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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YarOIIMXCS M OpPraHU3alUi0 H3y4yeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Yy4CHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COJACp)KaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHWOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpaduelf, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
NpenocTaBisieT Hauboyiee SCHbIE OOpa3lbl TNPUMEHEHHsS HAy4YHOTO METOo/a
MO3HAHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HHTEpeca M CTPEMJICHHS OOydJaroluXxcs K HaydHOMY
HM3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
HCCJIEIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cepax  Oynaymiei
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHue 3HAHMM O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUIINX pacYETHBIX 3aaad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(popmalmend GU3NIECKOro COACPIKAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (u3MKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMUA Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpenIaraeMbplX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

COAEPKAHUE OBYUYEHMUSA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLEro Mupa.

@usnka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mmepenune @usnmueckux BenuuyuH. Puznyeckue
npubopsl. [lorpenHocTs u3MepeHnit MexryHapoiHasi CucTeMa eauHUIIL.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3y4aloT MPUPOY.
EcTecTBEeHHOHAyuYHbI METOJl MO3HAaHUA: HAOJIOJIEHHWE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBH)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObSICHEHNE
HaboaemMoro aBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ TOMOIIBIO MOeel

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. @uznyeckue npuOOpPhl U IMpoLeAypa NPSIMbIX U3MEPEHUN aHAIOIOBBIM U

1M (HPOBBIM TPUOOPOM.

Jlabopamopusie pabomel u onvimel.

1. OmpeneneHue UEHbI I€EHUS HIKaJIbl U3MEPUTEILHOTO TpUodOopa.

2. M3mepeHue pacCTOSHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OmnpeneneHue pasMepoB MaJIbIX TEJ.

5. M3mepenue Temmeparypbl HNpH MOMOIIHA KHIKOCTHOTO TEPMOMETpA U

JaTYuKa TEMIIEPATYPBL.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, YeM OOJIbIlle BhICOTA
IIyCKa.

IlepBoHayaibHbIE CBEACHUS O CTPOCHUH BelleCTBA.



CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTRA.

JIBr>kenue dacTtul, BemiecTBa. CBSI3b CKOPOCTH JIBUKEHHUSI YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUJIKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEX]y CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnronenue 6poyHOBCKOTO JBUKEHHUS.

2. HaGmionenue nuddyszuu.

3. HaOmionenue — siBneHui,  OOBSACHAIOIIMXCA  MNPUTSIKECHUEM  WIH

OTTAJIKUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomel u onvimol.

1. OneHka JuMaMeTpa aroMa METOAOM psjioB  (C  MCIOJIb30BAHUEM

dbotorpaduii).

2. OmbITHI 10 HAOJIIOACHHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
J/IBUKeHre M B3aUMOeiiCTBHE TeJl.

Mexanuueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpeliHssl CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHUH. Pacuer mytu u
BPEMEHU JIBUKEHHUSI.

SIBnenue wuHEpIMU. 3aKOH WHEpUMHM. B3ammoneicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHULIEC
o0BbeMa BelecTBa.

Cuiia Kak XapakTepuCTUKa B3auMojehcTBUs Ten. Cuia ynpyrocTd M 3aKoH
['yka. MI3mMepeHue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS M CHUJIa
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX O OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpEeHUE B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKOpOCTH MPSIMOJIMHENHOTO JBUKEHHS.
HaOnroienue siBneHust HHEPLIUU.

HaOnronenne n3aMeHeHus CKOpOCTU MPU B3aUMOICHCTBUU TE.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.

CnoxeHue CHJl, HalPpaBJICHHBIX IO OJJTHOM MPSMOM.

I A o



Jlabopamopuvie pabomul u onvimaol.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHSI (IIApHKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOHIIS ¥ TaK Jiajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs Opycka WIM IIapuKa o
HAKJIOHHOU IUTIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAKOIINXCS IIOBEPXHOCTEN.

/laBjieHUe TBEPABIX TeJI, *KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT oObema, Temmeparyphl. llepenaua maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH I[lackama. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTU OT TiyOuHbl. ['mapoctaTtuueckuit
napasokc. Coolmaromuecs: cocyibl. [ napaBinuecKkue MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmbiT Toppuuemnmu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCHMOCTb aTMOC(EPHOro AaBIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHus: aTMOC(EPHOTO TABJICHHUS.

JlelicTBHE KUIAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxornnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyeckuit mpecc.

[IposiBnenue neicTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

A e

N

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIIbI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIIOBHE IUIABAHUS TEJ: IUIABAHHWE WJIA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIICHUS ITNIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMA MOTPYKEHHOM B
JKUJIKOCTh YaCTH TeEJa.

2. OnpeneneHue  BBITAJIKUBAIONICH  CWJIbL, JEHUCTBYIONIEH Ha  TeJo,

IIOrPYKEHHOE B JKUIKOCTD.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIE Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpYKEHHOM B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIIECIIEHUE €€ IPYy30HOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecusi pblyara. lIpuMeHeHwe mpaBUiia paBHOBECUs] pbluara K OJIOKY.
«30n0T0€ TpaBusio» MexaHuku. KoadduiumeHnt mnonesHoro aeictBus (manee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAJIbBHAS DHEPTHS.
[IpeBpaieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPaHEHUS
SHEPTrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUH.
8 KIIACC

TemnoBble sIBJICHUS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOW TEOPUH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OOBICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUNW MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHuE U KaNWJUISIPHBIE sIBJIEHUA. TenI0BOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl HW3MEHEHHS BHYTPEHHEH JHEPTHUU:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Bunpr TEIUIONEPEAAYH:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3JIyYEHHUE.

KonuuectBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TernooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeIUIOBOTO Oamadca. [lmaBmenue wu



OTBEPJICBAHHE KPUCTAUIMYECKUX BEUIECTB. YJenbHAas TEIUIOTa IUJIaBJICHMS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(EpHOTo
JABJICHUS.

BiaxxHocTs Bo3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLIEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1.

AR N

HaGnronenre OpoyHOBCKOTO ABUKEHUS.

HaGmonenune nuddysuu.

HaGmronenue siBjeHU cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacuiupeHus Teml.

N3meHeHne naBieHUs Ta3a Mpu U3MEHEHUH 00bEMa W HArpeBaHUU WIIU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bubl Teronepenaym.

OxJaxieHue pu COBEPIIICHUHN PadOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurenus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl MPH TIaBJICHUH.
13.

Mopenn TemIOBBIX ABUTaTEIICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnBITHI 1O BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIM caxapa.
OneIThl MO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBjeHUs BO3yXa B Oa/JIOHE HITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUTMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEepaTyphl.

HaOmronenne wW3MEHEHHsT BHYTPEHHEH OHEpPrud Tejlna B Ppe3ysbTaTe
TEIJIoNepeay ¥ padOThl BHEITHUX CHJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOTHOW W
ropsi4eu BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMIIMHAPOM.

10. OnpeneneHue yaeabHON TeTIOEMKOCTH BEIIECTBRA.

11. MccnenoBanue mporiecca uCIapeHusl.

12. OnpenesieHne OTHOCUTEIIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IIABJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poia 3JIEKTpUYECKUX 3apsioB. B3ammopeicTehe
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. [lpuHomn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUUeCcKUX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBIeHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka uenu. llocnenoBarenbHoe W mapayuieIbHOE  COCAMHEHHE
MPOBOJIHUKOB.

PaGota ¥ MOIHOCTH dJeKTpUYeCKoro TokKa. 3akoH JDxoymns—JleHia.
DnexkTpudecKre 1Ny U MOTPEOUTENH IISKTPUIEeCcKo sHepruu B O0bITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1moje  d3JeKTpudeckoro Toka. [IpumeHeHue
AJICKTPOMArHuTOB B TeXHUKE. [[eficTBME MarHUTHOTO MOJIs Ha MPOBOIHUK C TOKOM.
DJIEKTPOJBUTATENb TOCTOSSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCTIOPTE.

Omneitel @apajned. SABiaenue snekrpoMarHuTHOM uHAyKUuK. [IpaBuno Jlenua.

DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUUECKOU SHEPIHUHU.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Jlemoncmpayuu.

1. DJeKTpu3aius Tell.

2. JIBa pojJa aNEKTPUYECKUX 3apsAI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEIl.
3. YCTpOWCTBO U IEUCTBUE IEKTPOCKOIIA.

4. DJEKTPOCTaTUYECKAst HHYKLIHS.



25.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[IpOBOIHUKH U JUBTIEKTPUKH.

MoaenupoBaHre CUIIOBBIX JIMHUW 3JIEKTPUYECKOTO TMOJIA.
M CcTOYHHKH TTIOCTOSTHHOTO TOKA.

JlerCTBUS SIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHUMN TOK B HKHUJKOCTH.

. 'a3oBBI1 pa3ps.

. I3MepeHnure cuiibl TOKa aMIepMETPOM.

. I3MepeHune 3J1eKTpUUeCKOro HANPsKEHUS BOJIBTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. BzanmoencTBre NoCTOSSHHBIX MarHUuTOB.

. MozennpoBaHre HEBO3MOXHOCTH PA3ICICHUS TTOJOCOB MATHUTA.
. MoaenupoBaHrE MarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoOE€ noJjie ToKa. DJIEKTPOMATHHUT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTIYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAIPABJIEHUS] HMHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl WHAYKIWMEH U TpHU
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JABJTIEKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOM TIEMH MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHie HaNPsKEHUSI.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, WOYILIETO 4YE€pe3 PE3UCTOpP, OT
CONPOTUBJICHUS] PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh 3JIEKTPUYECKOTO
CONIPOTHUBJICHUS TPOBOJHUKA OT €ro JIWHBI, IUIOLIAJA TMONEPEYHOTO
CEYEHUs U MaTepuaa.

[IpoBepka mnpaBuia CHOXKEHUS HANPSHKEHUW IPU  IOCIECIOBATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisi CWIbl TOKa MPU MAPAIIIEILHOM COEIUHEHUU
PE3UCTOPOB.



10. OnpeneneHne padboThl AEKTPUUECKOIO TOKA, UAYILET0 Yepe3 Pe3UCTOoP.

11. OnpeiesiecHHe MOIIHOCTU  3JIEKTPUYECKOIO0 TOKA, BBIIEISEMON Ha
pe3ucTope.

12. MccnenoBaHue 3aBHCUMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

13. Onpenenenne KIIJl narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aUMOJAEUCTBHSI IOCTOSIHHBIX MArHUTOB.

15. I3yueHne MarHMTHOrO IIOJS TOCTOSIHHBIX ~ MAarHuTOB IpU  UX
O0BEIMHEHUY U Pa3JICICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBl  B3aWMOJCHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyLIKE.

18. M3ydyeHue neiCcTBUA MarHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnBITBI IO MCCICAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
VCCIICJOBAHUE W3MEHEHUM 3HAYECHMS W HAIPaBICHUs WHIYKIIMOHHOTO
TOKA.

9 KJIACC

MexaHu4veckue siBJCHUSA.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBmkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiiHEHHOe nBkeHue. CBoOonHOE
najgenue. OnsIThl [ anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

[Tepseiit 3akoH HproToHa. Bropon 3akon HeroTona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJia
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. Jlwxenue ruianer Bokpyr Connma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONMIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MoMmeHT cuiibl. LIeHTp TsixecTH.



Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS
uMITyJibca. PeakTHBHOE JBUKEHUE.
Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YNPYTrOCTH,

TpEeHHUSI.

CBs3b OHCPIUU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTUA TCJA, IIOAHATOTO HAaQ

IIOBEPXHOCTBIO 3eMiM. [IoTeHIInanpHas SHEPrus CKaToi npyxuHbl. Knunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHUS MEXaHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.

o v kW

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

Habnronenne MexaHuuecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHME TyTE€d W TPACKTOPUN JABWKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOIO JIBUKCHUS.

HabGnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

HabGnrogenne MexaHM4eCcKuX SIBICHHM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenmexka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUH
OTHOCUTEJIHHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla M JIEUCTBYIOLIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.

M3meHeHnue Beca Tesa Ipyu yCKOPEHHOM JBHKECHUH.

IIepenaua umiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMITyJIbCa MPU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJibca NPy a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Hab6nronenune peakTHBHOTO ABUKECHUSI.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOTHOM MaJCHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU TIPU JBUKEHHUH Tela NOJ IEVCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomel u onvimel.

1.

KoHcTpynpoBanue Tpakra JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBV>KCHUS IAPUKA WIIN TEIIEKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpyCcKa WU JBUKEHUS
HIapyKa M0 HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Tejaa IMPU PABHOYCKOPEHHOM JBMKEHHUH IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.



5. IIpoBepka TrUIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBM)KEHUH 0e€3
HAaYaJIbHOW CKOPOCTH ITyTM OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIUE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

6. MccrmenoBaHue 3aBUCMMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT CHIIBI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenne ko3 UIIMEHTa TPEHUS CKOIBKCHHUSL.

Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenne paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja
110 TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJIBI  YOPYrOCTH MpU HOIBEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHHsI SHEPTHH.

MexaHn4yecKue KoJ1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJI€OaHUi: Iepro,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHWYeCcKux BOJH. IIpomonbHble W
NONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe kosieO0aHWii T 104 HAEUCTBUEM CHJIIBI TSKECTHA W CHIIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHY)ICHHBIX KOJICOaHW U PE30HAHCA.

PacnipocTpaneHne nMpo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopusie pabomel u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAasgTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MEpUOia KOJIEOAHUM MOABEIIEHHOIO K HUTU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUI MPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.
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5. IIpoBepka He3zaBHUCHMOCTH TIepHoOJa KoieOaHuii Tpy3a, TOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Mepuojaa  KojeOaHui
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHbIX BOJH. [llkana sieKkTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpssimonmHeHOE
pacrtipoctpanenue ceera. 3atMeHust Connua u Jlynsl. Otpaxenune cBera. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkxeHWe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['y1a3 kak omnTuhueckass cuctema. binM3opykocTh u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxkeHU# B IIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xon tydeit B coOmparorieit JInH3e.

XO0J ny4yelr B pacCenBaIOIIEH JIMH3E.

[Tomryuenue n300pakeHNuii ¢ TOMOIIBIO JINH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
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10. Mopzens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lomy4yeHue 6e10ro cBETa NPH CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. MccnepnoBaHue 3aBUCUMOCTHM yIila OTPAKEHHs CBETOBOTO Jiyda OT YIUIA

naJeHUsl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHUMOCTH yIiia MPEJIOMIIEHHs CBETOBOIO Jy4a OT yIja

NIaJICHUS HA TPAHULIE «BO3LyX—CTEKIIOM.

4. [lonmydeHue n300paxeHU ¢ TOMOIIbIO COOMPAIOLLEH JINH3HI.
Onpenenenue (HOKYCHOTO pacCTOSHUA U ONTHUYECKOM CHIIBI cCOOMparomei
JIMH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. OnBITBI MO BOCIPUSTHIO LIBETAa MPEAMETOB MPU HUX HAOIIOJECHUHM dYepes
L[BETOBbIE (DPUIIBTPBI.

KBaHTOBbBIE sIBJICHMS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHeWyaTeie CIIEKTPHI.

PagnoaktuBHOCTh. AJbda, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npeBpatienus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku saeprun ConHLa U 3BE3 1.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX W3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIMNX U3TYyUCHUI.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HaOmroneHue CIIOMHBIX U IMHENYAThIX CIIEKTPOB U3TyUYEHUS.

2. UccnenoBanue TpEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTtu (o poTtorpadusm).

3. M3mepenue paanoakTuBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001AIOIIIUI MOIYJIb.



[ToBTOpUTENHEHO-0000MAIOMINY MOAYJTh TIPEAHA3HAYCH JIJII CHUCTEMATH3aIu!
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JUIS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMEHy TIO (u3uke i 0O0ydaromnmxcs,
BBIOpABIIHX ATOT YUCOHBII MPEAMET.

[Tpu M3y4eHNN TAaHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUMBACTCS AOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX ~ IUTAHUPYEMBIX  pe3ylbTaToB  oOyueHus, (Gopmupyercs
€CTECTBCHHOHAYYHas! TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICTOBAHWS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHHsI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBCHHBIC U IKCIIEPUMEHTAJIBHBIC.

[TpuHIIMTIHATBHO ACSTEIBHOCTHBIN XapakTep JaHHOTO paszjeria pean3yeTcs
32 CY€T TOro, 4YTO OOy4YaloIIMecs BBIMOIHIIOT 3aJaHus, B KOTOPHIX UM
npeiaracTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWH pacrmo3HaBaTh M HAYYHO OOBSICHATH
bu3MYecKue SABICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCEAHEBHOM KU3HU;

WCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEE BAXHBIX JOCTHIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEp, MPAKTUICCKOTO HCITOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHECHMSI BCEX M3BECTHBIX BHUIOB
DHEPTUHU.

Kaxnmas w3 TeM JaHHOrO MOAYJS BKIIOYAET OKCIEPUMEHTAJIbHOE
UCCIIeIoBaHnEe 0000IIaroIero xapakrepa. Moayib 3aBepriacTcs MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM paboThI 32 KypC OCHOBHOTO 00I1IIero 0Opa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, HA JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM 00OpYyIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alUd, TIoOpoJa, Kpas) TEXHOJOIMYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMEHEHUE (U3NYECKUX 3HAHWM IS pelIeHHUs 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCIE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesympraTe OCBOEHUS TporpaMMbl MO (U3WKE Ha ypPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUCOHbIC ICHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B paCCMaTPUBAEMBIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiicTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TNPUMEHUMOCTb H JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEANOIOKEHUS 00 X pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICAOBAHUS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS! HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJIAa/Ja B OOMIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOJAAX IPUHATHA  PEIICHUM
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BApUAHTHI PEILICHUI;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI M TAKOE K€ IPABO IPYroro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUMHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IJIaCTUYECKas),  HEBECOMOCTh,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEpeaada JAaBiCHUS TBEPABIMH TEJNAMH, XKUIAKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM 4HcCle (U3UYECKUE SBJICHUS B TPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M TOTCHIMalbHAs DHEPrus), NMpU OMHCAHUU TPABUIBHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH I'papUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh [P HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOJIOACHHIO (PUBMYECKUX SBJICHUWA WM
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
YIPYroCTH OT YAJMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CUJIBI OT 00BEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUsA, CcOOUpaTh YCTAHOBKY H
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

MPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (HU3NICCKUX BEIMYUH (TIJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEIIOKEHHOW WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEpPEHUN COOMpaTh 3KCICPUMEHTANIBHYIO YCTaHOBKY H
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIINXCS
3HAHUM W TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3NUECKOTO COJEpkKaHUsS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMalUU (PU3NUIECKOTO COACpKAHMS, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIH30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

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

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3aPSI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (DU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B mpupoiae, uznydeHue CoJiHIIa, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TMPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUs DSHEpPrMM, IIPpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [IJI  pEIIeHHUs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI 1O HAOJMIONCHUIO (PU3MYECKUX SIBJICHUM WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJbI OT TEMIEPATYPbI KUIAKOCTH U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (POpMYIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM  TMPSMBIX  H3MEpPEHUN  (3aBUCUMOCTH
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBbIE HU3MEpPEHHs] (PU3MUYECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paToOpHbIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPIHH, DJIEKTPOOCBETHTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeaoBaTeIbHbIM U NapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH 1711 oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
NuTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH yYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEepHET, BiiajeTh MpUEMaMU KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHCIE MNYyOJIUMYHO TMPEACTABISATH PE3yJbTaThl
MPOCKTHOM WJIU UCCIEAOBATEILCKON NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB pachpenessiTh OO0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBIISISI TOTOBHOCTD pa3peiiath KOHMIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBIXKEHUS, Aedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJMHEHMHOE [BIKEHHE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE, OTPAKECHHE W IMPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHNWE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaguOaKTUBHBIN ()OH, KOCMHUYECKHE JIydH, PAJUOAKTUBHOE H3TydCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OINMCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3MUCCKHUE SBJICHUS, UCTIOJIB3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tejla, HMMIYJIbC Tela, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
TIEPHOJT U YacTOTa KOJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, TPOBOAUTH PACUEThHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEIINONOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUsl HHEPruM, 3aBUCUMOCTh NEpUOAa KoJeOaHUU NPy KHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHsI MpeaMeTa B COOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

POBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Oompeaesis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUHN (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): [UIAaHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPAThH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparolled JIMH3blL, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MTaCHOCTH IIPH padoTe C J1ad0paTOPHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJ03MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 oOecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH C MpUOOpamMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alIpOC, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

e HCIOJb30BaTh MPHU BBINOIHEHUH y4E€OHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTEpHET, BlIafeTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHBIC NMHMCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.

JlesiTenbHOCTh YUHTENA ¢ y4eToM paboueit mporpammsel Bociutanus ['KOY
"Kazaumit kanerckuii kopmyc umeHu I'epos Coerckoro Coro3a UMEHH
K.M.Henopy6osa" (Moaymns «IlIkoabHBIN yPOK»):

® YCTAaHOBJICHUE JOBEPUTENBHBIX OTHOIICHUN MEXAY YYHUTEIEM M €ro
YYEHUKAMH,  CIOCOOCTBYIOIIMX  TMO3UTUBHOMY  BOCHPHUSITHIO  yYaIIUMUCS
TpeOOBaHMUI M MPOCHO yUHTENs, MPUBICYCHUIO UX BHUMAHMS K OOCYKJaeMOH Ha
ypoke HH(pOpMalluu, aKTUBU3AIIUN WX TIO3HABATEIHLHOM IeITeTbHOCTH;

¢ MOOYXXJ€HHE IIKOJLHUKOB COOJIIOATh HA YPOKE OOIIECHPUHSITHIE HOPMBI
MOBEACHUS, MpaBuUiia OOMIEHHS CO CTApIIMMHU (YYHUTENISIMH) M CBEPCTHUKAMU
(IIKONMBHUKAMU ), TPUHIUIIBI Y4eOHOW JUCHUIUIUHBI U CAMOOPTaHU3AIINHY;

® BKJIOYEHUE PErHOHAIBHOTO Ka3aybero KOMIIOHEHTa, COJAEpXKaHue
KOTOPOTO MPUOOIIAET K KYJIbTYPHBIM TPATUIIUSIM PETHOHA;

® [PUBJICYCHHWE BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY AacCIEKTy
M3y4aeMbIX Ha ypoKax SIBICHUH, OpraHu3aius ux padoThl C MOJYy4YaeMON Ha ypOKe
COLIMAJIBHO 3HAYMMOW HH(OpManued — HWHULUUPOBAHUE €€ OOCYXKICHUS,
BBICKA3bIBaHUS yUYaIllUMHUCSI CBOETO MHEHHS IO €€ IMOBOJY, BBIPAaOOTKH CBOETO K
HEU OTHOILICHMS;

® JCIIOJIb30BaHUE BOCTUTATENIBHBIX BO3MOKHOCTEH COACpKAHUS YIeOHOTO
IpeaMeTa yepe3 IEMOHCTPALMIO JETSAM MPUMEPOB OTBETCTBEHHOTO, IPaXKIaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0MS M J0OpOCEepACHHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIMX TEKCTOB JJIsI UTEHWs, 3aj1ad Uil pPEIIeHHus, MpoOJIeMHBIX
CUTYalMH 7151 00CYK/I€HHSI B KIIACCE;

® [pPUMEHEHHWE HA YpPOKE HHTEPAKTUBHBIX (HOpM pabOThl yYAIIUXCS:
WUHTEJJIEKTYaJIbHBIX ~ UTP, CTUMYJHUPYIOIIUX I[I0O3HABATEIbHYI)  MOTHUBAIIUIO
IIKOJBbHUKOB; JUIAKTUYECKOrO0 TeaTrpa, TJ€ IOJyYeHHbIE HAa YPOKE 3HaHUs
OOBITPHIBAIOTCS B TEATPAIBHBIX TIOCTAHOBKAX;, JHUCKYCCHM, KOTOPBIE arOT
y4YaluMcsi BO3MOKHOCTh MPUOOPECTU OMBIT BEACHUSI KOHCTPYKTUBHOIO JIMAJIOTa;



IpyHnoBoi paboThl WK pabOTHl B Mapax, KOTOPHIE yyaT IIKOJIbHUKOB KOMaHAHON
paboTe 1 B3aUMOJICUCTBUIO C APYTUMH JI€TbMH;

® BKJIFOYEHHE B YPOK UTPOBBIX MPOLEAYDP, KOTOPbIE TOMOTAaOT MOAACPKATh
MOTHBAalMIO JeTe€d K TMOJYyYECHHIO 3HAHUM, HAJIAKUBAHUIO [O3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMH B  KJAcce, IOMOralmT  YCTaHOBJICHHIO
no0poxenaTeabHON aTMoc(hepsl BO BpeMsl YpOKa;

e opranmu3zanus mepcTBa MOTHBHUPOBAHHBIX W 3PYIUPOBAHHBIX YUAIIUXCS
HaJl UX HEYCIIEBAIOIINMU OJHOKJIACCHUKAMU, JAKOUIEr0 IIKOJbHUKAM COLMAIBHO
3HAYMMBII OIBIT COTPYTHUYECTBA U B3AUMHOW ITIOMOIIH;

® VHUIMUPOBAaHWE H TMOIJEPKKA MCCIEAOBATENBCKON JIESITEIBHOCTH
IIKOJIbHUKOB B paMKax peaJn3alid WMHU HHIUBUAYAJIbHBIX M TPYNIOBBIX
UCCIJIEIOBATENBCKUX MPOEKTOB, YTO JACT HIKOJIBHUKAM BO3MOXHOCTb IPHOOpPECTH
HaBbIK  CAMOCTOSITEJIbHOTO  PELIEHUS TEOPETUYECKOM  MpoOJIeMbl, HaBbIK
IEHEpUpOBaHUsI U O(OpPMIIEHUS COOCTBEHHBIX HJIE€H, HABBIK YBaXXUTEJIBHOTO
OTHOILIEHUS K YYXXUM HJeIM, OOPMIICHHBIM B paboTax IpYyrux UcCleqoBarenei,
HaBbIK IYOJMYHOTO BBICTYIJICHUS IEped ayAUTOpUEH, apryMEHTUPOBAaHUSA U
OTCTaWBaHUS CBOEH TOUKH 3PEHHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé posib B NO3HAHUM OKPY:KAIOIIEr0 MHUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
EcrecTBEeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIIEHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa HOK
a HUe HCKp R https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHUSI BEIIECTBa
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJbI
MexaHH4UecKOe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmiorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA bubmnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
15 B3aP113MOﬂeﬁCTBHe TeJ‘IpKaK MIpUYHHA bubmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00BbeEMa TeJla [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo treMme "I1IOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBHCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3ama4 o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnorexa [HOK
dusnuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JlisamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJIEHHBIX
26 MO OJHOM nnpﬂii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOmAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEN CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edso0.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBieHHS TBEPABIMU
35 TGJ'II;I\?I/I, )KEHKOCTﬂMI/I u f“)illl%aMI/I. 3aKkoH bubmorera [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYLIECTBOBAHHUS BO3 HOU
41 }GILH TK 3 3 AV oTh bubmuoreka [JOK
ODOTIOTIH SEMITH. SaBHCHMO https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Bosnyxa. Atmoceproe pasrenne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
a2 BUCHMOCTS aTMOC(epHOT " bubmuorexa [JOK
FIABJICHIA OT BHICOTBE Hall YPOBHE https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad no reme
"ATmocdepHoe naBieHue"
efcTBHE ocC a3a Ha
- JleiicTBHE KUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX T, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
HOoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipocteie MexaHu3MBI. Pryar.
PaBHOBecue cun Ha peiyare

57

58

KonrtponsHas pabora no teme
«JlaBrieHME TBEPBIX TN, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHbIit ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBiienue TBEPBIX TE,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KUJKOCTEH U Ta30By / Beepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHSI pbIYara

Koaddurment nonesnoro aeicTpust
MexaHu3ma. JlaboparopHas pabora
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padorta,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHNS KHHETUYECKON U
MIOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubrii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MoImHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJICKYJSIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIepaTypsl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTENIHOM BJIAXXKHOCTU BO3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BIJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMH BeniecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbId 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBanus. ICTOUHUKH bubnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJlIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3mepenue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U apaJIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosIHHEIE MAaTHUTEI, UX
B3aUMOJECHCTBUE
VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 o "
MOJIEH ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUIECKHUE 3apAab.
57 3apsHKEeHHBIE TeJl:a U UX ’ bubmmorexa LOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIN
ANEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3aPsIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3auMozeucTBuUsA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJIEKTPOMArHiuTOB B
TexHuke. JJaboparopHas pabora
"N3yueHue neicTBUsI MArHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTeNeil B TEXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka K KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonTponbnas pabota no teme

66 "JIeKTPUUECKHUE U MAaTHUTHBIE 1 bubmorexa LOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o Teme "TenoBrie ABICHNAS" https://m.edsoo.ru/ff0acc5e

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o Teme "MaruuTHbIe IBJICHUS"

OBHIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSKECTH U 3aKOH BCEMHUPHOI'O bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPHOTO TENA C bubmorexa OK
N o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCcHe MaTepHAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MoOMEHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHn4ecKoe ABIKCHUE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas paborta o reme
30 "MCXIZIHI/I‘ICCK(I))G JIBIDKCHUC bubmorexa [TOK
N ) ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b SHEpTUH U pabOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 Jlaboparopnast padota «3yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil 1 NpyKUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIeprOJIa KoJIeOaH i
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomosbHbIC 1
MOTNIEPEYHBIE BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

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

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHHS U BOJHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETA. 3aTMCHHUS bubmorexa LHOK
pacnpoctp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3yx-cTexkno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI https://m.edsoo.ru/fOb32c
. bubnuoreka [{OK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paccpTo;IHI/I;I u OI:ITHHCCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepeniusa "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs
3penus. Kak coxpanuts 3peHne”
Pasnoxxenue 6emoro ceera B CIIEKTp.
72 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOronieHue cBera
79 atoMoM. KBauTtsl. JIuneliuarsie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmrogenue bubnnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubnmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agau no reme "AnepHeie
peakuuu"

Peakiunu cunTe3a u aeneHusd saep.
Hctounuku sHepruu CoJiHIa U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBnle sBiaeHus"

IToBTOpenue, o0o0mIeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3anmopeiicteue ten"

IToBTropenue, o6o0menue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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pacyeTHBIX U KaYeCTBEHHBIX 3aja4 M0
teme "KIIJ] TennoBeIX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenue

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycTaHOBOK"
[ToBTOpEeHME, 0000IIECHNE.
98 JlabopaTopHbie pabOTHI IO KYPC 1 1 bubnnorexa LHOK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmiorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTropenue, 0600menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnmorexa [TOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

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

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (PU3NUECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUECKUe SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TMPOIECCHl U CBOWCTBA Tell, B TOM
Yuclae W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMyYeckWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJYYSHHON (PU3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJIyYEHHBIM pE3yibTaT, HaXOAUTb OLIMOKU B

XO0J¢ OIIbITa, ACJaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0 ONBITa U (POPMYITUPOBATH BBIBOBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPyrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPECHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX TaOINIl U TpapUKOB, A€TIaTh BHIBOJIbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHocTd 1mpu pabore ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

VKa3plBaTh MPHUHIMIBI  JCHCTBUS TPUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBaX (U3MYECKUX  SIBICHUH U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

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

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUM C 3a/laHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUI U MyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHHKOB
BBIICTISITE  MHPOPMAIMIO, KOTOPAsi SBIISCTCS NPOTHBOPSUMBOWU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHHS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpynmnec B COOTBETCTBHUH C ITOCTABJIICHHBIMHA 3ajla4yaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa Z[eﬁCTBHfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XaApPAaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINUX JAHHOE (PU3NYECKOE SBIICHUE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI M €AUHULIB! (PU3NUYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (HU3MUYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMH, CTPOUTb  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPA’)XCHUC

1.6

1.7

1.8

O0BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ momompbio 1 — 2 u3yuyeHHBIX CBOMCTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MYECKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEIOBAHUS, BBLACTATD
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC

OpPEANoNIoKeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyI0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHUE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBaTh MCCJIEOBAHUE, COOMpaThb YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yiabTaThl MOJYYEHHOM 3aBHCUMOCTH B BHJE TaOIHIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUIMBI JEHCTBUS HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U MapaUIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOT'0 UCTOIb30BaHUS (PU3NUECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETH
WMHTepHeT, Ha OCHOBE HMMEIOLIUXCS 3HAHUUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro COAEpIkKaHMs, CIPaBOUYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nMpeoOpa3zoBaHus HHGOPMAILMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTb TPYIIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

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

HCITOJIB30BaTh N3yYEHHBIE IOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YUeOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIE CBOWCTBA Tel U (U3MYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0O BEIMYHMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3yYEHHBIX  3aBUCUMOCTEH

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3y4eHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX ﬂBHeHHﬁ, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHbele 3a7auu (omMparouiyecs Ha cuctemy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIONINE MM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOJIUTh PacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBILAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBATH pPE3yJbTAThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6JII/IL[I/I




rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTth OCHOBHBIE TNMPH3HAKM WM3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUCUHBIH UCTOUHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONUCAHUA, HCIOJIb3yd
3HaHHUS O CBOWCTBaX (DM3MUCCKHUX SBICHUA © HEOOXOJIMMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepuer, caMocTOsTENbHO (OPMYITHPYST TOUCKOBBIA  3armpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE HMEIOIIMXCS 3HAHUN W JIOMOJIHUTEIbHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPH  BBIMOTHEHWH YYE€OHBIX 3aJlaHUil  Hay4dHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh NOpUEMAMH

KOHCIIEKTUPOBAHHUS TEKCTa, nMpeolOpa3zoBaHus WHGOPMALUU U3 OJHOMI




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JICATENIBHOCTH,  NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNITh 00SI3aHHOCTU B I'PYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILET'O MHUPA

11

Odu3uka — Hayka O Tmpupoje. SIBIEHUS NPUPOIBL.
dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIEC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  ®Dusumyeckue  npubopsl.  IlorpemnocTts

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

14

1.5

2.1

2.2

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUEC THIIOTES3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

Ha0JII0OaeMOTO SBJICHUS
Onucanue PU3NYECKUX SBICHUN C TTOMOIIBbIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3sMepoB MaJIbIX Tel.
N3mepenue temrepaTypsl Py NOMOIIHU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIECTBA

Ctpoenue BemecTBa: aTOMBI M MOJICKYJBI, HUX
pa3mepbl. OmbIThI, JAOKa3bIBAIOIINE JAUCKPETHOE CTPOCHUE
BEIIeCTBA

JlBwkenne yactuil BemectBa. CBSI3b  CKOPOCTH
JNBIWKEHUS ~ 4YacTUlLl C  Temmeparypoid. BpoyHoBckoe

nBwkeHue, 1uddy3us

2.3

B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBAaHUC




ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHE TIa30B,
KUAKocTed U TBEPABIX  (KPUCTAIMYECKHX)  TeIl.
2.4 B3auMocBs3p  Mexay CBOICTBaMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI

[IpakTuueckue padboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 10 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnelTbl 10 OOHApYXKEHUIO  JEHCTBUS  CHII

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHoMepHOE 51
' HEPaBHOMEPHOE JIBH)KEHUE
3.9 Ckopoctb. Cpennsisi CKOpPOCTb NPU HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH BUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 TEJl KaK IIPUYMHA MU3MEHEHHsI CKOPOCTH IBWKCHHS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOMUIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUS U cuia TsKecTH. CHila TAXKECTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
38 Cuna tpenus. TpeHHE CKONBXKEHUS U TPEHHE IOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIAS CHUIT
3.10 [IpakTrueckue pabOTHI:

OnpeneneHue CKOPOCTH  PABHOMEPHOI'O  JIBMIKEHUS




(wapuka B KMOKOCTH, MOJEJIU  3JIEKTPHUYECKOTrO
aBToMOOWIE W Tak pjanee). OmpeseneHue cpenHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUKa 110
HaKJIOHHOM  IuIOoCKOCTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBUCHUMOCTh PaCTsDKEeHUs (nedopmaryiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COIMpUuKaCarOmnXCa HOBerHOCTeﬁ

dusnueckue SBICHUSI B IIpUpoAc: IMPUMEPLI ABMIKCHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOW IIPHUPOJIE,
JeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAIMITHUKN

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TtBEporo tema. CrocoObl yYMEHBLICHHUS U

L yYBEJIMYEHUS 1aBIICHUS
45 JlaBneHue raza. 3aBUCUMOCTh JaBJICHUS raza oT 00béMa,
' TEMIIePaTypHhI
43 [lepenaua naBneHUs TBEPIBIMU TEJIAMH, KUAKOCTSIMH H
' razamu. 3akoH [lackans. [THeBMaTu4yeckre MaluHbI
3aBUCUMOCTh  JIaBJICHUS OKUJKOCTH OT  TJIyOMHBI.
4.4 IMuapocraTuyeckuii mapagoxc. CooOIIAONTHECS COCY/IBI.
lMunpaBnnueckre MEXaHU3MbI
Atmocdepa 3eman u atmochepHoe naBieHue. [puannel
A5 CYIIECTBOBAHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI
46 Wzmepenue atmocdepHoro nasieHus. Ilpubopsr s
' M3MepeHust aTMOc(hepHOro JaBIeHUS
JleficTBrE KMJIKOCTH M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
49 [IpakTrueckue pabOTHI:




4.10

411

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOH B JKUIAKOCTH YAcTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIOIIEH CHUJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOTPY>KEHHOM B JKUJKOCTb YAaCTHU TeJa U OT IJIOTHOCTHU
JKHIKOCTH. KonctpynpoBanue apeomMerpa HJIH
KOHCTPYMpPOBAaHHE  JIOAKM W ompeaeineHue  eé

Irpy30N04bEMHOCTH

dusnueckue SABJIICHUS B npupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOM OpraHusM, IJIaBaHHUC

pBIO

TexHuueckue ycTpoOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, THUIPABINYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacocC,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanuueckas pabota
5.2 Mexann4deckass MOIIHOCTh
£ 3 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAas
' I0cKOCTh. [IpaBuno paBHOBeCHs phryara
54 [IpumeneHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koaddunment
55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmmanpHast SHEPTUM TeNA, MOJIHITOTO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [Tonnass MexaHnuveckass »Heprusi. 3aKOH HM3MEHEHUSA U
' COXPaHECHUS MEXaHNYECKON YHEPTHH
5 g [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBI  TpPEHUs  TpuU




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOM
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCpPIUuu

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBAa: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OmIbITBI, NOATBEP)KIAIOLUIME  OCHOBHBIE
TI0JIO’KEHUS. MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mopgenu  TBEPAOro, JKMAKOIO W ra3o00pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUHn
6.4 CMaunBaHue U KalWIISPHBIE SIBICHUS
6.5 TemoBoe pacilIupeHue u cxxaTue
66 Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Baytpennss sneprus. CnocoObl ”3BMEHEHHST BHYTPEHHEH
' SHEPIUH: TeIIonepeada U CoBepiieHue padoThl
6.8 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIIHS,
' U3JIy4eHue




KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUA.
. 3aBHCHUMOCTh TEMIIEPATYPbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TommBa. Y ieibHasi TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUrareis. TersoBble ABUraTeld U 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[IpakTuyeckue paboOTHI:
OnelTbl 1O OOHAapyXEHHIO  JEHCTBUSL  CHUIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHON
COJIM WJIN caxapa.
OneITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJIBIX TEJI.
6.17 Omnpenenenue AaBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.

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

IIpoBepka rumore3bl JUHEUWHOW 3aBUCUMOCTH JTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphI.

HalGmonenvne n3aMeHeHusl BHYTpEHHEH HEPTUU Teja B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.

HccnenoBanue SIBJICHUSA TETI000MeHa pu




CMEILIMBAHUH XOJOJHOW U rOpSYEN BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEIIOOOMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLECTBA.

HccnenoBanue npouecca uCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpexneneHue yaeapHON TEILIOTHI MIIABJICHUS JIbJA.

dusnueckue SBICHHS B TPUPOJAC: MMOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudyeckue  yCTPOWCTBA:  KallWUIAPBL, IPHUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJAEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCIKIY TCJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 nosid. IIpyHIMI cyneprno3uuuu 3JIEKTPUYECKUX IOJIEN

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
7.6
3IEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKA




Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1t y9acTKa Lenu

[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenna

DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[TocTostHHbIE MarHuTHl. B3auMoneicTBHE MOCTOSIHHBIX
7.14

MarHuToB

MarnutHoe mosne. MarHutHOoe ToNe 3eMiM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MoJe PAEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DNEeKTpoABUTATENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIOpTe

Onbitel ®Papanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18

nHaykuuun. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU

[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOJACHHIO AJICKTPHU3AIUN TEI WHIYKIIHEH

Y TIPU COTIPUKOCHOBEHUH.




UccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO OIS  HaA
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS
Ha pe3UCTopeE.

OnbIThI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuna CIOXKEHHS HANPSOKEHUA  TIpU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuiia A7 CHIbI TOKA MPHU MapaieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HWIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHre  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BbIIEIISIEMO Ha pe3uctope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPH
ux oOveauHeHMH ©  pazaeneHun. lccrnegoBaHue
JEUCTBUSA JIEKTPUUECKOTO TOKAa Ha MAarHUTHYIO CTPEJIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTb  CHJIBI
B3aMMO/ICHCTBUS KAaTyIIKH ¢ TOKOM M MarHUTa OT CHJIBI
TOKA W HallpaBJIeHUs TOKa B KaTrymike. V3yueHue

HCﬁCTBHﬂ MAarHMuTHOIO IIOJI Ha IPOBOJHUK C TOKOM.

KonctpyupoBanue u U3y4eHHe paboThI
3JIEKTPOABUTATEIIA. N3mepenue KILJ
JNEKTPOABUTaTENbHON  yCTaHOBKM.  ONBITBI 1O

HUCCICOOBAaHHUIO ABJICHUSA 3J'ICKTpOMaFHI/ITHOI\/'I WHAYKIUU:




HUCCICIOBAaHUC W3MEHCHHMI 3HAYCHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKUE
SBIEHU B  arMmocdepe, DBJIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiiu, JApeld MmooCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHUUeCKHe YCTPOKMCTBA: 3JIEKTPOCKOIN, aMIIepPMETp,
BOJIBTMETp, PEOCTAT, CUYETUUK DICKTPUUCCKON SHEPTHH,
AJNIEKTPOOCBETUTEbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHNS
paszzneina
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe JBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE
HepaBHomepHoe MPSIMOTMHENHOE JBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  Mpu
8 HEPaBHOMEPHOM JIBH>KEHUH
8.5 YckopeHnue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE
' JIBUJKEHUE
8.6 CBobOonnoe magenue. OneITel [anunes
PaBHOMepHOE nBMkeHHE N0 OKpyXHOCTH. [lepuon u
8.7 yacTora oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 [TepBorii 3akoH HproToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUTT CYyTIePIIO3UITIH CHIT
8.12 Cwita ynpyroctu. 3akoH ['yka
813 Cuna TpeHHMs: CWiIa TPEHHS CKOJBXKCHUS, CHIIA
' TPEHWUSI IOKOSI, IPYTHe BUIBI TPEHUS
814 Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTCHUS.
' Yckoperne cBOOOTHOTO MaCHHS
815 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYECKasi CKOpOCcTb. HeBecoMOCTh 1 Tieperpy3ku
PaBHOBecMe  MaTepUaJIbBHOM  TOYKH.  AOCOJIOTHO
8.16 )
TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHONW OCBIO
' BpaieHus. MomeHT cuitbl. LleHTp TsbkecTn
8.18 HNmnynsc Tena. MI3menenue ummynbca. UMIynbc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.9 PabGora cun TsxectH, ynpyroctu, TpeHus. CBs3b
' SHEPIruu 1 paboThl
8.23 [ToreHnuanpHas dSHEprus Tena, MOAHITOTO  Hal
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHast SHEPTUs CXKATON MPYKUHBI
Kunernueckast sneprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEeHUsI MEXaHHUECKOW YHEPTUU
[TpakTiueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIA JBWKEHHS [IapHKa [0 HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHue yCKOpeHUsi Teja MpH PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOW TNTOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IyTM OT BPEMEHM IIpU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 Ha4yalbHON CKOPOCTH.

IIpoBepka TrumoTessl: €cClIM INpPU PABHOYCKOPEHHOM




8.28

8.29

JIBWKCHUW 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psSJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrnpeneneHue
Kod(¢uimeHTa TpeHus CKoyubkeHus. OnpeneneHue
KECTKOCTH TPYXUHBL. OmnpeznencHue padOThl  CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTANBHON MOBepxHOCTU. Omnpenenenue padbOTHI
CHUJIBl  yOpyrocTh  Ipud  HOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

@u3nYeCKUe ABJIECHUSA B MPUPOJIE: TPUINBBI U OTJIUBBI,
JBWKeHHe IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  COUAOMETP, JATYUKHU

MMOJIOKCHUSA, pACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIeOaHUI: TIepuoJ], YacToTa, aMIUIMTY 1A
9.9 MareMatnuyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpatiieHue sHepruu npu KoieOaTeIbHOM ABHKEHUN
93 3aryxawmue KosneOaHus. BbIHyXIE€HHbIE KoJeOaHMUs.
' Pe3onanc
Mexannueckue BojHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHsl. MexaHUYeCKue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ' pOMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 WHdpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboOTHI:
Omnpenenenne 9acTOTBl M TepuoAa  KoJeOaHWi
9.7 MaTEMaTHUYECKOTO MasiTHUKA.

Omnpenenenne 9acTOTBl M TepuoAa  KoJeOaHWi

IIPY’KUHHOI'O MasITHUKA




WccnenoBanue 3aBUCHMOCTH TIepUoOjaa  KoJeOaHWI
IIOABCHICHHOIO K HHUTH pr321 OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH —Tepuoja  KoJeOaHWi
NPY>KHHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMI rpysa,
IOABCHICHHOI'O K HHUTH, OT MAaCChl pr33, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO Ma/IeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSCEHUE, CEUCMUYECKUE BOJIHBI,
I[yHaMH, 9XO0
99 TexHuyeckne YCTPOHCTBA: HXOJIOT, HCIOJIb30BAHHE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOG I10JIC. 9HeKTp0MarHHTHHe BOJIHBI.

104 CBoIiCcTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
. BoaHoBEBIE CBOMICTBaA CBETA
10 [TpakTryeckue paboOTHI:
10.4 WN3yuenne CBOHCTB  DJIEKTPOMATHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue sBIEHUS B IpHpoOJE: OHOIOTHYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yIbTPapuOIETOBOIO u
PEHTI'€HOBCKOTO U3ITy4eHUN
106 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTouHuky cBeTa
11.2 ITpsimonuHEtHOE pacIpocTpaHEHHE CBETA
Otpaxenue csera. [lmockoe 3epkanio. 3aKOH OTpaKEHUS
11 11.3
CBeTa
114 [Ipenomnenne cBera. 3aKOH MPEIOMJICHHS CBETa.
' ITonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop ydeit B 1nH3e




OnTrueckas cuctema QoToarnmnapara, MHUKPOCKONA |

11.6
TeJecKona
117 I'ma3 kak onruyeckas cucreMa. bnM3opykocTs H
' JAIIbHO30PKOCTh
118 Pasnoxxenue Genoro cseta B crekTp. OnbiThl HhtoTOHA.
' CrnosxeHue CIeKTpaIbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTuyeckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPasKeHHUs
CBETOBOI'O JIy4a OT yIJia MaJeHUs.
W3ydyeHne xapakTepUCTUK M300paKeHUs MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCHUMOCTH yIJla MPEIOMIICHUS
CBETOBOIO Jiyda OT yIJla MaJCHHUS HA TPAHUIE «BO3MYX —
11.9 CTEKJION.
[TorygeHnne M300pakeHMA ¢ TTOMOIIBI0 cCOOMparomIeh
JIMH3BL.
Ornpenenenne POKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAOIIIEH JINH3HI.
OMBITHI 1O PA3JIOKECHUIO OSJIOTO CBETA B CIICKT.
OnBITH 1O BOCIPHUSATHIO IIBETa MPEIMETOB MPHU HX
HAOJTIOICHUU Yepe3 I[BETOBBIC (PUITBTPHI
dusznyeckue sBIEHU B npupoze: 3artMenus ConHIa U
11.10 JlyHbl, 11BeTa TEJ, ONTHYECKUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue yCTpOMCTBA: OUKH, TIEPUCKOTI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Omneitel Pezepdopna u 1utaneTapHas Mojzenb aroma.
' Mogens aroma bopa
Hcnyckanwe W TOTJIOIICHHE CBeTa aTroMoM. KBaHTHI.
12 12.2
JIuHeityaThie CIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3myyeHHs
194 Ctpoenue aromHoro sjapa. HykioHHas Mojaenb

aToMHOrO siapa. M30Tomnsl




PannoaktuBHble mnpeBpamieHus. llepuon momypacmana

12.5
ATOMHBIX sJEp
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsAJ0BOI0 U
' MacCOBOI'0 YHCEI
12.7 OHeprus cBs3U aTOMHBIX sep. CBA3b MACChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Microunukn sHeprun
' CouHua u 3B€311
12.9 SnepHnas osHepreruka. JleWicTBHUE  paJMOAKTHUBHBIX
' U3JIy4YEHUH Ha )KUBBIE OPraHU3MbI
[IpakTuyeckune paboOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaTBIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
N3mepenue painoakTuBHOro hoHa
dusnyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
pasoaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 paZiMOaKTUBHOE W3JIyYEHHE NPHUPOJHBIX MUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX M3JIYYEHU HA OpraHu3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VWHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

[lonnmanne ponu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢bu3nyecKux 3HaAHUH W UX POJM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuun
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYecKoe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arraapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHUEC UX JId PCIICHUA y‘—Ie6HI)IX 3aaay,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Binanenue ocHOBaMH METOJOB HAy4YHOrO I[IO3HAHHS C YYETOM
coOJIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHUPOBATH BBIBOJIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOMpaTh JKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  HPEACTaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIEC TaOMUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHWHil),
UCIONB3YS 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpaTKOE YCJIOBHE 3a/ayH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOIO
3HaYeHUs! (PU3MUECKON BEIMUYMHBI, YMEHUE ONPEEISITh Pa3MEPHOCTD

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

YMeHHe XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DM3WYECKUX SBIEHUW W HEoOXoauMmble (u3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMs U MPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(bU3M4ecKOoro cojepKaHus, CIPaBOYHbIE MaTepUalbl, PECYpChbl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE ITMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTECILHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE nBIKeHHE. CpenHssi ckopocTh. Dopmyna 1is
1.2 BBIYHCIICHHS CPEIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE NIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 (1) =x,+vt
I'padyiku 3aBUCMMOCTH OT BpPEMEHH IS MPOCKIMHU CKOPOCTH, IPOCKIIUH
MEepEMEIECHUS, TYyTH, KOOPAWHATHI TNpPH PABHOMEPHOM MNPSIMOJIUHEHMHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Telda OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
5
S =vg # i+ ay = ;
2
@opmyInibl 111 TPOCKIHUHM TEPEMEIICHUS, MPOCKIHUH CKOPOCTH M MPOCKIHH
YCKOPEHHMS IIPU PAaBHOYCKOPEHHOM IPSMOJINHEWHOM JIBUKEHUM:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padukm 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TIPOEKIIMU MEPEMENIEHUS, KOOPJIWHATHI TPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBobomnoe manenune. DopMysIbl, OMUCHIBAIONIIAE CBOOOJHOE IMAJICHHUE Teja 10
15 BEepPTHKAIH (JBIKEHHE TeJa BHHU3 WM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




INPOEKIMM CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAJCHUM Teja 10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

HCHTI)OCTpeMI/ITeJ'ILHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HCHTPOCTPEMHUTCIIBHOI'O

16 yckopeHus. @opMyiia Uil BBIYMCICHHs] YCKOPEHUS:
2
a. = v
=R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmylia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa U BEKTOpa CUIIBI, ACHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue okost U TpeHHUe CKONbKeHUs. PopMyIta I BBIYUCICHUS MOIYJIS CUJTIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHa.
p=mb

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

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

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 N
3aKOH COXpaHEHUsl MexaHn4ecKoil sHepruu. @opmyia Uit 3aKOHa COXPaHEHUs
MEXaHUYECKOM dHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrxubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENIA.
@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
_F
Pe3
191 JlaBnenue raza. ATMOcepHOe TaBICHHE.
['uapocTtaTdeckoe naBjieHUe BHYTPH KUIKOCTH.
®opmyrna sl BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=Pgh+Dp,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILJIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

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

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOOThl CHIIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHs OpycKa MO HAKJIOHHOM TIIIOCKOCTH,
YCKOpEeHHs Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOJIeOaHU TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHWJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOIIEH CHUIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAJIBLHOTO JAABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoAa
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPYKHHBL,
HCCJICIOBAaHNE HE3aBHCUMOCTH TMEpHOoJa KOJIeOaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOW IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TPUIHWBBI W OTIMUBBI, JABMXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,




PEaKTUBHOE IBHKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro JaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

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

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU S
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, JKUIAKOTO M T'a3000pa3HOTO COCTOSIHMN BEILIECTBA.
Kpucrammyeckue u amopHsie Tena

59 JBwxkenue uvactui BemecTBa. CBs3b CKOPOCTH JIBUKCHHS YACTHIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TemnoBoe pacupeHue U CKaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPCHHEH SHEPTUU

2.7 Bupl Terionepeaaun: TeIIONPOBOTHOCTh, KOHBEKITHUS, U3TyYCHUE
HarpeBanme wu oxnaxkzaenue Ten. KommdecTBO  TEemIOTH. — YaenbHas
TEMJIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 UCTapeHuss W KOHJACHcaluu. KureHue IKHIKOCTH. YJelbHas —TeIuioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu Mpu

IJIaBJICHUU U KpUCTAJJIM3AallN. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[punnmns! padoTs! TeroBbix apuratencii. KI1/1 reruioBoro apuratens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJaBJIeHUs Jbpja. MccnenoBaHWe M3MEHEHHMS TEMIIEpAaTypbl  BOABI  MPH
pPa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3anus Ten. /[Ba BUia 3MeKTpUYECKUX 3apsa0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOrOo TMOJs Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/q

:‘)J'IGKTpI/ILIeCKOC COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma aist yyactka snekrpuueckoi remnu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= I° Rt
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMEM
MarHUTHOM MHIYKLIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMojeiicTBHE ITOCTOSHHBIX
MarduTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON UHAYKIUK. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TIPOBOJHUKE

(pGSI/ICTopH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTI0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA ISl CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOI0COB,
POJIb MAarHUTHOTO TIOJIS JUTS )KU3HU Ha 3emiie, NOIIPHOE CHUSTHNE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIepMETp, BOJBTMETP, peocTarT,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpuMepsI), AJICKTPUUCCKHE
NPEIOXPAHUTEIH, DIEKTPOMATHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKAa,
TeHEepaTop MOCTOSHHOTO TOKa
3.19 OnekTpoMarHuTHbIC BONHBI. [1Ikana 3IeKTpOMarHUTHBIX BOJTH
3.20 Jlyaesast Mmonens cBeta. [IpsmonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHuE JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpakmuyeckue pabomol
W3mepeHue onTHYECKOM cuibl coOHMparomiel JMH3bI; (POKYCHOTO PacCTOSIHUA
coOuparomiei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETa U U300paKeHMUs,
396 KOTJ1a MPeIMET PacIoNIo’KEH B TBOMHOM (hoKyce), moKka3aTess MpeIoMIICHHS CTEKIIA.
' UccnenoBanme cBoiicTBa M300pakeHUs, TMOJYYEHHOTO C  IOMOIIBIO
cobuparomield JTMH3bl; U3MEHEHUsI (POKYCHOTO PacCTOSIHUA JIBYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJIa TIPEJIOMIICHHUSI CBETOBOTO JIy4a OT Yrjla MaJCeHUS Ha TPaHUIE
«BO3yX — CTEKJIO»
397 Qusuueckue ssnenus 6 npupooe. 3atMenus ConHua u JlyHbl, IBeTa Ted,
' onTHYECKUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBLBLIE SBJIEHUA
41 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyueHus. Peakuuu anbga-u Oera-

pacnana




4.2

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

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepurox moypaciajga aTOMHBIX SACP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apPsAJ0BOI0 U MAaCCOBOTO YHCEI
Qusuueckue s6leHUs 6 npupode. ©CTECTBEHHBIM PaJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIydd, PaTUOAKTHBHOE W3IIyUCHHUE MPHUPOJIHBIX MHUHEPAJIOB,
JEHCTBUE PaJIMOAKTUBHBIX M3JTyYCHUH Ha OPraHU3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHasd SOHCPreTuKa



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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