OOKYMEHT NMOAMNMMCAH

SNEKTPOHHOM NOAMACHIO Yr1Bepxaena B cocrae OOIT OO0
MKOY COIII Ne24 p.i. FOpTsI

C 1 2384733B6D53BBBADA8B1B69CE20C932

Bsglzgf:::agpoq:ees Bnaaumup Mownceesny HpHKaSOM HHpeKTOpa

[Oevicteutenen: ¢ 10.02.2023 o 05.05.2024

ot 31 aBrycra 2023 r Nel05

PABOYAS ITPOTPAMMA

(ID 2680858)

y4eOHoro npeamera «®@uzuka. bazoBblil ypOBEHb»

U1 o0yyaronuxcs 7-9 kimaccon

p.n. FOpT1sI, 2023

COILEPKAHUE OBYYEHUSA



7 KIIACC
Paznen 1. ®usnka u €€ posib B MO3HAHUU OKPYKAKILEr0 MUPA.

®dusuka — Hayka o npupoje. fABieHus npupoasl. OU3nyecKue SBICHUS: MEXaHHUYECKHUE,
TCIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.

@dusnueckue BenuuMHBL. M3Mmepenue Qusnueckux BenuunH. Dusznueckue MNPUOOPHI.
[TorpemHocTs U3MepeHnii. Mexx1yHapoHas CUCTEMA €IUHMUII.

Kak ¢usuka u npyrue ecTtecTBEHHbIE HAayKHd HM3ydaroT NMpUpOAy. EcrecTBeHHOHay4HbIN
METOJ TMO3HaHMA: HaOJIOJEHUE, IOCTAaHOBKA HAYYHOIO BOIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCTIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OObsCHEHWe Halmromaemoro sBieHus. OmnucaHue
(bu3nUecKuX SABJICHUNA C ITOMOLIbIO MOJIEIEH.

Hemoncmpayuu.
1. MexaHudeckue, TETUIOBbBIE, DJIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBICHHUS.
2. ®usudeckre MpUOOPHI W MpOLEAypa MPSIMBIX W3MEPEHUIH aHAJOrOBBIM U IH(PPOBHIM

pudopoMm.

Jlabopamopmusie pabomsl u onsimol.

1. OmnpeneneHue eHBI AEICHUS MKAIbI U3MEPUTEILHOTO TPUOOpA.

2. H3mepeHue pacCTOSHUM.

3. M3mepenue o0bEMa KUIKOCTH U TBEPIOTO TENa.

4. OmnpeneneHue pasMepoB MaJIbIX TEl.

5. H3mepenuwe temmepaTypbl 0OpU IOMOIIMA >KUIAKOCTHOIO TEPMOMETpPA M JATYMKA
TEMIIEPaTyPBbI.

6. IlpoBenenue wuccineoBaHUS 1O MPOBEPKE TUIMOTE3bl: JANbHOCTh MOJNETA IIAPHUKA,

MYIIEHHOTO TOPU30HTANIbHO, TEM 00JIbIlIe, YeM OOJIbIlIe BHICOTA ITyCKa.
Pa3nea 2. [leppoHavyanbHble CBeleHHS O CTPOEHHH BellecTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbl W MOJICKYJIbI, HUX PpPa3sMCpPLL. OHI)ITLI, JOKa3bIBarOIInue
JUCKPETHOC CTPOCHUC BCIICCTBA.

JBmkenue yactuil BemecTBa. CBSI3b CKOPOCTH JIBMKEHHS 4YaCTHIl C TEMIIEpaTypoil.
BpoyHoBckoe nBmwkenue, nuddysus. B3ammopeicTBhe 4YacTHIl BELIECTBA: MPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHHSI ~ BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH H  TBEPABIX
(KpUCTAIITMYECKHUX) Teld. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIDHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

HaGnronenne OpoyHOBCKOTO JBHYKEHUS.

Habmonenue muddysun.

3. HaGnronenue siBICHHN, OOBSCHSIOMUXCS TPUTSHKEHUEM WIH OTTAIKHBAHUEM YaCTHIL
BEIIIECTBA.
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Jlabopamopuvie pabomuvt u onvimol.

1. Omenka nuameTpa aToMa METOJIOM PSIOB (C UCTIOTIb30BaHUEM (GoTorpaduii).
2. OmbITHI MO HAOTIOACHHUIO TETIJIOBOTO PACIIUPECHHUS T'a30B.
3. OmnbIThl 1O 0OHAPYKEHUIO AEHCTBHS CUIT MOJIEKYISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHMe U B3auMo/ieilicTBUE TeJl.

Mexanndeckoe nBWXKeHHE. PaBHOMEpHOE W HepaBHOMEpHOe naBuxkeHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacu€T myTu u BpeMeHU ABUKEHUSI.

SIBneHue HHCPpUOUH. 3aKoH HHCPpUOUM. BzaumopeiictBue Ten Kak npuirnHa HU3MCHCHMHA
CKOPOCTHU IABWIXKXCHUS TCII. Macca Kak MCpa HMHCPTHOCTU TEJIa. IInoTHOCTH BCIIICCTBA. CBs3b
IJIOTHOCTHU C KOJIMYCCTBOM MOJICKYJI B CAMHHUIIC 00BEMa BCIICCTBA.

Cuna kak xapakTepucTuUKa B3auMojencTBua Ten. Cuna ynpyroctd W 3akoH [yka.
N3mepenue cuibl ¢ MOMONIBIO JMHAMOMETpA. SIBIeHUE TAroTeHuss W cuia Tsokectu. Cuna
TSKECTH Ha Jpyrux IruiaHerax. Bec tema. HeBecomocTs. CrokeHue Cuil, HalpaBiIEHHBIX IO
onHou mpsimoil. PaBHozeiicTBytomas cui. Cuna TpeHus. TpeHue CKOMbKEHUS U TPEHHUE MOKOS.
TpeHue B IpUpoJIe U TEXHUKE.

Hemoncmpayuu.

HaOmoaenrne MexaHU4eCcKOro ABKEHUS Tea.

H3MepeHne cKOpoCTH MPSIMOJIMHEHHOTO JIBHKCHUS.
HaOmronenue siBieHUs] HHEPIIUH.

HaGmroieHrne u3aMeHeHUs: CKOPOCTH MPH B3aUMOJICHCTBUHU TEJL.
CpaBHeHHUE Macc 10 B3aUMOJICHCTBHUIO TEJ.

CrnosxeHue Cull, HapaBJICHHBIX 110 OJJHOW MPSIMOH.

SN e

Jlabopamopuwvie pabomot u onvimel.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO [BWKCHHUS (IIapuKa B JKUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHsI OpycKa WM MIapuKa IO HAKIOHHOW

IUIOCKOCTH.

Omnpenenenne MWIOTHOCTH TBEPIOTO TENA.

4. OnbITbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsHKeHUs (IedopMmanuu) MpYKUHBI OT
IIPWIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHUJIBI TPEHHs CKOJBKEHHUS OT Beca Teja U
XapaxTepa CONPUKACAIONINXCS TOBEPXHOCTEH.
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Pa3nen 4. /laBiieHue TBEPABIX TeJl, AKUIAKOCTEH M ra3oB.

Jasnenne. CriocoObl yMEHbIICHUS U yBeIUYeHUs AaBieHus. [laBienue raza. 3aBUCUMOCTb
JaBJIEHUs Ta3a OT 00bEMaA, Temneparypsl. [lepenaua naBieHus TBEPIABIMHU TEIaMH, KUIKOCTIMH
1 razamMu. 38.KOH HaCKaJIH. HHGBMaTI/I‘ICCKI/Ie MAallIMHBI. BaBI/ICI/IMOCTB HAaBJICHUSA XHUIKOCTHU OT
rnyounbl.  ['mapoctatmyeckuii  mapagokc. CooOmiaronuecss  cocynbl.  ['mapaBnuyeckue
MCXAaHHU3MBI.

AtMocdepa 3emnn u armocdhepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHHS BO3AYLIHOU
obooukn 3emumn. OnbiT Toppuuemmu. M3mepeHne atMocpepHOTO MaBlICHHUS. 3aBUCUMOCTH



aTMOC(EepHOro JaBJCHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl mms  u3MepeHus
aTMOC(hEpHOTO TaBJICHHS.

JlelicTBHE )KMIKOCTH ¥ Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeITankuBaromas (apxumMea0Ba)

cuia. 3aKoH ApXI/IMeI[a. IInaBanue Te. BOSI[YXOHHaBaHI/Ie.
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Hemoncmpayuu.

3aBUCHUMOCTBD JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaua naBiieHUs )KUJIKOCTBIO U Ta30M.

Coo01maronmecs: COCyIbl.

I'mppaBnuueckuit pecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JTABJICHHS.

3aBUCHUMOCTD BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA TOTPYKEHHON YacTH Tella U MIIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITATKMBAOLIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue mnaBaHMs TeN: IUIABAaHUE WM TOTPY)KEHHE Tl B 3aBUCUMOCTH  OT
COOTHOILIEHUS IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuwie pabomuvt u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAEC OT 00bEMa MOTPYKEHHOW B KUIKOCTH
YacTH Tela.

OnpeneneHre BBITAIKUBAIOMICH CHJIbI, JEUCTBYIOIIEH Ha TEI0, MOrpyKEHHOE B
JKHIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, IEUCTBYIOIIECH Ha TEJIO B KUIKOCTH,
OT MAacCCHI Tela.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAJIKUBAIOIIECH CHWJIBI, JIEMCTBYIOIIECH Ha
TEJIO B JKUJKOCTH, OT 00bEMa MOTPYKEHHON B JKUIKOCTh YAaCTH Tejla U OT IJIOTHOCTH
JKUJKOCTH.

KonctpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHUE JIOAKA U ONpeleieHue e¢€
TPy30MOABEMHOCTH.

Pa3nea 5. PaGora n MoiHOCTBH. JHEprus.
Mexanunueckasi pabota. MOITHOCTb.

[TpocTbie MeXaHU3MBI: phIyar, 6J0K, HaKJIOHHAs MI0CKOCTh. [IpaBuino paBHOBecHs pblyara.

[IpumeHneHnne mpaBwiia paBHOBECHsS pbluara K OJOKy. «3o0soToe mpaBuio» MexaHuku. KITJ]
IMMPOCTBIX MCXAHU3MOB. HpOCTBIG MCXaHU3MbI B 6I>ITy 1 TECXHUKE.

MexaHuueckas OHCPI'H:. Kunernueckas u IIOTCHIHAJIbHAA OHCPI'Hs. HpeBpameHHe OJHOI'O

BUJIa MEXaHUYECKOW PHEPTUH B IPYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

1.

1.

Hemoncmpayuu.

[IpuMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopuwie pabomuvt u onvimel.

Onpenenenne pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JABW)KEHHUU Tela IO
TOPU30HTAIILHON TTOBEPXHOCTH.



2. HccnenoBaHue ycloBUM paBHOBECUS pblyara.
3. WMsmepenue KIIJI HakTIOHHOM MIIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS MEXAaHUUYECKON SHEPTUH.

8 KIIACC
Pa3gen 6. TensioBbie IBJICHUS.

OCHOBHBIE TMOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPUHM CTPOCHUs BemiecTBa. Macca
h pasMCpbl aTOMOB H  MOJICKYJL. OHBITI:I, NOATBCPXKAAOIIHNEC OCHOBHBIC ITIOJIOXKCHUA
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPIOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUN BemlecTBa. Kpucrammyeckue u
amop¢Hsbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJICKYJIIPHO-KMHETHYECKOW Teopuu. (CmadyMBaHWE M KaMWUIAPHBIC siBIIeHUs. TeruioBoe
pacIiipeHue U cxxaTue.

Temmnepatypa. CBA3p TeMmmeparypsl CO CKOPOCTBIO TEIJIOBOTO JBHKEHHSI YacTHLL.
Buyrtpennsist sHeprusi. CrnocoObl W3MEHEHHMS BHYTPEHHEH OSHEpPruu: TerJionepeaada Hu
coBepluieHre padboThl. Buasl Teronepenaun: TeIIONPOBOAHOCT, KOHBEKIUS, H3ITyYCHHE.

KomunuecTBo TemaoTel. YelbHas TEIIOEMKOCTh BEIIECTBA. TeIIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOro Oamanca. [InaBieHue u OTBEpACBAHHME KPHUCTATUTMUECKUX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanue u KoHjaeHcamnus. Vcmapenwue.
Kunenne. YnenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KHIICHHUS OT
aTMOC(EpHOTO JTaBJICHHS.

BrnaxnocTs Bo3myxa.
3Hepr W1 TOILJIMBA. Y;[eana;I TCIJIOTA CTOpAaHUA.

[Tpunumner paboTsl TeroBbix apurateneid KIIJ[ temmoBoro nBuratens. TeroBbie
JIBUTATEJIHN U 3alATA OKPYKAIOUIEH CPEIbI.

3akoH COXpPAaHCHUS U MMPCBPAILICHHA SHEPTHUU B TCIIOBBLIX IMMpOoHECCax.
Hemoncmpayuu.

Habmonenne OpOoyHOBCKOTO JBUXKEHUS.
Hab6mronenne nuddysun.
Habmronenue siBneHuii cMauMBaHus ¥ KaWUIAPHBIX SBICHUH.
Habmronenne TenioBoro paciimpeHust Tel.
M3MeHeHue naBiIeHMs ra3a Ipu U3MEHEHUH 00bEMa U HarpeBaHUM WIIM OXJIAXKIECHUH.
[IpaBuna n3mMepeHus TeMnepaTypahl.
Bune! rennonepenaun.
OxJnaxJeHne Py COBEPIICHUN PAOOTHI.
HarpeBanue npu coBepiieHMH paboThl BHEIIHUMU CUIIAMH.
. CpaBHeHUE TEMIIOEMKOCTEN PAa3INYHBIX BEILIECTB.
. HaGnronenue kunenus.
. Habnroienue noctostHeTBa TEMIIEpaTyphbl PH IUIABJICHUU.
. Mozenu TeIIOBbIX ABUATATEIEH.
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—_ e —
[OSIN S )



Jlabopamopuvie pabomuvt u onvimol.

OnBbITHI MO OOHAPYKEHHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnbIThI 0 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbITHI 1O HAOTIOEHUIO TETIOBOTO PACIIUPEHHUSI TA30B, JKUIKOCTEH U TBEPABIX TEI.

Ornpenenenne aBieHUs BO3AyXa B OaJIOHE IIMPHUIIA.

OnpIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JaBIICHUS BO3AyXa OT ero o0béMa u

HArpeBaHUs WM OXJIAXKICHHSL.

[IpoBepka TUMOTE3bl JHHEWHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA IKUAKOCTH B

TEPMOMETPHUYECKON TPYyOKE OT TeMIIepaTyphl.

7. HaOnromenue u3MeHEHUs BHYTPEHHEW SHEpruM Teia B pe3yJbTaTe TEIUIoNepenadyd u
paboThl BHEIIHUX CHII.

8. MHccnenoBanue siBIeHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOM U TOPsiYel BOMBI.

9. OrmpeneneHne KOINYECTBA TEIUIOTHI, OTYYSHHOTO BOJOW MPH TEIUIOOOMEHE ¢ HAarpEThIM
METATUYECKUM LIUTUHAPOM.

10. Onpenenenue yaenbHON TEMI0EMKOCTH BEIECTBA.

11. MccnenoBanue mporecca UCTIapeHHUs.

12. Onpenenenre OTHOCUTEbHON BIAKHOCTH BO3/IyXa.

13. Onpenenenue yaenbHON TEIUIOTHI TIABICHUS JIbA.
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Paznen 7. DiiekTpryeckue 1 MarHuTHbIE SIBJICHUS.

OnekTtpuzanusi Ten. [[Ba ponma anekTpuueckux 3apsiaoB. B3aumopeicTBue 3apsyKeHHBIX
ten. 3akoH Kynmona (3aBUCHMMOCTb CHJIBI B3aMMOJEHUCTBHS 3apsKEHHBIX TEI OT BEIUYUHBI
3aps0B U PACCTOSTHUS MEKIY TEIaMH).

Onextpuueckoe nojie. Hampspk€HHOCTH 3exTpuyeckoro mnois. [IpuHoun cyneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTApHbIM 3ieKkTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOIHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsija.

DNEeKTpUYECKU TOK. YCJIOBHS CYHIECTBOBAHUS DSJIEKTPUUECKOrO0 TOKa. McTOUHUMKHU
MOCTOSTHHOTO TOKa. JIeWCTBHSI 3JIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUI TOK B )KHJIKOCTSIX U ra3ax.

Onektpuyeckas 1enb. Cuia Toka. OjekTpudyeckoe HamnpsbkeHue. ConmpoTHBIIECHUE
IPOBOJHMKA. YJIEIbHOE CONpPOTUBJIEHME BellecTBa. 3akoH Owma Uil ydacTka LEMNu.
[TocnenoBarenbHOE U MapaieIbHOE COSTUHEHHE TPOBOJHUKOB.

PabGoTa 1 MOIIHOCTB ANIEKTpUUECKOTO ToKa. 3akoH J[xoyns—JIeHma. DiekTpudecKue memnu
U TIOTPEOUTENH IEKTPUIECKOM dHEpruu B ObITY. KOpoTKOE 3aMbIKaHUE.

[TocTrosiHHBIE MarHUTHL. B3auMMOJEHCTBHE TOCTOSHHBIX MAarHUTOB. MarHUTHOE TOJE.
MarunuTtHoe nojie 3eMJIM U €ro 3Ha4eHHe 7151 KU3HA Ha 3emiie. OnbIT Dpcrena. MarHutHoe mosie
EKTPUUECKOTO TOKA. [[pUMEHEHNE JIEKTPOMAarHUTOB B TeXHUKE. JleliCTBUE MarHUTHOTO TIOJISI
HAa TMPOBOJHUK C TOKOM. OJCKTPOABHUTATEIbh IOCTOSHHOTO TOKa. lMcmosib30BaHMe
AJIEKTPOJIBUTATEINICH B TEXHUYCCKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanes. SBieHue AIEKTPOMArHUTHOM  wHAyKHuu. [lpaBuwino  JleHia.
Onektporedeparop. CrocoObl TONYYEHHUS JJIEKTPUUYECKON JHEPruu. ODJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.



Hemoncmpayuu.
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DJeKTpu3aius Tell.

JIBa pona pIEKTPUUYECKUX 3aps/I0B U B3aUMOJEHCTBUE 3apSHKEHHBIX TEI.
YCTpOKCTBO U IEUCTBUE JIEKTPOCKOIIA.

DIEeKTPOCTATUUECKAsT MHTYKIIUS.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3apsJIOB.

IIpoBOIHUKY W TUBTEKTPUKH.

MoaenupoBaHUE CUIOBBIX JIUHUH JIEKTPUUECKOTO TOJIS.

M cTouHNKH TTOCTOSSHHOT'O TOKA.

JlencTBUS 3JIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKUH TOK B KHUIKOCTH.

. ['a30BbIi1 pa3psia.

. I3Mepenune cuibl TOKa aMIepMETPOM.

. I3MepeHue 3IeKTpUYeCcKOro HaMpsKeHUs: BOJIbTMETPOM.

. Peocrar n Mara3uH cOpOTHUBIICHHUM.

. B3aumopelicTBre NOCTOSTHHBIX MarHuTOB.

. MonenupoBanre HEBO3MOKHOCTH Pa3/I€JICHUS MTOJTOCOB MarHuTa.
. MonenupoBaHre MarHUTHBIX MOJICH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1moJie Toka. DJIeKTPOMarHur.

. JlelicTBME€ MarHMTHOTO MOJISI HA MPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccnenoBaHue sIBJIEHUS 3JIEKTPOMAarHUTHOM MHTYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHUSI.
. DIIEKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopuwvie pabomot u onvimeul.
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10.
11.
12.

13

16.

OIIBITEI 10 Ha6J'IIOI[eHI/IIO SJICKTPpU3alU TCII HHHYKHHGﬁ " IIpHU COITPUKOCHOBCHHWH.
HccnenoBanue ACHCTBUS SJCKTPUIESCKOTO OIS HA MPOBOJHUKH U TUDIICKTPUKH.
CoOopxka u mpoBepka pabOThI AMEKTPUIECKOM IETH MOCTOSHHOTO TOKA.

V3mepeHue u peryIupoBaHue CHUIIbI TOKA.

H3mMepenne u peryampoBaHue HANPSKEHHUS.

HMccnenoBanne 3aBUCUMOCTU CHUIIBI TOKa, HAyHero 4epe3 pe3ucTop, OT COIPOTHUBIICHUA

pe3ucTopa U HaNpsHKEHUs] Ha PE3UCTOPE.

OHBITBI, JACMOHCTPUPYIOIIUC 3aBUCUMOCTD JJICKTPHUYCCKOI'0 COIIPOTUBJICHUA IIPOBOAHHKA

OT €TI0 JJIMHBI, TJIOIIaAU MOIICPCUYHOTO CCUCHUS U MaTCpUraJia.

HpOBepKa mpaBujia CJIOKCHUSA HaHp}DKeHI/Iﬁ IIpH IMOCJICA0BATCIbHOM COCAMHCHHUHN JBYX

PE3UCTOPOB.

[TpoBepka mpaBuiIa Uit CHIIbI TOKA MPH MapalIeIbHOM COCTUHCHUU PE3UCTOPOB.
Omnpenenenne padboThI AMEKTPUIESCKOTO TOKA, HAYILETO Yepe3 pe3rucTop.
OnpezeneHre MOITHOCTH JIEKTPHUYECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UIYIIETO YEPE3 JAMIIOUYKY, OT HAIlpsDKEHUS Ha

HEH.

. Onpenenenne KII/] narpeBarens.
14.
15.

HMccnenoBanue MarHMTHOTO B3aUMOJACUCTBUS MTOCTOSIHHBIX MarHUTOB.

HSy‘ICHI/IC MAarouTHOro 1moJjid IIOCTOSAHHBIX MArHuTOB IIPpU HX O6’I)€IH/IH€HI/II/I n

paszeNeHu .
HccnenoBanue neicTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJICUCTBHS KATYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTyIIKE.

18. 3yuenue AeiCTBUS MarHUTHOTO TOJIS HA MPOBOJIHUK C TOKOM.

19. KonctpyunpoBanue u u3ydeHue padboThl JIEKTPOABUTATEIIA.

20. Uzmepenne KIIJ] anekTpoBUraTeIbHOM YCTaHOBKHU.

21. OnpITBl MO MCCIAEAOBAHUIO SIBICHUSI AJIEKTPOMATHUTHOW HWHIYKIMU: MCCIEIOBAHUE
M3MEHEHUN 3HaYeHUs U HAIlpaBJICHUS! MHIYKIMOHHOTO TOKA.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJIeHHUs.

Mexannueckoe aBmxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOrO0 JBWKECHHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE JBWXKEHHE. HepaBHOMepHOE
NpsMOJIMHEHOE JBMKeHUE. CpeAHsis U MIHOBEHHAas CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JIBIDKCHUU.

Yckopenue. PaBHOyckopeHHOE TIpsIMOJIMHEHHOE ABMKeHne. CBoOoHOe majgeHue. OIBITHI
["anunes.

PaBHOMepHOE nBMKEHHE MO OKpYX)HOCTH. Ilepuon u wacrora oOpamienus. Jluneiinas u
YTJI0Basi CKOPOCTHU. LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprorona. Bropo#t 3akoH Herorona. Tperuit 3akon Herorona. IIpnHnmn
CyIEPIO3ULUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIBKEHHs, CUja TPEHUs
MOKOSI, IPYTHE BUABI TPCHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSATOTCHUS. YCKOPEHHE CBOOOJHOTO IaeHUS.
JBmwxenune mianer Bokpyr Comnma. IlepBas kocmuueckass ckopoctb. HeBecomocth u
neperpy3Ku.

PaBHOBecue MaTepuanbHO TOUKU. AOGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynse Tena. M3menenne ummysbca. Mmnynsc cuibl. 3aKOH COXpaHEHHMS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. Pabora cmi TsokecTH, ynpyroctd, TpeHus. CBs3b
SHECPTrUUu U pa6OTBI. HOTGHI_II/IaJIBHaSI OHCpIrus TCjia, NOAHATOrO Had HNOBCPXHOCTHIO 3CMIIH.
[ToreHnmanbHas sHEprus cxaToil npyxuHbl. Kunetudeckas sneprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.
HaGnronenne MexaHM4eCKOTO ABMKEHUS Tea OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHHME TyTeM M TPACKTOPUN IBMIKEHUS OJHOTO M TOTO K€ Tella OTHOCHUTEIIBHO
Pa3HBIX TEJl OTCYETA.

N —

3. HM3mepeHune CKOpPOCTH U YCKOPEHUS NPSIMOIMHEWNHOTO IBHKEHUS.
4. HccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOT'O JIBH)KEHUSI.
5. HaGnronenue nBuKEeHUs Tela 10 OKPYKHOCTH.



7.

8.

9.

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

Habmionenne MexaHW4YecKHX SIBICHHM, MPOUCXOASANMX B cucteme orcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JBH>KEHHUU OTHOCUTENbHO KaOuHeTa (GU3HKH.
3aBUCHUMOCTbH YCKOPEHHUS TeJla OT MacChl Tejla U IEUCTBYIOIIEH Ha HETO CHUIIBI.
HaGmronenue paBeHCTBa CUJT TIPU B3aUMOJICHCTBUAN TEJ.

M3menenue Beca Tena Npu yCKOPEHHOM JIBHOKCHHHU.

[lepenaya umnysbca Ipu B3aUMOJICHCTBUHU TEIL.

[IpeoOpa3oBanust SHEPTUU MPU B3AUMOACHCTBHH TEI.

CoxpaHeHue UMIyJIbCa IPU HEYNPYTOM B3aUMOJCICTBUU.

CoxpaHeHHUe UMITYJIbCca P a0COTOTHO YIIPYTOM B3aMMOJICHCTBHH.

Habmtoienue peakTHBHOTO ABHKEHUS.

CoxpaHeHue MEXaHUYECKOM SHEPTUH ITPH CBOOOIHOM MaICHUH.

CoxpaHeHre MEXaHUYECKOM SHEPIUH MPU JBUKEHUHU TeJa MO AEHCTBUEM Py KUHBI.

Jlabopamopusie pabomsl u onsimol.

o

10.

11.

KonctpyupoBanue Ttpakra s pa3roHa W JajbHEWIIEro pPaBHOMEPHOIO JBUXKEHUS
HIapUKa WIH TEIESKKH.

OnpeneneHue cpeaHe CKOPOCTH CKOJBXKEHHUS OpycKa WM ABW)KCHHS IIapUKa I10
HAaKJIOHHOM ITIOCKOCTH.

OnpeneneHre yCKOpPeHHsI Tella MPH PABHOYCKOPEHHOM JBIJKCHHU 110 HAKJIOHHON
IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBIXEHHU Oe3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: €Ciid MpH PAaBHOYCKOPSHHOM JBMKEHUU 0€3 HadaabHOW CKOPOCTH
MyTU OTHOCSTCS KaK Psii HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHHU
OJUHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHMSI CKOJIBKEHHS OT CHUJIbl HOPMAaJIbHOTO
JABJICHUSL.

Onpenenenne ko3P puimeHTa TPEHUS CKOIBKCHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JABW)KCHUU Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

Omnpenenenne pabOThl CHJIBI YOPYTOCTH MpH MNOIBEME TIpy3a C HUCHOIb30BAHUEM
HECIIOABUXHOTI'O U ITOABUXHOI'O 6JIOKOB.

N3ydeHue 3aKoHa COXpaHEHUsSI SHEPTUU.

Pa3zgena 9. Mexannueckue KoJe0aHUA U BOJIHBI.

Kosebarenbaoe nBuxenue. OCHOBHBbIC XapaKTCPUCTUKHU KOJICOAHWU: MEPUOJ, YacToTa,
aMIuIuTyAa. MareMaTHYeCKUii H  NPYKMHHBIM MasATHHKH. IIpeBpallieHHe DSHEPruHM IpH
KOJIE0ATEIIbHOM JIBUKECHUU.

3aryxatomue koneOanus. BoiHyxneHHsle koneOanus. Pezonanc. MexaHHuecKue BOJIHBI.
CaoiicTBa MexaHn4eCcKuX BOJIH. [IpononbHble M nonepeyHble BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJIE, CECMUYECKUE BOJIHBI.

3ByK. ' poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. Hbpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

l.
2.

Ha6mronenue konebanuii el moa J1eHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.



Halnronenne BIHY)ICHHBIX KOJeOaHU U pe3oHaHca.
PacrnipocTpaHeHre npoA0IbHBIX B MTOTICPEYHBIX BOJIH (HA MOJICIIH).
HaGnroienne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKUI PE30HAHC.

SNk

Jlabopamopusie pabomot u onsimol.

1. OmpeneneHue 4acToThl U epuoa KojaeOaHN MaTeMaTHYECKOTO MasgTHUKA.
OnpezneneHue 4acToThl U MeproJa KoieOaHU NPy>KUHHOTO MasiTHUKA.

3. MHccrnenoBaHue 3aBUCUMOCTH Iepuoja KOJIeOaHMM MOJBEIIEHHOIO K HHUTU Ipy3a OT
JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TEpHOAa KoOJeOAaHUHM NPYKUHHOTO MasTHHUKAa OT MaccChl

rpy3a.
5. TIpoBepka HE3aBHCHMOCTH NEpUoOJia KOJIeOaHUH Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.
6. OmbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPHOa KOJIeOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Irpy3a U )KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHUs] CBOOOIHOTO MaICHUsI.
Paspnen 10. DiaeKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBONCTBA 3JIEKTPOMAarHUTHBIX
BOJH. [IIkaya 35eKTpoMarHuTHBIX BOJIH. Mcrionbp30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJIE COTOBOM
CBSI3U.
DJeKTpOMarHuTHas npupojia ceera. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 37€KTPOMarHUTHBIX BOJIH.
2. BomHOBBIE CBOIICTBA CBETA.

Jlabopamopuwvie pabomot u onvimel.
1. M3yuyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TTIOMOIIBI0O MOOMIBHOTO TesieoHa.
Pa3nen 11. CBeToBLI€E IBJICHHUS.

JlyueBass momens cBera. Mcrounuku csera. I[IpsMOJIMHENHOE pacIpOCTpaHEHHE CBETA.
3atmenus Comuua u JIynel. Otpaxenue cBera. [mockoe 3epkasio. 3aKOH OTpaKEHUsI CBETA.

[Ipenomiienne cBera. 3aKOH NpeoMIICHUs cBeTa. [1olHOe BHYTpeHHEe OTpakeHUE CBETa.
Hcnonp30BaHNe MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon nyueit B numH3ze. OmnTmueckas cucrema (QoroamnmapaTa, MHUKpPOCKOTA U
Teneckona. [’ a3 kak onTuyeckas cucrtema. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. Cllo)kKeHUE CTIEKTPaTbHBIX 1IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.



[IpssMOnMHENHOE pacIpOCTPAHEHHE CBETA.

OrtpaxkeHue cBera.

[Tony4yenne n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xox rydeit B coOuparomieii JuH3e.

X0 Tydei B paCCEUBAIOILIEH JIMH3E.

[Tomyuenne n300paskeHH ¢ TOMOIIIBIO JTHH3.

. IIpunuun neiictBus oToanmapara, MUKpPOCKOIIA M TEJIECKOTA.
10. Moxenb riaza.

11. Pazyioxxenue 0€JIoro cBeTa B CIEKTP.

12. TTomyuenue 6e10ro cBeTa MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.

R R e

Jlabopamopusie pabomsl u onsimol.

—_—

UccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIyda OT yTiia MaJcHUs.
N3ydenne xapakTepuCTHK N300pakeHUs MTpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIIEHHUSI CBETOBOTO Jiyda OT yrja MajJeHHsl Ha
IPaHULE «BO3LyX—CTEKIIO».

[ToxyueHue n300pakeHUI C ITOMOIIBIO COOMPAFOIICH JINH3HI.

Onpenenenne POKYCHOTO PACCTOSTHUS U ONTHYECKOUN CHIIBI COOMPAIOIIEH JTMH3HI.

OMBITHI 1O Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITbl 1O BOCHPHUATHIO I[BETA MPEIMETOB MpPH HMX HAONIOJEHUU dYepe3 IIBETOBHIE
(GUIBTPEI.

w

Now s

Pa3gen 12. KpantoBble siBJIeHHS.

OmnsiTel Pezepdopna u mmanerapHas Mozaenb aroma. Moaens aroma bopa. Mcnyckanue u
IOTJIOIIEHHE cBeTa aTOMOM. KBaHTHI. JIMHEN4aThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da, Oera- m ramma-uznydyeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass Mozens aroMHoro siapa. M3orombl. PannoakTuBHBIE TpeBpaineHus. Ilepuop
nojiypacrnaaa arTOMHBIX SJICP.

SInepHbple peaknuu. 3aKOHBI COXPAHECHUS 3apsIOBOIO U MAaCCOBOTO YHCENI. DHEPIHUs CBS3H
aToMHBIX siiep. CBsi3b mMaccel W SHepruu. Peakiuu cuHTe3a u geneHust snep. Vcrounuku
sHeprun CoJIHIIA U 3BE3I.

Anepnas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3TyYEHUN HA )KUBBIE OPTraHU3MBI.
LHemoncmpayuu.

CHCKTpI)I H3JTY4YCHUSA U MMOTJIOLICHUS.

CrexTpsl pa3IMyHbIX Ta30B.

CrnexTp Bomopo/ia.

Hab6mronenue tpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOUINX U3TyUYEHUI.

Peructparus uznydeHus: npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

SN e

Jlabopamopuwvie pabomot u onvimel.

1. HabGmroneHue CTUIONTHBIX U JIMHEHYATHIX CIIEKTPOB U3TyUYCHUSI.



2. HWccrmenoBaHue TPEKOB: HM3MEPEHUE HHEPTrUU YACTHUIBI IO TOPMO3HOMY TyTH (IO
dboTorpadusim).
3. HM3mepeHue paanoakTUBHOTO (poHA.

IHoBTOPUTEIBbHO-0000 AN MOTYIb.

[ToBrOpuTeNnpHO-0000ImAOIMI  MOLYJb  MpeJHa3HauYeH Ul  CUCTeMaTH3allud |
0000IIeHNUS IPEAMETHOTO COJIEPKAHHS U OTIBITA IEATEILHOCTH, PHOOPETEHHOTO NP H3YUYCHUN
BCEro Kypca (pu3MkH, a Takke A MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
du3uKe 17151 00yJaroUINXCsl, BRIOPABIINX STOT YYSOHBIN TPEIMET.

IIppu wu3ydeHMM [JAHHOTO MOAYJISA PpEANU3YIOTCS M CHUCTEMATU3UPYIOTCS  BUIBI
NESITEeIbHOCTH, HAa OCHOBE KOTOPBIX 00ECHeuMBaeTcs JOCTHIKEHHE IPEIMETHBIX U
MeTaIpeAMETHBIX IJIAHUPYEMBIX pe3yabTaToOB o0yueHus, dopmupyercs
€CTCCTBCHHOHAYYHasl TPAMOTHOCTh: OCBOCHHME HAy4YHBIX METONOB HCCJICIOBAHUSA SIBICHUN
OpUPOABl M TEXHUKH, OBIAJCHUE YMEHUSAMH OOBACHATh (U3NYECKHE SBICHHS, NPUMEHSS
[IOJIyYCHHBIEC 3HAHUSA, PEIIATh 3a/1a4U, B TOM YHCJI€ KAY€CTBEHHBIEC U DKCIIEPUMEHTAJIbHEIE.

[IpuHIMNIMATBEHO AEATEITBHOCTHBIM XapaKTeP JaHHOTO pa3fena peain3yeTcs 3a CUET TOro,
4yTO 00Yy4aIOIINECs BHIMOIHSIOT 33aHNS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE TIOJyYCHHBIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBICHATH (PU3NUYECKHE SBICHUS
B OKPY>KaoIIel MPUPOJIE U MOBCEIHEBHOMN KU3HU;

HCIOJIB30BaTh HAYYHBIC MCTOJAbI HUCCICIOBAHUS (1)I/IBI/I‘IGCKI/IX HBJ’IeHHfI, B TOM YHCIIC IJIA
IMPOBEPKHU THUITIOTE3 U NNOJTYUCHUSA TCOPETUICCKHUX BBIBOAOB;

O00BACHATH HAayY4YHBIC OCHOBBI HauOoyee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJ’IOFHﬁ,
HallpuMeEp, NPAKTUHYCCKOT'O MCIIOJIb30BaAHHA PA3JIMYHBIX HCTOYHHUKOB SHCPIrul Ha OCHOBC 3aKOHA
MMpEeBpalICHUA U COXPAaHCHHA BCECX M3BCCTHBIX BU0OB S9HCPTHHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

W3ydenue ¢u3MKM Ha YypOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS HAlpaBICHO Ha
JOCTHKEHUE JTUYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

B pesynbrare wusyueHus (u3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOyuarormierocst OyyT c(hOpMUPOBAHBI CIIETYIOIINE JIMIHOCTHBIC PE3YIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

—TPOSIBJICHUE WHTEpPeca K HCTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOW (PU3NICCKOM
HAYKHU;

—IIEHHOCTHOE OTHOIICHHE K IOCTIKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 U TYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHUH OOIIECTBEHHO 3HAYUMBIX U STHUYECKUX
po0JieM, CBSA3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JOCTHKEHUH PU3UKH;

— OCO3HaHHE BaKHOCTU MOPAIBbHO-3TUYECKUX MPUHIIUIIOB B JESTEIbHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUS:



—BOCIIPUSITUE JCTETHYECKUX KadecTB (PU3WYECKOW HayKu: €€ TapMOHUYHOTO ITOCTPOCHHS,
CTPOroCcT, TOYHOCTH, JITAKOHUYIHOCTU;

4) HEHHOCTH HAYYHOT0 MO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HayKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTU, BaXKHEHIIIEH COCTABIISIONICH KYIbTYPhI,

— pa3BUTHE HAYYHOU JIFOO03HATEIILHOCTH, HHTEPECA K UCCIIEI0BATEILCKON IEATEILHOCTH;

5) dopMupoBanus KyJbTYPbI 310POBbS M IMOIUOHAIBLHOIO 0JIATONOJYYHS:

—OCO3HAHUE IEHHOCTH 0e30macHOro o0pa3a U3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
B2XHOCTH TIPABHJ OE30MMACHOTO TOBEICHUS Ha TPAHCIOPTE, HA JOPOrax, C JJIEKTPHUUECKUM U
TEIJIOBBIM 000OPYA0OBaHUEM B JOMAIIIHUX YCIIOBUSX;

—c(hopmMupoBaHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO IpaBa HAa OMIMOKY W TaKOTO JKe
mpaBa y Ipyroro 4eJoBeKa;

6) TPy10BOr0 BOCIUTAHMS:

—aKTHMBHOE y4YacTHE B PEIICHUW MPAKTHYECKUX 3a1ad (B paMKaxX CEMbH, 00pa30BaTEIbHOM
OpraHu3aIfy, ropoja, Kpas) TEXHOJIOTHIECKON M COIMAIbHON HANPaBICHHOCTH, TPEOYIOMHNX B
TOM YHUCIe U GU3NYECKUX 3HAHMIA,

—MHTEpeC K MPAKTHUECKOMY M3YUEHHIO POECCHil, CBSI3aHHBIX ¢ (DU3UKOI;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

—OpHEHTAIMS Ha NpUMEHeHHWe (HU3MYECKUX B3HAHWUK A pelieHus 3aaad B 00JacTH
OKPY’KAIOIICH Cpe/bl, TMJIaHUPOBAHUS TOCTYIIKOB M OIEHKH MX BO3MOJKHBIX IOCJCACTBUU IS
OKpY’Karole cpeibl;

— O0CO3HaHUE TT100aTHHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U Iy Tel UX pPelIeHus;

8) apanTanyu K U3MEHSIIONIUMCH YCJIOBHSAM COIMAIBHOI U MPUPOIHOM Cpeabl:
—TOTPEOHOCTh BO B3aUMOJACHCTBUU MPHU BHIMOJHEHUH HCCIEAOBAHUN U MPOEKTOB (PU3UUECKOU
HaIPaBJICHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

— MTOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO NeATEILHOCTD;
—TOTpeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHHM, B TOM uncie GOpMyIHpoBaTh UIAEH, TOHITHS,
TUTIOTE3bI O (PU3NIECKUX O0BEKTAX U SBJICHUSX;

—o0co3HaHue AehUIIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

— IJJAaHUPOBAHHUE CBOCTO PAa3BUTHS B PUOOPETCHUH HOBBIX (PM3MYCCKUX 3HAHUI;

— CTPCMJICHUC aHAJIU3UPOBATL WU BLIABJIAATL B3aUMOCBA3U IMMPUPOIHIL, O6H.[€CTBa U 3KOHOMHMKH, B
TOM YHCJIC C UCITOJIb30BaHUEM (PU3NYECKUX 3HAHMM;

— OIIGHKA CBOUX JICUCTBUM C YUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEy, BOSMOKHBIX TI100aIbHBIX
IIOCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrate ocBOeHHS MporpamMmbl 1O (HU3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuwatomierocss OyayT c(hOpMUPOBAHBI MeTaNpeIMeTHbIE pPe3yJbTaThbl,
BKITIOUAIONTUE TI03HABATEIbHBIC YHUBEPCAIbHBIC YYCOHBIC JEHCTBUS, KOMMYHHKATHBHBIC
yYHHUBEpCcaabHbIe yueOHbIC ACHCTBUS, PETYIATUBHbBIC YHUBEPCATbHBIC yUeOHbIE JEHCTBUS.

Ilo3HaBaTe/bHBbIC YHMBepPCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jornyeckue geicTBus:

BBISIBJISITh U XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKH OOBbEKTOB (SIBICHHIA);

YCTaHABIIMBATh CYIIECTBEHHbIM NpHU3HAK KiIacCU(UKALUM, OCHOBaHUSA [UIsi 0000uIeHus u
CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B paccMaTpuBaeMbIX (akTax, OaHHBIX U
HAOIIOIEHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;



BBISABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U NPHU U3YUYCHHUU (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U poneccos,
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JISTYKTUBHBIX M HHIYKTUBHBIX YMO3aKIFOUCHUH, BHIJIBUTATh
THUITIOTE3hI O B3aMMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCJINYHH,

CaMOCTOSITEJIBHO BBIOMpAaTh CHOCOO pemeHus y4ueOHoW Qu3nueckor 3amaud (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELICHHUs, BHIOOP Hamboiee MOAXOIAIIETO C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTCPHUECB).

ba3oBble ncciienoBareibcKue AeiicTBHS:

UCTIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT TIO3HAHHS,

MPOBOJMTH 110 CAMOCTOSATEIBHO COCTABJIICHHOMY IUTAHY OIIBIT, HECIOXHBIA (U3HUSCKUN
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIeIOBAHUE (PUBUIECKOTO SIBIICHUS;

OIICHWBATh Ha MPUMEHHUMOCTh U JIOCTOBEPHOCTh HH(MOPMAIHMIO, TOJYYCHHYIO B XOJE
WCCJICTOBAHMSI MJTU DKCTICPUMEHTA;

CaMOCTOSITCIIEHO (pOPMYJIMPOBAaTh OOOOMIEHUS M BBIBOABI 110 pPe3yJibTaTaM IPOBEAEHHOTO
HaOJIFOIEHHUS, OIBITA, UCCIIETOBAHMNS;

MIPOTHO3MPOBATh BO3MOXKHOE JaJIbHEWINee pa3BUTHE (U3MUSCKHUX IPOIECCOB, a TaKKe
BBIIBUTATh TPENOI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHATHh PAa3IUYHBIC METOMbI, MHCTPYMEHTHI M 3alPOCHI TIPU MOKMCKE M 0TOOpe MH(MOpMaLuH
WIN JIaHHBIX C yYETOM MPEATIOKEHHON yueOHOH Ppr3ruecKoii 3a1auu;

aHaJIM3MPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIMIO PA3THYHBIX BHIOB U
dbop™m mpeacTaBIeHus;

CaMOCTOATENIFHO  BBIOMpaTh  ONTHMaNbHYIO (opMmy mpencraBieHus HHOOPMALUK |
WITIOCTPUPOBATH PEIIacMble 3a/1a4i HECIOKHBIMU CXEMaMH, JuarpaMMaMi, HHOHM rpadukoil u
UX KOMOMHAIUSAMH.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

B XoAe OOCYXICHHUS y4eOHOro maTepualia, pe3yJbTaTOB JaOOpPaTOPHBIX pabOT M MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KJaeMOW TEeMbl M BBICKA3bIBaTh WJICH, HAIlCIEHHBIC Ha
peIIeHHe 3a]a9H 1 TIOJIIIepyKaHUE 0J1arokenaTeIbHOCTH OOIICHIS;

COTIOCTABIISITh CBOM CYXACHHUS C CYXKICHHSIMH IPYTHMX YYacTHHKOB Jauajora, oOHapy>KHWBaTh
pa3auvmue U CXOACTBO MO3UIIUN;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

myOJMYHO TPEJCTABISATh PE3yIbTAThl BBHITIOJHEHHOTO (DH3UYECKOrO OmbITa (IKCIICPUMEHTA,
HCCJIETOBAHMUSI, IPOEKTA);

MOHUMATh W WCIOJIb30BaTh IMPEUMYINECTBA KOMAHJHONH W WHIUBUAYaTbHOW pPAaOOTHI TIpH
peIIeHNN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATH TICJIM COBMECTHOM JESATCIILHOCTH, OPTaHU30BBIBATH JICUCTBUS 10 €€ TOCTHIKEHUIO:
pacmpenenats poiu, OOCYXKIaTh IMPOLECCHl W Pe3yjbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJIBbKUX JIIOICH;

BBITIOJHATH CBOIO YacTh paOOThI, JOCTUTAs] KAYECTBEHHOTO PE3yIbTara M0 CBOEMY HAIPaBICHUIO
¥ KOOPJMHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMH KOMAH/IbI,

OIICHMBATh Ka4eCTBO CBOErO BKJaJa B OOMIUI MPOAYKT MO KPUTEPHUSM, CaMOCTOSATEIHHO
c(hOpMYJIMPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHS.

PerHﬂTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeHCcTBHUSA

Camoopranmn3anmusi:



BBISBIISATH TPOOJIEMBbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalMsX, TPeOYIOIUX Ui pPeUIeHUs
(bU3NYEeCKUX 3HAHU;

OPUEHTUPOBATLCS B PA3NMUHBIX MOAXO0JAX MPUHATHUS pElIeHUN (MHAMBHUIyaJbHOE, IPUHATHE
penieHus B TpyIiIe, IPUHATHE PEIISHUN TPYIION);

CaMOCTOATCIIBHO COCTABJIATH aJITOPUTM PCILICHUA (1)H3H‘{CCKOI>’I 3ala4uy UJIN IIJIaHa UCCIICIOBaHUA
C YyuéTOM UMEIOIIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
MpeyiaracMble BApUAHTHI PELLICHHUI;

JienaTh BEIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBINA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYall{ U MpejaraTh I1aH e€ N3MEeHEHHUS,

OOBSACHITH PUYNHBI JOCTIKEHHS (HETOCT)KEHHS) Pe3yIbTaTOB JESITEIbHOCTH, 1aBaTh OILICHKY
npuoOpEeTEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JAEATENBHOCTH (B TOM 4YHCIE€ B XOJ BBINOJHEHHS (QH3MYECKOTO
UCCIIC/IOBAaHUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIMXCS CHUTYAIlHi,
YCTaHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBHIM;

CTaBUTH ce0s HAa MECTO JPYroro 4YelloBeKa B XOJE CIopa WM JUCKYCCHH Ha HAay4dHYIO TEMY,
NOHUMAaTh MOTHBBI, HAMEPEHHUSI U JIOTUKY JIPYTOro;

NpU3HABATh CBOE MPABO HA OMIMOKY NPH PEIIeHNH (U3MYECKUX 3a7ad WIN B YTBEPKICHHUAX Ha
HayYHbIE TEMBbI U TaKOE K€ MPaBo APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydenus B 7 KJjacce IpeaIMETHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE IOJKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh TMOHATHSA: (U3NYECKUE M XMMUYECKHE SBICHUS, HAOMIOJCHUE, SKCIEPUMEHT,
MOJIeTIb, TUIIOTE3a, €AWHHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, KHMIKOE, Ta3000pa3HOE), MeXaHHYeCKOoe JIBUKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, TPSIMOJIMHEHHOE), TPAaeKTOpHs, PpaBHOACHCTBYIOmas Ccuiaa, jaehopmanus
(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAOIINECS COCYIbI;

pasnuuath sBIeHHs (Anddy3us, TEIUIOBOE MABWKCHHWE YACTHI[ BEIIECTBA, PaBHOMEPHOE
JIBI)KEHUE, HEPaBHOMEPHOE JBMKCHHME, MHEPIHs, B3aUMOJICHCTBHE Tell, paBHOBECHE TBEPIBIX
TeJNl ¢ 3aKPeIUIEHHOHN OCBhIO BpAIlEHHs, Mepeiadya JaBlICHNS TBEPABIMU TENIaMHM, KUIKOCTSIMU U
razamu, aTMocgepHoe AaBliCHHE, IUIaBaHUE TeJ, NMPEBpAICHHs MEXaHWYECKOW HEPruu) Io
OIMCAHUIO WX XapaKTEPHBIX CBOWHCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHPYIOUIMX JaHHOE
du3ugeckoe SBICHUE;

pacro3HaBaTh NPOSBICHNUE W3YYEHHBIX (PU3WYECKUX SIBICHHH B OKPY)KAIOIIEM MHUDPE, B TOM
yrcie (u3NYecKue SBICHHUS B MPUPOJE: NMPUMEPHI JABWKCHHS C PA3IMYHBIMU CKOPOCTSMHU B
KMBOM W HEXUBOW TpPHPOAE, NCHCTBHE CHIBI TPEHUS B TPHPOJEC M TEXHHKE, BIUSHHC
aTMOC(EpHOro JaBJICHUS HA JKUBOM OpPraHu3M, IUIaBaHUE PbIO, phIYard B TeJl€ YeIOBEKa, MpH
3TOM TMEPEBOJUTH TNPAKTHYECKYIO 3aJady B Y4eOHYyIO, BBIJCHATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKM) GU3NYECKUX SIBICHUI;

OIMCHIBATh M3YYEHHBIC CBOWCTBA Tel M (U3MYECKHE SBIICHHSA, HCHONB3Ys (undeckue
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTb,
CHUJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Tela, CHIa TPEHHS, JaBieHue (TBEPIOTO Tena, KUAKOCTH,
rasa), BBITAJIKMBAIOLIAs CHJIa, MEXaHWYeCKas paboTa, MOLIHOCTh, IJIEYO CUJIBI, MOMEHT CHIIBI,
K03((OUIMEHT TOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KMHETHUYECKas W MOTCHIMAJIbHAs DHEPTHs),
IOpU OINUCAHWU TPABWIBHO TPAKTOBaTh (DM3WYECKUNA CMBICI HCIIOJIB3YEMbIX BEJIMYUH, HUX
0003HaYEHMS ¥ CIMHMIBI (PU3MYECKUX BEIUYUH, HAXOAUTH (OPMYJIBI, CBSA3BIBAIONINE TAHHYIO



(GU3NYECKYIO BEIMUMHY C APYTUMHU BETUYMHAMU, CTPOUTH TpaUKH M3yUYEHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEITHYNH,

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHE SIBICHUS M TMPOIECCHI, HCIOJIb3Yys IpaBUia
CJIO’KEHHUS CHIT (BAOJb OJHOM TpsiMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIO
paBHOBecHS pbryara (0710Ka), «30JI0TO€ TMPABHIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruM, IMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHa U 3allUChIBATh €ro
MaTEMaTUYECKOE BhIPaKEHHUE;

OO0BSACHATH (hU3MUYECKUE SIBJICHUS, MPOIECCHl M CBOWMCTBA TEl, B TOM YHUCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYMHHO-CIIE/ICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKHX IIaroB ¢ OMOpOM Ha 1—2 W3y4EeHHBIX CBOMCTBA
buznYeCKUX SIBICHUHN, PU3NICCKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pemath pacuy€THble 3a7aud B 1—2 AeWCTBUA, HUCIOJIBb3YS 3aKOHBI U (OPMYJIBI, CBSI3bIBAIOIINE
dusznyecKkue BEIMYHMHBI: Ha OCHOBE aHalM3a YCIIOBHUS 3a/1auydl 3alHCHIBATh KPAaTKOE YCIIOBUE,
MOJICTaBIATh (PU3UYECKUE BETUUYUHBI B (POPMYJIIbI U POBOJUTH PACUEThl, HAXOUTH CIIPABOYHbBIE
JMaHHBbIC, HEOOXOIWMBIC MJIsi pEeHICHHs 3a]ad, OILECHUBATh PEATHUCTUYHOCTh TOJTYYECHHOU
(U3UYECKON BEITMYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh NPHU MOMOIIM (PU3MYECKHX METONOB, B
ONMCAHUU UCCIIEIOBAHMS BBIACIATH MPOBEPSEMOE MpPENIoyiokeHue (TUIOTe3y), pa3indyarh U
UHTEPIIPETUPOBATH MMOJYYCHHBIN pe3ysbTaT, HAXOAUTh OIMUOKU B XOJ€ OMBITA, JIETaTh BHIBOIBI
0 €ro pe3yJibTaTaMm;

MPOBOJNTH OIBITHl 1O HAOMIONCHUI0 (U3NYECKUX SBICHUN WIH (PU3NYSCKUX CBOWMCTB TEIl:
dbopMynupoBaTh MpPOBEpSEMbIE MPEANONIOKEHUS, COOMpPAaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

BBIMIOJHATH TpPSMbIe HM3MEPEHUS pPACCTOSHUS, BPEMEHM, Macchl Tena, o0bEMa, CHUIIBl U
TEMIIEPATYPHI C UCIIOJIL30BAHUEM AaHAJIOTOBLIX U IU(PPOBLIX MPHOOPOB, 3aNUCHIBATH MOKA3aHUS
npuOOPOB C YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTH U3MEPEHUIA;

MPOBOAMTH HCCIEAOBAHUE 3aBHCHUMOCTH OJHOW (HU3MYECKOW BENWYHHBI OT JpYyrol ¢
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH IIyTH PaBHOMEPHO JIBUXKYILErOCs Teia OT
BPEMEHH [IBIDKCHHUS Tella, CHJIBI TPEHHsI CKONBXKEHHsl OT Beca Tena, KadyecTBa 00paboTKu
MOBEPXHOCTEN TEN U HE3aBHUCUMOCTH CWJIBI TPEHMSI OT IUIOIAAU CONPUKOCHOBEHMSI TEJl, CHUJIbI
YOPYTOCTH OT YAJIMHEHUS TPY>KUHBI, BBHITAIKUBAIOMICH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
Tela U OT IUIOTHOCTH JKUJIKOCTH, €€ HEe3aBHMCHUMOCTH OT IUIOTHOCTH Tejla, OT IJIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIA TUIaBaHHs TEJ, YCIOBUI paBHOBECHS phluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOIO HCCIIEOBAHUS, COOMpPATh YCTAHOBKY U BBIIOJIHATH
U3MEpEHHs, CleAys MpeaJoKeHHOMY IUIaHy, (UKCHPOBATh PE3yNbTaThl MOJTYYEHHOU
3aBHCUMOCTH (PU3UYECKUX BEIUYMH B BHUAE MPEIUIOKECHHBIX TAaONHIl U TPaHUKOB, IeNaTh
BBIBO/JIBI 110 pe3yJIbTaTaM UCCIICOBAHMUS,

NPOBOJIUTh KOCBEHHBIE M3MEPEHUs] (PM3NYECKUX BEJWYHMH (IUIOTHOCTH BEUIECTBA YKUIKOCTH H
TBEPAOrO TeNa, cuja TPEHUS CKOJNBXKEHHUsS, MHaBJICHHWE BO3[yXa, BBITAJKWBAIOIIAs CHUJIA,
JeMCTBYIOIAs Ha TIOTPYKEHHOE B KHUIKOCTD TENO, KOA()(UITMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJIEAysl MPEATOKEHHON HMHCTPYKIMH: TPHU BBHIMOTHEHUH W3MEpPEHUil coOuparth
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE UCKOMOM BEJIUYNHBI;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH Ipu padoTe ¢ 1ad0paTOpHBIM 000PYI0BAHHUEM;
YKa3bIBaTh TPHUHIUIBI JEUCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOINeCs] COCYAbl, 6apoMeTp, pbluar, MOJBMKHBIA W HEMOJBWKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapaKTepU30BaTh MPHUHIMIBI JICHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
Omopoil Ha HX oOnucaHuss (B TOM 4YHCIIE: NOJIUIMIIHUKH, YCTPOMCTBO BOJONPOBOJA,
TUAPABINYECKU TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), MCIOIb3Ys
3HaHUS O CBOWCTBaX (UIMYECKUX SBICHUA MW HEOOXOoAMMble (U3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;



MPUBOIUTH MPUMEPHl (HAXOAUTh MH(DOpPMAIMIO O MpHUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
(GU3UYECKUX 3HAHUN B MIOBCETHEBHOM JKU3HU JJII 0OeCTiedeHUsT O€30IIacCHOCTH MPU 0OpaIleHUH ¢
npubopaMyd ¥ TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHsS 3J0POBbsI M COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOIIEH CpeE;

OCYIIECTBIIATh OTOOp MCTOYHHKOB WH(popmanmu B VHTEpHETE B COOTBETCTBHH C 3aJaHHBIM
MMOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M MYTEM CPaBHEHUS Pa3IMYHbBIX
HMCTOYHHMKOB BBIICIATH MH(GOPMAIUIO, KOTOpas SBJISETCS IMPOTUBOPEYMBON WU MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONB30BAaTh TMPH  BBINOJIHEHWU YYEOHBIX 3aJaHUl HAYYHO-TIOMYJIIPHYIO JIUTEPATypy
(GU3UYECKOTO COJIep)KaHMs, CIPAaBOYHBIC MaTepualibl, pecypchl ceTu MHTepHeT, BlameTh
npuéMaMHu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(DOpMANMKM W3 OJHOW 3HAKOBOU
CHUCTEMBI B APYTYIO;

co3MaBaTh COOCTBCHHBIE KpaTKWE NHUCHMEHHBIE U YCTHBIE COOOIICHHWsS Ha OCHOBE 23
HMCTOYHUKOB WH(pOpMaIuu (pU3NIecKoro cojep>kanusi, B TOM YHCIIE MyOJIMYHO JeNIaTh KpPaTKue
COOOINEHUsI O pe3yJibTaTaX NPOEKTOB WM YyYeOHBIX HCCIICIOBAaHUM, MpPU 3TOM TPaMOTHO
WCITOJIB30BaTh M3YYCHHBIM MOHATHHHBIN ammapaT Kypca (U3HKH, COIPOBOXKIATh BHICTYIUICHUE
Mpe3eHTalUCH;

NP BBIMOJHEHUN yUYE€OHBIX MMPOCKTOB M MCCIIECIOBAHUNM pacIpeesiaiTh 00sI3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJICHHLIMH 3aJadyaMHM, CJICAUTH 3a BBHIINOJHCHUEM IIIaHa ACHUCTBHIA,
aZIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B JEATEILHOCTH TPYIIIBI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K xonmy oOydenus B 8 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUI:

HCIIOJIB30BAaTh MOHMATHUSA: MAaCCa U PasMCpbl MOJICKYJI, TCIIJIOBOC ABUXKXCHUC aTOMOB U MOJICKYII,
arperaTHbIC COCTOSIHMS BEIIECTBA, KPUCTAIUTMYECKHE W aMOpQHBIC Tella, HACHIIICHHBIH H
HEHACBIIICHHBIA I1ap, BJIAXHOCTb BO3AYyXa, TEMIIEpAaTypa, BHYTPEHHS DHEPIUs, TEIIOBOU
JIBUTATENIb, OSJCMEHTAPHBIA JIIEKTPUYCCKUHA 3apsiji, SJCKTPUYECKOE II0JIe, IMPOBOJHUKU U
JUDJICKTPUKU, MOCTOSIHHBIN BHGKTpI/I‘{eCKI/Iﬁ TOK, MAarHuTHOC€ II0JIC,

pa3nuyarth SBICHHS (TETUIOBOE PACHIMPEHHE W C)KaTHe, TEIUIoNepeiada, TeIIOBOe paBHOBECHE,
CMa4YuBaHUC, KAMWJUIAPHBIC SBJICHUSA, UCIIAPCHUC, KOHACHCANUW, IUIABJICHUC, KPUCTAJUIU3ALUS
(oTBepaeBaHME), KWIICHHWE, TeIulonepeaaya (TerIonpOBOAHOCTh, KOHBEKIUS, H3IyYCHHE),
QIIEKTPU3ANUS TEJ, B3aMMOJICHCTBHE 3apsI0B, IEHCTBUS DIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMBbIKaHWE, B3aUMOJICHCTBHE MAarHUTOB, JACHCTBUE MArHUTHOTO TMOJISI HA MPOBOJHHUK C TOKOM,
SJICKTPOMAaruuTHas I/IH,Z[yKI_[I/I}I) MO0 OMMHMCAHHIO HUX XAPAKTCPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE;

paciio3HaBaTb IMPOABICHUC HM3YUYCHHBIX (I)H3quc1<1/1x SIBJICHUU B OKpyKaromemM MHUPE, B TOM
qricie (U3NIECKHe SBICHHS B MIPUPOJIE: TOBEPXHOCTHOE HATSIKCHNUE U KAIMJUIIPHBIC SBJICHUS B
pupoJie, KPUCTAIUTHI B Tipupoae, uznyuenue ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OPH3BI,
o0pa3oBaHUe POCHI, TyMaHa, HHEs, CHETa, AJIEKTPHUECKHUE SIBIICHUS B aTMOC]epe, ITEKTPHIECTBO
KHUBBIX OpPraHU3MOB, MarHUTHOE Mojie 3eMiH, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJS JUIS
KU3HHU Ha 3emIle, MOJIIPHOE CUSTHUE, TIPU 3TOM NEPEBOIUTH MPAKTHUYECKYIO 33a7ady B yUeOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3UUECKUX SBIICHUI;

ONMCHIBATh M3YYCHHBIC CBOWCTBA Tel M (U3NYCCKHUE SIBICHUS, HWCIOIB3YysS (U3NICCKHE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAEIbHAs TEIMJIOEMKOCTD
BEIIECTBA, YACTbHAs TEIUIOTA IUIABJICHUS, YACTbHAs TEIUIOTa MapooOpa3oBaHUs, yAeibHAs
TEIJIOTa CrOpaHUs TOIUIMBA, KOA(M(OUIMEHT TMOJE3HOrO JEHCTBHA TEIUIOBOW MAIIHHBI,
OTHOCHTEIIbHASI BJIAXXHOCTh BO3JyXa, JJICKTPHUECKUH 3apsl, CHJIa TOKa, OJIIEKTPHUYECKOE
HaANPsDKEHUE, COTMPOTHBIICHWE TPOBOJIHHUKA, YJIEIbHOE COIMPOTUBICHHE BelIECTBa, paboTa u
MOIITHOCTh AJIEKTPHUYECKOTO TOKA), MPH ONMUCAHUU MPABHILHO TPAKTOBATh (DU3MUYECKUI CMBICI
HCIIOJIb3yCMbIX BCJIWYHNH, 0603Ha‘-IGHI/I$I U €ANHUIIbI (1)I/I3I/I‘-ICCKI/IX BCJINMYHH, HAXOJUTH (I)OpMy.HLI,



CBSI3BIBAIOIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUYECKUE SBICHHUS W TPOLECCHl, HCIOJb3YsS OCHOBHBIC
MOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHH CTPOESHUS BELIECTBA, MPUHLIUII CYNEPIO3ULIUN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsjaa, 3akoH OMa Uil ydacTKa LIElH,
3akoH Jlxoyns—JleHma, 3aKkOH COXpaHEHUs SHEPruu, IMpH O3TOM [aBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHUECKOE BBIPAXKECHUE;

OOBSACHATh (PU3MYECKUE TMPOILIECCHl U CBOMCTBA TEl, B TOM YMCIE U B KOHTEKCTE CUTYalUH
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIIEICTBEHHBIE CBS3H, CTPOUTH
00BsCHEHHE M3 |—2 JOTMYECKUX IaroB ¢ OMopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3MUYECKHUX
SBIICHHUH, (PU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuy€THble 3ajaud B 2—3 AEWCTBUA, UCIOJIb3YS 3aKOHBI U (OPMYJIBI, CBS3bIBAIOIINE
¢u3uueckue BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3aJaud 3aIllMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX U pEIIeHUs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYJIBL,
HEoOXonuMbIe il €€ pelleHusi, MPOBOAUTH PACUYETHl M CPABHUBATH MOJIYYCHHOE 3HAYCHHE
buznyecKoil BeTUYUHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH NOMOIIM (PU3MYECKUX METOJIOB,
UCIIONIB3YSl ONUCAHHE WCCIIEOBAHUS, BBIACNIATH MPOBEpsieMOe MPEANOI0KEHUE, OLIEHUBAThH
IPABUJIBHOCTb MOPsIIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIENIaTh BBIBOJIBI,

MPOBOAUTH OMbBITHI MO HAOMIONEHUIO (U3MUECKUX SIBICHUNW WM (U3MYECKUX CBOWCTB Tell
(KanmuJUIIpHbIE SIBJICHUS, 3aBHCHMOCTh JaBJCHHS BO3JyXa OT €ro o0b&ma, TeMIeparyphl,
CKOPOCTH IIpollecca OCTBbIBaHWS M HAarpeBaHUs MPU H3IYYEHUH OT LBETa M3IIydarolen
(TTOTJI0MIAONIEeH) TOBEPXHOCTH, CKOPOCTh HCHApEHUs] BOJBI OT TEMIIEPATyphl KHUIKOCTH U
wiomaad e€ MOBEPXHOCTH, 3JCKTPHU3AIMS TEel U B3aUMOJEUCTBUE SJIEKTPUUYECKUX 3apsioB,
B3aMMOJICMCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJIM3allisl MAarHUTHBIX TII0JIEM IOCTOSHHBIX
MarHuToB, JEHCTBUS MArHUTHOIO IOJS HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHura,
CBOICTBa  DNEKTPOJBUTATENss  IOCTOSHHOTO  TOKa):  (opMyIupoBaTh  MpOBEpsiEMbIe
IPEIIOJIOKEHNS, COOMpPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpYJIOBAaHMS, OMUCHIBATH XOJ
ombITa ¥ (POPMYITHPOBATH BHIBOIBL;

BBITOJIHATH NPSMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BJIaKHOCTU BO3yXa, CHJIbI TOKA,
HANPSDKEHUSI C HMCTOJIb30BAaHUEM AaHAJOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX BEITUYMH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOTPELIHOCTH;

MPOBOAMUTH HCCIEAOBAHUE 3aBHCHUMOCTH OJHOW (PHU3MYECKOW BENUYHHBI OT JPYyrol ¢
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCHUMOCTh COINPOTUBIEHUS TMPOBOJHUKA OT €ro
JUTMHBI, TUTOIIAN TOMEPEYHOT0 CEUYeHUS U YACIbHOTO COMPOTHUBICHUS BEUIECTBA MPOBOJIHUKA,
CWJIBI TOKa, WJAYIIEr0 4epe3 IPOBOJHHUK, OT HANpsHKEHUs HAa HPOBOAHMKE, MCCIEIOBAHUE
MOCNEAOBATEIbHOTO W TapajyielbHOTO  COCIWHEHUN  MPOBOJHUKOB):  TUIAHUPOBATH
UCCIIeIOBaHUEe, COOMPATh YCTAHOBKY M BBITIONHATH H3MEPEHHS, CIIEIys PEUI0KEHHOMY TUIaHy,
¢dbukcupoBaTh pe3yNabTaThl MOJTYYEHHOW 3aBUCHMOCTH B BHUAE TaOmUIl W TpaduKoOB, AENaTh
BBIBO/JIbI 110 pe3yJIbTaTaM HCCIIEJOBAHMSI;

MPOBOANTHL KOCBEHHBbIC M3MEPEeHUs (U3NYECKUX BEIUYMH (yAeNbHas TEMI0EMKOCTh BEIIECTBa,
CONPOTUBIIEHUE MPOBOJHKMKA, PabOTa M MOIIHOCTb AJIEKTPUYECKOTO TOKA): IJIAHUPOBAThH
U3MEpEeHHs], COOUpaTh SKCIIEPUMEHTANIBHYIO YCTAaHOBKY, CIEAYS MPEIIOKEHHON HHCTPYKIUH, U
BBIUUCIISATH 3HAUEHNUE BEJINUNHBI,

coOroaaTh MpaBuiia TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ 1a00paTOpHBIM 000PYI0BAHHUEM;
XapaKTepU30BaTh IMPHUHLMIIBI JEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpol Ha MX OMHCAHMS (B TOM YHCJE: CHUCTeMa OTOIUICHUS TOMOB, THTPOMETp, MapoBas
TypOuHa, aMIEpMETp, BOJBTMETP, CUETUMK DJIEKTPUUECKOM SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, HarpeBaTeIbHbIC AJIEKTPONPUOOPHI (MIPUMEPHI), IIEKTPUUYECKHE MPEAOXPAHUTENH,
AJIEKTPOMArHuT, 3JIEKTPOJIBUraTellb IOCTOSHHOIO TOKa), MCIONb3Yysl 3HAHUS O CBOMCTBax
buznyecKux SBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;



pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTENbHbIE MPHOOPHI MO CXeMaM M
CXEMAaTUYHBIM pHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATENh BHYTPEHHETO CTOPaHMsl, dJEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI AJIEKTPUIECKUX
Heneil ¢ mocjaen0BaTeNbHBIM U MapauIeIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3iuyas yCIOBHbBIE
0003HAYCHHS PJIEMEHTOB AJIEKTPUICCKUX IETeH;

IPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMAIHMIO O MpHUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUS
(U3UYECKUX 3HAHUK B MIOBCEIHEBHOM JKU3HU JJII 00CCIICUCHHUS OC30IIaCHOCTH MPU 0OpaIEHUH C
npudopaMyd U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMsI 3J0POBbsi M COOJIIOJIEHUS HOPM
HKOJIOTUYECKOTO TMOBEJICHUS B OKPY KAIOIIEH Cpee;

OCYUIECTBIIATh TMOHMCK HHpopMauu (Gu3ndeckoro coiepxaHus B VIHTepHeTe, Ha OCHOBE
UMEIONINXCS 3HAHUW W TyTEM CpPaBHEHUS JOMOJHUTEIBHBIX HMCTOYHUKOB BBIACIATH
nH(bOpMaInIO, KOTOpas SIBJISIETCS IPOTUBOPEUNBOI HITH MOXKET ObITh HETOCTOBEPHOM;
UCIIONB30BAaTh TMPH  BBINOJIHEHWW YyYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
buznyeckoro cojaep:KaHus, CHPaBOYHBIE MaTepuanbl, pecypchl ceTh VHTepHeT, BiaaeTh
npuéMamMHu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHuss HWHGOpPMAIMKM U3 OJHOW 3HAKOBOU
CUCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC MHCHMEHHBIC U KpaTKHUE YCTHBIE COOOMICHHMSI, 0000IIast HHPOPMAIUIO
U3 HECKOJBbKUX MCTOYHHKOB (PM3UYECKOTO COJIEPKaHUs, B TOM YHCIE MyOIMYHO MPEACTABIAThH
pe3yNbTaThl TMPOEKTHOM WM HUCCIEIOBATENbCKON JIEATENBHOCTH, TpPH 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIH MOHATUIHBINA ammapaT Kypca (U3HMKH, CONPOBOXKAATh BHICTYIUICHHUE
MpEe3eHTalNEH;

IIPYU BBIMOJIHEHUN Y4YEOHBIX MPOEKTOB U HCCIENOBAaHUMN (DU3MUECKUX IMPOLIECCOB paclpeiessiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUH C MOCTABICHHBIMU 331a4aMU, CJICIUTh 32 BBIMOJTHECHUEM
IUIaHa JIeWCTBUH U KOPPEKTUPOBATh €ro, aJleKBaTHO OIEHMBaTh COOCTBEHHBIM BKJAJ B
NESTENIbHOCTh ~ TPYMIbI, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBISs
TOTOBHOCTP pa3pemaTh KOHPIHKTHL.

K koHiy oOydenus B 9 kjiacce mpeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 00YYAIOLIUXCS YMEHHIA:

MCIIOJIB30BATh MOHATHUS: CUCTEMa OTCUETA, MaTEPUAIbHAS TOYKA, TPAEKTOPHs, OTHOCUTEILHOCTD
MEXAHUYECKOTO JBUKEHMSI, neopmanus (ympyras, IJIaCTUYECKas), TpEeHHUE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M IEPEerpy3K, LEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOoJeOaHUsl U BOJIHBI,
3BYK, HHOPA3BYK M YJIbTPa3BYK, JIEKTPOMArHUTHbBIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JaJIbHO30PKOCTb, CIIEKTPHI UCITYyCKaHHs M TOTJOLIEHH, albda, OeTa- u
ramMma-H3JIy4eHHUs, U30TOIbI, IAEPHAs YHEPTeTHKA;

pa3iauuaTh  SBJIEHMS ~(PaBHOMEPHOE U  HEPAaBHOMEPHOE  IPSMOJIMHEHHOE  JIBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE [BM)KEHUE, CBOOOJHOE TaJeHUE TeJl, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEAKTUBHOE JIBUXKEHHE, KoJiebaTenbHOe
JBIDKEHUE (3aTyXaloollUe U BbIHY)KJICHHbIE KOJICOAHUs), PE30HAHC, BOJIHOBOE [JBH)KEHUE,
OTpakKCHHME 3BYKa, IPSAMOJMHENHOE PpacHpOCTPAHEHUE, OTPAXKEHHE M IIPEIOMIICHUE CBETa,
IIOJJTHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3IOkKeHHe Oeloro cBera B CIEKTP U CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, IUCIEPCUS CBETA, €CTECTBEHHAsl pPaJAMOAaKTUBHOCTb, BO3HHKHOBEHHE
JMHENYaTOro CHEKTpa W3JIyYeHHUs) MO ONUCAHMI0O UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JJTaHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHHE M3YUYEHHBIX (DU3MUECKUX SBJICHUH B OKpYyXKaloleM Mupe (B TOM
yycie (U3NUECKUe SIBICHUS B MPUPOJE: NMPUIMBBI M OTJIMBBL, ABMKeHHUE MiaHeT CoHedHOM
CUCTEMBI, PEAKTMBHOE [BIKEHUE KMBBIX OpPraHM3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LBETa TeJ, OINTHUYECKHE SBICHUS B
npupoze, OHOJIOTHYECKOEe JeHCTBUE BHJIMMOIO, YIbTPA(QHUOIETOBOIO M PEHTI€HOBCKOIO
U3JTy4YCHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIyYd, pPaTUOAKTUBHOE



U3JIy4CHUE NPUPOAHBIX MHUHEPAIOB, JACUCTBHE pAJAMOAKTHBHBIX H3IYYCHMH HA OpraHu3M
YeJIoBEKa), IPH ATOM MEePEeBOAUTH MPAKTHUUECKYIO 3a7]auy B yUeOHYIO, BBIJCISTH CYIIECTBEHHbIE
CBOICTBa (MIpU3HAKK) PUINIECCKUX SBICHUM;

ONMCHIBATh M3yYEHHBbIE CBONCTBA Tel U (U3WYECKUE SBJICHUS, HCHONB3Yys (U3HUECcKue
BEJIMYMHBI (CPEIHSAS U MCHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
nepeMenieHe, MyThb, yIoBas CKOPOCTb, CHJIa TPEHHUs, CHJIa YNPYroCTH, CHJIA TSAKECTH,
YCKOpeHHEe CBOOOIHOTO MAaJieHHs, BEC Tella, MMIIYJIbC TeJld, MUMITYJbC CHJIbI, MEXaHW4ecKas
paboTa M MOIIHOCTh, MOTEHIMAJIbHAS SHEPIUs Tela, MOJIHATOrO0 HaJ MOBEPXHOCTHIO 3eMIIH,
NOTEHIMAJIbHASA SHEPrHsl CXKATOH NPYKWHBI, KHHETHYECKas SHEPrus, IMOJIHAs MeXaHU4ecKas
SHEprusi, MepuojJ M 4YacToTa KoyieOaHWil, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeib MPEJIOMIICHUS CpPE/bl), MPU OMHMCAHUHM NPABMIBHO TPAKTOBATH
buznyecKkuit CMBICT UCTOIb3YEMBIX BEIMYUH, 0003HAUYEHHUS U €IUHUIIBI (PU3HMUYECKUX BEIMYUH,
HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEJIWYMHY C JAPYTHMH BEITMUYMHAMH,
CTPOUTH rpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapaKkTepu3oBaTh CBOMCTBA TeJ, (HU3MUECKUE SBICHUS W MPOIECCHI, MCIONB3Ys 3aKOH
COXPAHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TIATOTEHMSI, MPUHIIMII CYNEPIIO3ULIMN CHJI, TIPUHIIUII
oTHOocuTeNbHOCTH [anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS HMITYJIbCA, 3aKOHBI
OTpaXKeHUs U TMPEJIOMIICHUSI CBETAa, 3aKOHBI COXPAHEHHUs 3apsAJ0BOIO W MAcCCOBOIO YHCEN MpHU
SJIEPHBIX PEaKUUsAX, IPU ATOM JIaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aMUCHIBATH €ro
MaTeMaTHYeCKOE BhIPAXKEHUE;

OOBSICHATH (PU3UYECKUE IMPOLECCHl U CBOMCTBA TEJl, B TOM YHUCJIE M B KOHTEKCTE CHUTYyallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NMPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE M3 2—3 JIOTHUECKUX IIaroB € OMOpPOH Ha 2—3 HM3YUYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3a4a4 (OIMUPAOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI
U (QopMyIbl, CBs3BIBAIOMIME (U3UYECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3a/adyd
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI W (OPMYJBI, HEOOXOAMMBIC [UIS PEUICHHs, NPOBOAWTH pPACYETHI W OLICHUBATH
PEATUCTUYHOCTH MOTYYECHHOTO 3HAYEHUS (PU3NIECKON BETUUHHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXKHO PEUIMTh IPH IMOMOLIM (PUINYECKHUX METOJIOB,
UCIIONB3YSl OMUCAHHWE WCCIIEOBAHUS, BBIACISTH MNPOBEpsieMOe MPEANOI0KEHUE, OLIEHUBAThH
IPAaBWIBHOCTh MOPSAJIKA IPOBEICHUS MCCIEAOBaHUSA, J€JaThb BbIBOJABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OMBITOB;

NPOBOJIUTH OIBITH MO HAOMIOACHUIO (U3UYECKUX SBICHUNH WM (DU3MYECKHX CBOMCTB Tell
(u3yueHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHsI DHEPrHH, 3aBUCHUMOCTH IMEpPHOJA
KOJICOAHUH TPY>KUHHOTO MAasSTHUKA OT MAacChl Ipy3a H KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTD OT
aMIUTUTYIbl MaJbIX KOJeOaHU, MPSIMOJIMHEHHOE paclpoCTpaHeHHE CBETa, Pa3okKeHHe 0erIoro
CBETa B CIEKTP, M3yUCHHUE CBOWCTB M300paXKECHUS B IUIOCKOM 3€pKajie U CBOWCTB M300paXKECHHUS
npeaMeTa B coOuparolei JuH3e, HAOII0ACHUE CIUIOUTHBIX M TMHEHYAThIX CIIEKTPOB U3IIYYCHUS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pYI0BAaHUS, OTIMCHIBATH X0
OTIBITa U €r0 Pe3yNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

IPOBOAMUTH MpPU HEOOXOIMMOCTHU CEPHUIO NMPSAMBIX HU3MEPEHM, ONpenessis CpelHee 3HAueHUe
HU3MEpSIeMO BeIUYHHBI ((POKYCHOE PACCTOSHHE COOMparoIel JIMH3bI), 00OCHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

MPOBOAMUTH HCCJIENOBAaHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH C HCIOJB30BAHHEM MPSMBIX
U3MEpeHUil (3aBUCUMOCTH IyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBIDKEHHH 0€3 HadallbHOU
CKOPOCTH, Tepuo/ia KojaeOaHuii MaTeMaTHUECKOro MasiTHUKA OT JAJTUHBI HUTH, 3aBUCUMOCTH yTiia
OTpakKeHMsI CBETa OT yIJla MaJeHUs W YIJa MpeJOMIIEHUs OT yrIjla MaJieHus): IUIaHUPOBATh
HCCJIETOBAaHKE, CAMOCTOSITENIbHO COOUpaTh YCTAaHOBKY, (PMKCHPOBATH PE3YyJbTaThl MOTYYECHHOU
3aBHCUMOCTH (DM3MYECKMX BEJIMYMH B BUAEC TaONMIl W TpapuKOB, JeiaTh BBIBOABI IO
pe3yJibTaTaM HCCIeI0BaHuUs;



IPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3NUECKUX BEIMYUH (CPEIHsS CKOPOCTh U YCKOPEHUE Tea
IpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO MAICHUs, JKECTKOCTh TPY>KUHBI,
KOX(P(UIIMEHT TPEHHs CKOJIBKEHHUs, MeXaHWdeckass padoTa W MOIIHOCTh, 4acTOTa U TEPUOJ
KOJICOAHWH MaTeMaTHYeCKOTO W TPYKUHHOTO MAasTHUKOB, OINTHYECKash CHJIa COOMparomiei
JUH3BI, PAJUOAKTUBHBIA (HOH): TUIAHUPOBATH H3MEPEHUs, COOHMpATh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY W BBITIOJIHATH U3MEPEHHUSI, CIICIysI MPEII0KEHHOW WHCTPYKIIMH, BEIYUCIISATH 3HAUCHUE
BEJIMYMHBI M aHAIM3UPOBATh TOJTYUYEHHBIC PE3YNbTAaThl C YUYETOM 3aJaHHON TOTPEIIHOCTU
M3MEPEHHUI;

coOIII0IaTh MpaBHJIa TEXHUKH OE30MAaCHOCTH MU paboTe ¢ 1a00paTOPHBIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIC NPHU3HAKH HM3YUYCHHBIX (QH3MUECKUX MOJeNeil: MaTepualibHas TOYKa,
a0COTIOTHO TBEPAOE TEJNO, TOUYSHUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JTMH3A, TUIAHETapHAS MOJICIb
aToMma, HyKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHUHIIMIIEI JCHCTBHUS WU3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
ONOpO¥ Ha WX OMHCaHUS (B TOM YHCIE: CIUAOMETP, AATYHKH TIOJOXKCHHUS, PACCTOSHUS W
YCKOpPEHHUs, paKeTa, »5XOJOT, OYKH, IepHUcKor, (oToamnmapar, ONTHYECKUE CBETOBOJBI,
CHIEKTPOCKOI, J03UMETp, Kamepa BuibcoHA), HCIONB3ys 3HAHUS O CBOMCTBAX (PH3MUECKUX
SIBJICHUW ¥ HEOOXOAMMBIE (PU3NIECKUE 3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBI W CXEMaTHYHBIE PHCYHKH M3YyYEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX TNPHUOOPOB M TEXHOJOTHMUECKUX MPOIECCOB TMPH PELIICHHH Yy4eOHO-
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI ISl IIOCTPOCHUST H300paKCHUH B TUIOCKOM 3€pKalie U
coOuparoIieii JTUH3E;

NPUBOJUTE TPUMEPHI (HAXOAUTh HMH(OPMAIMIO O TMpPUMepax) MPAKTHYECKOTO HCIOIH30BAHUS
bu3nYECKUX 3HAHWUI B MOBCEAHEBHOW KU3HU AJIs1 oOecriedeHust 0€30MacHOCTH IpU 00palleHnuu ¢
npubopaMu M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JIOPOBbS M COOIONCHUS HOPM
HKOJIOTHUECKOTO MOBEJICHUS B OKPYKAIOLIEH cperie;

OCYIIECTBIIATH MOWCK MHpOpManuu (Gu3HyecKoro copepkanus B MIHTEpHETE, CaMOCTOSTENEHO
(bopMyIHpysl MOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OIPEIEICHUS TOCTOBEPHOCTH IMOJyUYECHHON
MH(POPMALIMU Ha OCHOBE UMEIOIINXCSI 3HAHUH U JOTIOJTHUTEIBHBIX UICTOYHUKOB,;

UCTIOJIB30BaTh TP BBINOJHCHUHM Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJIIPHYIO JIUTEPATYPY
(GU3MUECKOTr0 CONEepXKaHMs, CIPABOYHBIE MaTepHalbl, pecypchl cetn VHTEepHET, BlaieTh
npuéMamMu KOHCIIGKTHPOBaHUSI TEKCTa, MpeoOpa3oBaHusi HMHGOpPMAIMM W3 OJIHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE HH(pOpMAIMU U3
HECKOJIbKUX HCTOYHHKOB (PH3MUECKOTO COACPIKAHUS, ITyOJUYHO TIPEICTABIATh PE3YIbTATHI
NPOCKTHON WM HCCIICIOBATEIbCKON JICATEIIBHOCTH, IPH 3TOM TPaMOTHO HCIOJIb30BaTh
M3yYeHHBIN MOHATUIHBIN anmmapar u3y4aeMoro pasjeia GU3UKU U COMPOBOXKIATH BHICTYTUICHHE
Npe3eHTAIMeH C yIETOM 0COOCHHOCTEH ay IMTOPHH CBEPCTHUKOB.






TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
No HaunmenoBaHue pa3aesioB U TeM MPOrpaMMBbl KonudecTBo yacoB DOnexkTpoHHBIE (TU(PPOBLIE)
n/m Bcero|| KourponbHble [IpakTuuecKue 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI

Pazgen 1. ®usnka u e€ poJib B IO3HAHUM OKPYKAKIIEr0 MUPa

1.1 | Pusuka - HayKa 0 IPUPOJIE 2 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

1.2 | ®usnyeckue BEITMUUHBI 2 1 bubnuoreka [JOK
https://m.edsoo.ru/7f416194

1.3 ||[EcTecTBEeHHOHAYUYHBII METOJ TO3HAHUS 2 1 bubnunoreka [IOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 110 pasjeny H 6 H

‘Parmen 2. [lepBoHaYaIbHbIC CBEACHUS 0 CTPOCHHH BelleCcTBA

2.1 ||Ctpoenue BemiecTBa 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

2.2 ||IBM>KEeHHE U B3aMMO/ICHCTBUE YaCTHI] BEISCTBA 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSTHHS BEILIECTBA 2 bubmmoreka [IOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 10 pasneiy ” 5 ”

‘Pamen 3. JIBM:KeHHMe M B3auMo/ieiicTBHE TeJl

3.1 |[MexaHnueckoe IBHKECHHE 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

3.2 ||Muepuus, Macca, IIOTHOCTh 4 1 bubnunoreka [IOK
https://m.edsoo.ru/7f416194

3.3 ||Cuna. Buasl cun 14 1 2 but6mmoreka [IOK
https://m.edsoo.ru/7f416194




No HaunmeHnoBaHue pa3aesioB U TeM MPOrpaMMBbl ‘ KonuvecTBo yacos OnexkTpoHHBIE (IU(PPOBLIE)
n/m Bcero|| KourponbHble [IpakTuueckue 0bpazoBaTeIbHbIE PECYPCEI
paboThI paboThI
‘I/ITOFO 110 pasjeny ” 21 ”
‘Paanen 4. JlaBieHue TBEPABIX TeJ, )KUAKOCTEN U ra3oB
4.1 ||[daBnenue. [lepenaya napienust TBEPABIMU TEIAMH, 3 bu6mmoreka [JOK
KUJIKOCTSIMH U Ta3aMHu https://m.edsoo.ru/7f416194
4.2 | laBieHHE )KUIKOCTH 5 but6mmoreka [IOK
https://m.edsoo.ru/7f416194
4.3 |AT™MocdepHOe naBieHue 6 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
4.4 ||leiicTBUE KUAKOCTH U ra3a Ha MOrPykKEHHOE B HUX 7 1 3 bubnuorexa [IOK
TEJ0 https://m.edsoo.ru/7f416194
‘I/ITOFO 110 pasjeny H 21 H
‘Paanen 5. Pa6oTa 1 MOIIHOCTH. JHEPIHUs
5.1 ||[PabGora 1 MOIIIHOCTBH 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 |IIpocTbie MEXaHU3MBI 5 1 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
5.3 ||MexaHnuueckast 3HEprus 4 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pa3aeny ” 12 ”
‘PGSGI)BHOG BpeMst ” 3 ” H H
(OBLLEE KOJIMUECTBO YACOB 10 [IPOTPAMME || 68 | 3 [ 12 [
8 KJIACC
Ne HaumeHnoBaHnue pa3ziesnoB U TEM IPOTPaMMbl ‘ KonunuecTBo yacos DnexTpoHHbIe (ITUPPOBLIE) 00pa30BaTEIbHBIE
n/m Beero|| KonTposbHbe I[IpakTHuecKue peCYypChI
paboThI paboThI




No HanmMeHnoBaHue pa3iesioB U TEM IPOrPAMMBI KonudecTBo yacoB DOnekTpoHHbIe (IU(PpOBHIE) 0Opa3oBaTEIbLHbIC
n/m Bcero|| KoHTposbHbIE [IpakTHuecKue pecypeet
paboThI paboThI
‘Pasnen 1. TennoBbIe sIBJICHUS ‘
‘1.1 HCTpOGHI/Ie U CBOMCTBA BEILECTBA H 7 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41 8106‘
‘1.2 HTGHJ‘IOBHG IIPOLIECCHI H 21 H 1 H 5 HBI/I6J'II/IOTeKa I[HOK https://m.edsoo.ru/7f418166‘
‘I/ITOFO 110 pa3jiey H 28 H ‘
‘Pamen 2. DyIeKTpUYECKHE H MATHUTHDIE SIBJICHUS ‘
2.1 |[DnekTpuueckue 3apsaabl. 3apsHKCHHBIE TeNa U UX 7 1 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBHE
‘2.2 HHOCTO}IHHLHZ AIIEKTPUYECKUI TOK H 20 H 1 H 7 HBI/I6J‘II/IOTeKa I[HOK https://m.edsoo.ru/7f418166‘
‘2.3 HMaFHI/ITHBIC sSBJICHMS H 6 H 1 H 1.5 HBHGHHOTeKa IIOK https://m.edsoo.ru/7f4181ce‘
‘2.4 H3J‘IeKTpOMaFHI/ITHa$I UHIYKIHS H 4 H H HEI/I6J‘II/IOTCKa LIOK https://m.edsoo.ru/7f41 8106‘
‘I/ITOFO 10 pa3jeny H 37 H ‘
‘PesepBﬂoe BpeEMs H 3 H H H ‘
(OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 3 [ 14.5 [ |
9 KJIACC
Ne HaunmMeHoBaHue pa3aesioB ¥ TeM NPOrpaMMbl | KommuectBo yacos | OnexTpoHHbIE (HUPPOBEIE) 0Opa3oBaTEIbHEIC
n/n Beero|| KouTponbHbie [IpakTuueckue pecypeel
paboThI palboThI
Pa3nes 1. Mexannveckue siBJIeHUs!
1.1 |MexaHndeckoe IBUKEHUE U COCOOBI €0 10 1 bu6nuoreka [JOK
OTIACAHHUS https://m.edsoo.ru/7f41a4a6
1.2 ||B3aumoneicTBue TEN 20 1 3 bu6mmorexa [{OK
https://m.edsoo.ru/7f41a4a6
1.3 ||3axoHBI cOXpaHEeHUs 10 3 bubmmorexa [IOK
https://m.edsoo.ru/7t41a4a6




Ne
/o

HaumeHnoBanue pa3fenoB U TeM MPOrpaMMbl

KomnuectBo yacos

Beero|| KonTponbHbie [IpakTuueckue PECYPCBI
paboThI paboThI
‘I/ITOFO 110 pasjeny H 40 H
‘Paanen 2. Mexannyeckue KoJjieOaHusi ¥ BOJTHBI
2.1 |[MexaHu4ecKkue KoueOaHus 7 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 |[MexaHu4eckue BOJHBI. 3BYK 8 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 110 pa3jiey H 15 H
‘Pa3)1e.11 3. DJIeKTPOMarHMTHOE MoJIe U JIeKTPOMATHUTHbIE BOJIHBI
3.1 || 9neKTpOMarHuTHOE MOJIE U JIEKTPOMArHUTHBIC 6 2 bubnuoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 110 pa3jiey H 6 H
‘Pa3)1e.11 4. CBeTOBBIC ABJICHHSA
4.1 ||3akoHBI pacHpOCTpaHEHUS CBETA 6 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.2  |JIuH3Bl M ONTHYECKUE TPUOOPHI 6 3 bubmmorexa [IOK
https://m.edsoo.ru/7t41a4a6
4.3 |PaznoxxeHue 6em0ro cBeTa B CIEKTP 3 2 bub6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pa3jeny H 15 H
‘Paanen S. KBaHTOBBIE AABJICHUS
5.1 |HUcnyckanue u norioumeHue CBeTa arToMoM 4 1 bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.2 ||Ctpoenue aTOMHOTO siipa 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
‘5.3 HﬂnepHHe peakiuu H 7 H 1 H 1 HBH6J1H0TeKa HOK

DnekTpoHHbIe (MU POBHIE) 00pa30BaTEIbLHbIE




No HanmeHnoBaHue pa3aesioB U TeM MporpaMMBbl | KonuyecTBo yacos | DnekTpoHHbIe (MU POBHIE) 00pa30BaTEIbLHbIE
n/n Beero|| KonTponbHbie [IpakTuueckue pecypept
paboThI paboThI
‘ H H H H Hhttps://m.edsoo.ru/7f41a4a6
‘I/ITOFO 110 pasjeny H 17 H
‘Pa:me.n 6. IloBTOPHUTEJILHO-0000 A0 IINI MOTYJIb
6.1 |IloBTopenue u 0600IIEHNE COACPKAHUS Kypca 9 2 bubmmoreka [JOK
¢busuku 3a 7-9 kmacce https://m.edsoo.ru/7t41a4a6

‘I/ITOFO 110 pasjeny H 9 H
(OBLLEE KOJIMYECTBO YACOB 10 IIPOTPAMME || 102 | 3 [ 27 |
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