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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTABJICHA HA OCHOBE IOJIOKEHUN M TpEOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENIbHOI MPOTrpamMMbl, IPEICTABICHHBIX B
dIoC 000, a Takke c ydy€roM (QenepaibHONl pabodeil HPOrpaMMel
BocnuTanus U KoHuenuuu npenojiaBanus yueoHoro npeamera «Ousukay.

ConepkaHue MporpaMMbl MO (U3HKE HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHOU T'PaMOTHOCTH OOYYaIOLIUXCA U OPraHU3alUI0 M3YUCHUS
¢u3MKu Ha JEATENIbHOCTHOM OCHOBe. B mporpamme mo ¢usmuke y4uTHIBAIOTCS
BO3MOKHOCTH y4eOHOro npeamera B peanusanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METallpeAMETHBIM pe3yJibTaTaM OO0ydeHus, a
TaK)K€ MEXKIIPEJIMETHBIE CBA3U €CTECTBEHHOHAYUYHBIX y4E€OHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl.

[IporpaMMa 10 (uU3MKE YCTaHABIMBAET paclpeesieHue Y4eOHOro
MaTepuajia mo rojaMm oOydyeHus (MO KjaccaM), MpeIaraeT NPUMEPHYIO
[IOCJIEIOBATENbHOCTh H3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHS
IPEIMETHOIO COACPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN O0YYArOIIMXCA.

[IporpamMma mo ¢usuke pazpaboTaHa C IEJbI0 OKa3aHHUs METOAMYECKON
IIOMOILLY YYUTEIIO B CO3/IaHUN paboYeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

®du3nka SBISETCA CHCTEMOOOpA3yIOIIMM I €CTECTBEHHOHAYYHBIX
y4eOHBIX TPEAMETOB, TOCKOJIbKY (HU3UUYECKHE 3aKOHBI JIEKAaT B OCHOBE
IOPOIIECCOB U SIBICHUN, HM3yYaeMbIX XUMHEH, OHOJOrHell, acTpoOHOMHUEH WU
¢usnyeckoit reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEJOCTaBISET HaumOojee sCHbIe 00pa3lbl MPUMEHEHHS HAyYHOTO
METO/1a MO3HAHHUSI, TO €CTh CIIOC00A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna w3 rIaBHBIX 33/1a4 (GU3HUECKOr0 00pa30BaHUS B CTPYKType 0OIIero
o0Opa3oBaHMs COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH H
UHTEepeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢usukm Ha 0a30BOM ypOBHE MpEAIOJiaracT OBJIAJICHUE
CJIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYYHYO
IPaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS;

e OLEHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEJOBAHUS;

e HHTEPIPETHPOBATH  JAaHHbIE M  MCIOJb30BaThb  HAy4YHBIE
JI0KAa3aTeJbCTBA JUIs IOJYyYEHHUS BBIBOJOB.

enun w3ydenus Pu3ukum Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMUs
onpenenensl B KoHuenuuu npenogaBaHus yuyeOHoro npeamera «Pusnkay B
oOpa3zoBaTenbHbIX oOpranu3anusx Poccuiickoit ®denepannu, peannu3yromMX
OCHOBHBIE 00I11€00pa30BaTEIbHBIE NPOrPAMMBI, YTBEPKIEHHON pEIICHUEM
Konnernn MunucrepcrBa npocsemienust Poccuiickoit denepanuu (mpoToKon
ot 3 nexabpst 2019 r. Ne [1K4BH).

Hesun uzyyenus pusuku:

e IpuOOpETEHUE MHTEpeca M CTPEMJICHUS OOYYaroIUXCS K HAyYHOMY
U3YYEHUIO MPUPOJIBI, PA3BUTHE MX HHTEJUIEKTYyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHU O HAYYHOM METOAE I[O3HAHUS H
(dbopMupOBaHHE UCCIEIOBATEILCKOTO OTHOIICHUS K OKPY’KaIOLUM
SIBIICHUSIM;

e (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;



dbopMupoBaHrEe MPEICTABICHUNA O PO (DU3UKHU AJISL Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTaBICHUH O BO3MOXKHBIX cdepax  Oynmymen
npoecCHOHaTBHOM NeATENHPHOCTH, CBI3aHHON ¢ (PU3UKOM, TOATOTOBKA
K JaJbHENIIEMY OOYUYEHUIO B 3TOM HAIPABJICHUH.

JlocTmkeHne ITUX Iele mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01miero 00pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIEAYIONINX 3a4a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHHMHM BEIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHUI OMUCHIBATh U OOBACHATH (DU3HUECKUE SBICHUS
C MCII0JIb30BAHUEM TOJTyYE€HHBIX 3HAHUM;

OCBOEHHE METOJIOB PELICHUS NPOCTEHIINX pacy€THBIX 3adad ¢
UCTIOJIb30BaHUEM puznyeckux MOJIETeH, TBOPUYECKUX u
NPaKTUKOOPHUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAONIOAATh MPHUPOJAHBIE SBICHUS M BBIOIHATH
OTIBITHI, JTA0OpATOPHBIE PAOOTHI U SKCIIEPUMEHTAIbHbBIE UCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIbHBIX PUOOPOB;

ocBoeHHWe TpuéMoB  paboThl ¢ wuHpopMmammenr  (HU3HMUECKOTO
COJEpKaHUs, BKJIIOYAass MH()OPMALMIO O COBPEMEHHBIX JOCTIKEHUSIX
(Gu3KKH, aHAIU3 U KPUTUIECKOE OLICHUBAaHKUE WH(OPMaLIUU;
3HAaKOMCTBO cO  c¢epaMu  HpoPEeCcCHOHATBHOW  JESTEIbHOCTH,
CBSI3aHHBIMM C  (U3MKOH, U  COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTI)KCHUAX PUZNYECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIli YPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO

oOpa3zoBaHus 0TBoUTCS 238 4acoB: B 7 kjacce — 68 yacoB (2 yaca B HEZEINIO), B
8 kmacce — 68 4JacoB (2 yaca B Hemenwo), B 9 kimacce — 102 yaca (3 ydaca B
HEJIEITI0).

[Ipenaraemerii B mporpaMMe 1o (131/13m<e nepedeHb J1abopaTOPHBIX padboT
U OIBITOB HOCHUT PEKOMEHJATEIbHBIA XapakTep, YYHTEIb JieTaeT BBEIOOD
MpOBeNCHUs JTa0OPATOPHBIX PA0OT W OMBITOB C YUYETOM MH/IMBH/Ty AIIbHBIX
O0COOCHHOCTEM  OOydYaroluXcs, CIHCKAa AKCIHEPUMEHTAIbHBIX  3aJIaHHi,
IpeajiaraéMbIX B paMKax OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 10 (hU3HKeE.



COJEP XAHME OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY:KaI0LIero Mupa.

®dusnka — Hayka o npupone. fAsneHus npupoasl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuuHbl. M3mepenne gusnueckux BennyuH. Ousnueckue
npubopsl. [lorpemnocts n3mepenuii. MexxayHapogHasi cucTeMa eIMHHII.

Kak ¢usuka u jgpyrue ecTeCTBEHHbIE HAyKH U3Yy4YalOT TMPUPOLY.
EcTecTBEeHHOHAYUYHBII METOJ MO3HAHUS: HAaONIOJAEHUE, TOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIJBMKEHUE THUIOTE3, OHKCIEPUMEHT II0 MPOBEPKE THIIOTE3,
o0bsicHeHHe HaOmogaeMoro sBieHus. OnucaHue (QU3NUECKUX SBJICHUU C
IIOMOIIIBIO MOJIETIEN.

Jemoncmpayuu.

1. MexaHU4ecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBbBIE

SIBJIICHHSL.
2. ®usnyeckue MpuOOPHI U MPOLEaypa NPSIMbIX U3MEPEHHUI aHATOTOBBIM
U UPPOBBIM IPHUOOPOM.

Jlabopamopnuie padbomosl u onvimol.

Omnpenenenre HEHBI AeIEHUS Kbl U3MEPUTEIHHOTO TpHOopa.
N3mepenne paccTosHuM.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MaJIbIX TEJ.

N3mepenne teMrepaTypbl NPy MOMOIIU >KUIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIEPATYPBHIL.

[IpoBenenne uccnenoBanus MO MPOBEPKE TMIOTE3BI: JaJbHOCTD MOJIETA
[IapuKa, MYyIIEHHOT0 TOPH30HTaJIbHO, TEM OoJblne, uYeM OoJblie
BBICOTA ITyCKA.

Paszpnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BellecTBAa: aTOMbl M MOJEKYJbl, HMX pa3Mepbl. OINBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenue uactull BemecTBa. CBsA3b CKOPOCTH JABWKEHUS YACTHI[ C
TemriepaTypoil. bpoyHoBckoe nBmxkenne, nuddysus. BzanmozaeiicTBue gacTuiy
BELECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH U
TBEPABIX (KPUCTATUIMYECKHX) Te. B3auMOCBsA3b MEXKy CBOIICTBAMHU BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHMSIX M KX aTOMHOMOJEKYJISPHBIM CTPOEHHUEM.
OCcO00EeHHOCTH arperaTHbIX COCTOSSHUM BOJIBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHSL.

2. Habmonenue muddysum.

3. HaGmionenue  siBieHUM, OOBACHSIOMIUXCA  NPUTHKEHUEM WU

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomosl u onvimol.

1. OueHka JuameTpa aToMa METOJIOM PSAAOB (C  HCIOJIB30BAaHUEM

dboTorpaduii).

2. OmbITHI O HAOIIOEHUIO TETIOBOTO PACIIUPEHHSI Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHSL.

Pa3nen 3. /IBu:keHne U B3aMMOJAEHCTBHE TeJl.
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MexaHnuueckoe IBHKE€HHE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBH)KCHHE.
Ckopoctb. CpeniHsisi CKOPOCTh MPYU HEPABHOMEPHOM JABUKEHHH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SBnenue uHepUHMH. 3aKOH MHEepUWHU. B3aummonencTBhe Ten Kak MpUYMHA
U3MEHEHHUS] CKOPOCTH [BHWKEHHA Tel. Macca Kak Mepa MHEPTHOCTH Tena.
[InotHocTh BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHULIE
00BEMa BeleCTBa.

Cuna Kak XapakTepucTuKa B3auMoaecTBus Ten. Cuiia ynpyrocTu U 3aK0H
I'yxa. U3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIICHHE TATOTEHUS U CHIIA
Tsokectd. Cuia TsbKecTH Ha Jpyrux IoiaHetax. Bec tema. HeBecomocTsb.
CrnoxeHue CHJl, HAIpPaBJICHHBIX MO OAHOW MpsAMOM. PaBHOAEHCTByromas Cuil.
Cuna Tpenusa. TpeHue CKOJBXKEHUS U TpEeHHE MOoKos. TpeHue B mpupojie u
TEXHUKE.

Jemoncmpayuu.

1. HabnrogeHue MeXaHM4eCKOro JIBHKEHHUS TeJa.

N3mepenne cKkopoCTH NPSIMOIUHERHOTO ABUKEHUS.
Habnronenue siBieHUss HHEPIIUH.
Habnronenue n3MeHeHHsi CKOpOCTH MPH B3aUMOICHCTBUU TEIL.
CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJI.
CrnoxxeHue cuJjl, HalpaBJIEHHbBIX 110 OJTHON MPSIMOM.
ﬂaﬁopamopubw paﬁombz u onvimol.
1. OmpenenieHHEe CKOPOCTH PAaBHOMEPHOIO JIBMJKEHHs (IIapvka B
AKUJKOCTH, MOJIETU AJIEKTPUYECKOTO aBTOMOOWIIS M TaK Jlajee).
2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCKa WM [IapHuKa 10
HaKJIOHHOM IIOCKOCTH.
3. OmnpezeneHue MIOTHOCTU TBEPAOTO TENA.
4. OmbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbkeHus (nedopmarmn)
NPY>KUHBI OT TIPUI0KEHHON CHUIIBL.
5. ONOBITBIL, JEMOHCTPUPYIONIUE 3aBUCUMOCTb CHJIBI TPEHUS! CKOJbXKEHUS
OT BECa TeJa U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEMN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMJAKOCTEN U ra3oB.

JaBnenne. CrnocoObl YMEHBIIECHUS U yBEIWYEHUs JaBiieHUs. JlaBieHue
ra3a. 3aBHCHMOCTb JaBJI€HHMs raza orT oObéMa, Ttemmeparypsl. llepenaua
JABJICHUs] TBEPABIMU TEJIaMHU, >KHAKOCTAMH U Tra3aMu. 3akoH [lackais.
[THeBMaTHYeCKUE MANIMHBI. 3aBHCHUMOCTH JABJICHUS >KHIKOCTH OT TTyOWHBI.
I'uppocratuueckuit mapamokc. CooOmraronuecs: cocyasl. [ uapaBimuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMmocdepHoe napieHue. [IpuunHbl cyiiecTBOBaHuUs
BO3yIrHON 00omouku 3emumn. OnbiT Toppuyenmu. U3mepenne atmocdepHOTro
JaBJICHUA. 3aBHCHUMOCTh aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJ yPOBHEM
mopst. [Ipubops! 11 u3mepenust atMochepHOro JaBICHHUS.

JleicTBHEe KMOKOCTM W Tra3a HAa NOTPYKEHHOE B HHUX TeEJO.
BrirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Ten.
Bosngyxonnasanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIIEPATYpHI.

[lepenada naBiaeHUs KUAKOCTHIO U Ta30M.
CooOmaronuecs CoCybl.

I'mpopaBnnueckunil mpecc.

[IposiBneHne neicTBUS aTMOCHEPHOTO ABIICHUS.
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6. 3aBHCHMOCTbH BBITAJIKMBAIOLIEH CHUJIBI OT 00BbEMA MOTrPYKEHHOW YacTh
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBME IUIaBaHMs TeJ: IUIABAaHUE WM IOTPYXKEHUE TEl B
3aBUCHUMOCTH OT COOTHOILEHUS IIJIOTHOCTEM TENA U )KUIKOCTH.

Jlabopamophuie pabomosl u onvimol.

1. HccnenoBaHnwe 3aBHCHMOCTH Beca Tejlla B BOJEe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTb YACTH TEJIA.

2. OmpepneneHue BBITAIKUBAIONIEH CHJIbI, JCHCTBYIOIIEH Ha Telo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH HA
TEJI0 B )KUIKOCTH, OT MAcChl TeJA.

4. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI,
NEUCTBYIOLIEH Ha TEIO B JKUIAKOCTH, OT OOBEMA MOIpYyXKEHHOU B
KUJKOCTb YaCTH T€JIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoncrtpyupoBanue apeoMerpa WIH KOHCTPYUPOBAHUE JIOOKH U
OIIpELICIIEHUE €€ IPY30IOABEMHOCTH.

Pa3zpnen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTble MexaHM3MBIL: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecHsl pbiuara. [IpumMeHeHHe mpaBuiIa pPaBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaswio» wmexaHuku. KIIJ mpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprusd. KuHernueckas M IOTEHUHAIBHAS DHEPIUS.
[IpeBpamienre OAHOrO BHJAA MEXAHUYECKOM SHEPrMM B JpYroil. 3akoH
COXPAaHEHMS YHEPTUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamophuie padbomosl u onvimol.

1. Omnpenenenne paOOTHl CUJIBI TPEHUS NPU PABHOMEPHOM JABUKEHUU

T€JIa 110 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yCinoBUM paBHOBECHS pblUara.

3. M3zmepenne KIIJ[ HaKIOHHOM IIOCKOCTH.

4. M3ydeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3znen 6. TeruioBbie siBJIeHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIeKYJ. OMbIThI, TOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopaenu TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue n amopdusie tena. OObsICHEHUE CBOWCTB I'a30B, KHUAKOCTEH
Y TBEPABIX TEJI HA OCHOBE NOJIOKEHUW MOJIEKYJAPHO-KMHETUYECKON TEOPHUH.
CMaurBaHU€ U KaWJUISIPHBIC SIBJIEHUS. TeIIoBOE paCIIMPEHUE U CxKATHUE.

Temneparypa. CBsi3b TEMIEpaTyphbl CO CKOPOCTHIO TEIJIOBOTO JBUKECHUS
gactull. BHyTpenuss sHeprus. CrmocoObl W3MEHEHWsS BHYTPEHHEW SHEPTUH:
Terjionepegaya W coBepuieHue  pabotel.  Buasl  Temonepenauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyYCHHE.

KonuuectBo TemnoTel. Y aenbHas TEMI0EMKOCTh BEHIECTBA. TemiooOMeH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. Y AEJbHAs TEIUIOTA ILIABJICHUS.



[TapooOpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. YaenbHas Termiora
napooOpa3oBaHusi. 3aBUCHUMOCTh TEMIEpPAaTypbl KUIEHUS OT aTMOC(EpHOro
JABJICHUS.

BnaxnocTts BO3myXa.

DHeprus TOIIMBA. Y e/IbHAs TEIIOTa CTOPAHUS.

[Ipunuuner padotel TeruoBbix asurateneid KIIJ[ temmoBoro asuratens.
TennoBple ABUTaTENM U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHHMsI U MPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1.

Uik W

12.
13.

Habmoenne 6poyHOBCKOTO IBHXKEHUSI.

Ha6monenue nuddysun.

Habnronenue siBieHu cMauyuBaHUs U KalUUISPHBIX SIBIICHUH.
Habnronenue TermioBoro pacuiupeHus Tel.

N3MeHenue naBiieHus raza npu U3MEHEHUU 00bEMA U HarpeBaHUM WU
OXJIAXKJIEHUH.

[IpaBuiia u3MepeHus TeEMIIEPaTyPhl.

Bunbl Tenonepenayn.

OxnakaeHue Ipu COBEPIICHUN PAaOOTEHL.

HarpeBanue npu coBepIiiieHIN padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHUE TETUIOEMKOCTEH Pa3TUIHBIX BEIICCTB.
. HaOmronenue xumnenus.

HaOnronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopenu TeIIOBBIX IBUTATEIICH.

Jlabopamophuie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHSL.
OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITHI IO HAOIIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenve AaBieHUs BO3ayxa B OajsIoHE MITPUILIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJIEHUS BO3AyXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumoTe3bl JIMHEWHOM 3aBHCHUMOCTH JJIMHBI CTOJOMKA
KUIKOCTH B TEPMOMETPUUECKON TpyOKE OT TEMIIEpaTypHl.
HaOnronenue wm3MeHEHHs BHYTPEHHEW SHEpPrUM Tella B pe3yJbTaTe
TEIUIONEepeau U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIIOOOMEHA MPU CMEIIMBAHUMU XOJIOAHOW U
ropsiueu BOJBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM MpHU
TEMJI000MEHE C HArPETHIM METAJUTMYECKUM LIUJIHHIPOM.

OnpenenenHne yIeapHON TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca uCapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenre yieapHON TEIUIOTHI IIABJIEHUS JbJA.

Pasznen 7. DinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. J[Ba poaa 3ieKTpUYecKuX 3apsaoB. Bzanmoneicteue
3apsoKeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTh CWIJIBI  B3aUMOJIEUCTBUS
3apsKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEKY TE€JIAMU).

DnekTpuueckoe mnoiie. Hanpsk€HHOCTh 3nekTpudeckoro nosist. [punmmn
CYNEPIIO3ULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu »smekTpuyeckux 3apsaioB. ODJIEMEHTApHBIM  3JIEKTPUYECKHMA
3apsaa. Crpoenue atoma. [IpOBOAHMKM M AMANEKTPUKHA. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYILECTBOBAHUS SJIEKTPUUYECKOTO TOKA.
HctouHuku mocTOosSTHHOro Toka. J[eMCTBUSI 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B JKUJKOCTSIX U razax.

OnekTtpuueckas 1enb. Cuia Toka. DJEKTPUUECKOE HampsiKEHHE.
ComnpoTuBIE€HUE TPOBOJHUKA. Y AECIbHOE CONPOTHUBJIECHUE BELIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnenoBaTenbHOEe UM MapallyIeIbHOE COEAUHEHUE
IIPOBOTHUKOB.

PaGora m MomHOCTh 3ieKTpUyYecKoro Ttoka. 3akoH Jlxoyns—Jlenua.
DNeKTpUYecKue IeNd W TMOTPEOUTENN DJIICKTPUUECKOW JHEPruu B  OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble  MarHuThl. B3anMOAEHCTBHME TOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe mnone. MaruuTHoe mnojie 3eMJIM M €ro 3HaueHue Jis KU3HU Ha
3emute. OnbIT Opcerena. MarHuTHOE MoJie 3JIeKTpUUeckoro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TexHUKe. [lelicTBME MarHMTHOTO MOJISI Ha MPOBOJHUK C
TOKOM. DNEeKTPOJIBUTATEIb MTOCTOSIHHOTO TOKa. Hcnonb3oBaHue
AIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. SIBneHue 3JIEKTPOMAarHUTHOM WHAYKUUHU. [lpaBuio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS 3JIEKTPUUYECKON SHEPruu.
DNEeKTPOCTAHITMHN Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1. DJeKTpu3alus Tell.

2. JIBa ponma 3JMEKTPUYECKHX 3aAPSA0OB U B3aUMOJICVICTBHUE 3apsiKEHHBIX

TeJL.

3. YCTpOWCTBO M IEUCTBUE IEKTPOCKOIIA.

4. DIIEKTpOCTaTHUYECKass UHIYKIHUA.

5. 3aKOH COXpaHEHHUsI JIEKTPUUECKUX 3aPS/IOB.

6. IIpOBOJHMKHU U TUBIEKTPUKHU.

7. MoJienupoBaHHUE CHIIOBBIX JIMHUMN AJEKTPUUYECKOTO OIS,

8. M CTOYHMKHM OCTOSIHHOTO TOKA.

9. JleuCTBHs DIIEKTPUIECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. ['a30BbIN pazps.

12. I3mepeHne cuibl TOKa aMIIEpMETPOM.

13. I3mepeHnne 3J1eKTpUIECKOr0 HAMPSKEHUSI BOJIBTMETPOM.

14. Peoctat u mara3uH CONPOTUBIICHUM.

15. B3anmMonencTBue MOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJFOCOB MarHuTa.

17. MoaenupoBaHue€ MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18. OmbIT DpcTena.

19. MarautHoe noJjie Toka. JJIeKTPOMarHur.

20. JlelicTBHE€ MarHMTHOTO TOJISI HA POBOJHUK C TOKOM.

21. DIEKTPOJABUraTeNb MOCTOSHHOTO TOKA.

22. UccnenoBaHue SABIEHUS 3JEKTPOMArHUTHOM MHTYKIIUH.

23. OnbiTel Dapanest.

24. 3aBUCUMOCTh HAIpaBJICHUs] WHIYKIIMOHHOTO TOKa OT YCJOBUU €ro

BO3HUKHOBEHUS.
25. DIEKTpOoreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie padomot u onvimol.



1. OmpITBI TO HAOMIOACHUIO JJICKTPHU3AIMU TENl WHAYKIMEH © TIpHU

COTIPUKOCHOBEHHH.

UccnenoBanne AEUCTBUS DIIEKTPUUECKOTO TIOJS HA MPOBOJHUKH U

JTUDJICKTPHKH.

COopka u mpoBepKa paboThI MEKTPUIECKOM TIETTH TTOCTOSHHOTO TOKA.

N3mepenre u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYLIETO YEpe3 PE3UCTOp, OT

COTIPOTHUBJICHUS PE3UCTOPA U HAMIPSHKSHUS Ha PE3UCTOPE.

7. OTBITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTPOTHUBJICHUSI MPOBOJHUKA OT €r0 JUIMHBI, IUIONIAINA TOMEePEYHOTO
CEUEHHUS U MaTepuana.

8. IlpoBepka mpaBuja CIOKCHHUS HANPSOKCHWA MPU TOCIEI0BATEIIBHOM
COCIMHECHHH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBwia Ijisi CHJIBI TOKa TPHU MAPAICITHPHOM COCIUHEHUU
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PE3UCTOPOB.

10. Onpenenenre padOTHl  DIEKTPUUYECKOTO TOKA, MAYIIETO 4Yepes
pe3ucTop.

11. OnpeneneHre MOIIHOCTH JJIEKTPUYECKOrO0 TOKA, BBIACISEMONW Ha
pe3ucrope.

12. MccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Y€pe3 JTaMIIOUKY, OT
HaIIpsDKEHMS Ha HEW.

13. Onpenenenue KIIJ[ HarpeBaTens.

14. MccnemoBanue MarHuTHOTO B3aMMOJIEMCTBUS MMOCTOSTHHBIX MAarHUTOB.

15. I3ydyeHne MAarHUTHOrO TMOJISI MOCTOSIHHBIX MArHUTOB TMPHU KX
00bEIMHEHUU U Pa3JICJICHUH.

16. UccnenoBanue [E€UCTBUS DSJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTPETIKY.

17. OOBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHutra OT CHJIbl TOKa W HAalpaBJICHHUS TOKAa B
KaTyIIIKE.

18. M3ydeHue nercTBrsI MArHATHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u u3ydeHue padoThl AIEKTPOIBUTATEINSL.

20. U3mepenue KII/I anekTpoaBurareibHOM yCTaHOBKH.

21. ONBITEl MO MCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW HWHIYKIIVU:
VCCIICIOBAHUE M3MECHEHHUM 3HAYCHUS W HAIPABJICHUS WUHIYKIIMOHHOIO

TOKA.
9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe JaBrmkeHue. MarepuanbHas Touka. Cuctema OTCYETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE MpAMOIMHENHOE
nexeHue. HepaBHOMepHoe mpsiMoiMHEHOe nBHkeHue. CpemgHss W
MTHOBEHHAs! CKOPOCTBh TeJa IPU HEPABHOMEPHOM JBVKECHHH.

VYckopenue. PaBHOYyCKOpEHHOE MpsSMOJIMHENHOE IBHKeHne. CBOOOAHOE
nageHue. OnsITel ['anunes.

PaBHOMEpHOE NBHXKEHUE 1O OKpYKHOCTU. [lepron u yactoTa oOpaiieHusl.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpocTpeMuUuTENbHOE YCKOPEHHE.

[IepBpiii 3akon Herotona. Bropor 3akon HerooTona. Tpernii 3akoH
Herorona. [IpuHIumn cynepno3nnuu Cuil.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHs CKOJIbXKEHUS,
CuJia TPEHUS MTOKOS, IPYTHE BUIBI TPEHHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO
nageHus. J[Bmwxenue miaHer BOKpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOoBecue MmaTepuanbHOM TOYKA. AOCOMIOTHO TBEPAOE  TENO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIIEHHOM OCBhIO BpamleHus. MOMEHT CHUJIBI.
LenTp TsKECTH.

Nmnynsc Tena. M3meHenue wummynbca. HMMmynsc  cuiabl.  3aKOH
COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBM>KEHHUE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cui TskecTH, YNpyrocTw,
Tpenusa. CBs3b 3Hepruu U padothl. [loTeHnnanbHast 3HEPrUs Tena, MOIHATOTO
HaJ TOBEPXHOCTBbIO 3eMud. [loTeHuumanbHash HHEPrus CKaTod MPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON IHEPIrUU. 3aKOH COXPAHECHUS
MEXaHUYECKOU YJHEPTUH.

Jemoncmpayuu.

1. HaOnroneHne MEXaHMYECKOrO JIBHJKEHHS Tella OTHOCUTEIBHO Pa3HBIX
TE€JI OTCYETA.

CpaBHeHHE MyTEH U TPACKTOPUN JIBUKEHHUS OAHOTO M TOrO K€ Tena

OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepeHre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

Habnronenue nBM>XEHMS Tella IO OKPYKHOCTH.

HaOnronenne MexaHUMYECKUX SIBICHUM, MNPOUCXOIALIMX B CHUCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHH

OTHOCHUTENbHO KabuHeTa GU3UKH.

7. 3aBUCHMOCTbH YCKOPEHHS Te€Ja OT MacChl TeJla U IEUCTBYIOIIEH HA HETO
CHUJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEIL.

9. M3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepenaya nMmyJsibca MpyU B3aMMOIEUCTBUH TEIL.

11. I[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aHUMOIECHCTBUH.

13. CoxpaHeHHe UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.

14. HabnroeHne peakTUBHOTO JABUKEHHUS.

15. CoxpaHeHUE MEXaHUYECKOU SHEPTUU MPU CBOOOTHOM MaJCHUMU.

16. CoXxpaHeHHE€ MEXaHWYECKOM SHEprud Ipu JABWKEHUM Tela MOJ
JNEUCTBUEM TPy KUHBI.

Jlabopamopnwie padomot u onvimol.

1. KoncTpynpoBanue Tpakra [uisl pa3roHa U JaJIbHEUIIEr0 PAaBHOMEPHOIO
JBVKEHUS IIAPUKA WK TEJIEKKH.

2. OmnpeneneHue CpeIHEN CKOPOCTH CKOJBXEHUs OpycKa WU JBUKEHUS
HIapyKa M0 HaKJIOHHOM MIOCKOCTH.

3. OmpeneneHne yCKOpPEHHUS Tejla MPU PAaBHOYCKOPEHHOM JIBHIKEHHH I10
HAKJIOHHOU IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTU MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HauaJbHOW CKOPOCTH.

5. IlpoBepka rumore3bl: €cid NpPU PABHOYCKOPEHHOM JBMXKEHHH O€3
HAa4YaJIbHOM CKOPOCTH IyTH OTHOCATCA KaK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIHE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

N

o U AW



6. WccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.
7. Omnpenenenue KodhUIIMEeHTa TPEHUS CKOIBKECHHUS.
Onpenenenne KECTKOCTU IPYKUHBI.
9. OmpeneneHue pabOTHl CWIbl TPEHUS MPU PABHOMEPHOM JBHKEHUHU
TeJa MO0 TOPU3OHTAIILHOW MOBEPXHOCTH.
10. Onpenenenre padOThl CWIbl YINPYroCTH MpPU MNOIBEME TIpy3a C
UCIIOJIb30BaHUEM HEMOJIBUXKHOTO U MTOJABUXKHOTO OJIOKOB.

11. I3yueHue 3aKkoHa COXpaHEHUS! SHEPTUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

Konebarenbnoe paBuxenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMIA:
MEPUOJI, YacCTOTa, AMIUIATYyJIa. MaTeMaTU4eCKud W NPYKUHHBIA MasTHUKHU.
[IpeBpaiiienrie 3HEprun Mpu KojieOaTeIbHOM JIBHKCHUU.

3aryxaromue kojeOaHus.  BolHyxneHHesle  koneOanus.  Pe3oHanc.
Mexannueckue BodHBL. (CBOICTBA MeXaHMYeCKUX BOJIH. I[IpomonbHbie
nonepeyHble BOJIHBL. J[IMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJIOM TeJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmonenue xonedGaHui Ted MOJ ACUCTBUEM CHIIBI TSIKECTH U CHUIIbI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
HaOnronenue BoIHYXAEHHBIX KOJIEOAHUM U pe30HAHCA.
Pacnpoctpanenuie npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEH).
HaOntonenune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHU PE30OHAHC.
ﬂaﬁopamopubw pabomul u onvimol.
1. OmnpeneneHre YacTOThl WU MepHOJa KoJIEOAaHH MaTeMaTH4eCcKOro
MasTHHKA.
2. OnpezneneHue 4acTOThl U Mepuoa KoiaeOdaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH IEepuoAa KoJeOaHWH NOJBEIIEHHOIO K
HUTHU Ipy3a OT AJIMHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH MepHOJia KOJIEOAHWI MPYKUHHOTO
MasTHUKA OT MaccChl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH TiepHuoja KoieOaHuil rpy3a, MOIBEIIEHHOTO
K HUTH, OT MacChl Ipy3a.
6. ONbITBl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh NEpUOAA KojeOaHui
NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue ycKopeHus: CBOOOIHOTO TafCHHUS.

Pa3znes 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TMOJe. DJIEeKTPOMarHuTHble BOJHBL.  CBONCTBa
aneKkTpoMarHuTHeIX BoJH. Illkana snekTpomarHUTHBIX BOMH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIsSi COTOBOM CBSI3U.

DnekTpoMarHuTHas npupojaa ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padomot u onvimol.
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1. M3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmens  cBera. Mcrounuku — ceera.  [Ipsmonunernnoe
pacnipoctpaneHue cBeta. 3atmeHuss Connua u JlyHel. OTpaxkeHue CBeTa.
[Tnockoe 3epkano. 3aKkoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [logHoe BHyTpeHHee
oTpakeHue cBeTa. lcnonp30BaHME ITOJIHOIO BHYTPEHHErO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom nyuedr B sma3e. OnTmdeckas cuctema Qoroarnmapara,
MHUKpPOCKOINIa M TeJecKomna. a3 kak onrtuyeckas cucreMa. bau3opykocTh u
JAIbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crekTp. Onbitel HbloTona. Crnoxkenue
CHEKTpaJbHBIX IBETOB. Jlucnepcust cBeTa.

Jlemoncmpayuu.

1. IIpsamosMHENHOE pacIpOCTPAaHEHHE CBETA.

2. OtpaxkeHue cBera.

3. Ilomyuenume wu300pakeHHI B IUIOCKOM, BOTHYTOM M  BBIIYKJIOM
3epKanax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xon ay4eil B coOuparoiiei JInH3e.

XO0J Iy4der B pacCenBarOLIEH JIMH3E.

[Tonyyenue n300pakeHU ¢ TOMOIIBIO JINH3.

. Ilpunnun pevictBus oToanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznosxenue 0eioro cBera B CIEKTP.

12. Ilomyuenue Oeyoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomosl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTJla OTPaKEHHsI CBETOBOIO JIyda OT yriia

naJeHUs.

2. M3ydeHue XapakTEpPUCTHK U300pAKEHUS NIPEAMETA B IUIOCKOM 3€pKaJIe.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa IPEJIOMJIEHHS CBETOBOTO Jy4ya OT

yTila naJeHs Ha TPaHULE «BO31YX—CTEKIIO».

4. IlomydeHnne n300paxeHHi ¢ MOMOIIBI COOUPAIOIIEH JIMH3BI.

5. Ompenenenne (POKYCHOTO  pacCTOSHHUA U ONTHYECKOM  CHIIBI

coOuparonie TMH3bIL.

6. OIBITHI MO PA3I0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. ONBITHI IO BOCIIPUATHIO LIBETA MPEAMETOB MPU UX HAOJIIOJACHUH YEPE3

LBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnsitel Pesepdopna u mianerapuas monenb aroma. Mojens atoma bopa.
Hcnyckanue n normouieHre ceeta arToMoM. KBaHThl. JInHEeHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbga, Oeta- u ramma-msnydenus. CrpoeHue
aTroMHOro sanpa. HyxkmoHHas  Momens  atomHoro  siapa.  M3oTtomsl.
PannoaktuBHbIe peBpaluenus. [leproa noiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPaHEHHUS 3apsI0BOIO U MacCOBOT'O YHUCEN.
DOHeprus cBsi3U aTOMHBIX sjep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTes3a u
nenenus saep. Ucrounuku sneprun CoHIa U 3BE3I.

SnepHas sHepreruka. JleMCTBUA PaguOAKTUBHBIX W3JIyYCHUN Ha JKUBBIE
OpraHU3MBbl.
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Jemoncmpayuu.

CrHeKTpbl U3TyYEHUS U MOTJIOIIECHHS.

CHeKTpbl pa3IMYHbIX ra30B.

CnexTp Bogopoa.

Habnronenue tpekoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOUIUX U3ITYyYEHU .

Peructpanus uznydeHrs NpupoIHbIX MUHEPAIOB U IPOYKTOB.
ﬂaﬁopamopubw pabomul u onvimol.

1. HaOnroneHue CIUIONIHBIX U JINHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccrnenoBanue TpEKOB: U3MEPEHHUE SHEPTHH YACTULBI IO TOPMO3HOMY

nyTtu (o ¢potorpadusam).

3. W3mepeHnue paaroakTUBHOTO (GoOHA.

IToBTOPHUTEIBHO-00001IAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-006001IaIOIIIN I MOJYJb IpeHa3HauYeH TUIS
CUCTeMAaTHU3allud U O00OOIIEeHHs TMPEAMETHOTO COJAEpKAaHUS U  OIbITa
JesITeIbHOCTH, TPHOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKH, a TaKKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYJIAapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00yJaronuxcsi, BRIOPABIIMX 3TOT YYCOHBIN TIPEIMET.

[Ipn u3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUIbl JCATEIBHOCTH, HAa OCHOBE KOTOPBIX OOECHeYnBaeTCsl JOCTHKEHHE
OPEIMETHBIX W METANpeIMETHBIX IUIAaHUPYEMBIX PE3YyJIbTaTOB OOyYEHMS,
(dopMupyeTcsi eCTECTBEHHOHAYUYHAsi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
UCCIICJIOBAHUS SIBJICHUN MPUPOABI U TEXHUKH, OBJIAICHUE YMEHHUSIMH OOBSICHSITD
dusnyeckue sSBICHUS, MPUMEHSS MOJTYYSHHbIC 3HAHUs, PeliaTh 3a/la4H, B TOM
YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHOMIIHATBHO ~ JESITEIbHOCTHBIM  XapakKTep  JTaHHOrO  pasjiena
peanu3yeTcs 3a CUET TOro, YTO OOYHAIOIIUECS BBITOJIHSIOT 3a/1aHHSI, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pAcCloO3HaBATh M HAY4YHO OOBICHATH
dusnyeckue sIBICHUS B OKPY KAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;

UCTOJb30BaTh HAYYHbIE METOABl HCCIEAOBaHUSA (PU3MUECKUX SIBICHUH, B
TOM YHCJIE JJIs1 IPOBEPKU TUIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH Hay4YHBbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HAOpUMep, MPAKTUYECKOTO  MCHOJIB30BAHMS  Pa3IMYHBIX
VCTOYHHMKOB SHEPIHUHM HAa OCHOBE 3aKOHA IPEBpALICHUS U COXPAaHEHUS BCEX
U3BECTHBIX BUJOB SHEPTUU.

A e



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne ¢usnku Ha ypoOBHE OCHOBHOTO 00mero o0Opa3oBaHMs
HaIpPaBJICHO Ha JOCTH)KEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX U IPEAMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB.

B pesynmbrare w3ydeHus GU3NKA HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOydaromerocs OyayT chopmupoBaHbl  CIEAyIOLINE
JUYHOCTHBIE PE3yJIbTAThl B YACTHU:

e 1) maTpHOTHYECKOr0 BOCIIUTAHUSA:

e - TIPOSIBICHUE HHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3NUECKON HAYKU;

e - IIEHHOCTHOE OTHOIIIEHNE K JOCTIKCHHUSIM POCCUUCKHUX YUEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e - TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHWU OOIIECTBEHHO
3HQUMMBIX M O3TUYECKUX TMpoOJieM, CBA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN (DU3UKH;

e - OCO3HAHME BAXKHOCTU MOPAIbHO-3TUUECKUX MPHUHIUIIOB B JIEATEIIBHOCTH
YYEHOrO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHUS:

e - BOCIPHUATHE ICTETUYECKUX KAYECTB (DU3UIECKON HAYKU: €€ TAPMOHUYIHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e - OCO3HAaHHUE UEHHOCTU (U3UYECKOW HAYKH KAaK MOIIHOTO HMHCTPYMEHTA
MO3HAHHUS  MHUpA, OCHOBBI  DA3BUTUS  TEXHOJOTHHM,  BaXKHEUIIEH
COCTaBJISIOIIEN KYJIbTYPBI;

e - pa3BUTHE HAYYHOW JOOO3HATEIHLHOCTH, MHTEpPECA K HCCIEN0BATEIbCKOMN

NEATEIbHOCTH;
e 5) (QopvmupoBaHus KyJbTYPbl 3I0POBbSI H JIMOLMOHAJIBLHOIO
OJ1aronoJry4ms:
e - OCO3HAaHME IICHHOCTH O0€30macHoro oOpas3a XU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpE, BaKHOCTU MpaBuil 0€30MacHOro MOBEJCHUS Ha
TpPaHCTIOPTE, Ha JOPOTAX, C ANEKTPUUYECCKUM M TEIJIOBBIM 00OPY/IOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - cOpMHUPOBAaHHOCTh HaBbIKa pe(JIEKCHMH, NMPU3HAHWE CBOErO IpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYTroro YeIOBeKa,;

e 6) TPYZ0BOI0 BOCIIMTAHUA:

e - AKTMBHOE YYacTH€ B DPEIICHUU MNPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa30oBaTeIbHON OpraHW3aliy, TOpoJaa, Kpas) TEXHOJOTHYECKOW U
COI[MATIbHON HAINpaBICHHOCTH, TPEOYIOIMX B TOM YHUCIE U (PUBHUECKUX
3HAHM;

e - MHTEPEC K MPAKTUIECCKOMY M3YUEHUIO MPOPECCUl, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUA:

e - OpPHCHTAIMS HAa MpUMEHEHHE (DU3NYECKUX 3HAHUWU ISl PEIICHHs 3a/1a4 B
00JIaCTH OKPY’KAIOMIEH Cpeipl, MJIAHUPOBAHUS IOCTYMKOB M OIICHKHA HX
BO3MO>KHBIX ITOCIEACTBUAN I OKPY KAIOIIEH CPE.IbI;

e - OCO3HaAHHE TIOOATBLHOTO XapaKTepa SKOJOTUUYECKUX MPOOIeM U MyTeh nX
pELICHUS;

e 8) ajpanTanuu K U3MEHSIOIIMMCH YCJIOBUAM COUMAIBHON U NMPUPOIHON
cpeabl:



- HOTpC6HOCTB BO BSaHMOHCﬁCTBHH IIpHU BBIIIOJIHCHUHN I/ICCJ'IGI[OBaHI/Iﬁ n
IIPOCKTOB (bHBH‘-IGCKOfI HarpaBJICHHOCTH, OTKPBLITOCTb OIIBITY W 3HAHUAM

JPYTHUX;

e - TIOBBIIICHHWE YPOBHA CBOE€W KOMIIETEHTHOCTHM 4Ye€pe3 IPAKTHYECKYIO
JIEATENBHOCTD;

e - mOTpeOHOCT, B (OPMHUPOBAHWM HOBBIX 3HAHWH, B TOM YHUCIE
bopMyIUpOBaTh WJEHU, TOHATHSA, THUNOTE3bl O (U3MYecKux OOBEKTaxX u
SABJICHUSX;

e - OcCO3HaHHME AehUIIUTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B
obnactu pU3UKH;

e - IUIAHUPOBAHUE CBOETO Pa3BUTUA B MPUOOPETEHUU HOBBIX (PUIUUECKUX
3HAHUM;

e - CTPEMJICHHE AaHAIU3UPOBATH W BBIBIATH B3aUMOCBA3U IPHUPO/IBI,
o0IIecTBa M 3KOHOMHUKH, B TOM YHUCIE C HCIOIb30BaHHUEM (U3NUECKUX
3HAHUM;

e - OLEHKA CBOMX JEHUCTBUM C YYETOM BIMSHHSA Ha OKPYKAIOUIYI0 Cpeny,
BO3MOJKHBIX TJI00ATBHBIX MOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynprare ocBOeHHs HporpamMMmbl MO (pu3MKe HAa ypOBHE OCHOBHOTO
obmero  oOpa3oBanusi y  oOyuaromerocss  OyayT  chOpMHUPOBAHBI
MeTanpe/MeTHbIe pe3yJbTaThl, BKJTIOYAIOIIIE MO3HABATENIbHbIC
yHHUBEpCcajbHble Yy4eOHbIE JAEWCTBUSA, KOMMYHUKATHUBHBIE YHHBEpPCATbHbBIC
yueOHbIe ACHCTBUS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbIE JEHCTBHS.

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble Jornveckue 1eicTBUS:

e BBIBIATh M XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(siBEHUI);

e YCTaHABIWBATh CYIECTBEHHBIN MPU3HAK KJIACCHU(PUKAINHA, OCHOBAHUS
1151 0000IIEHNS U CpaBHEHUS,

e BBIABJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTPUBAEMBIX
dakTax, MaHHBIX W HAONIOACHUSIX, OTHOCSIIHUXCA K (U3HUYCCKUM
SIBJICHUSIM;

e BBISBIATH MPUUYUHHO-CIIECTBEHHBIE CBS3U MPU U3YUECHUH (PUBHUECKUX
SIBICHUA U TMPOLECCOB, JieJlaThb BBIBOABI C  KCIOJIb30BAHHEM
JNEIYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHUM, BBIIBUTATh THIIOTE3bI
O B3aUMOCBSI3SIX (PM3UYECKUX BEIIMYUH;

e CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus y4eOHOH Qu3mueckon
3a/1a4uu (CpaBHEHUE HECKOJIBKUX BApPUAHTOB PEIICHUS, BEIOOP Hanbosee
MOAXOJISAIIEr0 C YYETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiiCTBUA:

e HCIOJIb30BaTh BOINPOCHI KAk HCCIEIOBATEIbCKUNA  MHCTPYMEHT
MTO3HAHUSI;

e TMPOBOJUTH IO CaMOCTOATEIBHO COCTABJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIM (U3UYECKUI DKCIIEPUMEHT, HEOOJBIIOE WCCIICTOBAHUE
(HU3UYIECKOTO SIBJICHUS,

e OIICHUBAaTh HA MPUMEHUMOCTb M JIOCTOBEPHOCTb WH(OpMaIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHMS WM SKCIIEPUMEHTA;



CaMOCTOATENHLHO  (hOpMyIUpOBaTh OOOOIEHUS W  BBIBOJABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,
MIPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIee pa3BUTHE (PU3HUECKHUX
MPOIIECCOB, a TAKXK€ BBIIBUTATH MPEANOIOKEHUS 00 WX pPa3BUTHUU B
HOBBIX yCIIOBUSX U KOHTEKCTaX.

Pabora ¢ uHpopmanmei:

IPUMCHSTH Pa3InNIHbIC METObI, HTHCTPYMEHTBI M 3aIPOCHI IIPHU ITOUCKE
¥ 0TOOpe MHPOPMAITUH W JAHHBIX ¢ YIETOM MPEUI0KCHHON YueOHOH
bu3ndeckoit 3a1a4u;

aHAJIM3UPOBATb, CHCTEMAaTHU3HPOBAThH U UHTEPIIPETHPOBATH
UHGOPMAITUIO PA3TMYHBIX BUIO0B U (POPM IIPEICTABICHHUS;
CaMOCTOSITEJTbHO BBIOMPATh ONTUMAIBHYIO (OpMy MpeacTaBiIcHUS
WHPOpMAIIUU W WUTFOCTPUPOBATH pellacMble 3aJaddl HECIOXHBIMHU
cXeMaMH, TharpaMMaMi, HHOU TpaduKOi ¥ UX KOMOWHAITUSIMHU.

KoMMmyHHMKAaTHBHBIE YHMBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:

B X0Ji¢ OOCYXJICeHHS Yy4eOHOTO MaTepHraia, pe3yabTaToB J1ab0paTOPHBIX
paboOT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOn
TEMbl W BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA pELICHUE 3aJaud U
noJi/iep kKaHue 0JaroKenaTeIbHOCTH OOIIEHUS;

COMOCTABJISATh CBOM CYXKJICHHUS C CYXACHUSMH JAPYrUX YYaCTHHKOB
Jyanora, 0OHapyKUBaTh Pa3Inuue U CXOACTBO MO3UIINM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABIATh PE3YJBbTAThl BBITIOJHEHHOTO (DHU3UYECKOTO
OMbITa (IKCIEPUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

MOHMMATh W  HWCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHIHOM
WHINBUIYAIbHOH pPAa0OThI TPU PEUICHUHW KOHKPETHON (U3MUecKon
npo0JieMbl;

NPUHUMATh 1I€TM  COBMECTHOM JIESITEIIbHOCTH, OPTraHU30BLIBATH
JNEUCTBUSL TO €€ JOCTHKEHHUIO: PpaCHpPeNeNaTh pOJIM, OOCYKIaTh
MPOILIECCHl U PE3YJbTAaThl COBMECTHOW pPabOThl, 0000IIATh MHEHUS
HECKOJBbKHUX JIFOICH;

BEITIOJIHATH CBOKO 9acTh palOThI, JOCTUTAsI KAY€CTBEHHOTO pe3yJbTaTa
[0 CBOEMY HANpPaBJICHUIO U KOOPAUHUPYS CBOMU JCUCTBUSI C JPYTUMHU
YJ€eHaMU KOMaH/Ibl;

OLICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMM MPOIYKT MO KPUTEPUSIM,
CaMOCTOATETHLHO C(OPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBepCaJIbHbIe Y4eOHbIE 1eiCTBUA

Camoopranusanus:

BBIIBJISITH  MPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYallMsX,
TpeOYIOMIMX AJIS pelIeHUs] PU3NIECKUX 3HAHUM;

OPUEHTUPOBATBCS B PA3IMYHBIX MOAXOAAX MPHUHATHA pEUICHUI
(MHIMBUAYaJIbHOE, MPUHATHE PELICHUS B IPYIIIE, NPUHATHE pEUICHUI
rpyIIoi);

CaMOCTOSITENTFHO COCTaBIISATh QJITOPUTM peIlIeHuss (PU3UYECKON 3a1adu
WIM IUIaHa HCCIEAOBaHUS C YYETOM UMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpOBaTh MpejjaracMble
BAPUAHTHI PEUICHHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN UHTEJLJIEKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyalluM M [peajiaraTb IUIaH €€
WU3MEHEHMUS;

OOBSACHATh TNPUYUHBI JTOCTHOXKEHHS (HEIOCTHXKEHHS) pe3yJbTaToOB
NESATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JI€ATEIBHOCTD (B TOM YHCJIE B XOJ1 BBIIIOTHEHUS
¢u3nyecKoro HCCIeAOBaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, U3MEHMBIIUXCS CHUTyalllil, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTh Ce€0sI Ha MECTO JPYroro 4YejoBeKa B XOJAE CIOpa WU
JUCKYCCUM Ha HAy4yHYKl TEMy, I[OHMMAaTbh MOTHBBI, HaMEpEHUs U
JIOTUKY APYroro;

npuU3HaBaTh CBOE MPaBO Ha OUIMOKY MPH peUIeHUH (PU3NYECKUX 33134
VI B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO JIPYroro.

NNPEIAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 7 KJjacce MpeIMeTHbIE Pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh c(POPMHPOBAHHOCT Yy 00YUAIOIIUXCS YMEHUI:

UCTIONB30BaTh MOHATUSA: (U3MYECKHE UM XUMHUYECKHE SBIICHUS,
HaOJI0IeHNE, SKCTIEPUMEHT, MOJIEIb, TUIIOTE3a, CAUHUIIB (DU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSIHUS BellecTBa (TBEPAOE,
KHUJAKOE, Ta3000pa3HOE), MEXaHMYECKOE [BIKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOpHS, PaBHOJAECHCTBYIOLIAS
cwria, nedopmarus  (ympyras, —IUIacTHYEeCKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuaTh aBieHus (aud@ys3us, TEIIOBOE JBMKEHHE YaCTHUIL
BEILECTBA, PABHOMEPHOE [IBHJKEHHE, HEPAaBHOMEPHOE JIBH)KECHHE,
WUHEPLMS, B3aUMOJEWCTBUE TEJl, pPAaBHOBECHME TBEPABIX TEA C
3aKpEIUIEHHOM OCBIO BpallleHMs, Iepefada JaBJIeHUs TBEPABIMU
TeNaMU, XHUAKOCTAMU U Ta3aMH, aTMOC(HEpHOE [AaBliCHUE, IJIaBaHUE
T€J, NPEBPAILICHUS MEXaHUYECKOM SHEpPruyM) MO OMNHCAHUIO HX
XapaKTEPHBIX CBOICTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHMX
JaHHOE (DH3UYECKOE SIBICHUEC;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUH B
OKpY>KaloIlleM MHpE, B TOM uucie (PU3NYECKUE SIBICHUS B MPHUPOJE:
OPUMEPHI ABMKEHUS C Pa3IUYHBIMUA CKOPOCTSIMU B KUBOM U HEXUBOU
npUpoAe, ACHCTBUE CHIIBI TPEHUS B NPUPOJIE M TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJIEHUS Ha )KMBOW OpPTaHU3M, IUIaBaHUE PbIO, phluaru
B TEJ€ YEeJOBEKa, NPH 3TOM NEPEBOJUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATH CYyIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3HMUECKIX
SIBJIICHHI;

ONKCHIBAaTh HW3YyYECHHbIE CBOMCTBAa Tel H (U3NYECKUE SBIICHUS,
UCTIONBb3ysl (U3NYECKUE BEIWYMHBI (Macca, OO0BEM, IUIOTHOCTH
BEILECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TSKECTH, BEC Tejla, CHJa TPEHHWs, JaBieHue (TBEPAOro Tena,
KHUJKOCTH, Tra3a), BBITAJKMUBAIOIIAs CHJIA, MEXaHH4Yeckas padora,
MOIIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KOA((UIHEHT MOJE3HOTO
NENCTBUSA MEXaHU3MOB, KUHETUYECKAs U OTEHLUAIIbHAS SHEPIHsl), IpU
OINKCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICT UCHOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYeHHs] W €IUHUIBl (U3NYECKUX BEJIHYMH,



HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C
JPYTMMH BEIUYMHAMHU, CTPOUTH IpaUKH H3yYEHHBIX 3aBUCUMOCTEN
(bU3HYeCKNX BEINYNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl MpAaBHJIA CIIOKEHUS CWI (BIOJb OJHOM MPSAMOM), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUiIO PaBHOBECHs pblyara
(O7o0ka), «3070TOE TPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUS
MEXaHUYECKOW 3HEpPIruM, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3allMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBIEHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM
YuCI€ W B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBIATH NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHrE U3 1—2 JIOrMYecKuX IIaroB ¢ Onopoil Ha 1—2 M3y4YeHHBIX
CBOMCTBa  (DUM3MYECKUX  SABJICHUH, (PU3MUECKHX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemarb pacy€THble 3aayd B 1—2 JEHCTBHSI, MCIOJIBb3Ys 3aKOHBI U
(dbopMyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIHMUMHBI: HA OCHOBE aHAIN3a
YCIOBHSI  3aJa4yd  3alUChiBaTh KpPAaTKOE YCIOBUE, IOJCTaBIATH
¢usnyeckue BETUYUHBI B (OPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTh
CIPABOYHBIE JTaHHbIE, HEOOXOANUMBIE JJII PEUIEHUs 3a]1ay, OLEHUBATh
PEATMCTUYHOCTD MOTYYSHHON (PU3NYECKON BETUUHHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIMIMTh MPU MOMOILU
¢u3nyeckux METOAOB, B OMNHCAHUM HCCIENOBAaHUS  BBIICIATDH
MIPOBEPSIEMOE MPEIOI0KEHNE (rumoresy), pas3nuyaTh 151
VMHTEPIPETUPOBATH MOJYUYEHHBII pe3yiabTaT, HAXOIUTh OIIUOKH B XOJ€
OIIbITA, JIEJIATh BBIBOJBI IO €T0 pe3yjbTaTaMm;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNW WU
¢usznyeckux ~ CBOMCTB  Teln:  (OpMYyJIUpOBaThH  MpPOBEpsieMble
NPEANONOKEHUsA, CcoOMpaTh  YCTAHOBKY M3  MPEIJI0KEHHOIO
000pyI0BaHUSs, 3aIMCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATH MPSIMbIE U3MEPEHUs PACCTOSIHUS, BPEMEHHM, MACChl TeEla,
o0BbEMa, CHUJIBI M TEMIEpaTypbl C HCIOJIB30BAHUEM AHAJOTOBBIX M
G pOBBIX NPUOOPOB, 3aMKMCHIBATh MOKA3aHHUS MPUOOPOB C YYETOM
3aJTaHHOM aOCOTIOTHOM MOTPEITHOCTH N3MEPEHUN;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT PYTOM C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBMXKYLIErOCA TeJla OT BPEMEHU JIBM)KEHHS Teia, CUIIbI
TPEHUS CKOJIbKEHUSI OT Beca TeJa, KauecTBa 00pabOTKU MOBEPXHOCTEH
T€1 W HE3aBUCUMOCTH CWJIBl TPEHHS OT IUIOIIAAU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT yJIMHEHUS NPYKUHbI, BBITAIKABAIOLIEH CHIIBI
OT 00BbEMa MOrPYKEHHOM YacTH Tella U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBUCHMOCTH OT TIUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
NOTPY’KEHO TENO, YCIOBUMN IIJIABAHUS TEJl, yCIIOBUI PABHOBECHS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHHPOBAHMM Y4E€OHOTO HCCIIEIOBaHUS,
coOupaTb  yCTaHOBKY W  BBIIOJHATH  W3MEPEHHs,  CIEIys
NpeIOKEHHOMY IUIaHy, (UKCHPOBATh pE3yJNbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BUIE NPEIIOKEHHBIX TaOIUI] U
rpaduKoB, JAeNaTh BBIBOJBI [0 PE3YJIbTaTaM HCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHMS (PU3HYECKUX BEJIMYMH (IJIOTHOCTh
BEIECTBA KUIKOCTU W TBEPAOrO Teja, CUa TPEHUS CKOJIbKEHUS,
JABJIEHUE BO3JyXa, BBITAIKUBAKOIIAA CHJA, JEWCTBYIOIIAs Ha
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HNOTpyKEHHOE B JKUIKOCTh TeNO, KOI(DPHUIMEHT MOJIE3HOTO NEHCTBUS
IOPOCTBIX MEXAaHHU3MOB), CJEIysl NPEIIOKEHHOW HHCTPYKLUHMU: TIPU
BBIMIOJTHEHUH U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISITh 3HAUEHNE UICKOMOW BEJIHYHHBI,

coOnMoJaTe IpaBWia TEXHUKM O€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIUIBI IEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, AUHAMOMETpP, COOOILIAIOIIUECS COCYAbl, OapoMeTp,
pbIYar, MOJBMKHBINA U HETIOABM>KHBIN OJI0K, HAKIIOHHAS MJI0CKOCTH;
XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX ONUCaHuA (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJAOIPOBOJA, T'HAPABINYECKHA Mpecce,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOWCTBAaX (UBNYECKUX SIBICHUH U HEOOXOIMMBIC
¢uznyeckue 3aK0OHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpHl  (HaXOAWTh HHMOPMALKUIO O MpHUMEpax)
IPAKTHYECKOTO MCIIOIb30BaHUS (PU3MYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH ISl 00ecTieueHnust 0€30IaCHOCTH TIPU 0OpaIlleHnH ¢ MpUOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAIOILEH Cpeae;
OCYIIECTBIATH OTOOpP HMCTOYHHKOB HHpopMmanuu B VHTepHeTe B
COOTBETCTBMM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCSA 3HAHUM M TYTEM CpaBHEHHs PA3IUYHBIX HCTOYHHKOB
BBIICTIATh HHPOPMAIMIO, KOTOpasl SIBISETCA MPOTUBOPEUUBON WU
MOKET OBbITh HETOCTOBEPHO;

UCTIONb30BaTh IPH  BBHINOJHEHHH Y4YeOHBIX 3aJaHUil  HAy4YHO-
HOMYJISIPHYIO JTUTEpaTypy (U3HUECKOTO COACpNKAaHHS, CIHPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMuU
KOHCTIEKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHusi WHGOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKWE MHCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(OpMANU PU3NIECKOTO COACPIKAHUS, B
TOM 4YHCJIE€ MyOJWYHO JeNiaTh KpaTKHWE COOOIIEHUsS O pe3ybTaTrax
OPOEKTOB WM y4eOHBIX HCCIEIOBaHHU, MpPU OSTOM TPaMOTHO
UCTIONb30BaTh W3YYCHHBIM MOHATHHHBINA ammapar Kypca (uU3uKH,
COIPOBOK/IaTh BBICTYIUICHHE MTPE3EHTALINEH;

IpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHHUM paclpeaesiTh
00s13aHHOCTH B TPyNI€ B COOTBETCTBUU C MOCTABIECHHBIMH 3a/1a4yaMH,
CIIEIUTh 3a BBINOJHEHUEM IIJIaHA JACWCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIH BKJAJA B  JEATENBHOCTb TPYINIbl, BBICTPAaUBaTh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAasi MHEHUE OKPYKAIOIIHX.
KOHI[y oOyueHusi B 8 Kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHSATHS: Macca MW pasMEpbl MOJIEKYJ, TEIIOBOE
JBUKEHHE aTOMOB M MOJICKYJ, arperaTHble COCTOSHUS BEIIECTBA,
KPUCTAJUIMYECKHE U aMOP(HBIC TeJla, HACHIIIICHHBI W HEHACHIIIICHHBIN
map, BIIAXKHOCTb BO31yXa, TEeMIEpaTypa, BHYTPEHHSA OSHEPTHUS,
TEIUIOBOM  JIBUTaTe€lb,  JJIEMEHTAPHBIM  DJIEKTPUYECKUN  3apsl,
ANEKTPUYECKOE TI0JIe, NPOBOJHUKA W AUIIEKTPUKH, IOCTOSIHHBIN
AIEKTPUYECKUN TOK, MArHUTHOE MOJIE;



pasnuyarh SBJIEHUS (TEIJIOBOE PACIIMPEHUE U CKATUE, TEIUIONepeaaya,
TEIUIOBOE  PaBHOBECHE, CMAayUMBaHHWE, KaNWUISIPHbIE  SIBJICHUS,
UCIIapeHue, KOHJIEHCals, IIJIaBJICHHE, KpUCTAILTU3aIus
(oTBEpAEBaHKE), KUIEHWE, Temonepenaya (TEIIONPOBOAHOCTb,
KOHBEKLMS, U3IyYEHUE), FJIEKTPU3ALINs TE, B3aUMOJICHCTBUE 3aps/IOB,
NENCTBUS AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMBbIKaHHE,
B3aMMOJICHCTBUE MAarHUTOB, JICCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK
C TOKOM, DOJEKTPOMArHUTHAasi MWHAYKUMS) 1O ONUCAHUIO HX
XapaKTEPHBIX CBOICTB W HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHMX
JTaHHOE (PU3UUYECKOE SBIICHUC;

pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UYECKUX SIBIICHUUA B
OKpY’KaloIlleM MHpE, B TOM uucie (U3NYECKUE SIBJICHUS B MPHUPOC:
MOBEPXHOCTHOE HATSXKEHHE U KaNWUISIPHBIE SIBJIEHUS B MPHUPOJE,
KpUCTaUIbl B mpupone, usnydeHue CoaHua, 3aMmep3aHue BOJOEMOB,
MOpcKkHe Opusbl, o0Opa3oBaHUE pOChHI, TymaHa, UHEsS, CHera,
ANIEKTPUYECKUE SIBIEHUS B arMocdepe, DSICKTPUYECTBO IKHUBBIX
OpraHMW3MOB, MAarHUTHOE€ Toye 3eMiM, JApeild MOaCcoB, POJIb
MarHMTHOTO TOJISI JUIsl *KU3HU Ha 3emlie, MOJSPHOE CUSIHUE, MIPU ITOM
NEPEBOUTh  NPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIJIEIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHU;
ONMCHIBATh W3YYCHHBIC CBOWCTBA Tl © (U3UYECKUE SBICHUS,
UCTIONIB3Ysl  (DM3MYECKUE BETUYWHBI (TEMIlepaTypa, BHYTPEHHSS
SHEPIUsi, KOJMYECTBO TEIUIOTHI, YJEeJIbHas TEIIOEMKOCTh BEIIECTBA,
yJAellbHas TEIUIOTa IUIABJICHHMS, yJEJIbHAas TEIUIOTa MapooOpa30BaHUs,
yaenbHas TEeIUIOTa CrOpaHusl TOIUIUMBA, KOA(M(OUIMEHT MOJIE3HOTO
JNEUCTBUSl TEIJIOBOM MAIllUHbI, OTHOCUTEIbHAS BIAXKHOCTH BO3]yXa,
NIEKTPUYECKUI 3aps], Cuila TOKa, OJIIEKTPUUYECKOE HAIpPSKEHUE,
CONPOTUBJIEHUE TNPOBOJHUKA, YAEJIBbHOE CONPOTUBIEHUE BELIECTBA,
paboTa U MOIIHOCTh JEKTPUUYECKOTO TOKA), IPY ONMHUCAHUH NPABUIBHO
TPaKTOBATh (PU3UYECKUN CMBICI HCTIOIh3YEMBIX BEIMUWH, 0003HAYEHUS
Y €IMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE
JTAaHHYI0 (U3UYECKYI0 BEIMYHMHY C JAPYTMMH BEJIMYWHAMH, CTPOUTH
rpad Ky U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SABICHUS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
CTPOEHHUS  BELIECTBA, MPUHLMII  CYNEPHO3HIMH  monerd  (Ha
KauYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s
ydacTka 1enu, 3akoH Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU
TOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alHCHIBATh €r0
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHUTyalUud  NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBIISITh IPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ OMOPOi Ha 1—2 M3yUeHHBIX CBOWCTBA (PM3MUECKHIX
SBJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacdy€THhIE 3aJauu B 2—3 JEWCTBUS, HUCIIOIb3YyS 3aKOHBI U
(dopMyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YCJIOBUS 33J]Ja4 3allMChIBATh KPATKOE YCJIOBHE, BBIABIISTH HEIOCTATOK
JAHHBIX JJIS PEIICHHs] 3a]adyd, BBIOMpPATh 3aKOHBI W (OPMYJIBI,
HEOOXOJUMBbIE 71l €€ pEeUIeHUs, MPOBOJUTH PACUEThl U CPAaBHUBATH



NOJyYeHHOE 3HAYeHUE (PU3NYECKOW BEIMYMHBI C HW3BECTHBIMHU
JTAaHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
(bu3nYeCKUX METOAOB, UCIOJB3Ysl OMHCAHUE MCCIEIOBAHUS, BBIICIATH
IpOBEpsieMOe TPEANOIOKEHHE, OLEHUBATh MPABIWIBHOCTh MOpPSIKa
IPOBEJICHUS UCCIIEI0OBAHUS, 1€JaTh BHIBOIbI;

OPOBOAUTH OMBITHl MO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNA WU
¢usznyeckux CBOMCTB Ted (KamWUIApHBIC SBJICHHS, 3aBHCUMOCTb
JIaBJICHUS BO3/yXa OT €ro oobéMa, TeMIepaTypbl, CKOPOCTH IMpoliecca
OCTHIBaHMsSI M HArpeBaHMs MpPU U3TYYEHUH OT IBETa HU3Iydarouiei
(morymoniaromiei) IMOBEPXHOCTH, CKOPOCTh HWCHApPEHUs BOJABI OT
TEMIEPaTypbl KUIKOCTH M IUIOMAAN €€ MOBEPXHOCTHU, AIEKTPU3ALUS
TE1 W B3aUMOJICHCTBUE OHIIEKTPUUYECKUX 3apsAI0B, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJU3allisl MAaTHUTHBIX TOJIEH MOCTOSHHBIX
MarHuToB, JACWCTBUS MArHUTHOTO MO Ha TPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (opMynHpoBaTH MpPOBEpPSEMbIE MPEANOIOKEHUS, COOUpPATh
YCTaHOBKY U3 MPEUIOKEHHOTO 000pYIOBaHUSA, ONMUCHIBATH XOJ OMNbITA
U (GOpMYIUPOBATH BHIBOJIBI,

BBIMOJHATh MpsIMbIE HM3MEPEHHS TEeMIepaTypbl, OTHOCHUTEIHHOU
BJIQXKHOCTH BO31yXa, CHJIBl TOKAa, HAMpPsDKEHHS C HCHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYMKOB (PU3MUECKHUX BEIUYUH, CPABHUBATH
pe3ynbTaThl  HU3MEpPEHUd ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
HOTPEIIHOCTH;

IPOBOJAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHHBI
OT JApPYroil ¢ HUCHOJB30BAaHWEM MPSAMBIX H3MEPEHUIl (3aBUCHUMOCTh
COINPOTUBIICHHUS MPOBOJHUKA OT €ro JUIMHBI, TUIOLIAAX TOMEPEUHOTrOo
CEUCHHUSI W YJIETbHOTO COMPOTUBJICHHS BELIECTBA MPOBOIAHHUKA, CHUJIBI
TOKa, MIYIIEro 4epe3 MPOBOJAHHUK, OT HANpSHKEHUS Ha MPOBOJHUKE,
UCCIIEJIOBAHUE TMOCIEAOBATEIBLHOIO0 W TapauIeIbHOTO COEIUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITMOJIHATh U3MEPEHUs, CIIEeAys MPEAT0oKEHHOMY IUIaHy, (PUKCUPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUIE TaOMUIl U TpadUKOB,
JIeNIaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIIEIOBAHMS;

IPOBOJAUTH KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEIWYHH (yAeTbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHBJICHHE NPOBOAHMKA, paboTa u
MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOMPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs MPEAI0KEHHOW MHCTPYKLHH,
Y BBIYUCIIATH 3HAYECHUE BETNUNHBI;

coOnoJaTe IpaBWia TEXHUKM O€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHLUIBI JEHACTBUS HU3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHHs (B TOM 4YHCIE:
cCHCTEeMa OTOIIEHUS JOMOB, THTPOMETP, MapoBasi TypOHHA, aMIIEPMETP,
BOJIETMETP, CUETUUK DIEKTPUUECKON IHEPTHH, FIEKTPOOCBETUTEIHHBIC
puOOpHI, HarpeBaTeIbHbIE 3IIEKTPOTIPUOOPHI (mpumepsr),
AIIEKTPUYECKHE MPEeIOXPAaHUTENH, 3JIEKTPOMArHUT, JIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKa), MCHOJb3ysl 3HAHHS O CBOMCTBaX (DHU3MUECKHUX
SIBJICHU W HEOOXOMMBbIC (PU3NUYECKHIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEPUTEIbHBIC
npuOoOpbl MO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (3KUKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUraTEb BHYTPEHHETO
CrOpaHusl, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JIEKTPUUECKUX
Herne C MOC/eNOoBaTeNbHBIM U MapajulelibHbIM — COEAUHEHUEM
2JIEMEHTOB,  pa3nu4yas  YCIOBHbIE  OOO3HAYCHHS  DJIEMEHTOB
ANEKTPUYECKUX LETIEH;

NPUBOJIUTHL NOpUMEPHl  (HAXOAUTh HWHPOPMALMIO O MIpUMEpax)
MPAKTUIECKOTO HMCTOIB30BAHMS (PU3NIECKUX 3HAHUU B MOBCETHEBHOMN
KU3HH ISl 00ecTieueHnst 0€30IaCHOCTH TIPU 0OpaIlleHn! ¢ MpUOopaMu
Y TEXHUYECKUMH YCTPONCTBAMU, COXPAHECHHSI 3I0POBBSI U COOJIOICHUS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPYIKAIOILIEH Cpeae;
OCYILIECTBIISITE  TIOMCK HMH(pOpMAaruu  (QU3MICCKOrO COJNCPIKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM M MYTEM CpaBHEHUS
JOTIOJIHUTENbHBIX HMCTOYHUKOB BBIJICTATh HH(OpMAIMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBOM UITM MOXKET OBITh HEJOCTOBEPHOI;
UCIIONb30BaTh MPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM  Hay4HO-
MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTO CONep KaHus, CIPAaBOYHBIC
Matepuaibl, pecypchl cetd  VHTepHeT, BiaAeTh MOpUEMaAMHU
KOHCITEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMH W3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHBIC MUCHMEHHBIE W KPaTKUE YCTHBIE COOOIICHUS,
0000mas wHpOpMAIMI0O W3 HECKOJBKUX WCTOYHUKOB (DHU3UIECKOTO
COZIep’KaHUsl, B TOM 4YHCIE MYyOJMYHO NPEACTABIATh pPE3YJIbTAThl
MPOCKTHOW WJIM HCCIIEIOBATEIIbCKOM  JIEATEIbHOCTH, MpPH 3TOM
rPaMOTHO MCIIOJIb30BATh M3YUYCHHBIM MOHSATUWHBIN anmapar Kypca
(bU3HKH, COMMPOBOXKIATh BHICTYIUICHHUE MTPE3CHTAIINEH;

IPY BBIOTHEHUN YYEOHBIX TPOEKTOB M HUCCICIOBAHMNA (PU3NUECKUX
MIPOIIECCOB PaCHpeNesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTH 3a BBIOJIHEHUEM IJIaHa JIEUCTBUI
U KOPPEKTHUPOBATH €r0, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JEATEeIIbHOCTD TPYIIIbI, BBICTpanBaTh KOMMYHUKATHBHOE
B3aMMOJICUCTBHE, MMPOSBIISS TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

KOHITy OOyueHus B 9 KJjiacce MpeAMETHBIC Pe3yJibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh c(POPMHUPOBAHHOCT Yy 00YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh IOHATHA: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa,
TpPaeKToOpHsl, OTHOCUTEIBHOCTb MEXaHUYECKOTr0 JBUKEHUS,
nepopmarnus (ymnpyras, IiacTuyeckasi), TpeHHe, HIEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, HEBECOMOCTh MU IMEPErpy3KH, LUEHTP THKECTH, aOCOJIFOTHO
TBEPAOE TENO, LEHTP TKECTH TBEPAOIO TeEJa, pPAaBHOBECHUE,
MEXaHUYECKUEe KOJIeOaHHsI U BOJIHBI, 3BYK, MH(Pa3BYK U yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMM30PYKOCTh M JAIbHO30PKOCTh,  CIIEKTPbl  HCIYCKAHHUS U
norjionieHus, anbgpa, 6era- U raMma-u3IydeHus, WU30TOIbI, sAepHas
DHEPreTUKa;

pa3nuyarh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
najeHue  TeJd, PABHOMEPHOE  JABWKEHHUE 10  OKPYXXHOCTH,
B3aUMOJICHCTBUE  TEJ, PEAKTUBHOE [JBHWKEHHE, KOJeOaTeIbHOE
JBIKEHUE (3aTyXaroUlMe W BbIHY)KJIECHHbBIE KOJ€OaHMs), pPE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXEHUE  3BYyKa,  MPSAMOJIMHENHOE
pacnpocTpaHeHHe, OTpPaXKCHHE U IPEIOMJICHHE CBETa, IOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEIoro CBeTa B CIEKTP U



CIIOKEHHUE CIIEKTPAJIbHBIX LBETOB, JHCIEPCUS CBETa, €CTECTBEHHAas
PaOaKTUBHOCTb, BO3SHUKHOBEHHE JIMHEHYATOrO CIEKTPa W3IIy4YECHHS)
0 ONHMCAHUIO HUX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUNH B
OKpy’KaromeM Mupe (B TOM yucie (pu3ndeckue sIBICHUS B MPUPOJE:
OPWINBBL W OTJIMBBL, JBWXKEHUE IUIaHeT CONHEYHOM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, LIYHAMH, 3XO,
L[BETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIIOTMYECKOE NEHCTBUE
BUJUMOTO, YJIbTPa(UOIETOBOTO M PEHTITCHOBCKOIO  H3JIy4YECHHIA,
€CTECTBEHHBIM  paJHOaKTUBHBIAH  (OH,  KOCMHUYECKHE  JIyuH,
pPaAMOAaKTUBHOE W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
pPaMOAaKTUBHBIX M3JIYyYEHUH HAa OpraHU3M YeJIOBEKa), MpU 3TOM
NEPEeBOAUTh  MPAKTHUYECKYI0 3aJady B  Y4YeOHYIO,  BBLIACIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHU;
ONKCHIBAaTh HW3YyYECHHbIE CBOMCTBAa Tel M (U3UYECKUE SBIICHUS,
UCIOJIb3Ysl (PU3NYECKHE BEJIMYUHBI (CPEIHSASI U MIHOBEHHAsi CKOPOCTh
TeJa NpU HEPABHOMEPHOM JIBHJKEHHUH, YCKOPEHHE, IEpEMENIEHUE, Ty Th,
yIJ0Basi CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CHIA TSKECTH,
YCKOpPEHHE CBOOOJHOrO MAaJEHUs, BEC TeJld, UMITYJbC Tela, UMITYJIbC
CHJIbI, MEXaHW4YecKass padoTa W MOIIHOCTb, MOTEHIHAIbHAA SHEPTHs
Tena, MOAHITOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHUHAJIbHAS YHEPTUs
C)KaTOM NPYKWUHBI, KUHETUYECKAs SHEPrus, IOJHAas MEXaHH4YecKas
JHEpPrus, MEPUOJ W YacToTa KoJieOAaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKa3aTeiab MPEIOMIICHUS
Cpelbl), IpU ONMUCAHHM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, OOO3HAYEHHS W E€IUHULBI (PU3NYECKHUX
BEJIMYMH, HaXOAUTh (HOPMYIbI, CBSI3BIBAIOLINE NAaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTHh TpaduKH H3yUYEHHBIX
3aBHUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBIECHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHHUS,
OPUHIUI CYNEPHO3ULUU CUJI, MPUHLUUI OTHOCHUTENIbHOCTH [ amwies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUs 3apsii0BOIO M MacCOBOTO
yuceNl MpU SANEpPHBIX peakUuusAx, OpH 3TOM JaBaTh CIOBECHYIO
GopMyIUpOBKY 3aKOHa M  3alHMCBhIBaTh €ro  MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHUTyalud  NIPAKTUKOOPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh TPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—
3 JIOrMYECKMX IIaroB € OHNOpOod Ha 2-3 W3Y4YEHHBIX CBOMCTBa
busnyeckux ABIEHUHN, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;
pemarb pacy€THble 3anadd  (ONMparolluecs Ha CHCTeMy U3 23
yYpaBHEHUH), HCHONb3ysl 3aKOHBI M  (OPMYJBL, CBS3BIBAIOIINE
¢u3znyeckue BETMYMHBI: HA OCHOBE aHajM3a yCIOBUS 3a/ayd
3alMCBIBATh  KPAaTKOE YCIIOBHE, BBIABIATh HEAOCTAIOIINAE WU
M30bITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMbBIE
JUISL PELIeHMs, MPOBOJAUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTH
MOJy4YE€HHOTO 3HaueHUs (PU3NUYECKOM BETUUHHBI;



pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
($u3nYeCKUX METOAOB, UCIOJIB3Ysl OMHCAHUE MCCIEIO0BAHUS, BBIICIATH
IpoOBEpsieMOe TPEANOIOKEHHE, OLEHUBATh MPABIWIBHOCTh MOpPSIKa
NOPOBEJCHUS MCCICNOBAaHUS, JieJaThb BBIBOJABI, WHTEPIPETHUPOBATH
pe3ybTaThl HAOIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNW WU
bu3HYeCKX CBOWCTB TN (M3y4eHHE BTOPOTO 3aKkoHa HbroTOHA, 3aKk0HA
COXpaHEHUsl SHEPTUH, 3aBUCUMOCTh MEepUoaa KoJeOaHUN MPY>KUHHOTO
MasiTHUKa OT MAcChl TPpy3a M KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MPSMOJIUHEUHOE pacCIpOCTpaHEHUE
CBETa, pa3joXeHHe OelIoro cBeTa B CHEKTP, H3YYCHHE CBOICTB
M300pakeHHs B TUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpEMeTa B
coOuparomeit TuH3e, HaOII0IeHNE CIUIONIHBIX U JTMHEHYaThIX CIIEKTPOB
U3TYUYEHHs): CaMOCTOATEIbHO COOMpAaTh YCTAaHOBKY U3 M30BITOYHOTO
Habopa 000pyJOBaHUSA, OMHUCHIBATH XOJ OMbITA M €ro pPe3yJbTaThl,
(dbopMyIUpOBaTh BHIBOJIBI,

OPOBOAUTH TMPU HEOOXOJAWMOCTH CEpUI0 TPAMBIX H3MEPEHHIA,
ONpenensisi CpelHee 3HAueHHWE H3MepseMoil BeauuuHbl ((POKyCcHOe
paccTosiHEEe CcoOuparomieil JUH3bI), OOOCHOBBIBATH BBIOOpP crocoba
U3MepeHus (U3MEPUTEIBLHOTO Iprlopa);

IPOBOAUTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHM (3aBUCUMOCTH IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHMM 0€3 HayalbHON CKOPOCTH, IMEpHOJa
KoJIeOaHUI MaTEMaTHYECKOTO MasgTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTHU
yria OTpaXeHHs CBETa OT YyIJia MaJCHUS U YIJia IPeJOMJICHHUS OT yria
NaJeHus): TUIAHUPOBATh MCCIEAOBAaHUE, CAMOCTOSITENBHO COOHpATh
YCTaHOBKY, (UKCUpPOBAaTh pe3yJbTaThl IMOJYyUYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BETWYHMH B BHUJE TaOIHUI] U rpapuKOB, J€aTh BHIBOJBI 110
pe3yJpTaTaM HCCIeI0BaHus;

IPOBOJUTHh KOCBEHHbIE HU3MEpEeHHsI (U3NYECKUX BEIUYUH (CpemHss
CKOPOCTb M YCKODEHHE Telld IIPH PAaBHOYCKOPECHHOM JIBHXKCHHH,
YCKOpPEHHUE CBOOOHOTO MajeHUs, KECTKOCTh MPYKHUHBI, KO3)PHUIIHEHT
TPEHUS CKOJBKEHHsI, MEXaHH4ecKas paboTa W MOIIHOCTb, YacTOTa U
nepuoa KojJebaHuid MaTeMaTHYeCKOro W MPYKHUHHOTO MAasTHUKOB,
ONTUYECKass CWiIa coOMparoulel JMH3bI, pPagUOAKTHBHBIA (DOH):
IUTAHUPOBATh U3MEPEHHUsI, COOUPATh KCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIMOJHATh  WM3MEpPEHUs, Cleays MPEVIOKEHHOM  MHCTPYKIIHH,
BBIUMCIISTh 3HAUEHHWE BEIUYMHBI M aHAJIW3UPOBATh IOJIYYCHHbBIE
pPE3YyJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

coOnogaTe IpaBWia TEXHUKM 0O€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE TNPU3HAKH HM3YyYEHHBIX (U3MYECKUX MOJENECH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOUCUHBIM MCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeIb ATOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHHS (B TOM 4YHCIE:
CIHUJIOMETpP, JATYUKU TOJOKEHHS, PACCTOSHUA M YCKOPEHHMsI, paKera,
9XOJIOT, OYKH, NEepUCKOm, ¢oToanmapar, ONTUYECKHUE CBETOBOJIHI,
CIEKTPOCKOM, 03UMETp, Kamepa BuiabcoHa), MCHOIB3ys 3HAHUSA O



CBOMCTBAaX (PUWYECKUX SABICHUH M HEOOXOAUMBbIE (QHU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh  CXEMbl M  CXEMAaTHYHbIE PHUCYHKHM  HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTETBHBIX npuOopoB U
TEXHOJIOTUYECKUX IPOLECCOB IpPH PEIIEHUU Y4EOHO-NPAKTHYECKHUX
3a]a4, ONTUYECKHE CXEMBbI Ui TOCTPOEHUSI M300paKEHUH B IUIOCKOM
3epKajie ¥ COOMparoIIeH TMH3E,

OPUBOJNUTH NpPUMEpPbl (HAXOAUTh HWH(MOPMALMIO O MpUMeEpax)
PAKTHUYECKOTO HCIIOIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU IS oOecriedeHnsi 6e30MacHOCTH MpH oOpallleHuu ¢ npubopamu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTHYECKOTO MTOBEAEHUS B OKPYIKAIOILIEH Cpeae;
OCYHIECTBIISATh TMOUCK HHPOpMAMKU (U3HUECKOTO COACPKAHUS B
WuTepuere, camocTosTenbHO (OPMYyNUpYys TOMCKOBBIM  3ampoc,
HaXOOUTh  NYTH  ONPEIAEICHUS  JIOCTOBEPHOCTH  MOJYyYEHHOMU
uHbOpMAIlMd HAa OCHOBE MMEIOIIMXCS 3HAHUW U JOMOJTHHUTEIbHBIX
MCTOYHUKOB;

UCIIOJI30BaTh IPU  BBINOJHEHUWM YYEOHBIX 33JaHUl  Hay4HO-
HOMYJISIPHYIO JIUTEpaTypy (DU3HUECKOTO COACpKAaHMs, CHPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMuU
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHusi WH(GOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIE COOOIICHNS Ha OCHOBE
uHGOpPMAIIUU U3 HECKOJIbKUX MCTOYHUKOB (PU3UUYECKOTO COJEpKaHus,
myOJIMYHO MIPEACTABIIATD pe3ynbTaThl IIPOEKTHOU WIH
UCCJIEI0BATENbCKON AESATENBHOCTH, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3YYCHHBI TOHATUHHBIA ammapar H3ydyaeMoro paszjaena (U3NKH U
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIUCH C y4E€TOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosmmuecTBo yacos
Ne HaunmenoBanue pasaenos DJIeKTPOHHBIE (HM(pPOBbIE)
KoHTpoibHbIe IIpakTHyeckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI

Paszpnen 1. ®dusuka u e€ pojib B IO3HAHMHU OKPY’KAKOIEro MUpa

1.1 dusuka - Hayka o IIPUPOJE 2 bubmorexa HOK
) Y prpoaL https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 (o)
HBHHACCKUC BCTHHUHBT 2 1 https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYyYHBIN 5 1 bubnuoreka [JOK
' METO]T MO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Pa3znen 2. IlepBonayanbHble CBeeHUS 0 CTPOEHUM BelleCTBA
but6mmoreka [{IOK

2.1 C
TpOCHHE Betiectsa I https://m.edsoo.ru/7f416194

JBrokeHue u

2.2 B3aMMOJIECTBUE YaCTU 2 1 bubmorexa [TOK
) A I https://m.edsoo.ru/7f416194
BEIIECTBa
)3 ArperaTHbl€ COCTOSIHUS 5 bubnuorexa LIOK
) BEILIECTBA https://m.edsoo.ru/7f416194
Uroro no pazaeny 5

Pa3nen 3. /IBu:xeHne u B3auMojieiicTBHE TeJl



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

bubmuoreka [JOK

1 M
3 CXAHUHCCKOT ABIDKEIHC 3 https://m.edsoo.ru/7f416194
19 Wuepmus, macca, 4 bubnnorexa [JOK
’ MJIOTHOCThH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cnia. B
. BHIR ciit 14 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH M ra30B

Hasnenue. [lepenaua

41 JABJICHUS] TBEPIBIMU 3 but6mmoreka [IOK
’ TEIaMH, )KUIKOCTIMU U https://m.edsoo.ru/7f416194
razaMu
bu6mmoreka [JOK
4.2
JlaBaeHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A
T™MOC(hEepHOE TaBICHUE 6 https:/m.edsoo.ru/7f416194
JlelicTBUE XXKUIKOCTH U rasa
4.4 Ha IOrpy:KEHHOE B HUX 7 Eubmorexa ITOK
’ by https://m.edsoo.ru/7f416194
TEN0
Uroro no pazaeny 21

Pa3nea 5. PaGora n MoIHOCTDH. JHeprus

bubmuoreka [JOK
A P
. ab0Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBbI 5 bubmorexa HOK

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

bubmuoreka [JOK

>3 Mexaririeckas oHeprit 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaunmenoBanue

KoauuyecTBo yacoB

Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ie/ioB U TeEM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NpOrpamMmel padoThI padoThbI
Pa3nen 1. TemioBble siBieHus
11 Crtpoenue u cBoiicTBa . bu6mmoteka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
1.2 Tenosbie npouecce 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiiekTpuyeckue 1 MAarHMTHbIE SIBJICHUS
DNEeKTpUYECKUE 3apsiibl.
2.1 3a fl;};HHHC Teﬂai IfIIX 7 1 bubmorera [IOK
) P N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 IlocTosHHBIH 20 i . bu6nuoreka [JOK
' AJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2. M
3 ATHITTHBIC ABICHIE 6 ! 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnnorexa [JOK
’ WHYKIHST https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 14.5



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
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9 KVIACC

HaumenoBaunue KoauuecTBO yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ie/ioB U TeEM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMPorpamMMmslI padoThI padoTbI
Pa3nen 1. Mexannyeckue siBJeHHs
MexaHnueckoe
1.1 BIDKCHHE U CITOCOOBI 10 1 bubmmorexa LIOK
) a https://m.edsoo.ru/7f41a4a6
€ro ONnuCcaHus
bubnmoreka [JOK
1.2 B i
SAMMOACHCTBME Tel 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHe
Hbl COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHEI
21 MexaHn4ecKkue . 3 bu6mmoreka [IOK
' KoJIcOaHUs https://m.edsoo.ru/7f41a4a6
29 MexaHn4eCKUe BOJIHBL. g i 3 bu6nuoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3znen 3. DiieKTpPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DNEeKTPOMarHuTHOE 6 2 bubmuorexa [JOK
oJIe " https://m.edsoo.ru/7f41a4a6

OJICKTPOMArdHuTHBIC



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

BOJIHBI

Uroro no pazaeny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
41 3aKoHBI 6 bubnuorexa [JOK
' pacipocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
49 JIuH3bI 1 onTHYECKHE 6 bubmuoreka [JOK
' MIPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bubmmoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paznen S. KBanToBble siBJIeHUS
Hcnyckanue u
5.1 MOTJIOIICHHUE CBETA 4 bubmmorexa LIOK
) m https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrtpoeHue aTOMHOTO 6 bubnnoreka [JOK
' saapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. A
33 AACPHEIE peakitan 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17

Pa3znea 6. IloBTopuTE 1bHO0-00001IAKO NI MOYJIb

6.1

[ToBTOpEeHue n
000011eHne
coJiep;KaHus Kypca
¢uzuku 3a 7-9 kiacc

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

Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







ITOYPOYHOE INTAHUPOBAHMUE
7 KUIIACC

Ne n/m Tema ypoka

KoaunuyecTBO 4acoB

DJIeKTpPOHHbIe N (poBbIe 00pa3oBaTeIbHbIE Pecypchl

Bcero

KoHTpoabHbIe

IIpakTHyeckue

padoThbI

padoThbI

®dusnka — HayKa 0 NpUpoe.
SIBiIeHUS TPUPOIBI.
PuU3NYECKHUE SBJICHUS

MexaHudecKkue, TCIIOBEIC,
AIEKTPUYECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnuecKre BEINIUHbBI U UX
U3MEpEeHHe

Ypok-uccienopanue
"N3mepenue TeMreparypsl
IIPY TIOMOIIH JKUAKOCTHOTO
TEPMOMETpA U JIaTUHUKA
TeMIeparypbl"

Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKU U3Yy4arOT
MIPUPOAY.
EcrecTBeHHOHAaYUYHBINA METO
no3Hanusa. Onucanue
(bU3HYECKUX SIBJICHUH C

bu6mmoreka LIOK https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

HOMOIILIO MOJETIEN

Ypok-uccnenoBaHue
"[IpoBepka rumoTe3bl:
JIaJIbHOCTH MOJIETA [IApHUKa,
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OO0JIbIIe, YeM OOJIbIIE
BbICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BEILIECTBA

bubmuoteka I{OK https://m.edsoo.ru/ff09fe0a

I[BI/I)I(CHI/IG HaCTull BE€IICCTBA

bu6mmoreka LIOK https://m.edsoo.ru/ff0a013e

VYpoxk-uccinenopanue «OMnbITbI
10 HAOJIOIEHUIO TEILUIOBOTO
paCIIUPECHHS Ta30B»

10

ArperaTHble COCTOSIHUS
BEILIECTBA

11

B3anmocBs3p MeXIy
CBOMCTBaMH BEIICCTB B
Pa3HBIX arperaTHbIX
COCTOSIHHSIX U UX
aTOMHOMOJIEKYJISIPHBIM
crpoerreM. OcCOOEHHOCTH
arperaTHBIX COCTOSTHHM BOJIbI

bubmnoreka LIOK https://m.edsoo.ru/ff0a0378

12

MexaHn4ueckoe IBIKCHHUE.
PaBHOMEpHOE U
HEPaBHOMEPHOE JBUKECHHUE

bu6manoreka LOK https://m.edsoo.ru/ff0a05¢c6



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

13

Cxopocts. Enunuiist
CKOpOCTH

bubmuoreka I{OK https://m.edsoo.ru/ff0a079c¢

14

Pacuer iyt 1 BpeMeHH
JIBUKCHHUS

bu6mmoreka LIOK https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3aKkoH MHEPLIMH.
BzaumojeiicTBue Ten Kak
MIPUYMHA U3MEHEHUS CKOPOCTH
JBHOKCHHS Tell

bu6mmoreka [IOK https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemecTBa. Pacuer
Macchl U 00beMa Tejia 10 ero
IUIOTHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHnas pabota
«OmnpeneneHne MIOTHOCTH
TBEPIOTO TEIIa

18

Penrenue 3amad mo reme
"ITinoTHOCTH BemecTsa"

bubmnoreka L1OK https://m.edsoo.ru/ff0al23¢c

19

Cuna xak XxapakTepucTUKa
B3auMoieiicTBus Ten. Cua
ynpyroctd. 3akoH ['yka

20

JlaGoparopHas pabota
«M3ydenue 3aBUCUMOCTH
pactsbxeHus (nedpopmariun)
IIPYKHUHBI OT IPUJIOKEHHON
CHIIBD»

21

SIBaenwme Tarorenus. Cuia
TAXKCCTH



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c

22

CBsi3b MEXy CHIION TSKECTH
u Maccoi Tena. Bec Tenma.
Pemenne 3amad 1o Teme
"Cuna Tsxectn"

but6mmoreka LIOK https://m.edsoo.ru/ff0al778

23

Cuna TsyKecTH Ha ApyTUx
mranetax. Ouznyueckue
XapaKTEPUCTUKU TUIIAHET

bubmuoteka I{OK https://m.edsoo.ru/ff0al502

24

I/I3MepeHI/Ie CHII. I[I/IHaMOMeTp

bu6mmoreka LIOK https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecomocTh

bu6mmoreka LIOK https://m.edsoo.ru/ff0al778

26

CrnoxxeHue IByX CHII,
HaIpaBJIEHHBIX 0 OJHON
npsMoid. PaBHoielicTBy01Iast
cui

bu6mmoreka [IOK https://m.edsoo.ru/ff0ala70

27

Pemenue 3anau no teme
"PaBHoneiicTByrOMIas cri"

28

TpeHue CKOJIbKEHNs U TPEHUE
nokos. Tpenue B ipupone u
TEXHUKE

bubmuoreka I{OK https:/m.edsoo.ru/ff0alb9c

29

JlaGopatopHas paboTa
«HM3ydenue 3aBUCUMOCTU
CHUJIBI TPEHUS CKOJIBKEHUS OT
CUJIBI IaBJICHUS U XapakTepa
COIPUKACAOLINXCS
MMOBEPXHOCTEID)

bu6nmoreka LIOK https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agay Ha
OnpeJieTIeHUE



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778

PaBHOJCHCTBYIOLIEN CUIIBI

31

Pemenue 3amau no remam:
«Bec Tenay, «['papuueckoe
n3zo0paxenue cuimy, «CHIIb,
«PaBHOACHCTBYIOIIAS CUII»

bu6mmoreka LIOK https://m.edsoo.ru/ff0alde0

32

KonTponbnas pabota no
TeMaM: «MexXaHu4eCcKoe
IBIKEeHHUE», «Macca,
IUIOTHOCThY, «Bec Temay,
«I'padpuueckoe n3odpakeHue
crny, « CHIIBDy

33

Hasnenne. CriocoObl
YMCHBIICHUS U YBEINYCHUS
JTABJICHHS

bu6nmoreka LIOK https://m.edsoo.ru/ff0a20a6

34

JlaBneHnue raza. 3aBUCUMOCTD
JIaBJIEHMS ra3a OT 00bEMa,
TEeMIEPATyPhI

bu6mmoreka L{OK https://m.edsoo.ru/ff0a2376

35

[lepenaua naBienus
TBEPBIMH TEITAMH,
JKHUIKOCTSIMH U ra3aMu. 3aKOH
ITackans

but6mmoreka [{OK https://m.edsoo.ru/ff0a25b0

36

I[aBJ'IeHI/IG B XXUJKOCTH U Ira3sc,
BBI3BAHHOC I[eﬁCTBHeM CHIJIbI
TSKECTHU

bu6mmoreka [IOK https://m.edsoo.ru/ff0a2718

37

Pentenue 3amad mo teme
«JlaBlieHHE B KUJIKOCTH U

but6mmoreka [{OK https://m.edsoo.ru/ff0a2826



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

rase. 3akou [lackais»

38

Coobmaromuecs: cocysl

bubmuoreka I{OK https:/m.edsoo.ru/ff0a2970

39

I'mapaBnmyeckuii mpecc

bubmuoteka [{OK https://m.edsoo.ru/ff0a3136

40

Maunowmetpsl. [TopurneBoi
SKUIKOCTHEIM HAcOC

41

Atmocdepa 3emmn. [Ipuannsb
CyILIECTBOBaHUS BO3yIIIHON
000J104KH 3eMIIH.
3aBUCUMOCTh aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HAJl
YPOBHEM MOpsI

bubmnoreka LOK https://m.edsoo.ru/ff0a2b5a

42

Bec Bo3ayxa. ATmocdepHoe
JTaBIICHUE

bubmuoteka I{OK https://m.edsoo.ru/ff0a2b5a

43

W3mepenune atMochepHOTO
nasienust. Oneit Toppuuemn

bu6mmoreka L{OK https://m.edsoo.ru/ff0a2da8

44

3aBUCUMOCTB aTMOC(EpHOTo
JTABJICHUS OT BBICOTHI HaJl
YPOBHEM MOps

bu6mmoreka LIOK https://m.edsoo.ru/ff0a2fc4

45

bapometp-anepous.
ATMocdepHOe aBIeHHe Ha
pa3IMYHBIX BBICOTaX

bu6mmoreka LIOK https://m.edsoo.ru/ff0a2fc4

46

Penrenue 3anad mo teme "
AtMocdepHoe naBienue"

47

JlelicTBrE )KUJIKOCTH U Ta3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

bu6mmoreka [{OK https://m.edsoo.ru/ff0a3276



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

48

JlaGopartopnast pabota
«Omnpenenenue
BBITAJIKWBAIOIIEH CHITBI,
JIEUCTBYIOILIEH HA TEJO,
MOTPY>KEHHOE B KUJKOCTH)

bu6mmoreka LIOK https://m.edsoo.ru/ff0a33fc

49

JlaboparopHnas paboTa 1mo
teme «lccnegoBanue
3aBHCHMOCTH Beca Teja B BOJIE
0T 00bEMa NOrpyKEHHOHU B
KUOKOCTBh 4aCTH TCJIa»

bub6muoreka I1OK https://m.edsoo.ru/ff0a3514

50

IInaBanue Tea

bubmuoreka I{OK https:/m.edsoo.ru/ff0a3a96

51

JlaGopatopHas paboTa
"KoHcTpyupoBanue
apeoMeTpa WIn
KOHCTPYUPOBAHHE JIOAKH U
omnpeaeneHue eé
rpy3onoabéMHOCTH"

52

Pemenue 3amau mo remam:
«IImaBanue CyIoB.
BOSI[yXOHJ'IaBaHI/Ie»,
((I[aBJ'ICHI/Ie TBCPABIX TCJI,
JKUJIKOCTEH U Ta30B)

bu6mmoreka L{OK https://m.edsoo.ru/ff0a3654

53

KonrtponbHas pabora no reme
«/laBnenue TBepAbIX TEN,
JKUIIKOCTEN U
ra3oB»/Bcepoccuiickas
IpoBepouHas paboTa npu



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc

IIPOBEICHUHU C
HCIIOJIb30BAaHUEM KOMIIBIOTEPA

54

Mexanndeckasi paborta

bu6mmoreka L{OK https://m.edsoo.ru/ff0a382

55

MormHocTh. EnuHuner
MOIITHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccnenoanue "Pacuér
MOIIIHOCTH, Pa3BHUBAEMOM MpH
HoabéMe 1o JiecTHuie"

57

IIpoctele MexaHU3MBI. Ppruar.
PaBHOBecue cui Ha peiuare

58

Pbrdaru B TexHuke, ObITY U
npupoze. JlaboparopHas
pabora «lccnenoBanue
YCJIOBUI paBHOBECHS pblUara

0.5

bubmuoreka I{OK https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau o reme
«Y ci10BUs paBHOBECHUS
ppI4ara»

bubmuoreka I{OK https:/m.edsoo.ru/ff0a48a6

60

Koadduuuent noneznoro
JecTBUS MeXaHU3Ma.
JlaGoparopHas pabota
«M3mepenne KI1/] HaknoHHOM
TUIOCKOCTH

0.5

61

Pemrenue 3amad rmo teme
"Pabora, momuocTh, KITJ["

bubmuoteka [{OK https://m.edsoo.ru/ff0a4c48

62

MexaHudeckas SHEepTHsl.
Kunetnueckas u

bu6mmoreka LIOK https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

NMOoTCHIUAJIbHAA DHCPIUa

63

3aKOH COXpaHEHHUS
MEXaHUYECKON YHEPrun

bu6mmoreka L{OK https://m.edsoo.ru/ff0a4360

64

VYPOK-3KCIIEPUMEHT IO TEME
"OKCnepUMEHTaILHOE
OmpeIeJICHUE U3MEHEHUS
KUHETUYECKON 1
MOTEHIIMATBHON SHEPTUU NpU
CKaTBIBaHHMH TeJIa MO
HAKJIOHHOH IIJTIOCKOCTH"

65

KonrponbHas pabora no reme
«PaboTa 1 MOIIIHOCTB.
OHeprus»/Bcepoccuiickas
npoBepouHas paboTa npu
NPOBEICHUH HAa OyMa)KHOM
HOCHUTEIIE

66

PesepBHblii ypok. Pabora c
TEKCTaAMU II0 TEME
"MexaHn4ecKkoe IBHKeHHuE"

bu6mmoreka LIOK https://m.edsoo.ru/ff0adee6

67

PesepHbIii ypok. Pabora ¢
TekcTaMu 110 TeMe "JlaBieHue
TBEPBIX TEN, )KUIKOCTEH U
razoB"

bu6mmoreka [IOK https://m.edsoo.ru/ff0a4ffe

68

PesepBHblit ypok. Pabora c
TekctaMu 1o Teme "Pabora.
MoutHocTs. DHeprus"



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

12




8 KVIACC

Ne ni/m Tema ypoka
KosanuyectBo 4yacos DJIeKTpPOHHbIe N (poBbIe 00pa3oBaTebHbIE Pecypchl

KonTpoabHbie IpakTnyeckue

B
cero padoThI padoThI

OCHOBHBIE TOJIOKEHUS

MOJIEKYJISIPHO-KMHETHIECKOM
yUp 1 bu6mmoreka [{OK https:/m.edsoo.ru/ff0a5256

TEOPHUHU U UX ONBITHBIC
MOATBCPKACHUA

Macca u pazmep aTOMOB U
MOJIEKYJI

Mogenu TBEpIOTO, KUIKOTO U
3 ra3000pa3HOro COCTOSHUI 1 bubmuoreka LIOK https://m.edsoo.ru/ff0a540¢e

BCIICCTBA

OOBsicHEeHHE CBOUCTB
TBEPIOTO, )KUJKOTO U
ra3000pa3HOro COCTOSTHHM
BEIIIECTBA Ha OCHOBE
IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU

KpI/ICTaJ'IJII/I‘leCKI/IC u

1 bubmuoteka I{OK https://m.edsoo.ru/ff0a5800
amop(dHbIe Tena

CmauunBanue u
6 KauJUISIPHOCT. 1 bu6nuoteka L{OK https:/m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSKEHHE



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

TennoBoe pacupeHue u
CoKaTue

bubmuoreka I{OK https://m.edsoo.ru/ff0a5a26

Temneparypa. Cs3b
TeMIIEpaTypPhl CO CKOPOCTBIO
TEIUIOBOT'O IBM)KEHUS YaCTHULL

BHyTpeHHSIsS SHEprHs.
CrocoObl U3MEHEHUS
BHYTPCHHEH SHEPTUU

bu6nmoreka LIOK https://m.edsoo.ru/ff0a5¢c60

10

Bupl Teronepeaaun

bu6mmoreka LIOK https://m.edsoo.ru/ff0a6412

11

VYpok-koHpepeHus
"IIpakTrueckoe
HCIOJIb30BaHUE TETIJIOBBIX
CBONCTB BEILIECTB U
MaTEepUajIoB B LIETAX
sHEeprocoOepekeHus"

bu6mmoreka [IOK https://m.edsoo.ru/ff0a65¢0

12

KonnuecTBO TEIUIOTHI.
VnenpHasg TENII0EMKOCTD

bu6mmoreka [{OK https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIOBOTO
Oananca. TeriooOmMeH 1
TEIIOBOE PaBHOBECHE

bubmnoreka LIOK https://m.edsoo.ru/ff0a7088

14

JlaGoparopHas paboTa
"HccnenoBanue sBICHUS
Ter1000MeHa pu
CMEIIMBAHUU XOJIOJHOU U
ropsiaei Bojb!"

bubmuoteka I{OK https:/m.edsoo.ru/ff0a6a98

15

Pacuet koanuuecTBa TCIIJIOTHI,



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26

HEOOXOIUMOI0 I
Hal"peBaHI/ISI TCJla 1
BBIACTISICMOI'O UM HpI/I
OXJIQXKJICHUH

16

Jlaboparopnas pabota
"Onpenenenue yaenbHOU
TEIJIOEMKOCTH BelecTna"

bubmuoteka I{OK https://m.edsoo.ru/ff0a6bb0

17

3Hepr W TOIIJIKBA. YI[C.TIBHB.H
TCIJIOTA CTOpAaHUA

bu6mmoreka LIOK https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u OTBCPJACBAHUC
KpHUCTATNINICCKUX TECJI.
VY aenpHas TemnoTa MiaBICHUS

bu6mmoreka LIOK https://m.edsoo.ru/ff0a71d2

19

JlaGopaTtopHnast pabota
"OnpeneseHue yaenabHOU
TEIJIOTHI IUIaBJIeHU Jbpaa"

bu6mmoreka L{OK https://m.edsoo.ru/ff0a72fe

20

[TapooGpa3zoBanue u
KoHeHcanus. Mcnapenue

but6mmoreka [IOK https://m.edsoo.ru/ff0a740¢

21

Kunienne. Y nenpnas termiora
napooOpa3oBaHus U
KOHJICHCAIINU. 3aBHCUMOCTh
TEeMIIepaTypbl KUTICHHS OT
aTMOC(EPHOTO J1aBJICHUS

bubmunoreka L1OK https://m.edsoo.ru/ff0a786¢

22

BitaxxHOoCTB BO31yXAa.
JlaboparopHnas pabota
"Onpenenenue
OTHOCHUTEJbHOU BJIAXKHOCTH

bubmuoreka I{OK https:/m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0

BO3IyXa"

23

Pemenue 3agay Ha
ONpeieTICHUE BIaKHOCTH
BO3/lyXa

24

[TpuHIMIBI paOOTHI TETIIIOBBIX
neurareneil. [Taposas
TypOuHa. /[Burarens
BHYTPEHHETO CTOPAHUS

25

KIIJI TenmoBoro aBurarers.
TemnoBrle nBUTATEIN U
3alllUTa OKPYIKAIOIIEH cpeibl

bubnuoteka [{OK https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs U
MIpEeBpaLICHUs SHEPTUHU B
TEIUIOBBIX IpoLieccax

27

IToaroTroBka K KOHTPOJIBHOMN
pabote o Teme "TermoBsie
siBieHus. MI3MeHenune
arperaTHbIX COCTOSIHUI
BenrecTna"

bu6mmoreka [{OK https://m.edsoo.ru/ff0a832

28

KonTponbhast pabota no teme
"TennoBble SABJICHUS.
N3menenue arperaTHbIxX
COCTOSTHHH BemecTna'

bubmnoreka LIOK https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
ANIEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenoBaHue



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

"DnexTpu3anus Teia
WHIYKIUEN U TIPU
CONPUKOCHOBEHUU"

31

B3auMozeicTBue 3apsyKeHHbBIX
ten. 3akoH Kynona

bubmuoreka I{OK https:/m.edsoo.ru/ff0a87e4

32

DJIEKTPUUYECKOE T0JIE.
HarmpsixeHHOCTB
AIIEKTPUYECKOTO TOJIS.
ITpuHnun cyneprno3uuuun
AIEKTPUUECKHUX TOJIEN

bu6mmoreka LIOK https://m.edsoo.ru/ff0a8a0a

33

Hocurenu 3nekTpuveckux
3apsAA0B. DIEeMEHTapHBIH
3apsan. CtpoeHue atoma

34

HpOBO,Z[HI/IKI/I U JUBJICKTPUKH.
3aKkoH COXpaHCHUA
QJICKTPHUYCCKOI'O 3apsaaa

bu6mmoreka LIOK https://m.edsoo.ru/ff0a8ef6

35

Pemrenue 3ama4d Ha
MIPUMEHEHNE CBOMCTB
AIEKTPUUECKUX 3aPsA0B

bu6mmoreka [IOK https://m.edsoo.ru/ff0a90cc

36

DNEeKTpUYECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHMUS.

M cTOYHNKHN 3IEKTPUYECKOTO
TOKa

bub6munoreka L1OK https://m.edsoo.ru/ff0a95a4

37

JleficTBHS DIIEKTPUYECKOTO
TOKa

bubmuoteka I{OK https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBaHue



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

"JleficTBHE IEKTPUUYECKOTO
0JIs1 HA IPOBOJIHUKHU U
JTUAJIEKTpUKN"

39

DNEeKTpUYECKUH TOK B
MeTalIax, KUJIKOCTAX U ra3ax

bu6mmoreka LIOK https://m.edsoo.ru/ff0a9838

40

DJneKTpuyecKas Uenb U €
COCTaBHBIE YaCTU

41

Cuna Toka. JlaboparopHas
pabora "M3mepenue u
peryaupoBaHUe CUIIbI TOKA"

0.5

bu6mmoreka [{OK https:/m.edsoo.ru/ff0a8bd6

42

DJIEKTPUYECKOE HANIPSIKEHHUE.
BoasT™metp. JITaGopaTropHas
pabora "M3mepenue u
peryJiMpoBaHue HaNpsKeHUs "

0.5

bu6mmoreka [{OK https://m.edsoo.ru/ff0a9¢14

43

ConpoTHBII€HNE IPOBOIHUKA.
VY nenbHOE CONPOTUBIIEHNE
BEILECTBA

bu6mmoreka [{OK https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopnast pabota
"3aBUCUMOCTD
AIIEKTPUIECKOTO
COIIPOTUBJICHUA ITPOBOJHUKA
OT €TI0 JJIMHBI, IJ10IIaa1n
MOTIEPEYHOTO CEUCHHUS U
Marepuaia"

bu6mmoreka [{OK https://m.edsoo.ru/ff0aa738

45

3aBHCHUMOCTH CHUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma Juist

bubmnoreka LIOK https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838

y4acTKa Ueu

46

JlaGopatopHas pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO uepe3
PE3UCTOp, OT CONPOTUBIICHHUS
pe3ucTopa M HaINPsHKCHUS Ha
pesuctope"

bubmuoteka I{OK https://m.edsoo.ru/ff0aa04e

47

[TocnenoBarenbHOE U
MapaJuIeIbHOE COEAUHEHHUS
MIPOBOJHUKOB

48

Jlaboparopnas paboTa
"IIpoBepka mpasuiia
CJIO’KEHUS HaIIPsDKECHUH TIpU
10CJeI0BATEIbHOM
COEJIMHEHUH JIBYX
pe3ucTopoB”

bu6mmoreka I{OK https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopHnas pabota
"[IpoBepka nmpaBuia Ass CUJIbI
TOKa MU MapajieIbHOM
COEIMHEHUH PE3UCTOPOB"

bu6mmoreka [IOK https://m.edsoo.ru/ff0aadle

50

Penrenue 3amaud Ha
npuMeHeHne 3akoHa Oma ayis
Pa3IUYHOTO COCTUHEHUS
MIPOBOJTHUKOB

bu6mmoreka [IOK https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MOIIHOCTE
AJIEKTPUYECKOTO TOKA. 3aKOH
xoyns-Jlenna

bu6mmoreka [{OK https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa04e

52

JlaGopartopnast pabota
"Onpenenenue padboOTsl U
MOIITHOCTH AJIEKTPHYECKOTO
ToKa"

bub6mauoreka LOK https://m.edsoo.ru/ff0ab3e0

53

DneKTpUYecKHe Lenu 1
HNOTPEOUTEIH INEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

bubmuoteka I{OK https://m.edsoo.ru/ff0ab660

54

IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme
"DnexkTpruuecKue 3apsabl.
3apspKeHHbBIE Tela U UX
B3aUMOJICUCTBUS.
IToCTOSIHHBIN TIEKTPUIECKUN

TOK"

bubmuoreka I{OK https://m.edsoo.ru/ff0abd2c¢

55

Konrposnbnas padora no reme
"DnexkTpruuecKkue 3apsabl.
3apspKeHHbBIE Tela U UX
B3aUMOJICHCTBUS.
IToCTOSIHHBIN TIEKTPUIECKUN
Tok"/Bcepoccuiickas
IIpOBEpOYHas paboTa npu
IIPOBEJCHUHU C
HCIIOJIb30BaHUEM KOMIIBIOTEPA

bubmuoteka I{OK https:/m.edsoo.ru/ff0abea8

56

ITocTossHHBIC MArHUTHI, HX
B3aUMOJIENCTBUE

57

Ypoxk-uccienopanue

bu6mmoreka LIOK https://m.edsoo.ru/ff0ac3d0



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

"U3yuenue nonei
HOCTOSTHHBIX MAarHuToB"

58

MarnauTtHoe 1osie. MarautHoe

moJie 3eMJIA M €r0 3HAYCHUE
IUTA J)KU3HU Ha 3eMiie

bubmuoteka I{OK https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruutHoe
I10JI€ DJIEKTPUUECKOI0 TOKA
MarauTtHoe 1ose KaTyIIKH C
TOKOM

bu6mmoreka LIOK https://m.edsoo.ru/ff0ac1d2

60

[Ipumenenue
AIIEKTPOMATrHUTOB B TEXHHKE.
JlaGopatopHas paboTa
"N3yueHue nencTBus
MAarHMTHOTO ITOJIS Ha
MIPOBOJIHUK C TOKOM"

0.5

bubmuoteka [{OK https://m.edsoo.ru/ff0ac74a

61

DJIeKTPOABUTATEH
IMOCTOSTHHOT'O TOKA.
Hcnonb3oBaHue
ANIEKTPOJABUrATENICH B
TEXHUYECKUX YCTPOUCTBAX U

Ha TpaHcnopte. JlabopaTtopHas

pabota "KoHcTpynpoBanue u
u3yudeHue paboTbl
aneKTpoaBUraTesns”

bu6mmoreka LIOK https://m.edsoo.ru/ff0ac86¢

62

OmnebiTel @apazes. 3aKoH
AIEKTPOMATHUTHOMN
nHaykuuu. [Ipasuio Jlenna



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac0ba

63

Onektporereparop. CrocoOsl
MOJIYYEHUS DIEKTPUIECKON
SHEPruu. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUu

64

IToaroroBka K KOHTPOJIBHOMN
paborte 1o Teme
"DJIeKTpUUECKUE U
MarHuTHBIC sIBJICHUS"

65

Konrponbnas padora no reme
"DnexTpuueckue u
MarHUTHbIC
seneHns""/Beepoccuiickas
IIpOBEpOYHas paboTa mpu
NPOBEICHUH HA OyMa)KHOM
HOCHTENe

bubmuoreka I{OK https:/m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. Pabora ¢
TekcTaMmu 110 TeMe "TennoBrlie
sBieaus"

bubmuoteka I{OK https://m.edsoo.ru/ff0acc5e

67

PesepBHblii ypok. Pabora c
TEKCTaMU II0 TEME
"IIoCTOSIHHBIN NEKTPUIECKUI

TOK

bu6mmoreka LIOK https://m.edsoo.ru/ff0acdc6

68

PesepBHblii ypok. Pabora ¢
TEKCTaMU 110 TEME
"MarauTHbI€ sSiBICHUS"



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5




9 KVIACC

Ne ni/m Tema ypoka

KosnuyecTBO 4acoB

JJeKkTpoHHbIe MG POBBIe 00pa3oBaTeJbHbIE PECYPChI

Bcero

KonTpoabHbie

IpakTnyeckue

padoThI

padoThbI

Mexannueckoe IBIKCHHUE.
MarepuanbHas TOUKa

PaBHOMEpPHOE ITPAMOJIMHEWHOE
JIBUKCHHE

bubmmoreka [{OK https://m.edsoo.ru/ff0ad19a

PaBHOMEpHOE IIPAMOJIMHEWHOE
JBUYKECHUE

bubnunoteka LIOK https://m.edsoo.ru/ff0ad19a

PaBHOMEpHOE NpsIMONTUHENHOE
JBUKEHUE

but6mmoreka [{OK https://m.edsoo.ru/ff0ad19a

CucreMa oTcyeTa.
OTHOCHTEIBHOCTE
MEXAHUYECKOI0 IBUKECHUS

but6mmoreka [{OK https://m.edsoo.ru/ff0ad474

HepaBHomepHoOe
MPSMOJIMHETHOE JIBUKEHHE.
CpenHsisi ¥ MTHOBEHHas
CKOPOCTb

IIpssmonuneHoe
PaBHOYCKOPEHHOE JBH)KEHUE.
VYckopenue

but6mmoreka [{OK https://m.edsoo.ru/ff0ad8d4

CkopocTh IPSIMOJIMHENHOTO
PABHOYCKOPEHHOTO JBHKEHHSL.



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

I'paduk ckopoctu

JlaGoparophas paboTa
"Onpenenenre yCKOpeHus Tena
MIPU PAaBHOYCKOPEHHOM
JIBIDKEHUU 110 HAKJIOHHOU
MI0CKOCTH"

bubnmoreka [{OK https://m.edsoo.ru/ff0adb18

10

CB00OOHOE TaIEHHE TEIL.
Onpitel [Nannnes

11

PaBHOMepHOE NBHKEHUE TIO
okpykHocTu. [leproa u yacrora
oOpartenus. JIuneitHas u
yIJIOBasi CKOPOCTH

but6mmoreka I{OK https:/m.edsoo.ru/ff0ael76

12

[lenTpocTpeMuTENIHLHOE
yCKOpeHue

13

IlepBb1it 3ak0oH HproTOHA.
BexTop cubl

but6mmoreka [{OK https://m.edsoo.ru/ff0ae612

14

Bropoii 3akoH HeroToHa.
PaBHOelicTBYIOIIAsA crita

bubnmoreka [{OK https://m.edsoo.ru/ff0ac72a

15

Tperunii 3akoH HproToHAa.
Cynepno3unuus cui

bu6nuoteka LIOK https://m.edsoo.ru/ff0ac982

16

Pemenue 3amau Ha IMPUMCHCHHUC
3akoHOB HrroToHa

but6mmoreka [{OK https://m.edsoo.ru/ff0aebb6e

17

Cuna ynpyroctu. 3akoH ['yka

but6mmoreka I{OK https://m.edsoo.ru/ff0aeca2

18

Pemenne 3agau o reme «Cua
YIPYTOCTI

19

JlaGopaTtopHnast pabota

bubnmoreka [{OK https://m.edsoo.ru/ff0ace28



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18

«OnpenenenHue )KeCTKOCTU
PYKUHBD)

20

Cuna tpeHus

bubmuoreka I{OK https://m.edsoo.ru/ff0af738

21

Pemenue 3ama4d o teme «Cua
TPCHUS

but6mmoreka L{OK https://m.edsoo.ru/ff0afa26

22

JlaGopaTtopHnas pabota
"Onpenenenne ko3 hunreHTa
TPEHUS CKOJIbKECHUS"

but6mmoreka L{OK https://m.edsoo.ru/ff0af8be

23

Penrenue 3amad mo teme
"3axonsl HeroTona. Cuia
yrpyroctu. Cuna tpeHus"

but6mmoreka [{OK https://m.edsoo.ru/ff0afb8e

24

Cuia TSKECTH U 3aKOH
BCEMHUPHOT'O TATOTEHUSI.
YckopeHne cBOOOTHOTO
TaICHHUS

bu6mmoteka LIOK https://m.edsoo.ru/ff0af044

25

Ypoxk-konpepenuus "JIBmxenue
TEJI BOKPYT TPAaBUTALIMOHHOTO
nentpa (CosiHeyHasi cucTEMa).
[NamaxkTuku"

26

Pemenne 3agau o reme "Cuiia
TSXKECTU U 3aKOH BCEMUPHOTO
TAroTeHus"

bu6nunoteka LIOK https://m.edsoo.ru/ff0af5f8

27

ITepBas kocMHUeCKast CKOPOCTb.
HesecomocTs 1 neperpysku

bubmuoreka [{OK https://m.edsoo.ru/ff0af33¢c

28

PaBHOBecue MaTtepuanbHON
TOYKH. AOCOJIIOTHO TBEPAOE

but6mmoreka L{OK https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738

Tesio. PaBHOBecHe TBEPAOTO
TeJa ¢ 3aKPEIUIEHHOM OChIO
BpalleHusi. MOMEHT CHIIBI.
LleHTp TSKECTH

29

PaBHOBEeCHE MaTepraIbHON
TOYKH. AOCOIIOTHO TBEPAOE
Teso. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIUIEHHOM OChIO
BpallieHusi. MOMEHT CHIIBL.
LlenTp TsKECTH

30

Pemrenue 3agad mo reme
"MowmeHT cuibl. Llentp
TsoKECTH"

bubnmoreka [{OK https://m.edsoo.ru/ff0b02b4

31

IToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme "MexaHuueckoe
nBIKeHue. BzaumoaencTaue

"

TCJI

bu6nunoteka LIOK https://m.edsoo.ru/ff0b0408

32

KonTponbhas pabota mo Teme
"MexaHU4YeCcKOe IBIKEHHE.
B3aumoneiictBue ten"

bu6nmoteka LIOK https://m.edsoo.ru/ff0b06ec

33

Nmnynbce Tena. UMiynbse cumbl.
3aKOH COXpaHEeHHS UMITYJIbCa.
Ynpyroe u Heynpyroe
B3aMMOJICIICTBHE

but6mmoreka [{OK https://m.edsoo.ru/ff0b07fa

34

Pentenue 3amad mo teMe "3aKkoH
COXpaHEHUs UMIyJibca'

but6mmoreka [{OK https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4

35

Ypoxk-koHpepeHuus
"PeakTUBHOE JBH)KEHUE B
pUpOJIE U TEXHUKE"

36

Mexannueckas pabota u
MOIITHOCTb

bu6nunoteka LIOK https://m.edsoo.ru/ff0b0a84

37

Pabora cuibl TSKECTH, CUITBI
YOPYTOCTH U CHJIBI TPEHUS

bu6nunoteka LIOK https://m.edsoo.ru/ff0b0db8

38

JlaGopaTopHnas pabota
«Ormpenenenue paboThI CHITBI
TPEHUS IPU PAaBHOMEPHOM
JIBU)KEHUU TEJa 0
TOPU30HTAIBLHON MOBEPXHOCTH

39

CBs13b SHEpruu U paboTHI.
[TorenuuanbpHas 3HEpPTUs

40

Kunernueckas sneprus.
TeopeMa 0 KHHETHYECKOM
SHEPruu

but6mmoreka [{OK https://m.edsoo.ru/ff0b0c32

41

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

42

JlaGoparophas paboTa
«M3y4yeHne 3aK0Ha COXpaHEHHS
SHEPTUN

bubmuoreka [{OK https://m.edsoo.ru/ff0b12fe

43

KonebarensHoe JABMKCHUEC U €TI0
XapaKTCPUCTHKU

bubnuoreka [{OK https://m.edsoo.ru/ff0b1858

44

3aryxaromue KoneOaHusl.
By KIeHHbIE KOJIeOaHMsI.

but6mmoreka L{OK https:/m.edsoo.ru/ff0b20f0



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

Pe3onanc

45

MaremaTnueckuii u
MPY>KUHHBIA MasTHUKHU

46

VYpok-uccaenoBanue
«3aBUCUMOCTb IIEPHOJA
KOJIEOAHUH OT JKECTKOCTH
NPY>KUHBI U MAaCChI TPy3a»

bubnuoreka [{OK https://m.edsoo.ru/ff0b197a

47

[IpeBpatienre sHEPrUu Npu
MEXaHUYECKUX KOJIeOaHUAX

48

JlaGopaTtopHnast pabota
«OrpeienieHne 4acToThl U
nepuo/ia KojaeoaHui
NPYKUHHOTO MasiTHUKa)

but6mmoreka [{OK https://m.edsoo.ru/ff0blaec

49

JlaGopaTtopHnast pabota
«IIpoBepka HE3aBUCHMOCTH
nepuo/ia KojaebaHuii rpysa,
MOJIBEIIEHHOTO K HATH, OT
Macchl Irpy3a»

but6mmoreka [{OK https://m.edsoo.ru/ff0b197a

50

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHHYECKUX BOJIH.

HpOI[OJ'IBHI)Ie H MTOMNICPCYUYHBIC
BOJIHBI

bubnuoreka L{OK https://m.edsoo.ru/ff0b21fe

51

Ypoxk-koHpepeHuus
"MexaHUYECKHUE BOJITHBI B

TBEpAOM Teine. CelicMuueckue

BOJIHBI"



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

52

3ByK. Pacnipoctpanenue u
OTpaKCHHE 3BYKa

53

Ypok-uccnenoBaHue
"HabmroeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

54

FpOMKOCTB 3BYKa U BbICOTA
TOHA. AKyCTI/ILICCKI/Iﬁ PE30HAHC

55

Ypok-koHpepeHus
"YapTpa3Byk ¥ HHPPa3BYK B
MPUPOJIC U TEXHUKE"

but6mmoreka L{OK https://m.edsoo.ru/ff0b23ca

56

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHusa. MexaHudyeckue
KoJieOaHMs U BOJIHEI"

but6mmoreka [{OK https://m.edsoo.ru/ff0b25{0

57

KonTponbhas pabota no teme
"3aKOHBI COXPaHEHUS.
Mexannyeckue KojnebaHus u
BOJIHBI"

58

DIIeKTPOMarHuTHOE TOJI€.
BJ'IGKTpOMaFHI/ITHI)IC BOJIHBI

bubmuoreka I{OK https://m.edsoo.ru/ff0b2abe

59

CBolicTBa 2JIEKTPOMArHUTHBIX
BOJIH

60

Ypok-konpepennus "Llkana
AIIEKTPOMATHUTHBIX BOJIH.
Hcnons3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JJIs

bu6nuoreka LIOK https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca

COTOBOM CB31"

61

Ypok-uccnenosanue "HMzyuenue
CBOMCTB QJICKTPOMArHUTHBIX
BOJIH C IIOMOIIBIO MOOWMIILHOTO
tenedona"

bu6nunoteka LIOK https://m.edsoo.ru/ff0b2c6¢

62

Pemienne 3ama4d Ha OIIPECACIICHUC
YaCTOTHI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

63

DJIeKTpOMarHuTHas mpupojia
cBeta. CKOpOCTh CBETA.
BoaHoBBIE cBOMCTBA cBETA

bubnuoreka [{OK https://m.edsoo.ru/ff0b31d0

64

HcTouHuKkHu cBeTa.
[IpamonuneitHoe
pacrpocTpaHeHHe CBETaA.
3atmenust CosHiia v JIyHbl

but6mmoreka [{OK https://m.edsoo.ru/ff0b3658

65

3aK0OH OTpaXEHUs CBETA.
3epkana. Pemenue 3amad Ha
MIPUMEHEHHE 3aKOHA OTPaKeHUs
cBeTa

but6mmoreka [{OK https://m.edsoo.ru/ff0b38c4

66

[Ipenomnenue cera. 3aKoH
NPEJIOMIICHUS CBETa

bubnuoteka L{OK https://m.edsoo.ru/ff0b3aca

67

ITonmHOE BHYTpEHHEE OTpaKeHUe
cBera. Mcrnonp30BaHue MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
OIITHYECKUX CBETOBOJIAX

bubmuoreka I{OK https://m.edsoo.ru/ff0b3c5¢

68

JlaGopatopHas paboTa



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c

"UccnenqoBanue 3aBUCUMOCTH
yTJia MPETOMIICHHSI CBETOBOTO
Jy4a OT yIJia aJcHHs Ha

rpasuue "Bo3ayX-cTeKio""

69

Ypoxk-koHpepeHuus

"M cnoap30BaHue IOJTHOTO
BHYTPEHHETO OTPAXKECHHUSL:
CBC€TOBO/JbI, OIITUKOBOJIOKOHHAaA
CBA3L"

70

JIumselr. OnrTnyeckas cuia
JINH3EI

bu6nunoreka LIOK https://m.edsoo.ru/ff0b3f2¢

71

[Toctpoenue nzo0paxkeHUi B
JMH3aX

bubnuoreka [{OK https://m.edsoo.ru/ff0b444a

72

JlaGopaTopHnas pabota
"Onpenenenre GoOKyCHOTO
paccTOSHUS M ONTHYECKON CHIIBI
cobuparoiei TuH3b1"

but6mmoreka L{OK https://m.edsoo.ru/ff0b4206

73

VYpok-koHpepeHus
"OnTudeckue JIMH30BLIC
puoopsI"

but6mmoreka I{OK https://m.edsoo.ru/ff0c0a7e

74

I'na3 xak onTuyeckas cucrteMa.
3penue

bu6mmoteka LIOK https://m.edsoo.ru/ff0b4684

75

Ypok-koHpepenus "ledexTo
3peHus. Kak coxpanurs 3penue"

76

Pasnoxenue 6enoro cBera B
cnektp. Oneitel HeroTOHA.

bubnunoreka LIOK https://m.edsoo.ru/ff0c0f4c



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

CrnosxeHue CeKTpaIbHbIX
uBeToB. Jlucnepcus cBera

Jlaboparopnas pabota "OnbITHI
0 Pa3JI0’KEHHIO OeJIoTo CBETa B

77 CIIEKTP ¥ BOCIIPUATHIO LIBETA bubnmoreka [{OK https://m.edsoo.ru/ff0c0e2a
MPEIMETOB MPHU X HAOIIOICHUU
Yyepe3 IIBETOBbIC (QMIBTPHI"
VYpok-npaktukyM "BoiaHoBbIE

78 CBOIICTBa CBETa: AUCIEPCHS,
uHTepdepeHus u audpaxus”
Omnebitel Pesepdopna u

79 pdopx but6mmoreka [{OK https://m.edsoo.ru/ff0c12a8
TUTaHeTapHast MOZENb aTOMa

20 [Toctynater bopa. Moaens
aroma bopa
Hcnyckanue u MorioneHue

81 cBeTa aToMoM. KBaHTEL. but6mmoreka I{OK https://m.edsoo.ru/ff0c144¢
JInnelyaTeie CIIEKTPHI
VYpok-npaktukym "Habntonenue

82 " bu6mmoreka IHOK https://m.edsoo.ru/ff0c1550
CIIEKTPOB UCITyCKaHUS

83 PagnoakTUBHOCTE U €€ BUJIBI bu6nunoteka LIOK https://m.edsoo.ru/ff0c1672
CtpoeHue aTOMHOTO sijipa.

84 P AP but6mmoreka [{OK https://m.edsoo.ru/ff0c18ac
Hyxnonnas monensb
PannoakTuBHbBIE MpeBpalleHuUs.

85 A pespait but6mmoreka [{OK https://m.edsoo.ru/ff0clal4
N3otonst

86 Pemenue 3amaq mo reme: but6mmoreka [{OK https://m.edsoo.ru/ff0c1bda

"PamroaKkTUBHBIE



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

npeBpauieHus"

87

IIepuon nonypacnana

88

VYpok-koHpepeHus
"PannoakTUBHBIE U3ITyUYEHUS B
IIPUPOJIE, MEINULINHE, TEXHUKE"

bu6nunoreka LIOK https://m.edsoo.ru/ff0c2126

89

SAnepHbie peakuuu. 3aKOHbI
COXpaHEHHUS 3apsATI0BOTrO U
MacCOBOT'O YHCET

but6mmoreka L{OK https://m.edsoo.ru/ff0c1¢58

90

DHeprus CBA3M aTOMHBIX sIJIEP.
CBs13b MaccChl U SHEPTUH

but6mmoreka [{OK https://m.edsoo.ru/ff0c1d7a

91

Pemenne 3amad mo Teme
" nepHble peakuun”

92

Peaknuu cuHTe3a U ejIeHusa
anep. Uctounuku suepruu
CoiHma u 3BE31

bubmuoreka [{OK https://m.edsoo.ru/ff0c1e88

93

Ypok-koupepenmus "Anepuas
sHepreTuka. JlercTeus
PaIMOAKTUBHBIX U3TyUYEHUN Ha
JKUBBIE OPraHU3MBbI"

94

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
"DeKTpOMarHuTHOE MOJIE.
DJIEKTPOMarHUTHBIE BOJHBI.
KBaHToBEIE siBicHUA"

bu6nunoteka LIOK https://m.edsoo.ru/ff0c223e

95

Kontponbhas pabota no teme
"DIEKTPOMarHuTHOE TMOJIE.



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126

DIIEKTPOMArHUTHBIE BOJHBI.
KBauroBsie sBieaus"

96

[ToBTOpenue, obo0IIEHHE.
JlabopatopHbie pabOTHI 11O
Kypcy "B3aumoneiictBue ten"

bubnmoreka [{OK https://m.edsoo.ru/ff0c245a

97

[ToBTOpenue, o6o0IIEHHE.
Pemienne pacueTHBIX 1
Ka4eCTBEHHBIX 33/1a4 [0 TeMe
"TemoBsie mpoiecch”

bu6nunoteka LIOK https://m.edsoo.ru/ff0c2572

98

[ToBTOpEHME, 000OIICHHE.
Perenne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 0 TEME
"KIIJI TermmoBbIX aBUrareieit’

but6mmoreka I{OK https://m.edsoo.ru/ff0c2a22

99

[ToBTOpEeHmE, 0600IICHHE.
Pemenne pacdeTHBIX U
Ka4eCTBEHHBIX 3a7a4 110 TEME
"KII/L anekTpoycTaHOBOK"

but6mmoreka [{OK https://m.edsoo.ru/ff0c2b30

10

[ToBTOpenue, 0600IICHHE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "CBeToBbIe siBIICHUS"

but6mmoreka I{OK https://m.edsoo.ru/ff0c2¢52

10

[ToBTOpeHue, 06001IEeHNE.
Pabora ¢ Tekcramu 1o Teme
"3aKOHbBI COXpaHEHUS B
MexaHuke"

bubmuoreka I{OK https:/m.edsoo.ru/ff0c2d6a

10

[ToBTOpenue, obo0ImIEeHHE.
Pabota ¢ TekcTaMu 110 TeME

bubnuoreka [{OK https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c245a

"Kosnebdauus v BOJIHBL"

[ToBTOpenue, o6o0IIEHHE.

10
3 Pabota ¢ TekcTaMu 1o TemMe 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c3044
"CBeToBbI€E sIBIEHUA"
10 [ToBTOpenue, o6o0IIEHHE.
4 Pabora ¢ TekcTamu no Teme 1
"KBanToBas U siiepHas pusuka'
OBUIEE KOJIMYECTBO YACOB
104 27

I10 ITPOIT'PAMME



https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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