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MNOACHUTEJIbBHASA 3AIIKNCKA

[Iporpamma 1o (¢u3uMKe Ha YpPOBHE OCHOBHOTO o0OIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJOXKEHHM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOI MpPOTpaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHOi pabodei MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenoaaBanusi yueOHOTo npeamera «Ousnka.

[Iporpamma 1o (¢u3uKe Ha YpPOBHE OCHOBHOrO o0OIIEro o0Opa3zoBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOIl MpPOTpaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM ¢eaepaibHoi pabodeii mMporpaMMbl BOCTIUTAHUS U
KOHIICTIIIUU MPEenoiaBaHus yueOHoro npeamera «Dusnka».

CopnepxaHue mnporpaMMmbl 1O (PU3MKE HAMpaBiIeHO Ha (QopMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYyYalolIUMXCsl M OPraHu3alyi0 H3y4YeHUs
GU3MKH Ha JAEATENBHOCTHON OCHOBE. B mporpamme mo (u3MKe YyYUTHIBAIOTCA
BO3MOXKHOCTH yueOHOro mnpenmera B peanusarnuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXMPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTI'0 00I1I€ET0 00pa30BaHUsI.

[Iporpamma no pu3uke ycraHaBIMBAET pacupeneeHue y4eOHoro MmaTepuaia
1o rogam oOyueHwus (o KJiaccam), IpeiaracT NPUMEPHYIO IOCIIEI0BATEIbHOCTh
U3Y4YCHUSI T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJECPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C LEJIbI0 OKa3aHUs METOJUYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl 10 Y4EOHOMY IIPEIMETY.

dusuka sBIsSIETCS CUCTEMOOOPa3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX YUEOHbIX
IPEeIMETOB, MOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SABJICHUM, W3yYaeMbIX XHUMHEH, OuOJIOTHEH, acTpoHOMUEH U (HU3UUYECKOU
reorpaguel, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KApTUHY  MHpa,
npenocTaBiser HauOosiee sICHble OOpas3lbl NPUMEHEHUS HAyyHOro MeEToja
MO3HAaHMS, TO €CTh CIIOCcO0a MOIy4YEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7ad (pu3HUEecKOro oOpa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHUsI COCTOUT B (POPMHPOBAHUM €CTECTBEHHOHAYUYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIJICHUE
CIIEIYIOIMMUA KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOUIUMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCT!

e HAYYHO OOBSICHSTH SIBIICHUS,

e OLEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHNUS;



HHTCPIIPETUPOBATE AAHHBIC M HCIIOJIL30BATh HAYYHBLIC OJOKA3aTCIbCTBA
I IIOJTYYCHUA BBIBOJOBY.

[lenn wu3ydeHus QUMK Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
ONpeeNneHbl B KOHLENUWM IpenojaBaHus ydeOHoro mnpeamera «®dusmka» B
oOpa3oBaTenbHBIX oOpraHuzanuax Poccuiickoit ®Dexepanuu, peamu3yOIINX
OCHOBHBIE 0011€00pa30BaTENbHbIE IPOTPAMMBI.

[enu n3yyeHust uU3nKH:

NpUOOpETEHUE HWHTEpeca M CTPEMJICHUS OOydYalolUXcs K HAyYHOMY
U3YUYCHHUIO TPUPOMABI, PA3BUTUE HX HHTEIUICKTYyalbHBIX M TBOPYECKUX
COCOOHOCTEN;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METO/Ie TT03HaHUS U (OPMUPOBAHUE
HCCJIEI0BATEIILCKOTO OTHOIIEHHUS K OKPY’KAIOIINM SIBJICHUSIM;
dbopMUpOBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa HW3YUYCHHS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTATIbHBIX 3aKOHOB (DH3UKH;
dbopMUpOBaHHE TPEICTABICHUN O PONM (PUBUKU JJIs Pa3BUTHUSA JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE  TPEJCTABICHUH O  BO3MOXKHBIX  cdepax  Oyaymiei
poeCCUOHANIBHON JIEITEIbHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JanbHENeMy 00y4eHHUIO B 3TOM HallpaBICHUH.

JlocTrkeHNe 3THUX TeJIed MporpaMMmbl MO (HU3MKE Ha YpPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

npuoOpeTeHue 3HAHUM O JUCKPETHOM CTPOCHHHM  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJEKTPHUECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX,

MpUOOpPETEHUE YMEHUN OMUCHIBATH U OOBACHITH (DU3UUYECKUE SIBJICHUS C
UCIIOJIb30BaHNEM MOJTYYEHHBIX 3HAHU;

OCBOGHHE METOJIOB peHICHHs TMPOCTEHIINX pacyeTHBIX 3aJad C
UCTIOJIb30BaHUEM buznueckux MoJiene, TBOPUYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHU HAOI01aTh TPUPOIHBIC SIBJICHUS U BBITIOJHSTH OTBITHI,
nabopatopHble pabOTBl ¥  OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUS C
UCTIOJIb30BaHNEM U3MEPHUTEIbHBIX TPUOOPOB,;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMaLHel (HPU3UIECKOTO COJEpKaHMUs,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSIX (GU3MKH, aHAIU3 U
KPUTHUECKOE OLIEHWBaHKE HHPOpMAIUHY;

3HAKOMCTBO €O cepamu podheCcCUOHATIBHOM AeSTEILHOCTH, CBI3aHHBIMU
c (Qu3ukol, W COBpPEMEHHBIMH TEXHOJOTHIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.



OO1ee yuciio 4acoB, peKOMEHIOBAHHBIX JIJIS M3y4YeHHs GU3UKH HA 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 wyacos (2 vaca B Hemeno), B 8 kiacce — 68
yacoB (2 uwaca B Hememo), B 9 kmacce — 102 gaca (3 yaca B Heeno).

[Ipensaraemelii B mporpamMme o ¢Gu3MKe MnepeyeHb Jab0opaTOPHBIX padoT U
OTIBITOB SIBJISIETCS. PEKOMEHIaTEeIbHbIM, YUHUTEINb JeJIaeT BbIOOP MPHU MPOBEICHUU
Ja00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIUMBHUAYaJbHBIX OCOOCHHOCTEU
OOyJaroIuxcsl, CMUCKa AKCIIEPUMEHTAIBLHBIX 3aJaHMi, MpejiaraéMplx B pamMKax
OCHOBHOTO IOCYapCTBEHHOT'0 3K3aMeHa 1Mo (U3HKE.



COJEPXAHUE OBYUYEHUA

7 KIIACC
Pu3uka u e€ poJib B IO3HAHMHU OKPYIKAKOIEro MUpPA.

@usnka — Hayka o mnpupoie. fABneHus npuponbl. OU3NUYECKUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuyuHbL. M3mepenmne ¢usnyeckux BenuyuH. Dusznueckue
npudopsl. [lorpemHocts n3MepeHuit MexyHapoHas CUCTEMA €UHULL.

Kak d¢wusuka u Jpyrue ecTecTBEHHbIE HAyKd H3Y4aloT MPUPOLY.
EcTecTBeHHOHAyuUHBI METOJ TMO3HAHMS. HAOJOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUNOTE3, 00BICHEHUE
HaOmrogaemMoro sipieHus. Onucanue GU3NIECKUX SIBJICHUH C IIOMOIIBIO MOJIETIeH

Hemoncmpavyuu.

1. MexaHudeckne, TEIUIOBBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @uznyeckue npuOOPHI U IpoLeAypa NPSIMbIX U3MEPEHUN aHAJOrOBBIM U
U (POBBIM NPUOOPOM.

Jlabopamopuvie pabomol u onvimot.

1. OmnpeneneHue UEHBI AJIEHUS MIKAJIbl U3MEPUTEIBHOIO TpHOOpa.
N3mepenue pacCTOsIHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Onpenenenue pasMepoB MajbIX TEIL.

SAE I A

N3mepenue Ttemmeparypbl NMpH MOMOIIUA JKUAKOCTHOTO TEPMOMETpPA U
JaTYMKa TEMIIEPATYPHI.

6. IIpoBeaeHue uccienoBaHus MO MPOBEPKE TMIOTE3bI. AIbHOCTh MOJIETA
Iapuka, MylmeHHOTO FOPU30HTAIbLHO, TeM O0O0Jibllle, YeM O0JIbllle BHICOTA
myckKa.

IlepBoHaYa/IbHBIE CBEJACHUS O CTPOCHUM BeleCTBA.

CtpoeHue BemecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxeHne yactui BemecTBa. CBs3b CKOPOCTHM JBHXKEHHS YacTHI[ C
TemnepaTypoil. bpoyHoBckoe nBrxkeHue, auddysus. BzaumoneiicTBue wyactuil
BEILIECTBA: MPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTanmmnyeckux) Tell. B3aMMOCBsSI3b MEXIy CBOWCTBAMH BEIISCTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO ABMKCHHUSI.

2. HaGmonenue nuddysun.



3. HaGOmionenue  saBieHHM,  OOBSICHSIOUUXCS  NPUTSDKEHUEM — WIIU
OTTAJIKMBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamopnvie pabomol u onvimol.

1. OmeHka JguamMeTpa aroMa METOJIOM psjoB  (C  MCIOJB30BaHHUEM

dororpadmii).

2. OnbITHI IO HAOIIOACHHUIO TEIJIOBOTO PACIIUPEHHUSI Ta30B.

3. OmnbIThI 1O 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

JIBHKeHre M B3aUMOJeiiCTBHE TeJl.

Mexanuueckoe JBH)KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHXKEHUE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM JABWKEHHH. Pacuer myTtu u
BPEMEHU JIBUKEHUS.

SBneHne uHEpUMU. 3aKOH HMHEPUUU. B3auMoaelcTBHE Tell KaK NMpUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHHUsI Teil. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJI B €AUHUIIC
o0BbeMa BellecTBa.

Cuita Kak XapakTepucThka B3auMoAeucTBHs Tenl. Cuila ynpyroctd M 3aKOH
['yka. M3mepeHune cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HesecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX 0 OJHOU IpsAMoW. PaBHoxmeucTByromas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IPUPOJIEC U TEXHUKE.

Jlemoncmpayuu.

HaOnronenne MexaHUu4eCcKoro ABUKEHUS Tela.

N3mepenne cKkopoCTU MPSIMOJIMHEHHOTO JBUKECHUS.

HaOmnronenue siBeHust HHEPIIUU.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEJI.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEJI.

CroeHune CHJI, HalpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuvie pabomol u onvimot.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOI'O IBMXKEHHUS (IIapUKa B JKUIKOCTH,
MO/ICIIN JIEKTPUYCCKOT0 aBTOMOOMIISI U TaK J1ajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa o
HAKJIOHHOU TIOCKOCTH.

o ks e

3. OmpeneneHue IIOTHOCTH TBEPIOTO TeENA.
OmBITHI, JEMOHCTPUPYIONIUE 3aBUCHMOCTh pacTskeHus (nedopmariyn)
IIPY>KUHBI OT IIPUIIOKEHHOMN CHUJIBI.
5. OmbITEI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI TPEHUSI CKOJBXKEHHUS OT
BECa TEJIa U XapaKTepa CONPUKACAIOIIUXCS [TOBEPXHOCTEM.
J{aBJjieHHe TBEPABIX TeJI, })KUAKOCTEH U ra3os.



HaBnenne. CriocoObl YMEHBIIICHHUS U YBEJIMUEHUsI aBieHus. JlaBienue rasa.
3aBUCUMOCTh JIaBJICHUSI ra3a OT o0BbeMa, TemmepaTypbl. llepemada naBieHus
TBEPABIMU TEJaMHM, XKUIKOCTAMH U Tazamu. 3akoH Ilackansa. ITneBmMarmdeckue
MaIllUHbL. 3aBUCUMOCTh JABJICHHS JKUAKOCTU OT TIIyOMHBI. ['mapoctaTudeckuii
napagokc. CoobOmraroniuecs: Cocyanl. [ mapaBInyecKue MeXaHu3MBbl.

Atmocdepa 3emnu u atmochepHoe naBiieHHE. [IpUYuHBI CyIIECTBOBaHUS
Bo3aymHOM oOonouku 3emun. OnbiT Toppuuennu. M3mepenue atrmochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TABICHHS.

JlelicTBHE KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJIO0. BelITalKMBaromas
(apxumenoBa) cuia. 3akon Apxumena. [lnaBanue Ten. Bo3gyxoriaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATyPhI.

[lepenaua naBieHUs: KUJIKOCTHIO U Ta30M.

CooOmatomuecs CoCy/bl.

['mapaBarueckui mpecc.

[IposiBieHue necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIBI OT 00bEMa MOTrPYKEHHOW 4YaCTH

o ks w e

TeJa ¥ TIIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

8. YcioBHE IUIaBaHUA TeN: IJABAHUE WJIM MOTPYKEHUE TEJl B 3aBUCHMOCTH
OT COOTHONIEHUS IJIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopuwie pabomol u onvimot.

1. HccnegoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMA MOTpyKEHHOU B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIONIEW  CUJIbI, JCWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, IEMCTBYIOLIEH HA TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnpITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTHh BBITAJKUBAIOIIECH  CHIIBI,
JEUCTBYIONIIEH Ha TEJIO B IKUIKOCTH, OT O00BEMa TMOTrpYyKEHHOU B
YKUJIKOCTh YaCTH TeJia U OT TJIOTHOCTH >KUAKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYUPOBAHHUE JIOJKH WU
OIIpELICIIEHUE €€ IPYy30I0ABEMHOCTH.

PaGoTra 1 MOIIHOCTL. JHEPrU1.

Mexanuueckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI. pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. IlpuMeHeHue mpaBuiaa paBHOBECHS pblyara K OJIOKY.

~



«30J10TOC TMpaBWIO» MeXaHuku. KoapduimeHT mnoje3Horo neiictBus (mamee —
KII) npocTbix MexaHu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas »dHeprus. KuHernueckas W TNOTEHLHMANbHAs HSHEPIUS.
[IpeBpalieHure 0JTHOrO BUAa MEXAaHUYECKOW SHEPTUU B IPYyTrOM. 3aKOH COXPaHEHHUS
HHEPIrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol.

1. Omnpepnenenrie padOThl CHIIBI TPEHUS NP PABHOMEPHOM JIBHJKEHHH Teia

10 TOPU30HTAIBHOU ITOBEPXHOCTH.

2. HccnepgoBaHue yCliOBUM paBHOBECHS pbluara.

3. Uzmepenue KII/] HaKJIIOHHOM MJIOCKOCTH.

4. V3yueHHe 3aKOHA COXPAHEHUs MEXAHUYECKOW SHEPIUU.

8 KJIACC

TenioBblie sIBJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3Mmepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHOKUHETUUECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObSICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUM MOJEKYJISIPHO-KUHETUYECKOU TEOPHHU.
CmaurBaHHE U KaNWJUISIPHBIE ABJIEHUS. TemI0BOE paclIMpPEeHUE U CHKaTHE.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHS
yactull. BuyTtpennsass sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEW HHEPTHUU:
TeIuIonepeaaya u COBEpILICHUE paboTHI. Bunet TEIIONEPENAYU:
TEIIONPOBOAHOCTh, KOHBEKIIUS, U3ITYUYCHHUE.

KonudecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro Oamanca. [lmaBnenue u
OTBEpPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAsA TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YnenbHas Ttermiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KHUIEHUS OT aTMOChEepHOro
JTaBJICHUS.

BrnaxHocTts Bo3ayXa.

DHeprud TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[IpuHuuner paboThl TerioBbiX aBurareneit KIIJ[ TemmoBoro aBurarters.
TeruioBele ABUTaTENIN U 3aIUTA OKPYKAIOLIEHU CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTHH B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpoyHOBCKOTO ABMKEHHUS.
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Ha6monenue nuddysun.

HabmtoieHue siBieHnii CMauuBaHMsI U KalWJUIPHBIX SIBJICHUM.
Habito1eHue TenaoBoro paciupeHust Tedl.

M3meHeHre AaBieHUs ra3a NpU WU3MEHEHHH 00bEMa M HArpeBaHUU HIIU
OXJIXKICHHH.

[TpaBuiia u3MepeHus TEMIEpPaTyphl.

Bunel teronepenaym.

OxnaxkJieHue Ipy COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEITHUMH CUIIAMH.
CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
Habmtoienue kunexus.

Habito1eHue nocTostHCTBa TEMIIEPATy bl PH TUIABJICHUH.
Moienu TerIoBbIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJIIPHOTO IPUTSHKCHHUS.
OMnbITEI NO BRIPALIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WIIM caxapa.
OnpIThl O HAOIIOJICHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEII.

OmnpeneneHue JaBleHUs BO3yXa B OaJsIOHE HITTPHUIIA.

OnbITEl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3dyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIIEPATYPHI.

HaOnronenne wu3MeHEHUSI BHYTpPEHHEW OSHEPrud Tejlna B pe3ysbTaTe
TEeIIonepeiadn ¥ paboThl BHEITHUX CHIL

HccnenoBanue sBieHHUS TEIUIOOOMEHAa MPH CMEIIMBAHUHM XOJIOJHOW U
ropsiuer BOJIBI.

OmnpeneneHne  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOrO  BOAOW  MpH
TEIJI000MEHE C HAarPETHIM METATUYECKUM ITUITUHAPOM.

Ornpenenenue ynebHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHON BIaXXHOCTH BO3/TyXa.

Onpenenenue yAeabHONW TEMIOTHI IIABICHUS JIbIA.

DJIeKTpU4YeCcKre U MATHUTHbDIE SIBJICHUS.

OnekTpuzauus Tel. J[Ba poaa dIeKTpUUECKUX 3apsioB. BzaumopeiicTBue
3apsDKeHHBIX  Tenl.  3akoH KysnoHa (3aBHCHMOCTB  CHIIBI  B3aMMOJICHCTBUS
3apsDKEHHBIX TEJT OT BEJTMYUHBI 3aPSIIOB M PACCTOSIHUS MEXKTY TCIIAMH).

Onekrpuyeckoe mnosie. Hanpsok€HHOCTh siiekTpudeckoro noss. IlpuHnmn
CYIEPITO3UIMH DJIEKTPHUECKUX MM0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsi/ioB. DJIEMEHTAPHBIA JICKTPUUYECKUN 3apsl.
Crpoenue aroma. IIpoBOAHMKM W  JMDJICKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsiia.

DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS DJIEKTPUUYECKOIO TOKAa.
VICTOYHUKHA TTOCTOSSHHOTO TOKa. JICHCTBHS JIIGKTPUYECKOrO0 TOKa (TEIUIOBOE,
XMMHYECKOE, MATHUTHOE). DIIEKTPUUCCKHI TOK B KHIKOCTAX M ra3ax.

Onekrtpuueckass  menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNPSKECHUE.
CornpoTuBiieHHE TPOBOJHMKA. YJIETbHOE CONMPOTUBICHUE BemnlecTBa. 3akoH OMa
o ydactka nenu.  llocnemoBarenpHOe W MapalyieIbHOE  COEAUMHEHUE
ITPOBOJTHUKOB.

PaGora u MOIIHOCTH 2JIGKTpUYECKOro Toka. 3akoH JDxoymsa—Jlenna.
DIeKTPUYECKUE 1IETTH U TTOTPEOUTENH JIEKTPUUECKON Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3aumopelcTBHME  MOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosje. MarHuTHOE moJjie 3eMJIM M €ro 3HAaYCHME JIJIsl )KU3HU Ha 3emIle.
OnbiT  Opcrena. MarHuTHOe TI0J€  AJIEKTpUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[€MICTBME MAarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATEND MOCTOSSHHOTO TOKAa. M CMoJib30BaHUWE 3JIEKTPOJBUTATEIIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SIBneHne >N€KTpOMarHuTHOW MHAYKUMU. [IpaBuino Jlenna.
DIEeKTpOreHepaTop. CriocoOmI MOJTyYCHUS BJICKTPUYECKOMN SHEPTUM.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pojia AIIEKTPUYECKUX 3aPAI0B U B3aUMOJICHCTBHUE 3aPSIKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS] MHIYKIIHS.
3aKOH COXPAHEHHUS ICKTPUUECKUX 3aPSII0B.
[IpOBOIHUKH U JUAJIEKTPUKHU.
MonenupoBaHU€e CHIOBBIX JUHUHN 3JICKTPUYECKOTO TOJIS.
M cTOYHMKHM TTOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KHUJIKOCTH.
. ['a3oBBI1 pa3psa.
. I3mepenue cuibl ToKka aMIepMeETPOM.
. U3MepeHnune 3J1eKTpUYeCKOro HapsKeHUS BOJIbTMETPOM.
. PeocTart n marasuH cOnpoOTHUBIICHUMN.
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. B3zauMoeicTBrue MOoCTOSHHBIX MAarHUTOB.
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. MOI[GJ'H/IpOBaHI/Ie HCBO3MOXXHOCTH pPa3AC/ICHUA IIOJIOCOB MaruuTa.



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

25.

MoenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMATrHUT.

JlelicTBHE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiThl Dapajnes.

3aBUCUMOCTh HANpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHHS.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomol u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIOACHUIO DJEKTPU3AIMK TEJl WHIYKIUEH U 1pu
COMPUKOCHOBEHHH.

HUccnenoBanue NOEMCTBUS DJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JTUBJIEKTPUKHU.

COopka 1 mpoBepka pabOoThI JIEKTPUUECKOM IIENMU TOCTOSTHHOT'O TOKA.
W3mepeHue U perylInpoBaHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaNPsIAKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO 4Y€pe3 PEe3UcCTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JJWHBI, IUIOWAAA MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBmia CIOXKEHUS HAMNPSKCHUN MPU TOCIEAOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i1 CUJIbl TOKa MPU MapajuieIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl AAEKTPUUECKOTO TOKA, UIAYIIETO YEPE3 PESUCTOP.
OnpeneneHre MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HANpsKCHUS HA HEH.

Onpenenenue KII/[ narpesarens.

HccnenoBannue MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO TMOJs TOCTOSIHHBIX ~ MAarHuTOB IMPU  UX
00BbEeIMHEHUU U Pa3/ICTICHUU.

HccnenoBanue AerCTBUs SJIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEIKY.



17. OObITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aMMOJICHCTBUS
KAaTyIIKd C TOKOM M MAarHuTta OT CHJIbl TOKAa W HalpaBJEHUS TOKAa B
KaTYyIIKE.

18. Mi3yueHue nelCTBUSI MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpyunpoBanue u u3ydeHue paboThl SJEKTPOJBUTATEIIS.

20. 3mepenue KII/] anekTpoaBuratesibHOM yCTAHOBKH.

21. OnBITBI IO HUCCIEIOBAHUIO SIBJICHUS HJIIEKTPOMAarHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHM 3HAYCHHS W HANPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KJIACC

Mexann4yeckue siBJCHUA.

Mexannueckoe nBwkeHuEe. MarepuanbHas Touka. Cucrema OTCYéTa.
OTHOCUTENBPHOCTh MEXAaHMYECKOIO ABWKEHHS. PaBHOMEpHOE NPSIMOIMHEWHOE
nBrkeHue. HepaBHoMepHOE NpsiMONMHENHOE JBH>KeHUE. CpelHsisi U MTHOBEHHas
CKOpOCTH TeJja IIPU HEPABHOMEPHOM JBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsMOiIMHEWHOe nBrkeHue. (CBoOoaHOe
najgenue. OnbiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYykHOCTU. Ilepmon u vactora obOpaieHus.
JInHelHas u yriioBasi CKOpoCTH. LIeHTpOCTpeMUTENBLHOE YCKOPEHUE.

[IepBsrii 3ax0H HerotoHa. Bropoit 3akon Herotona. Tpetuit 3akon HproToHa.
[IpuHIMI CYyIEPHIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: Cujla TPEHUS CKOJIbKEHUs, CUila
TPEHUS MIOKOS, APYTUE BUJIBI TPEHHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgenus. JIBmxenne mianeT BOKpyr Comnma. IlepBas kxocmMuueckass CKOPOCTb.
HeBecomMocCTh 1 nieperpyskH.

PaBHOBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIIIEHHON OChIO BpaleHusi. MomeHT cuiibl. LleHTp TskecTH.

Nmnynbec Tena. M3menenne umnynbca. UMmynbc CHIlbl. 3aKOH COXPaHEHUS
MMITyJibCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass paboTa W MOLIHOCTb. PaboTa CuI TSAXKECTH, YHPYTrOCTH,
TpeHus. CBs3b HEPTUU U padoThl. [loTeHIMAIbHAST SHEPTUS Tea, TTOHATOTO HaJ
ITOBEPXHOCTHIO 3eMiM. [loTeHIIManbHas SJHEprus CKaTou NpykuHbl. Knnernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXAHWYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HaGmronenne MexaHMUECKOTo JIBMKEHUS Tela OTHOCUTEIHHO Pa3HBIX TEI

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

CpaBHeHrE TyTEed W TPAEGKTOPUM IBHKEHHUS OJHOIO W TOrO K€ Tena
OTHOCHUTENBHO PAa3HBIX TEJl OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUKEHUS.
HccnenoBanre Npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaOnronenue ABUKEHUS Tea MO OKPYKHOCTH.

Hab6nronenue MexaHnuecKux sIBJICHHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexxka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tella OT MAacChl Tejla U ACHCTBYIONICH Ha HETo
CUJIBI.

Hab6nronenue paBeHCTBA CHIT TPU B3aUMOJICHCTBUM TEIL.

M3meHeHne Beca Tela Py yCKOPEHHOM JIBH>KCHUU.

[lepenaua uMiysbca npy B3auMOJICUCTBUU TE.

[IpeobpazoBanHus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre UMITyJIbCca MPU HEYTIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHne UMITYJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
Hab6nronenue peakTHBHOTO JBUKECHUSI.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOTHOM I1a]IEHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUU MPH IBUKCHUU TEJIA MO ICMCTBUEM
MPY>KUHBI.

Jlabopamopnwvie pabomul u onvimol.

1.

KoHcTpyrpoBanue TpakTa [Jisl pa3roHa U JAJbHEHMIIEro paBHOMEPHOTO
JBW)KCHUS IIAPUKA WA TEIIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBKEHUSI Opycka WU JBUKCHUS
[IapuKa M0 HaKJIOHHOW IUIOCKOCTH.

Onpenenenrue yCKOpEHHs] Tela MPU PaBHOYCKOPEHHOM JABHUIKEHUU I10
HAKJIOHHOU TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU MyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBKEHUU 0€3 HayaIbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnepoBanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JABJICHHUSI.

Omnpenenenre kKodhPUITMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre paboOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Teja
110 TOPHU3O0HTAIIHLHOM MMOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYTOCTH MpU MOABEME Tpy3a C
UCIOJIb30BaHNEM HETMOJBUKHOIO U TIOJBMKHOIO OJIOKOB.
11. I3yueHne 3aK0Ha COXPAHEHMSI SJHEPTUH.
Mexannuyeckue KoJieOaHUS U BOJHBI.

KonebartenbHoe aBmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOaHUI: IEPHO],
4acToTa, aMIUINTyAa. MaremMaTH4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpainenne
SHEPrUM NPHU KOJIEOATETbHOM JIBUKEHUH.

3aryxaromue  KosneOaHus.  BwIHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BosHbl. (CBOHCTBa MexaHWYeCKuX BOJH. [IpomonpHble U
NOMNEPEYHbIE BOJIHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHu4eckre BOJIHBI B TBEPJOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. H(ppa3Byk u
yIIBTPa3BYK.

Hemoncmpavyuu.

1. HaGOmronenue koneOaHuM Ten MOJ ACHCTBUEM CHJIbI TSDKECTH U CHJIBI
YIPYTOCTH.

Habmtoienue xosnebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabGnronenue BIHYKIEHHBIX KOJIEOAHUI 1 pe30HaHCa.
Pacnpoctpanenue mpooabHBIX U TIONIEPEYHBIX BOJIH (Ha MOJICITH).
HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pE30HAHC.
Jlabopamopuvie pabomol u onvimot.
1. OmpeneneHvie 4YacTOThl M MEpUOAA KOJEOAHM MaTeMaTH4ecKoro
MasTHHKA.
Omnpenenenue 4acToThl ¥ MepuoJia KoiedaHuil Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Nepuoja KojaeOaHUN MOJBEUIEHHOIO K HUTH

rpy3a OT JAJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH Neproa KoineOaHuil NPy KUHHOTO MasSTHUKA

OT Macchl Ipy3a.
5. [IpoBepka He3aBHCHUMOCTH MepHoja KojeOaHUW rpysa, MOJBELIIEHHOTO K
HUTH, OT MaccChl Ipys3a.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh TEpHOJa  KoJeOaHUi
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHUs: CBOOOTHOTO MaCHUS.
DJIEKTPOMATHUTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
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DJeKTpoMarHuTHas npupoja csera. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomol u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOUIBHOTO

TenedoHa.
CBeToOBBIC SIBJICHUSA.

JlyueBas  mogmens  cBera.  Mcrounukm — cBera.  lIpsamonuHennoe
pacnpoctpaHeHnue cBeta. 3atMeHust Connua u JIynel. Otpaxkenue cera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
OoTpakeHue cBeTa. lMCronb30BaHWE TOJHOTO BHYTPEHHEIO0 OTpPaXXEHUs B
ONITHYECKUX CBETOBOJAX.

Jlunza. Xox unyueir B JsmH3e. Onruueckas cucrema (¢oTroanmnapara,
MHUKpPOCKOIIa M Teneckona. ['Jla3 kak onrTuyeckas cucrema. bim3opykocTe u
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel HbtoroHa. CrnoxkeHue
CIEKTpaJIbHBIX IBETOB. Jlucepcust cBeTa.

Jlemoncmpayuu.

[IpsAMoOnMHENHOE pacIpOCTPAaHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n300pa>keHUi B IMIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTuyecKuii CBETOBO/I.

Xop nydeid B coOuparoniei JInH3e.

XoJ Jiy4er B pacCEUBAKOIIEH JTIMH3E.

[Toy4yenune n300pa>keHUi C TOMOIIBIO JTUH3.

[Tpuniun aevictBus dhoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Moaens ri1asa.

11. Paznoxkenue 6€0ro cBeTa B CIEKTP.

12. [lony4yenue 6e0ro cBeTa NpH CI0KEHUHM CBETAa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimot.

1. HMccnegoBaHue 3aBUCUMOCTH yTila OTPAXKEHHSI CBETOBOIO Jiyda OT yIJia
najieHusl.
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N3yuenune xapakTepucTUK U300paxeHus MmpeaMeTa B IIIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCMMOCTH YIJIa IPEJOMIIEHUSI CBETOBOIO JIyda OT yIJia
NaJ€HUS HA TPAHULIE BO3yX—CTEKIIO.



[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI U ONTUYECKON CHIIbI coOMparoien
JIMH3BI.
OnBITHI IO Pa3JIOKEHUIO OEIOro CBETa B CHEKTP.
OnbITHl IO BOCHPHATHIO I[BETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPBI.

KBanTOBBIC SIBIICHUA.

OmnbiTel Peszepdopna u mmanerapHas mojenb aroma. Mogens atoma bopa.
HcnyckaHue u Moriomenre cBera aroMoM. KBaHThl. JIMHENYaThIe CIEKTPBI.

PagmoaktuBHOCTh. Anbda, OeTa- U ramma-uznydeHus. CTpoeHrne aTOMHOTO
anpa. HykionHas wmogens artomHoro snapa. W3ortonsl. PaanoakTuBHBIE
npespaienus. [lepros nmomnypacnaga aTOMHBIX sIIEP.

SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsAI0BOIO M MAacCOBOT'O YHCEIL
OHeprus CBSA3M aTOMHBIX sAnep. CBsA3p Macchl M dHEpruu. Peakuuy cuHTE3a U
nenenus saep. Mcrounnku 3eprun ConHua v 3BE3.

AnepHast sHepreruka. JleMCTBUS paJuOAKTUBHBIX H3JIyYCHUH Ha JKHMBBIC
OpraHU3MBl.

Hemoncmpayuu.

CrexTpbl U3ITy4YEHHUS U MOTJIOUIEHUS.

CrieKTpbl pa3IM4YHbIX ra30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamepe BuiibcoHa.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYyUYEHUH.

Peructpatius u3nydeHust IpUpOIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimol.

1. HaOmroeHue CIUIOMIHBIX U IMHEHYaThIX CIEKTPOB U3ITyYEHUSI.

2. UccnenoBanue TPEKOB: M3MEPEHUE SHEPIHMM YAaCTHULIBI M0 TOPMO3HOMY

nyTtH (1o poTtorpadusim).

3. U3mepenue pagroakTuBHOrO (hoHa.

IHoBTOPUTENBLHO-00001HAK NI MOAYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINKA MOIYJIb MIPEIHA3HAUEH AJI CUCTEeMaTH3aLIU
u  0000mIeHUsT TMPEIMETHOTO  COJAEpKaHUA M ONbITa  JEATEIIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHHUH BCETO Kypca GU3HMKH, a TAKKe AJIS MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMEHY 10 (Qu3uke s oO0ydarommxcs,
BBIOpABIINX ATOT YUEOHBIN MpPEIMET.

[Ipu u3yyeHuu AAHHOTO MOMYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JESATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreurBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb. OCBOEHUE HAYYHBIX METOJIOB HCCIIECIOBAHUS

© a0k w b=



SBJICHUM TPUPOAbl M TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATH (PU3MUYECKUE
ABJICHUS, TPUMEHSS TMOJYyYEHHbIE 3HAHMS, pelarh 3aJa4yd, B TOM YHCIE
KAUYE€CTBECHHBIEC U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapaKTeP JaHHOTO pa3jesa peain3yercs
32 CYET TOrO, 9YTO OOYyYalOIIMECs BBIMOTHSIIOT 3aJaHus, B KOTOPHIX UM
MpeIaraeTcs:

HAa OCHOBE IIOJYYEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TTOBCETHEBHOM JKU3HHU,

WCITOJI30BaTh HAYYHBIC METOABI UCCIICIOBAHUS (DM3UYECCKUX SBIICHUM, B TOM
YHUCIIE U1 IPOBEPKU TUIIOTE3 U MOTYUYEHUS TEOPETUUECKUX BBIBOJIOB,;

OOBSICHATH HAyYHBbIE OCHOBBI HamOoJee BaXKHBIX JIOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, MPAKTUYECKOTIO UCIIOJIb30BAHUS PA3JIUYHBIX UCTOYHUKOB
SHEPIrUHM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPIUHU.

Kaxmas w3 TemM [OaHHOTO MOAYJSA BKIIOYAET HSKCIEPUMEHTAIbHOE
uccieoBaHue 0000mIaroniero xapakrepa. Moayib 3aBeplIacTcsi MPOBEICHUEM
JIMAarHOCTUYECKON U OILICHOYHOM paboThl 32 KypC OCHOBHOTO 00111eT0 00pa3oBaHUsl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (pU3MKH Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs HAIPABICHO

Ha OJOCTHIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06p8,30BaTeJII>HI)IX

pe3yIbTaTOB.

B pesynbrare nsydenus UMK Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs

y oOyuatomerocsi 6ynyT copMUpOBaHbI CIEAYIONINE JTHYHOCTHBIE PE3YJIbTaThl B
YaCTHU:

1) maTpMoOTHYECKOTO BOCTIMTAHUSI:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
duznyeckoil HayKu;

- [ICHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,

2) rpakAaHCKOT0 W TYXOBHO-HPABCTBEHHOTO BOCITUTAHMSA

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
bu3uky;

- OCO3HAaHHUE BAXHOCTHU MOPAIBHO-ITUYECKUX MPHUHIUIIOB B JIESITEIBHOCTH
YUYEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHUS

- BOCIIPUATHE ACTETUYECKUX KAueCTB (PU3MUECKON HayKH: €€ TapMOHHYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH,

4) HIEeHHOCTH HAYYHOT0 MO3HAHMS

- OCO3HAHHWE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYyMEHTa
IIO3HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTMHM, BaXKHEWILEH COCTABIISIOLIEH
KYJIbTYPBHI;

- pa3BUTUE HAY4YHOM JIOOO3HATEIBLHOCTH, HMHTEpPECa K HCCIEI0BATEIbCKOMN
NEeATEIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl  3I0pPOBbSi W  3MOIHOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpas3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXXHOCTH TIpaBUJl OE30MaCHOr0 TMOBEJACHUS Ha
TpPaHCTIIOPTE, Ha JIOpPOraX, C ANEKTPUYECKUM U TEIUIOBBIM 00OpYyIOBaHUEM B
JOMAITHUX YCITOBUSIX;

- c(OpMUPOBAHHOCTh HaBBIKA peQIieKCUH, NPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa,

6) TPy/10BOT0 BOCIIUTAHMSI:

- AKTUBHOE y4YaCTHE B PEIICHWH NpaKTUYEeCKUX 3aaad (B paMKax CEMbH,
0o0pa30oBaTe/IbHOW  OpraHu3alMH, TIOopoja, Kpas) TEXHOJOTHYECKOH W



COITMAJIbHOM HAIMPABJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIEe W (PU3MUECKUX
3HAHUMU,

e - HHTEPEC K MPAKTHUYECKOMY M3YUEHHUIO PO eCcChid, CBI3aHHBIX ¢ (PU3NKOMH;

e 7)3K0JOTrHYeCKOr0 BOCIIMTAHUS

e - OpUCHTAIMSI HA MPUMCHECHHE (DU3WYECKMX 3HAHWM JJI PEIICHUs 3a7ad B
o0JlacTH OKpy>Kalomiel cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOXKHBIX TTOCJIEJCTBUI [ OKPY>KAIOIIECH CPeIbl;

e - OCO3HAaHHWE TJIO0ATHPHOTO XapakTepa SKOJOTHUYECKHX NPOOIeM W MyTeH uxX

peleHus;

e 8) amanTanuu K M3MEHMAIOIIUMCS YCJIOBHUSIM CONHUAJIBLHOH W MPHUPOIAHOI
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJEHUCTBUU IPH BBHIIOJHEHUHM WCCIEAOBAHUNA U
MIPOEKTOB (PU3NYECKON HAIPABIEHHOCTH, OTKPBITOCTh OMNbBITY W 3HAHUSAM
IpYTuX;

e - TIIOBBIICHHE YPOBHA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 IPaKTHYECKYIO
NEeSATEIIbHOCTD;

e - IOTPeOHOCTH B (JOPMHUPOBAHNN HOBBIX 3HAHHM, B TOM YHCIIe (POPMYJIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O PU3NUECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HaHME JIEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAHHWE CBOETO Pa3BUTHA B IPHOOPETECHUH HOBBIX (HHU3NUECKHUX
3HAHUI,

e - CTPEMJICHUE aHAIM3UPOBATH U BBISBIISITH B3AUMOCBSI3HU MIPUPOJIbI, OOIIECTBA U
SKOHOMMKHU, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHUIA,

e - OILIEHKA CBOMX JEUCTBUM C Y4YETOM BIMSHHUS Ha OKPYXAKOUIYIO Cpeny,
BO3MOJKHBIX TJI00aIBHBIX TTOCIIEICTBUI.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynpTaTe OCBOGHHMS TpOrpaMMmbl MO ()U3MKE HAa YPOBHE OCHOBHOTO
oO1iiero oopa3zoBanus y o0yyatoierocst OyayT cpopMrupoBaHbl MeTaNpeaAMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHbBIC YHUBEPCATbHbIC YUeOHbIE JEHCTBYS,
KOMMYHUKATUBHBIC  yHUBEpPCAIbHBIC  Yy4eOHBIC  JCHCTBHUSA,  PETYJISTHBHbBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

ITo3HaBaTeJbHBIC YHUBEPCATIbHBIEC YUeOHbIE 1eiiCTBUS

ba3oBbie Jlornueckue JeiicTBHA:
e BBIBISITH U XapaKTEPU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(aBnCHMIA);



yCTaHABJIMBATh CYIIECTBCHHBIM NMPU3HAK KJIACCH(PUKAIINKA, OCHOBAHHS IS
0000IIIeHNS U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U IMTPOTHBOPEYHS B paCCMaTPUBACMBIX (paKTax,
JTAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NUECKHUM SIBJICHUSM;
BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3U MPU H3YYCHUH (PU3NUECKHUX
SIBJICHMHA M TPOIICCCOB, JIeJaTh BBIBOJIBI C MCIOJIb30BAaHUEM JICTYKTHUBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3IX
(bU3UYECKUX BEINYNH;

CaMOCTOSATENIFHO BBIOMpATh CIOCO0 pemeHnus ydeOHOW (u3ndecKon
3aaun (CpaBHEHHUE HECKOJIBKUX BapHAHTOB PEIICHHUs, BBIOOpP HambOoJee
HOIXO/IAIIETO ¢ Y4ETOM CAMOCTOSTEIbHO BhIICICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareLCcKue 1eHCTBUSA.

MCII0JI30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MTO3HAHMS,
MPOBOAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3nUecKuil IKCIEPUMEHT, HEOOJbIIoe HcchaeoBaHuEe (U3HUUECKOTO
ABJICHUS;

OLICHMBATh Ha MPUMEHHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJTYYECHHYIO B XO/JI€ UCCIICIOBAHUS WJIU IKCTIEPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI 110 pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOICHNS, OTIbITa, UCCIICIOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nHpopmanueii:

MPUMEHSTh PA3IMYHBIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI TIPU TIOUCKE U
orOope uHGOPMAIMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOM
dbuznyeckoit 3a1auu;

aHAM3WPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAITHIO
Pa3IUYHBIX BUIOB U (GOPM MPEACTABICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAJbHYIO (OpPMY  TPEACTABICHUS
uHpopMaIUl W WUTIOCTPUPOBATH pelIaeMble 3aJadyd  HECJIOKHBIMHU
CXeMaMH, ThuarpaMmMaMu, HHOU rpauKoi M MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS !

B XOJIe OOCYXXJeHHs Yy4yeOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a71aBaTh BOMPOCHI IO CYIIIECTBY 00OCYKIaeMOM TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJa4d W TOJICpKaHUE
0J1aro’KenaTeIbHOCTH OOIICHUS,

COIMOCTABIIATh CBOM CYXKICHUS C CYXICHUSMH JIPYTUX YYaCTHHKOB
Juanora, OOHapy X KUBATh Pa3InYNe U CXOACTBO IMO3UIIHN;



BBIPAKATH CBOXO TOUYKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThl BBIIOIHEHHOIO (PU3NYECKOTO OIBITA
(PKCTIeprMeHTa, HCCIIeJOBaHMSI, TIPOCKTA);

NOHMMAaTh W HWCIOJb30BAaThb  IPEUMYyIIECTBA  KOMaHIHOM U
WHAMBUAYAIbHONH pabOThl MpU PEIICHWH KOHKPETHOW (U3HUYECKOM
poOJIeMBI;

IIPUHUMATh LIEJIA COBMECTHOM ACATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTH)KEHHMIO: pPacHpelesaTh PO, OOCYXJIaTh MpoLecCchl M
pe3yNbTaThl COBMECTHON pabOThI, 0000111aTh MHEHHUSI HECKOJBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUrasi KAYECTBEHHOI'O PE3yJbTara Io
CBOEMY HAIIPABICHUIO W KOOPAWHUPYS CBOU JACUCTBUA C APYIMMHU
YJICHAMHU KOMaH/Ibl;

OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENbHO C(OPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eCTBUS

Camoopranu3anus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMUX
TUTS peteHns (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCA B  PA3IUYHBIX  [MOAXOJAX TMPUHATHS  PEIICHUN
(MvHIUBUAYATbHOE, MPUHATHE PEIICHUS B TPYyNIE, NPUHATHE PEIICHUN
IPYIIOW);

CaMOCTOSTENIEHO COCTABJISAThH aJTOPUTM pElIeHHs (PU3UIECKOM 3a/1auu WU
IUTaHAa HMCCIIEJIOBAHUSA C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHPOBATH MIPEIiaracMbie BApUAHTHI PEIICHU;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, SMOIUOHAJIbHbIN HHTEJIEKT:

JlaBaTh aICKBATHYIO OLIEHKY CUTYallUH U [Ipeiarath IiaH €€ U3MEHEHUH,
OOBSICHAT, ~ TPUYMHBI  JOCTHKCHUS  (HEJOCTH)KECHUS)  Pe3yJIbTaToOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OMBITY;

BHOCUTHh KOPPEKTHBBI B JICATCIBHOCTD (B TOM YHCIIC B XOJ BBIMOJHCHHUS
(U3MUECKOTO  WCCIEJOBAaHMS WJIM TPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBILIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JIPYroro yejoBeKa B XOJe CIopa WU AUCKYCCUU
Ha HAYYHYIO TEMY, [IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelieHur (PU3NYECKUX 3a1ad Uiu
B YTBEPXKICHUAX HA HAYYHBIC TEMbI U TAKOE K€ IIPaBO IPYroro.



ITPEAMETHBIE PE3YJIBTATDBI

K xoHIty o0ydenus B 7 KJiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCS YMEHUI:

UCTIONIB30BaTh  TMOHATUSA.  (DU3MYECKHE W  XUMUYECKHE  SIBIICHHS,
HaOJIOICHNE, DKCIEPUMEHT, MOJEIb, THIIOTE3d, CIUHUIBI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbie COCTOSHUSI BemiecTBa (TBEpPIOE,
KHJKOe, Ta3000pa3HOe), MeXaHW4YecKoe JBIDKeHHe (paBHOMEpHOE,
HEpaBHOMEpHOE, TPSMOJMHEHHOE), TPAaEeKTOPHs, pPaBHOACHUCTBYIOIIAS
cwia, gedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTD,
COOOIIAIOIITUECS COCY/IBI;

paznu4ath sBiueHus (Muddysus, TEIIOBOE IBIKCHHE YACTHI[ BEUICCTBA,
paBHOMEpHOE  JIBIKCHHME, HEpaBHOMEpPHOE  JBIDKCHHE, HWHepIus,
B3aMMOJICHCTBHE TeJl, PAaBHOBECUE TBEPIBIX TN C 3aKPEIUIEHHOW OCHIO
BpalllcHWsI, Tepeaada JaBJICHUS TBEPABIMU TENAMH, JKUAKOCTIMHU H
razamu, atMocdepHoe JaBlIeHHE, IUIaBaHWE TeJN, IPEBPAIICHHS
MEXaHMYECKOM HEPrHH) 10 ONUCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3UYECKOE SBICHUE,
pacro3HaBaTh TPOSIBJICHUE M3YYCHHBIX (DHU3MUECKUX  SBICHUH B
OKpY’KaloleM MHUpe, B TOM 4HcCle (HU3MUECKUE SIBICHUS B IPHPOJIE:
NPUMEPHI JBMKCHUS C Pa3UYHBIMH CKOPOCTSMH B JKHBOW M HEKUBOU
npupoje, IeWCTBUE CHIIBI TPEHHUS B MPHUPOJAE M TEXHHKE, BIHSHHE
aTMOC(EepHOTO TaBJICHUS HA KUBOM OpraHu3M, IJIaBaHHE PHIO, PhIYard B
TeJIe YeIOBEKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 3a/1ady B y4eOHYIO,
BBIJICIISITH CYIIICCTBEHHBIC CBOWCTBA (MPU3HAKHU) (PU3NICCKUX SBICHUH,;
OIMCHIBATH U3yYEHHBIE CBOMCTBA TeN U (U3NUECKHE SBICHHUS, UCTIONb3YS
¢dusnueckre BenuuyuHbI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC
TeJa, CWja TPEHWs, JaBicHHWE (TBEPIOTO Tena, JKUIKOCTH, Tra3a),
BBITAJIKMBAIOMIAs] CUJIa, MEXaHWYecKas padoTa, MOIIHOCTbH, IJIEYO CHIIHI,
MOMEHT CWJIBI, KOX(QQUIMEHT TIOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKash W TOTCHIMAIbHAS JHEPTHs), MPU OMUCAHWUU TMPABHIBLHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICT  HCIOJB3yeMbIX  BEJIMYUH, UX
0003HAaYEHUA W €IUHMIIBI (U3MYECKUX BEIWYUH, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIOINE JAHHYIO (U3NYECKYIO BEIUYMHY C IPYTHMMHU BEIMUYMHAMH,
CTPOUTH TPAPHUKHN U3YICHHBIX 3aBUCUIMOCTEH (PU3HUECKIX BEJINYHH,
XapaKTepU30BaTh CBOWCTBA Tell, (U3NYECKHE SIBICHUS W TPOIECCHI,
UCTIONB3Ys MPaBUJIa CIOXKEHUs CWIT (BIIOJIb OJHOM MpsiMoi), 3akoH [yka,
3akoH [lackais, 3aKkoOH ApXuMmea, MPaBWIO paBHOBecHs pbryara (0JI0Ka),



«30JI0TO€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
OHEPruM, NpHU OSTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMUChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3UICCKUE SIBJICHUS, TTPOIIECCHI M CBOMCTBA TEJI, B TOM UHCIIE
U B KOHTEKCTE€ CHUTyallud MPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBIISATH NIPUYUHHO-CJICACTBEHHBIE CBSI3HM, CTPOUTHh OOBsicCHEHUE u3 1-2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1-2 u3ydeHHBIX CBOWMCTBA (PUBUUYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadyd B 1-2 nelcTBHS, WCTHONB3YysS 3aKOHBI W
dbopMybl, CBs3BIBarONIUE (PU3MUECKHE BEIMYMHBI. HAa OCHOBE aHAIM3a
YCJIOBHUS 33/1a4d 3alMChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (hU3UUECKUE
BENTMYUHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JlaHHbIC, HEOOXOAUMBIC JJI PEIICHUS 3a7a4, OLICHUBATh PEATUCTUUYHOCTD
MOJTY4YeHHOU (PU3NUECKON BEJIUUUHBI,

pacro3HaBaTh TPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
bu3HYEeCKUX METOJIOB, B ONTMCAHUU MCCIIEAOBAHUS BBIICIATH MPOBEPSEMOE
npeamnoioxenne  (TMmoresy),  pasavuaTh W HHTEPIPETUPOBATH
MOJIYYCHHBIM pPE3yibTaT, HAXOJIWUTh OIIMOKKM B XOJ€ OIbITa, JeJaTh
BBIBO/IBI 10 €T0 Pe3yJIbTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOACHHIO (UBMYECKUX SIBICHUM WIIU
busznuecKux CBOWCTB TEN: dbopMyIUpOBATH IPOBEPSIEMBIEC
MPENO0JIOKEHHS], COOUpPATh YCTAHOBKY U3 MPETIOKEHHOTO 000pyA0BaHus,
3aMUCHIBATh XOJ OMbITa U (POPMYITUPOBATH BHIBO/IHI,

BBITIOJTHATh MPSIMbIE W3MEPEHUS PACCTOSIHUSA, BPEMEHH, MacChl Tela,
o0béMa, CUIIBI M TeMIepaTypbl C MCIOJb30BAHUEM aHAJIOTOBBIX W
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKA3aHUSA MPUOOPOB C YUETOM
3a/IaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIPYrofl ¢ WCIOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBHCUMOCTH IyTH
PaBHOMEPHO ABUKYLIErOoCsl TeJla OT BPEMEHU [IBUKEHHUS Teja, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Tela, KadyecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CWJIbl TPEHUS OT IUJIOIIAIN COMPUKOCHOBEHHUS TEJ, CUJIBI
YIOPYTrOCTH OT YJJMHEHUS TPY>KUHBI, BBHITAJKUBAIOIICH CUJIBI OT 00BbEMa
MOTPYXEHHOW YaCTU TeJla U OT MVIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJIa, OT TUIyOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBHMA
IUTaBaHMs TeJl, YCJIOBHMM paBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4E€OHOrO UCCJEJOBaHMs, CcoOOUpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIeAys MPeIIoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl TMOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJE



NPEAIOKEHHBIX TabMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCJIEIOBAHMUS,

NPOBOJIUTh KOCBEHHBIC H3MEPCHUS (PU3UYCCKUX BEIMUYMH (IUIOTHOCTD
BEILECTBA JKUJAKOCTH M TBEPAOrO TEJa, CHJIA TPEHUS CKOJbXKEHUS,
JABJIEHUE  BO3JyXa, BbITAJKMBAIOU[as CHWJA, JIEWCTBYIOIIAs Ha
NOTPYKEHHOE B JKUIKOCTH TeJIO, KOI(PPHUIMEHT TMOJE3HOTO NEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MPEIJIONKCHHON WHCTPYKIMH: TIPH
BBIIIOJIHEHUH HW3MEPEHHUI CcOOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY M
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJTMYHHBI;

cOOJII0aTh MpaBujla TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOONIAIOIIMUECS COCYIbI, OapoMeTp,
phIYar, MOABMKHBIM U HEMIOJBWKHBINA OJIOK, HAKIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX HpUOOpPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPOM Ha WX onucaHus (B TOM 4YHCIE:
NOJAIINIIHAKY, YCTPOMCTBO BOJOIPOBOJA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMED, MTOPIITHEBON HACOC, ApEOMET]), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PM3MYECKUX SIBICHUI U HEOOXOAMMBbIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOIUTE  MpuMepbl  (HAXOMUTh  HMHPOPMALUIO O  MpHUMEpax)
NPAKTUYECKOIO HCMOJIb30BAHUS (DU3UUECKUX 3HAHMM B IOBCEIHEBHOMN
KU3HM NI oOecrieueHusi 0e30IacHOCTH MpU 0OpallleHuu ¢ MpudopaMu 1
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0pPOBbsl M COOIIOJEHUS
HOPM 3KOJIOTHYECKOI0 ITOBEJIEHUS B OKPY>KAIOIIEH Cpene;

OCYIIECTBISATh OTOOp HCTOYHHMKOB HH(opmanuun B HHTepHere B
COOTBETCTBHUHU C 33/IaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUA © TYTEM CpPaBHEHUSA PA3IWYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMaLIMIO, KOTOpast SBJISETCS MPOTUBOPEUYMBOW MM MOXET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/JlaHUN Hay4yHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3MUECKOTO COJAEpkKaHWs, CIPaBOYHbIE MaTepHUalbl,
pecypcbl cetu HTEpHET, BiaeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHust UHPOPMAIIUK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE U YCTHbBIE COOOILECHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpMAIUU (PUINYECKOTO COAECPKAHUS, B TOM
yycie NMyOJu4yHO JeNaTh KpaTKue COOOIIEHUSI O pe3yJibTaTax MPOEKTOB
WM y4eOHBIX UCCIEIOBAaHUM, NpPHU HTOM TIPAMOTHO MCIOJb30BaTh



U3YUYEHHBI TOHSATUHHBIN ammapaT Kypca (QU3MKH, CONPOBOXKIATh
BBICTYIIJICHUE MTPE3CHTAIINEH;

IpPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN pacHpeneisTh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJladyaMH,
CI€AUTh 3a BBINOJHEHUEM IIJJaHA JCHCTBUM, aJeKBaTHO OICHHUBATh
COOCTBEHHBIM  BKJIaJl B  JIEATEIHOCTh  TPYMNIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBasi MHEHUE OKPYKAIOITUX.

K xonIty oOydenus B 8 kJiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMCHUIA:

UCIIOJIb30BaTh TOHATHS: Macca M pa3Mepbl MOJICKYJI, TCTUIOBOC JIBHKCHHUEC
aTOMOB M MOJICKYJI, arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTAUIMUCCKUE U
amMop(HBIC Teja, HACBHIIICHHBIM M HEHACBHIIICHHBIM Map, BIAXXHOCTh
BO3/1yXa, TeMIepaTypa, BHYTPEHHSS OSHEPrus, TEIUIOBOM JBUTATEb,
DJIEMEHTAPHBIN JIEKTPHUCCKHIA 3apsl, IEKTPUICCKOE T0JIe, IPOBOIHUKH
U JIUDJICKTPUKH, IIOCTOSTHHBIA 3JIEKTPUICCKUN TOK, MArHUTHOE IT0JIC;
pasnauyath sBIeHHs (TEIJIOBOE paCIIMpPEHHE U CXKaTHE, TEILIonepesaya,
TEIJIOBOEC pPaBHOBECHE, CMavYMBaHUE, KAIWUIAPHBIC SIBJICHUS, HCIIApCHHUE,
KOHJICHCAIIMS, IUIaBJICHHE, KpUCTAUIM3anus (OTBEpJeBaHUE), KHUIICHUE,
TeIIonepeaya (TerIonpPOBOHOCTD, KOHBEKIIHS, U3JTy4eHUE),
AJICKTPHU3ALUs TEJ, B3aMMOJICHCTBHE 3apsJIOB, JICHCTBHS 3JICKTPUICCKOTO
TOKa, KOPOTKOC 3aMbIKaHHE, B3aWMOJCHCTBHEC MAarHUTOB, JCHCTBHUE
MarHMTHOTO ITOJISI HA MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAs WHTYKITHS)
10 OINHUCAaHWI0 WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIMX JaHHOE (PU3HUYCCKOE SIBIICHHUE;

pacrio3HaBaTh IPOSBICHUE H3YYCHHBIX (DU3UYCCKUX  SBJICHHH B
OKPY’KalollleM MHpEe, B TOM 4YHCIIe (HU3UYECCKHE SBIICHHS B TNPHUPOJIC:
MOBEPXHOCTHOC HATSHKEHHWE W KalWUIAPHBIC SBJICHUS B TMPUPOIE,
KpUCTAJIBI B Tpupoje, usnydenune CojHIla, 3aMep3aHue BOJIOEMOB,
MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, HHES, CHETa, SJICKTPUICCKUE
SBJICHHSI B aTMocdepe, JIEKTPUUYSCTBO YKUBBIX OPraHU3MOB, MarHHTHOE
noyie 3eMiI, Jpeiid IOJIFOCOB, POJIb MAarHUTHOTO IOJIS JUIS JKM3HU Ha
3emiie, MOJIIPHOE CHUSTHHE, TIPU 3TOM MEPEBOIUTH MIPAKTUUECKYIO 3a7a4y B
yueOHYI0, BBIACIATH CYIICCTBEHHBbIC CBOMCTBa (MpHU3HAKH) (U3HUCCKUX
SIBJICHUU,

OIMCHIBATh M3yYEHHBIC CBOMCTBA TENl M (PU3NICCKUE SBJICHHS, UCIIONB3YS
(busznyecKkre BeJIUYMHBI (TeMIlepaTypa, BHyTPEHHSS dHEPTHUsl, KOJIUYCCTBO
TEIUIOTBI, yJeJdbHAs TEINIOEMKOCTh BEIIECTBA, yJACJIbHAs TEILUIOTa
IUTABJICHUS, YJeibHAs TEIUIOTa IapooOpa3oBaHus, yJeibHAs TEIIoTa
CropaHusi TOIUIMBA, KOS(PPHUIMEHT IIOJE3HOrO JEHCTBHS TEILIOBOM



MAalIMHbl, OTHOCHUTEIbHAS BJIAXKHOCTb BO3/1yXa, JJIEKTPUUECKUN 3apsf,
CHJIa TOKa, 3JEKTPUYECKOE HaIpsHKEHHUE, CONPOTHBIICHHE IPOBOJIHHUKA,
yIEIbHOE  CONPOTHBJIEHHWE  BemlecTBa, paboTa U MOILHOCTb
DIIEKTPUYECKOTO  TOKA), TPU ONUCAHWH NPABHIBHO  TPAKTOBATH
(bu3nYECKUi CMBICIT WCIOJIb3YEMbIX BEIUYHH, 00O3HAUEHUS U €TUHUIIBI
(¢u3NYECKUX BEIMYUH, HAXOAWUTh (OPMYIbI, CBSA3BIBAIOIINE JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYECHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYNH,;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJEKYJSIPHO-KMHETHUECKOW TEopuu
CTPOCHHS BEIIECCTBA, MPUHIIUI CYNEPIO3UIMU Tonel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHCHUs 3apsna, 3akoH OMa JJisl ydacTKa eI, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS JHEPTUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3aMKCHIBATH €r0 MaTEMaTHYECKOE
BBIPAKECHMUE;

OOBACHATh (PU3NYECKHE NPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUld IMPaKTUKOOPUEHTHPOBAHHOI'O XapaKTEpa: BBISABIIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2 TOTHYECKUX
mraroB ¢ omopod Ha 1-2 W3ydeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUH,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THele 3adaud B 2-3 JIEHCTBUS, HUCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBsA3BIBAIONIME (PU3MUECKUE BEJIWYMHBI. HA OCHOBE aHaJIM3a
YCIOBHSI 3a/layd 3alMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BBIOMpaATh 3aKOHBI U (QOPMYIIbI,
HEoOXOoauMble g €€ pelleHHs, MPOBOAUTH pacué€Tbl W CpPaBHUBATh
NOJTy4YE€HHOE 3HauUe€HUE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU,
pacno3HaBaThb NPOOJEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(GU3HYECKUX METOJOB, HCMOJb3Yys ONMUCAHUE HCCIEIOBAHUS, BBIICIAThH
IIPOBEPSIEMOE  IPEANOJIOKEHNE, OLCHUBAaTh NPABUIBHOCTH IOPSJIKA
IIPOBE/ICHMS UCCIIEOBAHUS, JA€JIaTh BBIBOBI;

OPOBOAMTH OMBITBI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUM WM
(U3NUIECKUX CBOWCTB Tel (KaMUIIPHBIE SIBJICHUS, 3aBUCIMOCTbD JTaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIEpaTypbl, CKOPOCTH Tpoliecca OCThIBAaHUS U
HArpeBaHMsl MPHU U3JIyYCHHH OT I[BETa W3JIydaromied (moryomarorieii)
NOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIIEPATYphl KUIAKOCTU U
wiomwaau €€ TMOBEPXHOCTH, OHJIEKTpHU3alus TeJl W B3aUMOJCICTBUE
ANEKTPUUECKUX 3apsiioB, B3aUMOJIEUCTBUE TMOCTOSHHBIX MarHUTOB,
BU3yaliu3alisi MAarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MarHuTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,



CBOMCTBa DIIEKTPOJBUraTeNsl IOCTOSIHHOTO TOKa). (opMyIHpoBaTh
IpOBEpsiEMBbIE MPEANIOIOKEHHS], COOUPATh YCTAHOBKY W3 IPEJI0AKEHHOTO
000py/10BaHus, ONIUCHIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBOABI;
BBIIOJIHATh ~ MPSAMBIE  W3MEPEHHS]  TEMIEPATYpbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/AyXa, CHJIbl TOKA, HAINpPSKEHUS C MCHOJIb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUM ¢ YIETOM 3aJaHHOM aOCOIOTHOM MOTPEITHOCTH;
MPOBOANUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHUHBI OT
Ipyroil ¢  WCIOJNB30BAaHUEM TMPSAMBIX W3MEpeHHH  (3aBUCHMOCTH
CONPOTHUBJIEHUS NPOBOJHUMKA OT €ro JUIMHBI, IUIOWAAM IOMEPEYHOTro
CEYECHMS U YACIBHOIO CONPOTUBIICHUS BEIECTBA IIPOBOJHUKA, CHIIBI TOKA,
UAYLIIEr0 4Yepe3 MPOBOAHMK, OT HANPSDKEHUS Ha  IPOBOJHMKE,
WCCIICIOBAHUE  IOCIENOBATEIBHOIO W  MAapAJUIEIBHOIO  COEAUHEHHU
NPOBOJTHUKOB): TUIAHUPOBATh HCCIEAOBaHUE, COOHMpAaTh YCTAHOBKY H
BBIMIOJHATh W3MEPEHUs, CJlenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUJAE TaOMUL U TrpaguKoOB,
JIeJIaTh BBIBOJIBI 110 PE3YJITATAM HCCIICOBAHUS;

NPOBOJIUTh KOCBEHHBIE HW3MEpPCHHS (U3NYCCKUX BeIUYnH (yIebHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHUE MNPOBOAHUKA, paboTa U
MOIIHOCTh JJIEKTPUYECKOT0 TOKA): IUIAHUPOBATh W3MEpEHHs, COOHMpaTh
DKCIIEPUMEHTAIIBHYIO0 YCTaHOBKY, CJIENysl NPEIJI0KEHHON WHCTPYKLIMH, U
BBIYHCIIATH 3HAUEHHE BEJINYMHBI,

cOOJII0/1aTh MpaBUJia TEXHUKUA 0€30MMaCHOCTH MpHU padoTe ¢ Ja0opaTOPHBIM
o0opyI0BaHUEM;

XapaKkTepu30BaTh TMPUHIUINBl JACUCTBUA U3YYEHHBIX NpUOOPOB H
TEXHHYECKUX YCTPOMCTB C OMOpPOM HAa WX onucaHus (B TOM 4YHCIIE:
CUCTEMa OTOIUICHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMETP,
BOJIbTMETP, CUETUMK OJIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHbIE
puOOpkI, HarpeBaTEIbHBIC AIEKTPOIPUOOPHI (MIPUMEPHI), IJICKTPHUCCKHE
HPEIOXPAHUTEIH, HICKTPOMATHUT, SJIEKTPOABHUTATEI b MOCTOSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMSI O CBOWMCTBAaX (DM3MUECKHUX SIBICHUN UM HEOOXOIHUMBbIE
(bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M H3MEpPUTEIbHbBIC
npuboOphl MO CXeMaM M CXCMATUYHBIM pPUCYHKaM (JKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBUraTeib BHYTPEHHETO
CrOpaHUsl, JJCKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMBI JIICKTPHUECKUX
Hernen ¢ nociaegoBaTeNIbHbIM U MapaJlyIeIbHbIM COSTUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUYECKUX 1IENEH;



NPUBOAUTh  NpuMepbl  (HAXOAUTh  WHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHUS (DU3UYECKUX 3HAHMM B TOBCETHEBHOMN
KU3HU JJIs1 oOecrieueHusi 0€30MacHOCTU MpH OOpalieHu ¢ IprudopaMu H
TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHS 30pPOBbS W COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH Cpee;

OCYUIECTBJIATh TMOUCK HHPoOpMaMK (U3UYECKOTO COJACpkKAHUS B
WuTepHeTre, Ha OCHOBE HMEIOIIMXCS 3HAHUH M MyTEM CpaBHEHUS
JOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  MHGOPMAIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MJIM MOXKET OBITh HEJJOCTOBEPHOM,
WCITOJIB30BaTh MPHU BBIMOTHEHUH yY€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NUECKOTO0  COJEpkKaHHUs, CIPaBOYHbIE MaTepUalbl,
pecypcbl cetu HTepHET, BiaeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHMEHHBIE W KpATKHE YCTHBIC COOOIICHUS,
0000mass uHGOpPMAIUMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3UUECKOTO
colepKaHusi, B TOM 4Yucle NyOJUYHO MPEACTaBIATh PE3yIbTaThl
MPOECKTHOM WJIM HCCIIEIOBATEIBCKON NESITEIIbHOCTH, MPU ITOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBI MOHATUHHBIM anmapar Kypca (U3HKH,
COIIPOBOXAATh BBICTYIIJICHHE MTPE3EHTAINCH;

IpU BBITIOJIHEHUH YYEOHBIX TPOEKTOB M HCCIENOBAHUN (PU3NUYECKUX
MPOLIECCOB pacHpenesisiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 3aJa4aMH, CJICANTH 3a BHITIOJHCHUEM ILIaHA JICHCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIa] B
NEATETLHOCTD TPYIIIHI, BEICTPABAaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonity o0ydenus B 9 kiiacce rnpemMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHHUIA:

UCIOIB30BaTh IOHATHS. CHCTEMa OTCuéTa, MaTepHaibHas TOYKa,
TPAEeKTOPHUs, OTHOCHTEIBHOCTh MEXaHHUECKOTO JBIKEHHMS, IehopMarius
(ympyrasi, miaacthdeckas), TpEHHE, IECHTPOCTPEMHUTEIILHOE YCKOPCHHE,
HEBECOMOCTb M TEPETPY3KH, IICHTP THKECTH, aOCOMIOTHO TBEPIOE TEIIO,
ICHTP TSHKECTH TBEPIOTO TENIa, paBHOBECHE, MEXAHUYCCKUE KOJICOaHMS U
BOJIHBI, 3BYK, HH(QPa3ByK U YIbTPA3BYK, 3JICKTPOMArHUTHBIE BOJIHBI,
IIKaia 3JeKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTb,
CIIEKTPBI MCIyCKAHUS W IMOTJIOIICHHUS, anbda, OeTa- U raMma-u3aydeHus,
U30TOIIBI, SIIEPHAS DHEPTETHKA,

pasnuyarh sABJICHHA (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
IBI)KEHUE, PaBHOYCKOPEHHOE MPSAMOJHHEWHOE [BH)KEHHE, CBOOOIHOE
najicHue Tej, PAaBHOMEPHOE IBHMKCHHE 0 OKPY)KHOCTH, B3aUMOJICHCTBHE



TEJl, peaKTUBHOE JIBM)KEHHUE, KOJIeOATeNIbHOE ABIKCHUE (3aTyXaroliue H
BBIHY)K/ICHHBIE KOJIE0aHWUs), PE30HAHC, BOJIHOBOE IBIDKEHHE, OTPaKCHHE
3ByKa, NPSMOJIMHEWHOE pPACIPOCTPAHEHUE, OTPAXKEHUE U IPETOMIICHHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHHUE CBETA, Pa3JIOKEHHE O€JI0ro CBETa B
CHEKTp M CJOXEHHE CHEKTpPaJbHBbIX [IBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpPa
U3JTyYeHHSI) TI0 ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE,

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBICHUWA B
OKpy’KaromeM mupe (B TOM uucie (U3NYECKHE SIBICHUS B IPHPOJIE:
IIPWINBBI U OTJIMBBI, JBMKEHUE ITaHET COJIHEYHOUM CUCTEMBI, PEaKTUBHOE
JBWKEHHUE JKHUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, LIBETa Tell,
ONTHUYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE ACHCTBUE BUIUMOTIO,
yJIbTpauOJETOBOIO U PEHTIC€HOBCKOIO M3JIY4YEHHH, €CTECTBEHHBIM
paAMoOaKTUBHBIA (POH, KOCMUYECKHE JIyYd, PaJUOAKTUBHOE H3ITyUEHUE
IPUPOAHBIX MHUHEPAJIOB, JEHCTBHE PAJAMOAKTUBHBIX W3JyYEHHHA Ha
OpPraHu3M 4YeJIOBEKa), MPH ITOM IMEPEBOAMTH IMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIIECTBCHHBIC CBOMCTBA (MpU3HAKM) (PHU3HUECKUX
SIBJICHUH,

OIKCHIBAaTh U3yUYEHHBIE CBOMCTBA TE€N M (PU3NUYECKUE SIBICHMS, UCIOJb3Ys
¢u3nveckne BEeTUYMHBI (CpeaHSs M MTHOBEHHAs CKOPOCTh Tela TpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpEeMEIIeHHEe, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHUs, CHUJIa YOPYrOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOIO TMAaJEeHMs, BEC Tella, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MexaHuyeckas paboTa M MOIIHOCTh, NOTEHLHUAaJIbHAas SHEPrusi Tena,
NOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPrUs CKaTOU
NPY>KMHBI, KHUHETHYECKash SHEprus, IOJIHAs MeEXaHU4ecKass >SHeprus,
NEePUOJ U YacToTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeNlb MPEIOMIICHHS CPE/IbI), IPH OMHCAHUH
IPaBWIBHO TPaKTOBaTh (PU3MUECKUN CMBICT HCIHOJB3YEMBIX BEJIUYUH,
0003HAaYEHUA W €IUHMIBI (U3UYECKUMX BEIWYUH, HAXOAHUTh (HOPMYJIBI,
CBS3BIBAIOLIME JAHHYIO0 (PU3UYECKYIO BEJIUUYUHY C APYTMMH BEIMYMHAMHU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH,
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUS SHEPIUH, 3aKOH BCEMHUPHOrO TATOTEHUS,
OPUHIUI CYNEpPIO3ULIMK CWJI, HNPUHUIUII OTHOCUTENbHOCTH [ 'anmuies,
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO U MaCCOBOTO YHCEN



IpH SAEPHBIX PEAKIMsIX, MPU ITOM J1aBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIlMChIBaTh €0 MaTEMaTHIECKOE BRIPAKCHHUE;

OOBSCHATh (U3MYECKHE TPOIECChl W CBOMCTBA TEN, B TOM YHUCJIEC U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKHUX
IaroB ¢ OMoOpod Ha 2—3 M3YyYCHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3adaud  (omuparmmpecs Ha cucTteMy U3 2-3
YpaBHEHHUI), HCIIONI3YS 3aKOHBI M (POPMYIIBI, CBS3BIBAIONINE (hU3HUCCKUE
BEJIMYMHBI. HAa OCHOBE aHaJM3a YCJIOBUS 3a7aud 3alUCBhIBATh KpaTKOe
YCIIOBHUE, BBISBISITh HEIOCTAIOIINE WIIM W30BITOYHBIC JaHHBIC, BHIOWPAThH
3aKOHBI U (POPMYJIbl, HEOOXOJUMBIE AJISl PELIEHUs, IPOBOJUThH PacYEThI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HA4YeHHUA (PU3UUIecKoi
BCITNYNHBI;

pacno3HaBaTh MPOOJEMBbl, KOTOpPHIE MOXXHO PpELIUTh MpPU MOMOUIH
(U3NYECKUX METO/OB, HCIONb3Yys ONHCAHHE HCCIEIOBaHUS, BBLACIATH
IpOBEPSIEMOE MPEINOJOKEHUE, OICHUBATh IPABWIBHOCTh IOPSAIKA
NPOBEJCHUS  HMCCIEJOBAaHMs, JelaThb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOICHUH U OMBITOB;

MPOBOJIUTH OMBITHI MO HAOMIOACHHIO (UBMYECKUX SIBICHUM WIIU
(U3MUECKUX CBOMCTB Tell (M3ydeHHe BTOpPOro 3akoHa HprOTOHA, 3aKoHA
COXPaHEHHUs HHEPTUH, 3aBUCHUMOCTh TepuoAa KoJeOaHWW TPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYbI MAJIbIX KOJeOaHUMU, MPSIMOJIMHEITHOE PACIIPOCTPaHEHUE CBETA,
pasnokeHue 0enoro cBeTa B CHEKTP, U3yUYCHHE CBOMCTB M300paKECHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pa)k€HUs MpeaMeTra B cobOuparouieit
JMH3€, HAOJIOJICHUE CIUIOIIHBIX W JIMHEHYATBHIX CIIEKTPOB H3ITyYCHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/lOBaHus, ONHUCBHIBATH XOJ ONbITa M  €ro  pe3yibTaThl,
(bopMyIMpPOBATH BHIBOJIBI,

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpelHee 3HaYeHHWE U3MepseMoil Benu4HMHbI ((HOKYCHOE pacCTOsSHHE
coOuparonieid JHMH3bI), OOOCHOBBIBATH BBIOOp CIOCO0Aa W3MEPCHUS
(M3MepuTEIBHOTO PUOOPA);

OPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYUH C
UCIIOJIb30BAHUEM TPSMBIX H3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HadalbHON CKOPOCTH, Tepuoja
KOoJIe0aHUN MaTeMaTUYeCKOr0 MasTHUKA OT IJUHBI HUTH, 3aBUCHMOCTH
yrila OTPaXEHUS CBETa OT YIVIa MAaJICHUS W YIJia MPEJOMJICHHs] OT yriia



NaJieHus). IUIAHUPOBATh HCCIICJIOBAHUE, CAMOCTOSTEILHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJNbTaThl TOJYYEHHOW 3aBHCHUMOCTH
du3MYECKUX BEJIWYMH B BUAC TaOMUIl U TpaduKOB, AeNIaTh BHIBOJBI IO
pe3ynbTaTam HCCeI0BaHus;

IIPOBOJMTh KOCBEHHBIC WM3MEpPCHUS (U3HUSCKUX BEIMYUH (CpEITHSS
CKOpPOCTh M YCKOpPEHHE Tella TPH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOJTHOTO TAaJCHUS, XECTKOCTh MPYXHUHBI, KO UIIUESHT
TPEHUSI CKOJBXKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacToTa W
nepuo KojaeOaHWii MaTeMaTH4eCKOr0o W MPYKHUHHOTO MAaSTHHKOB,
ONTHYECKas CWia COOMpAOMEH JHMH3BI, PaIUOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHS, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIENYs MPEUIOKEHHON WHCTPYKIIMU, BBIYUCIATH
3HAUYCHHE BEIMYUHBI M aHAJTU3UPOBATH MOYUCHHBIC PE3YJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHN;

COOJII0/IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MpHU paboTe ¢ JabopaTOpHBIM
o0opy/I0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKM M3YYCHHBIX (PU3UUECKUX MOJIEIICH:
MaTepuanbHas TOYKa, aOCOIMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHK
CBETa, JydY, TOHKas JIMH3a, IUTAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Pa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPOM Ha WX omnucaHusd (B TOM YHCIIC:
CIUAOMETp, MATYMKW TIOJOKCHHS, PACCTOSHHS W YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOII, JIO3UMETp, Kamepa BuHbCOHA), HCHOIB3ysS 3HAHHUS O
CBOMCTBaX (U3NYECKUX SBJICHUW W HEoOXoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbl U CXEMAaTUIHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTHYECKUX IMPOIECCOB
Ipy penieHUH Y4YEOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B TNIOCKOM 3€pKaie U COOMPAIOIIEH JTUH3E;
NPUBOIUTL  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  MPUMEpax)
MPAKTUYECKOTO HMCIIOIB30BaHUS (DU3UYCCKUX 3HAHMA B ITOBCETHEBHOMN
KU3HH JJ11 oOecTieueHus: 0€30MacHOCTH MPU 0OpallieHuy ¢ pudopaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbsI M COOIIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY>KaIOIIEH Cpee;

OCYIISCTBJIATh TMOUCK WHPOpMANMK  (U3UYECKOTO COJACpKAHUS B
HuTepHeTe, caMoCTOATENBHO (OPMYIHUPYS TTOUCKOBBIA 3alpOC, HAXOIUTh



NyTH OMNpPEAENICHHs IOCTOBEPHOCTU MOJIYyYEHHOW MHPOpPMalUM Ha OCHOBE
MMEIOLIMXCS 3HAHUW U JOTIOJIHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIB30BATh MPHU BBIMOIHEHUN Y4EOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEepaTypy (PHU3MYECKOrOo COJCp)KaHHUs, CIPABOYHBIE MaTepuabl,
pecypcbl cetu MHTepHeT, BliageTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHusi UHPOPMALIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIECHMS Ha OCHOBE
uHGOpMaAllMM W3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO COICpKaHUS,
myOJIMYHO TPECTABIATh PE3yIbTaThl MPOSKTHOM MIIM HCCIEA0BATEIBCKOM
NEATEAbHOCTH, TMpPH 3TOM TIPaMOTHO  HCIOJIb30BATh  HM3YyYECHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiena (U3UKA U COMPOBOXKIATh
BBICTYIUICHHE TIIpe3eHTalueil ¢ yduéToM OCOOEHHOCTEH ayAUTOpPHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnyecTBO yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (undpoBbie)
Konrpoabubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypcsl

Pa3nen 1. ®u3uka u eé posib B NO3HAHUHN OKPY:KAKOIIEro MUpa

1.1 dusuka - HayKa 0 IIPUPOIE 2 Bubnnoreka [IOK
' K pHpoa https://m.edso00.ru/7f416194
bubmuoreka [JOK
H rsIecIe By : . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METO] TIO3HAHUS o 716104
Hroro no pasneny 6

Paznen 2. HepBOHa‘laJﬂ)Hble CBCICHUSA 0 CTPOCHUM BeIECTBA

2.1 Crpoenne BemecTsa 1 bubmnorexa [IOK
' P m https://m.edsoo.ru/7f416194
99 JIBroKeHre U B3aUMOJICCTBUE YaCTHII 9 1 bubnmorexa [JOK
' BEIlIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTOANMA BEMECTBa https://m.edsoo0.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:KeHHe U B3aUMO/IeiiCTBHE TeJl
b K
3.1 MexaHH4ecKoe IBMKEHUE 3 nbsmoreka LO

https://m.edso0.ru/7f416194

3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnmorexa [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
bubmunoreka [JOK

33 Cua. Bryger o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B
41 aBnenue. llepenaya nasinenust TBEpAbBIMU 3 bubnuorexa [JOK
' TeJIaMH, )KUIKOCTSIMU U razaMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
42 Alaperine KuaKoCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
43 Armoceproe Aasierie 0 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pazgen 5. PaGoTa u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
>1 Pabora # MomEoCT: 3 1 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTste MexaHH3MEI > . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
>3 Mexattireckas oneprit 4 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KJIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne ni/n P Kontposabubie IIpakTHueckue (unbp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3znea 1. TenioBblie ABJICHUA
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBHIC HPOTECOH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuYecKHe H MATHUTHBIE SIBJIEHHSA
51 DJNIeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOSHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SCKTPOMArHHTHAS HEAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBILEE 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

KosnyecTBO yacos JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/n P Kontposabubie IIpakTHueckue (unbp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3znea 1. Mexannyeckue siBJeHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OITHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SanvoAeHcTBIe T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHGL Coxpanetii https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexannueckue KoJ1e0aHUsI M BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMACCIUE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjeKTpOMArHUTHOE T0JI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHUTHOE TOJIE U 5 9 bubnnorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6
Pasznen 4. CBeToBbBIE AAIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmuorexa [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 JIuH3BI 1 onTHYECcKUE IPHOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pasznen 5. KBanToBble siBJIeHUS
bubmuoreka [JOK
5.1 Hcmyckanue u MoriaoieHue CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoeHHE ATOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen 6. IloBTopuTeIbHO-00001IaI0 M MOAYJIb
[ToBTOpEeHue u 06001IEHNE COAEPKAHUS bubnuoreka [IOK
6.1 9 2
Kypca pusmuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 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

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYecKue
padoTsbI

Jlara
HU3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®du3uka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Pusndeckue
SIBJICHUS

MexaHu4uecKHe, TCIIOBEIE,
QJICKTPHUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUS

duznyeckre BETUIUHBI U UX
U3MepeHne

VYpok-uccienosanue "M3mepenue
TeMIepaTypbl IPH TTOMOIIH
KHUJIKOCTHOTO TEPMOMETPA U JATUHKA
TeMIepaTypsl

Kak ¢usuka u apyrue ectecTBEHHbIE
HayK{ U3y4aroT NIPUPOY.
EcrecTBeHHOHay4HBIN METOA
no3Hanus. Onucanve GU3NIECKUX
SIBJICHUH C IIOMOLIBIO MOJENEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanmne "TIpoepka
TUINOTE3hI. JaJIbHOCTDH noiéra HIapI/IKa,
MyIIEHHOTO TOPU30HTAIEHO, TEM
OoJblnie, 4eM OoJIbIlle BRICOTA IMycKa'



https://m.edsoo.ru/ff09f72a

Crtpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOEHUE bubmorexa LOK
a [HHE TUCKD p https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHME 4acTHIl BEIIECCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccinenoanue «OMnbITHI 110
9 HaOJIIOACHUIO TETJIOBOTO PACIIUPEHUS
rasoB»
10 ATrperatHble COCTOSIHHSI BEIISCTBA
B3aumocBs3b Mex 1y cBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYJIAPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUM
BOJbI
MexaHndecKkoe IBUKEHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bu6nmoreka [JOK
13 Ckopoctb. EAVHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHH IBIKECHUA bubnnorexa LIOK
y p A https://m.edsoo.ru/ff0a0ae4
HNueprms. 3aK0H HHEPIIUH.
15 BSaIfMOHeﬁCTBHe TeJ'IpI(aK IpUYHHA bubnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MCHECHHS CKOPOCTH JIBFDKECHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorekxa [IOK
1 00beMa Tella MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota «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

IJIOTHOCTHU TBEPIOIO TEIa»

Pemtenue 3amay o reme "IlnoTHOCTH

bu6mmoreka [JOK

18
Bemecrna” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicreug tei. Cria
ynpyroctd. 3akoH ['yka
Jlaboparopuas padora «M3ydeHue
20 3aBUCHUMOCTH PACTSKEHUS
(medopmarnuu) npy>KUHBI OT
MIPUIIOKEHHOM CHITBI»
21 SBnenne Tarorenus. Cuia TSKECTH
CBs13b MEXly CHIION TSAKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
e ' . https://m.edsoo.ru/ff0al1778
3amau o teme 'Cuiia TshKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexa [JOK
PusnyecKre XapaKTepUCTUKH TUTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 nu .
3uepetiite Cit. J{HamMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 B .H
eC T HIEBECOMOCTR https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAPABICHHBIX
26 10 OJHOM nﬂﬂi]/loﬁ ’ bubmorexa LHOK
Aon TP ' https://m.edsoo.ru/ff0ala70
PaBHOpeicTBYIOMmIAS CHIT
97 Pemrenue 3agad mo reMme
"PaBHopeicTBYOIIAs CUIT
TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubmmoreka [JOK
28
TpeHue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas padota «M3ydeHue bubnmorexa [JOK



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 CUJIBI IaBIICHUS U
XapakTepa COMpHUKACAIOIINXCA
MMOBEPXHOCTEH»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenenue

30 N .
PaBHOJICHCTBYIOIIEH CHUIIBI
Pemenue 3agaud mo remam:. «Bec

31 tena», «['paduyueckoe n300pakeHue bubnnorexka [JOK
cu», «Cunbl», «PaBHonecTByomas https://m.edsoo.ru/ff0alde0
CHII»

KontposbHas paboTa o TeMam:
«Mexanuueckoe ABIKeHne», «Macca,

32 IUIOTHOCTBL», «Bec Tema»,
«I"paduyeckoe n300pakeHUE CUIT»,
«Cuipm»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [JOK
YBEIIMUCHHUS JaBIICHUS https://m.edsoo.ru/ff0a20a6
JaBieHune raza. 3aBHCUMOCTD

34 JaBIIEHUS ra3a OT 00béMa bubmmorexa [TOK

’ https://m.eds00.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaya naBieHUsT TBEPALIMUA
35 TeJ'II;MI/I SKUIKOCTSIMU 1 Ir)a3aMI/I 3akon bubmmorexa [TOK
' ' https://m.edsoo.ru/ff0a25b0
ITackans
JlaBlIeHME B )KUIKOCTH U Ta3e, bu6mmoreka [JOK

36 .

BBI3BAHHOE JICCTBUEM CHJIBI TSXKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlapieHue B bu6mmorekxa [IOK
JKUIKOCTH U Tase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst cocyapl bu6mmorexa [{OK



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

bubmuoreka [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsi. [TopuiHeBoi
KHUJIKOCTHBIN HAacoC
Atmocdepa 3emmu. [Tpuarnbt
CyILIECTBOBA O3yIIHON
41 }gll e B3 HIvL B 3 o bubmmorexa [IOK
ODOIIOTKIH SEMITH. SABHCHMOCTE https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHUS OT BBICOTHI
HaJ YPOBHEM MOps
bu6mmoreka [IOK
42 Bec Bosnyxa. Atmocheproe nasenme https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTO JaBJICHUS. bubnuorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EpHOTO
a2 BHCHMOCTD aTMOCGepHOT bubmuoreka [JOK
JIABIICHHA OT BRICOTBI Hal ypOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocepHoe naBieHue"
7 e ocC a3a Ha
- Jle#icTBHE KUAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYXREHHOE B HHX TEIIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopHnas pabora «OnpezneneHue
48 BBITAJIKABAIOIIEN CHJIBI, bubmuoreka [JOK

JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE
B KHUIKOCTB»

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
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49

Jlaboparopnas paboTa 1o Teme
«HcenenqoBanue 3aBUCMOCTH Beca
Tesa B BOJIE OT 00bEMa MOTPyKEHHOM
B JKUJKOCTh YaCTH TeJla»

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

50

51

IImaBanue ten

Jlaboparopnas pabota
"KoHcTpyupoBanue apeomeTpa miu
KOHCTPYHUPOBAHKE JIOIAKHU H
orpeneseHue e€ rpy3omno pbEMHOCTH"

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

52

Pemrenue 3amau no remam: «IlnaBanue
cynoB. BoznyxonnaBaHnue»,
«JlaBieHune TBEPAbIX T, KUAKOCTEH
Y Ta30B»

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

53

Mexanuueckas pabota

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

54

55

MormnocTts. EquHuIBI MOIITHOCTH

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOil pu
MOABLEME 10 JIecTHHUIE"

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

56

[IpocTeie MexaHu3Mbl. Poiyar.
PaBHOBecue cun Ha peraare

57

KonTponbHas pabota mo Teme
«JlaBneHue TBEPABIX TN, KUIKOCTEH
u ra3oB» / Beepoccuiickas
poBepoyHas pabora

58

PesepBHsiit ypok. Pabora ¢ Tekcramu
1o TeMe «J/laBiieHue TBEPABIX TEI,

bubmuoreka [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

XKHUIKOCTEH U ra3oB» / Becepoccuiickas
npoBepoyHas paboTa

59

Pbrdaru B TexHuke, OBITY U IPUPOJIC.
Jlaboparopnast pabota
«HccaenoBanue ycaoBUil paBHOBECHSI
pblyara»

0.5

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

60

61

62

Pemenue 3agay o TemMe «Y CJI0BUSA
paBHOBECHS pblUara»

Koaddurment monesnoro aecTeus
MexaHu3ma. JlaboparopHas pabota
«M3mepenue KII/ nakinonHoM
IJIOCKOCTH»

Pemenue 3amay o reme "Pabora,
MomHocTh, KIT/I"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

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

63

Mexanndeckas SHEpIUsl.
Kunernueckas 1 noTeHIMaIbHAS
SHEprus

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

64

65

66

3aKOH COXpaHEHUS] MEXaHUYECKOU
SHEPrUuu

YPOK-3KCIIEpUMEHT 110 TEME
"DKCIepUMEHTAIHOE OTIpeieIeHne
M3MEHEHHS KUHETHYECKON U
MOTEHIMAJIBLHON SHEPTUH MPH
CKaTBHIBAaHUH TeJIa TI0 HAKIIOHHOH
IJIOCKOCTH

KonTponbHas pabota mo Teme
«PaboTa ¥ MOIIHOCTh. DHEPTHSI»

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

67

Peseprubrit ypok. PaGora ¢ Tekcramu

bu6mmorexa [{OK



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 ""MexaHn4decKoe IBIKeHne"

https://m.edsoo.ru/ff0adee6

68

PesepsHbIit ypok. PaGora ¢ Tekctamu
no teme "Pabora. MomHoOCTS.
Oneprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Jlara nudpoBLIe
Tema ypoka KonTpoabubie  IIpakTHuyeckue p
n/m Bcero u3ydyeHusi odOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOrO, JKUIAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUIMA 1
BEIIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KUHETUUECKON TEOPUH
bu6nmoreka [JOK
5 Kpucrannmdeckue u amopdHbie Tena 1
P PP https://m.edsoo.ru/ff0a5800
5 CmauuBaHUE M KallWJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe paciiupeHre U cxaTue 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS 1
YaCTHIL
9 Buytpennss sneprusi. Crioco0st 1 bubnnorexa [JOK
U3MEHEHHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunpr Teronepenaun 1 bu6mmorexa [IOK



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

VYpox-konpepenuus "Tlpakruyeckoe
HCIOJIb30BaHUE TEIUIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MAaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
AHEpProcOepeKeHHS

12 KomuuecTBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnnorexka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopartopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexka [JOK
TEII000MEHa MPU CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOHOU U TOpsiYeH BOJABI'
Pacuer konmuecTBa TEMIOTHI,

15 HE00XOIUMOTO JIJIsl HATPEeBaHUS Tea
Y BBIICTISIEMOTO UM TIPH OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuoreka [JOK
yAEIbHON TEIJIOEMKOCTH BellecTBa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TomvBa. Y IeiabHas TEIioTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 221. VY nenbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUTaBIICHUS

19 JlabopaTtopHas pabota "Onpenenenue bubnuoreka [JOK
yIIeIbHON TEIUIOTHI TTaBIeHuUs Jibja' https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJAEHCAIIHSL. bubnuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubmuoreka [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
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napooOpa3oBaHUs ¥ KOHICHCAIIH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO aBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEJIbHOM BJIAKHOCTHU BO3AYyXa"

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

23

24

Pemenue 3amau Ha OIIpCACIICHUC
BJIA)KHOCTH BO3JyXa

[TpuHIMIBI PaOOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII/ TermoBoro nBurarens.
TenoBble ABUTATENN U 3alIUTA
OKpY’Karollenl cpebl

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

26

27

28

29

3aKOH COXpaHEHUs U MPEBPALLECHUS
OHEPTIYU B TCIJIOBBIX ITPOLECCAX

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMe ""TemIoBLIe IBIECHU.
N3menenune arperaTHbIX COCTOSTHUIM
Bemecrsa”

KonTponbHas pabota mo Teme
"TerutoBble sBieHU. 3MeHeHune
arperaTHbeIX COCTOSTHUH BemecTBa'

Onexrpusanus tein. [[Ba poga
NEKTPUYECKUX 3aps 0B

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue " IneKTpr3aIus
TeJI UHAYKIUEH U IpU
COTIPUKOCHOBEHHUH '



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

B3anMozencTere 3apsyKeHHBIX TEIL

bubmuoreka [JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECKOe MoJIe.

32 HanpsikeHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
noss. [IpuHimn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpruueckux 3apsiioB.

33 OnemenTapHbii 3apsa. CTpoeHue
aToMa

34 [IpoBOHUKY U TUDTECKTPUKH. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS JICKTPUYECKOTO0 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIOBUS €TI0

36 cymectBoBanus. McTrounnkn bubmmorexa [JOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JlefcTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa [JOK

https://m.edsoo.ru/ff0a96hb2

VYpoxk-uccienosanue "JlelicTue

38 AIIEKTPHUYECKOTO TIOJIST Ha TIPOBOTHUKHU 1
U AUDJICKTPUKH

39 DNEeKTPUYECKHUM TOK B METaJJIaX, bubmmorexa [JOK
JKHUJKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
qacTu
Cuna Toxka. JlabopatopHast pabota
" bubnmoreka [JOK

41 N3mepenue u perympoBaHne CUITBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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DNEKTPUUECKOE HANIPSKEHHE.
Bonsr™merp. JITaboparopHas pabota

bubmuoreka [JOK

42 "N3mepeHue u perympoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspKeHus "

43 CornpoTuBiieHHE TPOBOJHUKA. bubmmoreka [JOK
VY 1enpHOE CONMPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnorexka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MONIEPEUHOT0 CEYEHUsI U MaTepuana’
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 7S yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH CUIIBI

46 TOKQ, UIYILET0 Yepe3 pe3ncTop, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsOKEHUs Ha pe3ucTope’

47 [TocnenoBarenbHOE U MapaieabHOE
COETMHEHHS TIPOBOTHUKOB
JlabopaTtopnas padora "IIpoBepka

48 MIpaBUJIa CIIOKEHUS HAIIPSIKEHUN TIPU 1 bubnnorexa [JOK
MOCJIEA0BATEIBHOM COEIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaas8
pesuctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JJI CHIIbI TOKA IIPU 1 bubnnorexa [JOK

napajyuieIbHOM COEAMHEHUU
pe3ucTopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0aa04e
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Pemenue 3agau Ha npuMeHEeHUE

bubmuoreka [JOK

50 3akoHa Oma 1 pa3IngyHoro
AU P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO bubnnorexa [HOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Omnpeneiieaue
52 a60TpLI u I1:40 I-II)OCTI/I BJIGKTpI/I‘IeCKOFO Bubmorexa ITOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE IIETTH B TOTPeOUTEn
53 3IIEKTPUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y: https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTOsTHHBIE MATHUTEI, UX
B3aUMOJEUCTBUE
Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
55 . "
MOJIEN IIOCTOSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarxautHoe 1ojie. MarHuTHoe I10Jj1e
56 3eMIIA U €ro 3Ha4YeHHue JUIS )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emMie
[ToaroroBka Kk KOHTPOILHOM paboTe
1o Teme "DJIeKTPUUYECKHUE 3apsbl.
57 3apsKEHHBIE TEIa U UX bubmorexa LOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoecTBus. [10CTOSIHHBIN
ANEKTPUIECKUH TOK"
KonTponbHas pabota mo Teme
"DIIEKTPUUECKHUE 3aPs/IbL.
P P Bu6nuotexa LIOK
58 3apsKEHHBIE TeJla U UX

B3aumoaeucTBus. I1ocTOSHHBIN
anexTpuueckuii Tok" / Becepoccuiickas

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 padboTa

59

60

61

62

63

64

PesepsubIit ypok. PaGora ¢ Tekcramu
o Teme "TlocTosTHHBIM
anexTpuueckuii Tok" / Becepoccuiickas
npoBepouHas paboTa

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

[IpruMeHeHHEe IeKTPOMArHuToB B
TexHuke. JlaboparopHas padota
"N3y4yenue neiicTBUSI MAarHUTHOTO
TTOJIsl Ha TIPOBOHUK C TOKOM"

DNEeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcnonp3oBaHue
AJIEKTpOoABHUraTeneil B TeXHUYECKUX
YCTPOICTBAxX M HA TPAHCIIOPTE.
JlaGopaTopHnas pabora
"KoncTpyupoBanue u nzyueHue
paboOTHI JIEKTPOIBUTATEIS

OnsiTel Papanes. 3akoH
AJIEKTPOMAarHUTHOW MHIYKIUH.
[IpaBuio Jlenna

Onextporerepatop. CriocoObl
MOJTYYCHHS DJICKTPHUECKOW IHEPTUH.
DJEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUH

0.5

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld?2

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

65

[ToaroroBka Kk KOHTPOJILHOU paboTe
10 TeMe ''DJIEKTPUUECKUE U



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

MAaTrHUTHBIE SIBJIEHUS"

KonTponbhas pabota no teme

66 "DJEKTPUYECKHE Y MAarHUTHBIE 1 Bubmorexa ITOK
P N https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBubliit ypok. Pabota ¢ Tekctamu bubnmorexa [JOK

67 mn mn 1
o TeMe "TerIoBbIe IBICHUSI https://m.edsoo.ru/ff0accbe

68 PeseprHblii ypok. Paborta ¢ Tekctamu 1
o TeMe "'MarduTHbIe IBJICHUS

OBIHIEE KOJIMYECTBO YACOB I10
i 68 14.5

[NPOT'PAMME



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

9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaenpie  IMpakriieckue IIJ[:;:CHHH :)I;I[()l;[;zl::;fenbﬂue
padoThI padoThI pecypent

1 MexaHnuecKoe JBU)KEHUE. 1
MarepuanbHasi TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPsIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIOKCHHC https://m.edsoo.ru/ff0ad19a
HepaBHomMepHoe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTh

5 [IpssMONMHENHOE PaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JBYDKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabora "Onpeznenenue

7 YCKOpEHUS Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBUKEHHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TJIOCKOCTH"

3 CBobonHoe najsenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABMKEHUE 110 1 bu6nuorexa [IOK

okpyxHocTu. [lepuon u yactora

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

oOpamienus. JIuneiHas u yrimosas

CKOpPOCTH
10 IleHTpOCTpEeMHUTETHHOE YCKOPEHUE
1 [IepBeiii 3akon HeroToHa. Bektop bubmmorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HertoToHa. Bu6muoreka [JOK
PaBHOpelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pewienue 3agau Ha npuMeHeHUE bubmmorexa [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyrocra. Jaxon Iyka im0z
16 Pemenue 3amau mo reme «Cuita
YIIPYTOCTH»
17 Jlaboparopnast pabota «Ornpezenenne 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 bubnunoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OmnpenencHre bubmuoreka [{OK
KO3 QHIIMEHTa TPEHUS CKOIBKEHUS https://m.edsoo.ru/ff0af8be
Pemrenne 3amay mo reme "3aKOHEBI
21 Herorona. Cuina ynpyroctu. Cuna bubmmorexa [OK
. https://m.edsoo.ru/ff0afb8e
TPEHHUS
99 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

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

nnaacHus

Ypok-koupepennus " JIBuxeHuE TN

23 BOKPYT T'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema). I'amaktuku”
Pemenue 3amay nmo reme "Criia
24 TSKECTH U 3aKOH BCEMUPHOIO bubmorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMHYeCcKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepuaIIbHONW TOYKH.
AOGCOIIOTHO TBEPAOE TEIIO.
26 PaBHOBecue TBEpPHOTO TENA C bubsmorexa [JOK
.. o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OChIO BPAIIICHHUS.
MowmenT cuisl. LienTp Tsxectn
PaBHOBeCHE MaTEepUAIIBHONW TOYKH.
AOGCOIIOTHO TBEPJIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpeTIEHHONW OChIO BpalllEHUSI.
MowmenT cuisl. LienTp Tsxectn
28 Pemenue 3agau mo teme "MOMEHT bubnunoreka LIOK
cuibl Lentp TspkecT” https://m.edsoo.ru/ff0b02b4
[ToarotroBka Kk KOHTPOIBHOMN paboTe Mo
29 TeMme "MexaHn4yecKoe IBUKCHHE bubmorexa LHOK
. B ' https://m.eds00.ru/ff0b0408
BsanmoneilicTBre Ten
KonTpomnbHas paborta no reme
30 "MCXI;.HI/I‘-ICCK(E)G JBHKCHHUE bubmorexa HOK
. ., ' https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue ten
31 Nmmynse Tena. UMmynbe cubl. 3aKoH bubnuoreka [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

COXPAaHEHHUs UMITyJbCa. YIIPYroe u
HEYNpPYroe B3auMOJECHCTBHE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3aKkou

bubnmoreka LIOK

32 COXpaHEHHUs UMIysbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepennus 'PeakTuBHOE
JBIKEHHE B MPUPOJIC U TEXHHUKE"
Bu6moreka [JOK
34 Mexanundeckas paboTa U MOIITHOCTb https://m.e dsoc])_.[ru p——
PaboTa cuitbl TSKECTH, CHITBI bubnnorexa [JOK
35
YOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpenencHue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JBM)KEHUH TEJIa MO
TOPU30HTAIBHON TTOBEPXHOCTU»
37 CBs13b SHEprUM U padOTHI.
[TorenumanpHas SHEpPIUst
38 Kunernueckas sneprust. Teopema o bubnnorexa [JOK
KMHETUYECKOM SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MeXaHUKe
40 JlabopaTtopHas pabota «3yueHue bubnnoreka [JOK
3aKOHA COXPAHEHMS DHEPrUn» https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE IBHIKEHUE U €TI0 but6mmoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aTyxaromue KojieOaHusl. bubmuoreka [{OK
Boinyxxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKuid U Py KUHHBIA

MassTHUKHU



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-uccnenoanue «3aBUCUMOCTb
nepuosia KojeOaHuil OT KECTKOCTH
MPY>KUHBI U MAacChl Tpy3a»

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

45

46

47

48

IIpeBpanienue 3Hepruu npu
MEXAHUYECKUX KOJeOaHUIX

JlabopaTopHas pabota «OnpeneneHue
YacTOThI U TIEpHOJIa KOJIeOaHMi
MIPYKUHHOTO MasITHUKA»

JlabopaTtopHnas paborta «[IpoBepka
HE3aBUCHUMOCTH MIEPUO/Ia KOJIeOaHMt
rpy3a, HOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexanuueckue BoaHEL. CBOMCTBA
MexXaHn4ecKux BoJH. [IpoaonpHbIe u
MONIEPEYHBIE BOJIHbI

bubnuorexa [{OK
https://m.edsoo.ru/ffOblaec

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepennus "MexaHnnyeckue
BOJIHBI B TBEPIOM TeEJIE.
CelicMuuecKkue BOJIHBI"

50

51

52

3Byk. PacnipoctpaHeHue u oTpaxeHue
3ByKa

Ypoxk-uccnenoBanue "Habmonenue
3aBHCHMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pEe30HAHC

53

VYpok-koupepenus Y 1pTpa3ByK u
nH(]pa3ByK B IPUPOJIC U TEXHHUKE"

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

54

[ToaroroBka K KOHTPOJILHOU paboTe 1Mo

bubnunoreka 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

TeMe "'3aKOHbI COXPaHEHHUS.
MexaHn4decKkue KOJIEOaHUs U BOJIHEI

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o Teme

55 "3akoHbl coxpaHeHMs. MexaHuueckue
KoJIeOaHHS Y BOJIHBI'
56 DJIEKTPOMArHuTHOE TOJIE. bubnnorexa [JOK
DNeKTpOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-kondepenuus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnosb30BaHne 3EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3H'"
Ypok-uccienoBanue "M3ydenue
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJH C brbmmorexa [TOK
P N https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedhoHa
Pemenue 3anay Ha onpeneneHue
60 YacTOTHI U AJTUHBI AIEKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHas IpUpoa CBETa.
61 Cko ZIZTL CBETa BOHII{)OJI:LIe CBOMCTBa brbamorexa [HOK
p ' https://m.edsoo.ru/ff0b31d0
CBETa
Hcrounukn ceeta. [Ipsmonuneninoe
62 acTIpOCTpaHEHUE CBETA. 3aTMCHHUS bubmmorexa [TOK
pacipoctp ' https://m.edsoo.ru/ffOb3658
Connua u Jlynst
3aKoH OTpa)KE€HUs CBeTa. 3epKala.
63 Pemenue 3a1au Ha MpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHa OTpPaKEHUsI CBETa
64 [Ipenominenue cBera. 3aKoH bubnmoreka [JOK



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

MpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

ITomHoe BHYTPCHHCC OTPAKCHUC CBCTA.

bu6nmoreka [IOK

65 Hcnonp30BaHuE MOTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3ce
OTPaKEHHS B ONITUYECKUX CBETOBOJAX
JlabGopaTtopHas pabora "HcciaenoBanue
66 3aBUCHMOCTH YIJIa IPETOMIICHUS
CBETOBOI'O JIy4a OT YyIJIa MaJeHHs Ha
rpaHuLe 'BO3yX-CTEKI0""
Ypok-koHpepenuus "Hcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JIun3el. OnTrueckas cuiia TUH3bI https://m.edsoo.ru/fOb3f2c
N bubmuorexa [{OK
69 [TocTpoenue n300paxxeH B THH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHre
70 (I)OKyf:)Hori paccpTos[HH;I u OI:ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoiei JTUH3bI
7 Ypok-koHpepenius "OnTuyeckue bubnuoreka [{OK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus " lepexTs
3penus. Kak coxpanuts 3penue”
Paznoxenue 6e0ro cBeTa B CIEKTP.
74 OmeiTel HeroToHa. Crnokenne bubmuorexa [{OK

CHEeKTpaJIbHBIX I[BETOB. [lucnepcus
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 "OmnbITH 1O
Pa3IoKECHHUIO OEJIOT0 CBETA B CIIEKTP U

bubnunoreka LIOK

75 BOCHPUATHUIO 1IBETA IPEIMETOB MPH UX https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIC
GbunbTper”
VYpok-nipaktukym "'BoaHoBbIe
76 CBOMCTBA CBETA. IUCIIEPCHS,
uHTepdepeHus u qTudpakus
77 OmnbiTel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynartel bopa. Moaens atoma bopa
Hcnyckanve v MOromeHne cBera
79 atomoM. KBanThbl. JInneiiuaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypok-npaktukym "Habmrogenue bubnnorexa [JOK
CHEKTPOB UCITyCKaHUS https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUJIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykionnas bubnnorexa [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3amaq mo teme: but6mmoreka [IOK
"PannoakTBHBIE TPEBPALICHUS https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypok-koupepenius "PagnoakTuBHbIC
P deperi 8 but6mmoreka [IOK
86 U3ITy4eHUs B IPUPOJIC, MEIULINHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

SAnepuble peakuuu. 3aKOHbI

87 COXpaHEeHHU 3apIg0BOr0 1 MacCOBOI'0 bubmotera [JOK
P P https://m.edsoo.ru/ff0c1c58
YHCe
OHeprus cBA3M aTOMHBIX siziep. CBA3b bubnuoreka [IOK

88
MAaCChl U S3HEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme " nepueie
peakiuu'

90 Peakiiuu cuHTe3a U IeJCHUS SaEp. bubnunoreka LIOK
Uctounuku suepruu CoJiHIAa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudepenuus "Anepuas

91 sHepreTuka. JlencTeus
PaJMOAKTUBHBIX U3ITydeHUH Ha KUBBIE
OpraHu3MbI"

[ToaroroBka Kk KOHTPOJILHOM pabOTe MO

92 TeMe "DIIeKTPOMAarHUTHOE TOJIE. bubmuoreka [IOK
DNeKTPOMarHUTHBIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie saBiaenus"

KonTponbnas pabota mo Teme

93 "DeKTpOMarHuTHOE TOJIE.
DJEKTPOMArHUTHBIC BOJTHBI.
KBanroBble aBiaenus"
[ToBTOpeHnue, 060061IIEeHNE.

94 JIabopaTtopHbIle PabOTEI IO KypC bubmorexa LHOK
N paTop . P . Pey https://m.edsoo.ru/ff0c245a

BsanmoneiicTeue Ten
[ToBTOpenue, o0o6mIcHNe. Pemenue

95 acquFI){mx Y KaYeCTBEHHBIX 3a7a4 110 bubmorexa HOK
P . . https://m.edsoo.ru/ff0c2572
Teme "'TernoBbie NpOLECCHI

96 [ToBTOpenue, o6o0menue. Pemenne but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacUeTHBIX U KaYECTBCHHBIX 3a]1a4 110
teme "KIIJ] TemIoBsIX gBHrareici'

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenne

bu6nmoreka LIOK
97 pacyEeTHBIX U KQUECTBEHHBIX 3a/1a4 110 1
" . https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHOBOK
[ToBTOpeHME, 0600IIEHNE.
98 JIabopaTopuble pabOTHI IO KypC 1 1 Bubmiorexa OK
N patop P " Pey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMH 110 TeME '"3aKOHBI 1 bubmorexa HOK
N https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHHKE
[ToBTOpenue, o600menue. Pabora ¢
100 TekcTamu 110 Teme "Konebdauus u 1 buGnuorexa [IOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamu 110 Teme "'CBETOBEIE 1 bubnmorexa [IOK
. https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTrOopenue, o0o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanroBas u 1
sanepHas pusuka
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

7 KIIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJbHOI MIPOrPaMMbl OCHOBHOTI'0 00111€r0 00pa30BaHUs

11

HCIIOJI30BATh U3YYCHHBIC ITOHATUA

1.2

1.3

pas3jinyaTrb ABJICHUA IO OINHMCAHHMIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘IGCKOC SBJICHHUC

pacro3HaBaTh IpOSIBICHHE M3YyYCHHbIX (U3MUECKUX SBICHUI B
OKpYXalolleM MUpe, B TOM uucie (U3NUECKUE SIBJICHMSI B IPUPOJE,
IpU 3TOM NEPEBOJUTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIIEIATh

CYIIECTBEHHbIC CBOMCTBA (IPU3HAKK) (PU3HUYCCKHUX SBICHHIA

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SIBJICHUS,
UCTONb3ys (U3MYECKHE BEIMYMHBI, IPU OINUCAHUU MPABUIBHO
TpakToBaTh (PU3UYECKUH CMBICI MCMOJIb3YEMbIX BEIMYMH, HX
0003HaueHMs ¥ €AUHUIIBI (PU3MUECKUX BETUYMH, HAXOIUTh (OPMYIIHI,
CBA3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIMYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TIpadUKud  M3YUYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEITUYUH

1.5

XapaKTCpU3oBaTb CBOMCTBa Te, (I)I/I3I/IIICCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YSA HW3YYCHHBIC 3aKOHBI, IIPpU OTOM JaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMCbhlBaTb €ro MaTCMaTHYCCKOC

BBIPAKCHHE

1.6

1.7

OOBSICHATH (PU3NYECKHE SIBICHUS, MPOIECCH U CBOWCTBA TEN, B TOM
yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa: BBIBIATH TMPHYUHHO-CIICJCTBEHHBIE CBSI3H, CTPOHTH
oObsicHenue u3 1 — 2 jormyeckux ImaroB ¢ omopo Ha 1 — 2
W3YyYEHHBIX CBOWCTBA (DM3WUYECKUX SIBICHHUH, PU3NIECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb paC‘-IéTHLIC 3aga4u B 1-2 JIencTBu, HCIIOJIB3YA 3aKOHBI U




dbopMyIIbl, CBS3BIBAIONINE (PU3MUECKHE BEIIMYMHBI. HA OCHOBE aHAIIM3a
YCIIOBHSI 3aJaud  3alMChIBaTh KPATKOE YCIOBHE, MOACTABIATh
busznyecKkre BEIMYUHBI B OPMYIIBI M IPOBOIUTH PACUETHI, HAXOAWUTH
CIpaBOYHbBIC JaHHBIC, HEOOXOAMMBIE JJIs PEIICHUs 3a]ay, OIlCHUBATD

PEATUCTUIHOCTD TOTYICHHOU (PU3HUYECKON BEIIMIMHBI

1.8

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXXHO PEIIUTh MPH ITOMOIIN
(GU3MYECKUX METOMOB, B OINHUCAHUU HCCICIOBAHUS  BBIICISATH
npoBepseMoe  TpeArnoyiokeHue  (rumoresy),  pa3jidyath U
HUHTEPIIPETUPOBATh IOJYYCHHBIA pE3y/bTaT, HAXOIUTh OIIMOKH B

XOJ¢ OIIbITa, ACJIAaTh BBIBOJBLI I1O €TI0 pC3yJIbTaTaM

1.9

1.10

1.11

NPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (PHU3MUYECKUX SBICHUHA WU
dbuznyeckux  CBOMCTB  Tel:  (QopMyJIHpOBaTH  IMPOBEpsSEMBbIC
NPEIIONIOKEHNs, CcOOMpaTh  yCTAHOBKY M3  IPEMJIOKEHHOTO

060py,Z[OBaHI/IH, 3al1MChIBaTh X0/ OIIbITa 1 Q)OpMYHI/IpOBaTB BBIBOJbI

BBITIOJIHATE TIPSIMBIE M3MEPEHHs C HCIOJIb30BAaHHEM AaHAJIOTOBBIX H
UQPPOBBIX MPHOOPOB, 3AMHMCHIBATH MOKAa3aHHUA MPUOOPOB C yUETOM

3aJJaHHOW a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

NPOBOIUTH  HMCCJIEIOBAHME  3aBUCUMOCTH  OJHOW  (hU3HYECKOMH
BEIMYMHBI OT JPYroll C MCIOJIb30BAHUEM TIPAMBIX M3MEPEHUH,
y4acTBOBaTh B IIJIAHUPOBAHUU Y4YEOHOrO HCCIENOBaHUS, COOMpATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEAIOKECHHOMY ILIAHY,
¢ukcupoBaTh pe3yiabTaThl MOJTYYEHHONW 3aBUCUMOCTH (PUINYECKUX
BEJIMYMH B BUJIE MIPEUIOKEHHBIX TaOIUI U TpadUKOB, €JIaTh BBIBOIbI

10 pe3yJibTaTaM HCCIeI0BAHUS

1.12

1.13

IIPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIUYUH, CIEIYS
NPEe/UI0KEHHON MHCTPYKIUU: MPU BBINOJIHEHUH U3MEpEeHUil coOuparth
AKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIATH 3HAYEHUE HMCKOMOU

BCINYHHBI

CO6J'IIOIIaTL npaBuJia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a060paTOPHBIM 000PyTI0BaHUEM

1.14

YKa3bIBaTb  IIPUHIUIIBL }IeﬁCTBHSI HpI/I60pOB N TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaThL MPUHIUAIIBL HeﬁCTBHH HU3YUCHHBIX
HpI/I60pOB N TCEXHHUYCCKHUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaAxX (I)I/I3I/I"ICCKI/IX SIBJICHUM nu

HeoOXoauMBbIe (PU3NUYECKHE 3aKOHBI M 3AKOHOMEPHOCTH




1.15

NPUBOJUTE TNpHUMEphl  (HAXOAUTh HMH(POPMALMIO O TPUMEPAX)
NPaKTUYECKOTO UCTIOIh30BaHUs (PU3NICCKUX 3HAHUI B MOBCETHEBHOMN
KU3HU g obOecriedeHusi 0€30MacHOCTH Tpu  OoOpalieHuud ¢
npudOpaMy U TEXHHYECKUMH YCTPOMCTBAMH, COXPAHECHHUS 3/I0POBbS U

COOJTIOICHYSI HOPM SKOJIOTMYECKOT0 TIOBE/ICHHSI B OKPYXKAIOLIeH cpejie

1.16

OCYILIECTBIISATh OTOOP MCTOYHUKOB MH(poOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TYTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISETCS MPOTHBOPEUYMBOU HIIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JIUTEpaTypy  (U3UYECKOTO  COAECpKaHUS,
CIpaBOYHBbIE MaTepuasibl, pecypcbl ceTd VHTepHeT, BiageTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAIIH

13 OJJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

1.19

CO3/aBaTh COOCTBCHHBIC KPATKUE MHUCHMEHHBIC M YCTHBIC COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB WHPOpMAIMK (U3HIECKOTO
COJICpP’KaHUs, B TOM YHCIIC IyOJWIHO JelaTh KpaTKUe COOOIICHUS O
pe3ylbTaTax MpPOEKTOB WM YYeOHBIX HWCCIIEIOBaHUM, HpHU 3TOM
rpaMOTHO HCMOJIb30BaTh W3YYCHHBIM MOHATHMHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIJICHUC HpeBeHTaL{Heﬁ

IIPYU BBINIOJTHEHUH Y4€OHBIX MPOEKTOB U MCCIEAOBAHUN pacIpenemsaTh
00513aHHOCTH B TIPYIINIEe B COOTBETCTBUU C MOCTaBIEHHBIMU 3a/1a4aMHy,
CJIEINTHh 3a BBIIOJIHEHUEM IUIAHA JEWCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBIM BKJaJ B JIE€ATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMOJICICTBHE, YUUTBIBAsI MHEHHE

OKPY’KAFOIINX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

11

HCIIOJBb30BaTh ITOHATHUA

1.2

pas3inyaTth ABJICHUA IO OIHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/ILIGCKOC SABJICHUC

1.3

14

1.5

pacro3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUI B
OKpYXarolieM Mupe, B TOM uucie (u3nyuecKue sBICHHUS B MPUPO/IE,
IIPY 3TOM IE€PEBOJUTH MPAKTUYECKYIO 33auy B y4EOHYIO, BBIIEISTH

CYIIIECTBEHHbIC CBOMCTBA (MPU3HAKK) (PU3HUYCCKHUX SBICHHIMA

ONHKCBHIBATh H3YyYEHHBbIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3WYECKHE BEJIMYMHBI, TP ONUCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MUYECKUIl ~ CMBICA  MCHOJB3YEMBIX  BEJIUYMH,
0003HaYCHHS ¥ €AUHUIIB (PU3MUECKUX BETUYNH, HAXOIUTH (HOPMYIIHI,
CBA3bIBAIOIME JAaHHYI (U3MYECKYI0 BEJIMYMHY C JIPYTUMHU
BEIMYMHAMHU, CTPOUTh TpadUKd  HM3YYCHHBIX  3aBHCHUMOCTEH

(1)I/I3I/IIIGCKI/IX BCIINYNH

XapaKTCPpHU30BaATb CBOMCTBa Tell, (1)I/I3I/IIIGCKI/IC SIBJICHUA W ITPOLECCCHI,
HCIIOJIB3YSA H3Y4YCHHBIC 3aKOHBI, IIPpU O3TOM JaBaTb CJIIOBECHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIIMCbiBaTb €0 MAaTCMaTH4YCCKOC

BBIPAKCHHE

1.6

1.7

1.8

OOBSCHATh (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMid TPaKTHKO-OPUEHTUPOBAHHOTO  XapakKrepa:
BBISIBIISATh IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTHh O0BsICHEHUE U3 1
— 2 JIOTMYECKUX IIaroB ¢ moMoImbi0 1 — 2 W3ydeHHBIX CBOMCTBA

(bI/I3I/I‘leCKI/IX SIBJICHUH, (bI/I3I/I‘leCKI/IX 3dKOHa UJIM 3dKOHOMEPHOCTHU

pemats pacy€THble 3aauu B 2 — 3 JACWCTBHS, UCHONB3YS 3aKOHBI U
(dbopmyIibl, CBs3BIBAtOIINE (PU3NUECKHE BETUYMHBI: HA OCHOBE aHan3a
YCIIOBHS 3a/1a4M 3aIIUChIBAaTh KPATKOE YCIOBUE, BBISIBISITH HEIOCTATOK
JAHHBIX JJIS PEIICHUs 3aJlayd, BBIOUPATh 3aKOHBI W (POPMYIIHI,
HeoOXoauMBbIe Uil €€ pElIeHUs, MPOBOAUTH PACUYEThl M CPaBHUBATH
MOJIydeHHOE 3HAaYeHHE (U3MYECKON BEIMYMHBI C W3BECTHBIMH

JaHHBIMHA

pacinio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
q)HSI/I‘IeCKI/IX MCTOOOB, UCIIOJIE3YA ONMMCAHUEC UCCIICAOBAHMs, BEIACTIATH
MMPOBCPACMOC TPCAINOJIOXKCHUC, OLCHUBATL IIPABUIIBHOCTH IIOPAAKA

MPOBEJICHUS UCCIIEIOBAHMS, AEIaTh BHIBOIBI

1.9

MIPOBOAMTH OMBITHl 1O HAOMIOAEHUI0 (U3UYECKUX SBJICHUN WU
¢u3nueckux  CBOMCTB  Ted:  (QOpMyIUpOBaTh  MpOBEpsieMble

MPENIONIOKEeHNs, coOupaTh  yCTAHOBKY M3  INPEJIOKEHHOTO




000py10BaHUs, ONUCHIBATH X0/ ONBITA H (HOPMYTHPOBATH BHIBOIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYNKOB (PU3UUECKHUX BEJIMUMH, CPABHUBATH PE3YJIbTATHI

U3MEepeHul ¢ yuéToM 3aJaHHON aOCOFOTHON MOTPEITHOCTH

1.11

1.12

OPOBOIUTH  HMCCJIEIOBAHME  3aBUCUMOCTH  OJHOW  (hU3HYECKOH
BEJIMYMHBI OT JAPYroil C HCIOJB30BAaHUEM TMPSAMBIX H3MEpPEHUIl:
IUIAHUPOBATh HCCJIEIOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEHUs,  Clieysd MPeAJIOKEHHOMY  IIaHy, (UKCUPOBAThH
pe3yJIbTaThl MOJIYYCHHON 3aBUCUMOCTH B BUJE TaOJUIl U TPaduUKOB,

ACJIaTh BBIBOAKBI 110 PE3yJIbTaTaM UCCIICAOBaHNA

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEeHUs  (U3MYECKUX  BEJIUYUH!
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys IpPENJOKEHHOM HWHCTPYKLMH, M  BBIUUCIATH 3HAYEHUE

BCJINYHHBI

1.13

CO6J'IIO,I[aTL InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLHUIBI JIEHCTBUS HU3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM Ha MX ONMUCAHMs, HUCIOJIb3Ys
3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/I3I/I‘IGCKI/IC 3aKOHOMEPHOCTHU

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
npuOOpbI IO CXeMaM U CXEMAaTUYHBIM PUCYHKaM, COCTaBJISATh CXEMBbI
NIEKTPUYECKUX LENeld ¢ MOCIEAOBATEIbHBIM W IapaJlJIeIbHBIM
COEJVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE  0003Ha4YEHUS
JJIEMEHTOB DJIEKTPUYECKUX LIETIEH

OPUBOAUTHG MPUMEPbl  (HAXOAUTH HMHPOPMALUIO O MpPUMEpax)
MPAKTUYECKOI0 MCTIOIb30BaHMsl (PM3NYECKUX 3HAaHUN B MOBCEIHEBHOMN
KU3HM Juid  o0ecriedeHuss O€30HmacHOCTH Tpu  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAaHEHUS 3/10POBbS U

CO6J'IIOI[CHI/I}I HOPM 35KOJIOTHUYCCKOT'O ITOBCACHUA B OKI)Y)KaIOH_[Cﬁ cpeac

OCYILECTBIIATh MOMCK MHPOPMALIUU (PU3HUECKOTO COAEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOIMXCS 3HAHUW W NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACHATH HH(POpPMAINIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MM MOXKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpU  BBIIOJHCHUU y"-Ie6HBIX 3aJlaHuM HAay4YHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJCpXKaHUs, CIPAaBOYHBIC
MaTepuainsl, pecypcbl cetd MHTepHeT; Binaaers npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHuss WH(GOPMAIMUA U3 OJHON

3HAKOBOW CUCTEMBI B APYTYIO

C0O3/1aBaTh COOCTBEHHbIC MUCHhMEHHbBIC U KPATKUE YCTHBIC COOOIICHHUS,
0000mmas wHGOpPMAIMIO W3 HECKOJIHKUX HCTOYHUKOB (DU3HUYECKOTO
COJZICp)KaHMsl, B TOM YHCIC MYOJMYHO MPEJCTABIATh PE3YJIbTAThI
NPOCKTHON WJIM HCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(U3UKH, CONPOBOXKIATH BHICTYIICHHE MTPE3CHTALIUCH

1.20

9 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

11

1.2

13

IPU BBIMOJIHEHUH yYEOHBIX MPOEKTOB M UCCIEIOBAHHNA (DU3NIECKUX
IPOLIECCOB paclpeiessaTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJHEHUEM IUIaHA
JEUCTBUM M KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBI BKJAX B JIEATEIBHOCTh TPYNINbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  MPOSBISISL ~ TOTOBHOCTD

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble IpeaMeTHBIE Pe3yJbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUSA

pasindyaTtb ABJICHUA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-ICCKOC SABJICHUC
pacinio3dHaBaTb IMPOSABICHUEC H3YUCHHBIX (I)I/I3I/IIICCKI/IX SIBICHUM B
OKpYyKaroumeM MHUpE, B TOM YUCIIC q)HSI/IquKI/Ie SABJICHUSA B MPUPOAC,

npu 5TOM HNCPCBOAUTL IMPAKTUYCCKYIO 3aJa4y B y‘-IC6Hy10, BBIACIIATDH

CYIIIECTBEHHbIC CBOMCTBA (MPU3HAKK) (PU3HUYCSCKHUX SBICHHIA

14

OIMMCBbIBATH H3YYCHHBIC CBOWMCTBA TE€I U (bPISI/ILIeCKI/Ie SABJICHUA,
HCIIOJIb3YA (I)I/ISI/ILICCKI/IC BCJIMYWHBI, IIpU ONHMCAHUU TIPABUIIBHO
TPAKTOBATH (1)I/ISI/I‘—IeCKI/II\/II CMBICJI HCIIOJIB3yCMbIX BCJIIMYNMH,
0003HAYCHHS U CIAWMHUIIbI (1)I/I3I/I‘-ICCKI/IX BCJINYUH, HAXOJUTH (bOpMYJ'IBI,

CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMH,  CTPOUTh TpadUKud  M3YUYCHHBIX  3aBHCHUMOCTEH

(I)I/ISI/ILICCKI/IX BCIINYNH

XapaKTEpHU30BaTh CBOMCTBaA TECII, (1)I/I3I/ILI€CKI/IC SABJICHUSA W IIPOLECCHI,
HCIIOJIB3YSA H3Y4YCHHBIC 3aKOHBI, IIpU OSTOM [JdaBaTb CJIIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa W  3allMChlBaTb €ro MaTeMaTHYCCKOC

BBIpaXCHUE

1.6

OO0BSICHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISATh IPUYUHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOrMYecKMX IIaroB ¢ IMOMOIIBI0 2 — 3 HU3y4YeHHBIX CBOICTBa

($u3NUECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

peuiath pacu€THble 3ama4yu (OmUparoliuecs Ha CHCTeMy u3 2 — 3
ypaBHEHHUII), HUCIONB3ys 3aKOHbI W (OPMYJbI, CBS3BIBAIOIINEC
(¢u3nyeckre BEIMYMHBI. HAa OCHOBE aHajM3a YCJIOBHUS 3alauu
3alMChIBATh KPATKOE YCIIOBUE, BBIABJIATH HEJOCTAIOIINE WU
M30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (YOPMYIIBI, HEOOXOIUMBIE
JUIsl PEICHUs], MPOBOAUTH PAacY€Thl M OLICHHBATh PEATUCTUYHOCTD

MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BEITMIUHBI

1.8

1.9

paciio3HaBaTb HpO6J'IeMBI, KOTOPBLIC MOXHO PCIOWUTL IIPU IIOMOIIH
(1)I/IBI/I‘~IGCKI/IX MCTOAOB, MCIOJIBE3Ys OIMMCAHUC HCCIICOOBAHMSA, BBIACIIATH
MMPOBEPACMOC TMIPCAIOJJIONKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [AC€JaTb BbIBO/JbI, HWHTCPIPCTUPOBATH

PE3YyIIbTAaThL Ha6HIO):[eHI/II>’I " OIIBITOB

MPOBOANWTH OMBITHl MO HAOMIOACHUI0 (U3MUECKUX SIBICHUN WU
(U3UYECKUX CBOMCTB TEJ. CAMOCTOATEIHLHO COOMpATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYAOBaHUs, OMHCHIBATH XOJl OMBITA U €r0

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

1.11

IPOBOAUTh TPU HEOOXOIUMOCTH CEpUI0 TPSAMBIX H3MEpPEHUH,
ompenensisi CpeiHee 3HAUYCHUE H3MepseMOol BeauuuHbl ((POKycHOE
paccTostHue CcoOMparoiieii JUH3bI), 000CHOBBIBATH BBIOOP CITOCO0OA

u3MepeHus (M3MepUTEIbHOro Nprudopa)

INPOBOJIUTH HCCIEIOBAaHUE 3aBHCUMOCTEH (U3NYECKUX BEJIHYUH C
MCIOJIb30BaHUEM TPSMBIX M3MEPEHUM: IJIAHUPOBATh MCCIIEI0BaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHPOBATh pe3yJIbTaThl

HOJ'Iy‘ICHHOfI 3aBUCHMOCTH (bHSI/I‘—IGCKI/IX BEJINYNH B BHJEC Ta6.]'II/IIII/I




Fpaq)I/II(OB, ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

NPOBOIUTH  KOCBEHHBIE  W3MEpPEHUs  (U3MYECKUX  BEIUYWH:
IUTAHUPOBATh U3MEPEHHUs], COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATE W3MEPEHHUs, CIHeAys MPEAIOKEHHON HWHCTPYKLUH,
BBIYMCIISITH 3HAYEHHWE BEJIIMYMHBI W AHAJU3UPOBATH IOJIYYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWjia TEXHUKM Oe30macHOCTH Tpu  padboTre ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasnuyaTh OCHOBHBIC TNMPU3HAKU HM3YyYEHHBIX (U3HUYECKUX MOJIEICH:
MaTepuaabHas TOYKa, a0COOTHO TBEPAOE TEJNO, TOUCYHBINH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIEJb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapakTepu30BaTh MPHHLIUIBI JCHCTBUS W3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX OIHCAHMS, HCIONb3Ys
3HAHUS O CBOHCTBaX (U3MUECKUX SIBICHUMM U HEoOXoauMble

¢u3nyecKrue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMBl M CXEMaTUYHBIE PUCYHKH H3YyYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IpPH PELIEHUH Y4EOHO-TPAKTHUUECKUX
3aj1a4y, ONTUYECKHE CXEMBI ISl MOCTPOSHHs N300pakeHH B IMIIOCKOM

3epKajie u cOOMparoIiei JTH3e

1.17

OPUBOJUTE MpHUMeEpbl  (HAXOAUTh HMHPOPMALUIO O TPUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KM3HU g o0ecriedeHusi 0e30MacHOCTH Tpu  OOpamlieHuu ¢
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 310POBbS U

cOOII0ICHHSI HOPM 3KOJIOTHYECKOI0 TIOBE/IEHUS B OKpYXKartollel cpene

1.18

OCYIIECTBIIATh MOUCK MHPOPMAIUU (PU3UUECKOTO COJAEPIKAHUS B CETH
WuTepHer, caMocTosATeNbHO (OpMYIUpys IOMCKOBBIM  3arpoc,
HaXOAWTh IYTH  OMNpeIeJeHHs]  JIOCTOBEPHOCTH  MOJYUYEHHOU
MHPOPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BaTh MPHU  BBIMOJIHEHUH Y4YEeOHBIX 3aJaHUN  Hay4dHO-
HOMYJSIPHYIO JINTEPaTypy (U3WYECKOTO COJEp)KaHus, CIPaBOYHbIC
MaTepuaibl, pecypchl cetu MHTepHeTr; Biaaers npuémMamu

KOHCIICKTUPOBAHHA TCKCTA, HpCO6pa3OBaHI/I$I I/IH(I)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO31aBaThb CO6CTB€HHLIC INMUCbMCHHBIC HW YCTHBIC COO6IJ.I€HI/ISI Ha
ocHOBe HWHGOpPMAlMU M3 HECKOJIBKHUX HCTOYHUKOB (U3UYECKOTO
CoJiepXKaHusl, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOEKTHOW HITN
HCCIIEA0BATEIIbCKON  JEeSTENbHOCTH, Ipy  3TOM  IPAMOTHO
KCIIOJIb30BaTh U3YUYEHHbIM MOHATUHWHBIA anliapaT U3y4aeMoro pasziena
GU3MKM U CONPOBOXIATh BBICTYIUICHHE Ipe3eHTAalUed C Yy4EToM

0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

IPU BBINOJIHEHUH y4eOHBIX MPOEKTOB M UCCIEAOBAHUNA (PU3NUECKUX
IPOLIECCOB paclpeiessaTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBIIOJHEHUEM IUIaHA
JEUCTBUM M KOPPEKTHPOBAaTh  €ro, aJeKBATHO  OLEHUBAaTh
COOCTBEHHBI BKJAJ B JIEATEIHOCTh TPYNIbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  MpPOSBISSL  TOTOBHOCTD

pa3pemaTth KOHQIHKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KIIACC
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Kon

3JIEeMEHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILIETO MHPA

IIpoBepsieMble 1€MEHTHI COAePKAHUSA

11

®uszuka — Hayka O Ipupone. SIBieHHs NPUPOABL
@usnyeckue SBICHHA. MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

O®usnyeckue BenuuuHbl. M3Mepenue  usmueckux
BenuuuH.  Pusnueckue  npubopsl.  [lorpemrHocTs

u3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUI]

1.3

1.4

1.5

EcrecTBenHOHay4HBIH METO] TO3HAHMS. HAOJIOJICHUE,
MOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIABUKEHUE THUIIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THIIOTE3, OOBICHCHHE

HAO0II0aEMOr0 SIBIICHUS
Onucanne PU3NYECKUX SBJICHUH C TOMOIIBIO MOACIIEH

[IpakTuueckue paboTHI:
N3mepenune paccTossHUN.
N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasmMepoB MaJbIX TEIN.
N3mepenue temnepaTypsl P MOMOIIHU KHJIKOCTHOTO

TCPMOMCETPA U JaTYHKa TEMIICPATYPbI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

CrpoeHue BemiecTBa: aTOMbl M MOJEKYNbI, HX
pasMepbl. ONBITH, JAOKA3bIBAIOIIME IUCKPETHOE CTPOCHHE
BEILIECTBA

JIBwxenue yactull BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTUll C  Temmeparypoil. bpoyHoBckoe
IBUKEeHHE, TUPDY3UT

BzauMmoneilicTBue yacTuIl BEIIECTBRA. NPUTAXKCHUC U

OTTAJIKNBaAHHUC




ArperatHble COCTOSIHHMSI BEILECTBA: CTPOCHUE Ta30B,
KUIKOCTeH W TBEPABIX  (KPUCTAUIMYECKHX)  TEJ.
2.4 B3aumoCBsI3p MeXIy CBOWCTBAMH BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUAX M HUX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUNA BOJIbI

[IpakTuyeckue pabOTHI:
OmeHka JjguamMeTpa aromMa METOaoM psiaoB  (C
UCIIOJIb30BaHUEM (hoTOrpadHii).
2.6 OnbITl 1O HAOJIOACHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OnbITBl 1O OOHAPYKCHHUIO  JICHCTBHS ~ CHJI

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKCHHE
> Ckopoctb. CpenHsisi CKOpPOCTh IPU HEPaAaBHOMEPHOM
' JBYKEHUH. Pacd€r ImyTH 1 BpeMEeHU JBUKCHUS
SIBnenune umHepuuM. 3aKOH MHEpuUMU. B3aumoneincrteue
3.3 TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTU JABUKEHUS TElL
Macca kak Mepa HTHEPTHOCTH Teja
34 IInotHocTs  BemecTBa.  CBS3p  IUIOTHOCTH — C
' KOJIMUYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' IIOMOILBIO JUHAMOMETPA
37 SBnenue TArOTEHU U cuiia TskecTH. Cuila TSKeCTH
' Ha Jpyrux miaHerax. Bec temna. HeBecomocTs
38 Cuna tpenus. TpeHHe CKOJIBXKEHUS U TPEHHUE IOKOA.
' Tpenue B npUpoe U TEXHUKE
3.9 Clio’)keHHe CHJI, HaIlpaBJICHHBIX MO OJHOW MPSIMOM.
' PaBHOelicTBYIOIIAs CUIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS




(mapuka B OKHIKOCTH, MOJEIHU

QJICKTPHUYICCKOTO

aBTOMOOMIE ® Tak pganee). OnpenencHue cpemHei

CKOpOCTH CKOJBXEHUs Opycka WIM IIapukKa II0

HaKJIOHHOM IIJTIOCKOCTH. Onpez[eneHHe IINIOTHOCTHU

TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOILIHE

3aBUCHMOCTh pacTskeHus (medopmariu) Mpy HUHBI OT

MPUIOKEHHON  Cuibl. OIMBITH, JIEMOHCTPUPYIOIIKE

3aBUCHUMOCTBb CUJIbI TPCHHA CKOJIBXKCHHA OT BECa TEla U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEH

@usnyecKkue SABICHUS B IIPUPOJE. NIPUMEPHI ABUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMHU B >KUBOW U HEKUBOW MPUPOJIE,

JICCTBHE CWJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTponcTBa: AMHAMOMETD, NOIIIUITHUKI

TABJIEHUE TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

I[aBJ'IeHI/Ie TBépI[Ol"O tena. CrnocoOsl YMCHBIICHUA U

4.1

YBCINYCHUA OAaBJICHUA

JlaBnenue ra3a. 3aBUCUMOCTH JaBIICHUS Ta3a OT 00bEMa,

4.2
TeMIIepaTyphl

[Tepenava maBieHUs TBEPIABIMH TEIAMH, YKHIKOCTIMHU H

4.3

razamu. 3akoH [lackains. [THeBMaTHuecKke MalInHbl

3aBHCHMOCTD JaBJICHUSA  XKHUJIKOCTHU

OT TJIyOWHBI.

4.4 IMunpocratudeckuii napagokc. CooOmIarmuecs coCy/Ibl.

FI/II[paBJ'II/I‘-IeCKI/Ie MEXaHU3MBI

AtMmocdepa 3emin u atMocepHoe aasiieHue. [IpuunnHel

CYLIECTBOBaHMS BO3AYLIHOW 00010uku 3emind. OmnbIT

4.5

Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBJIECHUS OT

BBICOTHI HAL YPOBHEM MOPs

Nsmepenue armocdepnoro nasnenus. [IpuGopbr mis

4.6
U3MEpEeHUsI aTMOC(HEPHOTO AABICHHS

JlelictBue XUAKOCTH M Ta3a Ha IOTPYKEHHOE B HHUX

4.7 Teno. BelTankuBaromas (apxumenoBa) cuiaa. 3aKoH

Apxumena
4.8 [InaBanue ten. Bo3nyxomnaBanue

4.9 [IpakTuyeckue pabOTHI:




4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTrpyXKEHHOM B JKUAKOCTh YacTH Teja.
Onpenenenne BbITAIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH Ha
TENO,  NOrpyX€HHOe B  JKHAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OmnbITh,
JEMOHCTPUPYIOLIUE  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, JIEUCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOrPYKEHHOM B JKMJKOCTh 4acTH Tejla U OT INIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeomerpa  WIH
KOHCTPYMPOBAaHME  JIOAKM M  OIpejelneHue  e€

rpy3OHO,Z[T>éMHOCTI/I

dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMoc(hepHOro MaBJICHHS HA KUBOW OpraHU3M, TUIaBaHUE

pBIO

TexHuyeckue YCTPOHCTBA: COOOIIAIOUINECS COCY/IB,
YCTPOMCTBO BOJOIPOBOJIA, THUIPABIMYECKUN Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTb
5 3 IIpocTble MexaHM3MBI. pblyar, OJOK, HaKJIOHHas
' miockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHnenue npaBuiia paBHOBECHSI phlyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Koaddumuent
5.5 I0JIE3HOTO JeNCTBUSA MEXAHU3MOB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE
5.6 [loTenuumanpHas SJHEPTUH TeJa, MOJIHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonHas mexaHudeckass SHEprus. 3aKOH W3MEHEHUs H
' COXpaHEHMsI MEXaHUYECKON YHEPTUH
5 g [IpakTrueckue pabOTHI:

Omnpenenenne  pabOTBl  CWJIBI  TpEHHS  TpHU




8 KJIACC
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PaBHOMCPHOM JBHUXCHHNU TCJ1a 10 FOpHBOHTaHBHOﬁ
noBepxHocTu. MccnenoBanue yciaoBUil paBHOBECHUS pblyara.
N3smepenne KIIJI HakiioHHONM mutockocT. M3yueHue 3akoHa

COXpaHCHUA MEXaHUYeCKOH OHEPIUu

dusndyeckue SABJICHUS B IIpUpOAC: pbIYarM B TEJIC

5.10
YeJI0BeKa
TexHuueckue YCTpOMCTBA: pbluar, IMOABWXKHBIA U
5.11 HETIOJABMKHBIN OJIOKM, HAKJIOHHAS IIJIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiembie 3JIeMEHTHI COCPKAHUSA
JJIeMeHTa
TEIUIOBBIE ABJIEHUS
OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOMN
61 TEOpUM CTpOEHUs Bemectsa. Macca H  pa3Mmepbl
' MoJIeKyd.  OmbITel, NOATBEP)KIAIOIIUE  OCHOBHBIC
I0JIO’KEHHSI MOJIEKYJIIPHOKMHETUYECKOW TEOPUU
Mopgenu  TBEPAOro, JKUAKONO U Ta3000pa3HOro
6.2 cocTosHuM BemecTBa. Kpucrammuueckue u amopHbIe
Tena
OOBbsicHEHHEe CBOWCTB Ta30B, JKUAKOCTEH U TBEPIBIX Te
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKNHETHYECKON
TEOpuun
6.4 CMaunBaHue U KalWIISPHBIE SIBICHUS
6.5 TemoBoe paciimpeHue u cxatue
6.6 Temnepatypa. CBsi3b TeMIepaTrypbl €O CKOPOCTbIO
' TEIJIOBOT'O IBM)KEHUS YacTHII
67 Buytpennss sueprus. Criocodbl N3MEHEHUsT BHYTPEHHEN
' SHEPrUU: TeIionepeaaya U COBEpIIeHnEe paboThl
6.8 Bunpl temonepenayu: TEMIONPOBOAHOCTb, KOHBEKIIMS,
' W3JIy4eHUe




KoanyectBO  TEMIOTEHL VnenpHas  TEIIOEMKOCTH

6.9
BELIECTBA
TermmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OajaHca
6.11 [InaBneHue u oTBEpAEBAHUE KPUCTAJUINYECKUX BEIIECTB.
. VY nenpHas TEIoTa MIaBIeHUs
[TapooOpazoBanue u  KoHJeHcauus. Vcmapenue.
6.12 Kunenne. VYpenpHas  Temyiora  mapooOpa3OBaHMSL.
. 3aBUCHUMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(EPHOTO
JIABJICHUS
6.13 BrnaxHocTts BO31yxa
6.14 OHeprus TOIIuBa. Y ieJbHasl TEMJI0Ta CrOPaHUsI
[Ipunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUrareis. TensoBble ABUTaTeNd W 3aliuTa
OKpYXKaIOIIEH Cpebl
3aKOH COXpaHEHHUs U MPEBPALICHUS SHEPTUH B TEIJIOBBIX
6.16
rporeccax
[IpakTuueckue paboOTHI:
OnplTbl 1O OOHApYXEHHUIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITEl N0 BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOU
COJIM WJIU caxapa.
OnpITel 10 HAOJIOJIEHUIO TEIJIOBOTO PACLIMPEHUS
ra3oB, JKUJKOCTEH U TBEPBIX TEJI.
6.17 Omnpenenenue AaBIeHHUs BO3/yXa B OaNIOHE HINPHILIA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABIICHUS
BO3J/IyXa OT ero 00béMa 1 HarpeBaHMsI W OXJIAXKICHUSI.

[IpoBepka rumnore3pl TUHEWHOW 3aBUCUMOCTH JTMHBI
CTONOWKA J>KUIAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPHI.

HaGmonenne n3MeHeHnsl BHYTpEHHEH YHEPrUu Tela B
pe3yabpTaTe Teruionepeaadd U padoThl BHEITHUX CHIL

HccnenoBanue SABJICHUA TEII000MEeHa npu




CMEIIMBAaHUK XOJOJAHON U rOpsYEl BOJIBI.

LWIAHAPOM.

dusnyeckue SIBICHHUS B Ipupoae:

HCCJ’ICI{OB&HI/IG Imponecca uCrapCHus.

Onpez[eneHI/Ie KOJIMYCCTBA TCIUIOTHI, IIOJYYCHHOI'O

BOHOﬁ IIpu TEIJI000MEHE C Harp€TbiIM MCETAINIMYCCKUM

Ornpenenenne yaenbHOU TEIIIOEMKOCTH BELIECTBA.

OHpe,Z[CJ'ICHI/Ie OTHOCUTEIBHOMN BIaXKHOCTH BO3ayXa.

Onpenenenue yeiabHON TEIUIOTHI IUIABJICHUS JIbJA.

IIOBEPXHOCTHOEC

HaTsOKCHUC W KAallWUIAPHBIC SABJICHUA B HIPUPOAL,

6.18 KpUCTAJUIBI B mpupoje, uznydenne CoJHIla, 3amep3aHue

HHCA, CHCTA.

BOJI0EMOB, MOPCKHUE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

TexHu4eckue  yCTpOWMCTBA:  KallWUIAPBI, IPHUMEPHI

HCIIOJIb30BAHHA KPUCTAJLIOB, )KPII[KOCTHHIZ TCPMOMCETD,

6.19 AaT4YuK TEeMIIepaTypbl, TCEPMOC, CHUCTEMaA OTOIIJICHHUA

JBUTaTEJIb BHYTPEHHETO CTOPAHUS.

JIOMOB, THIPOMETpPbI, ICUXPOMETpP, MapoBas TypOuHa,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poaa 3JIeKTpUUECKUX 3apsi0B

B3aumoneincTeue 3apsHKEHHBIX — TElL

3akoH Kynona

7.2 (SaBI/ICI/IMOCTL CHIIBI B3aUMOICHCTBUS 3apAKCHHBIX TCJI OT

BCJIMYMHBI 3apAa0B U PACCTOAHUA MCKIAY TeHaMI/I)

9HeKTpI/I‘IeCKOG IIoJIC. HaHpH)KéHHOCTL SJICKTPHUICCKOTO

7.3 nosid. [IpuHIMN cyneprno3unuy JIEKTPUYECKUX TOJeH

(Ha KaYECTBEHHOM ypOBHE)

Hocurenn »saexTpuueckux 3apsAfoB. DJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apsia. Ctpoenue aroma. IIpoBogHuky u
JUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKU  TOK.  YCIOBHS  CYyIIECTBOBAHMS

7.6

QJICKTPHUYCCKOI'0 TOKA. McTouyHUKY TOCTOSSHHOT'O TOKA




HenicTBus 3IIEKTPUUECKOTO TOKa (TeroBOE,

7.7 XMUMHYECKOE, MArHUTHOE). DJIEKTPUYECKHUH TOK B

KHUAKOCTAX U razax

Onektpuyeckass uenb. Cuwina TOKa. JIEKTPUUECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBO/IHHKA. VY nenbHoe
7.9

COINPOTHUBIICHUE BEIIECTBA
7.10 3axon Oma aJig yyacTKa Lenu

[locnenoBarenbHOoe W MapajyieNlbHOE  COEAMHEHHE
7.11

IIPOBOJHUKOB

PaGora u MOLIHOCTH 3JEKTPUUECKOTO TOKa. 3aKOH
7.12

Hxoyisa — Jlenua

DNeKTpUUecKUe LEeNu M MOTPEOUTENH HIIEKTPUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

[TocTosiHHbIe MarHuThl. B3aumoneHCTBUE MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mosne. MarHutHoe mone 3eMiIM U €ro
7.15

3HAUYEHME JJIs KU3HU Ha 3emiie

OmnsiT Opcrena. MarautTHoe 1oJie 2JIEKTPUYECKOTO TOKA.
7.16

IIpuMmeHeHne NEKTPOMAarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO TOJS HA MPOBOJHUK C TOKOM.

ONEeKTpOABUTaTENb MOCTOSSHHOTO TOKa. Mcnosp3oBaHue
7.17

JJIEKTPO/ABUraTeed B TEXHUYECKUX YCTPOMCTBAaX W Ha

TpaHCIIOpTE

Oneitel  @apages.  SIBneHMe  3IE€KTPOMAarHUTHOM
7.18

nHaykuud. [Ipasuino Jlenna

DIEeKTpOTreHepaTop. CriocoOsr MOJTYYEeHUS
7.19 JNEKTPUYECKOM  DHEPIHH. ONEeKTpOCTaHIIMM  Ha

BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTUU

[IpakTuyeckue pabOTHI:
7.20 OnpIThl 10 HAOMIOJECHUIO 3JIEKTPU3ALUU TNl MHAYKIUEH

U IIPU CONPUKOCHOBEHUH.




HccnenoBanue [OEHUCTBUS  JJIEKTPUYECKOTO IIOJISL  HA
HNPOBOJHUKH U AUIIEKTPHKH.

Cbopka u mnpoBepka palbOThl D3JIEKTPUYECKOH Ienu
MIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHUe CUJIbI TOKA.

W3mepeHue u peryaupoBaHue HalpsKEeHUs.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes
pEe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUSA
Ha pe3UCTOpE.

OnbITHI, JI€MOHCTPHPYIOLIHE 3aBUCUMOCTh
JIEKTPUUYECKOTO CONPOTHUBIEHHUSI MPOBOJHHKA OT €ro
JUIMHBI, TJIOLIAAH [TONEPEYHOro CEYEHUs U MaTepuara.
[IpoBepka TmpaBwiia CJIOXKEHUS HaNpsOHKEHUH  1pu
IOCJIEIOBATEIbBHOM ~ COECIMHEHUU JIBYX pPE3UCTOpPOB.
IIpoBepka mpaBuia i CUJIBI TOKA NP MapauieIbHOM
coequHeHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKA, MIYLIEro 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKaQ,
BBIJIETISIEMON Ha pe3uctope. MccnenoBannue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIETO 4Yepe3 JaMIOYKy, OT HamlpsKeHHUs
Ha Heil. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJEHCTBUS IOCTOSHHBIX MarHUTOB.
W3y4yeHre MarHuTHOTO IOJIs TIOCTOSIHHBIX MarHUTOB IpU
uxX oObeaMHEeHMM M pazaeneHud. VccnemoBaHue
JEHCTBUS AJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl,  JE€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJECHCTBHS KaTylIIKA C TOKOM M MarHuTa OT CHJIBI
TOKAa W HallpaBlI€HHd TOKa B Karymke. l3ydeHue

)I@f/iCTBI/ISI MAargoMuTHOrO IoJisi Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u M3y4eHUe paboThI
DJIEKTPOABUTATENS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKHU. OneiTel 11O

HUCCIICAOBAHHIO SABJICHUS BJ'IGKTpOMaFHI/ITHOI\/’I HMHIOYKIHH:




HUCCIICAOBAaHUC W3MEHEHHMI 3HadYeHHSI U HaIpaBJICHUA

HMHAYKIMOHHOI'O TOKa

7.21

®usnueckue SBICHUS B MPUPOJIE. IIIEKTPUUECKUE
SBICHUS B  arMocdepe, IJIEKTPUYECTBO  IKUBBIX
OpraHM3MOB, MarHUTHOE ToJyie 3eMJiH, Aperd MOITFOCOoB,
pOJIb MArHUTHOTO TOJISA ISl )KU3HU HA 3emile, MOJISIPHOE

CHUAHUC

1.22

TexHuueckue yCTpOWCTBA: BJIEKTPOCKOIN, aMIepMETp,
BOJIETMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPIuH,
ANIEKTPOOCBETUTEbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AJIEKTPOIPUOOPHI (mpuMepsr), 3JIEKTPUYECKUE
NPEIOXPAHUTEIU, DJIEKTPOMArHUT, HSJICKTPOJABUTATEIb

IMOCTOSAHHOI'O TOKA, TCHCPATOP MMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenTa [TpoBepsieMbIe 3JIEMEHTHI COCPIKaHUSI
pasnena
MEXAHWYECKUE SABJIEHU S
a1 Mexannueckoe JABWXKEHHME. MaTepuaibHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEITHLHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPsIMOTMHEHHOE IBHKEHHE
HepaBnomepnoe MPSIMOJTMHEHHOE JIBIKEHUE.
8.4 CpenHsis M MIHOBEHHass  CKOpOCTb  Tela  IpHU
8 HEpaBHOMEPHOM JIBUKCHUHU
8.5 VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEHOE
' JBIKEHUE
8.6 CeoOoanoe nanenue. OnbiTel [anunes
PaBHOMeEpHOE nBMKEHME MO OKpYyx)HOCTH. llepuon n
8.7 yactota oOpamienus. JIuHelHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENFHOE YCKOPEHUE
8.8 [Tepssiii 3akoH HploToHa




8.9

Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HptoToHa
8.11 [TpuHIMD CynEPNIO3ULIUU CUJIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHMs: cuja TPEHMUSI CKOJBXEHMs, CHIIa
' TPEeHHUs IOKOS, IPYrre BUABI TPEHUS
8.14 Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TATOTEHHS.
' YckopeHnre cBOOOAHOrO NaieHUs
8.15 JBmwxenue  mmaner  Bokpyr  Connma.  Ileppas
' KOCMHUYECKasi ckopocTb. HeBecoMOCTh U neperpy3ku
PaBHoBecne  MarepuanbHOW  TOYKH.  AOCONIOTHO
8.16 )
TBEPOE TEIO
8.17 PaBHOBecue TBEPAOro Tejla € 3aKPEIVIEHHOW OChIO
. BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynsce Tena. M3menenne nmiynbca. UMImynbc cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeaxtuBHOE nBUKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTb
8.9 PaGora cun TspKecTH, ympyroctH, TpeHus. CBs3b
. SHEPruu U paboThl
8.3 [loreHunanbHas dSHeprus Tejla, MOAHATOrO  Haj
' MIOBEPXHOCTHIO 3eMIIH
8.24 [ToreHnnanbpHast SHEPTUs CKATON MPY>KUHBI
Kunernueckass sHeprus. Teopema 0 KHMHETHYECKON
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTryeckue paboOTHI:
OmpeneneHnue CpenHeld CKOPOCTH CKONBKEHHS Opycka
WIM JBWKEHUS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
8.97 Omnpenenenre ycKOpeHUs Tella MPHU PaBHOYCKOPEHHOM

JBUKEHHUH 10 HAKJIIOHHOM IIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIYTH OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.

[IpoBepka TrHUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM




8.28

8.29

JBIDKEHUN 0O€3 HayaJlbHOW CKOPOCTH IYTH OTHOCSTCS
KaK ps HEYETHBIX YHCEd, TO COOTBETCTBYIOIIHE
IIPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS
OT CHWJBl HOpPMalbHOro jaBiieHus. OnpeneneHue
koadduimenTa TpeHus cKoubxeHus. OnpeneneHue
KECTKOCTH TMpYXuHBL. OnpeneneHue padOTbl  CHIIBI
TpeHHs] TpU PABHOMEPHOM JIBIDKEHUH Tejla IO
TOPU30HTAIBLHON TOBepXHOCTH. OmnpeneneHue padOThI
CWJIBl  YOPYrOoCcTH  Mmpu  moagbéMe  TIpy3a ¢
UCIIOJIb30BAaHUEM  HEMOABW)XKHOIO U TOJBUXKHOIO

0J10KOB

dusnveckue SABJICHUS B MPUPOJEC: HMPUIUBLI M OTIHBBI,
nBrkeHne TuraHeT COJHEYHOH CHUCTEMBI, PEaKTUBHOE
JIBHYKCHHUE JKUBBIX OpraHM3MOB

Texnuueckue YCTPOﬁCTBa: CIINAOMCETP, JaTYUKHN

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUs, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHMIXKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

o1 Kojie0aHuil: Iepruo, 4acToTa, aMIUIUTY/1a
9.9 Marematnueckuit u NIPYKUHHBIN MAasiITHUKU.
' [TpeBpartieHre sHEPrun Npu KoJaedaTeIbHOM JBHKEHUH
03 3aryxatomue KosebaHus. BwIHyXaeHHBIE KoJeOaHus.
' Pe3onanc
Mexannueckue BosiHbl. CBONCTBa MEXaHUYECKUX BOJIH.
0.4 IIpononpHele M HONEpedHbIE BOJNHBL. JlJIMHA BOJHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHUsl. MeXaHHUYeCKHUE BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. [')pomMKkoOCTb 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 WHdpa3Byk U yIpTpa3ByK
[TpakTuueckue padboTHI:
Omnpenenenue 4YacToThl M NepHoAa  KoJjeOaHHi
9.7 MaTeMaTHYeCKOT0 MasiTHUKA.

OHpeI[CJ'ICHI/Ie YaCTOThbI n nepuoaa KoJIeOaHMt

IMIPY>XUHHOTO MasiTHUKa




HccnenoBanne 3aBUCUMOCTH —TMepHOAa  KojleOaHWi
MOJBEIIEHHOT0 K HUTHU Tpy3a OT [JIUHBl HUTH.
HccnenoBanne 3aBUCHMOCTH —TEpHOAa  KoJeOaHWi
NPYXKUHHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCUMOCTH nepuoaa KoseOaHui rpys3a,
MOJIBEILIEHHOTO0 K HUTH, OT MAacChl Tpy3a U KECTKOCTH

npyXuHbl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

duznyeckue SBICHUS B Ipupoaec. BOCIHPHUATHUEC 3BYKOB

9.8 KUBOTHBIMH, 3€MIICTPSICCHHE, CEHCMUYECKUE BOJIHBI,
IyHaMH, 3XO0
9.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIOJIB30BAaHUE

yIBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

3JICKTpOMaFHI/ITHO€ IIOJIC. 3JICKTpOMaFHI/ITHI)IC BOJIHBI.

104 CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJH
10.2 [[Ikana 3MeKTpOMArHUTHBIX BOJIH
10.3 OnexkrpoMaruutHas npupoaa ceera. CKOpocTh cBerTa.
' BonHoBbI€ cBOMCTBa cBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOWICTB  OJJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa
@dusnueckue SBIEHUS B MPHPOJE. OHUOIOTHYECKOE
10.5 JIeNCTBUE BUJUMOTO, yIAbTPaUOIETOBOTO u
PEHTIE€HOBCKOTO U3JIy4eHUI
106 Texnuueckne yCTpPOMCTBA! HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyuaeBas monens cBera. MIcTOUHHMKM cBETa
11.2 [IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA
Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaKEHUs
11 11.3
CBETa
114 [Ipenominenue cBera. 3akOH NPEIOMIIEHUS CBETa.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
115 JInnza. Xop sydeit B nMH3e




11.6

11.7

OnTuueckast cucrema Qoroarnmapara, MHKPOCKONA M

TCJICCKOIIa

I'maz kak onTudeckas CHCTEMa. BJ'II/I30py1(OCTB n

JaTbHO30PKOCTD

11.8

11.9

11.10

Paznoxenue Gemnoro ceera B criektp. Onbitel HploTOHA.

CnoxeHue CIICKTpaJIbHBIX LIBECTOB. I[I/ICHCpCI/IH CBETa

[TpakTuueckue padboOThI:

HccnenoBanne  3aBUCUMOCTH

yrila  OTPa)KCHUs

CBETOBOTO JIy4a OT yTJja MaJIeHusl.

W3ydeHne xapaKTepUCTUK H300paKEHUs MpeaIMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH  yIiia TPEJIOMIICHUS
CBETOBOTO Jiyya OT yrjia TaJIcHHs] Ha TPaHWIE «BO3JyX —
CTEKJIO».

[Tonyyenne M300paXKeHHIA ¢ TIOMOIIBIO COOMparOIeH
JIUH3BIL.

Omnpenenenre (GOKYCHOTO PACCTOSHUS M ONTHYECKOU
CHUJIBI COOMPAIOIIEH JIMH3HI.

OMnbITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnpIThl MO BOCHPUSTHIO I[BETa NMPEAMETOB NPU HUX
HaOJII0IeHNH Yepe3 LBETOBbIE (PUIBTPHI

dusuueckue sBICHUS B npupoje: 3arMenus ConHua u

JlyHbl, 11B€Ta Te€J, ONTHYECKUE SIBJICHUS B aTMocdepe

(et Heba, pedpakmus, pamyra, MEPaxK)

11.11

KBAHTOBBIE

12.1

Texunueckue YCTpPOIMCTBA: OYKH, TIEPUCKOT,

¢doroanmapar, ONTHYECKUE CBETOBObBI
SIBJIEHMA

Omnbitel Pesepdopna u miaHerapHas MoJenb aToMa.

Mogens aroma bopa

12 12.2

12.3

HUcnyckanne W TOTJIONIEHHE CBeTa aroMOM. KBaHTHI.

JIunenyaTeie CIIEKTPbI

PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3TydeHHs

12.4

Crpoenune aromHoro szapa. HykionHas Mojens

ATOMHOTO dapa. H3o0To0mbI




PannoaktuBHbie npespamenus. llepuon monypacnana

125
aATOMHBIX SJEP
12.6 SAnepHble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprust CBsI3U aTOMHBIX siiep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunresa u aenenus anaep. MlcrouHuku 3Hepruu
' CouHiia 1 38€31
129 Snepnas osHepretuka. JleilicTBUE  paJMOAKTHUBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue padboThI:
HaGnroneHue CIUIOIIHBIX W JIMHEHYATBIX CHEKTPOB
12.10 U3IIy4EeHHUS.
HccnenoBanue TPEKOB: M3MEPEHUE HHEPrHUM HaCTHULIBI
10 TOPMO3HOMY IyTH (110 hoTorpadusiM).
H3mepenune paanoakTuBHOTO (poHa
@usnueckue SBICHUS B IPUPOJE. ECTECTBEHHBIN
PaauOAKTUBHBIN ¢bon, KOCMHYECKHUE Jy4H,
12.11 PaIMOaKTUBHOE M3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JIECTBHE PAJMOAKTUBHBIX W3IYyYEHUH HA OpraHu3M
YesoBeKa
1212 Texnuueckne YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ AO03UMCTP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

Kox
NMpoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemblie TpeOOBaAHMS K MPeAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHose PI'OC

[lonumanue ponu  (GU3MKM B  HAy4HOHM  KapTHHE  MHpa,
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
M TO03HAaBa€MOCTH SIBJICHUN MPUPOJbI, O POJIU OSKCHEPUMEHTA B
¢usuke, o cucremooOpasyroomeil ponu (GU3MKHM B pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTud, 00 3BOJIOLHU
(U3HYECKUX 3HAHWM W WX POJIM B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJAE POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOILIEro

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHAax MaTepud (BEIIECTBO W I0JE), O ABMKCHHU Kak
croco0e CyIIecTBOBaHUSI MaTepUH, 00 ATOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEUIECTBA, O (U3UUECKOW CYIIHOCTH SBICHHH PUPOJIBI
(MexaHMYECKHX, TEIUIOBBIX, OJJICKTPOMATHUTHBIX U KBaHTOBBIX);
YMEHUE pa3anyaTh SIBICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pr3HUYecKoe SBICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBICHUN
B OKpYXalOIIeM MHpe, BBIJCNsAsS HMX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBamMH TOHSATHHHOTO amnmapara W CHMBOJAYECKOTO
A3bIKa (PU3UKHU M MCIIONB30BaHME MX JUIS PELIeHMs yueOHbIX 3ajad,
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tell, (MU3WYECKHE SIBICHUS U

MMpONHCCChI, UCIIOJIb3Y (I)YHI[aMCHTaJ'ILHBIe 1 SMIIMPUYCCKUC 3aKOHBI

YMeHHe ONMCHIBATh HN3YUCHHBIC CBOICTBaA Tel U (I)I/ISI/I‘-ICCKI/IC SIBJIICHUA,

MCTIONB3Ys (PU3HUUECKHE BETUIMHBI

Brnanenne ocHOBaMHM METOJOB HAy4YHOrO TMO3HAHUS C YYETOM
coOmrofieHus TpaBuiI 0€30MacHOr0 TpyjAa: HaOMoAeHHe (U3HUECKUX
SIBJICHUMN

YMCHHUE CaMOCTOATCIILEHO COGI/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY




U3 JaHHOTO Habopa 00OpYyIOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJI
OTIbITA U 3aMKCHIBATh €r0 Pe3yibTaThl, (HOPMYIHPOBATH BHIBOHI;
NPOBEICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BETUYNH:
YMEHHE IUIAaHUPOBAaTh HU3MEPEHUs, CaMOCTOATEIbHO CcOOHpaTh
OKCHEPUMEHTAIBHYI0 YCTAaHOBKY 110 HMHCTPYKIMH, BBIYUCIATH
3HaYeHHE BEJIMYMHBI U aHAIU3UPOBATH IOJIYUEHHBIE PE3YJbTaThl C
y4E€TOM 3aJaHHOMU ITOIPEIIHOCTH PE3yJIbTaTOB U3MEPECHMUI,
MPOBEJCHNE  HECJOXKHBIX  OKCHEPUMEHTAIbHBIX  HCCIEIOBAHUM,
CaMOCTOSITENIFHO ~ cOOMpaTh  AKCIEPUMEHTAJBHYIO YCTAaHOBKY U
OPOBOAWTH  MCCIEAOBAaHHME IO  WHCTPYKLUUH,  MPEICTaBIATh
MOJyYCHHBIC 3aBUCHMOCTH (M3MYECKUX BEJIMYMH B BUJAC TaOIUI U
rpadyKoB, yUUTHIBATh MMOTPEUTHOCTH, JIEaTh BHIBOJBI MO PE3yJIbTaTaM

HUCCICIOBAaHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3Mueckux  Mojenei
(MaTepuasbHas TOYKa, aOCONIOTHO TBEPAOE TENIO, MOJCIH CTPOCHUSI
ra3oB, >KMJIKOCTEH W TBEpABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOI'O S/ipa) U YMEHHE MPUMEHSTh WX JUIs

00BsicHEHUS (PUZNYECKUX ITPOLIECCOB

YMeHne oOBACHATh (U3UUECKHE TPOIECChl U CBOKMCTBA TEN, B TOM
YuCJI€ W B KOHTEKCTE CHUTyallMd MPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUYNHHO-CIICCTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yueHHbIE CBOMCTBA (PU3NYECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIU

YMmenue pemath pacuértHble 3amaun (Ha Oase 2 — 3 ypaBHEHWHIA),
UCTIONB3YsS 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE  (DU3UUECKHUE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBATh KPAaTKOE YCIOBHE 3ajayH,
BBISIBJISITH HEJOCTAIOLIME JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE sl €€ PEelIeHUs], NCTIOIb30BaTh CIPaBOYHBIC AaHHbBIE,
MMPOBOAUTH paC'—IéTBI N OLCHUBATH PCATUCTUYHOCTL IOJTYYCHHOI'O
3HaueHHs (PU3NYECKOH BENWYMHBI, YMEHHE ONPENENsiTh Pa3MEpHOCTb

¢bu3nyecKoil BeIMYUHBI, MOJTYYEHHON IPH PEIICHUHN 3a]a4l

YMmenune XapaKTCpPU30BaTb  IPHUHIMIIbI }IeﬁCTBI/ISI TEXHHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO X OIMMCAHUIO, UCIIOJIb3Yysd 3HAHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBIICHUHA U HCOGXOIII/IMBIG (bl/IBI/II-IGCKI/IC




3aKOHOMEPHOCTH

10

YMeHue HWCHoJb30BaTh 3HAHUSA O (PHU3MUECKUX SABICHHUSIX B
NOBCEHEBHON KM3HM s oOecrieuyeHHus O€30IaCHOCTH  IpU
oOpaiieHUH ¢ OBITOBBIMM  IpPUOOpPaMM U TEXHUYECKUMU
YCTPOMCTBAMM, COXpPAHEHHUS 3/10pOBbS U  COOJIOACHUS HOPM
HKOJIOTMYECKOTO TOBEJIEHUS B OKpY’)Kalolleld cpeje; MOHUMaHue
HEOOXOJUMOCTH IPUMEHEHHs JOCTHXKEHUH (UMK U TEXHOJIOTUH

JUISl pallMOHAJIbHOTO NTPUPOAOII0JIb30BAHUS

11

OneIT TIOWCKA, TPEoOpa3oBaHUS U TMPEACTABICHUS HWHPOPMAIUU
(bu3UYECKOro COJepKaHus C HCIOJIb30BaHHEM HH()OPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHUE OLECHHUBATH JI0CTOBEPHOCTH
MOJIyUeHHOW MH(pOpMAIMM Ha OCHOBE HUMEIOLUXCA 3HAHUM U
JIONIOJTHUTENBbHBIX ~ MCTOYHHMKOB;,  YMEHHE  HCIIOJb30BaTh  IpHU
BBITIOJTHEHUH y4YEOHBIX 3aJaHUil Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3UYECKOTO COJEpKaHMsI, CIIPAaBOUYHBIC MaTepUallbl, PECYpPChl CETH
WutepHer; BrnageHue 0a30BBIMH  HaBBIKAMH  NPEOOpa3oBaHUS
uHPOpMAIlMd W3 OJHOW 3HAKOBOH CHUCTEMBI B JPYIYIO; YMCHHE
co3laBaThb COOCTBEHHBbIC IMCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaIII/II/I U3 HECKOJBKUX NCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

1O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe BwkeHue. MarepuanpHas Touka. Cuctema  oTcuéra.
' OTHOCHTENBHOCTD ABHKCHHUS
PaBHOMepHOE M HepaBHOMepHOe IBHkeHUe. CpenHsas ckopocts. Dopmyna 1
1.2 BBIYHCIICHUS CpeiHel ckopocTu: V = S/t
PaBHOMEpHOE NPAMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPIMHATHI TE€Jla OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKECHHUS
13 (1) =x,+u.t
I'padukn 3aBUCUMOCTM OT BPEMEHU JJsi MPOEKIHMH CKOPOCTH, MPOEKIUU
IEPEMELIEHNs], IIyTH, KOOpAMHATHl IIPU PABHOMEPHOM IMPSAMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTb KOOpPJMHAThl TejJa OT BPEMEHM B CIy4yae pPAaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS
2
Sl =v,, #1+a,* ;
2
DopMyibl Il MPOCKLUUU IMEPEMEILEHUs, NPOEKUUH CKOPOCTH W IPOEKIUHU
YCKOPEHMS IIPU pPAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU
2
14 .51_(?)=UM_-e‘+4rif1.-%~
U.\'('f) =Upy T4, 1,
a,(f)=canst,
Ul.‘fz - Ulrl =2£TT.S'_T
['padukn 3aBUCHUMOCTH OT BPEMEHM MJisi MPOEKIUU YCKOPEHUs, NPOEKIH
CKOPOCTH, IIPOEKIUH IIepEMEIIEHUs], KOOPAUHATBI IIPH PaBHOYCKOPEHHOM
MPSIMOJINHEHOM JIBH>)KEHUH
CBobonnoe nagenue. @opmysbl, ONUCHIBAIOIIKE CBOOOTHOE MaJeHUE Tena Mo
1.5 BepTUKAIU (IBW)KEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emimn). ['padmku 3aBUCUMOCTH OT BPEMEHHM JUIsl HPOCKIUH YCKOPEHHS,




MPOSKIIMA CKOPOCTH U KOOPAMHATHI TPU CBOOOAHOM TAJACHHHM Tela IO
BEPTHUKAIH
CkopocTh paBHOMEPHOrO JBI)KEHHS Tella MO OKpYKHOCTH. Hampasnenue
CKOPOCTH.

Qopmyna s BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTHU U MEPHOL

oOpareHus:
2nR
L=
T

LentpocTpeMurenbHoe  yckopeHue. HampaBineHue LEHTPOCTPEMUTENBHOIO

16 yckopeHus. @opMyiia 151 BBIYUCICHHS YCKOPEHHUS:
2
a. — v
=R
®dopmyna, CBSI3bIBAIONIAS IEPUO]T U YACTOTY OOpaICHHUS
V= 1
T
Macca. I1norHocts Bewmectsa. @opmyiia s BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BeqnunHa. CloXeHue cuil
1.9 SIBnenue nnepnuu. Ilepselii 3akoH HeroToHa
Bropoii 3akoH HeroToHa!
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopericteue Ten. Tperuit 3akon HproToHa:
1.11 F p I _Fl—>2
112 TpeHue Mokost U TpeHue CKobXeHus1. Popmyrna [UIsl BBIYUCICHHUS] MOAYJIIST CHIIbI

TPCHUS CKOJIbXXCHUS.




F_=u-N

1.13

Hedopmanust Tena. Yopyrue u Heynpyrue aedopmanuu. 3aKOH YIPYTOi

nedopmanuu (3akon I'yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTCHHE. 3aKOH BCECMHUPHOI'O TATOTCHHUA.

my -1,
F=g L1 _2
R
Cuna TspKkecTd. Y CKOpeHHe CBOOOTHOTO A IeHUS.
dopmyia s BBIYMCICHUS CUIIBI TSKECTH BOJIM3H MOBepXHOCTH 3emin: F = mg.
JBuxenue mianet Bokpyr Connua. [lepBas kocMuueckasi CKOpPOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckas BeIMYHHa.
=m0

Nmnynec cucremsl ten. 3menenue ummyinbsca. MIMnynbce cumsl

1.16

1.17

3aK0oH COXpaHEHUsI UMITYJIbCA /I 3aMKHYTOW CHCTEMBI TEJ:
D=nyU; 1,0, =const
PeakTuBHOE NBUXKEHWE

Mexanunueckas padora. @opmyna A1 BEIYUCICHUs paOOThI CUIIBL:

A=Fsooso

Mexannueckas MOITHOCTb.

=24
I

1.18

Kunernueckas u MOTCHIMAJIbHAA SHCPIUs. CDopMlea JJIA BBIYUCIICHUA

KMHETUYECKON SHEPIUH:

HE)E
Ey ="

Teopema o knHeTHYECKOW d3Heprun. PopmyJia s BBIYUCICHUS TOTEHIUAIBHON




SHCPIrUHU TCJIa, MOAHATOIO

HaJ 3eMIIEH.

E,=mgh

MexaHuyeckas SQHeprusi:

E=E;+E p
119 3aKkoH COXpaHEHUs MeXaHWYeCKOoU sHeprun. PopMya JijIs 3aKOHA COXPAHCHUS
MEXaHUYECKOI HEepruu B OTCYTCTBUE cuJil TpeHus: E = const.
[IpeBparienne MexaHU4ECKOM YHEPTUU TTPU HAIUYUHU CUJIBI TPEHUSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peraar. Moment cuisr: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwkHbIM 1 HenoABWXKHBINA Ooku. KI1/] mpocThix MexaHN3MOB,
n= Aﬂme&ﬂaa
‘éﬂTI:EHH
[aBienue TBEpIOTO TENA.
®opmyra 1 BBIYUCICHUS AaBICHUS TBEPAOIrO Tena!
_F
pP= G
191 JaBnenue raza. ATMocdepHoe J1aBlIeHHUE.
' ['uppocTraTnyeckoe aBlieHUE BHYTPH JKHUJIKOCTH.
®dopmyra 1715l BHIYUCICHHS TaBICHUS BHYTPU KUJIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['mapaBnuyeckuii mpecc
3akoH Apxumena. PopMmyna IS ONpENEICHUS BBITAIKUBAIOMICH CHIIBI,
JIEUCTBYIOILIEH HA TEJO, NOTPYKEHHOE B )KUJKOCTh WJIH Ta3!
1.23

F_jlm_ =pgV

Ycnopue miapanus Tena. [lnaBanue CYZI0B H BO3YyXOIlJIAaBaAHUC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYJA, TEpUOJ W 4YacToTa KoJeOaHWi.

®opmyina, CBSI3bIBAIONIAs YACTOTY U MEPHO] KOJICOaHHIA:

MaremaTuyeckuii U MNPYXKUHHBIM MasTHUKU. [IpeBpamieHue »SHEprud npu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxatoiue kojaebanus. Beinyxaennbie konedanus. Pezonanc

1.27

1.28

Mexanuueckue BOJIHBL. [IpofosibHBIE M MOINEpPEUYHbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTB pacIpOCTpaHCHU BOJIHHI.

h=v-T

3BYK. FpOMKOCTL H BBICOTA 3BYKaA. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ynbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

W3mepenue cpenHedl IUIOTHOCTH BEUIECTBA; apXMMENOBOW CHIIBI; KECTKOCTH
NpYXUHBI; K0d(D(UIIMEHTa TPEHUSI CKOJNBKEHHS; paOOTBHl CHIIBI TPEHUS, CHIIBI
YIPYTrOCTH; CPEeJHEH CKOPOCTH JABMXKEHMs OpycKa MO HAKJIOHHOM IIOCKOCTH;
yCcKOpeHus Opycka IpU JBM)KEHHUM IO HAKJIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa KosieOaHUM MaTeMaTHYeCKOro MasTHMKA, 4YacTOThl U Iepuoja
KOJIeOaHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CHJIBI, JIEMCTBYIOIIEr0 Ha phlyar,
paboThl CHJIBI YNPYrocTH HpHU MOABEME TIpy3a C INOMOIIbI HEMOABUKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOJbEME TPYy3a € MOMOLIbIO MOABHKHOTO
OI0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHiBI OT 00bEMa MNOrpyKEHHON
YaCTH TeJIa U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUIIBI
OT MAacChbl TeJa; CUJIbI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JaBJIIEHUS U OT
pOAa MOBEPXHOCTH; CWIBI YIPYIOCTH, BO3HUKAIOLIEH B IPYKHHE, OT CTEIEHU
negopManuu MpYKUHBI, YCKOpPEHUs1 Opycka OT yIyla HaKJIOHA HaIpaBIISIOLICH;
neprosa (4acToThl) KOJEOaHUH HUTSHOTO MAsTHUKA OT JJIMHBI HUTH; TIEPHOA
KoJIeOaHUH TMPY)KMHHOTO MAasTHUKA OT MAacchl Ipy3a U JKECTKOCTU MPYKUHBI;
UCCJIEIOBAaHHE HE3aBHCHUMOCTH IepHoJa KoJIeOaHUIl HUTSHOTO MAasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHs pplyara

Qusuueckue sA6NeHUs 6 Npupode. TPUMEPHl ABIKEHUS C pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HE)KMBOU MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B PUPOJIE U

TCXHUKC, TMPUIHWBBI W OTJIUBLBI, JIBUKCHHUC IUIAHCT ConHeuHOH CHUCTCMBEI,




PCAKTUBHOC ABMXKCHHUC KHUBBIX OPTaHHU3MOB, pblYaru B TCJIC YCIIOBCKA, BJIUAHUC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceiicMHUYecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoticmea. CUUJOMETP, NAaTYUKU TOJIOKEHUS, PACCTOSIHUS U
YCKOpPEHHS, JAWHAMOMETp, TMOAIIMITHUKYA, PAKEThl, pblUar, TOJIBWXKHBIA U

HGHOI[BH)KHLIﬁ 6JIOKI/I, HAaKJIOHHAA IIJIOCKOCTb, HNPOCTHIC MCXaHH3MbI B GBITy,

L3l COOOMIAOIIMECS] COCYIBl, YCTPOMCTBO BOJOINPOBOJA, THIAPABIMYECKUI Tpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, NOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU S
OCHOBHBIC  TIOJIO)KCHUSI  MOJICKYJIAPHO-KUHETUYECKOH  TEOPUU  CTPOCHHS

2.1 BeulecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUM BEIIECTBA.
Kpucrammuueckue n aMmopdHbIe Tena

29 JlBmkenne dactuil BemiectBa. CBsS3b  CKOPOCTH  JBWKCHHSI YacTHI[ C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudpysus

2.3 CMavnBaHUE W KalWUISIPHBIC SBJICHHS

2.4 TemnnoBoe pacHIMpeHHE U CKATHE

2.5 TemoBoe paBHOBECHE

’ 6 BuyTpennsisi sHeprus. Pabora u Teruomepenavya Kak CIIOCOOBI W3MEHEHHSI

' BHYTPEHHEHN YHEPTUU

2.7 Bunb! Terionepenauu: TEIIONPOBOIHOCTD, KOHBEKIIHS, U3ITydeHUE
HarpeBanne wu oxnaxzaenue ten. KonudectBo  TemnoTel. Y enbHast
TETIIOEMKOCTb!

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPrHMHM B TEIUIOBBIX IMpoIleccax. YpaBHEHHE TEIIOBOTO
OanaHca:

2.9

QO +0, +..=0
Ucnapenne u koHaeHcanws. V3MeHeHHe BHYTPEHHEW SHEpPrud B Ipoliecce
210 UCTIApeHUs W KOHJACHcaluu. KuWlleHue IKUIKOCTH. YJeNbHas TeIuioTa
' napoo6OpazoBanus: L = Q/m
211 BrnaxxHocTs BO3myxa




2.12

2.13

2.14

2.15

IInmaBneHne wu kpucraymmsauus. l3MeHeHHWE BHYTPEHHEM JHEPruu IpuU

IJIaBJICHUH U KPpUCTAJUIU3aAlIUH. YIleJ'II)HaH TEIJIOTA MJIaBJICHU .

,_0

m

BHYTpeHHﬂH OHEPIUs CropaHus TOIIJIMBA. YIICJ'IBHaH TCIUIOTA CrOPaHus TOIJIMBA.

q=Q/m

[Tpuntumner padoTs! TeroBsix asurateneit. KIT/ remmoBoro asuraress

Ipakxmuueckue pabomul

N3mepenue ynenbHON TENMIOEMKOCTH METAIUIMUECKOIO IMWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIyYUEHHOTO BOJOM KOMHATHOHM TeMmriieparypbl (GUKCUPOBAHHON
Maccbl, B KOTOPYIO OIIYIIEH HAarpeThlid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThIM LMUIUHAPOM, TOCJIE OMYyCKAaHUS €ro B BOJY KOMHATHOMN
TEMIIEpaTypbl; OTHOCUTEIBHON BIQKHOCTA BO3/AyXa; YACJIbHOW TEIJIOTHI
IiaBleHuss Jnpaa. lccienoBaHwe UW3MEHEHHsS TeMIepaTypbl BOJABI  MPHU
pa3IMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa MpPHU CMENIMBAaHWU XOJIOJHON W

ropsiuei BOJIbI; MpoIiecca UCIapeHHs

2.16

Dusuueckue sA61eHUSA 8 npupode: IMMOBCPXHOCTHOC HATSKCHUC W KaAIIUJIJIAPHBIC
SABJICHUST B TPHUPOAC, KPUCTAJJIIBI B IPUPOAC, HU3ITYUCHUC COJ'IHI_[a, 3aMCpP3aHnC

BOJI0EMOB, MOPCKHE Opu3bl;, 00pa30BaHKUE POCHI, TyMaHa, MHEs!, CHeTa

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWuUIAPBL, IPUMEPBI UCIIOJIb30BAHUS KPUCTAILIOB,
JKUJKOCTHBI TEPMOMETpP, JATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOuHA, BUraTellb BHYTPEHHEIO

CrOpaHus
SJIEKTPOMAT'HUTHBIE ABJIEHUA
Onexrpuszanus Teil. J[Ba BUa 3JE€KTPUUECKUX 3apsi0B
B3aumopencTBue 3apspkeHHBIX Tel. 3akoH Kynona

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektprueckoe mnone. Hampsoxk€HHocTh anekTpudeckoro mosst. IIpuHnmn
CYNEPHO3UIIH dIICKTPUUECKHX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHG QJICKTPHUYCCKOI'0 TIIOJId Ha

OJICKTPHUYCCKUEC 3apAbl. HpOBOJIHI/IKI/I U JUDJICKTPUKU

3.6

[TocToAHHBIN JIEKTpUYECKHU TOK. J[efCTBHS 35ieKTpuyeckoro Toka. Cuia Toka.




Hanpsxenue.

I=qg/t,U=A/q

3JI€KTpI/I‘ICCKO€ COIIPOTUBJICHUC. YaenbHOE SJICKTPHUYCCKOC COIPOTUBJICHUC.

3.7 R=pl/S
3.8 3akon Oma a5 yyactka anekrpuueckoit nernu: | = U/R
[locnenoBarenbHOE COEIMHEHNE IPOBOHUKOB!
I =1,; U=U,+U,; R=R, +R,
1 1 1 2
39 [TapannensHoe coelMHEHNE TPOBOJIHUKOB PABHOTO COMPOTUBIICHHUS:
U=U:I=1+L; Rz%.
CMmelianHble COeTUHEHHS POBOIHUKOB
Pa6ota u MmomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoyins — Jlenna:
3.11 O=I"R-t
312 OneiT Opcrega. MarHuTHOe TMOJi€ MPSMOTO MPOBOAHHMKA C TOKOM. JIMHUUM
MarHUTHON WHTYKITUU
313 MarauTHOoe TOJIE TOCTOSHHOTO MarHuta. B3auMoaencTBue IMOCTOSHHBIX
MarHuTOB
3.14 JleiicTBE MarHUTHOT'O MOJIs1 HA IIPOBOJHUK C TOKOM
3.15 Omneitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
IIpakxmuueckue pabomoi
W3mepeHne  3IE€KTPUYECKOrO  CONPOTHMBIEHUS  PE3UCTOpPA,  MOLIHOCTHU
JIEKTPUYECKOTO TOKa; pabOThI AJIEKTPUYECKOTO TOKA.
3.16 HccrnenoBanne 3aBUCUMOCTH CWJIBI TOKA, BO3HUKAIOLIETO B IMPOBOIHMKE

(pe3ucTopsl, TaMIOYKa), OT HAMPSKEHHUS Ha KOHIIAX MPOBOJHHMKA; 3aBUCHMOCTH
COIIPOTHUBJICHHS OT JJIMHBI IPOBOJHUKA, IUIOMIAAN €r0 IOMEPEYHOr0 CEYEHUS U

YACIBHOTO COIIPOTUBJICHUS.




HpOBepKa nmpasujia JIsd 3JICKTPUYCCKOTO HAIIPAKCHUA IMPU MOCICAOBATCIBHOM
COCIMHCHHUU IPOBOAHMKOB, IIpaBHa UL CHJIBI 3JICKTPUYCCKOTO TOKa IIpH

napajieibHOM COSMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 Npupooe. BIEKTPUUECKUE SBICHHA B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMIH, Jpei( MOI0CoB,
POJIb MATHUTHOTO TIOJIS 7SI )KU3HU Ha 3eMJie, OJISIPHOE CHSHUE
Texnuueckue ycmpoticmeéa: 5SIEKTPOCKOI, aMIEpMETp, BOJIBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  OSHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHbIC AJIEKTPONIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTENH, D3JICKTPOMArHUT, OJJIEKTPOJBHUraTellb MOCTOSHHOTO TOKa,
reHepaTop NOCTOSHHOTO TOKA
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikaa 371eKTpOMarHUTHBIX BOJTH
3.20 JlyueBast monens cBeta. [IpsiMmonnHeitHOE paclipocTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHHUS CBETA
3.23 Hucniepcus cBera
3o JIunza. Xon nydeid B nuH3ze. DokycHoe paccTosiHUe JUH3BL. OmnTHYecKas cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKue MPUOOPHI
Ipaxmuueckue pabomul
W3mepenune onTuyecko cuiibl coOMparoieil JUH3bI; (OKYCHOTO PacCTOSHUS
cobuparoleil JTHH3bI (II0 CBOMCTBY PaBEHCTBA Pa3MEPOB MpPEAMETa M H300paKeHHU,
396 KOT/Ia TIPEIMET PACIIONIOKEH B JIBOMHOM (DOKYCe), moKa3aTelis MPEIOMIICHUS CTeKIIA.
' HccnenoBanue cBoiicTBa  M300pakeHUs, TMOJIYYEHHOTO C  IOMOIIBIO
coOuparomiel JMH3bI; U3MEHEHUS! (OKYCHOTO PACCTOSHHUS ABYX CIJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa TPEJIOMJICHHS CBETOBOTO Jyda OT YIJla MaJieHUs Ha TpaHulle
«BO3/yX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe. 3atmenns Conama u JlyHb, 1Bera Teu,
' ONTUYECKHE sBJICHUS B aTMochepe (1iBeT HeOa, pedpakiys, pamyra, MUPax)
308 Texnuueckue ycmpoticméa. OYKH, TEpHUCKoI, (oToanmapaT, ONTHYECKUE
' CBETOBO/JIBI
4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, TamMmma-usnydenus. Peakuun anbda-u Oera-

pacmana




4.2

OmnsiTel Peszepdopaa no paccesnuto anbda-yactu. [lnanerapuas Mmonens atoma

4.3 CocraB aTomHoro siipa. 3oTomsl

4.4 [Iepuon nmomypacnaga aTOMHBIX €D

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOI'0 YHUCET
Qu3uueckue A6NeHUs. 6 Npupooe. €CTECTBEHHbIM pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3JIyYCHHE IPUPOJHBIX MHHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3J1y4YCHUN HA OPTraHU3M 4YEJI0BEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HHANBUAYAIBHBIA JO3UMETP, KaMepa

BunbcoHa, snepHas 3HEpreTuKa




YYEBHO-METOJINYECKOE OBECIHEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i knacc: 6a30BbIM YPOBEHB: YUCOHHK; 3-€ U3aHKE, TepepadoTaHHOe
[lepsimkun .M., IBanoB A.W. AkuunonepHoe obuectBo «M3narensctBo «IIpocBenienue»
» dusuka: 8-if kmacc: 6a30BbI YpOBEHB: YUCOHHK; 3-€ U3aHHE, TepepadoTaHHOEe
[lepsimkun .M., IBanoB A.W. AkunonepHoe o6mectBo «M3natensctBo «IIpocBenienue»
» dusuka: 9-i kmacc: 6a30BbIM YPOBEHB: YUCOHHK; 3-€ U3aHKE, TepepadoTaHHOe
[eppikun U.M., I'ytauk E.M., IBanoB A.U. u ap. AKiimoHepHoe 001iecTBo

«M3narenscTBO «IIpocBemenne»

METOJINYECKHNE MATEPHAJIBI JISA YUUTEJIA
bu6mmorexa [IOK

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bu6nuoreka [IOK
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