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MNOSACHUTEJIbBHAS 3AITMCKA

Paboyas nporpamma 1o TeXHOJOTHH Ha YPOBEHb OCHOBHOT'O 00IIero 00pa3oBaHus it 00y4Jaromuxcs
5-9-x kmaccoB MAOY «Cpenuss mkona Ne 8» pazpaborana B COOTBETCTBUU C TPEOOBAHUSAMMU:

o ®enepanibHOro 3akoHa 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepannny;

e ipukaza MunnpocBemienus ot 31.05.2021 Ne 287 «OO0 yrBepxkaeHun (deaeparibHOro
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapPTa OCHOBHOTO 00IIEro 00pa3oBaHUs»;

e mpukaza MuanpocBemenus ot 18.05.2023 Ne 370 «OO0 yrBepxkacHun (eaepanbHON
00pa3oBaTebHON MPOTPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs»;

e npuka3za Munnpocsemenuss ot 22.03.2021 Ne 115 «O06 yrBepxknaenuu Ilopsaka opranuzauuu u
OCYILIECTBIICHUS] 00pa30BaTEeNbHON NEATENbHOCTH MO OCHOBHBIM 00I1€00pa30BaTebHBIM IporpaMmaM —
00pa3zoBaTeNIbHBIM IMPOTpaMMaM HAYaJbHOTO OOIEro, OCHOBHOTO OOIIEro MW CpeaHero oOIIero
00pazoBaHUs»;

o CIT 2.4.3648-20 «CaHuTapHO-3MUJIEMUOJIOTHYECKHE TPEeOOBaHUS K OpPraHMU3alUsM BOCHUTAHHS U
oOy4eHHs, OTHbIXa M O3JIOPOBIICHUS JETEH M MOJOAEKH», YTBEPKICHHBIX TOCTAHOBJICHHWEM TJIaBHOTO
canuTapHoro Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TpeOOBaHUS K 0OECIIEUeHNI0 OE30MMACHOCTH U
(wnmm) Oe3BpeqHOCTH JUIsl 4enoBeKa (aKTOPOB Cpeapl OOWTaHUS», YTBEP)KACHHBIX IMOCTAHOBICHUEM
IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOIO IJIaHAa OCHOBHOTO 00IIero oOpazoBaHusi, yrBepxkaeHHoro npukazom MAOY «Cpenuss
mkosa Ne 8» ot 31.08.2023 Ne 611 «O06 yTBepkIeHHH OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
o011ero 0Opa3oBaHUs»;

e (henmepasibHOM paboyeii MporpaMMBbl 0 yueOHOMY npeameTy « Dusukax».

Copnepkanue mnporpamMmbl IO (U3MKe HampaBiIeHO Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOMH
I'PaMOTHOCTH 00Oy4aroIUXCsl U OpraHu3aliio n3ydyeHus (U3MKU Ha JeITeIbHOCTHON OCHOBE. B mporpamme
1o (M3UKE YYUTHIBAIOTCS BO3MOXXHOCTH Y4eOHOTo mpenMera B peanusamuu tpedoanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METAlpeIMETHBIM Pe3ylbTaTaM OOy4YeHHMsl, a TAKkKe MEXKIPEIMETHbIE CBA3H
€CTECTBEHHO-HAYYHbIX YUE€OHbIX IIPEAMETOB Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHusl.

IIporpamma 1o ¢u3uKe ycTaHaBIMBAET paclpeesieHre yueOHOro Marepuaia 1o rojam o0ydeHus (1o
KJjlaccaMm), IpeularaeT NpUMEpHYIO MOCIEN0BATEIbHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS
IIPEIMETHOTO COJIEPKaHMs U y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcs.

IIporpamma mo ¢usuke pa3zpaboTaHa C ILEJIbI0 OKa3aHUS METOAWYECKOH MOMOILM YYUTEII0 B
co3/laHuM paboueil MporpaMmsl 10 y4€OHOMY IIPEIMETY.

dusmKa ABJISETCS CUCTEMOOOPA3YIOIIUM Ul €CTECTBEHHO-HAYUHBIX YUE€OHBIX IIPEIMETOB, IIOCKOJIBKY
¢u3nueckre 3aKOHbI JIeXKAT B OCHOBE IIPOLIECCOB U ABJICHUM, U3y4aeMbIX XUMHUEH, OM0JI0THEH, aCTPOHOMUEH
u (usnueckoir reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, HPEJOCTaBISAET
HauOoisiee sCHble 00pa3lbl NMPUMEHEHUS HAy4HOTO MeTOJa IMO3HaHUs, TO €CTh croco0a MOoJydeHus
JOCTOBEPHBIX 3HaHUI O MUpE.

OnHa M3 IIaBHBIX 33ad (U3MUECKOro oOpa3oBaHMs B CTPYKType 00IIero oOpa3oBaHUsI COCTOUT B
(hopMUPOBaHUN €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH U MHTEpEca K HayKe Y 00yJaronuxcs.

N3yuenne ¢pu3nku Ha 6a30BOM ypOBHE MPEAINOJIAraeT OBJIAJCHHUE CIACAYIOIUMU KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBACHSATH SIBICHUS,

® OIICHMBATh U MOHUMAaTh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHMS;

® UHTEpPHPETHPOBATh JAaHHBIE W HCIOJIb30BaTh HAyuHBIE JOKA3aTeNbCTBA IS IMOJyYCHUS
BBIBO/IOB.



Lenn n3yuenus (U3MKU HAa ypOBHE OCHOBHOTO o0miero oOpaszoBaHus omnpenencHsl B Konuenmmu
npernoaaBanus yueOHoro npeamera «Pusnkay B 00pa3oBaTenbHbIX opranuzamnusix Poccuiickoir @eneparui,
peanu3yonMX OCHOBHbIE 00Ieo0pa3oBaTeNbHbIE IMPOrpaMMbl, YTBEpXKAEHHOH pemienneM Komnerun
MunuctepctBa npocsemienus Poccuiickoit @enepanuu (mporokost ot 3 nexadps 2019 r. Ne [TK-48H).

Henn usyyenus ¢pusuku:

e npuoOpeTeHHe HHTEpeca M CTPEMIICHHS OOyJalomMXCS K HAyYHOMY H3YYCHHIO TIPHPOJIBI,

pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
® pa3BUTHE NPEACTABICHUN O HAyYHOM METOJE MO3HAHHS W (OPMHPOBAHUE HCCIIECAOBATEIHCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJbTaTa M3y4YCHUs OCHOB CTPOCHHUS MAaTEpPHU H
(GyH1TaMEHTaJIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHuE MpeACTaBICHUN O POMM (U3MKKA A Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH;

® pa3BUTHE NPEICTABICHUNH O BO3MOXHBIX cdepax Oyayuied npodeccHOHaIbHON NeATeNbHOCTH,
CBSI3aHHOM C (U3UKOH, MOATOTOBKA K JlaibHeHIIeMy 0Oy4eHHUIO B 3TOM HaIlpaBJIEHUU.
Joctrmxenne 3THX Iefned NmporpaMMmbl MO (U3UKE Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
obecnieunBaeTcs pelIeHUEM CIEIYIONUX 3a1aY.
e MpuOOpeTeHHEe 3HAaHUM O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKHX, TEIIOBBIX,
AIIEKTPUYECKHX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MpuOOpeTeHHe YMEHUN ONUCHIBaTh M OOBACHATH (U3MYECKUE SBJICHHUS C HCIHOJIb30BAaHUEM
MOJIyY€HHBIX 3HAHU;

® OCBOEHHME METOJIOB PELICHMs MPOCTEHIIMX PacuyETHBIX 3aJad C MCIOJIb30BaHUEM (PU3MUECKUX
MoOJeJIed, TBOPUYECKHUX U MPAKTUKO-OPUCHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUH HAOIIOJATh NPUPOJHBIE SBJICHUS M BBINOJIHATh OMbBITHI, JJAOOPATOPHBIE paOOTHI
U 3KCIIEPUMEHTAJIbHBIE UCCIIEI0BaHUS C HCIIOJIb30BaHUEM U3MEPUTEIILHBIX TPHUOOPOB;

® OCBOCHHE MPHUEMOB pabOTHI ¢ HHPOPMAIHEH (HU3NUECKOTO CoAepKaHus, BKIIOYas HH(YOpMAIUIo O
COBPEMEHHBIX IOCTHKEHUAX (PU3MKH, aHATIU3 U KPUTHUECKOE OLIEHUBaHHE MH(POPMALINY;

® 3HAaKOMCTBO cO c(epamu npodecCHOHATbHON JESITEIbHOCTH, CBSI3aHHBIMU C (QU3UKOH, U
COBPEMEHHBIMU TEXHOJIOT'MSIMU, OCHOBAHHBIMHU Ha JIOCTHXKEHUAX (PU3MUECKON HAYKH.

Ha nzyuenune ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus oTBoAUTCS 238
yacoB: B 7 kiacce — 68 vacoB (2 4aca B HeJeno), B 8 kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kiacce —
102 gaca (3 4aca B HEZIEIIO).

IIperyaraemelii B mporpamme 1o (U3MKe IepedyeHb J1a0opaTOpHbIX pPabOT U OMNBITOB HOCHUT
PEKOMEH/IATENIbHbIN XapakTep, y4uTellb JejJacT BbIOOp HpoBeleHHs JabOopaTOpHBIX pabOT M ONBITOB C
y4€TOM MHIUBHIYalIbHbIX OCOOEHHOCTEH OOydaroluxcsi, CHUCKa SKCIEPUMEHTAJIbHBIX 3a/aHul,
Ipe/UlaraéMblX B paMKaX OCHOBHOI'O T'OCYIapCTBEHHOIO K3aMeHa 1o (usuke.

COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka 1 e€ posib B NO3HAHUM OKPY/KAIOILEr0 MUpPA.

®usnka — Hayka o mpupoje. SBneHus npuponabl. Ousndeckue SBICHUS: MEXaHUYECKUE, TEIUIOBBIE,
IEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3Mmepenue ¢usndeckux BenuuyuH. Pusmdeckue npubopsl. Ilorpemnocts
n3MepeHuil. MexayHapoaHas CUCTeEMa €IMHHLL.

Kak ¢u3uka u npyrue ecrecTBEHHble HAyKd H3y4yaloT NpHpoay. EcTecTBEHHO-HAayyHBIH METOJ
MO3HAHUsA: HAOJI0/IeHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT O MTPOBEPKE
TUINoTe3, 00BbsICHEHNE Ha0MoJaeMoro siieHus. Onucanue GU3NYEeCKUX SIBJICHUN C IOMOIIBIO MOJETIEH.



Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®uznyeckue NpuOOPHI U MPOIeIypa MPSIMBIX U3MEPEHUH aHATOTOBBIM U U(POBBIM TPUOOPOM.
Jlabopamopusvie pabomot u onvimul.

OmnpeneneHue eHbl IeIeHUs IKaIbl H3MEPUTEIBHOTO PUoopa.

N3mepenue paccTossHUM.

N3mepenue o0bEMa KUAKOCTU U TBEPJIOTO TEA.

Ormpezenenue pa3MepoB MaJbIX TEJ.

N3mepenue TemnepaTypbl IpU MOMOLIH KUJKOCTHOIO TEPMOMETPA U IaTUUKa TEMIIEPATyphI.
[IpoBenenue uccienoBaHMs 1O IPOBEPKE TUIOTE3bl: JAIBHOCTh MOJETA IIAPHUKA, MYLIEHHOTO
TOPU30HTAJIBHO, T€M 00JIbllIE, UeM 0O0JIbILIE BHICOTA ITYCKA.

ok wnpE

Pa3nen 2. [lepBoHayaibHbIe CBeJIeHHSI 0 CTPOEHHH BellleCTBA.

CrpoeHre BemIeCTBA: aTOMBI W MOJIEKYIbI, MX pa3Mepbl. OTBITBI, JTOKA3bIBAIONINE JIUCKPETHOE
CTPOCHHE BEIIECTBA.

JIBmwxenue vactuil BemiecTBa. CBs3b CKOPOCTH JBIKEHMSI YacTHI] ¢ Temrmeparypoi. bpoyHoBckoe
nBHKeHUE, Tuddy3us. B3anMoaelicTBHe YacTHIl BEIIECTBA: MPUTSHKCHUE U OTTATKHBAHUE.

ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOCHHE T'a30B, KHUJAKOCTEH M TBEPIBIX (KPUCTALUTHICCKUX) TEIl.
B3anMocBsI3b MEX/Ty CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHHUSIX U X aTOMHO-MOJICKYJISIPHBIM
ctpoerreM. OCOOCHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHUS.

2. HaOmonenue muddysuun.

3. HaOmronenue sBiieHUM, 0OBSICHIIOMMXCS NPUTSHKEHUEM WM OTTAJIKUBAaHUEM YacTHUIl BEUIECTBA.

Jlabopamopnwie pabomel u onvimel.

1. Omenka muamerpa aToMa METOJIOM PsIIOB (C UCoyib30BaHUEM (hoTorpaduii).

2. OmnpIThI 110 HAOJIOICHUIO TETUIOBOTO PACHIMPEHHUSI TA30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoaeicTBHeE TeJl.

Mexanuyeckoe nBwkeHue. PaBHomMepHOe U HepaBHOMepHOe jaBibkeHue. Ckopocth. CpenHsas
CKOPOCTh MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT mytu u BpeMeHu IBUKEHUSI.

SIBnenue wHepuuu. 3aKoH HHepHUH. B3aumojeiicTBHe Ten Kak MPUYMHA W3MEHEHHUS CKOPOCTH
nBUKeHHs Ten. Macca kak Mepa uHepTHOCTH Tena. [1noTtHocTs BemecTBa. CBSA3b INIOTHOCTH € KOJIMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEIEeCTRA.

Cuna kak xapakTepHucTuKa B3aumojeiicTsus ten. Cuna ynpyroctu u 3akoH ['yka. M3smepeHnue cuisl ¢
MOMOIIBI0 TMHAMOMETpa. SIBjeHue TsIroteHus u cuia Tsokectu. Culla TSHKECTH Ha JAPYrux IiaHeTrax. Bec
tena. HeBecomocth. ClioskeHue CHUII, HAlpaBJICHHBIX MO OMHOU mpsiMoi. PaBHoxelcTByromas cun. Cuna
TpeHus. TpeHue CKOJIbKEHUS U TPEeHUE MOoKos. TpeHue B Ipupojie U TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHU4eCcKoro IBHKEHHS Tela.

N3mepenune ckOpoCTH MPSMOIUHEHHOTO JBUKCHHUS.
Habmtonenue sSiBJIeHUS] HHEPITUH.

Habmronenue n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TE.

A

CrnosxeHue cull, HapaBIeHHBIX 110 OJTHOU MPSIMOH.

Jlabopamopusvie pabomot u onvimol.

1. OmpeneneHwie CKOPOCTH pPAaBHOMEPHOTO JIBMKEHHS (IIapuka B OJKUJKOCTH, MOJEIU
ANEKTPUIECKOTO aBTOMOOUIIS M TaK Jlanee).



w

Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHUs OpycKa WM IapuKa M0 HAKJIOHHOM MII0OCKOCTH.
Onpenenenne MIOTHOCTH TBEPIOTO TENA.

OneITHI, JAEMOHCTPUPYIOIINE 33aBHUCHMOCTh  pacTsOKeHUs  (medopMainu) TPYKUHBI  OT
IIPUJIOKEHHOHN CHUIIBI.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBXKEHMSI OT Beca Tella U XapakTepa
COIPUKACAIOIINXCS TIOBEPXHOCTEM.

Pasnen 4. /laBjienue TBEPABIX TeJl, }KHAKOCTEH M ra3oB.
Hasnenue. CriocoObl yMEHBIICHUSI ¥ YBEIMYCHUS JaBiieHus. JlaBieHue raza. 3aBUCUMOCTh JaBICHUS

raza or o0ObéMa, temneparypol. [lepemada maBneHus: TBEPABIMU TelaMH, KUJIKOCTSAMH W Ta3aMu. 3aKOH

[Tackans. IIlHeBMaTHUeCcKHe MalIMHBI. 3aBUCUMOCTb JIaBJICHUS JKUJKOCTH OT TIyOuHBbI. ['mapocraTuueckuit

napaaokc. CooOmraronuecs cocypl. [ uapaBindeckiue MeXaHu3Mbl.
Atmocdepa 3emnu u armoceproe mamieHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON 000J0YKH
3emnu. OneiT Toppuuennu. M3mepenue atMocepHOTro NaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS

OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 1yist uamepeHus: atMochepHOro AaBICHHUS.

JleficTBUE XKHIKOCTH W Ta3a Ha MOTPYXEHHOE B HUX Teio. BeiTamkuBaromias (apXxumenaoBa) CHIIA.

3akoH Apxumena. [InaBanue Ten. Bo3gyxomnnaBaHue.

Hemoncmpayuu.

1. 3aBUCHUMOCTP JAaBJICHHS T'a3a OT TEMIIEPATYPHI.

2. Tlepenaua maBIICHUS KHUJIKOCTHIO U Ta30M.

3. CooOmaroniecs CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. TlposiBnenue aeicTBust aTMOCHEPHOTO TaBIICHUS.

6. 3aBUCHMOCTb BBITAIKUBAIOUICH CHUIIBI OT 00BEMA NOTPYKEHHOW YacTU Tela M IJIOTHOCTH
KUIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIEH CHJIBI BECY BHITECHEHHOM YKHIKOCTH.

8. VYcnoBue muaBaHUS TeN: IUIABaHME WJIM TOTPYXKEHHE Tel B 3aBUCHUMOCTH OT COOTHOIICHHUS

IUIOTHOCTEH Telia 1 KHUOKOCTH.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTh YaCTH TeJa.
Ornpenenenre BHITATKUBAIONIEH CUITBI, JCHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B )KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOIICH HA TEJIO B XKHUIKOCTH, OT MAacChl
Tena.

OnbITHI, AEMOHCTPUPYIOUIUE 3aBHCHUMOCTh BBITAJIIKMBAIOIICH CHIIbI, JEHCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUAKOCTh YaCTH TEJA U OT IJIIOTHOCTHU KHIKOCTH.
KonctpynpoBanue apeomerpa WM  KOHCTPYMPOBAHHME JIOAKM U OOpenelieHue  eé
rpy30M0IBEMHOCTH.

Paznea 5. PaboTra u MOIIHOCTH. JHEPIUsl.
Mexanuyeckasi pabota. MOITHOCTb.

HpOCTHe MCXAaHU3MBI: pbIYyar, 6J'IOK, HaKJIOHHas IIJIOCKOCTb. HpaBI/IJIO paBHOBECUA pbIUara.

[IpumeHeHne mnpaBuiia paBHOBECUS phlyara K OJOKy. «3o0sioToe mpaBuio» MexaHuku. KIIJ[ mpocteix

MCXaHU3MOB. HpOCTHe MCXaHHU3MbI B 6LITy 1 TCXHHUKCE.
Mexanuueckas SHEpPrus. Kunernueckas u IMOTCHIMAJIbHAA SHCEPIrUsi. HpeBpameHI/Ie OAHOro BHIA
MEXaHHYECKOH SHEPIruu B z[pyroﬁ. 3aKkoH COXpAaHCHU DHEPTHUU B MCXAHUKCE.

Jemoncmpayuu.

1.

IIprmepbl NPOCTHIX MEXaHNU3MOB.

Jlabopamopusvie pabomot u onvimol.



1. Ompenenenuie pabOTHI CHIIBI TPEHHS NMPU PABHOMEPHOM JBIDKCHUHU Telld 1O TOPU3OHTAILHOM
MMOBEPXHOCTH.

2. WccnemoBaHue yCIOBHI paBHOBECHS phluara.

3. Usmepenue KIIJ HaKJIOHHON TIIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTUH.

8 KUIIACC

Paznen 6. TenioBble siB1eHHS.

OcCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO--KMHETUUECKOM TEOPUHU CTPOCHMSI BellecTBa. Macca U pa3mepbl
aTOMOB M MoOJIeKyl. OTMbBITHI, MOJITBEPKIAIONINE OCHOBHBIC TOJIOKEHUS MOJICKYISIPHO-KHHETUYECKON
TEOpHH.

Mopnenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro cocTosiHui BemecTBa. Kpucrannuyeckue u aMmopQHbie
Tena. OObsICHEHHE CBOMCTB ra3oB, XUAKOCTEH M TBEPABIX TEI HAa OCHOBE IOJIOKEHUH MOJIEKYISIPHO-
-KHUHETUYECKOU Teoprn. CMauyMBaHWE Y KaMWIISIPHBIC SBJICHU. TeIIOBOE paclIupeHne U CKaTHe.

Temmnepatypa. CBsA3b TeMmeparypbl CO CKOPOCTHIO TEIUIOBOTO JBMKEHHUS dacTull. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHsS BHYTPEHHEW SHEpPruM: TeIulonepeaadya W coBepiieHue padoTel. Bumbl
TEIUTOTIEPEIauM: TEIIONPOBOAHOCTh, KOHBEKIIUS, H3TyUeHHE.

KomnuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BENIECTBA. TeMI000OMEH M TEIUIOBOE PaBHOBECHE.
VYpaBuenue TterioBoro Oamanca. [lmaBieHne W OTBepAECBaHUE KPHUCTAIIMYECKUX BEIIECTB. Y eiabHas
teriota TiaBieHus. [lapooOpaszoBanme u konzaeHcamus. Vcmapenuwe. Kumenwe. YnenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhI KUTIEHUS OT aTMOC(EPHOTO JTaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMI0Ta CTOPaHUSL.

[Ipunnumer pabotel TeroBbix auratenei KIIJ[ TemmoBoro mpurarens. TemsoBbie ABUTaTenud W
3al[uTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO TBHYKEHUS.
Ha6mronenue quddysuu.
Habmronenue siBiaeHu cMayiBaHUS ¥ KaMWJUTSIPHBIX SIBJICHHM.
Habmronenue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa M HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna u3mepeHus TeMneparypsl.
Buas! Tenonepenayuu.
OxJaxkJIeHue MpU COBEPUICHUH PaOOTHI.
Harpeanue nipu coBepiieHIN pabOThl BHEITHUMH CHUIIAMH.
. CpaBHEHUE TEMIOEMKOCTEN pa3InYHbIX BELLECTB.
. Habmonenune xunenus.
. Habmoenue mocrosiHCTBa TeMIIEpaTyphl MPU TUTaBICHUH.
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13. Mojieau TETUIOBBIX JIBUTATENICH.

Jlabopamopuwvie pabomot u onvimol.

OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUS.

OnBbITHI MO BRIPAIIMBAHHUIO KPUCTAJIIOB TIOBAPEHHOM COJIM WIIK caxapa.

OnbITHI MO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TET.
Omnpenenenre AaBlieHUs BO3yXa B OalsIOHE MITPHIIA.

ok wbdPE

OHLITBI, JACMOHCTPUPYIOIIUC 3aBUCUMOCTDb HaBJICHHUA BO3AYyXa OT €TI0 00bEMa u HarpeBaHusd HUJIN
OXJIAXKJICHHUA.



6. IIpoBepka runore3bl JUHEHHOW 3aBUCUMOCTHU JUTMHBI CTOJIOMKA KMJIKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIepaTyphl.

7. Habmonenune W3MEHEHUS BHYTPCHHEH SHEPruM Tella B pe3yjbTare TeIUIonepeAayd u paboThl
BHEILIHUX CUJL.

8. MHccrnenoBanue siBieHHs TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOAHON U rOpsiYeid BOIBI.

9. OmpeneneHne KOJMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOHW NpHU TEMIIOOOMEHE C HarpeThM
METAJNINYECKUM LIMIMHAPOM.

10. Onpenenenne yaenpHOM TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mpoiiecca uCnapeHus.

12. Onpenenenre OTHOCUTEIBHOM BIKHOCTH BO3TyXa.

13. Onpenenenne yaenbpHOM TEIUIOTHI IJIABICHUS JIbA.

Pazjen 7. DiiekTpuyeckne i MATHUTHBbIE SIBJICHUS.

Onektpuzarus Tei. J[Ba poja sMeKTpUYECKUX 3apsAnoB. B3zaumMoseicTBre 3apsHKEHHBIX Tell. 3aKOH
KynoHa (3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHS 3apSPKEHHBIX TEJl OT BEJIMYMHBI 3aps10B U PACCTOSIHUS MEXIY
TeJIaMu).

Onexktpuueckoe mnoje. HanpsxénHocTs anekrpuyeckoro mons. [lpunHnun — cynepro3unuu
ANIEKTPUYECKHX IMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn »snexTpudeckux 3apsioB. OJIEMEHTApHBIM 3leKTpudeckuid 3apsn. CTpoeHue artoma.
[TpoBOIHMKH U TUAAEKTPUKU. 3aKOH COXPAHEHHUSI IIEKTPUUYECKOTO 3apsia.

DOneKTpUYecKui TOK. YCIOBHUSL CYIECTBOBAHHUS DJEKTPUUECKOTO TOKA. VICTOYHHMKHM MOCTOSIHHOTO
ToKa. JleMCTBUS AIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUH TOK B
KUJKOCTSAX U rasax.

Onektpuyeckass 1enb. Cuna Toka. JJeKTpuueckoe HampsbkeHue. COnmpoTHBICHHE IMPOBOJHUKA.
YaenpHOE COMpOTUBIICHUE BellecTBa. 3akoH OMa st yuacTtka menu. [locienoBarenbHoe U napamieabHOe
COEIMHEHUE MPOBOJHUKOB.

Pabota w MomiHOCTH 3yeKTpuueckoro Toka. 3akoH JDkoyma—Jlenna. DnexkTpudeckue Lenu |
MOTpeOUTENN dNEKTPUUECKO sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocTrosiHHBIE MarHuThHL. B3anmonelcTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnose. MarnurtHoe
roJsie 3eMJIM U €ro 3HaueHue s Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 10JIe 3JEKTPUYECKOTO TOKA.
[IpuMeHeHne 5SIEKTPOMarHUTOB B TEXHUKE. JleliCTBHME MarHUTHOrO IOJiI HAa NPOBOJHUK C TOKOM.
DNeKTpoABUTraTENb NOCTOSHHOIO TOKa. Vcronb30BaHue 3JEKTPOABUTATENICH B TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHCHOpTe.

Onbitel @apanes. SBiaeHue snekTpoMarHUTHOM MHAyKHMHU. [IpaBuio Jlenma. Dnektporeneparop.
CriocoObl  TOJIy4eHHUS! DJCKTPUYECKON SHEPruu. IJNEKTPOCTAHIIMHM Ha BO30OHOBISIEMBIX HMCTOUYHHKAX
SHEPrUH.

Hemoncmpauuu.

OnexTpusanus Tell.

JIBa poza 2MEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEIl.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
OnexTpocTaTU4ecKas HHIYKIHS.

3aKOH COXpaHEHMsI DIEKTPUUECKUX 3apsI0B.
IIpoBOIHUKY U TUAIIEKTPUKU.

MonenpoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHNKH TOCTOSIHHOTO TOKA.

. JlefcTBUS AIIEKTPUYECKOTO TOKA.

10 DNEKTPUUECKUHN TOK B JKUJIKOCTH.

11. I'a30BBIif pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

H3MepeHnue cuibl TOKa aMIIEPMETPOM.

N3MepeHne 3IIeKTpUYECKOT0 HANPSIKEHUS BOJIbTMETPOM.

Peocrar u marazuH cOpOTHUBIICHUH.

BzaumogelicTBre MOCTOSHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOKHOCTH Pa3ICJIEHUs TIOJIFOCOB MArHUTA.
MoenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmnsiT Dpcrena.

MarnuTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.
DNeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue sBIeHUA 3JIEKTPOMArHUTHOM WHTYKLIHH.

OnsiTel Dapanes.

3aBUCUMOCTD HAIPABJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHHUS.
DIEeKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

ok wnE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnpIThI 10 HAOTIOACHUIO JEKTPU3ALNH T UHAYKIUEH U IPU CONPUKOCHOBEHMHU.

HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS HAa TPOBOJAHUKH U JUDJICKTPUKH.

COopxka u mpoBepKa pabOThI AMEKTPUIECKOH e MOCTOSTHHOTO TOKA.

W3mepenue u peryivpoBaHue CUIIbI TOKA.

W3mepenue u perynnpoBaHie HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUS pPEe3UCTOpPa
1 HaIlpsDKEHUS Ha PE3UCTOPE.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTh IEKTPHUUYECKOTO CONPOTHUBIIEHUS] TPOBOJHUKA OT €ro
JUIMHBI, TIJI0IIAI1 TOTIEPEYHOT0 CEYEHHS U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSKEHUA MPHU TOCIEIOBATEIBHOM COEIMHEHUHM JBYX
PE3UCTOPOB.

[IpoBepka npaBuia A CUJIbI TOKA MTPU NApAJIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenne paboTHI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

Ornpenenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILIETO Yepe3 JIAMIIOUKY, OT HAIPsKEHUS Ha HEll.
Onpenenenue KIIJ] narpeBarens.

HccnegoBanue MarHUTHOTO B3aMMOJIEHCTBHUSI IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB MPHU UX OOBEAUHEHUHU U Pa3/IeIICHUH.
HccnenoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OnBbIThL, 1EMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS KAaTyIIKH ¢ TOKOM U MarHuTa
OT CHJIbI TOKA W HAMPABJICHUS TOKA B KaTYIIKE.

N3yuenune neicTBUS MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue 1 n3ydeHue padoThl HJIEKTPOABUTATENs.

N3mepenue KIIJI aneKkTpoaBUraTeIbHOM yCTaHOBKH.

OneITBI IO MCCIEOBAHUIO SIBJIEHMS IEKTPOMATHUTHOW HMHIYKIMM: HCCIIEJOBAaHUE MN3MEHEHUN
3HAUEHUS U HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexanuyeckne siBJIeHHUA.

Mexanuueckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCHTENBHOCTH
MEXaHMYECKOr0 JBWKEHHUA. PaBHOMEpHOE NPSIMOJIMHENHOE ABWXKEHHE. HepaBHOMEpHOE NPSIMOJIMHENHOE
nBukeHue. CpeqHsis U MTHOBEHHAs: CKOPOCTh Tella TP HEPABHOMEPHOM JIBHKEHHH.

Yckopenue. PaBHoyckopeHHOE npssMosnHelHOe nBrxkeHne. CBoOoHOe mageHue. OnbiThl [ ammmnes.



PaBHOMepHOE ABIKEHUE MO OKpY:KHOCTH. Ilepwon m wacrora oOpamienus. JluHeliHas u yrioBas
ckopocTtu. LleHTpocTpeMUTENIBHOE YCKOPEHNE.

IlepBbiii 3akoH Herorona. Bropont 3akoH Hsrorona. Tperuit 3akoH Herorona. IIpuHnun
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHus: cujia TPEHUsI CKOJIBKECHUS, CUJla TPEHUS TIOKOs, IPYyrue
BU/JIbl TPEHHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHHe CBOOOIHOrO NajeHus. [|BuKeHHe MIaHeT
Bokpyr CounHua. IlepBast kocMudeckasi ckopocTb. HeBecoMOCTh U eperpy3Ku.

PaBHoBecue MarepuanbHOM TOuku. AOcoiOTHO TBEpHOE Teno. PaBHOBecme TBEpAOrOo Tenma ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TshkecTn.

Nmnynsc tena. M3mMenenne ummynbca. MMmynbe cunbl. 3aKOH COXpaHEHUs MMITylbca. PeakTuBHOE
JBUKEHHE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cun TshkecTd, ynpyroctu, TpeHus. CBsi3b SHEPruu U
paboTtel. [loTeHnmanbHast sHEprus Tena, MOAHITOrO HaJl MOBEPXHOCThIO 3eMiu. [loTeHnumanbHasi SHEprus
ckatoi mnpyxusHsl. Kunernueckas sHeprusi. Teopema O KHHETHYECKOW BSHEPruu. 3aKOH COXpaHEHMUS
MEXaHU4YECKOMN DHEPTUN.

Hemoncmpayuu.

1. HaGmroneHne MeXxaHUYeCKOTo JBM)KEHUS TeJla OTHOCUTENBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE TTyTeH M TPACKTOPHH JBIKECHUS OJHOTO M TOTO )K€ Tela OTHOCHTEIBHO Pa3HBIX Tell
OTCYETA.

W3mepenue cKOpoCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUSI.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKECHMUS.

Habnronenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habmionenne MexaHW4yecKuX SIBICHUN, MPOUCXOASIINX B cucteme oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOMHeTa (PU3UKH.

7. 3aBUCHMOCTBH YCKOPEHHSI TeJIa OT MacChl Tejla M ICHCTBYIONICH Ha HETO CHUIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOICHCTBUU TEI.

9. H3menenue Beca Tena Mpu YCKOPEHHOM JIBUXKEHUHU.

10. Ilepenaya ummynbca Npu B3aUMOACHCTBUHU TEJl.

11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHUCTBUU TEll.

o gk w

12. Coxpanenue uMmysbca Mpu HEYIPYroM B3auMOICHCTBHUH.

13. Coxpanenue ummnysbca npu abCONMIOTHO YIIPYroM B3aUMOICHCTBUH.

14. HaGmroieHrEe peaKTHBHOTO JBUYKEHUS.

15. CoxpaHeHnue MeXaHU4YEeCKOW SHEPTUU MPU CBOOOTHOM MaICHUU.

16. CoxpaHneHnue MeXxaHU4YEeCKOUM SHEPTrUuu MpU ABMKEHUU Tella o]l AeUCTBUEM MPYKUHBI.

Jlabopamopnwie pabomut u onvimel.

1. KonctpyupoBaHue TpakTa Ajisi pa3roHa U JAJIbHEUIIEr0o paBHOMEPHOTO IBMXKEHUS IIapUKa HIIN
TEJEKKH.

2. OmpegeneHue cpenHell CKOPOCTU CKONBKEHHsI OpycKa WM JBIDKEHHUS IIapUKa MO HAKIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue yCKOpEeHUs Tesa Mpu paBHOYCKOPEHHOM JIBMXKEHUH M0 HAKIIOHHOMN IMJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HauaabHOU
CKOpOCTH.

5. IIpoBepka rumoTesbl: €ciM NMPU PABHOYCKOPEHHOM JBMXKEHUH 0€3 HadalbHON CKOPOCTH ITyTH
OTHOCSTCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIME MIPOMEXYTKH BPEMEHH OJUHAKOBBI.

6. VccnemoBaHue 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMAIIBHOTO JIaBIICHUSL.

7. OmnpeneneHue KodPpPUIMEHTAa TPEHUS CKOIBKEHUSL.



8. OmpeneneHne KECTKOCTH MPYKUHBIL.
9. Omnpenenenrie pabOThl CUJIBI TPEHHUS NPU PABHOMEPHOM JBUKCHUHU Teja MO TOPH30HTAIBHOU
IIOBEPXHOCTH.
10. Onpenenenuie pabOTHI CUIIBI YIIPYTOCTH MIPH TOIBEME TPYy3a C UCTIOJIBL30BAHNEM HETIOABIIKHOTO U
MOJIBKHOTO OJIOKOB.
11. V3ydenue 3akOHA COXpAHEHUS SHEPTHHU.
Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.
KonebarenpHoe nBmxkenne. OCHOBHBIE XapaKTEPHCTUKU KOJICOAHWI: MEPHOM, YacTOTa, aMILUIUTYAA.
Maremaruueckuil U IpyKUHHBIN MasTHUKH. [IpeBpaliienue 3ueprun npu Koae0aTeIbHOM JIBUKEHHH.
3aryxatomue koJsiebanusi. BoiHyxknennbie konebanusi. Pesonanc. Mexanudeckue BOJHBL. CBOMCTBa
MeXaHW4YecKux BOJH. [IponosbHble U nonepeunblie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHndeckue BOJIHBI B TBEPIOM TeNE, CEHCMUYECKHUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BbIcoTa ToHAa. OTpakeHue 3ByKa. MIHppa3Byk U ynbTpa3ByK.
Jemoncmpayuu.
Habmronenue xonebanuii Te noj 1eHCTBUEM CHUJIIBI TSXKECTH U CHIIBI YIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha MPY’KUHE.
Habmoienue BBIHYKIEHHBIX KOJIEOaHHUM U pe30HaHca.
Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmoienue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

ok wnE

AKYyCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre 4acToThl U Meproia KojaeOaHuit MaTeMaTHYeCKOro MasTHHKA.

Omnpenenenre 4acTOThl U Meproia KojaebaHuil Ipy>KMHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCUMOCTH NepUoAa KojaeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojebaHui MPy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KoyieGaHuii rpy3a, MOIBEIIEHHOT'0 K HUTH, OT MaccChl Ipy3a.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh MEPHOIa KOJIEOaHUHM MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a Hu >KECTKOCTH MPYKUHBI.

7. VI3amepeHue yckopeHUsi CBOOOHOTO MaICHUS.

ok wnE

Pa3znesn 10. JjieKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEeKTPOMarHUTHOE MOJIe. DJIEKTPOMArHUTHbIE BOJHBL. CBOKCTBA AJIEKTpOMarHUTHBIX BOJIH. [llkana
3JIEKTPOMAarHUTHBIX BOJIH. VCIIOIb30BaHNE 3IEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3H.

DnekrpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CaoiicTBa 37€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIC CBOICTBaA CBETA.

Jlabopamopnwie pabomuel u onvimel.

1. W3ydeHwue CBOWCTB AIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIBFHOTO TeedoHa.

Paspnen 11. CBeroBble sIBJICHUS.

JlyueBas mopenb ceta. Mcrounuku cera. IIpsMonuHeliHOe pacnpoCTpaHEHUE CBETA. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkaino. 3aKkoH OTpaKeHUs CBETA.

[Ipenomnenne cBera. 3akoH mpenomiieHus cBeTa. [lonHOe BHYTpEeHHEE OTpaK€HUE CBeTa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox myueit B mua3ze. OnTudeckas cucreMa goroanmnapara, MUKPOCKOTNA U Teleckomna. a3 kak
onTHYECKas cucteMa. bnu3opykocTh U 1adTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekrp. Ombitel HptoToHa. ClioskeHHE CHEKTPATbHBIX IIBETOB.
Jucnepcus cera.



Jemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tomy4yenne n300paXkeHH B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoLei JInH3e.

XoJ JIydel B pacCenBaroLeH JIMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JINH3.
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. Ilpunnun peictBus oToarnmnapara, MUKPOCKOIIa U TEJIECKOTA.

10. Mopens rnasa.

11. PaznoxeHue 6€0To CBETA B CIIEKTP.

12. TTomy4yenue 6eoro CBETa NpH CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH yIila OTPAXKEHHUSI CBETOBOTO JIyda OT yIiia IMaJICHHUS.
2. H3ydenme xapakTepUCTHK H300paXeHHS PEAMETa B ITIOCKOM 3epKaie.

3. HccrenoBanue 3aBHCHMOCTH yIJia TPEIOMIICHHUS CBETOBOTO Jyda OT yIJia TaJeHHWsI Ha TPaHHIIe
«BO3LYX—CTEKIIO».

[Tony4yenune n300pakeHHI ¢ TOMOIILIO COOMPAOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS H OTITUYECKOM CHITBI COOMPAFOIIISH JTIH3HI.
OMBITH TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

N o gk

OnBITHI 10 BOCTIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.
Pa3nen 12. KBanToBbIe ABJICHUS.
OmneiTel Pesepdopnaa u mmaneTapHast Moienb atoma. Mozens aroma bopa. Mcnyckanne u morjomienye

cBeta aToMoM. KBaHThI. JInHEHYaThIE CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, O6era- M ramma-usnydeHus. CTpoeHwe aToMHOro sapa. HykimonHas

MOJIENTh aTOMHOTO sizipa. M3otomnel. PagnoakTuBHbie npeBpaimienus. [lepro momypacnaga aTOMHBIX siiep.

snep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAacCOBOIO YHUCEN. DHEPIHsl CBSI3M aTOMHBIX
Cas13b Macchl U sHepruu. Peakuuu cunresa u aenenus saep. Mcrounuku sneprun ConHIla U 3BE31.
Snepnas sHepreruka. JleiicTBHs paAMOaKTUBHBIX U3TyYEHUI Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

CrieKTphl U3JIy4eHUS U TOTJIOMICHHUS.

CrieKTphl pa3IUYHbIX T'a30B.

Crextp BOOpOAA.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U TPOIYKTOB.

ok wbdPE

Jlabopamopuwvie pabomot u onvimol.

1. HaOGnroneHue CIJIONIHBIX U IUHEHUYATHIX CIIEKTPOB U3ITY4YEHHUS.

2. HccrnenoBaHue TPeKOB: H3MEPEHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY IyTH (110 doTorpadusim).

3. H3mepeHue paguoakTUBHOTO (OHA.

IToBTOpPHTENBLHO-00001IAKOIIINI MOLYIb.

[ToBTOpUTENBHO--0000MAIOIIMKA  MOAYAb MpeJHa3HaueH s CUCTeMaTH3alud M 00001eHus

MPEIMETHOTO COJIEP KaHUS U OIBITA eI TeIbHOCTH, TPUOOPETEHHOTO NP U3YUYEHUH BCEro Kypca (Gpusuku, a
TaKkKe Uil MOJrOTOBKM K OCHOBHOMY TIOCYIapCTBEHHOMY JK3aMeHy Mo (QU3HKe JuId 0O0ydyaromMxcs,
BBIOpABILUX ATOT YU€OHBIN MpeaMET.



HpI/I HU3YUYCHHU JAHHOT'O MOAYJIA PCATU3YIOTCA U CUCTCMATHU3UPYIOTCA BUABI ACATCIbHOCTHU, HA OCHOBC
KOTOPBIX obecrieynBaeTcs JOCTHIKCHUC TMPCAMCTHBIX W MCTAIIPCAMCTHBIX IIIAHUPYEMbBIX PE3YJIbTATOB
oOyueHusi, GopMHUpPYeTCs €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOCHUE HAyYHBIX METOJOB MCCIICIOBAHUS
SIBJICHUH npupoabl M TCEXHUKH, OBJIAJACHUC YMCHUAMU 00BICHATE (I)I/ISI/I‘-IeCKI/Ie SABJICHUSA, TIPUMCHAA
IMMOJIYYCHHBIC 3HAaHUA, pClIaTh 3a/la4i, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[IpyHIMNIMAIBHO JEATENBHOCTHBIA XapaKTep JAaHHOIO pasjella pealn3yeTrcss 3a C4E€T TOro, 4To
O6y‘-IaIOHII/I€C$I BBIIIOJIHAIOT 3alaHsA, B KOTOPBIX UM IIPCAJIaracTcCs:

Ha OCHOBC IIOJTYYCHHBIX 3HAHUHI pacrio3HaBaTb M HAY4YHO O0OBSICHATD (1)I/ISI/I‘I€CKI/IC SABJICHHUA B
OKpY’Karolllell IPUPO/I€ U TIOBCETHEBHOM XKU3HU;

HCII0JIb30BAaTh HAYYHBIC MCETO/AbI UCCIICAOBAHUA (1)I/I3I/IT-ICCKI/IX ﬂBJIGHHI;'I, B TOM YHCJIC IOJId IMPOBCPKU
THUIIOTE3 U NOJYYCHUA TCOPECTUICCKHUX BBIBOAOB;

OOBICHSTH HAayY4YHBIC OCHOBBI HanOoJjiee Ba)KHBIX )IOCTI/I)KCHI/Iﬁ COBPEMECHHBIX TGXHOHOFHI;'I, HaIrpumcep,
IMPAKTUYCCKOI0 HMCIIOJBb30BaHUA PA3JIMYHBIX HMCTOYHHMKOB JSHCPIrMM Ha OCHOBC 3aKOHA IIPCBpAlICHHUA H
COXpaHCHUA BCEX U3BCCTHBIX BUAOB DHCPIUH.

MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS INPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne ¢u3MKku Ha ypOBHE OCHOBHOTO oOOIIero oOpa3oBaHUs HAMpaBiICHO Ha JIOCTHKEHHE
JIMYHOCTHBIX, METAIPCAMETHBIX U IPEIMETHBIX 06p330BaTeJ'IBHBIX PE3YIBTATOB.

B pesynbpraTe nzyuenus pusnku Ha ypoBHE OCHOBHOIO 0011ero oOpa3oBanus y oOydatonierocsi Oyayr
chopMuUpPOBaHBI CIAEAYIONINE TUIHOCTHBIE PE3YIbTAThI B YACTH:

e 1) MaTPHOTHYECKOI0 BOCIIUTAHUSA:

e [] mposiBIeHWE WHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (DU3NIECKON HAYKH;

e [J IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSM POCCUICKUX YUEHBIX--(PU3UKOB;

e 2) rpa’kIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e [J roTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX M ITHUYECKHX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (PU3UKY;

e [J 0CO3HaHUE BAKHOCTH MOPAJIbHO--3TUYECKUX PUHIIMUIIOB B IEATEIBHOCTH YUEHOIO;

e 3)3CcTeTHYeCKOro BOCIIUTAHMSI:

e [J BoCHpHUATHE 3CTETUYECKUX KAYeCTB (PU3MUECKOW HAyKu: €€ rapMOHMYHOI'O HOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOIO MO3HAHHUS:

e [J oco3HaHME LEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTa IO3HaHWUS MHUpA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABIIAIOLIEH KyJIbTYpbI;

e [J pa3BuTHE HAy4HOM JIF0OOO3HATEIILHOCTH, UHTEPECa K UCCIIE0BATENIBCKOM IEATEIbHOCTH;

e 5) popMupoBaHUs KYJAbTYPbI 310POBbSl © FMOLHOHAIBHOI0 0J1ar0NOIyYH:

e [J oco3HaHMe LEHHOCTH 0e€30macHOro o0Opa3a >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUDPE,
BaXHOCTH MpaBHJI O€30M1aCHOTO MOBEJICHHUS Ha TPAHCIIOPTE, Ha 10pOrax, ¢ AEKTPUYECKUM U TEIJIOBBIM
00OpyZI0BaHUEM B IOMAIIIHUX YCIOBHSIX;

e [J chopMHpPOBAHHOCTH HaBbIKa pedaeKcuy, MPU3HAHNE CBOETO MpaBa Ha OIIMOKY M TaKOIo ke MpaBa y
JPYroro 4ejoBeKa;

e 06) TPYA0BOIO BOCIINTAHMSA:

e [J] aKkTMBHOE YydYacTHe B pEIIEHUM NPAKTHUYECKUX 3a7ay (B paMKax ceMbH, 00pa30BaTENbHOM
OpraHu3aluM, ropoja, Kpas) TEXHOJIOTHYECKOH M COIMAJIbHON HAINpaBIEHHOCTH, TPEOYIOIIUX B TOM
qucie U GU3NYECKUX 3HAHUMH;

e [J MHTepec K MPaKTUYECKOMY U3Y4EHHIO Npodeccuil, CBA3aHHBIX ¢ (PUUKOIL;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHMS:



e [J opueHTalMs Ha NMPUMEHEHHE (U3MUECKUX 3HAHWUU Ui pelieHHs 3aJa4 B 00JacTH OKpYXKaIOLICH
Cpelbl, IIIAHUPOBAHMSI IOCTYIIKOB U OLIEHKHM UX BO3MOYKHBIX MOCIEACTBUIN I OKPYKAIOILEN CPELIbL;
e [J oco3HaHue rI00ATBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IMyTel UX PELICHHUS;
e 8) ajanTanuu K U3MEHSIIOIMMCS YCJI0BHAM COLMAJbLHON U NPHPOIAHOI cpeIbl:
e [J moTpeOHOCTh BO B3aMMOACWUCTBUH IPH BBINOJHEHUH HCCIEAOBAHUA M TPOEKTOB (PHU3UIECKOU
HAIPaBJICHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHUX;
e [] NOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JIEATEIbHOCTD;
e [J moTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM 4YHCIEe (OPMYIUPOBATH HJICH, MOHATHS,
THIOTE3BI O PU3NIECKUX OOBEKTaX U SBICHUSIX;
e [] oco3HaHue 1eULIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;
e [J myaHMpOBaHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;
e [] cTpeMJeHHE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBS3U IPUPOJbI, OOLIECTBA U SKOHOMHUKH, B TOM
YlClie C UCTOIb30BaHUEM (PU3NUECKUX 3HAHU;
e [] OlEHKa CBOMX JEHCTBUI C y4ETOM BIIMSHHS Ha OKPYXKAIOUIYIO CPeay, BO3MOXKHBIX IJIOOAIBHBIX
IIOCJIEICTBU M.
METAINIPEAMETHBIE PE3YJIbTATHI
B pesynpraTre ocBoeHus mporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS Y
obOyuarorerocst Oyayt copMupoBaHbI MeTampeaMeTHbIe Pe3yJabTaThbl, BKIIOYAIONINE TO3HABATEIbHBIC
VHHUBEpCalbHbIE ~ Y4eOHbIE JEWCTBUS, KOMMYHHKAaTHBHBIE YHHBEpCAJbHBIE YdeOHBIE JCWCTBUS,
pErylnaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE EHCTBUS.
Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUS
ba3oBrble Jornyeckue 1ecTBHSA:
® BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SBICHUI);
® YCTaHaBIMBATh CYIIECTBEHHBIH TMPHU3HAK KIAaCCU(PUKAIMK, OCHOBaHUA s 0000IIeHUs U
CpaBHEHUS,
® BBIABIATH 3aKOHOMEPHOCTH U TNPOTHBOPEUHS B paccMaTpuBaeMbIX (QakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NPUUYUHHO--CJIEICTBEHHBIE CBSI3M MPU M3YYEHUU (PU3MUECKHUX SIBICHUI M MPOIIECCOB,
JieNlaTh BBIBOJBI C HUCIIOJIB30BAHUEM JIEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIOYCHHM, BBIIBUTATDH
TUIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEJIIUMYMH;
® CaMOCTOSATENIbHO BBIOMpaTh CHoco0 pemieHuss ydeOHOW (u3nueckod 3amaun  (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB peIlieHHus, BbIOOp Hambosee MOAXOIAIIEr0 C Y4ETOM CaMOCTOSITENBEHO
BBIJICTICHHBIX KPUTEPUEB).
Ba3oBble uccienoBareibckue 1eiCTBUS:
®  ICIIOJIb30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
® TMPOBOJUTH IO CAaMOCTOATEIHHO COCTABJICEHHOMY IUIaHY OTBIT, HECIOXHBIM (U3nYecKuit
HKCTIIEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHNE (PU3UUECKOTO SBICHUS;
® OIICHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HHGPOpPMAlLMIO, TOJIYYEHHYIO B XOJe
UCCIIEIOBAaHUS UM SKCIIEPUMEHTA,;
® CaMOCTOATENbHO (OopMyaHpoBaTh OOOOLICHMS W BBIBOABI 10 pe3yJabTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, OIIbITA, UCCIIE0BAHMS;
® [IPOTHO3UPOBATh BO3MOXKHOE JalibHEeMIIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB, a TAK)XKE BBIBUTAThH
MPENOJI0KEeHNs: 00 UX PA3BUTUU B HOBBIX YCIOBHSAX U KOHTEKCTaX.
Padora ¢ undopmanueii:
® [PUMEHATHh Pa3lIUYHbIE METOJbl, HHCTPYMEHTHI M 3alpochl MpHU MOUCKE U 0TOOpe MHpOpMaIUH
WIN JJAHHBIX C Y4ETOM MPEeATIOKEHHON yueOHOH pu3nueckoii 3a1aum;



aHAJTM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH MH(OPMAIMIO PA3IMYHBIX BHUIOB U
(dhopM TIpeicTaBICHNS;

CaMOCTOSITEJILHO ~ BBIOMpaTh  oNnTUMalbHyl0  (opmy mpenacraBieHus HHQOpMALMH U
WLUTIOCTPUPOBATH pelIaeMble 33]jaul HECTIOKHBIMH CXeMaMH, AUarpaMMaMy, HHOU TpaduKoil U ux
KOMOUWHAITUSIMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B XO0JI¢ OOCYXKIEHHUS y4eOHOro Marepuaia, pe3yabTaToB JIA0OPATOPHBIX pPadOT M IMPOCKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCY)XJIaeMOl TeMbl M BBICKA3bIBATh HJICU, HaIICJICHHBIC Ha
pelIeHre 3a/1aui U NoJiiepKaHue 01aroKenaTeIbHOCTH OOLEHUS;

COTIOCTABJISITh CBOM CYXKACHHS C CYXICHUSAMH JAPYTUX YYaCTHUKOB JUaiora, OOHApYyXHBaTh
pa3IM4Me U CXOICTBO MO3UIIN;

BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMMCHbMEHHBIX TEKCTaX;

MyOJUYHO TPEJCTABISATh PE3YJIbTAThl BBHITIOJHEHHOTO (DU3MYECKOTO ONBITa (IKCIIEPUMEHTA,
HCCTIeI0BaHUs, TIPOEKTA);

MMOHUMATh M UCIOJIH30BATh NMPEUMYIIECTBA KOMAHIHOW W MHAUBUYaTbHON paOOTHI MPU PEIICHUN
KOHKpETHO! (hr3nueckoi mpooiemsl;

MPUHUMATH 1€ COBMECTHOM JEeATETHbHOCTH, OPTaHW30BBIBATH JCUCTBUS TO €€ IOCTHKEHUIO:
pacrpeiensaTh poju, 00CYKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM paboThI, 00001I1aTh MHEHUS
HECKOIBKHX JIFOJIEH;

BBITIOJTHATH CBOIO YaCTh pa0dOTHI, JOCTUTAsl KAYECTBEHHOTO Pe3yibTaTa 10 CBOEMY HaIlPaBJIEHUIO U
KOOPJAMHUPYS CBOU ACUCTBUS C APYTUMH WICHAMH KOMAaH]IbI;

OIICHMBAaTh KA4yeCTBO CBOEro BKJaJa B OOHIMM MOPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIbHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:

BBISIBIISITh TPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTyalUsX, TPeOyIOIIUX s pelieHus
(buznyecKux 3HaHUIA;

OpUEHTUPOBATHCSA B PA3IUYHBIX MOJIXOJaX MPUHATUS pELIeHUH (MHAMBHAyaJbHOE, MPHUHATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIOif);

CaMOCTOSITEJIbHO COCTABIISATh AJITOPUTM pelIeHrs (PU3NUYECKON 3a7auu UM TUIaHa UCCIIeI0BaHUS C
y4ETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeiiiaraeMble
BapUAHTHI PEIICHUM;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 32 pPEIlICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

J1aBaTh a/IEKBATHYIO OLIEHKY CUTYalLlUH U MpeJylaraTh IaH €€ U3MEeHEeHMS,

OOBACHATh MPUYMHBI JOCTHKEHHs (HEIOCTHIKEHUS) Pe3y/bTAaTOB JAEATEIbHOCTH, JaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJI BBIINOJIHEHUS (PU3MUECKOTO
UCCIIEIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIUXCS CHUTYaIH,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUM;

CTaBUTh ce0sl Ha MECTO JAPYroro 4eioBeka B XOJ€ CHOpa HJIM JAUCKYCCUM Ha HAay4dHYIO TEMY,
MMOHUMaTh MOTHUBBI, HAMEPEHUsI U JIOTUKY JPYroro;

MPU3HABATH CBOE MPABO Ha OUIMOKY NMpHU peleHUH (U3UYECKUX 33a7a4 WIM B YTBEPXKICHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ IIPABO JAPYIroOro.

HNPEIMETHBIE PE3YJIBTATbBI



K koHiy oOy4eHuss B 7 KJiacce MpeaMETHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaXkaTb
Cc(OPMHUPOBAHHOCTD y OOyHAIOIIUXCSA YMEHUI:

WCIOJIb30BAaTh TMOHATHS: (U3NYECKUE W XUMHUYECKHE SIBICHHS, HAOIOICHUE, DSKCICPUMEHT,
MOJENb, THUIIOTE3a, CAUHUIBI (PU3NYCCKUX BEIWYHMH, aTOM, MOJCKYJa, arperarHbie COCTOSHHUS
BemecTBa (TBEpHOE, IKHUIKOE, Tra3000pa3HOE), MEXaHHYeCKOe [BIDKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TMPSMOJMHENHOE), TpPAaeKTOpHUs, pPABHOACUCTBYIOWIAsA Ccuja, Jaedopmanus
(ympyras, miacTudeckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath siBiaeHUs (quddy3us, TEIIOBOE NBIKEHHE YaCTHI] BEIIECTBA, PABHOMEPHOE JTBUKEHUE,
HEPAaBHOMEPHOE JBWKCHUE, WHEPIHS, B3aUMOJICHCTBHE TeEJ, PaBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOW OChIO BpalleHUs, Nepeaada JaBlIeHUs] TBEPABIMU TEJIaMHU, KUJIKOCTAMU U Ta3aMH,
aTMocdepHOe JaBJICHUE, IJIaBAaHUE TEJI, IPEBPAIICHUS MEXaHUICCKOW YHEPTHH) TI0 OMMCAHUIO MX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPHUPYIONIUX TAaHHOE (DU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBIECHNE U3YUYEHHBIX (PU3UYECKHX SIBJICHUN B OKPYKAIOIIEM MHUPE, B TOM YHCIIE
(dbu3uYecKue SBICHUSI B MPUPOJIC: MPUMEPHI JBIKCHUSI C PA3IMYHBIMU CKOPOCTSMU B KUBOU U
HEXUBOU TPHUPOJE, ICHCTBUE CHIIBI TPEHUsS B TMPUPOJEC M TEXHUKE, BIUSHHE aTMOCHEPHOTO
JABJICHUSI HA KMUBOW OpPTraHW3M, IJIaBaHWE PBIO, ppluard B TeJie YeJIOBEKa, MPU ITOM MEPEBOIUTH
MPAKTHUYECKYIO 33/1a4y B y4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3NUECKUX
SIBJICHU;

OTIMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (U3UUECKHUE SIBJICHUS, UCTIONB3YS (PU3UUYECKUE BETUIHHBI
(macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIAHSS CKOPOCTh, CHJIa YIIPYTrOCTH,
cuia TSOKECTH, BeC Tela, CWiIa TPEHWs, JaBlieHne (TBEPJAOTO Tena, JKUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAsl CWJIAa, MeXaHWdeckas paldoTa, MOIIHOCTb, IIJIEUO CHJIBI, MOMEHT CHJIBI,
KO3 (UIIMEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KWHETHYECKasl U MOTEHIAlIbHAs SHEPTUs), IPU
OMMCAHUU MPABUIIBHO TPAKTOBATh (U3NYECKUI CMBICI UCTOIb3YEMbIX BETUYHUH, UX 0003HAUCHUS
U eIUHMLBI (PU3NYECKUX BEITUYMH, HAaXOAWUTh (DOPMYIIbI, CBS3bIBAIOIIME TAaHHYIO (DU3HYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKd H3Y4EHHBIX 3aBUCUMOCTEHN (U3HUECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHHS U MPOLIECCHI, UCIOJb3Ys MPaBUIIa CIIOKEHUS
cun (BIIOJIb OJTHOM TIpsIMOI), 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumesa, TpaBUIO0 PaBHOBECHUS
peuara (670Ka), «30J0TO€ MPABHUIIO» MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOW PHEPruu, npu
3TOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;
OOBSACHATh (U3MYECKHE SBJICHUS, MPOIECCHl U CBOMCTBA TEJlI, B TOM YHCIE U B KOHTEKCTE
CUTYaIlUil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO--CIICCTBEHHBIE CBSI3H,
CTpOUTh OOBsICHEHHME U3 1-2 JOTMYecKUMX IIaroB ¢ OMopol Ha |—2 W3Yy4YEeHHBIX CBOWCTBa
(buznuecKkux ABJIeHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€rHble 3a7ayud B 1—2 NeicTBHS, HCIONB3YS 3aKOHBI U (DOPMYIBI, CBS3BIBAIOLIUE
¢dbusznyueckue BEIMYMHBL: HA OCHOBE aHalIM3a YCIOBHUS 3a/laud 3allMChIBAaTh KPATKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKHE BETUYMHBI B (DOPMYIIBI U MPOBOJUTH PAaCUEThI, HAXOJAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOJWMBIE [UIsl pEIIeHUs 3a7ad, OILEHHWBATh PEATUCTHUYHOCTh TMOJYy4EeHHOM
(bu3MUYECKO BEIUYUHBL;

pacrmo3HaBaTh TPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh NP MOMOUIM (U3HUECKUX METOIOB, B
OTIMCAHWU HCCIEOBAHMs BBIJENATH IMPOBEPAEMOE TMPEANONIOKEeHUEe (TUNOTe3y), pa3audarh
WHTEPIPETUPOBATH MOTYYCHHBIN PE3yIbTaT, HAXOAUTh OMIMOKH B XOJI€ OIBITA, JEJIaTh BHIBOIBI MO
€ro pe3yJibTaTam;



MPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (U3WYECKUX SBICHUN WIM (PU3MYECKHX CBOMCTB TeI:
(dbopMynHupoBaTh MpOBEpSAEMBbIC MPEANOIO0KEHUS, COOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHus, 3aIMCHIBATH XO/1 OTIBITA U (POPMYTUPOBATH BBIBOIBI;

BBITMIOJIHATh TPSIMBbIE HM3MEpPEHHs] PACCTOSHUS, BPEMEHHM, MacChl Tena, 00b&Ma, CHIBI U
TEMIIEpaTyphbl C UCIOJIb30BAHUEM aHAJIOTOBBIX W IHU(POBBIX MPUOOPOB, 3aMHUCHIBATH MOKA3aHUS
prOOPOB ¢ YIETOM 33aJaHHOW a0COTFOTHOM MOTPEITHOCTH U3MEPEHUIA;

MPOBOJNTHh HCCIEAOBAHWE 3aBUCHMOCTH OJIHOM (U3NYCCKOW BEIWYMHBI OT JIPYrod ¢
HCII0JIb30BAHUEM IMPSAMBIX HM3MEPEHHUH (3aBUCUMOCTU IIYTH PAaBHOMEPHO ABUXKYILETOCS Tejla OT
BPEMEHHU JIBUKEHUS Teja, CUJbl TPEHHUs CKOJIbKEHUS OT Beca Teja, KayecTBa 00paboTKH
MIOBEPXHOCTEH T€1 M HE3aBUCUMOCTU CHJIbl TPEHHS OT IUIOLIAJM COINPUKOCHOBEHHUS TEJ, CHUJIBI
YOPYTrOCTH OT YIUIMHEHUS TIPYKUHBI, BBITAJIKMBAIOLIEH CHUIIbI OT 00bEMA NMOTPYKEHHON YacTH Tema
U OT IJIOTHOCTH YKUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH T€Ja, OT IIIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJIO0, YCIOBUM ITUIaBaHMsI TeJl, CIOBUIA paBHOBECHS pblyara U OJIOKOB), yUacTBOBATh B
IJIAaHUPOBAHUM Y4eOHOTO HCCIIEIOBaHMs, COOMpPaTh YCTAHOBKY U BBIMIOJIHSTH U3MEPEHUs, CIeIys
MPEIO)KEHHOMY IUIaHy, (UKCHPOBAaTh pPE3YNbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BHUJE NPEUIOKEHHBIX TaOnull M TpaduKOB, JelaTh BBIBOJABI IO pE3ylbTaTaM
UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHbIE W3MEPEHUS (PU3UYECKHX BEIWYHH (IJIOTHOCTh BEIIECTBA JKUIKOCTH M
TBEPAOrO Tena, CUJa TPEHUS CKOJBKEHMsS, JaBJI€HHE BO3/lyXa, BbITAIKHUBAIOIIAs CHJIA,
JefcTByIoNas Ha MOTPYXKEHHOE B JKUIKOCTH TeNo, KOA(D(UIHMEHT MOJIe3HOT0 JeMCTBUS MPOCTHIX
MEXaHHU3MOB), cJenys NpPeUIOKEHHOW MHCTPYKIMH: TpPU BBIIOJHEHUH H3MEpPEeHUH cobupaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAUEHHE NCKOMOW BEJINUNHBI;

coOJro1aTh MpaBUiIa TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
yYKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOLIarorecs cocyabl, 0apoMeTp, pbluar, MOIBUKHBIA W HEMOJBIKHBINA OJIOK,
HAaKJIOHHAs [JIOCKOCT;

XapaKTepU30BaTh MPHUHLMIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OTOpPOM Ha MX ONMHUCAaHUA (B TOM YHCIIE: MOAUIUITHUKH, YCTPOHUCTBO BOJOIPOBO/IA, THIPABINYECKUI
Ipecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBON HACOC, apeoOMETp), UCIOJIb3Yysl 3HAHMSI O CBOMCTBaX
(buznuecKkux SABJICHUN U HEOOX0AUMbIe (U3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEpPHl (HAXOAUTh WH(GOPMALKMIO O MPHUMEpax) MPAKTUYECKOTO HCIOJIb30BAHUS
(bu3MyecKuX 3HAHWI B MOBCEAHEBHOM JKM3HH ISl 0OecriedeHus] 0€301acCHOCTH MPU OOpAIEHUH C
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHsI 3[0POBbS M COONIOJCHUS HOPM
9KOJIOTUYECKOIO MMOBEJICHUS B OKPYKAIOIIEH cpefie;

OCYILIECTBIISITh OTOOpP HMCTOYHHMKOB HWH(popManuu B VHTepHETE B COOTBETCTBUU C 3aJIaHHBIM
MIOMCKOBBIM 3allpOCOM, HA OCHOBE HUMEIOLIMUXCS 3HAHUW W MYTEM CpPaBHEHUS PA3THYHBIX
HUCTOYHUKOB BBLICISATh WH(MOPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYUBOM WM MOKET OBITh
HEJIOCTOBEPHOM;

WCIOJIb30BAaTh TMpPHU BBITIOJHEHUU YYEeOHBIX 3aJaHU HAYYHO--TIOMYJSPHYIO JUTEPATypy
(U3MYECKOTO COJEp)KAHUS, CIPABOYHbIE MaTepHalbl, pecypchl ceTh VIHTepHEeT, BIaaeTh
npuéMaMu KOHCTIIEKTHPOBAHHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMALMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE NMMCbMEHHbIE M YCTHbBIE COOOLIEHHS Ha OCHOBE 2—3 HMCTOYHUKOB
uHpopMauu (PU3NYECKOTO COJepKaHUs, B TOM YHCIE MYOJMYHO JeNaTh KpaTKhe COOOIIEHUsS O
pe3ynbTaTax MNpPOEKTOB WM Y4YEOHBIX UCCIENOBAaHUM, MPU OSTOM TPaMOTHO UCIOIH30BAThH
M3YYEHHBIN MOHATUIHBIN anmnapat Kypca GU3HUKH, COPOBOKIATH BHICTYIIJICHHE MPE3EHTAI[UEH;



IIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIECAOBAHUI paclpeAesiaTh 00s3aHHOCTU B TPYIINE B
COOTBETCTBMU C IIOCTABJIEHHBIMU 3aJayaMy, CJIEAUTh 3a BBIIOJHEHUEM IUJIaHA JCHCTBUMH,
aJICKBaTHO OILICHMBAaTh COOCTBEHHBIM BKJIAJ B  JIEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/JICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K koHiy oOy4eHus B 8 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaXKaTb
c(OPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

UCII0JIb30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBM)KEHHME aTOMOB U MOJIEKYI,
arperaTHbIC COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE Tella, HACHILIEHHBIA H
HEHACBILIEHHBIH Tap, BJIAXKHOCTb BO3[yXa, TEMIEpAaTypa, BHYTPEHHSISI DSHEPrus, TEIIOBOM
JBUTaTelb, JJIEMEHTApHBIM D3JIEKTPUUYECKUN 3apsf, DSJIEKTPUUECKOEe I10Jie, IPOBOJHUKH H
JUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE I10JIE;

pasnuyath ABJIEHUS (TEIJIOBOE pacIIMpEeHHe M CKaTue, Terulonepeaaya, TeIIOBOE paBHOBECHE,
CMauMBaHME, KaNWUISpPHbIE SIBJICHUS, HCIApeHHe, KOHJEHCAIUs, IUIaBJIEHWE, KpUCTaJIM3alus
(oTBEepaeBaHME), KWIIEHHE, TeIulonepeaadya (TeIUIONPOBOAHOCTb, KOHBEKIMS, W3JIyuyeHue),
ANIEKTpU3aLUg  TEJ, B3aUMOJEUCTBUE 3apsAA0B, JEHCTBUS AIIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBHE MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAas MHAYKIHS) 10 OMUCAHMIO MX XapaKTEpHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3NYECKUX SBJICHUI B OKPYKaIOIIEM MHpE, B TOM YHCIIE
¢buznueckue SBJICHHUS B MpPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE W KalWUISpHbIE SIBICHUSA B
MpHUpoie, KPUCTAJUIBI B Ipupoje, u3nydeHue CoiHia, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHuE pOChl, TyMaHa, UHEs, CHEra, 3JIEKTPUYECKUe SIBJICHUS B aTMOcdepe, dJIEKTPUIECTBO
KHBBIX OPraHW3MOB, MArHUTHOE T0J1€ 3eMJIH, APeil( MOJI0COB, POIb MATHUTHOTO HOJIS JUIs KU3HU
Ha 3emJie, MOJIAPHOE CUSIHUE, TIPU ITOM MEPEBOANUTH MPAKTUYECKYIO 33Jauy B y4eOHYI0, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUECKHUX SBICHUIA;

OINKCBIBATh M3Y4YEHHBIE CBOMCTBA TN M (PU3NYECKUE SIBIECHUS, UCIONB3YS (PU3MUECKUE BETMUUHBI
(TemmepaTtypa, BHYTPEHHSS 3HEPrus, KOJIMYECTBO TEIUIOTHI, yJeJIbHAs TEINIOEMKOCTh BEIIECTBA,
yllenbHas TEIUIOTa IJIaBJIEHUS, Y/elIbHas TEIUIoTa 1apooOpa3oBaHus, yAeabHas TeMI0Ta CrOpPaHus
TOIUIMBA, KOA(PQUIMEHT IMOJIE3HOTr0 JEHCTBUS TEMJIOBON MAalIMHbI, OTHOCUTENbHAS BIAXHOCTb
BO3/lyXa, JJIEKTPUUYECKUI 3apsijl, cuila TOKa, 3JIEKTPUYECKOE HalpsDKEHUe, CONPOTUBIICHUE
IIPOBOJIHUKA, YJEJIIBHOE CONPOTHUBIIEHUE BEIIECTBA, padoTa M MOILIHOCTh IEKTPUUYECKOTO TOKA),
IIPU ONMMCAHUU [IPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICII HCIIOJIb3YEMbIX BEJIMYMH, 0003HAUCHMUS
U eIUMHULB (PU3MUECKUX BEIWYHMH, HaXOIUTh (DOPMYIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTMMHU BEIMYHMHAMM, CTPOUTh I'pa@UKH H3YYEHHBIX 3aBUCHUMOCTEH (U3UUECKUX
BEJIMYUH;

XapakTepu30BaTh CBOICTBAa TeJs, (U3MUYECKHE SBJIEHHS M MPOLECChl, HCIOJb3Ysl OCHOBHBIE
MIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpUH CTPOEHUS BEIECTBA, NMPUHLUI CYHNEpHO3ULUU
noJyiel (Ha KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma s ydacTka Liemd,
3akoH Jlxoyns—JIeHIa, 3aKOH COXpaHEHUs YHEPTUH, IIPU ATOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIUCBIBATh €M0 MAaTEMaTHUECKOE BhIPAXKEHUE;

OOBSICHATh (PU3MUYECKHE MPOLECChl U CBOMCTBA Ted, B TOM 4YHCIE€ M B KOHTEKCTE CUTyallui
MPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh NPUUMHHO-CIEICTBEHHbIE CBS3U, CTPOUTH
oObsicHeHue u3 1-2 JoTWYecKuX MIaroB ¢ omopoid Ha 1—2 H3y4EeHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3a7aydl B 2—3 JEWCTBUS, MCHOJB3ys 3aKOHbI M (OpPMyJbI, CBS3bIBAIOIIUE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/laud 3alMChiBaTh KpPAaTKOE YCIOBHE,



BBISIBIISITh HEJIOCTATOK JIAHHBIX IS PEHICHUs 3aJadyd, BBIOMpPATh 3aKOHBI W (OPMYIIBL,
HEeoOXoMuMBbIe sl €€ pelIeHHs, MPOBOIUTH PACUYETHl W CpPaBHHUBATh TOJYYCHHOE 3HAYCHUE
(bu3HUECKO# BEIMYNHBI C H3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIM (PUIUISCKUX METOJIOB,
WCIOJIb3ysl OIMCAHUE HCCIEIOBAHMS, BBIICHATH MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATH
MPaBUJIBHOCTH MOPSJIKA IPOBEAEHUS UCCIIEI0BAHUS, JI€JaTh BbIBObIL;

MPOBOJWTH OTBITBI IO HAOMIOJICHUIO (U3NYSCKUX SBICHUN WU (PU3NICCKHUX CBOWCTB TeI
(KanmuJUIsIpHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH
mpoiiecca OCTHIBAHUS W HArpeBaHUs NPH M3IYYECHUU OT LBETA M3IYYAIOMICH (IOTIONIAIoIei)
IMOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI OT TEMIEPATypbl KUJIKOCTH W IUIOWAIUM €€
MMOBEPXHOCTH, DJICKTPU3ALMS TEJI MU B3aUMOJCHCTBHUE BJIEKTPUUECKUX 3apsiOB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BH3yaJIM3allMsi MArHUTHBIX TOJIEM MOCTOSIHHBIX MAarHHUTOB, JIEWCTBHS
MAarHUTHOTO TIOJISI HAa TOPOBOJAHUK € TOKOM, CBOWCTBAa JJIEKTPOMArHWTa, CBOMCTBA
AJIEKTPOJIBUTATENS TIOCTOSTHHOTO  TOKa): (OPMYyIUpOBaTh MPOBEpPSIEMBbIE MPEANOJIOKECHHS,
cobuparh YCTAaHOBKY W3 TIPEIJIOKEHHOTO OO0OpyJOBaHUsS, OIHKCHIBATH XOJ OMbITA U
(hopmMyTUPOBAThH BHIBOBL;

BBIMNOJIHATH MPSAMbBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BJIAKHOCTH BO3/yXa, CHJIBI TOKA,
HalpsDKEHUST C KCTOJb30BAaHUEM aHAJOTOBBIX MPUOOPOB W JIATIYMKOB (PU3UYECKUX BEIIUYHH,
CpPaBHUBATH PE3YNIHTATHl U3MEPEHUH C YIETOM 3aJaHHOW aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJIUTHh HWCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3WYECKOW BEJIMYMHBI OT JPYrod C
WCTIOJIb30BAHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH COTIPOTHBIICHUS MPOBOJHUKA OT €r0 JJIUHBI,
TJTONIAU MOMEPEYHOTO CEYEHUS U yIETbHOTO COMMPOTUBIICHHS BEIIECTBA MPOBOIHUKA, CHJIBI TOKA,
WIYIIETO Yepe3 MPOBOJAHUK, OT HANPSKEHUSI HAa MPOBOJIHUKE, UCCIEAOBAHUE MOCIIEI0BATEILHOTO
Y TapaJlIeTIbHOTO COSTMHEHUH TIPOBOTHUKOB): TJIAHUPOBATh UCCIIEAOBAaHUE, COOMPATh YCTAHOBKY
Y BBITIOJTHATH U3MEPEHHS, CIICys MPEI0KCHHOMY TUIaHy, (PUKCUPOBAThH PE3yJbTAThI MOJTYICHHOM
3aBHCHMOCTH B BHJI€ TaOJIHI] U TPaUKOB, JEJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS;
MPOBOJIUTh KOCBEHHBIC HM3MEpPEHUs] (U3MYECKUX BEIMYMH (yACNIbHAS TETUIOEMKOCTh BEIICCTRBA,
CONPOTHUBJICHHE TIPOBOJHUKA, paboTa W MOIMHOCTh DJEKTPUUYECKOTO TOKAa): IUIAHHUPOBATH
M3MEPEeHUs, COOUpaTh IKCIIEPUMEHTAIIbBHYIO YCTAHOBKY, CIEAys MPEUIOKCHHOW WHCTPYKIUHU, U
BBIYHCIIATH 3HAYCHHUE BEJIUUMHEL,

coOJr01aTh MpaBUiia TEXHUKU 0€30TIaCHOCTH MpU PaboTe ¢ 1abopaTopHbIM 000PYI0BAHHEM;
XapaKTepH30BaTh NPHUHIUIBLI JACHCTBUS H3YyUYCHHBIX MPUOOPOB M TEXHHUYECKHUX YCTPOUCTB C
OTIOPOM Ha UX OMHUCAaHUS (B TOM YHCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETP, MapoBasi TypOuHa,
aMIIepMETpP, BOJBTMETP, CUYETUHMK DJICKTPUUCCKON SHEPIrHH, AJIEKTPOOCBETUTEIbHBIEC MPUOOPHI,
HarpeBaTeIbHBIC JIEKTPONIPUOOPHI (ITPUMEPHI ), DIIEKTPUUECKUE MPETOXPAHUTETH, HICKTPOMArHuT,
AJIEKTPOABUTaTeNb MOCTOSHHOTO TOKA), UCHOJB3Ysl 3HAHUSA O CBOMCTBaX (PM3MYECKHUX SIBICHUN W
HE0OX0uMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHHUYECKHWE YCTPOWCTBA M HM3MEPHUTENbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CTOpaHusi, SJEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMBbl JJIEKTPHUYECKHUX Lened ¢
MIOCJIEIOBATENIbHBIM U TApaJUICNIbHBIM ~ COCAMHEHUEM  JJIEMEHTOB, pas3iuyas  YCJIOBHBIE
0003HaYECHHUSI PIIEMEHTOB AIIEKTPUUECKHX IIeTIeH;

MPUBOJUTH MPUMEPHl (HAXOAUTh HMH(DOpPMAIMIO O MPHUMEpPax) MPAKTHUECKOTO HCIOIb30BAHUS
(bu3MUeCKUX 3HAHWI B MOBCEIHEBHOM JKU3HH ISl 0OecredeHrs] 0€30aCHOCTH MPHU OOpAIEHUH C
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsI 30POBBbS M COONIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYXKAIOLLEH CPELIE;



OCYILIECTBIISITh TOWCK WHpOpMAUu (GU3NIECKOoro coaepkanust B IHTepHETe, Ha OCHOBE
UMEIOIIUXCS 3HAHUU U MyTéM CPAaBHEHUS JIOTIOJHUTEIBHBIX UCTOYHUKOB BBIJCIATH HHPOPMAIIHIO,
KOTOpasi SBISIETCS MPOTHUBOPEUYUBOIN WIIM MOKET OBITh HEJIOCTOBEPHOM;

WCIOJIb30BAaTh TPH  BBITIOJHEHUU YYE€OHBIX 33aJaHUil  HAYYHO--TIOMYJSPHYIO JUTEPaATypy
(U3MYECKOTO COJEpXKAHUS, CIPABOYHBIC MaTepHallbl, pecypchbl ceTh VIHTepHEeT, BIaaeTh
npuéMaMu KOHCIICKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHEGOPMAUK W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

co31aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKUE YCTHBIC COOOIICHHUS, 0000Iast nHOOPMAIIHIO U3
HECKOJIbKUX HMCTOYHUKOB (U3MUECKOTO COJIEpP)KaHMs, B TOM YHCJIE ITYyOJUYHO TMPEACTABISIThH
pe3yibTaThl MPOEKTHOW WM HCCIENOBATEIbCKOM JEATEIBHOCTH, IPH OTOM TI'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIA amnmapaT Kypca (U3UKH, COMPOBOXKIATH BBICTYIIICHUE
MpE3EHTALNEN;

MIPU BBIMIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3UUYECKUX MPOIECCOB PACTIPENLIISITh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJauaMHM, CICTUThH 32 BBITIOJHEHHUEM
MjaHa JIEUCTBUM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIaa B
NESITETFHOCTh TPYIIIBI, BHICTpAaUBAaTh KOMMYHHUKATHBHOE B3aUMOJCUCTBHUE, MPOSBIISSI TOTOBHOCTD
paspeniaTh KOH(PIUKTHI.

K xonity oOyuenuss B 9 KJjiacce mpeIMETHBIC pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh

c(OpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

WCIIOJIb30BaTh MOHSATHS: CHCTEMa OTCU€Ta, MaTepHalIbHasl TOYKA, TPACKTOPHUS, OTHOCUTEIHLHOCTh
MEXaHHYECKOTO JIBIDKCHUS, nedopmarus (ympyrasi, TJIaCTHYECKasn ), TpPEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPEerpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEJO, LUEHTP TKECTH TBEPIOrO Tella, paBHOBECHE, MEXaHWYECKUE KOJIeOaHUsl U BOJIHBI,
3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPhl UCITYCKAHUS U MOTJOLIEHUS, ainb(a-, 6eTa- u
raMMa-u3JIydeHHUs], U30TOIIbI, IAEPHAsI SHEPreTHKA;

paznuyath  sBI€HUsA ~ (paBHOMEpPHOE U HEpPaBHOMEpPHOE  MPSMOJMHEHHOE  JBHIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABMKEHUE, CBOOOTHOE Ma/IeHue TeJl, pPABHOMEPHOE JIBIYKEHUE
[0 OKPY)XHOCTH, B3aUMOJICHCTBUE Te€J, pPEAaKTUBHOE JBIKEHHE, KOJeOaTellbHOE [BUKCHHE
(3aTyxaromue U BBIHYXKICHHbIE KOJIeOaHUs), pe30HAHC, BOJIHOBOE JIBI)KEHUE, OTPaKEHHE 3BYKA,
NPSIMOJIMHENHOE PAacIpOCTpaHEHUE, OTPAKEHHWE M IPEJIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTpa)XCHHE CBETA, pa3JIO’KEHUE OEJIOT0 CBETa B CHEKTP M CII0KEHHE CIEKTPalbHBIX I[BETOB,
JUCIEPCHUs] CBETA, €CTECTBEHHAs paJUOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEHYATOrO0 CIEKTpa
U3ITy4yeHHs) M0 OMHCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOsBIECHNE U3YUYEHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MUpPE (B TOM YHUCIIE
(buznyeckue SBJICHUSA B IPUPOJIE: MPWIUBBI U OTJIMBBI, ABM)KeHUE MiaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUYKEHUE JKMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB XKMBOTHBIMH, 3€MJIETPSICEHUE,
ceiicMruecKkue BOJIHBI, I[yHaMH, X0, [IBETa TeJ, ONTUYECKHE SBICHUS B IPUPOJIE, OMOIOTHYECKOE
JIeCTBHE BUIUMOTO, YIbTPaHOIETOBOTO M PEHTIEHOBCKOTO H3JIYYECHUH, €CTEeCTBEHHBIH
paMoOaKTUBHBIN (OH, KOCMUYECKHE JIy4d, PAJTUOAKTUBHOE M3IIyuYe€HUE MPHUPOJHBIX MUHEPAJIOB,
JIeCTBHE paJMOAKTUBHBIX W3JIyYeHWH HA OpPraHW3M 4YeJIOBeKa), MPH 3TOM MEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOWCTBA (IPU3HAKK) (HUZMUECKUX
SIBJICHUI;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TEN U (PU3MUECKUE SBICHUS, UCIONB3YS (PHU3NYECKIE BETUUHMHBI
(cpenHsis M MrHOBEHHas CKOpPOCTh Tejla TIpU HEPAaBHOMEPHOM JIBJKEHHH, YCKOpPEHHE,



nepeMeIieHue, MmyTh, yriioBasi CKOPOCTh, CUJla TPEHUS, CUJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE
cBOOOJTHOTO TaJeHHs, BEC Teja, HMITYJIbC TeJla, HWMIYIbC CHJIBI, MEXaHW4eckas paborta u
MOIITHOCTh, IOTEHIMATbHASL SHEPTHs Tela, OJHIATOTO HaJl IOBEPXHOCTHIO 3€MJIH, MOTEHIIHAIbHAS
SHEPTUs C)KATOW MPYKWHBI, KWHETUYECKAs SHEPTHUs, NOJHAs MEXaHHUYECKas SHEPrHs, MepuoJ
9yacToTa KojeOaHMi, JUTMHA BOJHBI, TPOMKOCTD 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb
MPETIOMIICHHUS CPEJIbI), IPU OMHCAHUHU MPABUIHHO TPAKTOBATH (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX
BEJIMYUH, 0003HAUYCHUS M CIMHHUIBI (PU3UUYCCKUX BEINYHMH, HAXOJUTH (HOPMYIBI, CBSI3BIBAOIIHE
TaHHYI0 (U3WYECKYI0 BEIMYMHY C JAPYIMMH BEIMYMHAMH, CTPOUTH TpapuKH H3Y4EHHBIX
3aBHCUMOCTEH (PU3HUECKIX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHUS U MPOIIECCHI, UCIIOIB3YS 3aKOH COXpaHEHUS
SHEPTUH, 3aKOH BCEMHUPHOTO  TSTOTEHHWS, TNPUHIUI  CYNEPIO3ULIUH  CHJI, IPUHIHII
oTHOcHTeNbHOCTH ["anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS
U TIPEJIOMJICHHSI CBETa, 3aKOHBI COXPAHEHHUS 3aps0BOTO M MAacCOBOTO YHCEN MPH SICPHBIX
peakmmsx, TIpH OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alHCHIBATH  €ro
MaTEeMaTHYEeCKOE BBIPAKCHNE;

OOBSICHATH (PU3MUYECKHE TPOLECChl W CBOMCTBA TEJN, B TOM YHCIE€ M B KOHTEKCTE CHUTYalHi
MPAaKTUKO-OPHEHTHPOBAHHOTO XapakTepa: BBIABIATh NMPHUYMHHO--CIICICTBECHHBIE CBS3H, CTPOUTH
0o0BsiCHEHHE M3 2—3 JIOTMYECKUX IIaroB C OMOpPOM Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MUECKUX
SIBIIEHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3a/1a4M (ONUparoMecs Ha CUCTEMY U3 2—3 ypaBHEHHIT), HCIIONb3Ys 3aKOHBI U
dbopmynbl, CBs3BIBalOMME (PU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3a/1a4d
3allUCBIBATh KPAaTKOE YCIOBUE, BBISABIIATh HEIOCTAIOLIUE WM U30BITOYHBIE IAaHHBIE, BBIOMpATh
3aKOHbl W (QOpMyJbl, HEOOXOIUMBIE JUIsl pPELICHMs, NPOBOAUTH pPACYETBI U  OLEHHUBATh
PEATMCTUYHOCTD MTOJIy4EHHOTO 3HauUeHUsI (PU3UUECKON BEINUHHBL,

pacrosHaBaTh IpPOOJEMBbI, KOTOPbIE MOYKHO PEHIMTh IMpU IOMOIIM (PU3UYECKUX METOMOB,
UCIOJb3ysl OINUCaHWE MCCIEOBaHUsA, BBLACIATH IIPOBEPAEMOE NPEINOJIOKEHUE, OLIEHUBATh
IPAaBUIBHOCTh MOPSAJKAa IPOBEJIEHHMsSI MCCIEJOBAaHUS, JeNaTh BBIBOJbI, HMHTEPIPETUPOBAThH
pe3yibTaThl HAOIIOAECHUHN U OTBITOB;

IIPOBOJIUTH OMNbITHl 0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHMs SHEPruH, 3aBUCHUMOCTb IE€pHUOJa
Kosie0aHUH MPYKMHHOTO MasiTHUKA OT MaccChl I'py3a U jKECTKOCTHU MPY)KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJbIX KoJIeOaHUH, NPSIMOJIMHEHHOE paclpoCTpPaHEHHE CBETa, PasloKeHHe Oesnoro
CBETa B CIIEKTP, U3y4EHUE CBONCTB M300pa’ke€HHs B IJIOCKOM 3€pKaje M CBOMCTB M300pa)kKeHUs
npeaMera B coOMparollel IMH3e, HaOII0eHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIy4eHHMS):
CaMOCTOSTEJIBHO COOMpaTh YCTAaHOBKY M3 M30BITOUYHOrO Habopa 000OpyIOBaHHUS, ONMCHIBATH XOJ
OIIBITA U €T0 PE3yJbTaThbl, POPMYIUPOBATH BBHIBOJIBI;

IPOBOJIUTH IPHU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX M3MEPEHH, ONpeesss cpeiHee 3HAYCHHE
n3MepsieMoil Benmu4MHBI ((DOKYCHOE pacCTOsHHE cOOMparolieil JTUH3bI), 00OOCHOBBIBATH BBIOOP
crioco0a u3MepeHus (M3MEpUTEIHLHOTO Ipudopa);

IIPOBOJIUTH HCCJEOBAHNE 3aBUCHUMOCTEH (PU3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM MPSIMBIX
U3MEpEeHUH (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBI)KEHUHM 0O€3 HauyalbHOM
CKOpOCTH, MepHoja KojeOaHUi MaTeMaTUUYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH Yrja
OTpaKEHHsI CBeTa OT Yrja MaJeHUs MU Yrja NpeJoMJICHHsS OT yIya MaJeHHs): IUIAHUpOBaTh
UCCIIeIOBaHUE, CAaMOCTOATENBHO COOMpPATh YCTaHOBKY, (PUKCHPOBATh PE3YJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH B BHJIE TaOIMIl ¥ TpapUKOB, JA€IaTh BHIBOJBI IO pe3yjibTaTamM
UCCIIeIOBaHUS;



MIPOBOJIUTh KOCBEHHBIC M3MEpEHHs (PU3UUYECKUX BEIUYHH (CPETHSSI CKOPOCTh U YCKOPEHHE Teja
IpU PAaBHOYCKOPEHHOM JBWXCHHH, YCKOPEHHE CBOOOJIHOIO MaAeHus, KECTKOCTb MPYKHUHBI,
KOA(QQUIMEHT TPEHUS CKOJIbKECHHS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa M TEPHOJ
KoJIe0aHUH MaTEeMaTUYeCKOTO U MPY)KMHHOTO MAasTHUKOB, ONITUYECKAsi CHJIa COOMpAroIeil JHH3bI,
panMoaKTUBHBIM (DOH): TUIAHUPOBATH M3MEPEHUS, COOMpPATh AKCIEPHUMEHTAIBbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIEIys MPEITOKCHHON WHCTPYKIIUH, BEIYUCIATh 3HAYCHUE BEITUYHHBI U
aHAJM3UPOBATH MOJyYCHHBIC PE3YIBTATHI C YIETOM 3aIaHHOMN MOTPEITHOCTH H3MEPEHHIA;
coOroIaTh MpaBUIa TEXHUKH 0€30MIACHOCTH TPU padoTe ¢ JTabopaTOPHBIM 000PYI0BAHUEM;
pa3nuyaTth OCHOBHBIC MPHU3HAKH HW3YYCHHBIX (U3NYECKUX MOJENCH: MaTephajbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOYCUHBIA UCTOUHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJIENb
aToMa, HyKJIOHHAsI MOJIENIb aTOMHOTO S/1pa;

XapaKTepPU30BaTh MPHUHIIMIBI JCHCTBUS HW3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OToOpoi Ha WX omucaHus (B TOM YHCJE: CIHIAOMETpP, NATYUKU TIOJOXKEHHS, PACCTOSHUS U
YCKOPEHHsS, pakKeTa, »dXOJOT, OYKH, TIepUCKOI, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JI03UMETp, KaMepa BuIIbCOHA), HWCIONB3ys 3HAHUS O CBOWCTBAX (PU3MUECKUX
SIBIICHUN U HEO0XO0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMBI W CXEMATHYHBIC PHCYHKH W3YyYCHHBIX TEXHHUYECKHUX YCTPOUCTB,
W3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKHUX MPOIIECCOB MPU PEIICHUH YU4eOHO--TIPAKTUIECKUX
3a7a4d, ONTHYECKHUE CXEMBI JJISl TIOCTPOCHUSI M300paKCHUH B TUIOCKOM 3€pKajie M coOMparomiei
JIH3E;

MPUBOJIUTh TPUMEPHI (HAXOIUTh HWH(DOPMAIMIO O MPHUMEpax) MPAKTHUECKOTO WCIIOIh30BaHUS
(bM3UYECKUX 3HAHUU B TTOBCEIHEBHOW KU3HU ISl 0OecriedeHus 0e30TacCHOCTH MPU OOpaIeHUH C
npubopaMu W TEXHHYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3I0POBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH cpelie;

OCYIIECTBIISITh MOUCK HH(MopMaImu (U3UIECKOro cojliepkaHus B VHTepHETe, caMOCTOSATEIHLHO
bopMynHUpys TTOUCKOBBIA 3allpOC, HAXOIUTh IYTH OIPEIEIICHUS JIOCTOBEPHOCTH TOIY4YECHHOU
nHGOpMAIIMY HA OCHOBE MMEIOIIMXCS 3HAHUN M IOMIOJTHUTEIHHBIX HICTOYHUKOB;

UCIIONB30BaTh TIPH  BBINIOJHCHUM YYEOHBIX 3aJaHUH  HAyYHO--TIOMYJSPHYIO JIUTEPATypy
(GU3NYECKOTO COJICpP)KaHUs, CIpPaBOYHBIE MaTepHaibl, pecypchl ceTh WHTepHET, BiIajeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHUs WHPOpPMAIMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IMCBMEHHBIC W YCTHBIC COOOINECHUS HAa OCHOBE HH(MOpMAIMKM U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COJACPIKaHUs, MYOJIUYHO TMPEICTABISATh PE3yIbTaThl
MPOEKTHOW WJIM HCCIICAOBATEIIbCKOW JIEATEIBHOCTH, TIPH 3TOM T'PaMOTHO HKCIIOJIb30BAaTh
W3YUYCHHBIN MOHATUHHBINA anmapaTr U3y4aeMoro paszeia (U3MKA U CONPOBOXKIATH BHICTYIUICHUE
Mpe3CeHTAIMeH ¢ YUETOM 0COOCHHOCTEH ayTUTOPHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro M1Upa
bubmmoreka [{OK
1.1 (6)) - 2
H3HKa - HayKa O npHpoae https://m.edso0.ru/7f416194
bubmmoreka [{OK
1.2 (0)) 2 1
HBHHCCIHIE BB https://m.edso00.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHBIH METO,T TIO3HAHHUS htts.//m.eds0o.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. [lepBoHayaiibHbIe CBeJIeHUS 0 CTPOCHUM BelllecTBA
bu6moreka [IOK
2.1 C 1
Tpocue Betiecta https://m.edso0.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILECTBA 2 bubmorexa HOK
' P H https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHuueck BIDKEHHU 3 bubmorexa HOK
' © COROC /IBHACHIC https://m.edsoo.ru/7f416194
3.2 Hueprus, Macca, INIOTHOCTD 4 1 bubmorexa HOK
' CPHIE, MAcea, TUIoTHOC https://m.edsoo0.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 bu6mmoreka [JOK
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Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH W ra3oB
41 Masnenue. [lepenaua naBieHus TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, KUIKOCTIMHU U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [{OK
4.2
flaperne KiaKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4, A
3 TMOC(epHOE JaBIeHie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE JKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 1 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTB. JHEPrUst
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa H MOILHOCTH https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 I1 5) 1
POCTRIE MEXAHUIMET https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1 1
CRAHIHAECKA SHEpryA https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KUIACC
KoanuecTBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3jeioB U TeM
Ne n/m Koutposbnbie | Ilpakruueckue | (uHppoBbIe)
NMPOrpaMMbI Bcero
padoTsI padoTsbI o0pa3oBaTejibHbIE

pecypcbl
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Pa3nen 1. TenioBble iBJI€HUSA
11 CtpoeHnue u CBOICTBA BEIECTBA 7 Brbmiorexa LIOK
. T HHUEC U CBOUCTBA B TB
P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
1.2 T 21 1
CIVTOBIC HPOHECent > https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznen 2. DiekTpuyeckue 4 MATHUTHbIE SIBJIEHUSI
91 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tena 7 1 bubnuoteka [JOK
' U UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.2 I1 i i 2 1 7
OCTOAHEGIH FCKTPUHCCKUI TOK 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
24 C) 4
FICKTPOMATHHTHA MLy https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
9 KVIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne mi/m Kontpoabneie | IlpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsl
Paszpnen 1. Mexanuveckue siBJICHUSA
11 MexaHn4yeckoe TBUKEHUE U CIIOCOOBI €ro 10 1 bubnmnoreka [JOK
' OIMCAHHS https://m.edsoo.ru/7f41a4a6



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

bubmnoreka [IOK

1.2 B 7 20
SAMMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 bubnmorexa [TOK
' p https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznen 2. MexaHn4ecKkHe KoOJ1e0aHUA U BOJTHBI
bubmmoreka [IOK
2.1 M 7
CXAHHHCCKAC KoNCOanHA https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
2.2 M .
CXAHIIECKHE BOIHEI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Paspnen 3. DileKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 bubnuorexa [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 6
Pa3nen 4. CBeToBbIe fIBJICHUSA
4.1 3aKOHBI PACIIPOCTPAHEHU CBETA 6 bubmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JI o 6
HH3BLT OIITHHECKHE TPHOOPST https://m.edsoo.ru/7f41a4a6
4.3 Pasinoxenue 0enoro cBera B CIIEKT 3 bubmmotexa [JOK
' p https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3znen 5. KBaHTOBLBIE IBJICHUS
51 Hcnyckanue u nori HIE CBETAa ATOMOM 4 bubmmotexa [JOK
' cnye © 1 HOTJIOTIEHHE CBe OMO https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHne aTOMHOTO spa 6 bubnuorexa [IOK
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bubmuoreka [IOK

. 7 1

>3 AAnepHEIC peaKtit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBropuTtebHO-0000 a0 1M MOYJIb

6.1 [ToBTOpEHue u 06001IEHNE CONEepHKAHUS 9 5 bubnuorexa [JOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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