOBKA Hay4YHOI'0 BOIIPOCA, BBIABUKCHUE TUIIOTES,
9KCIIEPUMEHT MO0 IMPOBEPKE THUIOTE3, OOBSICHEHHE

Ha6n}oz[aeMor0 SABJICHUA
Omnucanue (I)PBH‘IGCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3smepenune TEMIIepaTypbl pu ITOMOIIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAIJIBHBLIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

CTpOCHI/IC BCIICCTBA: AaTOMBI MW MOJICKYJIBI, HX

2.1 pa3Mepbl. OnbITHI, TOKa3bIBAKOIINE AUCKPETHOE CTPOEHUE
BEIIECTBA
JIBrxenne wyactul BemectBa. CBs3b CKOPOCTH
2.2 JIBIDKEHUS 4YacTUIl C TeMmieparypoil. bpoyHoBckoe
nBkeHue, Iuddysus
53 B3anmoaeincTBre 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B,
KUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  Tel.
24 B3anMoCBsA3bp MEXIy CBOWCTBAMM BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX U HMX AaTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUHN BOJIBI

[IpakTuueckue padbOTHI:
Onenka jauaMerpa aromMa METOJIOM psIoB  (C
HCIoJIb30BaHueM (otorpaduii).
2.6 OneITel IO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS
ra3os.
OnpiTel 1O OOHapyXEHHIO  JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexannueckoe I BUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBM)KEHUE
32 Ckopoctb. Cpeassisi CKOPOCTh NP HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEpLUUHU. B3anMopelictere
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  INIOTHOCTH €
' KOJMYECTBOM MOJIEKYJ B €iMHMIIE 00bEMA BeIllecTBa
3.5 Cwita Kak XapakTepHUCTHKA B3aUMOICHCTBUS TeEll
36 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuisl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia Tsokectu. Cuiia TSXKecTH
' Ha Jpyrux maHerax. Bec Temna. HeBecomocTs
28 Cuna tpenus. TpeHue CKOIBXKEHUS W TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3. Ciio’)keHHe CuJl, HalpaBJICHHBIX MO OJHON MPSIMOM.

PaBHozelcTBYIOIMAs CHUIT

3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHne CKOpPOCTHM PaBHOMEPHOIO JBUKECHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTO
aBTOMOOWIE W Tak panee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa IO
HaKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEpaoro  texna.  OmbIThl,  AEMOHCTPUPYIOLIUE
3aBHCUMOCTH PACTsDKEHUS (eopManyn) Ipy>KUHbI OT
NPUIOKEHHOW cuibl. ONbITH, JIEMOHCTPUPYIOLIME
3aBUCHUMOCTD CHJIbI TPEHMSI CKOJIbKEHUSI OT BEca TeJla U

XapaKTepa COIpUuKaCarOINXCA HOBCpXHOCTeﬁ

dusnuecKue BICHUS B IIPUPOJE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMM B )KMUBOM M HEKUBOU ITPUPOJE,

ﬂeﬁCTBHe CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaI JUHAMOMCETP, IIOAIIHUITHUKKU

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenue TBEpAoro Tema. CrnocoObl YMEHBIICHHUS H
YBEJIUYEHHUS TABICHUS

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

0o0BEMa, TeMrnepaTypbl

4.3

4.4

4.5

4.6

Hepeﬂaqa JaBJICHHUA TBépI[I)IMI/I TCJIIaMU, ) KUJKOCTAMHU U

razamu. 3akoH Ilackans. IIlHeBMaTHUeCKHE MAIIMHEI

3aBHUCHUMOCTh JaBII€HUS KHUAKOCTH OT TJIIYOHHBI.
I'mapocraTnueckuit napajokc. CooOmraromnnecs

COCYybI. FI/I,Z[paBJ'II/I‘-IeCKI/IC MEXAaHU3MBI

Atmocdepa 3emnmnm U arMocepHOe JIaBJIEHUE.
[IpyuuHBl CylIeCTBOBaHMSI BO3AYIIHOM  000JIO0YKH
3emiu. OmnpIT Toppuyennu. 3aBUCHUMOCTh
aTMoc(epHOro JaBi€HHUS OT BBICOTHI HAaJ YpPOBHEM
Mops

Nsmepenune armocdepnoro nasnenus. [Ipubopsr mist

M3MEPEHUs: aTMOC(EPHOTO TABICHUS

4.7

JleiicTBHE JKUIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
Teno. BelTankuparomias (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

UccnenoBanne 3aBUCHMOCTHM Beca Tela B BOJE OT
00béMa TOrpYKEHHOH B JKMIKOCTh YacTH Teja.
OnpeneneHre BBITAJIKUBAIOWIECH CHUJIIbI, JEHCTBYIOLICH
Ha Telo, MOrpyxEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBHITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIICH
Ha TEIO B JKUJIKOCTH, OT MacChl Tella. OIBITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTh  BBITAJIKHUBAOLICH
CHWJIBI, IEHCTBYIOLIEH Ha TEJO B JKUIKOCTHU, OT 00BbEMaA
MOTPYKEHHOM B KUAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xugkoctu.  KoHcTpyupoBanwe — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM U  OmOpeneneHue  eé

Irpy30I10AbEMHOCTH

4.10

dusnueckue SIBJICHUA B nmpupoae: BIIMSAHHC
aTMOC(bepHOl"O JaBJICHHUA  Ha JKMBOM OpTraHHu3M,

TJIaBaHUE PHIO

4.11

TexHuueckue ycTpoHCTBa: COOOINAIOLIMECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 MexaHn4deckast MOIITHOCTD

53 [IpocTeie MexaHW3MBI: pblUar, OJIOK, HAKJIOHHAS

' I0CcKOCTh. [IpaBuio paBHOBecus prluara

54 [Ipumenenue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHukd. Koapduuuent

5.5 IIOJIE3HOTO JCHCTBUS MEXaHHU3MOB. [Ipoctoie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTreHmanbHast SHEPTUM Tea, MOJHITOTO Hall 3eMIIEH

5.7 Kunernueckas sneprus

sg [TonHast mexaHuyeckasi SHEprusa. 3aKOH U3MEHEHUS U

COXPAaHCHUSA MEXaHH4YeCKOM SHECPTrHUn




5.9

5.10

[IpakTuueckue padbOTHI:

Onpenenenue  paboOThl  CWJIBI  TPEHUS  NPHU

PAaBHOMEpPHOM  JIBDKECHMM Tella 110 TOPHU30HTAIBHON
nosepxHocTu.  MccnenoBaHue — yCIOBHM — paBHOBECHS
ppruara. Msmepenne KIIJ[ HaKIOHHOM  IUIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEpIrun

dusndyeckue SIBJICHUSA B npupoaec: pbiHaru B TECIE

YCJIO0BCKa

5.11

8 KVIACC

Kox Kon
pasaena 3JIeMeHTAa

TexHudeckue yCTpOMCTBA: pblYar, IIOABUKHBIM H
HEMOJBY)XKHBINA OJIOKH, HAKJIOHHAS IJIOCKOCTb, IIPOCTHIE

MEXaHU3MBbI B OBITY

IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecrBa. Macca M pa3Mepsl
MoJieKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHHpHOKHHeTI/I‘IeCKOﬁ TCOpHUUn

Mognenu  TBEpPAOro, JKUAKOTO M Trazoo0pa3zHOro
cocTosHui BemecTBa. Kpucrammdeckue u amopdHbie

TCJ1a

OOBsicHEHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TeIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMmaunBaHue U KallWJUISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cKaThe

6.6

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABMXKCHUS YaCTHUI]




Buyrpennss SHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE
paboThI
63 Bunst TEIJIONEepeaun: TEIJIONPOBOJHOCTb,
' KOHBEKIIUS, U3Iy4YEHUE
KomnuectBo  TemnoTel.  YaeinbHas — TEIUIOEMKOCTb
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
611 [InmaBienne W OTBEpJEBaHUE  KPHUCTAJUIMYECKUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Brnaxxnocts Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Mpuamuner  paboTel  TeroBbix apurateneid  KITJ
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBele IBUTAaTENIM U 3alATa
OKPYXaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TEIUIOBBIX MPOIECCax
[TpakTudeckue pabOTHI:
OnpiTbl MO OOHApY)KEHHIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnBITH 110 BRIPALTMBAHUIO KPUCTAILIOB OBapEHHOU
COJIM WUJTU caxapa.
6.17

OnpIThl 10 HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.

OnpezneneHue 1aBiIeHUs BO3yXa B OaJUIOHE IITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUS.




[IpoBepka runoressl JIMHEHHON 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTypBbl.

HaGmoienne u3MeHeHusI BHYTPEHHEH dHEpPTUU Tela
B pe3yJbTaTe TEIIoNepeaayu U paboThl BHEITHUX CHIL.

HccnenoBanue  sIBJIGHHUS ~ TEIJIOOOMEHa  IMpU
CMEUIMBAHUM XOJIOJHOUN U ropsiueid BOJBI.

Omnpenenenre KOJUYECTBA TEIIOTHI, IOJYyYEHHOTO
BOJIOH TPH TEIUIOOOMEHE C HArpeThiM METALTHYCCKHM
LHUAJTUHAPOM.

Onpenenenue yieabHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCHapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXKHOCTU BO3AYXA.

OHpeI[CJ'ICHI/Ie y,HeHBHOﬁ TCIIJIOTHI IIJIaBJICHHA JIbJA.

6.18

6.19

®dusnyeckue SBJICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaWUIAPHBIC SIBIICHUS B TIPHUPOJIE,
KPHUCTAILIBI B IpUpoO/Ie, n3nydenue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckne yCTPOMCTBA: KalWUISAPbI, MPUMEPHI
MCIIOJIb30BaHUsI KPUCTAIJIOB, KUJAKOCTHBIN TEPMOMETD,
JATYUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Teil. [[Ba poja aNeKTpUudecKuX 3apsioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kyrona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUSA MEKIY TEIaMu)
DnexTpudeckoe noJie. Hanpsxénnocts

7.3 aneKkTpudeckoro mois. [lpuHumn — cynepno3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenu »snexTpuueckux 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs FIEKTPUIECKOT0 3apsiaa
76 ONEeKTpUYEeCKU  TOK.  YCIOBUS  CYyLIECTBOBaHUS
' AIIEKTPUYECKOr0 TOKA. ICTOYHMKN IOCTOSIHHOIO TOKa
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckass unenb. Cuia ToOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
=9 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3axon OMa 11 yyacTKa Lenu
[locnenoBarenpHOE U MapaIEIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
713 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrossHHBIE MarHuThl. B3auMoaerncTBrue MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHuTHOe mojie 3€eMIIM U €ro
' 3Ha4YEHHE VIS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTHOE TOJIE AIEKTPUYECKOTO
' Toka. [[puMeHeHne 3JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MArHUTHOTO MOJSI HAa MPOBOJHHUK C TOKOM.
17 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banue
. JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIIoOpTe
718 Oneitel  ®apanes.  SIBneHue  2IEKTPOMArHUTHON

uHaykuuu. [Ipasumno Jlenna




7.19

7.20

DJIeKTpOreHepaTop. Crioco0sr MOJTyYEHUS
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJ/ISIEMBIX HCTOYHHKAX OHEpPIrun

[TpakTryeckue paboTHI:

OnbITHI 10 HAOIIOACHUIO SJIEKTPU3ALUH TEI MHIyKIIHEeH
U IIPU COTIPUKOCHOBEHHUH.

HcenenoBanue AEMCTBUSA DIEKTPUYECKOrO IOJISA HA
IPOBOJIHUKY U JUIJIEKTPUKH.

COopka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMHU
MIOCTOSIHHOT'O TOKa.

W3mepeHue U peryJiupoBaHHue CUIIbI TOKA.

M3mepeHue U peryaupoBaHue HaNpsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
4yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa MU
HaIpPsDKEHUS Ha PEe3UCTOpE.

OmnbITHI, JEMOHCTPUPYIOILIKE 3aBUCHUMOCTh
AJIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €r0
JUIMHBI, TUTOIIA/IA TIONIEPEYHOT0 CEYEeHUs] U MaTepuana.
[IpoBepka mpaBwiIa CJHOXKEHHUS HaNpsOKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[TpoBepka npaBuiia i CUIIBI TOKA MPHU HapaielbHOM
coeMHeHUu pe3uctopoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKa, HUAYUIETO Yepe3 pe3ucTop.
OmnpeneneHve MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Heil. Onpenenenne KII/I narpeBatess.
Uccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO MOJIs
MOCTOSIHHBIX MAarHUTOB TPU HMX OOBEJUHEHUH W
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnsITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




B3aHMOIIeI>’ICTBHSI KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBHUSI MAarHUTHOTO IOJII Ha IPOBOJHUK C TOKOM.
Koncrpynposanue 54 U3y4EHUE paboThI
3JIEKTPOABUTATEIS. N3mepenne KIIJ
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JI€KTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHM 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKa

7.21

7.22

dusnueckue SBJICHUS B TPHUPOAC: DIECKTPUUYECKUE
SBIICHUST B arMocdepe, DIEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE MoJIe 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TOJIS TSI )KU3HU Ha 3eMJie, TIOJISpHOe

CHAHHC

TexHUYEeCKHE YCTpPOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK INEKTPUUECKOIN SHEPTHUH,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, HAarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, rEHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kox anemenra [IpoBepsiembie 371EMEHTHI COAEPKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA
g 1 Mexanuyeckoe ABWXKEHUE. MarepuaibHas TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepaBHOMepHOE  NPSIMOJIMHEMHOE  JIBUJKCHHE.
8.4 CpenHsis W MTHOBEHHasT CKOpPOCTb  Tejla  MOpH
HEPaBHOMEPHOM JIBH>KEHUH




VYckopenue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE

8.5
JIBOKEHUE
8.6 CoOoanoe magerue. OnbIThl [anuiies
PaBHOMepHOE ABMKEHHE 0 OKpYKHOCTHU. [lepuoa u
8.7 gactota oOpauieHus. JIuHeliHas W yrjaoBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 ITepssiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertuii 3akon HeroTona

8.11 [IpuHIUI Cynepro3uIuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHus: cuia TPEHMsI CKOJBXKEHMsS, cuia
' TPEHUs TIOKOSI, IPYTrue BUJbl TPEHUS

%14 Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHMS.
' YckopeHue cBOOOIHOTO TaIeHUs

g 15 [Buxenne nnaHer Bokpyr Comnma.  IlepBas
' KOCMHU4YecKasi ckopocTb. HeBecoMocTh U meperpys3ku

816 PaBHOBecue MaTepuanbHOW TOUKH. AOCOJIIOTHO
' TBEPIOE TEIIO

817 PaBHOBecue TBEPAOro Tesa ¢ 3aKPEIIEHHOW OCHIO
' BpanieHus1. MomeHT cwiibl. LleHTp TskecTn

8.18 Nmnynec Tena. U3menenne umnynbca. IMiynbe cuiibt

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE nBUXKEHME

8.21 Mexanunueckasi paboTa U MOIIHOCTb

829 Pabota cun TsKecTH, ympyroct, TpeHus. CBs3b
' SHEPruu U paboTh

823 [loreHunanbHas »SHeprusi Tena, MOJHATOTO HaJ
' MIOBEPXHOCTBIO 3eMIIN

8.24 [ToTeHumanbHast SHEPTUs CKATOU MPYKUHBI

Kunernueckas sHeprus. Teopema 0 KUHETHUECKOM
8.25
SHEPIrUu
8.26 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUU




8.27

[TpakTuyeckue paboOTHI:

OmnpeneneHne CpeaHe CKOPOCTH CKOJIBKEHUS OpycKa
WIA JBWKCHUS IIapHKa 10 HAKJIOHHON IUIOCKOCTH.
OmnpeesieHre YCKOPEHUS Tejla PH PAaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IPH
PaBHOYCKOPEHHOM  JIBHDKGHHUH  0Oe3  HaydaJbHOM
CKOpOCTH.

[TpoBepka THUIOTE3bI: €CAM TPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 Ha4aJbHON CKOPOCTH ITYTH OTHOCSTCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne  3aBUCHMOCTH CHJIBI ~ TPEHHUS
CKOJIbKCHUSI OT CHJII HOPMAaJbHOTO JaBIICHHSL.
Onpeneneane Kod(pPUIMEHTA TPEHHS CKOJIBKEHUS.
OmnpeneneHue >KECTKOCTU MpyxuHbL. OnpenencHue
pabOThI CHJIBI TPEHHUS TPU PABHOMEPHOM JIBHIKCHUH
TeJa 0 TOPU30HTATLHOU TTOBepXHOCTH. OmpeesieHue
paboThl CHJIBI YINPYrOCTH TPU TOABEME Tpy3a C
UCTIOJIb30BAHUEM  HETIOABMIKHOTO M TIOJBMIKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B npupoac: MpPUIMNBLI U OTJIIUBEI,
JABWMKCHUC IIJIAHCT ConneyHoH CHUCTCMbI, PCAKTUBHOC

JABMIKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpOMCTBA: CHUIOMETP, JAaTYUKHU

MMOJIOKCHHA, PACCTOAHNA U YCKOPCHUSA, PAKCTLL

MEXAHUYECKUE KOJIEFBAHUA 1 BOJIHBI

KonebarenbHoe JBUKEHHUE. OcHOBHBIE
9.1 XapaKTepUCTHKU  KONEOaHWii: TMepHoJ, YacToTa,
aMILTUTY/Ia
MaremaTuueckuii W TOPYKUHHBIA ~ MasiTHUKH.
9.2 [IpeBpamenre  >HEpruM  OpU  KoJeOaTEILHOM
JBUKEHUUT
93 3aryxatomue kojebanus. BeiHyKIeHHBIE KOJICOaHNUS.

Pe3onanc




94

Mexannueckue BoJHBEL CBONMCTBA MEXaHUYECKHUX
BoJiH. [IpomonbHble W TONEepeyHble BOJHBL. J[nuHa
BOJIHBI u CKOpPOCTH €€  pacrpoCTpaHEHHS.
MexaHu4eckue BOJIHbI B TBEPJOM TeJe, CECMUYECKUE

BOJIHBI

9.5

3Byk. [')pomMKoOCTb U BbICOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wudpa3Byk U ynbTpa3sByk

9.7

[TpakTuyeckue paboOTHI:

Ompenenenue 4acToThl W NepHoAa  KojeOaHMi
MaTeMaTU4eCKOro MasTHHKA.

Ompenenenue 4acToThl W TepHoaa  KojeOaHWi
NPYKUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH IepHoJa KoyeOaHH
NOJIBELICHHOTO K HHUTU TIpy3a OT JJIMHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH IepHoJa  KoJeOaHHi
NPY)KHHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH  Tepuoja  KojeGaHMH  Tpy3a,
MOJIBELICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
NpyKHUHBL.  V3MepeHue  yCKOpeHHs CBOOOIHOTO

naJicHus

9.8

9.9

du3nueckue SBJICHUS B MPUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMHYECKUE BOJIHBI,
I[yHaMH, X0

TexHu4yeckne yCTpOMCTBA: 3XOJIOT, HCIOJIb30BAHUE

yIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNIEeKTPOMarHUTHOE MoJie. DIEeKTPOMarHUTHbIE BOJIHBI.

CBolicTBa SJICKTPOMArdHuTHBIX BOJIH

10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi mpupoaa csera. CKOpoCTh CBeTa.
' BonHoBBIE CBOMICTBA CBETa
[TpakTuyeckue paboOTHI:
10.4 N3ydeHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C

MOMOIIIBI0 MOOMIJIBHOTO Tesie(oHa




11

@usnueckue SBICHHUS B NPUPOJE: OUOJOTHYECKOE
10.5 JNIEWCTBHE  BHJAMMOTO,  YIbTPaHOJIETOBOTO  H
PEHTIE€HOBCKOI'O U3JIy4eHUI
10.6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydeBas monenb cBera. IcTouHnku cBeTa
11.2 [IpsamonuHeitHOe pacipoCTpaHEHHE CBETa
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa)KeHHsI CBETa
114 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
' [TosiHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 Jlunza. Xox nydeit B inuH3e
116 OnTrueckas cucrema (poroanmapara, MUKPOCKONA U
' TeJecKorna
117 I'maz xak omnTHueckas cucTeMa. bnmu3opykocTs u
' JTAIbHO30PKOCTh
Paznoxenue Oesnoro cBera B crnekTp. ONbIThI
11.8 Heiorona.  CnokeHue  CIEKTpalbHBIX  LIBETOB.
Hucnepcus ceera
[TpakTyeckue paboTHI:
HccnenoBanne 3aBUCUMOCTH  yIjla  OTpayKE€HUS
CBETOBOTI'O JIy4a OT yIJIa NaJeHUs.
N3ydyeHne xapakTepUCTUK M300pa)keHHs MpeaMeTa
B IUIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCMMOCTU yrjla MpPeIOMIICHUS
11.9 CBETOBOI'O JIy4ya OT yIja MaJeHUs Ha TPAaHULE «BO3JYX —

CTEKIIO».

ITonyyenune U300pakeHH c IIOMOIIBIO
coOMparoIel TUH3HI.

Ornpenenenue dboKycHOTO paccTostHUS u
ONTHYECKOM CHIIBI COOMpAIOIIEeH JTMH3HI.

OMnBITHI O PA3IOKEHUIO OETIOT0 CBETa B CHEKTP.




OnBITHI 110 BOCHPUSATUIO LIBETA MPEIMETOB IPU UX

HAOJII0/ICHUU Yepe3 1[BETOBbIC (GUIbTPHI

dusnyeckue SIBICHUS B Impupoac: 3aTMCHHUA ComnHna u

11.10 JlyHBI, IBeTa TEN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HeOa, pedpakuus, paayra, MUPax)
11 TexHuyeckne  yCTpOMCTBA:  OYKHM,  IEPUCKOI,
' ¢doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBIE AABJIEHUA
121 Oneitel Pesepdopaa v ruranerapHas MojeNb aToMa.
' Mogaens atoma bopa
122 Ucnyckanne u morjoimieHue cBera aromMmoM. KBaHTEHI.
' JIuneliuaTeie CIEKTpPbI
12.3 PannoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHus
124 Crpoenue aromHoro sapa. HykiionHas wmonens
' aTOMHOTO siipa. M3oronsl
125 PannoaktuBHble npeBpaienus. [lepuon nonypacnaga
' ATOMHBIX SIZIEP
126 S nepHble peakuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U
' MacCcOBOI'0 YHCET
127 DHeprusi CBsI3M aTOMHBIX sAjep. CBsA3b Maccel U
12 ' SHEPTUH
18 Peakiun cunTe3a u geneHus sgep. McrouHuku
' sHepruu CosHIA U 3BE3]
12.9 SlnepHas osHepretuka. JlelicTBHE paaMOAKTHUBHBIX
' M3JIY9CHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTueckue paboThI:
HaGmroienne CIUIONIHBIX W JUHEHYaThIX CIIEKTPOB
1210 U3ITyYEHUS.
UccnenoBanue TpeKOB: U3MEPEHUE YHEPTUU YACTHUIIBI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusim).
W3mepenne paarnoakTUBHOTO (OHA
@usnueckue SBICHHUS B IMPUPOJAC: ECTECTBEHHBIN
12.11 paaruoOaKTUBHBIN don, KOCMHUYECKHE JIy4H,

PagUOAKTUBHOE H3JIy4€HUE IPUPOAHBIX MHUHEPAIIOB,




12.12

JICUCTBUE PAaJUOAKTUBHBIX W3JIyYCHHM Ha OpPraHU3M

YECJIOBCKA

Texnuueckue yCTpoiicTBA: CIEKTPOCKOII,

WHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonnmanue ponu (QU3MKM B  HAYYHOM KapTHHE  MHpa;
c(OPMHUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSA3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu GU3MKA B Pa3BUTHU
€CTeCTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 3BOJIOIUU
(U3HYECKUX 3HAHWHM U WX POJU B IEIOCTHON €CTECTBEHHOHAYYHOMN
KapTUHE MHpa, O BKIAJE POCCUNUCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYKAFOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBWKEHMH Kak
crocobe CyIecTBOBaHMS MaTepuH, 00 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIIECTBAa, O (U3NYECKOH CYIIHOCTH SIBICHHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS II0 OIMCAHUIO UX
XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHX
JaHHOE (U3UYECKOE SIBIICHUE, YMEHHME paclio3HaBaTh MPOSIBICHHUE
HU3YUYCHHBIX (1)PI31/I‘-IGCKI/IX SIBIICHUH B OKpYyXaromeM MHUPE, BBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH )

Brnanenue ocHOBaMM MOHSATUWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX NI PEIIeHHs YIeOHBIX 3ajad;
YMEHHE XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WUYECKUE SBICHHS M

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIMPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBAaTh HU3YYCHHBIC CBOMCTBA T€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOJOB HAyYHOTO IIO3HAHHS C Y4ETOM
coOuroieHHst TTpaBuiI 0€30MMacHOro TpyAa: HalmroAeHue (pU3nIecKux

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
13 JTaHHOTrOo Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATh X0
OTIBITA M 3aIUCHIBATH €0 PE3YyJIbTATHI, (HOPMYIHPOBATH BHIBOIKI;
IPOBEACHUE TPSAMBIX M KOCBEHHBIX H3MEpEHUl (QHU3NUECKuX
BEJIIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CAMOCTOSATEIBLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI W AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysbTaTel ¢  Y4E€TOM 3aJaHHOM IOTPEIIHOCTUH Pe3yJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIICIOBAaHUMN;
CaMOCTOSITEJIbHO COOMpaTh SKCIEPHUMEHTAIbHYI0 YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE IO  HMHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DU3NYECKUX BEJIMYMH B BUAC TAOIUI] U
rpaduMKoOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIe0BAHUS

[lonnmanue  XapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAenel
(MaTepuanbHas TOuka, abCOIIOTHO TBEP/IOE TEJIO0, MOJENU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, MJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasl MOJIeIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIA

00BsICHEHUS PU3NYECKUX MTPOLIECCOB

YMeHue o0bsACHATh (PU3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBSA3U
U CTPOUTH OOBSCHEHHE C ONOpOW Ha M3YYEHHBIE CBOICTBa
¢bu3nueckux SBICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMenne pemath pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI U (POPMYJBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATH KPATKOC YCJIOBHEC 3aJayu,
BBISIBJISITH HENOCTAIOIINE JaHHBIE, BBIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOIUMBIE JTsI €€ PEIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJaHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIMCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs PU3NUEeCKON BETUUUHbI; YMEHHE OIPEIEIsATh Ppa3MEPHOCTh

(¢u3N4ecKoil BETMUNHBI, TOJYY€HHON NP PEIIeHUH 3a/1auu




YMeHne XapakTepu3oBaTh MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONB3Ys 3HAHUS O
CBOMCTBaxX (DM3MUECKUX SIBICHUW U HEOOXOAMMbIE (PUIUYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUd ¢  OBITOBBIMH  NpPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXPAHEHHsS 370pPOBbsi M COOJIOACHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYKAIOWIEH cpene; NMOHHMaHHE
HEOOXOMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(bU3MUECKOTO COAepX)aHUs C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh 1OCTOBEPHOCTh
MOJIy4eHHOW HWH(GOpMAallMd HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB; yMEHHWE HCHOJIb30BAaTh  MPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATypPy
(hU3UYECKOTO COMEPIKAHMS, CIIPABOYHBIE MAaTEPHANIBI, PECYPCHI CETH
Wnrtepner; BiameHue 0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUS
vHpOpMallUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYI0; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB




HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
1O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
1 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMEpHOE ABUkeHME. Cpennss ckopocTs. Popmyna ais
1.2 BBIUHCIICHUS CpEAHEN CKopocTu: v = S/t
PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI TEa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO JIBUKECHHUS:
13 xX(#)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MAJIsi MPOEKLIHMU CKOPOCTH, IMPOEKLUU
IepeMEeNIeHus, IyTH, KOOPAWHATBI IIPU PABHOMEPHOM IPSMOJIMHEHHOM
JBUKCHUU
3aBUCHUMOCTb KOOpPAMHATHI T€jla OT BPEMEHH B Cllydae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKCHUS:
2
Sl =vy #f+ay= ;
2
@opMynbl I NMPOCKUHUU IMEPEMELICHUA, IIPOEKIUU CKOPOCTU U NPOEKLUH
YCKOPEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUH:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, NPOEKIMH IEepEMENICHUs, KOOPAUHATBl IPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. opmyIbl, OMHUCHIBAIOIIUE CBOOOIHOE MACHHUE Tea 0
1.5 BEPTUKAIM (JBMKEHUE Tejla BHU3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH
3emin). ['paduku 3aBHCUMOCTH OT BpEMEHHM JS MPOEKIUH YCKOPEHUS,




1.6

1.7

MIpOCKOHUU CKOPOCTU H KOOPAWHATHI IIpU CBOGOI[HOM naacHuM TCjaa II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpyxkHocTu. Hampapnenue
CKOpPOCTH.

®opmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 pajuyC OKPY>KHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOpPCHUC. HanpaBneHHe HCHTPOCTPEMHUTCIILHOI'O

yckopeHusi. @opmyiia sl BBIYUCICHUS! YCKOPEHUS:

2
_w
=R

d)opMyna, CBA3bIBAOIIAA IEPUOA U YACTOTY O6paHleHI/I$IZ

Macca. [InoTHOCTH BemiecTBa. d)opMyna AJIs1 BBIYUCIICHUSA ITIJIOTHOCTH:

_m
V

1.8

Cuia — BexktopHas ¢uszndeckas BenudnHa. CI0KeHUe CUil

1.9

1.10

SIBnenue nnepuuu. Ilepssiii 3akoH HeroTOHa
Bropoii 3akoH HeroTona:
F=m-d

COHaHpaBJ'IeHHOCTB BCKTOpaA YCKOPCHUS TEJIa U BCKTOPAa CUJIbBI, HCﬁCTBymH.ICfI

Ha TCJI0

1.11

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

1.12

TpeHI/Ie IOKOA U TPCHHUEC CKOJILIXKCHUS. CDopMyna AJI1 BBIYUCIICHUA MO YJISL CUJTbL

TPEHUSA CKOJIBXKCHUSA:




Hedbopmanus Tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIPYrou
nedopmaruu (3axoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
FoG. My -i}}:
R:
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
114 ®opmyna A BBIYMCIEHUS CUIIBI TSOKECTH BOJIM3M moBepxHocTH 3emun: F =
mg.
Jsmwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs 1 nieperpysku
Nwmmynbe Tena — BekTopHas pu3nyecKasi BeIMYHHA.
1.15 p=mi
Nmnynbe cucremsl Ten. M3menenne umiymnbsca. IMIynbe CUiibl
3aKOH COXpaHEHUsI UMITYJIbCa /715l 3AMKHYTOU CUCTEMBI TEN:
1.16 p=myU +m, U, =const
PeakTnBHOE ABMKEHIE
Mexannueckas pabota. @opmyra s BEIYUCIEHUS paObOThl CUIIBL:
A=Fscooso
Mexannueckass MOIITHOCTE:
1.17
v=4
I
Kunernueckas n noreHuuanbHas sHeprus. @opmyna s BBIYUCICHUS
118 KMHETUYECKOM SHEPrUu:




TeopeMa 0 kuHeTHUeCKOU dHeprun. Popmyra s BEIYUCICHUS
IIOTCHLIMAJIbHOW YHEPTUH TeJa, OAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opMmyiia sl 3aKOHA
COXpaHEHHUS MEXaHWYECKOW YHEPTUU B OTCYTCTBUE CHII TpeHust: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPU HATUYUU CUIIBI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. MomenT cuisl: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIH Ooku. KIT/] mpocThix MexaHH3MOB,
n= A‘E[ME:&HE.H
A&?&TIMHH
JlaBiienune TBEpIOTO TENA.
@opMyna /17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
p- F
Eh
101 HaBnenue raza. ATMocdepHoe JaBieHue.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopmyra 7151 BBIYUCICHHS TaBJICHUS] BHYTPH KUIKOCTH:
DP=pgh+p,
1.22 3akoH [lackand. ['mapaBnuueckuii nmpecc
3akon Apxumena. dopmyna s onpeneneHHUs BBITAIKUBAIOMICH CHIIBI,
123 JEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM T'as3:

F_&m. =pgv




VYcaopue miapanus teia. [lnapanue CYZAO0B 1 BO3AYXOILIaBAHUEC

1.24

Mexannueckue KoyneOaHusl. AMIUIMTYa, MEPUOJI W YacTOTa KOJeOaHWI.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii U INpYKUHHBIM MasTHUKM. [IpeBpamienue sHepruu mnpu

KoJ1e0aTeILHOM JIBIKEHUHU
3aryxaromue kojaebanus. BeiHyKneHHbie kosebanus. Pe3onanc

MexaHu4ecKHUe BOJIHEI. HpOI[OJ'IBHLIC H IIOIICPCUYHBLIC BOJIHLI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBIL:

L=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI HAa I'paHUIIC

nByX cpen. MHdpa3Byk u ynpTpa3Byk

1.29

IIpakmuyeckue pabomul

N3mMepenne cpeaHel MIOTHOCTH BEIIECTBA; ApXHUMEAOBOM CHUJIbI; KECTKOCTH
MPY>XUHBL, KOA(PUIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CUIIbI TPEHUS, CUJIbI
YIOPYTOCTH; CPEIHENW CKOPOCTH JABMKEHHUs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka MpH IBM)KEHUH 1O HAKJIOHHOM IJIOCKOCTH; YacTOThI M
nepuoja KojebaHW MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJieOaHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIErO Ha phlyar;
paboThl CHIIBI YIPYTOCTH IMpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OBHKHOTO
0J0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOMH
YacTH Tella U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUITBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENEHU
nedopmauy Npy>KUHbBI; YCKOPEHUs1 Opycka OT yrila HakJOHa HalpaBJIsoLIeH;
neproja (4acToThbl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JUIMHBI HUTH; TIepruo/ia
Kosie0aHUH MPYKUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH IMepHoa KojaeOaHUM HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHSI ppluara

1.30

Dusuueckue s61EHUA 8 npupode: NpuMEpbl ABUXXCHUA C PaA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOUM W HEKMBOU MPUPOJAE, ACUCTBUE CUIIbI TPEHUS B IPUPOIE




U TEXHUKE, MPUIUBBI U OTIUBBI, ABWXKeHUE IIaHeT CONMHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PbIUard B TEJIE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro NaBJeHUS Ha >KMBOW OpPraHW3M, IUIABAHHUE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSIHUSA U
YCKOPEHHS, IUHAMOMETp, MOJUIUIHUKHA, PAKEThl, pbluar, MOJABUXHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHAas IINIOCKOCTb, IMPOCTBIE MEXAaHNU3MbI B 6HTy,

151 cooOmrarnmecs cocypl, yCTPOMCTBO BOJOMPOBOAA, IHIPABINYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, IXOJOT,
WCIIOJIb30BAHUE YIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISAPHO-KHHETHYECKOW TEOPHH  CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOTO, KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUM BElIeCTBA.
Kpucranmnueckue u amopdHbIe TEna

59 JlBiwxkeHue wyactull BemiecTBa. CBsA3b CKOPOCTH JIBUXKEHHS 4YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxenue, nuddysus

23 CMaunBaHue U KalWUISIPHbIC SIBICHUS

24 TenioBoe pacumpeHue u cxxarue

2.5 TemoBoe paBHOBeCHE

Yy Buytpennss sHeprus. Pabora u Temomnepegada Kak crnocoObl M3MEHEHUS

' BHYTpEHHEH HEepPruu

2.7 Bunpl Tenonepeaaun: TeIONPOBOJHOCTh, KOHBEKIIMS, U3Ty4eHUE
HarpeBanme wu oxmaxaenue T1en. KonwmuecTBO TeIIOTHL. Y aenbHas
TEMJIO0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXpaHEHUsl SHEPrHH B TEIUIOBBIX Ipolleccax. YpaBHEHHUE TEIJIOBOIO
OanaHca:
29
Q+0, +..=0
Ucnapenune n koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IMPOLECCE
510 ucCHapeHuss M KoHAeHcaluu. KureHue IKXUAKOCTH. YIenpHas TeroTa

napoo6pa3oBanus: L = Q/m




2.11

BirasxxHoCTh BO311yXa

2.12

[InaBnenue wu kpucraumsauusa. l3MeHeHHE BHYTpPEHHEH DJHEPIMM IIpU

IIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHss SHeprus CropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAaHMs

TOIUIMBA: ¢ = OQ/m

2.14

[Ipunuuns! padots! Temnosbix apurateneil. KI1/1 rernnosoro asurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAUTMYECKOTIO HUIMH]IPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOHM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIyIEH HarpeTblii LWIMHJIpP; KOJWUYECTBA TEIUIOTHI,
OTJ@HHOT'O HArpeThIM LWIMHIAPOM, IIOCJIE OIYCKaHUS €ro B BOJYy KOMHATHOM
TEMIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3AYXa; YAEIbHOW TEIJIOTHI
IUIaBJieHus JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IIpU
Pa3IUYHBIX YCIIOBUSX; SIBJICHMS TEIJIOOOMEHA MpPU CMEIIMBAHUU XOJOJHOU U

l"OpH‘ICfI BOJBI; IpoHecCa UCIIapCHUA

Qusuueckue asneHus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KallWIIJISIpHbIE
SIBJIIGHUSL B IPUPOJIE, KPUCTAJUIbI B NpUpoe, n3nydenue CoiHIa, 3aMep3aHue

BO/1I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE pOChl, TYMaHa, HHEsl, CHera

Texnuueckue ycmpodcmea: KanmnuJJIsIphbI, IIPUMCEPBI HUCIIOJIBb30BaHUA
KpuCTaJlJloB, )KI/I)IKOCTHBIﬁ TEPMOMCETP, JATUUK TEMIICPATYPEI, TEPMOC, CUCTEMA
OTOIUICHUA JOMOB, TUT'POMECTPLI, IICUXPOMCTpP, IapoBasd Typ6I/IHa, ABUTAaTCIIb

BHYTPEHHETO CrOPaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onektpusanus Ten. /[Ba BU1a dIEKTPUYECKUX 3apsiioB

32
33

B3aumoneiictBue 3apspkeHHBIX Tedl. 3akoH Kynona

3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia

34

Onexrpuueckoe mnoine. Hanpsx€HHocTh anexkTpudeckoro mnons. [lpuHiun

CYIIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsnoB. JleMcTBHE 3JIEKTPUUYECKOrO TMOJs Ha

JJIEKTpUYECKUe 3apaabl. [IpOBOOHUKY U TUIIEKTPUKH




[TocTostHHBIN AneKTpUUeCcKul TOK. JlelcTBUS 3neKTpruieckoro Toka. Cusa Toka.

Hanpsioxenue.
3.6 I=q/t,U=A/q
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y JETBHOE AIEKTPUUECKOE COIIPOTUBIICHHUE:
3.7 R = pl/S
A8 3akoH Oma aiig yuyactka anekrpudeckoit uenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHoOe coefMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmeriaHnHbIe COeTMHEHUS TTPOBOTHUKOB
PaboTa u MmomHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
310 OneiT Opcrena. MarHuTHOe MOji€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHuTHON MHIYKITMH
113 MarauTtHoe IOJIE MOCTOSHHOIO MAarduTa. B3auMoJelcTBUE ITOCTOSHHEIX
MAarHuToB
3.14 JlelicTBME€ MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 Omnbitel @apazes. SABnenHue sneKTpoMaraiuTHoM UHAYKIMU. [IpaBumno Jlenua
Ilpakmuueckue pabomol
N3mepenne  30EKTPUYECKOTO  COMPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

I/ICCHCHOBaHI/Ie 3aBUCMUMOCTHU CHJIBI TOK4, BO3HHUKAIOOICTO B IPOBOIAHHKE

(pe3ucropsl, IaMIIouKa), OT HAMpsHKEHUS Ha KOHIaX MPOBOTHUKA; 3aBUCMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IIPOBOIHUKA, IUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YIEJIBHOTO CONPOTUBIICHUS.

[IpoBepka mpaBuiia i 3JEKTPUUECKOTO HAIPSYKEHUS IIPU MIOCIIE0BATEILHOM
COEJMHEHUH IPOBOAHUKOB; MpaBUIa Ui CHJIBI 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJTH, Ipeii( MOTFOCOB,
POJIb MATHUTHOTO TIOJIST JIJ1s )KU3HU Ha 3eMie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea. 3JIEKTPOCKOIN, aMIEPMETP, BOJBTMETP, PEOcCTart,
CUETYMK  DJIEKTPUUYECKOH OSHEPTrUu, OSJICKTPOOCBETUTEIbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIe AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEeIOXPAaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNb MOCTOSHHOIO TOKa,
Te€HEPATOpP MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHbIe BoJHBL. [1Ikana 35ekTpoMarHuTHRIX BOJTH

3.20 JlyueBast mogens cBeta. IIpsimoninHeliHOE pacpocTpaHEHUE CBETa

3.21 3aKkoH oTpaxeHus ceera. [lockoe 3epkaio

3.22 IIpenomiienne cBeTa. 3aKOH MPETOMIICHHSI CBETA

3.23 Hucnepcus ceera

394 JIunza. Xon nydeit B nuH3e. @OKyCcHOE paccTosiHue JIMH3bl. OnTHYecKas cuia

. nun3el: D = 1/F

3.25 I'na3 xak ontuueckas cucrema. OnTudeckue mprudopsI
Ipaxmuueckue pabomul

N3mepenune onTruueckoi cuibl cOOMparolei JIMH3bI; (POKYCHOTO pacCTOSHUS
coOuparolie TMH3HI (TI0 CBOWCTBY PaBEHCTBA pa3MepOB MpeIMeTa U H300paKeHus,
KOrjJa TpeIMeT pacrloyioKeH B JBOMHOM (GoOKyce), MoKazaTeis NPeIoMIICHUS

3.26 | crekia.

UccnenoBanue CBOWCTBA H300paKE€HUs, TOJYYEHHOTO C TTOMOIIBIO
coOuparoliel TUH3bI; U3MEHEHHUsT (POKYCHOTO PacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa TIPEJIOMJICHUS CBETOBOTO JIyda OT yIJia TaJeHUs Ha TPaHUIIe
«BO3AYX — CTEKIJIO»

327 Qu3zuueckue senenuss 6 npupoode: 3atmenus Comnma u JIyHBI, 1[BeTa Ted,
' OTITHYECKHUE sBJICHUS B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texuuueckue ycmpoticmeéa: OYKH, TIepHUCKoM, ¢doToanmapar, ONTHYECKHE

CBE€TOBObI




KBAHTOBUGIE ABJIEHUA

PamuoaktuBHOCTE. ATb(a-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-

4.1
pacmaga

42 Omnbitel Pesepdopna mo paccesHuro anbda-yactun. [lnanerapHass Mopeib

' aTroma

4.3 CocraB aromHoro spa. M3oronst

4.4 [lepuon nmonypacnaaa aTOMHBIX siiep

4.5 SnepHbie peakiuy. 3aKOHBI COXPAHEHUS 3apSI0BOTO U MaCCOBOTO UUCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM PaMOAKTUBHBINA (HOH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTUBHOE HW3IyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JICMCTBUE PAJIMOAKTHBHBIX U3JTYYCHUIN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaIbHBIN JO3UMETP, Kamepa

Bunbcona, sinepHas s3HEpreTuka
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