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[Iporpamma mo ¢u3nKke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJCHa Ha
OCHOBE TOJIOKEHUH W TpeOOBAaHMU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOMA
oOpasoBarenbHOM mporpammbl, mnpenacraBieHHbIx B PI'OC OO0, a Takke ¢ yd€Trom
denepanbHOi pabodueld mporpamMMbl BocnuTanus W KoHIENmuu mpenogaBaHusi y4eOHOro
npenmMeTa «OU3nKay.
Conmepxanue  mporpaMMel 1O (QHU3UKE  HampaBlieHO  Ha  (QopMHpOBaHUE
€CTECTBEHHOHAYYHOH TPAMOTHOCTH OOYYAlOIIMXCS M OpraHU3aluio u3ydeHus (GU3MKU Ha
NeSITEIbHOCTHON ocHOBe. B mporpamme mo (usuke y4HUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanmuzaiuu  TpeboBaHuit ®PI'OC OOO K miIaHUpyeMbIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yjibTaTaM  OOydeHHs, a  TaKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOI'O OOILIEr0 00Opa30BaHMS.
[Iporpamma mo ¢u3MKe ycTaHaBIMBAaeT paclpeaeseHue y4eOHOro marepuainia Mo rojam
oO0ydyeHus (mo Kjaccam), TMpeajaraeT NPUMEPHYIO IMOCIeI0BaTeIbHOCTh HM3YYCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pAa3BUTUS MPEIMETHOTrO COAepkKaHWs M Y4€Te BO3PACTHBIX
oco0eHHOCTeH 00yJarOIMIUXCsl.
[Iporpamma no ¢gusuke pazpaboTaHa c LETbI0 OKa3aHHUSI METOAUYECKOM MTOMOIIN YUUTEITIO
B CO3/1aHUM paboyell mporpaMMel [0 Y4EOHOMY ITPEIMETY.
®dusmka ABISETCA CHCTEMOOOPa3yOUIMM Il €CTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB M SBJICHHUM, U3y4aeMbIX XUMHEH,
Ouonoruei, actpoHOMuel U QU3NYECKOi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MpeaocTaBiigeT HaubOosee siCHble O00paslbl MPUMEHEHHS HaydHOro MeToja
MIO3HAHUS, TO €CTh CII0C00a MOTY4YEeHHUs JOCTOBEPHBIX 3HAHUH 0 MUpE.
OpmHa U3 TVIaBHBIX 3a7a4 (PU3UYECKOTO O0pa3oBaHUsI B CTPYKType oOmiero oOpa3oBaHMs
COCTOMT B (DOPMHPOBAHMM ECTECTBEHHOHAyYHOW TIPaMOTHOCTH W HHTEpeca K HayKe Yy
00y4aroIuxcs.
Nzyuenne ¢usnkn Ha 0a30BOM YpOBHE IMPEAINOIAaracT OBJIAJACHUE CIETYIOIUMH
KOMIETEHTHOCTSIMH, XapaKTePU3YIOUTUMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTh:
® HAy4YHO OOBSICHSTH SBJICHHUS;
® OLICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIICIOBAHNUS;
® UHTEPIPETUPOBATh JIAHHBIE M HCIONb30BATh HAy4HbIC J0KA3aTEIbCTBA IS
MIOJTy4€HUs BHIBOJIOB.
Henu wu3yueHuss (QU3MKUA Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs ONpEIeNeHBl B
Konnenmnuun npenonaBanus ydeOHoro npenmMera «®dusmka» B 00pa3oBaTesbHbIX OpraHU3aLUAX
Poccuiickoii @Denepanuy, peaqu3yoOIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE IPOrPAMMBI,
yTBepxkaEHHON perienneM Komnernn MuHncTepcTBa mnpocBelieHus Poccuiickoit @enepanuu
(npotokoin ot 3 nexkadps 2019 r. Ne [IK4BH).
ey u3yyenus: GU3NKU:
e [puOOpEeTEeHUE HUHTEpeca U CTPEMIICHHUsS OO0y4aloluxcs K HAaydHOMY M3y4EHHUIO
IPUPOIBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTaBICHUI O HAy4yHOM MeETOJe I[O3HAaHUS U (QOpMHUpPOBaHUE
HCCIJIEIOBATEIBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SBJICHUSM;

e (opMHpOBAHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa M3Yu4EHHUS] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;



e (opmupoBaHue npeacTaBIeHUN O POaN (GUMKH JUIS PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymel mnpodeccnoHanbHOM
NESTENHPHOCTH, CBA3AHHOW C (PU3HKOM, TOJIrOTOBKA K JalbHEHIIIEMY OOYYCHHIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHne STUX 1efield mporpaMMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro

00pazoBaHMsI 00eCTICUNBACTCS PELICHUEM CIISAYIOIINX 3a1a4:

e npuoOpeTeHHe 3HAHUNH O JUCKPETHOM CTPOCHMM BEILIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUYCCKHIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh U  OOBSICHATH (PU3MUECKHE SBICHUS C
MCIOJIb30BaHUEM MONTYYCHHBIX 3HAHUM;

® OCBOCHHE METOJOB PEUICHUS MPOCTEHINTNX pacu€THBIX 337a4 C HCIOIH30BAHUEM
(bu3znuecKkux Mozenel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUN HaOMIOAaTh MPUPOIHBIC SBICHUS U  BBIIOIHATH  OIMbITHI,
nabopaTtopHble paboThl M SKCIIEPUMEHTAIbHBIE HCCIEAOBAaHHUS C HCIIOJIb30BaHHEM
M3MEpUTENbHBIX TPHUOOPOB;

e ocBocHHE MPUEMOB paboThl ¢ WH(pOpManuend (GU3NISCKOro COICpKaHUs, BKIIIOUYAs
HH(OPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSAX (U3MKH, aHaIu3 U KPUTHYECKOE
OlLleHMBaHKEe UH(OpMAIIIH;

® 3HAKOMCTBO cO cepamu mpodeccuoHATBHON NIESATEIHHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTHXKEHUAX (PU3NYECKON HAYKH.

Ha wn3yuenmne ¢usuku (0a30BbI ypOBEHBb) HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs

orBonuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezleno), B 8 kimacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJICITIO).

[Ipennaraemsliii B mporpamme 1o ¢Gu3uke nepeyeHs 1a00paToOpHbIX paboT U ONBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapaKTep, YYUTeNnb JAelaeT BhIOOp IMPOBEACHUs JIaOOpaTOpHBIX paboT u
OTBITOB C YYETOM MHIUBUIYAIbHBIX 0OCOOEHHOCTEH 00yUarouXcs, CIUCKA HKCIEPUMEHTAIbHBIX
3aJJaHuH, Ipe/IaraeMbIX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOI'0 3K3aMeHa 10 (pU3UKe.

COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®u3uka v €€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUpPa.

®dusnka — Hayka o npupoge. fABneHus npuponsl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckne BenuuuHbL. M3mepeHue ¢uznueckux BenMUMH. DPuU3MUecKHe MNpudopkI.
[Torpemnocts u3Mepenuid. MexayHapoaHas cucreMa eIMHHII.

Kak ¢usuka m apyrue ecrecTBEHHbIEe HayKd W3Yy4aroT NMpHUpony. EcrecTBeHHOHay4HBII
METOJ TMO3HAaHUA: HaOMIo/eHHe, IOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIIBMKEHHE THIIOTE3,
SKCHEPUMEHT 10 MPOBEpPKE TUIOTEe3, OOBsACHEHHE HalmozaemMoro spieHus. OnucaHue
(U3NYECKUX SABICHUH C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKNUE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.

2. ®usnueckue npuOOpHI U Mpolelypa NPSIMbIX U3MEPEHUH aHAJOrOBBIM U IIM(PPOBHIM

npuOopom.



Jlabopamopnuie padbomel u onvimeol.

Omnpezenenue eHbl JeeHHs KAl U3MEPUTEIHHOT0 pHoopa.
N3mepenne paccTosHUM.

N3mepenne 06bEMa KUAKOCTH U TBEPAOTO TEa.

Ornpenenenue pa3MepoB MajbIX TeEl.

arwbdE

W3mepenue temmneparypbl IpH IOMOLIM KUAKOCTHOIO TEPMOMETpa U JaTdyuKa
TeMIIepaTyphbl.
6. IlpoBemeHmwe wuccieqOBaHUS TIO TPOBEPKE THUIOTE3bI: MATBHOCTh TOJNETA IIAPUKA,
MYIIEHHOI'0 TOPU30HTAIIBLHO, TEM OO0JIbIIIE, 4YeM OOJIbIIIe BHICOTA MTyCKA.

Pasznes 2. [lepBoHayasibHbIe CBeIeHNsI 0 CTPOCHUM BellecTBa.

Crpoenue BelecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHUE BELIECTBA.

JIBuxeHue dactul] BemiecTBa. CBS3b CKOPOCTH JBMXKEHMSI 4YaCTHUI] C TEMIIEPaTypOH.
BpoynoBckoe nBuxkenue, auddysus. B3anmoneilicTBue dYacTUIl BelIeCTBAa: NPUTSHKEHUE H
OTTaJIKUBaHUE.

ArperatHble COCTOSIHHMS ~ BEIIECTBA: CTPOECHHUE Ta30B, IKUIAKOCTEHM UM  TBEPABIX
(kpucTainyeckux) Ted. B3anMocBsA3b MEXAy CBOMCTBaAaMM BEIIECTB B PAa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHOMOJEKYJISIpHBIM CcTpoeHHueM. OCOOCHHOCTH arperaTHbIX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmronenue nuddysun.

3. HaOmronenue siBiaeHU, OOBSICHAIOMUXCS MPUTSHKEHUEM UM OTTAJIKMBAHUEM YaCTHIL

BELIECTBA.

Jlabopamopnuie pabomel u onvimeol.

1. Ouenka quamerpa aToMa METOIOM PSIJIOB (C UCIONIb30BaHUEM (G oTorpaduii).

2. OmnbIThl IO HAOTIOEHUIO TETMIOBOTO PACIIMPEHUS Ta30B.

3. OnbITH M0 OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKEHUSI.

Pa3nen 3. /IBu:xeHue U B3aUMOoO/ieiicTBHE TeJl.

Mexannueckoe IBUXKeHHE. PaBHOMepHOe W HepaBHOMepHOe JBukeHHe. CKOpOCTb.
CpenHsst cKkopocTb IPY HEPAaBHOMEPHOM JBM)KEHHUU. PacuéT myTH U BpEMEHU JBUKECHMUSL.

SlBnenne wHepuMH. 3aKOH WHEpUUH. B3amMopeilcTBHEe Tel Kak NpPUYMHA HU3MEHEHUS
CKOpOCTH ABW)XEHHs Tesl. Macca kak Mmepa uHepTHocTu Tena. IlnmorHocts BemiectBa. CBsi3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BEIIeCTBa.

Cuna kak XxapakTepucTuka B3aumojeiictBus Tten. Cwia ymnpyroctd M 3akoH ['yka.
N3mepenne cuiabl ¢ MOMOIIBIO JUHAMOMeETpa. fIBieHHe TAroTeHus U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Ttema. HeBecomocth. CnoxeHue cui, HampaBJIEHHBIX IO
ofHOW mpsimoi. PaBHonelicTByromas cuin. Cuiia TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
TpeHue B mpUpoie U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHne MeXaHUYECKOT O ABMKEHUS TeEla.

2. HM3mepeHue cKOpOCTH MPSIMOIUHEHHOTO JBHXKEHUSI.

3. HalGmroneHue siBIEHUS WHEPIIUH.

4. HaOmroneHue U3MEHEHHsI CKOPOCTH MPU B3aMMOJEHCTBUH TEI.



5. CpaBHEHHE MaccC 10 B3aUMOJICHCTBHIO TEJ.
6. CnoxeHue cujl, HalpaBJICHHBIX 110 OJJHOM MPSMOH.
Jlabopamopnuie pabomel u onvimeul.
1. Ompenenenne CKOpOCTH PAaBHOMEPHOrO JABI)KEHHUS (LIapUKa B KUAKOCTH, MOJIEIU
AIEKTPUYECKOT0 aBTOMOOWIISI U TaK Janee).

2. OmnpeneneHue cpegHe CKOPOCTH CKOJBXEHHUs OpycKa WM HIapuKa MO HAKIOHHOU
TJIOCKOCTH.

3. OrmpeneneHne MIOTHOCTH TBEPIOTO Tea.

4. OmbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (aedopMmarvu) npy>KUHbI OT
MIPUIIOKEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTb CHUJIbI TPEHUS CKOJBKEHMS OT Beca Tela U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. JlaBiienne TBEPABIX TeJl, :KMAKOCTEN U ra3oB.

JHasnenne. CriocoObl yMEHBIIIEHUS U YBEIHMUEHUs JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh
JlaBJIEHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBiaeHuss TBEPABIMU TEIAMHU, KUJKOCTSIMU
u razamu. 3akoH [lackans. [IlHeBMaTHyeckue MamvHbL. 3aBUCUMOCTH JABICHUS JKUJIKOCTH OT
ryouHsl.  I'mapocratmueckuii  mapamokc. CooOmarommecss  cocynsl.  ['mapaBmmdeckue
MEXAHU3MBI.

Atmocepa 3emnn u armocdepHoe AaBiieHue. [IpuuuHBI CylecTBOBaHUS BO3AYIIHON
obomoukn 3emmu. OmbiT Toppuuemn. M3mepenue armochepHOro naBieHus. 3aBUCUMOCTh
aTMoc(epHOro JaBlieHUSI OT BBICOTHI HajJ ypoBHeM Mops. Ilpubopel s u3MepeHus
aTMOC(EepHOro JaBICHHUS.

JlelicTBHE )KUJIKOCTH U Ta3a HA MOTPY)KEHHOE B HUX TeJI0. BrITankuBaromias (apxumMe0Ba)
cwia. 3akoH Apxumena. [TnaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPaTyphl.

[lepenava naBiaeHUs KUIKOCTHIO U TA30M.
CooOmarommecst CoCy/bl.

I'mopaBnuueckuit mpecc.

[IposiBnenue aeicTBust aTMOchHEpHOTO TaBJICHHUS.

ok v

3aBUCUMOCTh BBITAIKHMBAIOIICH CHIBI OT 00BbEMa MOTPY)KEHHOM dYacTH Tela u

IUIOTHOCTH JKAJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLLEH CUJIBI BECY BHITECHEHHOU KUIKOCTH.

8. VYcioBue 1uiaBaHus TeN: IUIABaHUE WIM MOrPYKEHHE Tel B 3aBHUCHUMOCTH OT
COOTHOUIEHMSI IJIOTHOCTEN TeNa U KHUIAKOCTH.

Jlabopamopnusie padomul u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOrPYKEHHOH B JKUIKOCTh

~

YacTH Tela.

2. OmpenencHue BBITAIKUBAIONICH CHIIBI, JICHCTBYIOIICH HA TENO, IMOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBHCHMOCTH BBITAJIKUBAIOIICH CHJIBI, JEHUCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MacChl Tefa.



4. OmbIThl, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI, JCUCTBYIOMICH Ha
TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHON B KHUJIKOCTh YAaCTH TeJla M OT IUIOTHOCTU
KUJKOCTH.

5. KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYMPOBAaHUE JIOAKM M OIpeJeleHHe e€

rPY30I0AbEMHOCTH.

Pa3gen 5. PaboTa m MomHOCTB. JDHeprus.

Mexanunueckasi pabotra. MOITHOCTb.

[IpocTthie MexaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBecHs
peruara. [IpuMeHnenue mpaBuia paBHOBeCHs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ mpocTeix Mmexanu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass sHeprus. Kunermyeckas u mnoreHuuanbHas sHeprus. lIpeBpaienue
OJIHOT'O BUJIa MEXAHUYECKOW SHEPTUH B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuosie padomut u onvimel.

1. Ompenenennie paOOTHI CUJIBI TPEHUS MPU PABHOMEPHOM [BMKEHHHM Tela IO

TOPU30HTAJIbHON IOBEPXHOCTH.
2. HWccnenoBaHue ycioBUi paBHOBECHS phlyara.
3. Usmepenne KI1J] HaKITOHHOH MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHMUYECKOW IHEPTHUU.
8 KVIACC

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHbBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU CTpOEHHUs BemiecTBa. Macca
U pa3Mepbl aTOMOB M MOJNEKyJI. OmNbITbl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOXKEHUS
MOJICKYJIIPHOKUHETUUECKON TEOPUH.

Monenu TBEPIOro, )KUIKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucrannudyeckue u
amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, KUJIKOCTEH U TBEP/BIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIAPHO-KUHETUUECKOW Teopuu. (CMauMBaHME U KanWULIpHbIE sIBIEHUS. TersoBoe
pacIIMpeHue u cxaTue.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JIBM)KEHHS YacTHIIL.
Bayrpennss osHeprus. CrnocoObl HW3MEHEHWs BHYTPEHHEH OSHEpPruu: Telionepeaada |
coBepIieHre paboTel. Buapl Temmonepeaaun: TEmIONPOBOHOCTh, KOHBEKIIHS, U3ITyUCHUE.

KomnuyecTtBO TEIUIOTHL. YIenbHAs TEIUIOEMKOCTH BEIECTBA. 1emIOOOMEH M TEILUIOBOE
paBHOBecue. YpaBHEHHE TeIioBoro Oayanca. IlnaBieHue u oTBep/ieBaHME KPUCTAIMUYECKHUX
BEIIeCTB. YenbHas TersoTa miaBieHus. [lapooOpa3oBanue u konaeHcanus. lcmapenue.
Kunenue. YnenbHass Temiora mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT
aTMoc(hepHOro JaBJICHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IelbHAas TEIJIOTa CrOpaHusl.

[Ipunuumner pabotel TerioBbix auratenei KIIJ[ TtermoBoro apuratens. TertoBbie
JIBUTATENIH U 3aLATA OKPYKAIOIIEH CPEIBL.

3aKOH COXPAHEHMS U IPEBPALLECHUS SHEPTUU B TEIJIOBBIX MPOLECCaX.

Jemoncmpayuu.



Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
Hab6monenue nuddysun.
Hab6mronenue siBeHn CMauyuBaHKS M KalTWJUTSIPHBIX SIBJICHUH.
HabGmronenue TerioBoro pacimpeHust Ted.
W3meHeHne naBieHus Ta3a Mpu U3MEHEHNH 00bEMa U HarpeBaHWU WIJIH OXJIKICHUH.
[IpaBuiia u3mMepeHus TeMIepaTypsl.
Buapl Tennonepenaun.
OxnaxieHue Tpu COBEPIIICHUU PaOOTHI.
HarpeBanue npu coBepIiiieHHH padOThl BHEITHUMH CUTIAMH.
. CpaBHEHUE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
. Habmronenue xumeHus.
. HabGmronenne nocTossHCTBa TeMITepaTyphl IPH TUTABJICHHH.
13. Mojenu TeIUIOBBIX IBUATATENIEH.

©CoOoNORsLDNER

ol
N O

Jlabopamopnuie pabomel u onvimeol.

OMBITHI 110 OOHAPYKEHUIO IEUCTBHS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITHI 110 BBIPAUIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM MJIU caxapa.

OnBITHI 110 HAOJIOIEHUIO TETJIOBOT'O PACIIMPEHUSI Ta30B, KUIKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBleHUs BO3AyXa B OalIOHE HITPHUIIA.

OmBITEL, JAEMOHCTPUPYIONIHME 3aBHUCHUMOCTh JaBJICHUS BO3AyXa OT ero o0néMa u

agbrwbdE

HarpeBaHus WIN OXJIAKICHUSI.
6. IlpoBepka rumoTe3pl JIUHEHHOH 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUYECKOI TPyOKE OT TEMIIEPATYPHI.
7. HalOmioneHve W3MeHEHUs BHYTPEHHEW 3HEPIHM Tejla B pe3ysbTare TeIUlonepetadyu U
paboThI BHEIITHUX CHUIL.
8. HccnenoBanue siBJICHHS TEIJI000MEHA IPU CMEIIMBAHUY XOJIOTHOM U TOpsiueld BOJBI.
9. OmpeneneHre KOJIMYECTBA TEIUIOTHL, TOJYYEHHOTO BOAOH IpH TEMJIOOOMEHE C
HarpeThIM METANIMYECKUM LIMIIUHAPOM.
10. Onpenenenne yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca ncnapeHus.
12. OnpeniesieHre OTHOCUTEIILHOM BIIAKHOCTH BO3/yXa.
13. Onpenenenue yaeabHON TEIIOTHI IIABJICHUS JIbJA.
Pasznen 7. JjekTpuyecKue 1 MATHUTHbIE SIBJICHUS.
Onexkrpuszanus Ten. JlBa poia JIEKTpUYECKMX 3apsaoB. BiaumonelcTBre 3apsKEHHBIX
Ten. 3akoH Kynona (3aBUCMMOCTH CHIIBI B3aUMOJIECUCTBUS 3apSIKEHHBIX TET OT BEIUYHHBI
3aps7I0B U PACCTOSIHUS MEKY TEIaMH).
Onekrpuueckoe nojie. Hanpssk€HHOCTh snekTpuueckoro nons. [IpuHuun cyneprno3unuun
INEKTPUYECKHUX TOJIeH (Ha KaUeCTBEHHOM YpPOBHE).
Hocurenu snekrpudeckux 3apsAnoB. OJIEMEHTAPHBIA dJeKTpuueckui 3apsa. CrtpoeHue
atoMa. [IpoBOIHUKH U JUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOr0 3apsiaa.
ONEKTPUUYECKUN TOK. YCJIOBMSI CYIIECTBOBAHUS DJIIEKTPUYECKOrOo TOKa. VCTOUYHMKH
MOCTOSTHHOT'O TOKa. [IeHCTBUS 3JEKTpUYECKOro ToKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUI TOK B )KUJKOCTSX U razax.



Onektpuyeckass uenb. Cuina ToOKa. DJeKTpuueckoe HampsbkeHue. COonmpoTHBIECHUE
MPOBOJIHUKA. YIETbHOE COMNPOTUBIEHUE BemiecTBa. 3akoH Owma I ydacTka Ienu.
[TocnenoBarenpHOE U NapauieIbHOE COETUHEHUE TPOBOAHUKOB.

Pabora 1 MoUIHOCTB 37€KTpUYECKOro Toka. 3akoH Jlxoymns—JIenna. DnexTpuueckue nemnu
Y IOTpeOUTENN INEKTPUUYECKOM sHepruu B 0bITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE IMOCTOAHHBIX MAarHUTOB. MarHuTHoEe ToOJIE.
MarnuTtHoe nosie 3eMiu U ero 3HadyeHue Juisl )ku3Hu Ha 3emuie. OnbIT DpcTena. MaruutHoe nose
3JIEKTPUYECKOro Toka. [I[puMeHeHne 3JIeKTPOMarHuToB B TEXHHUKE. J[eCTBME MAarHUTHOIO OIS
Ha TPOBOJHUK C TOKOM. OJEKTpPOJBHUrareilb MOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTaTeNeH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Oneitel  @apages. SIBneHue anekTpomMarHuTHOW MHAyKuuu. IlpaBmino  JleHna.
Onekrporeneparop. CHocoObl TMOMYyYEHUS] DSJIEKTPUUECKOW SHEPrHH. JIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHH.

Jemoncmpayuu.

DJeKTpu3aIus Tel.
JIBa poja 3JIEKTpUYECKUX 3aps/10B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEJ.
YeTpolcTBO U AEMCTBUE IEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKAsE MHIYKIUS.
3aKOH COXPAHEHHUS AIEKTPUUECKUX 3apsIOB.
[IpoBOIHMKYN U AUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOT O TOJIA.
HcTOYHMKYM TOCTOSIHHOTO TOKA.
JlelicTBUS 3JIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUN TOK B )KUJIKOCTH.
. I"a30BbIit paspsia.
. U3MepeHnue cuibl TOKa aMIIEpMETPOM.
. U3Mepenue 351eKTpryecKoro HarpsiKeHUs BOJIbTMETPOM.
. PeoctaT u MarazuH cOnpOTHUBIEHUM.
. B3aumopeiicTBrue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHie HEBO3MOXHOCTH pa3JI€leHUs TOJIFOCOB MarHUTA.

©CoN O~ LDRE

PR R R R R R R
~NoOo oA WNREO

. MonenupoBaHre MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

. OneIT Opcrena.

. MarHuTHoOe 1oJe TokKa. DIeKTPOMAarHuT.

. JleficTBHe MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

. DIIEKTPOBUTATEIH TIOCTOSTHHOTO TOKA.

. UccnenoBanue sBIEHUS DIEKTPOMATHUTHON UHAYKIIUH.

. OnbiTer Dapages.

. 3aBUCUMOCTH HANpaBJICHHs MHIYKIIMOHHOTO TOKA OT YCIIOBUH €ro BOSHUKHOBEHHSI.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuusie padomul u onvimel.

1. OmnpITbl O HAOTIOJEHUIO 3JIEKTPU3ALUHU TeJl UHAYKIUEN U TIPU COTPUKOCHOBEHHUU.
2. HWccnenoBaHue NEHCTBUS DJIEKTPUIECKOTO TOJIS HA MIPOBOJAHUKH M TUDJICKTPUKH.
3. CoOopka u mpoBepKa pabOTHI JIEKTPUUECKON 1IETH MMOCTOSTHHOTO TOKa.

4. W3mMmepeHwue U peryaupoBaHUE CHIIBI TOKA.
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5. H3mepeHue u peryianpoBaHuE HAMPSIKEHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS

pe3ucTopa M HaIPSKEHHs Ha PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  JJIEKTPUUYECKOTO  COIPOTHUBIICHMS

MPOBOJIHUKA OT €r0 JUIMHBI, IJIOU[a/IM MOMEPEYHOro CEYeHUs U MaTepHuaa.
8. IlpoBepka mpaBuia CIOXKCHHS HANPSHKCHUH TPU TIOCIEIOBATEILHOM COEAWHEHUH
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia JUIs CHIIBI TOKA MPH MapaUIEITBEHOM COSTUHEHUH PE3UCTOPOB.

10. Ompenenenne paboTHI SMEKTPHUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTOp.

11. Omnpenenenrie MOIHOCTH 3JEKTPUYECKOT0 TOKA, BBIJIEISIEMOI Ha Pe3UcTope.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WYIIETO 4Yepe3 JaMIIOuKy, OT HampsKeHHS

Ha He.

13. Onpenenenne KITJl narpeBaress.

14. UccnenoBanre MarHUTHOT'O B3aMMOZAEHCTBUSI TOCTOSTHHBIX MAarHUTOB.

15. 3yyeHne MarHWTHOrO IO TOCTOSIHHBIX MAarHUTOB IpU UX OOBEIMHEHUU WU

pa3fencHuu.

16. MccnenoBanue IEHCTBHS AIEKTPHUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHl, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOICHCTBUS KaTYIIKH C TOKOM U

Mar"uTa oT CHJIbI TOKA U HaIPaBJIEHUS TOKA B KaTyIIIKE.

18. M3yuenue nefCTBUSI MArHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

19. KoncrpyupoBaHue 1 U3ydeHHE paOOTHI JICKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexkTpoaBUraTeIbHON YCTaHOBKH.

21. OnbITHl MO HMCCIEAOBAHUIO SIBICHUS SJEKTPOMArHUTHOM MHAYKIUHU: HCCIIEOBaHHE

M3MEHEHUH 3HaYeHMsI U HallpaBJICHUSI UHAYKIIMOHHOI'O TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe IBUKeHHE. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOro JBMKEHHsA. PaBHOMEpHOe mpsAMONMHENHOE JBMKeHHE. HepaBHOMepHOE
npsAMOIMHENHOe ABM>KeHHe. CpenHsAs M MIHOBEHHAs CKOpPOCTb Tella IIPM HEPAaBHOMEPHOM
JBKEHUU.

Yckopenue. PaBHoyckopeHHOE mpsiMonnHelHOe ABMkeHue. CBoOonHoe nageHue. OnbIThl
lanunes.

PaBHOMepHOe IBMKEeHHE MO OKpykHOCTH. Ilepuon u wacrora oOpamenus. JluneitHas u
yrioBas cKopocTu. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

[Iepsolit 3akoH HproTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYMEPIO3UILIUU CHUIIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUsS CKOJBKEHHUS, CHJIa TPECHHS
MIOKOSI, IPYTUE BUJIbI TPEHHUS.

Cuna TsSXKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUSA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue nna"Her Bokpyr Connuoa. IlepBas kocMuueckas ckopoctb. HeBecomocTs u
eperpy3KHu.

PaBHOBecue marepuanbHON Touku. AGCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO TEna
C 3aKpEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TskecTH.
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Nmnynec Tena. M3meHnenne ummyinbca. Mmynbe cuiibl. 3aKOH COXpPAHEHUS HMITYJIbCA.
PeaktuBHOE ABUKEHHUE.
Mexannueckasi pabota U MomHOCTh. PaGora cui TsxecTH, ynpyroctd, TpeHus. CBs3b

SHEPruu

n pa6OTBI. HOTGHIII/IEUIBH&SI OHEpIrusa TCjIa, MOAHATOrO HaAd IMOBCPXHOCTHIO 3CMIIN.

[ToreHuuanpHas sHEprus cxaroi npykuHel. Kunernueckas sneprus. Teopema 0 KHHETUYECKOM
SHEPIruM. 3aKOH COXpPaHEHUs MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HaGmroneHue MexaHUYeCKOro JBUKEHUS Tejla OTHOCUTEIbHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE NMyTed M TPACKTOPUI JABMXKEHHMS OJHOIO M TOTO e Teslda OTHOCUTEIBHO
PAa3HBIX TEI OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSIMOIMHEHHOT'O ABHKEHHSL.

4. HccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JBMXKEHUS.

5. HaOmroneHue nBu>KeHUsI Tea 10 OKPYKHOCTH.

6. HaOmroneHue MexaHMUYECKHX SIBJICHUHN, IPOUCXOAALINX B cUCTeMe oTcuéTa « Tenexka»
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOnHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOpPEHHMs TeJla OT MaccChl Tela U JAeHCTBYIOLIEH Ha HETO CHUJIBL.

8. Habmonenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUH TEI.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JBM)KEHUH.

10. Ilepenaya umMmynbca Ipy B3aUMOZICHCTBUU TEJI.

11. IIpeoOpa3oBaHus SHEPTUH ITPHU B3aUMOJICHCTBUH Tedl.

12. CoxpaHeHue UMITyJIbCa MPU HEYIIPYTOM B3aUMO/JICHCTBUH.

13. Coxpanenue uMmysbca Mpu abCOMOTHO YIIPYTOM B3aUMOACHCTBHUH.

14. HabmroteHrne peakTUBHOTO JIBVXKCHHS.

15. CoxpaneHre MeXaHUYECKOW YHEPTUU TPU CBOOOHOM TaICHUH.

16. CoxpaHeHre MeXaHUYECKOW SHEPIUU NIPU ABHIKEHUHU Tejla 01 ACHCTBUEM IIPY>KUHBL.

Jlabopamopnosie padomul u onvimeul.

1. KoHcTpynpoBaHMe TpakTa s pa3roHa M JalibHEHIIEro paBHOMEPHOrO JBUIKEHUS
HIapUKa WIH TEIEKKHU.

2. OmnpeneneHue cpefHel CKOPOCTH CKOJIBXEHHUS Opycka WM JBM)KEHHUS IIapuKa 0
HAaKJIOHHOM TUIOCKOCTH.

3. OrmpeneneHne yCKOpPEHHUS Tela IpPU PABHOYCKOPEHHOM JBIKEHHHM IO HAaKJIOHHOM
IUIOCKOCTH.

4. WccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KEHUU 0€3
HayaJbHON CKOPOCTH.

5. IlpoBepka rumores3bl: €CIM MpPU PABHOYCKOPEHHOM JBMKEHMM O€3 HayaJlbHOU
CKOPOCTH HYTH OTHOCATCS KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKH BPEMEHH OAMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIbI HOPMAalbHOI'O
JTABJICHUS.

7. Omnpenenenue Ko3pUiHEeHTa TPEHUS CKOIbKEHHUSL.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenennie pabOTHl CWJIBI TPEHUS TMpPH PABHOMEPHOM JBIDKEHHHM Tela IO

TOPU30HTAJIBLHON MOBEPXHOCTH.
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10. Onpenenenue pabOTHI CHIIBI YOPYTOCTH TPH TOIBEME TpPy3a C HCHOJIB30BAaHUEM
HETIO/IBUYKHOT'O M MO/IBUYKHOTO OJIOKOB.

11. V3y4yeHue 3akoHa COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexanuveckue KoJieOaHUsI U BOJHBI.

KoneGartenvsHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKU KONeOaHWIi: MepHoJ, 4acTorTa,
aMIIMTyna. MareMaTnyecKuil W INpYXKHHHBIM MasATHUKM. lIpeBpamieHune sHeprum npu
KOJIe0aTEeIbHOM JIBH)KEHUU.

3aryxatomue konebanus. BeiHyxneHHbie konebanus. Pesonanc. MexaHuueckue BOJHBI.
CpolicTBa MexaHN4eCKUX BOJH. [Ipo/iosbHbIE U NONEepeyHble BOIHBL. JJIMHA BOJIHBI U CKOPOCTb
e€ pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHbI B TBEPJIOM Teje, CEHCMUYECKHIE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbIcoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habumoienue xonebanuii Te noa A€HCTBUEM CUJIBbI TSKECTHU U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habutoienue BeIHYKIEHHBIX KOJIe0aHU U pe30HaHca.

PacnipocTpanenre npoaoNbHBIX U MTOMEPEYHBIX BOIH (HA MOJIEIN).

Habintoienue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHUYECKHI PE3OHAHC.

./Taéopam opHble pabomul U ONBIMBL.

1. Omnpenenenue 4acTOTHI U NEepHOA KOCOAHUN MaTeMaTUYECKOr0 MasiTHUKA.

2. OmnpezaeneHue 4acTOThI U IepUoAa KojaeOaHui MpyKUHHOIO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH TE€pHOJA KOJEOAHHMM MONBEIIEHHOTO K HUTHU Ipy3a OT

JUIMHBI HUTH.

4. HccnenoBanue 3aBHCHMOCTH IepHo/a KojeOaHHM MPYKMHHOTO MasTHHUKA OT MacChl

rpysa.

5. TlpoBepka HE3aBUCHUMOCTH Tepuojia KojeOaHWW Tpy3a, MOABEIICHHOTO K HUTH, OT

Macchl Tpy3a.
6. OnbITEl, JOEMOHCTPHPYIONIME 3aBUCUMOCTh TIEpHOAa KOJNEOaHUH MPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU MIPYKUHBI.

7. W3mepeHue yckopeHHsI CBOOOJHOIO MajeHUs.

Pa3gen 10. DiieKTpoMarauTHoe 1o0Jie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE TMOJe. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkana 31ekTpoMarHuTHBIX BOJH. Vcrionb30BaHKe 3JEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3HU.

o U AW

DnekTpoMarauTHas mpupozaa ceera. CKopocTh cBeTa. BolHOBBIE CBOICTBA CBETA.

Hemoncmpavyuu.

1. CsoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padbomel u onvimoi.

1. W3ydeHue CBOICTB 2JIEKTPOMArHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOTO TenedoHa.

Pasnen 11. CBeToBbI€e SIBJICHHUS.

JlyueBas monenp cBera. Mcroununku csera. [IpsiMonMHENHHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connua u JIynel. Otpakenue ceta. [1nockoe 3epkano. 3aK0H OTpaKeHUs CBETA.
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[Ipenomiienue cBeta. 3aKOH MpesnoMiieHus: cBeTa. [loTHOe BHYTpEHHEE OTpaKeHHUE CBETA.
Hcnonb3oBaHue MOITHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nydeit B mumH3e. Ontuueckass cucrtema ¢oroanmnapara, MHUKpOCKOMa u
Teneckona. [ a3 kak ontuyeckasi cucteMa. bIu30pyKkocTh U TaTbHO30PKOCTD.

Paznoxxenue 6enoro ceera B ciekTp. OnbiThl HptoToHa. CrioskeHUE CIIEKTPaIbHBIX IIBETOB.
Jucniepcus ceera.

Hemoncmpayuu.

©CoNO~ DR

[IpssmonuHEHOE pacIpOCTpaHEHNE CBETA.

OtpaxkeHue cBera.

[Tony4yeHnue u300paxeHni B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomneHnue caera.

ONTUYECKUH CBETOBOI.

Xon my4eit B coOuparoien Junse.

Xop iydel B pacCeuBarolen JIMH3E.

[Tonyuyenue n300pakeHUN ¢ TOMOILBIO JIUH3.

[Tpunuun neiictBus oroannapara, MUKpOCKONA U TEJIECKOIA.

10. Mopuenb rnasa.

11. PaznoxxeHue 6€10ro cBeTa B CIEKTP.

12. Tlomy4enue Georo cBeTa MpH CIOKSHUN CBETA PA3HBIX I[BETOB.
Jlabopamopusie padomut u onvimel.

1.
2.
3.

No ok

HccnenoBanne 3aBUCUMOCTH yIila OTPAKEHUSI CBETOBOTO JIyda OT yIJia IMafeHusl.
N3yuenne xapakTepUCTHK U300paKEHUS IPEAMETa B IIJIOCKOM 3epKaie.

HccnenoBanne 3aBUCMMOCTH yIJIa MPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
TpaHUIIEe «BO3TYX—CTEKIIO.

[Monyuenne n300paskeHHIA C MOMOIIBIO COOUPAOLIEH JINH3BL.

Omnpenenenne GOKyCHOr0 pacCTOSHUS U ONTHYECKOI CHIIBI COOMPAIONIECH JIMH3BL.
OnbITHI IO Pa3I0KEHUIO OETIOro CBETA B CIEKTP.

OnpITEl IO BOCHPUATHIO IIBETa MPEIMETOB INMPH HMX HAOIIOJCHUH 4Yepe3 IBETOBBIC
(GuUIbTPHI.

Pa3nen 12. KBantoBbIe IBJICHUA.

OmnsiThl Pesepdopaa u nnanerapuas mozaenb aroma. Mogens aroma bopa. Mcnyckanue u
MOTJIOIIeHNE cBeTa aTOMOM. KBaHThI. JInHeHyaThIie CIIEKTPBI.

PagnoaktuBHOCT. Anbga, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sIpa.
Hyknonnass Mozens aromHoro szapa. M3zorombel. PanuoaktuBHbIE mnpeBpamieHud. l[lepuon
nojlypacnaja aTOMHBIX sLJIEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiI0BOIO U MacCOBOI'0 YHCEI. DHEPIHUs CBA3H
aToMHbIX snep. CBs3p Maccel M sHepruu. Peakuuu cuHTe3a u aeneHus saep. VMcrouHuku
sHeprun ColslHLa U 3BE3 .

SnepHas sHepreTuka. J[eMcTBUS palMOAKTUBHBIX U3JIyYCHHU HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1.

2.
3.
4.

CrHieKTpel N3ITy4€eHuUs U MOTJIOEHUS.
CrieKTpsl pa3inUyHBIX Ta30B.

CnekTtp Bojopoa.

HaGutoienue tpexoB B kamepe Buiibcona.
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5. Pabora cu€runka HOHU3HPYIOUTUX U3TyUYECHUH.

6. Perucrpanus u3nydyeHHUs NPUPOJHBIX MUHEPAIOB U IPOITYKTOB.

Jlabopamopnuie pabomel u onvimeul.

1. HaOmroeHue CIUTOMIHBIX U JTMHEHYATHIX CIIEKTPOB H3ITydEHUSI.

2. HUccnenoBaHue TPEKOB: MU3MEPEHHE HSHEPTrUU YaCTHUIBI MO TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (poHa.

IHoBTOpHTEILHO-0000 1AM MOLYJIb.

[ToBTOpUTENHHO-0000IIAIONINI  MOAYNb TNpEeAHA3HAYeH JUId CHUCTEMaTH3aluu |
000011IeHHS IPEMETHOTO COIEP KAHUS U OIBITA J1€ATEIbHOCTH, MPUOOPETEHHOTO MIPH U3Y4EHUU
BCEro Kypca (pU3MKH, a TaKkKe JUIsl MOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY I10
(busuke 11t 00yJaromUXCsl, BEIOPABIIMX ATOT YY€OHBIN ITPEeIMeT.

[Ipy wu3ydyeHUM JAHHOTO MOJYJS PEIM3YIOTCS M CHCTEMATU3UPYIOTCS  BUIbI
NEeSTeNbHOCTH, HA OCHOBE KOTOPBIX OOECleurMBaeTcss JOCTH)KEHHE TMpPEeIMETHBIX U
METanpeIMETHBIX IUIAHUPYEMBIX PE3yIbTaTOB OOydeHUs, (OPMHPYETCS €CTECTBEHHOHAy4YHAs
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEJAOBAaHUS SBICHUN NPHUPOILI U TEXHHKH,
OBJIAJICHUE YMCHHUSMHU OOBSCHATh (PU3MUECKUE SBIICHUS, MPHUMEHSS TIONyYCHHBIE 3HAHUS,
pelarh 3a7auu, B TOM YHCJIe KaYeCTBEHHBIE M SKCIIEPUMEHTAIIbHBIE.

[IprHIMNIMAIBHO EATEIPHOCTHBIA XapaKTep TaHHOIO paszelia pean3yercs 3a C4ET TOro,
YTO 00Y4YaroLIHecs BBITOMHAIOT 33/1aHUS, B KOTOPBIX UM MpeAaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUM pacro3HaBaTh U HAyYHO OOBSCHATH (PU3UUYECKUE SBJICHUS
B OKpY’Karollel MPUpPOIE U MOBCEIHEBHOMN KU3HU;

UCIOJIb30BaTh HAyYHBbIE METObl UCCIEeNOBaHUS (PU3NUECKUX SBIECHUH, B TOM YHCIE IS
MIPOBEPKU TUIIOTE3 U TIOIYYEHUS TEOPETHUECKUX BBIBOOB;

OOBSICHATh HAay4YHBIE OCHOBBI HauOoliee BaKHBIX JTOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHIA,
HammpuMep, MPAKTUYECKOTO HCIONB30BAHUS PA3IMYHBIX HCTOYHUKOB HSHEPIMH HAa OCHOBE
3aKOHA MPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB YHEPTHH.

INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSI ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBLLIET'O OBPA30BAHUSA

N3ydyenne @u3ukun Ha YpOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUS HaIpaBJIEHO Ha
JOCTH)KEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

B pesynpraTte w3ydeHHs (PU3MKK Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs Y
oOyuaromierocst OyayT copMUPOBaHBI CIEAYIONINE TNYHOCTHBIC Pe3YyIbTAThl B HACTH:

e 1) maTpMOTHYECKOr0 BOCTIUTAHMS:

® - MPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUCKON (pU3MUECKOU
HAYyKH,

® - [IEHHOCTHOE OTHOIICHHE K JJOCTUKEHHSIM POCCUMCKUX YUEHBIX-(DU3HKOB;

e 2) rpa:kIaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:

® - FOTOBHOCTb K aKTUBHOMY y4YacCTHIO B OOCYKJEHHH OOIIECTBEHHO 3HAYMMBIX M ATHYECKHX
po6JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKHY;

® - OCO3HaHHWE BAXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JCATEIbHOCTH YIEHOTO;

e 3))3CTeTH4eCKOro BOCIUTAHMS:

® - BOCIPHUSITHE SCTETUYECKUX KadecTB (PU3NUYECKON HayKH: €€ TapMOHHYHOIO MOCTPOEHUS,
CTPOT'OCTH, TOYHOCTH, JJAKOHUYHOCTH;
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¢ 4) HEHHOCTH HAYYHOI'O MO3HAHUSA:
® - OCO3HAaHHE LIEHHOCTH (PU3NYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABIISIIOUIEH KYJIbTYpHI;
® - pa3BUTHUE HAYYHOI JI0003HATENLHOCTH, HHTEPECa K UCCIIEIOBATEIBCKOM IEATEIbHOCTH;
e 5) ¢popMupoBaHus KyJbTYPbI 310POBbSl M IMOLHOHAJIBLHOIO 0JIATONOIYYHS:
® - OCO3HAHHE IEHHOCTH Oe30MmacHOro oOpa3a XH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTHM INIpaBWJI O€30MAaCHOrO TOBEJIEHUs Ha TpaHCHOpTe, Ha Joporax, ¢
AJIEKTPUYECKUM U TETUIOBBIM 000PYJOBAHNEM B JOMAIIIHUX YCIIOBHSIX;
e - chopMHupOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOro
Ke IpaBa y ApYyroro 4yeaoBeka;
e 6) TPYZ0BOIO BOCIIMTAHMSA:
® - aKTHBHOE y4YacTHe B PEIIEHUHU MPAKTUYECKHUX 3a/ay (B paMKax ceMbd, 00pa3oBaTelbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJIOTMYECKOW W  COLMAJIbHOW  HaIlpaBJIEHHOCTH,
TpeOyIOMIMX B TOM YHCIe U PU3NIECKUX 3HAHUIA;
® - UHTEpEeC K IPAKTUYECKOMY U3YUEHHIO MPOodeccuii, CBA3aHHBIX € (PU3UKOM;
e 7)3K0JIOTMYECKOT0 BOCITUTAHUS
® - OpHUEHTalUs HAa TpUMEHEeHHWEe (PHU3MYECKUX 3HAHWI g pelleHHsl 3agad B 00JacTH
OKpYy’Karolllel cpeibl, MIIAHUPOBAHUS MOCTYMKOB M OLIGHKHM UX BO3MOXHBIX MOCIEICTBUMN
JUISL OKpY KaroLIe cpeapl;
® - 0CO3HaHUE rI00aTLHOI0 XapakTepa HKOJIOrHUECKUX MpoOIeM U MyTel UX perieHus;
e §8) aganTanuM K U3MEHSAIIINMCS YCJIOBHSAM COLMAIBHON M IPUPOAHON cpefbl:
® - TMOTPeOHOCTh BO B3aUMOJICHCTBUU TMPHU BHINOTHCHUH WCCIEAOBAHUNA U TIPOCKTOB
(bu3nYeCcKOi HallPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;
® - [IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO AESITEIbHOCTD;
e - 1oTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUN, B TOM 4Hcie (OpPMYIUpOBaTH HJIEH,
MOHSATHS, TUIIOTE3bI O PU3NYECKUX O0BEKTaX U SBJICHUSAX;
e - OCO3HaHMe JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 0071acTH (DU3UKH;
® - [UTAHUPOBAHME CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUI;
® - CTpeMJICHUE aHAIM3UPOBATh U BBIABISATH B3AUMOCBSI3U MPUPObI, OOIIECTBA U SKOHOMUKH,
B TOM YHCIIE C HUCIOIh30BAHNEM (PH3UUECKUX 3HAHUMH;
e - OLEHKA CBOUX JCHCTBUUA C YYETOM BIMSHUSA Ha OKPYXKAIOLIYIO CpPELy, BO3MOXKHBIX
rJI00aJILHBIX MOCJIEACTBUMN.
METAINIPEJMETHBIE PE3YJIbTATHI
B pesynpraTe OCBOEHMsS MporpaMMbl IO (HU3MKE HA YPOBHE OCHOBHOIO OOIIEro
oOpazoBanust y oOyuwaromerocss OyAayT cQOpMHpPOBaHBI MeTanpelIMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOLINE TI0O3HABATEIbHbIE YHHUBEpCAIbHbIC Yy4eOHbIE JEHCTBHS, KOMMYHUKAaTHUBHBIC
YHUBEpCaJbHbBIC YUeOHbIC ICHCTBUSA, PEryIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC ICHCTBUS.
Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jloruyeckue aeiicTBUsA:
® BBIBIATH U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUH);
® YCTAHABIIMBAThH CYIIECTBEHHBIN MpHU3HAK Kilaccu(UKAIMN, OCHOBaHUS Il 00001eHUS
Y CPaBHEHUS,
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BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpUBAeMbIX (akTax, NaHHBIX U
HAOJIOJICHUSX, OTHOCSIIUXCS K (PU3HUECKUM SIBJICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U TMPU W3YYCHUU (PU3UYECKHUX SIBICHUU H
MIPOLIECCOB, JIeNaTh BBIBOJABI C KCIOJb30BAHUEM JACIYKTHUBHBIX W HMHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NYECKUX BEITHUNH;
CaMOCTOATENBFHO BBIOMpATh crmoco0 pemeHus y4eOHOM  (u3myeckod 3amadu
(cpaBHEHHE HECKOJNBKHX BapUAHTOB peEIIEHUs, BHIOOp Hambojee MOIXOJSAIIET0 C
y4€TOM CaMOCTOSATENbHO BbIICJIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenopareabckue AeiiCTBUS.

WCIIONB30BaTh BOMPOCH! KaK MCCIIEIOBATENLCKHIT HHCTPYMEHT TIO3HAHUS,

MPOBOJUTh TI0 CAMOCTOSITENIBHO COCTABJIGHHOMY IUIaHY  OIIBIT, HECIOXKHBIN
(bU3HYECKUI IKCTIEPUMEHT, HEOOJBIIIOE UCCIICIOBAaHNE (DU3MYECKOTO SIBJICHHUS,
OLIEHWBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OpMAIHIO, TOTYYEHHYIO B XOJe
WCCIICIOBAaHHS WITH DKCTICPUMEHTA,;

CaMoOCTOATENFHO  (popMynHpoBaTh OOOOIICHHWST ¥  BBIBOABI IO  pe3yJbTaraM
MPOBENEHHOTO HAOFOICHHSI, OIIBITA, HCCIICIOBAHMUS;

MIPOrHO3UPOBATh BO3MOXKHOE JTaIbHEHIIIee pa3BUTHE (PH3UIECKHUX TPOIIECCOB, a TAKKe
BBIJIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

PabGora ¢ undopmaumeii:

MPUMEHSTh Pa3IMYHBIE METO/AbI, MHCTPYMEHTHI M 3alpoChl MPH TOUCKE M OTOOpe
MH(OpMALNHU WK JaHHBIX C YYETOM MPEATI0KESHHON yIeOHOM (hU3NIECKOH 3a1auu;
aHAJM3UPOBATh, CHCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMAITUIO Pa3THIHBIX
BUJIOB ¥ (POpM IpECTaABICHHUS;

CaMOCTOSITENILHO BBIOMpAaTh ONTUMalbHYIO (opMy mpencraBieHuss MHGOPMAIMH H
WLTIOCTPUPOBATh peIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOM
rpaduKoi 1 UX KOMOMHAITUSMH.

KOMMYHI/IKaTI/[BHbIe YHUBEPCAJIbHBIC yqeﬁm,le JeHCcTBHUA:

B Xozie OOCyXJeHHUs y4eOHOro marepuaina, pe3yjbTaToB JabOpaTOpPHBIX pPabOT H
MPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIAeMOM TEMbI U BBICKA3bIBATh UJICH,
HaIleJICHHBIC Ha pelIeHHUEe 3a/Ia4i U MOJIepKaHne O1aroxenaTebHOCTH OOICHHS;
COIOCTABJIATh CBOM CYXKJIEHUS C CYXKICHUSAMH JPYI'HX YYacTHUKOB JHalora,
OOHApYXHUBATh PA3JINIHE M CXOJCTBO TO3UITUH;

BBIPA)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBIATh  PE3yJAbTaThl  BBINOJHCHHOTO  (PM3UYECKOrO  OIBITA
(9KCTIepUMEHTa, MCCIIeIOBaHMUS, TIPOCKTA);

MOHUMATh M MCIIONb30BaTh NMPEHMYILECTBA KOMAaHIHOM M WHAMBUIYaJbHOU pabOThI
MIPU PEIICHUH KOHKPETHON (U3HUYECKON MPOOIEeMBI;

NPUHAMATh [EIH COBMECTHOH JEATEIbHOCTH, OPraHU30BHIBAThH JEHCTBUSA MO €&
JTOCTIKEHHIO: PaCTIpeICsTh POJU, 0OCYXKIATh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTF MHEHUS HECKOJBKUX JIIOICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JAOCTHUTas KaueCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIPAaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHS C IPYTUMH WICHAMHA KOMaH/IbI;
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OLIEHMBATh KAaueCTBO CBOETr0 BKJIaAa B OOWMUH MPOAYKT TO KPUTEPUSIM,
CaMOCTOSTEIHHO C(HOPMYITHPOBAHHBIM YUYACTHHKAMU B3aUMOJICHCTBUS.

PeryisiTuBHBbIE YHHBepCaJIbHbIE yueOHbIE IeiiCTBUS
Camoopranu3anus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUsAX, TPEOYIOUIUX JUIS pEIICHUs
(bU3UYECKUX 3HAHUI;

OPUEHTHPOBATHCSI B PA3JIMYHBIX IOAXO0JAX HPHUHITHS peElIeHUuN (MHIUBUAYAJIBHOE,
MPUHATHE PEIICHUS B TPYIIE, MPUHATHE PELUICHHUI TPYIIIOi);

CaMOCTOSATENIFHO COCTaBIISATh AJITOPUTM peELIeHUS (U3NYECKOW 3aJaud WM IUIaHa
WCCIICIOBAHMSI C YYETOM HUMEIONINXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IpeJiaraéMble BApUAHTHI PEIICHUH;

JIeNaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJJIEKT:

JaBaTh aJleKBaTHYIO OLIEHKY CUTYallUU U IpeiaraTh IJiaH e€ H3MEHEHNUS,

OOBSACHATh TPUYMHBI JIOCTHKEHUS (HEIOCTIDKEHUS) pe3yJabTaTOB JIEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBINOJIHEHUS (PU3HUECKOTO
UCCIIEIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, HM3MEHUBIIMXCS
CUTYaIlii, yCTAHOBJIEHHBIX OMMOOK, BO3HUKIIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATa €N U YCIOBUSIM;

CTaBUTH Ce0sl Ha MECTO JPYroro yesioBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAyYHYIO
TeMy, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

NpU3HABATh CBOE MpaBO HAa OMMOKY NpU pemIeHWH (U3MUECKUX 3a7ady WU B
YTBEPKACHUAX Ha HAYYHbIE TEMBI M TaKOE K€ MPaBO JPYroro.

HNPEAMETHBIE PE3YJIBTATDBI
K xoHiy oOyueHust B 7 KJjacce MpeiIMETHbIE pPe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTh COPMUPOBAHHOCTH Yy 00YUaAIOLIUXCS YMEHUM:

UCTONb30BaTh TMOHATHS: (PU3MYECKHE M XUMHUYECKHE SBIICHHS, HaOII0JCHHUE,
SKCIIEPUMEHT, MOJIE/b, TUIOTE3a, €AUHUIIBI (PU3UUECKUX BEJIUYUH, aTOM, MOJEKYIa,
arperaTHbI€ COCTOSIHUS BemiecTBa (TBEPAOE, KUIKOE, ra3000pa3HOe), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpHOE, MPSIMOIMHEWHOE),  TpaeKTopus,
paBHOACHCTBYIOmast cuia, aedopmanms (ympyrasi, IUTaCTHYECKasl), HEBECOMOCTH,
cooOII1aroIecs CoCy/ibl;

pasznuyath saBieHus (Auddy3us, TEMI0BOE ABUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHME, HEPAaBHOMEPHOE JIBUKEHHUE, UHEPLUS, B3aUMOACHCTBUE TEJ, paBHOBECUE
TBEPIBIX TN C 3aKPEIUIEHHOM OChIKO BpalleHMs, MepeJadya JaBJICHUs TBEPIAbIMU
TeJIaMU, KUAKOCTSIMH U ra3aMH, aTMOC(EpHOE JaBJIeHUE, IJIaBaHKUE Tell, TPEBPALICHUS
MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JJaHHOE (PU3MUECKOe SBICHMUE;

pacrio3HaBaTh MPOSBICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKpYKaIOIIeM MHpE, B
TOM 4ucie (pU3MYecKue SBJICHUS B MPHUPOJE: MPUMEPHl IBUKEHUS C Pa3IM4YHBIMU
CKOPOCTSIMH B KMBOW U HEXHUBOW IPUPOJE, NEUCTBUE CWIBI TPEHUS B IPUPOAE U
TEXHHUKE, BJIMSIHHE aTMOC(PEpHOro AaBIIEHUS Ha JKUBOM OpraHusM, IUIaBaHUE pPbIO,
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pBIYary B TeJ€ YeJIOBEKa, IIPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO 33aJady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKHM) (PU3MUECKHX SIBICHUM;

OIUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHE SBJICHUS, UCHONb3Ys (prusnueckue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, MYyTh, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIAa YIPYrOCTH, CHJIAa TSDKECTH, BEC TeENla, CWIAa TPEHMs, [aBICHHUE
(TBEpIoOro Tena, >KUJIKOCTH, ra3a), BBITAIKHBAIOLIAs CUJla, MEXaHHYeckas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QUIMEHT TMONe3HOro ACUCTBUS
MEXaHU3MOB, KHHETHUYECKasi U MOTEHIUalbHasl SHEPrus), IpU ONUCAHUM MPABUIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI HCIIONb3YEMbIX BETUUNH, X 0003HAUYCHUS U €IUHUIIBI
(Gu3nYecKux BEJIMYMH, HAXOAUTh (DOPMYJIbL, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEIMYUHY C APYTUMH BEIMYMHAMH, CTPOUTH Tpa(uKH H3Y4EHHBIX 3aBHCHMOCTEH
(U3NYECKUX BEITHYNH;

XapakTepu30BaTb CBOWCTBA TeJ, (U3MUECKUE SBJICHUS M MPOLECCHI, HCIONb3Ys
IIpaBWJIa CJIOKEHUS cuil (BIOJIb ONHOM IpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECUs pbryara (O0Ka), «30J0TOE IMPABHIO» MEXAHHWKH,
3aKOH COXPaHEHUs MEXAaHMYECKOW HHEpruu, NpH OSTOM JaBaTh CIIOBECHYIO
(GOopMyIHpPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUUYECKOE BBIPAKEHHE;

OOBSCHATh (PU3MUECKHE SIBJICHUSA, TPOLECCH M CBOIMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CUTyalMil MPaKTUKOOPUEHTUPOBAHHOI'O XapakKTepa: BBIABIATh NPUYMHHO-
CJIEJICTBEHHbBIE CBS3H, CTPOUTh OOBSACHEHUE U3 1—2 JIOTMYEeCKUX 111aroB ¢ onopoil Ha 1—
2 UW3y4YyeHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH, (QU3MUECKMX 3aKOHA  HIIU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1—2 JEHCTBHUS, HCHOIB3YS 3aKOHBI M (OPMYIIBL,
CBSI3bIBAlOIME (U3UUECKUE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIIOBHS 3a/a4d
3alMCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (PU3UYECKHE BEITHMYUHBI B (DOPMYIBI H
MPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE JIaHHBIE, HEOOXOAMMBIEC IS PELICHUs
3a]1a4, OLIEHUBATh PEATMCTUYHOCTD MOJIY4eHHON (PU3NYECKON BETUYHHBI;
pacrio3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PELIMTh TMPU MOMOIIM (PU3HUECKHX
METOJ0B, B OINHMCAHMM MCCIEAOBAHUSA BBIICIATE IPOBEPAEMOE IPEATIOI0KEHNE
(rumoresy), pas3iuyarb U MHTEPHPETUPOBATH IIOJYUYEHHBIM pe3yibTaT, HAXOIUTh
OIIMOKHU B XOJI€ OIBITA, IEJIaTh BBIBOJIBI IO €r0 pe3yJbTaTaM;

MIPOBOAUTDH ONBITHI 110 HAOIOJEHUIO (PU3NUYECKUX SIBJICHUN WM (PU3NYECKHX CBOMICTB
Ten: (OpMYIMpPOBaTH IPOBEPSIEMble NPEANONIOKEHUs, COOMpaTh YCTAHOBKY U3
MPeI0KEHHOT0 000PYAOBAHHUS, 3aAIIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBIL;
BBIIIOJHATH IPSIMbIE U3MEPEHMSI PACCTOSHUSI, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbI U
TEeMIIepaTypbl ¢ HUCHOJIb30BAHUEM AHAJOI'OBBIX M IUQPOBBIX NMPHUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON a0COIFOTHON MOTPEIIHOCTH U3MEPEHHUI;
MPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIWYHHBI OT APYroi C
UCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBHKYILEr OCs
TE€Jla OT BPEMEHHU JBUKEHMS TEJla, CUJIbl TPEHMsS CKOJIBXKEHMS OT Beca Tella, KauecTBa
00paboOTKM MOBEPXHOCTEH TeJl M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IJIOIIAIH
COIIPUKOCHOBEHUS TeJ, CUJIbl YIIPYTOCTU OT YJUIMHEHMS MPYKMHBI, BHITAIKHBAIOLIECH
CWJIBl OT O00b&Ma MOrpyXKEHHOM dYacTH Telda W OT IJIOTHOCTH JKUJAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, HA KOTOPYIO TOTPYKEHO TeJo,
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YCIIOBUHM IJIaBaHUS TeJ, YCJIOBHM paBHOBECHS pbhlyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOr0 HCCIENOBaHUSA, COOMpaTh YCTAHOBKY W  BBINOJIHSATH
U3MEpEeHHs, cleaysl MPeIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3yNbTaThl MOJTYYCHHON
3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BUJE MPEUIOKEHHBIX TAaONHUIl W TpadHKoOB,
JIENIaTh BBIBOJIBI 110 PE3YJIBTATAM HCCIIEI0BAHNS,

MIPOBOJUTHh KOCBEHHbIE H3MEpPEHUs (PU3NYECKHX BEJIWYUH (IUIOTHOCTH BELIECTBA
KHUAKOCTH M TBEPAOrO TeENa, CHJIA TPEHUS CKOJBXKEHUS, JaBJICHHE BO31yXa,
BBITAJIKMBAIONIAsl CUJA, JCHUCTBYIOIIAs Ha IMOrPYXKEHHOE B KUAKOCTh TENO,
K03(ppuLmeHT mone3Horo ASHCTBUS MPOCTHIX MEXAHW3MOB), CIEAYs MPEATI0KCHHOM
MHCTPYKIMU: TIPHU BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
1 BBIUUCIISTH 3HAUEHUE UCKOMOM BEJINYUHBL;

coOM0aTh MpaBHUia TEXHUKM O€30MacHOCTH IMpu paboTre ¢ J1aOOpaTOPHBIM
000pyIOBaHUEM;

yKa3plBaThb HNPUHLMIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECsS COCYbl, OapOMETp, pblyar, MOJBUKHBIA U
HENOJBUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh NPUHIUIBI J€HCTBUS H3YYEHHBIX MPHOOPOB U TEXHMUYECKHX
YCTPOMCTB C OHOpPOW Ha WX ONHMCaHUA (B TOM YMCIE: MOIUIMITHUKH, YCTPOWCTBO
BOJIONIPOBO/A, TMAPABIMYECKUNA INPECC, MaHOMETP, BBICOTOMEP, IMOPILIHEBOW HAcoc,
apeoMeTp), MCIOJIb3ysl 3HAHUS O CBOMCTBAX (DM3MUYECKUX SIBICHHH U HEOOXOIUMBIE
¢u3nvecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIUTH TMPUMEPHl (HAXOAUTh MHQPOPMALMIO O TMpUMEpax) MNPaKTUYECKOro
WCTIONB30BaHMUs (PU3MUECKMX 3HAHWA B TIOBCEIHEBHOW JKM3HHM ISl 0OECTICUCHHS
0e30macHOCTH MpH OOpalleHuH C NpudopaMH U TEXHUYECKUMH YCTpOMCTBaMmH,
COXpaHEHHUs 3/I0pOBbS U COOJIOJIEHUS HOPM DSKOJOTHYECKOro IOBEACHUS B
OKpY’Karollen cpele;

OCYILIECTBIISITh OTOOP HMCTOYHMKOB HH(popMmanuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEISTh MHGOPMAIUIO, KOTOpasi SIBISIETCS MPOTHBOPEUNBOM
WJTU MOXKET OBITh HEJTOCTOBEPHOM;

WCIOJIb30BaTh MPH BBHIIOIHEHUU YYEOHBIX 3alaHUI HAay4HO-TOMYJSIPHYIO JIUTEPATYPy
(bu3MUeCKOro cojJepxaHus, CIpPaBOYHblE MaTepHalbl, pecypchl ceTu HHTepHer,
BJIAJIETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHus WHGPOPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHBIE KPATKHE MMCHbMEHHBIC W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(popMaIu (HU3NYECKOro copepKaHus, B TOM YHUCIe MyOJIUYHO JeaTh
KpaTKue COOOIIEHUS O pe3yibTaTax MPOEKTOB UM Yy4eOHBIX UCCIIEIOBaHUM, PU 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIM MOHATUIHBIMA ammapaT Kypca (HU3UKH,
COIPOBOXK/1aTh BBICTYIUICHUE MPE3EHTALUEH;

IIPU BBINOJIHEHUU Y4EOHBIX NMPOEKTOB U HUCCIENOBAHUN paclpenessaTh 00sS3aHHOCTH B
TpYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33/1a4aMU, CJIEIUThH 32 BBIIIOJIHEHUEM IIaHA
NEeUCTBUM, aJeKBAaTHO OLIEHMBAThb COOCTBEHHBIM BKJIaJ B JAESTEIbHOCTH TIPYIIIHI,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aUMOJAEHCTBUE, YUNTHIBAsi MHEHUE OKPYKAIOILIUX.
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K xoHmy oOydenus B 8 kiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaxaTb C(OPMHUPOBAHHOCTD y O0YUAIOIIUXCS YMEHHIA:

WCIONB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIIECTBA, KPHUCTAIMYECKHE M aMop(HBIE Tena,
HACBIIICHHBIA ¥ HEHACHIIICHHBIN Map, BIAKHOCTh BO3yXa, TEMIEPATypa, BHYTPCHHSIS
SHEPrHs, TEIUIOBOH BUTATEINb, DIIEMEHTAPHBIN JCKTPHUSCKUH 3apsii, JIEKTPHIECKOe
moJjie, MPOBOAHUKH W JAUAJICKTPUKH, TOCTOSHHBIN SIEKTPUUYECKUN TOK, MAarHUTHOE
ToJIe;

pa3nuyarh sBIEHUS (TEIJIOBOEC pACIIMPEHUE W C)KaTHe, TEIUIoNepenava, TEIIOBOE
paBHOBEcHE, CMauMBaHWE, KAMWIISPHBIE SBICHUSA, HCIApEHUE, KOHICHCAIIHS,
TUTaBIICHWE,  KpUCTauM3anus  (OTBEpAeBaHME),  KUIEHHWE,  Terulonepeaada
(TEerIoNpOBOAHOCTb, KOHBEKLUS, W3Iy4EHHE), DJIEKTpU3alusl Tel, B3aUMOJAEHCTBHE
3apsiioB, JCHUCTBHSI DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aMMOICHCTBHUE
MarHiToB, JACWCTBHE MAarHUTHOTO MOJII HA MPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHAs
UHIYKLHS) 10 OINUCAaHUI0O HUX XapaKTepHbIX CBOWCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3NYECKOE SIBIICHUE,

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHHUM B OKPYXAIOIIeM MUDE, B
TOM 4uncie (U3NYECKUE SBJICHUS B TPHUPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KalWUISIpHBIE SBJICHHUS B TMPUPOJE, KpHUCTaUlbl B mpupone, uznydenwe ConHia,
3aMep3aHre BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHME pPOCHI, TyMaHa, WHEs, CHeTa,
AJIEKTPUUYECKHE SIBIIEHUS B aTMocdepe, HIIEKTPUYECTBO JKHUBBIX OpPraHU3MOB,
MarHuTHOe Mosie 3emiu, JApeid MOoIHCOB, POJb MArHUTHOTO MOJIA JUIS KU3HU Ha
3emiie, MONSPHOE CHSIHUE, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (PU3NUECKUX SBIICHU;

OIUCHIBATh M3YUEHHBIC CBOMCTBA Tel M (DU3MUYECKHE SIBICHUS, UCIOIB3Ys (PH3NUECKUE
BETTMYMHBI (TEeMIEpaTypa, BHYTPEHHSS HHEPrusi, KOJIMYECTBO TEIUIOTHI, YyIeNbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, Yy/AEIbHAs TEIUIOTa IUIABJICHWSA, YyIeNbHas TeIioTa
napooOpa3zoBaHUs, y/AeNbHas TEIUIOTa CTOpaHMs TOIUTUBA, KO3()(UIMEHT MOse3HOro
JEWCTBUSl TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAsI BIAXKHOCTh BO3AYXa, JJIEKTPHUCCKUI
3apsil, Cuja TOKa, OJJIEKTPUYECKOE HalpsDKEHUE, CONMPOTHBIICHUE IPOBOAHUKA,
yETBbHOE CONMPOTUBJICHHE BEIIECTBA, pab0Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA), IPU
ONMCAHWU TPABUIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICH HCIOIB3YEMbIX BEIWYHH,
0003Ha4YeHUA U €AUHULBI (U3MYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI, CBSI3bIBAIOIINE
JTaHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOHTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIINYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3WYECKUE SIBICHUS W TPOIECCHI, HCIIONB3YS
OCHOBHBIE TOJIOKEHHUS MOJEKYISIPHO-KUHETUYECKOH TEOpHUH CTPOCHMS BEIIECTBA,
NPUHIMIT CYNEPHO3UIMN TMOoNed (Ha KAaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsana, 3akoH Owma Ui yyacTka 1enu, 3akoH Jlxoyns—JleHna, 3akoH cCOXpaHEHHs
SHEPruM, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alUCHIBATH €r0
MaTeMaTHYECKOe BbIPaKEHUE,

O0BSACHATh (U3MYECKHE MPOLECChl M CBOMCTBAa TEl, B TOM YHUCIE U B KOHTEKCTE
CUTYyalui MPAKTUKOOPHEHTUPOBAHHOT O XapaxTepa: BBISIBIISITh
MPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX INIaroB ¢
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oropoii Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UICCKUX SBJICHHH, (PU3MUYECKIX 3aKOHOB WJIH
3aKOHOMEPHOCTEM;

pemiate pacuéTHele 3adadyud B 2-3 JCWCTBHS, HCIONB3yS 3aKOHBI W (OPMYIIBL,
CBs3bIBatOLME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS 3aJauyd
3aMKChIBaTh KPATKOE YCIOBUE, BBIABISATH HEJOCTATOK JAHHBIX JJIS PEIICHUS 3a]auu,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIsl €€ pEelIeHUs, IPOBOAUTD PacUEThl U
CpaBHHBATh MOJIYUCHHOE 3HaUYEHUE (PU3NYECKOM BETUYUHBI C U3BECTHBIMU JIaHHBIMH,
pacrmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIIN (PUINYECKUX
METOJIOB,  WCIIOJIb3ys  ONUCAaHWE  MUCCIENOBAaHUSA,  BbIICHATH  MPOBEPSIEMOE
MPENONIOKEHNEe, OLIEHWBATh MPABUJIBHOCTh MOpSAKA IMPOBEACHUS HCCIEIO0BaHUS,
JIeNIaTh BBIBO/IBI,

MPOBOJUTH ONBITHI MO HAOMIOICHUIO (PU3UUYECKHUX SBICHUN WM (PU3NYECKHX CBOICTB
Ten (KamwuIsipHblE SIBJIEHUS, 3aBUCHUMOCTh JIaBJIEHUS BO3[yXa OT €ro oo0béma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHUS U HArPEBaHUs MIPU U3IYYEHHUU OT LIBETA
u3nyyaronie  (MMorjomaromnieif) MOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYpbl JKUAKOCTH U IUIOMIAAM €€ TIOBEPXHOCTH, OJJEKTpU3alMs Tel U
B3aMMOJEHCTBHE JJIEKTPUYECKUX 3aps/iOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, JIEUCTBUS MAarHUTHOTO OIS
Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JIEKTPOJBUIATENs
MIOCTOSIHHOT'O TOKa): (OpPMYyIUpOBaTh MPOBEPSEMBbIC MPEANOIOKECHUs, COOMpaTh
YCTaHOBKY U3 TMPEAJIOKEHHOrO O00OpYyIOBaHMs, OIUCHIBATH XOJ OMNBITa U
(hopMyIHpOBaTh BHIBOJIBI;

BBIIIOJHATH NPSAMBIE U3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEIBHON BJIA)KHOCTH BO31yXa,
CHJIBI TOKa, HANpSOKEHHUS C HWCIOJIB30BAHHWEM AaHAJIOTOBBIX MPUOOPOB M JATUMKOB
(GU3NYECKUX BEIWYUH, CPAaBHUBATh PE3YyNbTAaThl W3MEPEHUH ¢ Y4E€TOM 3aJaHHOM
a0COIOTHOM MOTPEeLIHOCTH;

MIPOBOJIUTh WCCJIEIOBAHNE 3aBUCHUMOCTH OJHON (DM3UYCCKON BEIMYUHBI OT JPYrou ¢
HCIIOJIb30BAaHUEM NPSIMBIX MU3MEPEHUM (3aBUCUMOCTBH COMPOTHUBJICHUS MPOBOJHUKA OT
€ro JJTMHBIL, IJIOM[AJAN TMONEPEYHOro CEeUEHUsl U YAEIbHOIO COIMPOTUBIICHUS BEUIECTBA
IIPOBOIHMKA, CUJIbI TOKA, UAYIIETO YepPE3 MPOBOAHMK, OT HAIIPSHKEHUS HA IPOBOJHUKE,
UCCJIEIOBAHKUE TIOCJIEIOBATEIFbHOTO U MapauIeIbHOrO COSJMHEHHH MPOBOJHUKOB):
IUIAaHUPOBATh UCCIEOBaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIEAys
MPeIOKEHHOMY IIaHy, (PUKCUPOBATh PE3YNbTAThI MOJYYCHHON 3aBUCUMOCTH B BUIE
Tabnui ¥ rpaduKoB, JIeaTh BHIBOBI 110 pe3yIbTaTaM UCCIIEIOBAHMS;

MPOBOJUTH KOCBEHHBIC M3MEpEHUs] (U3NYECKUX BENUYUH (yIelbHAsl TEIIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, Pa00Ta U MOIIHOCTH 3JIEKTPUYECKOrO TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MpeI0KEHHON HHCTPYKIIMH, ¥ BBIYUCIISATH 3HaYCHHE BEJTMUHHBI;

coOmoaTh TMpaBWila TEXHUKUM Oe3omacHOcTH TMpu pabore ¢ 1ab0paTOpHBIM
00opyIOBaHUEM;

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB C ONOpPOM Ha UX ONKMCAaHUA (B TOM YHUCJE: CUCTEMa OTOILJICHUS OMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETpP, CYETUMK DIEKTPUUECKON
SHEpPrHH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HArpeBaTENbHBIE AJIEKTPOIPUOOPHI
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(mpuMepsl), SJIEKTPUYECKUE MPEJOXPAHUTENIHN, SJIEKTPOMArHUT, 3JIEKTPOABUIraTENb
MIOCTOSIHHOT'0 TOKAa), HCMONb3ysd 3HAHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
HEoOXouMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA M HM3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTU4YHBIM PUCYHKaM (’KMJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
THTPOMETp, JBHUTATEIh BHYTPEHHEIO CrOPaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKHUX LIENeH ¢ MocieaoBaTeIbHBIM U MapalljieIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAUEHHS 3JIEMEHTOB MIEKTPUUECKUX LIeTIEH;
NPUBOAUTH TPHUMEPHl (HAXOAWUTh WHGOPMAIMIO O MPHUMEPax) MPAKTHIECKOTO
UCMOJNB30BaHUs (PU3MUECKMX 3HAHMM B IIOBCEJIHEBHOW >KHU3HM MJIsi 0OeCHeueHHs
Oe3omacHOCTH Mpu OOpalleHuH ¢ OpudopaMHd U TEXHUYECKUMHU YCTPOMCTBAMHU,
COXpAHEHHs 3JI0POBbS U COOJIIOJICHHS HOPM HKOJOTMUYECKOr'0 IOBEJICHHUS B
OKpY’Karollen cpeie;

OCYLIECTBIIATh NMOUCK HMH(popManuu (U3M4ecKoro coiepxkanuss B MHTepHere, Ha
OCHOBE MMEIONIMXCS 3HAHUM M NyTEM CpaBHEHUS JIONOJHUTEIbHBIX HCTOYHHKOB
BBIICNIATE MH(OPMAIIUIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM WIM MOXKET OBITh
HE/I0CTOBEPHO;

MCIOJIb30BaTh MPU BBINOJHEHUH Y4€OHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPY
¢u3n4YecKoro cojep)kaHus, CHOpaBOYHBIE MaTepuaibl, pecypcbl cetu HHTepHer,
BIAJeTh NpUEMaMHM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpazoBaHMs HMHGOpMALUU U3
OJTHOM 3HAKOBOHM CHCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHBbIE NHCBMEHHBIE W KpaTKHE YCTHble cOOOmIeHus, 0000mmas
I/IH(bOpMaLII/IIO U3 HECKOJBKHX HMCTOYHHKOB (1)H3H‘~I€CKOFO COACPpIKaHUA, B TOM YUCIIC
NyOJIMYHO  TPEACTaBIATH  Pe3yJabTaThl MPOEKTHOM MM  HCCIEIOBATEIBCKON
ACATCIIBHOCTHU, ITPHU 3TOM I'paMOTHO HCIIOJIB30BAaTh H3y‘—l€HHBH71 MOHSTUAHBIN armapar
Kypca (pHU3MKH, CONMPOBOXIATh BBHICTYINICHHE MTPE3CHTAIUCH;

IIPU BBINOJHEHUH Y4YeOHBIX IPOEKTOB U HCCIENOBAaHUN (U3NYECKUX IPOLECCOB
pacripeniensaTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABIICHHBIMH 3aJadyaMH,
CIIEIUTh 3a BBIIOJHEHHWEM I[UIaHAa JCHCTBUI M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBATh COOCTBEHHDIHI BKJIaJg B JACATCIbHOCTD T'PYIIIIEGI, BBICTPAanBaTh
KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTh pa3peliaTb KOH(IUKTHIL.

K koniy oOyuenus B 9 kjiacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb C()OPMUPOBAHHOCTh y 00yUAIOIUXCS YMEHU:

UCIIOJb30BaTh IIOHATHA: CHCTEMa OTCYE€Ta, MaTepHallbHasg TOYKA, TPACKTOpUS,
OTHOCUTEIILHOCTh MEXaHWYECKOT'0 ABIDKEHHs, Aedopmanus (ympyras, miacTudeckas),
TPEHHME, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M IEPETrpy3KH, LIEHTP
TSKECTH, aOCONIIOTHO TBEPAOE TEJIO, LEHTP TSKECTH TBEPIOrO TeEja, PaBHOBECHE,
MEXaHUYeCKHue KoyiebaHWs M BOJHBI, 3BYK, HH(QpPa3ByK H  YyJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JaTbHO30PKOCTh, CIIEKTPBbl MCIYCKaHWS M MOIJIOIIeHHs, anbda, Oera- M TraMma-
U3JIy4EHUs], U30TOIIBL, sIACPHAs DHEPI€THKA;

pasiauyarh SBJICHHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE MNPSMOJIIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABMKEHHE, CBOOOIHOE MAaJICHUE Tell, PABHOMEPHOE
JNBUKEHHE 110 OKPYXHOCTHM, B3aHMOJEHCTBHE TeEJ, PEAKTUBHOE [JBHUIKCHHUE,
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KosneOaTenbHOe JBMIKEHUE (3aTyXamllre W BBIHYXACHHBIC KOJcOaHMs), pE30HAHC,
BOJIHOBOE JBUXEHUE, OTPAKEHUE 3BYKa, MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE,
OTpakK€HUE U MPEIOMIICHUE CBETA, ITIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHUE
0enoro cBera B CHEKTP M CIIOXKEHHE CIEKTPAJbHBIX I[BETOB, IHUCIIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa M3Ty4YeHHS)
10 OIMCAHHUIO HUX XapPaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX
JnaHHOE (U3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpYy:KaroiieM mMupe (B
TOM 4HuCie PU3NYECKUE SBICHUS B MPUPOC: MPUIUBEI U OTIUBBI, IBIKEHUE TUIAHET
ConHeYHOM CUCTEMBI, PEAKTUBHOE JABUKEHUE KUBBIX OPTAaHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMM, 3€MJIETPSICEHHE, CEMCMHUYECKHE BOJIHBI, ILYHaMM, 3XO, LIBETa Tell,
ONTUYECKHEe  SBJICHHS B  MpHpoJae, OWOoNOrudeckoe JecTBHE  BHAUMOTIO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HM3JTyUYEHUM, €CTECTBEHHBIN pPaauOaKTUBHBIN
(GoH, KOCMHUECKHE IIy4d, paJUOAKTUBHOE W3IIyYeHHWE TMPUPOJHBIX MHUHEPAJIOB,
NeMCTBHE PAIMOAKTUBHBIX M3JIyY€HUN Ha OpraHU3M YeJIOBEKa), IPH 3TOM NEPEBOIUTH
MPAKTUYECKYIO 33/1auyy B Y4€OHYIO, BBIIEIATH CYIIECTBEHHBIC CBOMCTBA (IIPHU3HAKH)
(bu3nUYecKuX SBJICHUN;

OIKCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3NYCCKUE SBICHUS, UCMIONB3YsS (pu3mdeckue
BEJTMYMHBI (CpPelHsAs U MTHOBEHHAs CKOPOCTh Tella MPU HEPAaBHOMEPHOM JIBHKEHUH,
YCKOpEHUE, MepeMEIlEHUE, MyTh, YIJI0Basi CKOPOCTh, CHJIa TPEHUs, CUJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOrO MaJieHus, BEC Tela, UMITYIbC Tella, UMITYJIbC
CHJIbI, MEXaHH4YecKas paboTa U MOUIHOCTb, NOTEHIIMAJIbHAs SHEPIUsl TeJa, MOJAHATOrO
HaJl TOBEPXHOCTHIO 3€MJIM, TOTEHIIMAJIbHASI SHEPTUSI CKATOW MPYKUHBI, KHHETHYECKas
SHEprus, IOoJHash MeXaHW4ecKash HSHEeprusi, Nepuoj M YacToTa KojeOaHuM, JUIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTellb MPEIOMIICHUS
cpelbl), IpU OMHMCAHWUU TMPABUIBHO TPAKTOBATh (PU3MUECKUHA CMBICI HCIOIb3YEMBIX
BEITMYMH, OOO3HAYEHUS W CIUHUIBI (U3NYSCKUX BEIMYMUH, HAXOMUTH (OpMYIIHI,
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYIO BEIMYMHY C JIPYTMMU BEIUYHUHAMH, CTPOHUTH
rpaduKy U3yYCHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEJIINYUH;

XapakTepu30BaTh CBOWCTBA Tel, (PU3MYECKUE SBICHUS U MPOLECCHI, UCTOIb3Ys 3aKOH
COXpaHEHHUsI DHEPTUHU, 3aKOH BCEMHUPHOI'O TATOTCHWSI, MPUHIIUI CYTEPIIO3UIIUN CHII,
MPUHLMUIT OTHOCUTENbHOCTH [ anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3aKOHBl OTPAXKEHUS W MPEJOMIICHHS CBETa, 3aKOHBI COXPAHEHMs 3apsA0BOTO M
MacCoOBOI0 4MCENl MpU SJAEPHBIX pEAKUMsIX, MOpU ITOM JaBaThb CIOBECHYIO
(GhopMyITUPOBKY 3aKOHA U 3alIUCHIBATh €r0 MAaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSICHATH (PU3MUECKHE IPOLIECChl M CBOWCTBA TeN, B TOM 4YHCIE U B KOHTEKCTE
CUTyallU  NPAaKTUKOOPUEHTHUPOBAHHOI'O  XapakTepa:  BbUBIATh  IPUYUHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHUE U3 2—3 JTOTHYECKUX IIAroB C OMOPOH Ha 2—
3 W3y4eHHBIX CBOWCTBA (DU3MUECKHX SBIECHUM, (UINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemars pacyéTHbIe 3aJa41 (ONMMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCIIONIb3Ys
3aKOHbI U (HOPMYINBI, CBs3bIBarOIMe (HU3MYECKHE BETUYMHBI: HA OCHOBE aHaIM3a
YCIIOBUSL 3a/laydl 3alliChiBaThb KpaTKOE YCIOBHE, BBIABIATh HENOCTAIOIIME WIN
M30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE I PElIeHUs,
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MPOBOAUTH pPAacuéThl U OLEHUBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAYEHUs
(U3HUECKOI BETMYNHBL;

pacmo3HaBaTh NTPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOLIN (PUIUIECKUX
METO/IOB,  WCIOJB3Ys ~ OMHMCAaHWE  WCCIEJAOBAaHUS,  BBIIENATH  IPOBEPSIEMOE
IPEINOIOKEHNE, OLICHWBATh IPABWIBHOCTh IOpSAJIKAa MPOBEACHUS MCCIEI0BaHUS,
JIeTIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUHN H OIIBITOB;

MPOBOJUTH OMBITHl IO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOMCTB
Ten (M3ydeHue BTOpOro 3akoHa HploTOHa, 3aKOHA COXpaHEHUs YHEPrUH, 3aBUCUMOCTh
nepuoja KonebaHuil NpyKHHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHMOCTh OT aMILTUTY bl MalIbIX KOJeOaHUM, MPSIMOIMHEHHOE pacpoCcTpaHeHHE
CBETa, DPa3NIOKEHHWE Oenoro cBeTa B CIEKTP, M3YYCHHE CBOWCTB H300paKCHHS B
IUIOCKOM 3€pKajle M CBOMCTB H300pa)keHHsl TMpenMera B COOMparole JuH3e,
HAOJIOICHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB M3JIYYEHHUS): CaMOCTOATEIBHO
cobupaTh yCTaHOBKY M3 U30BITOYHOI0 HaOopa 000py10BaHUs, ONTUCHIBATH X0/l ONBITA U
€ro pe3ysbTaThl, POPMYIHPOBATH BBIBOIBL;

MPOBOJUTHh TPU HEOOXOAMMOCTH CEPUI0 TPSAMBIX W3MEPEHUH, ONpenenss CpeaHee
3HaYeHHE H3MepAeMoil BelMUYUHBl ((OKYCHOE pacCTOSIHHE COOMpAaromiei JMH3BI),
00OCHOBBIBATh BEIOOP CII0c00a n3MepeHwsl (M3MEPUTEIBHOTO IPUOopa);

MIPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEJIUYMH C MCIOJIb30BAHUEM
NpSIMBIX W3MEpPEHUil (3aBUCUMOCTh IYTH OT BpPEMEHU TMpPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpPOCTH, Tepuofa KojebaHUil MaTeMaTH4ecKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yTja OTpa)X€HHsI CBETa OT yrjia MajJeHUus U
yIJia MpeJoMJIeHHs OT YrJla MaJeHus): MIIAaHUPOBATh MCCIIEAOBAHHUE, CAMOCTOATEIBHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3yNbTaThl MOJYYEHHOH 3aBUCHMOCTH
(bu3NYeCKUX BEIMYUH B BHUJE TAOMUI] W rpadUKOB, AETaTh BBIBOJABI MO PE3yJIbTaTaM
HCCIIEI0BaHMS;

MIPOBOJUTH KOCBEHHbIE H3MEpeHHs (U3UYECKUX BEIMYMH (CpeaHsii CKOPOCTh U
YCKOpEHHUE TeNa MpU paBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOHOIO MaJCHHUS,
KECTKOCTh MPY>KUHBI, KO3IPPHUIMEHT TPEeHHUs CKOJbXKEHHs, MeXaHudeckas pabora u
MOIIHOCTh, YacTOTa M TMEpPUOA KOJIIeOaHWH MaTeMaTHYeCKOro MW TMPYKHHHOTO
MasiTHUKOB, OITHYecKass cujia coOuparomeld JUH3bI, paJAMOaKTHUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHSATH
W3MEpEeHUs, clenysl MPeAIOKeHHON MHCTPYKIMH, BBIYUCIATH 3HAUEHUE BEIUYUHBI U
aHAJM3UPOBATh TMOJMYyYEHHBIE pE3yAbTaThl C YYETOM 3aJaHHOW IOTPEITHOCTH
U3MEPEHU;

coOnoaTh TMpaBWiIa TEXHUKU Oe3omacHOCTH Tmpu pabore ¢  JabOpaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTth OCHOBHBIE TNPHU3HAKM H3YYEHHBIX (U3NYECKUX MOJeNel: MaTepuallbHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIH MCTOYHHK CBETA, JIy4, TOHKas JIMH3A,
IUTaHeTapHast MOJIENIb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOT O s1JIpa;

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX MNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPON HAa MX OMUCAHUS (B TOM YHUCIIE: CIUJIOMETp, JATUYUKHU TOJTOKESHHUS,
paccTosHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKH, IEPUCKO, (poToarmapar, OonTuIecKue
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CBETOBOJbl, CIEKTPOCKOI, JO3MMETp, KaMmepa BuibcoHa), HCNONb3ys 3HaHHUS O
CBOMCTBaxX (PU3UUECKUX SBICHUN U HEOOXOAUMBbIE (PU3MUYECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbI U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHMUYECKUX YCTPOMCTB,
M3MEPUTENbHBIX NPUOOPOB M TEXHOJIOTMYECKHX IPOLECCOB IMPH PELIEHUH y4eOHO-
MPAKTUYECKUX 3aJay, ONTHYECKHUE CXEMbI Il MOCTPOCHHSI M300paKeHUH B IIOCKOM
3epKajie U coouparoniei JuH3e;

OPUBOAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MpPUMEPax) MPAKTUIECKOTO
UCIOJNB30BaHUs (PU3MUECKMX 3HAHMM B IIOBCEIHEBHOW >KHM3HM I 0OeCHeueHHs
0e30MacHOCTH TpH OOpameHuH C TPUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpAHEHHs 3JI0POBbS U COOJIIOJICHHS HOPM HKOJOIMYECKOr'0 IOBEJICHHS B
OKpY’Karollen cpee;

OCYILIECTBIATh NOUCK HH(pOpMaMu (PHU3UUECKOro cojepxkanuss B HTepHere,
CaMOCTOATENbHO (OPMYIHPYsSI MOHMCKOBBIM 3ampoC, HAaXOAWTh IYTH OIpeaAeTIeHHs
JOCTOBEPHOCTH TIONyYeHHOW WH(POpPMAIMM HA OCHOBE HUMEIONIMXCS 3HAHUU W
JOIIOJIHUTENBHBIX HCTOYHUKOB;

HCIOJIb30BaTh MPU BHINOJHEHUH Y4€OHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy
(Gu3MYecKoro cojep)kaHus, CHOpaBOYHbIE Marepuaibl, pecypchl cetu HHTepHer,
BJIJIETh MpUEMAMU KOHCIEKTUPOBAaHUS TEKCTa, IMpeoOpa3oBaHus HH(OpManuu u3
OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHbIE NMMCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE MH(OpMaIiu
U3 HECKOJbKUX MCTOYHHKOB (PU3MUECKOTO CONIEpKaHMs, MYyOIUYHO MPEICTaBIATH
pe3yabTaThl MPOCKTHON WM MCCIEN0BATENIbCKOM NEATEIbHOCTH, IIPH ATOM I'PAMOTHO
WCIOJBb30BaTh HM3yYCHHBIM IOHATUHHBINA ammapar M3y4aeMmoro pasjena (Qu3uKd |
CONPOBOX/AATh BBICTYIUIEHHE Ipe3eHTaluell ¢ Y4éToM OCOOCHHOCTEH ayAuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC
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KosmnuectBo yacos DJIeKTPOHHbIE
Ne HaunMmenoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie | IlpakTuueckue
n/n NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. ®u3uka u eé posib B MO3HAHUM OKPY:KAIOIIEr0 MUPa
bub6mumoreka [{OK
1.1 D - 2
13K  HayKa o pHpoie https://m.edso0.ru/7f416194
bu6nunoreka [JOK
1.2 (6h) 2 1
HBHACCKHE BETIIHMHbL https://m.edso00.ru/7f416194
1.3 EcrecTtBennoHa i METOJ I103HA 2 1 bubmorexa [OK
. TCCTBCHHOH HBIN MCT ITIO3HAHUA
v A https://m.edso00.ru/7f416194
Hroro mo paznery 6
Pa3nen 2. [leppoHayabHbIe CBeleHUSI O CTPOEHUM BellecTBa
2.1 CTpoeHue BeIIeCcTBa 1 bubmorexa [OK
' P . https://m.edso0.ru/7f416194
99 JIB1r>KeHMe U B3aUMOJICCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTO elrecTBa 2 bubmorexa [IOK
. I'PCraTHBI TOSSHUA B TB
P - https://m.edso00.ru/7f416194
Wroro mo pazneny 5
Paznen 3. /IBu:keHue U B3auMo/ieiicTBHe Tej
3.1 MexaHn4ecKoe IBUKEHUE 3 bu6mmoreka [{JOK



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

3.9 T 4 bubmuoreka [JOK
' HOPLIHA, Maccd, fIIoTHoCTS https://m.edsoo.ru/7f416194
bu6nunoreka [JOK
33 Cuna. Buet cnn 14 https://m.edsoo.ru/7f416194
Hroro no pazmeny 21
Pasznes 4. /laBjieHne TBEPABIX TeJl, sKUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPIALIMU 3 bu6mmoreka [{JOK
' TeJIaMu, JKUIKOCTSIMH U Fa3aMU https://m.edso0.ru/7f416194
bu6mmoreka [{OK
4.2 Hlapiieue KHaKocTh > https://m.edsoo0.ru/7f416194
bub6nunoreka [JOK
43 ATMOChepHOE AaBICHHC 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUIKOCTH U Ta3a HA MOrPYKEHHOE 7 bubnmnoreka [HOK
' B HHUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nen 5. PaboTa m MomHOCTh. DHeprus
bu6mmoreka [JOK
5.1 Pa6 3
abOTa H MOTHHOCTD https://m.edso0.ru/7f416194
bu6mmoreka [{OK
52 Hpocthie MeXaHH3MI > https://m.edso0.ru/7f416194
bub6nunorekxa [JOK
. M 4
53 CATHECKAT SHEprut https://m.edsoo.ru/7f416194
Hroro no pazmeny 12



https://m.edsoo.ru/7f416194
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PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 12
8 KJIACC
KounvecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne /i Konrtpoabnsie | Ilpakruyeckue
NporpaMmblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTbI
pecypcsbl
Pa3nen 1. TenJioBble siBJIeHUS
1.1 CtpoeHue 1 CBOMCTBA BEIECTBA 7 Bubnuorexa [IOK
' P B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Teruosbie npoecce! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. JjekTpuyecKkue U MArHUTHbIE SIBJICHUSA
21 DnexTpuuecKue 3apsabl. 3apsKEHHBIE Tena ; 1 bubnuoreka ITOK
' U UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOsIHHBIN IEKTPUYECKUI TOK 20 2 7 htPtIp;I:I;I/(r):.GeI;aSCL)ICJ.ru 175418 1ce
bubmmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 C) 4
ACRIPONATHIEEHA Ay https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
9 KJIACC
KounvecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne /i Konrpoabnusie | IIpakTnueckue
NporpaMmblI Bceero o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchbl
Paznen 1. Mexannuyeckue siBJ1eHUS
11 Mexaan4ecKkoe ABMKCHUE U CITOCOOBI €To 10 1 bu6mmoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 BaaumonericTeue Ten 20 L 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3 10 3
BXCOHBL COXpATCHITA https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 40
Pa3pen 2. MexannuecKkue KoJ1e0aHus U BOJHBI
bubnmoreka [JOK
2.1 M 0 7 3
CXATHTECKHE RoJchamt https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DneKTpOMarHuTHOE I0JIE U 6 2 bub6nuoreka IIOK



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

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

Hroro no pazneny 6
Pa3znen 4. CBeToBbBIC SIBJICHUS
41 3 5 bubmuoreka [JOK
' AKOHDT paCHpOCTPARCHIA CBeta https://m.edsoo.ru/7f41a4a6
42 B " 5 6 bu6nuoreka [JOK
' VIHSEL I OTITHHCCICE TPHOOPE! https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6eoro cBera B CEeKT 3 bubamorexa LIOK
' ASIORCHIE DEAOTO CBETA B CHERTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHUS
51 " 4 bubnmoreka [IOK
. CITyCKaHHE U TIOTJIOIICHHUE CBETa AaTOMOM https://m.edsoo.ru/7f41ada6
bubnuoreka [JOK
5.2 C 6
TPOCHHE ATOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
. A 7
>3 FICPHPIC pEaititit https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. [loBTopuTe/IbHO-000011a101MI MOYJIb
6.1 [ToBTOpeHune u 00001IeHNE COAepHKAHUS 9 bubnuoreka [IOK
' Kypca ¢usmku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

27

INOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
/o

Tema ypoka

KoauuecTBO 9acoB

KonrpoJabubie
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE N (POBLIE
o0pa3oBaTesibHbIE

pecypchl

dusuka — HayKa O IPUPOJE.
SIBnenns npuponel. dusndeckue
SABJICHUS

MexaHu4deckue, TEIIOBEIE,
AJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckre BEITUUUHBI U UX
U3MEpEHHe

VYpok-uccrnenoranue "M3mepenne
TeMIIepaTypbl P MOMOIIN
KHUJIKOCTHOTO TEPMOMETpaA U
JaT4nKa TeMIepaTypsl”

Kak ¢u3uka u aqpyrue ecteCTBEHHbIE
HayKU U3Yy4aroT MPUPOY.
EcrecTBeHHOHay4YHBIN METOL
no3HaHus. Onucanue GU3NYECKUX
SIBJICHUM C TTOMOIIBIO MOJeICH

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

VYpok-uccnenosanue "TIpoBepka
TUMOTE3bI: JaTbHOCTh MOJETA



https://m.edsoo.ru/ff09f72a
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[1apuka, myreHHOro
TOPU30HTAIBHO, TEM OOJIbIIE, YeM
OosbIe BrICOTa MycKa"

Ctpoenne BemiecTBa. OMbITHI,

bubnuoreka [JOK

! HOKESLIBAIONNIC /IMCKPETHOP https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIeCTBa
8 JIBrmKeHHEe J4acTHIl BEIIeCcTBa bubmrorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 1O
9 HaOJIIOACHHIO TEIJIOBOIO
pacuIupeHust Ta30B»
10 ArperarHble COCTOSIHUSI BEIIECTBA
B3anmocBs3b MEXK Ty CBOMCTBAaMU
BEIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX M UIX bu6nmoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI
MexaHHYeCKOE ABMIKCHHUC.
12 PaBHOMepHOE HiepaBHOMepHoe bubmorexa [1OK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
Bubnuoreka [JOK
13 CKopocte. EHuLb! CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHHU JBUKEHUS bubmoreta [1OK
https://m.edsoo.ru/ff0a0ae4
15 WNueprus. 3akoH HHEPIUH. bu6numoreka [JOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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B3aumozeiicTBue Tell Kak Ipu4vHa
U3MECHEHUSA CKOPOCTU JBHKEHUS TET

https://m.edsoo.ru/ff0a0c10

16

[ImotHOCTE BemecTBa. Pacuer
MaccChl U 00bEMa TeJa 110 €Er0
IJTIOTHOCTH

Bbubnunoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaboparopHast pabora
«OrnpenenenHue MmIOTHOCTH TBEPIOTO
Tenay

18

Pemrenue 3amau mo teme
"[I;roTHOCTH BemmecTna"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak xapakTepucTUKa
B3aumozpelcTeus ten. Cuiia
ynpyroctu. 3akoH ['yka

20

JlaboparopHas padora «/3yuenue
3aBUCHMOCTH PACTSKCHHS
(medopmarum) MpyKUHBI OT
HPUIIOKEHHON CHIIBDY

21

SIBnenme Tarorenus. Cuiia TSKECTH

22

CBsi3b MEXY CHIION TSKECTH U
maccoii Tena. Bec tena. Pemnrenue
3amay mo reme "Cuta tsoxectin”

bub6mmoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCTH Ha IPYTHX IUTaHeTax.
DU3NYECKUE XapAKTEPUCTUKU
TJIaHeT

bubnuoreka [JOK
https://m.edsoo.ru/ff0al1502

24

N3mepenue cuit. JlunamoMeTp

bu6nuoreka [JOK
https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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25

Bec Tena. HeBecoMocTn

Bbubnunoreka [JOK
https://m.edsoo.ru/ff0al778

26

CroxxeHue IByX CHJI, HallpaBJIE€HHBIX
110 OJTHOW MPSIMO.
PaBHOzpeicTBYIOIIAs CHJT

Bbubnunoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemrenue 3agad mo reme
"PaBHonelicTByrOMAs cui”

28

TpeHnue CKONIbKEHUs U TPEHUE
nokos. TpeHue B npupoze u
TEXHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHas pabora «3y4yenue
3aBHCHUMOCTH CHJIbI TPEHUS
CKOJIbXKEHUS OT CHJIBI JIaBJICHUS U
XapakTepa CONPUKACAIOIIUXCS
IIOBEPXHOCTEN»

bub6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3anau Ha ornpeneneHue
PaBHOJICHUCTBYIOIIEH CUIIBI

31

Pemenue 3amau mo Temam: «Bec
tenay, «I'padhuueckoe n3oOpakeHUE
crny, «Cuiny,
«PaBHOIEHUCTBYIOIIAS CUIT»

bub6numoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KontponbHas pabora 1o remam:
«MexaHn4ecKoe JIBUKEHUEY,
«Macca, mI0THOCTE», «Bec Tenay,
«['paduueckoe nzodpakeHNe CUID»,
«Cuibby

33

Jasnenue. CriocoObl yMEHbILICHUS U

bu6nunoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

34

YBCINYCHUA OaBJICHUA

https://m.edsoo.ru/ff0a20a6

JlaBnenue raza. 3aBUCUMOCTh

34 aBJIEHUS ra3a oT 00béMa bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
[lepenaua naBieHUs TBEPABIMU
35 Tenr;len )KEI[KOCTSIMI/I 51 f"):?,aMI/I. bubmorexa [OK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
aBJICHUE B KUJKOCTH M rase
36 JBIBI?)BaHHOC I[Cf/ifTBI/IGM CHJIBI ’ bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3anay mo reme «JlaBinenue bubmuoreka [JOK
B JKHUJKOCTH H Taze. 3akon Ilackaisy https://m.edsoo.ru/ff0a2826
38 CooOmrarommecs CoCyIpl bubmorexa [OK
https://m.edsoo.ru/ff0a2970
39 ['mapaBiamueckuii mpecc bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopriHeBoi
JKUJIKOCTHBIM Hacoc
Atmocdepa 3emmn. [Ipuannbl
1 osoromn Sewm. Jamcavocrs butorera LIOK
https://m.edsoo.ru/ff0a2b5a
aTMoCc(hepHOT0 JaBJICHUS OT BBICOTHI
HaJl YpOBHEM MOPS
4 Bec Bo3yxa. AtmochepHoe bu6mmoreka [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune arMmocdepHOro bubnunoreka [HOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

35

nasienus. Oneit Toppuueninu

https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTH aTMOC(HEPHOT O

44 JIABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOopst
bapometp-anepona. AtmochepHoe bubnuoreka [JOK
45
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amay no reme
"AtmocdepHoe aaBneHue"
eiicTBHE KUKOCTH U ra3a Ha
47 fI[Opr)KeHHOGI[B HUX TeJO. bubmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumezioBa cuia
JlabopaTtopHas pabora
48 «OrnpeneneHue BbITAIKUBAIOLIEH bub6mmoreka [IOK
CHJIBI, ICUCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUIAKOCTHY
JlaGopaTopHas pabora 1o Teme
«HccnenoBanme 3aBUCUMOCTH Beca
49 Tena B Bli)z[e oT 00BEMa bubmorexa [1OK
8 https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOH B JKUAKOCTh YACTH
TeNa
50 [1naBanue ten bubmmorexa [1OK
https://m.edsoo.ru/ff0a3a96
JlaboparopHast pabora
"KoHcTpynpoBaHue apeomeTpa uin
o1 KOHCTPYHMPOBaHHE JIOJIKU U

onpeesieHue eé
rpy30noabEMHOCTH"



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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52

Pemenue 3amau mo remam:
«[lnaBanue cynos.
BosayxonnaBanuey, «/laBnenue
TBEPJIBIX TEJN, KUIKOCTEN U Ta30B»

bu6numoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas padbora

Bubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MoiHocTtb. EAMHUIBI MOIITHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOU IIpU
MoABLEME 10 JIecTHHIIE"

56

IIpocTbie MmexaHnu3Msbl. Poryar.
PaBHOBecue cui Ha pelyare

57

KontponbHas pabora no reme
«J/laBieHue TBEpIBIX TE,
KUJKOCTEH ¥ Ta30B» /
Bcepoccuiickas nmposepouHas
pabora

58

PesepBHbIii ypok. Pabota ¢
TeKCTaMHM 10 TeMe «JlaBieHue
TBEPABIX TEJN, KUAKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepouHas
pabora

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

59

Prryaru B TexHUKE, OBITY M IPUPOJIE.
JlaboparopHast pabora
«MccnenoBanue yciaoBuit
PaBHOBECHSI phIUyara

0.5

Bub6nunoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
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60

Pemenue 3agay no teMe «Y CI0BUA
PaBHOBECHS phlUaray

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

61

KoadpumuenT nonesnoro nercTBus
MexaHusma. JlaboparopHas padora
«M3mepenne KIIJ1 HakioHHOR
TIOCKOCTID)

0.5

62

Pemenne 3ama4 mo teme "Pabora,
MomtHocTh, KIT/["

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckast SHeprusl.
Kunernueckas u noreHuuaibHas
JHEprus

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

64

3aKOH COXpaHEHHUSI MEXaHHUYECKOM
SHEPTUU

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

65

VYPOK-3KCIEPUMEHT MO TEME
"DKCEpUMEHTAIILHOE ONPEEIICHUE
N3MEHEHHS KHHETHYECKON 1
MOTEHIMAIBHON SHEPTHH MPU
CKaTBhIBAHUM TEJIa 110 HAKJIOHHOM
IUIocKoCcTH"

66

Kontponbnas pabora mo reme
«Pabota 1 MOIITHOCTB. DHEPTHS»

67

PesepsHslii ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHnueckoe
nBrkenue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHblit ypok. Paborta c
TekcTtaMu 1o Teme "Padora.
MomHocTb. DHeprus"”



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

38

OBIIEE KOJIMYECTBO YACOB I10

[MPOT'PAMME 68 4 12
8 KUIACC
No KoJsunyecTBo yacos Nlata DJeKTpOHHBbIE N (POBbHIE
o/ Tema ypoka Beero Kontpoabubie | IlpakTHyeckue . o0pasoBaTejibHbIE
padoThI padoThI pecypchl
OCHOBHbIE TIOJIOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnuoreka [JOK
TEOPUH U UX ONBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
Macca u pazMep aTOMOB B MOJIEKYJI 1
Mopenu TBEPAOrO, KUIKOTO U
ra3(I)[06pa3HOI;I(: co;TOHII{IHIZ 1 bubmmorexa LTOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHEeHHE CBOMCTB TBEPJIOTO,
JKUJIKOTO ¥ Ta3000pa3HOro
COCTOSTHUH BEIIECTBA HA OCHOBE 1
MOJIO’KEHU N MOJIEKYISIPHO-
KMHETUYECKOW TEOpUHU
Kpucrannnueckue u amopgHsie 1 bubnnoreka [HOK
Tena https://m.edsoo.ru/ff0a5800
CMaunBaHUE U KaTUJUISIPHOCTb. 1 bu6mmoreka [IOK
[ToBepXHOCTHOE HATSDKCHUE https://m.edsoo.ru/ff0a5530
bu6nuoreka [JOK
TermoBoe paclIMpeHne U CKaTHE 1

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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Temnepatypa. CBsi3b TEMIIEPATYPHI

TEMJIOEMKOCTH BemiecTBa'

8 CO CKOPOCTBIO TEIIJIOBOTO ABUKCHUS
JaCTHUIT

9 Buyrpennsis sueprusi. CriocoOsl bubnuoreka [JOK
U3MCHEHHSI BHYTPEHHEH dHEPrUn https://m.edsoo.ru/ff0a5c60

10 Buasl Terionepenaun bubmorexa [OK

https://m.edsoo.ru/ff0a6412

VYpok-koHpepenuus "[Ipakrnyeckoe

11 HCIIOJIb30BAaHHE TEIJIOBBIX CBOMCTB bu6nmoreka [JOK
BCILIECTB U MATEPHAJIOB B LIEJISX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KomuuecTBo TemIoTel. Y nenbpHas Bubnunorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

aBHEHHME TEIIOBOro OajaHca.
13 ¥:HJ‘IOO6MGH 1 TEIJIOBOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a7088

paBHOBecCHE
JlaboparopHast pabora

14 "UccnenoBanue sABiICHUS bubmuoreka [JOK
TEII000MEHA MPH CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BoabI"
PacueT xonmmuecTBa TEIIOTEHL,

15 HEO0OXOAMMOro JIJIsl HarpeBaHUs
TeJa ¥ BBIICISIEMOr0 UM IIPH
OXJTKICHUH
JlabopaTtopHnas pabora ) BuGmorexa LOK

16 "Onpenenenue yaenpHON

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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OHeprus TOIIuBa. Y ienbHas

Bbubnunoreka [JOK

17 TEITIOTa CrOPaHHMSI https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpIEBaHUE
18 KPUCTAJUTMYECKUX IT)ZH. VY nenpHas Bubmmorexa [1OK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA IJIABJICHHUS
JlaGoparophas pabota
19 "Ol'IpI;I[eJ'II;HI/Ie I})/L[eanoﬁ TEILIOTHI bubmmorexa IOK
. https://m.edsoo.ru/ff0a72fe
IUJTaBJICHUS JIb/1a
20 [TapooOpa3oBanue U KOHACHCAITHS. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpnas temiora
MapooOpa3oBaHUs U KOHJECHCAIIUH.
21 3a]I:I/ICI/If/IOCTL TeMHepaTyl}’[)H ’ Bubniorexa LIOK
https://m.edsoo.ru/ff0a786¢
KHTIEHUSI OT aTMOC(HEPHOTO
JTABJICHHUS
Brnaxxnocts Bo3myxa. JlaboparopHas
29 pabota "OnpeneneHue bubmuoreka IIOK
OTHOCHTEJIbHOH BJIQKHOCTH https://m.edsoo.ru/ff0a7628
BO3TYyXa"
23 Pemenue 3amau Ha onpeneneHue
BIIQXKHOCTH BO3/1yXa
[TpuHIHITBI paOOTHI TEIIOBBIX
24 nsurareneif. [Taposas TypOuHa.
JlBuraTens BHYTPEHHETO CTOpaHUs
KII/I TermoBoro aBurareis. BuGmorexa LIOK
25 TemutoBbIe BUTATEIH H 3aIIATA

OKpPY’KaroIlel cpe/ibl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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26

3aKOH COXpaHEHHUS U IIPEBPALLICHUS
HHEPI'UHU B TEIJIOBBIX MPOLECCcax

27

[ToaroroBka Kk KOHTPOJIBHOM padboTe
1o Teme "TennoBble SBICHHUS.
N3menenune arperaTHbIX COCTOSIHUM
BelecTna"

bu6mmoreka I[JOK
https://m.edsoo.ru/ff0a83f2

28

KontponbHas paborta mno teme
"TeroBrle ABIcHNUA. I3MeHeHHe
arperaTtHbIX COCTOSIHMM BelecTBa"

Bub6nuorexa IJOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpusanus Ten. [[Ba pona
AIEKTPUYECKHX 3apsA0B

30

Ypok-uccienosanue
"DnexkTpuszanus Tea1 MHAYKIUEN 1
IIPU COMPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsSKEHHBIX TEI.
3axoH Kynona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEeKTpUUYECKOE TTOJIE.
HarnpsikeHHOCTb 3JIEKTPUYECKOro
nosi. [IpuHnmn cynepno3unuu
BJIEKTPUYECKUX TOJIEH

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocutenu sneKTpudecKkux 3apsaoB.
OnemeHTapHbIN 3apsa. CTpoeHue
aroma

34

[TpoBOAHMKY U TUAIEKTPUKU. 3aKOH
COXpaHEHUS AJIEKTPUIECKOTO 3apsiaa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemrenne 3a1a4 Ha IPUMCHCHHC

bu6numoreka [JOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

42

CBOMCTB DJICKTPUUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUM TOK, YCIOBHS €T0
36 Cy'H_IeC"Pi“BOBaHI/IH. I/IC”’F(}),‘IHI/IKI/I Bubniorexa IOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOr0 TOKa
37 JleiicTBUSA 37IEKTPUYECKOr 0 TOKA bubmorexa [1OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "JleiictBue

38 AIEKTPUYECKOrO MOJIs Ha 1
MPOBOJHUKH U JUAIEKTPUKHU"

39 DJIEKTPUYECKUM TOK B METAIIIaX, bubmuoreka [JOK
KUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DJeKTpruyecKas 1emb U eé
COCTaBHBIE YACTH
Cwuua Toka. JIabopaTopnas padora

41 "U3mepenue u peI;‘YHHI;)OBaIIiI)He 0.5 bubmorexa [1OK

| https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DIEKTpUYECKOE HAIPSKEHHUE.

42 Bonbt™erp. Jlaboparophnas pabora 05 bubnnoreka LIOK
"M3MepeHue U perympoBaHue https://m.edsoo.ru/ff0a9el4
HanpspKeHus"

ComnpoTuBieHHE TPOBOJIHUKA.
43 Y,Z[GJI;I)HOG conpOTI/II)BJIerII[I/Ie bubmorexa [OK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGoparophas pabota
44 "3aBI/E:I/IMECTL 3pneKTpI/1qec1<0ro 1 bubmmorexa [1OK
https://m.edsoo.ru/ff0aa738
COIPOTHBIICHUS IPOBOJIHUKA OT €T0



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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JUTHBI, TJIOLIAAH TOTEPEYHOr 0
ceyeHus U marepuana

3aBHCHUMOCTE CHIJIBI TOKA OT

Bbubnunoreka [JOK

45 .3 O
HANPAACHILL SAKOH LMa Ut https://m.edsoo.ru/ff0aad4a
y4JacTKa Henu
JlaboparopHast pabora
"M
o | Do
> VI pes p P https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U apalIeNbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtophas padora "IIpoBepka
MpaBuia CIOKEHUS HAIIPSKEHUI bubmuoreka [JOK
48
IPH T1OCIIEI0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHH JIBYX PE3UCTOPOB"
JlaGoparophas pabota "IIpoBepka
MpaBuia JJisd CHIIbl TOKA MPU bubnuoreka [JOK
49
napauIeIbHOM COSTUHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopoB”
P
o | Mot e
S https://m.edsoo.ru/ff0aaf8a
COCMHEHUS IPOBOTHUKOB
Pa6
ol ) aeISTa . i‘:(THOOCZ; 3ako bubmorexa [1OK
JEKTPUY r'o TOKA. H
P hitps://m. edsoo.ru/ff0ab124
[xoyna-Jlenna
52 JlaGoparopHas pabora bu6muoreka [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

44

"Onpenenenue paboOThl U MOIITHOCTH
AJIEKTPUYECKOro TOKa"

https://m.edsoo.ru/ff0ab3e0

DJEKTPUYECKUE LIETTH U
MOTPEOUTENH IIEKTPUIECKON

bu6mmoreka I[JOK

>3 sHepruu B ObiTy. Kopotkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
54 [TocTossHHBIE MarHUTHI, UX
B3alMOJIeiCTBHE
Ypok-uccinenopanue "M3yuenue bubnuoreka [JOK
55 . " ]
0JICH MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHOe noje. MarHuTHOE 1mosue
56 3eMIIM U ero 3HaYeHUE IS JKU3HU bubmorexa [OK
https://m.edsoo.ru/ff0acOba
Ha 3emJie
[TonroroBka K KOHTPOJIBHOM paboTe
0 TeMe "DIIEKTPUUYECKHE 3apsiibl.
o7 3apsKEeHHbIE T;II)a U UX i bubmmorexa [1OK
. . https://m.edsoo.ru/ff0abd2c
B3auMonencTBus. [locTosHHbBIN
AJIEKTPUYECKUN TOK"
Kontponbhas pabora o teme
"DeKTpUYECKHE 3apsiIbl.
3apspKEeHHbIE TeNa U UX
58 B3§HMoz[eI710TBI/I>1. [MocrossHHBII 1 bubmorexa [OK
. " https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUHN TOK" /
Bcepoccuiickas nposepodHas
pabora
59 PesepBHblit ypok. Pabora ¢ 1 bub6nuoreka IIOK

TekcTtamu 110 TeMe "[locToAHHBIH

https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
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AJIEKTPUUYECKHHA TOK" /
Bcepoccuiickas mpoBepouHas
pabora

60

OmnsIT OpcTena. MaruuTHoe mose
AIEKTPUUECKOr0 ToKka MaruutHoe
MOJIE KaTYIIKU C TOKOM

bubnuoreka [JOK
https://m.edsoo.ru/ff0acld2

61

[IpuMeHeHne 37eKTPOMArHUTOB B
texHuke. JlabopaTopHas pabora
"N3ydyenue neicTBUsI MAarHUTHOTO
T10JI HAa IPOBOJIHUK C TOKOM"

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DEeKTPOABUTATENb TOCTOSHHOTO
Toka. Mcnonb3oBanue
AJIEKTPOJABUIATENICH B TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.
JlaGopaTopHas pabora
"KoHCcTpynpoBaHue U U3y4eHHE
paboThI AseKkTpoaBUraTens"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiTel @apazest. 3akoH
ANEKTPOMATHUTHON UHAYKIIUU.
[TpaBuio Jlenna

64

Dnektporeneparop. CriocoOb
ITOJTY4EHUS JIEKTPUUECKON
SHEPruu. DJIEKTPOCTAHIMHU HA
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPruu

65

[ToaroroBka K KOHTPOJIBHOM padboTe
110 TeMe "DJIEKTPUUECKHE U



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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MAarduTHBIE IBJIeHUS"

Konrtponbnas pabora no reme

66 "DJIeKTpUUECKUE ¥ MAaTHUTHBIC 1 1 bubamorexa LIOK
| https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHblit ypok. Pabora ¢
67 TeKCfaMI/I HOYI;GMC "TerioBbIe 1 bubmnorexa LIOK
| https://m.edsoo.ru/ff0acc5e
SIBIICHUS
PesepsHblil ypok. Pabora c
68 TeKcTaMu 1o Teme "MarHuTHele 1
siBJIeHUS "
OBUIEE KOJIMYECTBO YACOB I10 68 4 145
[MPOT'PAMME
9 KVIACC
No KosanyecTBo yacos Jlata DJIeKTpOHHbIe HH(pPOBBIE
Tema ypoka Kontpoabnbie | IpakTuyeckue oGpa3oBaTebHbIE
n/n Bceero H3YYeHH S
padoThbI padoTbI pecypcbl
1 MexaHn4eckoe JBHKEHUE. 1
MarepuanbHas TOYKa
5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmuoreka IJOK
MEXAHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIPSIMOIIMHEWHOE 1 bu6mumoreka ITOK
JIBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMOIMHEHHOE
4 nBuxkeHue. CpeHsisi U MrHOBEHHas 1

CKOPOCTh



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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[IpssmonuHEtHOE PaBHOYCKOPEHHOE

Bubnuoreka [JOK

> JBHKEHHUE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSMOJIUHEMHOTO
6 PaBHOYCKOPEHHOT' O JIBUKEHHUSI.
I'padux ckopocTu
JlabGopaTopHas pabora
"Onpenenenne yCKOpeHus Tena npu bubnunoreka [IOK
7
PaBHOYCKOPEHHOM JIBMKECHHH 10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"
8 CBoOoauoe mageaue tei. OnbITh
lamunes
PaBHOMEpHOE IBHKEHUE 110
9 okpyxHocTH. [lepuoa u yactora bubnuoreka [JOK
obOparienus. JIuneinas u yriosas https://m.edsoo.ru/ff0ael76
CKOpOCTHU
10 entpocTpeMHuTENbHOE YCKOPEHUE
11 IIepsslit 3akoH HeroToHa. Bexrop bubmmoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HerotoHa. bubnmnoreka [JOK
12 .
PaBHoOze#icTBYOMIAs CHJia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnunoreka [IOK
Cynepro3uius Cuil https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1a4 Ha IpUMEHEHNE bu6nmoreka [JOK
3akoHOB HeroToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka bubmmorexa LTOK

https://m.edsoo.ru/ff0aeca?



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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Permenne 3agau mo reme «Cuia

16
YIPYTOCTH»
JIab 0
. o P Bu6mmorexa [JOK
«On JICHHUE KECTKOCTH
ped https://m.edsoo.ru/ff0aee28
[PY>KUHBD)
bubmuoreka [JOK
18 Cna Tperis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme «Cuna Bbubnuorexa [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JIab 0
R - BuGionexa LIOK
ped | " https://m.edsoo.ru/ff0af8be
TPCHUS CKOJIBKCHHUA
o ;emeHHe 32):[aq 10 TEME "3aKé)HBI Butmorexa LIOK
ploTOHA. Cuia octu. Cuna
| Yipyr https://m.edsoo.ru/ff0afb8e
TPEHUs
| S
TATOTCHUAL. K HHU B HOT
P A https://m.edsoo.ru/ff0af044
najieHus
VYpok-koHpepenuus "JBrKeHNE Te
23 BOKPYT TPaBUTALMOHHOIO LIEHTpa
(Conneunas cuctema). ['anmaktuku"
24 Pe::::He 32§i2 HOCTeeMe Conza bubnunoreka [IOK
TA ™ 1 H BCCMUPHOI'
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
95 IIepBast kocMHuYecKast CKOPOCTb. bu6nuoreka ITOK

HeBecomocTs U nieperpy3ku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

49

PaBHOBecue maTepualbHON TOYKH.
AGCOMOTHO TBEPOE TEIO.

bubnuorexa [JOK

26 PaBHOBef 1e Tfepﬂom rerta e https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILEHUS.
MowmeHT cuibl. LleHTp TshkecTn
PaBHOBecue MarepuaibHOI TOUKH.
AOGCOMOTHO TBEPIOE TEIIO.

27 PaBHoBecue TBEpaOrO TENA C
3aKpeTIEHHON OChIO BpaICHHUSI.
MowmenT cuibl. LleHTp Tsxectn

28 Pemenue 3agad mo teme "MoMeHT bu6nmoreka [JOK
cuibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe

29 1o ?CMC "MexaHI/Iqef)CKoe L[BI/II:KeHHe. bubmorexa [TOK

5 https://m.edsoo.ru/ff0b0408
BzanmoneiictBue Ten"
KoHTponbHas pabora 1o Teme
30 "MeszI/meCKfe NIBIDKEHUE. 1 bubmmorexa IOK
N https://m.edsoo.ru/ffOb06ec
Bzaumoneiicteue Ten"
Nmnynsc Tena. IMITybC CHITBL.

31 3aKOH COXpAaHEHUS] UMITYJIbCA. bubnunoreka [IOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aNMOJICHCTBHE

39 Pemenue 3amad mo reme "3akoH bub6mmorexa [JOK
COXpaHeHUs uMIMynbca' https://m.edso0.ru/ff0b096¢c

33 VYpok-koHpepenuus "PeakTuBHOE
JIBU>KEHUE B IPUPOJIE U TEXHUKE"

34 Mexanunueckasi paboTa U MOIIHOCTb bub6nuoreka IIOK



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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https://m.edsoo.ru/ff0b0a84

PaboTa CHIIBI TSKECTH, CHIIBI

Bubnuoreka [JOK

3 YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
36 «Omnpenenenue pabOThI CUIIBI TPEHUS
IIpY PaBHOMEPHOM JIBUKEHUU TeJa
10 TOPU3OHTAIBHON MTOBEPXHOCTH
37 CBsi3b 5HEPrUuM U pabOTHI.
[TorenuunanbHast SHEPTUS
38 Kunernueckas sueprus. Teopema o bubnuoreka [JOK
KUHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTHUH B
MEXaHHKe
JlabopaTtopHas pabora «3yuenue bubnmoreka [JOK
40
3aKOHA COXPAaHEHHS SHEPTHID) https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE H €TO Bubnuoreka [JOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromue KojaeOaHus.
42 anzxymagmme Kosie0aHusl. Bubmmorexa [IOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTnyecKuil U Py KUHHBII
MasiTHUKA
VYpok-uccienoBanue «3aBUCUMOCTb
44 neppnoz[a KOer6aHI/II71 OT JXECTKOCTH bubmorexa HOK
https://m.edsoo.ru/ffOb197a
NPY>KUHBI M MAaCCHI TPY3a»
45 [IpeBpatenue suepruu npu



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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MEXAaHUYECKUX KOJICOaAHUAX

46

JlaboparopHas pabora
«OrmpeiesieHre 4YacTOThI U TIepHo/Ia
KOJIe0aHUH MPYKUHHOTO MAsITHUKAY

bubmmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabora «IIpoBepka
HE3aBUCHMOCTH TIeprojia KojaeOaHmit
rpy3a, MOABEMIEHHOT 0 K HUTH, OT
Macchl rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexannueckue BoiHbl. CBOMCTBA
MexaHu4eckux BOJH. [IpogonpHbIe 1
MONEPEYHbIE BOJHBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHHUECKHE
BOJIHBI B TBEP/IOM TeJI€.
CelicMuyeckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3BYKa

51

VYpok-uccrnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

['poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpok-koHbepeHus "YIIbpTpa3sByK U
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6nmmoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[TonroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "3aKOHbBI COXPaHEHUS.
Mexannyeckue kojaebaHus U BOJIHBI"

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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Konrtponbnas padora no reme

55 "3aKOHBI COXpaHCHHUS. 1
MexaHudeckue KoJieOaHus ¥ BOJTHBI"
56 DJIEKTPOMAarHuTHOE TOJIE. bubmuoreka [JOK
DJIEKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka [IOK
Vcnonb30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJISl COTOBOM CBSI3K"
VYpok-uccnenonanue "M3yuenue
bubmuoreka [JOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJH C
HOMOIIEH0 MOGHTHOr Teedora” https://m.edsoo.ru/ff0b2c6¢
Pemenue 3aiau Ha onpeneneHue
60 YaCTOTHL U JUTMHBI
AJIEKTPOMAarHUTHOW BOJIHBI
DneKTpOMarHuTHas MpUpOJia CBETA.
bu6nmoreka [JOK
61 CxopocTts cBeta. BoinHoBbie
P https://m.eds00.ru/ff0b31d0
CBOIiCTBa CBETa
Uctounuku ceera. [Ipsimonuneiinoe BuGmorexa [IOK
UOJIHOT:
62 aCTIpOCTpaHEHUE CBeTa. 3aTMECHUS
g P pﬂ https://m.edsoo.ru/ff0b3658
omu1a 1 JIyHBI
3aKOH OTpaKCHHUS CBETA. 3epKaa.
bubnunoreka LHOK
63 Pemenue 3ana4 Ha mprUMeHeHUE 1
JaKOHa OTPAKEHIS CBETA https://m.edsoo.ru/ffOb38c4
KOH JKCHHSI CBET
64 [Ipenomnenue cera. 3aKoH bubmuoreka [JOK



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

https://m.edsoo.ru/ffOb3aea

[TonHoe BHYTpeHHEE OTpaXeHue
cBeta. Mcronp30Banue MoaIHOro

bu6nuoreka [JOK

05 BHYTPEHHETO OTPa)KEHUS B https://m.edsoo.ru/ff0b3c5c¢c
ONTUYECKUX CBETOBOJIAX
JlabGopaTopHas pabora
"UccneqoBaHue 3aBUCUMOCTH yTJia
66 MIPEJIOMIJICHUSI CBETOBOTO JTy4a OT
yriia maJieHusl Ha TpaHulle "BO3TyX-
crekiao""
VYpok-koHpepeHuus
"Mcnonb30BaHUE TOJHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bubmuoreka [JOK
68 Jlun3zel. OnTudeckas cuia JTUH3bI https://m.edsoo.ru/ffob3f2c
. bu6nmoreka [JOK
69 [TocTpoeHue n300pakeHuit B TMH3aX https://m.edsoo.ru/ffob4dda
JlaGopaTtopHas pabora
70 "Onpenenenue GOKyCHOro bu6nuoreka IIOK
PacCTOSHUS M ONITUYECKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomient TUH3bI"
Ypok-koHpepenus "OnTudyeckue bubnuoreka [JOK
71
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak onruyeckas cucreMa. Bubnuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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Ypok-koHpepennus "JledexTs

3 3penus. Kak coxpanutb 3peHue"
Paznoxxenue 6emoro ceera B CEKTP.

74 Omnsitel HetoToHa. CriokeHne bu6nmoreka [JOK
CIIEKTPaJIbHBIX LBETOB. /lucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas pabota "OmnbITHI 1O

a3JI0KEHUIO OEJIOro CBETa B CIEK
75 E BOCIIPUSITUIO IIBETA MPEIMETOB ’ bubmorexa [OK
https://m.edsoo.ru/ffOc0e2a
pu UX HAOIIOACHUU Yepes
[IBETOBbIE (PUIBTPHI"
Vpok-nipaktukym "BonHoBbIE

76 CBOWMCTBA CBETA: TUCTIEPCHS,
uHTepdepeHus u audpaxkuus”

77 Omeitel Pesepdopaa u miianerapuas bubnmoreka [JOK
MOJIeITb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Moaeins aroma
bopa
Hcnyckanue v MOTJIOIIEHHE CBETa

79 aTONiIOM. KBaHTEHI. HH?eﬁanHe bubmmorexa LIOK

https://m.edsoo.ru/ff0c144c
CIEKTPBI

80 Ypok-tipaktukym "Habmronenue bubnmnoreka [IOK
CIIEKTPOB HCIyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTuBHOCTE U €€ BUIBI bubmorexa [TOK

https://m.edsoo.ru/ff0c1672

82 CrtpoeHne aTOMHOTO siJipa. bubmuoreka [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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Hyxnonnas moneins

https://m.edsoo.ru/ffOcl8ac

83 PannoaxTuBHBIE IpEBpALCHUS. bu6mmoreka [IOK
N3oTomsl https://m.edsoo.ru/ff0clald

84 Pemenue 3agad mo teme: Bbubnuoreka [JOK
"PasinoaKTUBHBIE ITPEeBpaICHIs " https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
VYpok-koHbepeHus

86 "Ppa)II/IoaKT@IiIBI?—IBI: U3Ty9YCHUS B Bubmmorexa [1OK

| https://m.edsoo.ru/ff0c2126
NpUPOJE, MEIUILIMHE, TEXHUKE
Snepublie peakuu. 3aKOHbBI
87 cfX;aHeHII;ﬂ 3a]:)5iz[0130r0 u bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCEl

88 DHeprus CBSI3U AaTOMHBIX SIJEP. bubmuoreka [JOK
CBsI3b MacChl M YHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "Snepunie
peakuun"

90 Peakuuu cuHTE3a U ENeHUS SAEP. bu6mmoreka [IOK
Wcrounnku sHeprun ConHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koupepenuus "Anepras

o1 sHepreTuka. JlencTus
PaIMOAKTUBHBIX U3Ty4YEHUN Ha
JKUBbIE OpraHU3MBbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
92 10 TeMe "DIEKTPOMarHuTHOE TOJIE. bubmuoreka [JOK

DIIeKTPOMArHUTHBIC BOJTHBI.
KBanrtoBeie aBiaenus"

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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Konrtponbnas padora no reme
"DJIEKTPOMarHuTHOE MOJIE.

93 1
DNEeKTPOMarHUTHHIC BOJTHEI.
KBanrtoBric sBncHMS"
I1 , 0000 .
94 H:GBZOI;::HSHZ Oag](l)"erzlﬂljo Kypc butamorexa LIOK
| paTop . P | pey https://m.edsoo.ru/ff0c245a
BsanmoneiictBue Ten
IT 000 .P
SR I ——— BrGmiotexa LIOK
P | f[ https://m.edsoo.ru/ff0c2572
1o Teme "TernoBblie MpoLecch
[ToBTOpenue, o0o0meHue. Permenue
96 pacyeTHBIX M Ka4e€CTBEHHBIX 3a]1a4 bu6nuoreka [JOK
o Teme "KITJ] TermmoBsix https://m.edsoo.ru/ff0c2a22
nBurareaen”
I1 , 0000 .P
97 a?iiiii?f il I(()a‘?ecl’ll-“[]j:l?ljblxe;: GZ:I ) bubamorexa LIOK
P ! A https://m.eds00.ru/ff0c2b30
o teme "KIIJI anexkTpoycTraHOBOK
o JI'IIo6BT0peHI/Ie, 0606(;H€HI/16. BuGmorexa LIOK
aboparopHbIe pabOTHI IO KypC
| PATOPHPIC P | ypey https://m.edsoo.ru/ff0c2c52
CBETOBBIC SIBIICHHS
IT , 0000 . Pa6
0 | rexcravmmotove Saxoms EmGamoncsa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
TEKCTaMH 10 TEM neOaHus 1
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, ob6obmenue. Pabora ¢ bubnuoreka [JOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
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TekcTaMu 110 TeMe "CBETOBEBIE
sBJeHus"

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o606menue. Pabora ¢

102 Texctamu 1o teme "KBanrTosas u 1
snepHas puszuxa"
OBIIEE KOJIMYECTBO YACOB I10 102 3 97

[MPOI'PAMME



https://m.edsoo.ru/ff0c3044
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MPOBEPSIEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA30BATEJIbHOM TPOT'PAMMBI OCHOBHOI'O OBIIETO

OBPA3OBAHUA

7 KJIIACC

Kon
NMpoBepPsieMOro
pe3yJjbTaTa

IIpoBepsiemble npeaMeTHBIE Pe3YJILTATHI 0CBOCHH S OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3oBaHus

1.1

HCIIOJIb30BATb U3YYCHHBIC ITOHATHA

1.2

pas3iiiiuaThb ABJICHUSA IO OIIMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/IquKOC SABJICHUC

1.3

pacro3HaBaTh IMPOSABICHUE HM3YYEHHBIX (DU3MYECKUX SIBICHUH B
OKpYXKaloIlleM MHpe, B TOM 4YHCIe (QU3MUECKUE SBIECHUS B
OpUpoJe, IpPHU 3TOM NEPEBOIUTH MPAKTHUUECKYIO 3aJady B
yu4eOHYI0, BBIAEIATh CYIIECTBEHHbIE CBOMCTBA  (IPU3HAKH)

(bU3UYECKUX SBICHUIN

1.4

OIMCHIBaTh HM3yYCHHBIC CBOWCTBA Tel M (hU3UYECKUE SIBICHUS,
UCHOJb3Ys (U3HUECKHE BEIUYHMHBI, IPU ONUCAHUM MPAaBUILHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJIb3YEMbIX BEJIUYMH, HX
0003HAaYeHUs M eIUHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIUYHHY C
OpPYTMMU  BEIMYMHAMM,  CTPOUTHh  TIpaUKHd  U3YUYEHHBIX

3aBUCUMOCTEH (bHSquCKI/IX BCINYHNH

1.5

XapakTepu30BaTh CBOWCTBA TeN, (u3MUecKue SBICHUS U
IIPOLIECCHI, MCIIONb3Yysl HW3YYEHHBIE 3aKOHBI, IIPU ITOM JaBaTh
CIOBECHYIO  (OpPMYIMpPOBKY 3aKOHAa H  3alUChIBaTh  €ro

MaTCMAaTUYCCKOC BBIPAKCHUC

1.6

00BACHATh PU3NYECKUE SIBIECHUS, IPOLIECCH] U CBOWCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABILATH IPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHWe W3 | — 2 JIOTMYecKuX IIaroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUH, (U3NUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

1.7

peumarb paC‘IéTHBIe 3aJa4u B 1-2 ﬂeﬁCTBHH, HCIIOJIb3Yys 3aKOHBI U

(I)OpMyJ'H:I, CBA3BbIBAIOIIHEC (I)I/I3I/ILIGCKI/IC BCJIIMYHWHBI. Ha OCHOBC
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aHalM3a YCIIOBHsS 3aJa4d  3allUCBIBaTb KPAaTKOE YCJIOBHE,
NOJCTaBIATh (PU3MUECKHE BETMYMHBI B (DOPMYIBI U MPOBOIUTH
pacuéThl, HAXOAWUTH CIPABOYHBIE JaHHbIE, HEOOXOAWMBIE s
pelieHus  3a1ad, OLCHMBAThb PEATMCTUYHOCTb  ITOJIyYEHHOU

(bu3UYECKON BETUINHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PELIUThH MPU MOMOIIH
(Gu3MYECKUX METO/IOB, B OIMCAHUU HCCIEAOBAHUS BBIICTATH
MpoOBEpSEMOE  NpPEAnoiokeHue  (TUMOTe3y), pa3inyaTth U
HHTECPIIPETUPOBATH HOHy‘IGHHBIfI pE3yIbTaT, HAXOAUTH OIIIMOKN B

XOI¢€ ombITa, A€J1aThb BBIBOJbLI 110 €T0 pE3yJIbTaTaM

1.9

IMPOBOJAUTL OIIBIThI I10 Ha6JIIOI[eHI/IIO (1)I/I3I/I'-ICCKI/IX SIBJICHUU WU
(GU3MYECKUX CBOMCTB Tel: (OPMYIHpPOBATH  IPOBEPSIEMBIC
NPE/NOJIOKEHUs, COOMpaTh YCTaHOBKY W3 TPEIJI0KCHHOTO
000pyOBaHUs, 3alKCHIBAaTH XOJA OMNbITa U  (HOpMYIHPOBATH

BBIBOJIbI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHHsI C UCIIOIb30BAHUEM AHAJIONOBBIX U
U(POBBIX MPUOOPOB, 3AMHUCHIBATH IMOKa3aHHsI MPUOOPOB C YIETOM

3a/laHHON a0COTIOTHOW MOTPEIIHOCTH U3MEPEHU I

1.11

OPOBOJUTH HCCJIEIOBAHNWE 3aBHCHUMOCTH OJHOW (DU3NYECKOM
BEJIMYMHBI OT JAPYrod C HCIOJIb30BAHUEM MPSMBIX H3MEPEHMH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOIO UCCIIEOBAHUS, COOMPATh
YCTAaHOBKY M BBINOJHATh W3MEPEHMs, CIEAysS MNPEAIOKEHHOMY
iaHy, (UKCHpPOBATh pPE3YJIbTaThl TMOJYYEHHOW 3aBUCUMOCTH
(¢U3nUIeCKNX BETUYMH B BUJE NMPEUIOKEHHBIX TaOIHIl U TPpaduKOB,

ACJIaTb BBIBOJEI IO PE3YyIbTaTaM UCCICAOBAHUA

1.12

IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYUH, CICIyS
NOPEUIOKEHHON WHCTPYKLIMM: TIPU BBINOJIHEHUU W3MEPEeHUi
coOupaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAUECHUE

HCKOMOH BEJIMYHHBI

1.13

coOmoIaTh MpaBWIa TEXHUKA O€30macHOCTH TIpu  padbore ¢

1abopaTopHbIM 000PYI0BaHHEM

1.14

YKa3bIBaTh TPHUHIMIBI JICHCTBUS TPHOOPOB M TEXHUYCCKHUX
YCTPOWCTB, XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS H3YYEHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IMOMOIIBIKO HX OIIMCAaHMA,




60

HCIIOJIb3YysA 3HaHUuA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBIICHUH H

HEoO0XOMble (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOIUTH MPUMEPH (HAXOOUTh HHPOPMALMIO O TpPUMEpax)
MMPAKTHUYICCKOI O HUCITOJIB30BAaHUA (1)I/ISI/I‘I€CKI/IX 3HAHUU B
MOBCETHEBHOM KU3HU JJs1 obOecrieyeHus: 0e30MacHOCTH IpHU
oOpamieHMM ¢ TpuUOOpaMHM W TEXHUYECKUMH YCTPOWCTBAMH,
COXPAaHEHHUS 3J0POBbSI U COONIOJICHUS HOPM SKOJIOTHYECKOTO

MOBEJICHHS B OKPYXAIOIIEH cpee

1.16

OCYILIECTBIISATH OTOOP MCTOYHUKOB MH(pOpManuu B cetu VHTepHET
B COOTBETCTBUM C 3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIIUXCS 3HAHUN U MYTEM CpaBHEHUS PA3IUYHBIX UCTOYHUKOB
BBIIEIIATH UH(POPMALIHMIO, KOTOpasi SBJSETCS MPOTUBOPEUMBON HIIU

MOJKET OBITh HeﬂOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh npu BBITIOJTHEHUH Y4EOHBIX 3alaHui
HAy4YHOIIONYJISIPHYIO  JIUTEpaTypy (DU3MUECKOro CoJlepKaHusl,
CIPAaBOYHBIE MaTepualbl, pecypcsl ceTn IHTepHeT, BiIaaeTh
npuéMaMl  KOHCIIEKTUPOBAaHUS ~ TEKCTa,  MpeoOpazoBaHUS

uH(OpMaIUU U3 OHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3/laBaTb COOCTBEHHbIE KpaTKHE€ IHUCbMEHHbIE U  YCTHBIE
cooOlieHuss Ha OCHOBE 2 — 3 UCTOYHMKOB HH(OpMaLUU
(Gu3nyeckoro coaepkaHus, B TOM 4ucie NyOIMYHO JenaTh
KpaTKUe COOOLIEHHs O pe3yiapTaTax IPOEKTOB WM Yy4eOHBIX
WCCIIEJOBAHUM, TIPU STOM TPAMOTHO HCIIOJIB30BATh H3Y4YEHHBIN
NOHATUMHBIM ~ ammapar  Kypca  (U3MKH,  CONPOBOXKIATh

BBICTYIIJICHUE NTPE3EHTAlNEN

1.19

OpU  BBIIOJHEHUM Y4EOHBIX IIPOEKTOB UM  MCCIEAOBaHUM
pacnpenensate OO0S3aHHOCTM B TpyNIEe B COOTBETCTBUHU C
IIOCTABJICHHBIMHM 3aJja4aMM, CJEIUTh 32 BBINOJHEHUEM IUIaHa
NeWCTBUM, aJeKBaTHO OLCHMBAaTh COOCTBEHHBIM BKIaa B
JESATENbHOCTh  TPYNNBI,  BBICTPaWBaTb  KOMMYHHUKaTHBHOE

B3aUMOJICUCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIINUX

8 KJIACC

Kon

IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAaThbl 0CBOCHHUSI OCHOBHOI
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NPOBEPSIEMOT0
pe3yJbTaTa

o0pa3oBaTe/IbHOM NPOrPaMMBbI OCHOBHOI'0 00111€ro
oOpa3zoBaHus

11

HCIIOJIb30BAaTh IMOHATHA

1.2

pasiinydaTth ABJICHHA IO OIMMCAHUIO UX XaPaAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3MUECKOE SIBJICHHE

1.3

pacro3HaBaTh TPOSBIECHUE W3YYCHHBIX (U3MUYECKUX SIBIICHUN B
OKpy)XaloIllleM Mupe, B TOM 4ucie (U3NYECKUe SBICHUS B
Opupose, MNpU OSTOM TEPEBOIUTh MPAKTHUECKYIO 3aJady B
yueOHYI0, BBIICTATh CYIIECTBEHHBIE CBONCTBA  (TMPU3HAKH)

(bu3HYECKUX SIBJICHUN

1.4

OINUCHIBAaTh HM3YyYEHHBIC CBOMCTBA Tel M (U3NYECKHE SBICHUS,
UCTIONB3YS (DM3WYECKHUE BEIUYHMHBI, NMPH ONUCAHWH TPABUILHO
TpakToOBaTh (U3MYECKHUH CMBICT  HCIOJIB3YEMBIX  BEIIMYHWH,
0o003HAaUeHUS W EAWHHUIBI (DU3NYECKUX BEIMYMH, HAXOIUTh
dbopMynbl, CBA3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEIUYHHY C
IPYTUMHU  BEJIMYHMHAMH, CTpOUTh  TpadUKd  HU3YYCHHBIX

3aBUCHUMOCTEHN (PU3NYECKUX BETUUNH

1.5

XapakTepu30BaTh CBOWCTBA Tel, (HU3MUECKUE SBICHHUS U
IPOLIECCHI, MCMONb3Yysl HM3y4EHHBbIE 3aKOHBI, NpPU 3TOM JaBaTh
CIIOBECHYI0O  (OPMYJIMpPOBKY 3aKOHAa M  3alUChIBaTh  €ro

MAaTEMAaTUYICCKOC BBIPAKCHHUC

1.6

OOBSICHATH (PU3UUECKHE TPOIIECCH U CBOWCTBA TEJ, B TOM UHUCIE U
B KOHTEKCTE CUTyalUl MPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa:
BBISIBIISATh NTPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE
u3 1 — 2 noruueckux mwaroB ¢ nomouipto 1 — 2 H3ydeHHBIX
CBOMCTBA (U3WYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIIHU

3aKOHOMEPHOCTH

1.7

pemars pacu€THbIE 3a/1a4i B 2 — 3 IEHCTBUS, UCIIONb3Ys 3aKOHBI U
(GopMyiibl, cBA3bIBAIOIIME (PU3UYECKHE BEIMYMHBI: Ha OCHOBE
aHanM3a yCIO0BUSA 3aJa4M 3allUChIBATH KPATKOE YCIOBUE, BBIABIIATH
HEJIOCTAaTOK JIAHHBIX JUIS pEIICHUs 3aJayd, BHIOMpATh 3aKOHBI U
dopmyIibl, He0OX0AUMBIE ISl €€ pelIeHus], TPOBOIUTh PacUEThl U
CpPaBHUBATh IIOTYYEHHOE 3HAY€HHE (PU3NUECKOW BEIUYHMHBI C

HN3BCCTHBIMHU JaHHBIMHU
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1.8

paciio3HaBaThb HpO6J'IeMLI, KOTOPBIC MOKHO PCHIUTHL ITPU IMOMOIIA
(I)I/I3I/III€CKI/IX MCTOHOB, HCIOJb3Yyd OIHNCAHUC UCCICIAOBAHUAA,
BBIACTIATDH ITPOBEPSACMOC MMPCAINOI0XKEHUC, OLI€CHHUBATh
MMpaBUJIbHOCTb IIOPAAKAa TIIPOBCACHUA HCCIICAOBAHUA, [JCJIATh

BBIBOJbI

1.9

IPOBOJUTH OMNBITHI 110 HAOMIOJCHHUIO (DPU3MUYECKUX SIBICHUN WU
¢u3uyeckux CBOICTB Ted: (OPMYIHPOBATH IPOBEpSEMbIE
OpPENOIOKEHUs, CcoOUpaTh YCTaHOBKY W3 IPEATIOKEHHOTO

000py10BaHUsl, ONUCHIBATH X0 OMbITa U (DOPMYIUPOBATH BHIBOJIBI

1.10

BBIMIOJIHATH TPSIMbIE U3MEPEHHSI C MCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB W JaTYMKOB (U3WYECKHX BEJIWYHMH, CpPaBHUBATh
pe3ynbTaThl HM3MEPEHHH C Y4€TOM 3aJlaHHOW  aOCOOTHOM

MOrpCIIHOCTH

1.11

MPOBOJUTh HWCCJIEIOBAHUE 3aBUCUMOCTH OJIHON (HU3UYECKOM
BEJIMYMHBI OT JPYrod C HUCIHOJb30BAHUEM IMPSAMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY W BBIMOIHATH
U3MEpEHUsI, CIeAysd TMPEAIOKEHHOMY IIIaHy, (QUKCUPOBATh
pe3ynbTaThl TMOJYYEHHOM 3aBUCUMOCTH B BHAEC TaOIUI[ U

rpaduKoB, AeaaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEJOBaHUS

1.12

MPOBOJUTH KOCBEHHBIE W3MEPCHHsI (U3HUYSCKUX  BEIHYUH:
IUIAHUPOBAaTh  M3MEPEHHs, CcoOupaTh  AKCIEPUMEHTAIbHYIO
YCTaHOBKY, CleAys MpeIIoKEHHOW WHCTPYKUWU, U BBIYUCIATH

3HA4YCHUEC BCIINYHUHBI

1.13

C06J'IIOI[aTB InpaBuJia TCEXHUKHU 0e30macHOCTH Ipu pa60Te C

71a00paToOpHBIM 000pYyI0BAHUEM

1.14

XapaKkTepU30BaTh NMPUHIUIBI IEHCTBUS H3y4EHHBIX NMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOM Ha MX ONUCAHUS, UCIONb3Ys
3HaHHUSI O CBOWCTBAaX (PM3UYECKHX SBICHUH W HEOOXOIUMBIC

¢uznyeckue 3aKOHOMEPHOCTH

1.15

paciio3HaBaTb IMPpOCTHIC TCXHUYCCKUC YCTpOﬁCTBa n
HN3MCPUTCIILHBIC HpI/IGOpH Mo CXCMaM U CXCMATUYHBIM PHCYHKaM,
COCTaBJIATb CXEMBI JJICKTPHUICCKUX IICHGI\/'I C ITOCJIEAOBATCIIBHBIM H
nmapauiCJIbHbIM COCIHMHCHHUCM JJICMCHTOB, pa3jindas YCIOBHBIC

0003HaYCHHUS SJIEMEHTOB OJICKTPUICCKUX Lenei
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1.16

OPUBOIUTH TPHUMEPHl (HAXOAUTh HMH(OPMAIMIO O MPHUMEPAX)
NPAaKTUYECKOTO  HUCIONB30BaHUS  (U3MYECKMX  3HAHUH B
MOBCETHEBHOM KU3HU JJs1 obOecrieyeHus: 0e30MacHOCTH IpHU
oOpaiieHuu ¢ npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpAHEHMs 3I0pOBbS U COONIOAECHUS HOPM HKOJIOTHYECKOTO

MIOBEJICHHS B OKPYXAIOLIEH cpee

1.17

OCYIIECTBIIATh MOUCK MHGPOpPMALUU (PU3NYECKOTO COJEpKAHHS B
cetu lIHTEpHET, Ha OCHOBE HMEKOIIMXCA 3HAHUU U IIyTEM
CpaBHEHUSA JIOTIOJTHUTENBHBIX HMCTOYHUKOB BBIJICIIATH
UHPOPMAIUIO, KOTOpas SBJISETCS MPOTHUBOPEUMBOM WM MOMKET

OBITH HEJIOCTOBEPHOM

1.18

UCIOJIb30BaTh IPHU BBINOJIHEHUU YYEOHBIX 3aJaHUl Hay4YHO-
MOMYIAPHYIO JIUTEPATYPy (PU3UUECKOrO COJepKaHUs, CIIPAaBOYHbIE
MaTepuaibl, pecypchl ceTu HHTepHer; Bianerb npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MNpeoOpazoBaHus HHPOPMALUU U3

OJTHOM 3HAKOBOW CHCTEMBI B JIPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIE TIHCHMEHHBIE H KpPaTKHE YCTHBIE
cooOmeHus1, 00001mas HHPOPMAITUIO U3 HECKOIBKUX HCTOYHUKOB
buznyecKkoro cofepKaHusi, B TOM 4HCIe MYOJIUYHO MPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WM HCCIEAOBATEIbCKOW AESITeNIbHOCTH,
IPU O3TOM TPAMOTHO MCIIOJIB30BaTh W3YyUYCHHBIM MOHATUIHBIN
anmapat  Kypca  (U3HWKH,  CONPOBOXIATh  BBICTYILICHUE

Mpe3eHTanein

1.20

OpU  BBIIOJHEHUM Y4eOHBIX IPOEKTOB U  MCCIEAOBaHUM
bu3nyeCKuX MPOILECCOB pacHpeesiTh O0sI3aHHOCTU B TPYIINE B
COOTBETCTBUM C IIOCTAaBJIECHHBIMU  3aJjayaMM, CJIEOUTh 3a
BBITIOJIHEHUEM IIJIaHA AEUCTBUM U KOPPEKTUPOBATH €T0, aJ€KBATHO
OLICHMBATh COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTH TPYIIIHI,
BbICTpAauBaTh KOMMYHUKAaTHBHOE B3aMMOJCHCTBHE, MPOSBIL

TOTOBHOCTDH pa3pcuiaTb KOH(l)J'II/IKTBI

9 KJIACC

Kon
NpoBepsAEeMOro
pe3yJbTaTta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI'0 00111€ro
oOpa3zoBaHus
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1.1

HCIIOJIb30BATb U3YUYCHHBIC ITOHATHA

1.2

pa3iandaTh ABJICHHUA IO OINMMCAHUIO MX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/IBI/I‘-ICCKOG SIBJICHUC

1.3

pacrio3HaBaTh MPOSBIEHHE HM3YYEHHBIX (DU3MUYECKUX SIBICHUI B
OKpYXKaloIlleM MHpe, B TOM 4YHcie (QU3UUYECKUEe SBICHUS B
OpUpOJE, IPHU 3TOM INEPEBOIUTh MPAKTHUUECKYIO 3aJady B
yu4eOHYI0, BBIAEIATh CYIIECTBEHHbIE CBOMCTBA  (TIPU3HAKH)

bU3HUYECKUX SIBICHUI

1.4

OIMCHIBATh HM3yYCHHBIC CBOWCTBA Tel M (hU3MYECKUE SIBICHUS,
UCHOJb3Ys (U3UUECKHUE BEIUYMHBI, IPU ONUCAHUM MPABUILHO
TPAaKTOBaTh  (PU3MUECKMM CMBICT  HUCHOJIB3YEMBIX  BEJIWYMH,
0003HAaYeHUs M eIUHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMyIibl, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYHHY C
JPYTMMH  BEIMYMHAMM,  CTPOUTHh  TIpaUKHd  U3YUYEHHBIX

3aBHCUMOCTEH (PU3NUECKUX BETHUNH

1.5

XapakTepu30BaTh CBOWCTBA TeJN, (u3MyecKkue SIBICHUS U
IIPOLIECCHI, HMCHOJb3ys H3YYECHHBIC 3aKOHBI, IIPU HSTOM J1aBATh
CIIOBECHYIO  (OpMYJIMpPOBKY 3aKOHAa M  3alUCBhIBaTh  €ro

MaTCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSACHATH (pU3NYECKUE TPOLIECCHl M CBOIMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyallUi MPaKTUKO-OPUEHTHPOBAHHOT'O XapakTepa:
BBISIBIISATh [TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
U3 2 — 3 JIOTMYECKHX MIaroB C TMOMOIIBI0 2 — 3 HM3yYEHHBIX
CBOIMCTBAa (M3MUYCCKUX SBICHHH, (HU3MYECKUX 3aKOHA WIH

3aKOHOMCPHOCTHU

1.7

pemaTh pacy€THbIC 3a1a4yu (ONMUparonuecs Ha CUCTeMy U3 2 — 3
yYpaBHECHHMI), HCHONB3ys 3aKOHbI M (DOPMYJIBI, CBS3BIBAIOIINE
dusznuecKkue BENWYMHBI: HAa OCHOBE aHalW3a YCIOBHS 3aJa4
3alMMCbIBATh KPATKOC YCJIOBHEC, BLBIABJIATHL HCAOCTAIOIIUC WJIIHU
W30BITOYHBIE  JaHHBIC, BBHIOMPATh 3aKOHBI U  (POPMYIIHI,
HEOOXOIUMBIE VIS PEUICHHS, MPOBOAUTH PAcu€Thl M OIICHUBATH

PCATUCTUYIHOCTD MMOJYUCHHOI'O 3HAUCHUSA (I)HSHQCCKOﬁ BCIIMYHHBI

1.8

pacClio3HaBaThb HpO6J'IeMLI, KOTOpPBIC MOKHO PCIOWUTH IIPpHU ITOMOIIH

(I)I/I3I/I‘-ICCKI/IX MCTOHOB, HUCIOJIB3yd  OIMMCAHUC  HCCICAOBAHUS,
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BBIACJEITH MPOBCPACMOC MPECAIIOIOKECHNEC, OLICHUBATDL IMPABUJIBHOCTD
MopsaKa MMPOBCACHUA HCCIICJOBaHusI, JACJ1aTh BbBIBO/JIHI,

MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOJCHUH U OIBITOB

1.9

IMPOBOJAUTL OIIBITHI 11O HaGJHOI[eHI/IIO (1)I/ISI/I‘ICCKI/IX SIBJIECHUU WU
(U3NIECKUX CBOWCTB TeJ: CAMOCTOSTENFHO COOMpATh YCTaHOBKY
13 U30BITOYHOrO Habopa 000PYyIOBaHUS, ONMKMCHIBATH X0/ ONBITA U

€T0 PC3yJIbTAaThlI, (I)OpMy.]'II/IpOBaTL BBIBObI

1.10

IPOBOJUTH IPHU HEOOXOAWMOCTH CEpHUI0 TPSIMBIX H3MEPEHUil,
OmpeseNsisi CpeHee 3HauUCHHE U3MepsieMOil BeTHuuHbI ((hoKycHOe
paccTosiHue coOMparolIeil JMH3bI), 000CHOBBIBATh BHIOOP criocoba

u3MepeHust (M3MEPUTEIILHOTO TPUOopa)

1.11

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3UUECKHUX BEIMYUH C
UCII0JIb30BaHUEM MPSIMBIX U3MEpEHUI: IJIAaHUPOBATh
UCCIIEJIOBAHUE, CaMOCTOSITETILHO cobuparb YCTaHOBKY,
(UKCHPOBATH PE3yJIbTAThI MTOJYYEHHON 3aBUCHUMOCTU (PU3UUECKUX
BEIMYMH B BuAe TaOnuuuM TpaduKoB, JAeNaTh BBIBOABI 110

pe3yibTaTam UCCIIeI0BAHUS

1.12

MMpOBOAUTL  KOCBCHHBLIC  U3MCPCHUA (bl/ISI/I‘IeCKI/IX BCIINYHNH:
IJIaHUPOBATH HU3MCPCHUA, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO
YCTAHOBKY ¢ BBIIIOJHATE HN3MCPCHUSA, CICAYS HpGI[J'IO)KGHHOﬁ
HWHCTPYKIOWH, BBIYHUCIATL 3HAUCHUC BCIWYMWHBI U aHAJIU3UPOBATH
IMOJIYYCHHBIC PE3YJIbTAThl C y‘IéTOM SaﬂaHHOﬁ MOrpCIIHOCTHU

U3MEpPEHUN

1.13

C06J'IIOI[aTB InpaBuJia TCEXHUKHU 0e30macHOCTH Ipu pa60Te C

1a0opaTopHbIM 000py10BaHUEM

1.14

pa3nuyaTh OCHOBHBIEC MIPU3HAKU U3YUYEHHBIX (PU3MUYECKUX MOJIEIICH:
MaTepuanbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYEHHBII
HMCTOYHUK CBETA, JIy4, TOHKas JMH3a, IJIaHETapHasi MOJEb aToMa,

HYKJIOHHAs MOAECJIb aTOMHOI'O gApa

1.15

XapakTepu30BaTh NPUHIUIBI JCHCTBHUS W3y4EHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONHUCAHMSA, HUCIIONb3Ys
3HaHMSI O CBOWCTBAaX (PU3MUECKUX SIBICHUW M HEOOXOIUMbIE

(1)I/I3I/I‘I€CKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BATh CXEMBI MW CXEMATUYHBLIC PUCYHKU M3YUYCHHBIX
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TEXHUYECKUX  YCTPOMCTB, U3MEPHUTENbHBIX  MNPHOOPOB |
TEXHOJIOTHYECKUX  MPOIECCOB  TpPH  pEIIeHuHu  y4eOHO-
MPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI ISl TOCTPOEHUS

n300pakeHUi B MJIOCKOM 3epKajie U coOuparolien TuH3e

1.17

OPUBOJUTH MPUMEPHl (HAXOOUTh HMHPOPMALMIO O TMpUMEpax)
MPAKTHYECKOTO  MCIONb30BaHMUS ~ (PU3MUECKHX  3HAHUH B
IOBCEJHEBHOM JKM3HM Uil oOecredeHus Oe30lacHOCTH IpHU
oOpamieHun ¢ mnpuOopaMd M TEXHUYECKHMMHU YCTPOWCTBaMH,
COXPAHEHHUS 3J0pOBbSI U COOJIFOJIEHUS HOPM SKOJIOIMYECKOIo

MOBEJICHUS B OKPYXKaIOWIEeH cpee

1.18

OCYIIIECTBIISATh MOMCK MH(POpMAUu (HU3MUECKOTO COACPKAHHS B
cetu MuTepHeT, caMocTOATENhbHO (QOPMYIHUPYS TTOMCKOBBIM
3anpoc, HaXOAUTh MYTH OMPEIETICHHs TOCTOBEPHOCTHU MOTYyYSHHON
uH(OpPMAIIUU HA OCHOBE UMEIOIINXCS 3HAHUW U JIOMOTHUTEIbHBIX

HUCTOYHUKOB

1.19

UCIIOJIb30BaTh MPHU BBIMOJHEHUU YUEOHBIX 3aJaHUl Hay4YHO-
HONYJSIPHYIO JINTEPATYpy (PU3UUECKOrO Coep KaHusl, CIIPaBOYHbIE
Marepuaiibl, pecypcbl cetu HWHTEpHET; BIageTh NpPUEMAMH
KOHCIIEKTHUPOBAaHUS TEKCTa, NpeoOpa3oBaHus WHPOpMaAIUU U3

OJIHOM 3HAKOBOU CUCTEMBI B IPYI'yIO

1.20

C03/1aBaTh COOCTBEHHBbIE MUCbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE HMH(pOpPMAIIUU M3 HECKOJIBKUX HCTOYHHUKOB (PU3UYECKOTO
COJIepKaHusl, MyONUYHO MPEACTABIATH pPE3YyIbTaThl MPOCKTHOMN
WM HWCCIIEIOBATEIIbCKOM JIEATEIIbHOCTH, MPU 3TOM TI'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIM TMOHATUUHBIA anmapar u3y4aeMoro
pazzena (QU3MKU M COMPOBOXKAATH BHICTYIUICHHUE MpE3CHTaIuel ¢

y4€TOM 0COOCHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

OpU  BBIOJHEHUH Y4eOHBIX TPOEKTOB UM  MCCIEAOBaHUMN
(bu3MYECKUX MPOILIECCOB paCHpeesiTh OOsI3aHHOCTU B TPYIINE B
COOTBETCTBUM C TIOCTABJICHHBIMU  3aJayaMH, CIEAUTh 3a
BBITIOJIHEHUEM TUTaHA ACUCTBUN U KOPPEKTHPOBATH €T0, aJeKBaTHO
OLICHHWBATh COOCTBEHHBIM BKJIaJ] B JEATENHOCTh TPYIIIBL,
BBICTPAMBaTh KOMMYHUKATHUBHOE B3aUMOJCICTBUE, MPOSBIISL

TOTOBHOCTB pa3pemaTh KOH(IMKTHI
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ITPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pasnena

Koxa
3JIeMEeHTAa

IIpoBepsieMble 3JIeMEHTHI COEPIKAHUSA

®U3UKA U EE POJIb B IO3HAHWM OKPYXAIOIIIETO MUPA

1.1

®usznka — Hayka O Ipupoje. fIBIeHUS NPUPOIBIL.
@usnyeckue SBICHUSA: MEXaHUYECKHE, TEIIOBBIE,

SJICKTPUYCCKHUEC, MAITHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

duszndeckue BEIMYHUHEL. I/IsMepeHHe (bHSPI‘IeCKI/IX
BenuuuH. Duzndeckue HpI/I60pBI. HOFpeI_I_IHOCTB

n3MepeHuil. MexayHapoHas CUCTEMA €IMHULL

1.3

ECTCCTBCHHOHaquLIﬁ METO IIO3HAHUA:
Ha6JIIOI[eHI/Ie, IIOCTaHOBKa Hay4HOI'O BOIIpoOCa,
BBIIBUJKCHHUE THUIIOTE3, ISKCICPUMCHT II0 IIPOBCPKE

THUIOTE3, 00BICHEHHE HAOII0JaEMOr'0 IBJIEHUS

1.4

Onucanune (U3NYECKUX SBICHUH C  TOMOIIBIO

MoJeiaei

1.5

[TpakTuyeckue paboOTHI:

###Par##113mepenne pacCTOSTHUM.
#H##Par###13mepenne o0bEMa XXUIAKOCTH U TBEPIOTO
Tena.

#HHPar####0OnpeneneHue pa3sMepoB MallbIX TeJ.
#HH#Par###l3mMepenue TeMrepaTypbl MpPU TTOMOIIU

KHUJKOCTHOTO TEPMOMETPA U AaTYMKA TEMIIEpaTyphl

ITEPBOHAYAJIBHBIE CBEJJEHU A O CTPOEHUUN BEILIECTBA

2.1

#HPar###CTtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasMepbl. OmbIThI, JT0Ka3bIBAIOLIUE TUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#HHPar#H#t ] smkenne  yactui BemiectBa.  CBs3b
CKOPOCTM JBIDKCHMSI YaCTHUI[ C TEMIEepaTrypoil.

bpoyHoBckoe nBmwxkenue, muddy3us

2.3

B3aHMOH€ﬁCTBHe YaCTHLl BCIICCTBA: IIPUTAKCHHUEC U

OTTAJIKUBAHUE
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24

##H#Par##H# Arperatasle COCTOSIHUS BEILECTBA:
CTPOCHHE  Ta30B, KUIKOCTEH U TBEPHABIX
(kpuctamnmuyeckux) Ted.  B3auMmocBsI3bp  Mexay
CBOMCTBAaMM BEIIECTB B  pPa3HbIX arperaTHbIX

COCTOSHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHHU BOJIBI

2.6

[TpakTuyeckue pabOTHI:

#H##Par####0nenka nuaMerpa aToMa METOJOM PsIOB
(c uconb3oBanueM ¢otorpaduii).

#HAH#Par###OnpITEI  TO  HAOMIOACHUIO  TETUIOBOTO
pacIIupeHusl Ta30B.

#HHHPar###0nbITEl IO OOHAPY)KEHUIO JCHCTBUS CHJI

MOJICKYJISIPHOI'O ITPUTAKCHU S

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

31 MexaHu4ecKkoe JIBHOKCHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBM)KCHUE
##HPar##H##Cxopocts.  CpemHss  CKOpOCTh  TIpHU
3.2 HEPABHOMEPHOM JIBM)KEHUHU. Pacuér myTu u BpeMeHu
JIBMOKEHUS
SIBnenue nHepuuu. 3aKoH uHepLUUU. B3aumopelicteue
3.3 Tel KaK MPUYMHA H3MCHCHHSI CKOPOCTH JBW)KCHUS
Ten. Macca kak Mepa HHEPTHOCTH Tejia
34 #HHHPar#H# InornocTh BemecTBa. CBA3b INIOTHOCTHU C
. KOJIMYE€CTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIECTBA
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS Tell
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIIBIO TUHAMOMETpA
#H#HPar### SIsnenne TaroreHusa u cuia tsokectd. Crta
3.7 TSOKECTM Ha  Jpyrux IulaHetax. Bec  Tena.
Hesecomocth
38 Cuna Ttpenus. TpeHUEe CKONbXEHUS U TPEHHE TMOKOS.
' TpeHue B npupose U TEXHUKE
3.9 #H##Par###CnoxeHnue Cui, HalpaBJIEHHBIX MO OJHON
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npsMoii. PaBHozelicTByrOIIas CUII

3.10

[IpakTrueckue paboTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBHMIKEHHS
(mapuka B KHJAKOCTH, MOJEIU 3JIEKTPHUYECKOrO
aBToMoOUJisi W Tak jganee). OmnpezneneHue cpeaHeit
CKOPOCTH CKOJIbKEHHMsSI Opycka WM IIapuKa [0
HAKJIOHHOM IuiockocTH. OmnpeneneHue IMIOTHOCTH
TBEéproro  Tena.  OMmBITBI,  JI€MOHCTPUPYIOIIHE
3aBUCHUMOCTb pacTskeHUs (nedopmanuu) MpyKUHBI
OT MPUJIOKEHHOU CUJIbI. OTBITHI, IEMOHCTPUPYIOIIHE
3aBHCHMOCTb CHJIBI TPEHHS CKOJBKEHHUS OT Beca Teja

U XapaKTepa COMPHKACAIOMINXCS TOBEPXHOCTEN

3.11

dusndyeckre SIBJICHUS B IpUpoAc: MPUMEPBI ABUKCHUA
C PAa3JIMYHBIMU CKOPOCTSIMU B )KMBOI M HEXHBOM

IIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texnuueckue yCTpOHCTBA: JMHAMOMETD,

IIOAIIMITHU KN

JTABJIEHME TBEPJIbIX TEJI, )KUJKOCTEN 1 T'A30B

4.1

HaBnenue TBEpAOro Tena. CrocoObl YMEHBIICHHUS U

YBCIIMUCHUA OABJICHUS

4.2

JlaBnenue Trasza. 3aBHUCHUMOCTb JaBJIEHHUS Traza OT

00BEMa, TEMIIEPATyPHI

4.3

Hepe)laqa JaBJICHHUA TBépI[I)IMI/I TCJIaMHU, X KUAKOCTAMU

u razamu. 3akoH ITackana. IIneBMaTHnyeCcKre MallIMHEI

4.4

3aBUCUMOCTh JaBJCHUS KUIAKOCTH OT TJIyOUHBI.
I'unpocratnueckuid  mapanokc.  CooOmiaromuecs

COCYJbI. FI/II[paBJ'II/I‘ICCKI/Ie MEXaHH3MbI

4.5

Atmocthepa 3emianm U atMocepHOE JIaBIECHHE.
[IpuumHbl CylecTBOBaHUS BO3IYIIHOW OO0OJOYKH
3emuIu. OnbIT Toppuuemnu. 3aBUCHUMOCTD
aTMoc(epHOro JaBJICHHS OT BBICOTHI HAJl YPOBHEM

Mopst

4.6

N3mepenue atmocdeproro nasnenus. [Ipubopsl ans
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HU3MCPCHUMA aTMOC(bCpHOI‘O JaBJICHUA

4.7

JlelicTBUE KUIKOCTHA W Ta3a Ha MOTPYKEHHOE B HUX
Teno. BeltankuBaromas (apxumenoBa) cuiia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3ayxonnasanue

4.9

[IpakTueckue pabOThI:

HccnepoBanue 3aBUCHMOCTM Beca Tella B BOJAE OT
00béMa TOTrpYyKEHHOH B KHUIAKOCTh YacTH Tela.
Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JEHCTBYOIEH
Ha Telo, IOrpyXEHHOE B JKUIAKOCTh. I[IpoBepka
HE3aBUCHUMOCTH BBITAJIKMBAOLIECH CUJIBL,
JNEUCTBYIOLIEN Ha TEJIO B KUIAKOCTH, OT MAacChl Tela.
OnbITHI, JIEMOHCTPUPYIOLLIHE 3aBHCUMOCTD
BBITAJIKUBAIOIIEHA CHWJIbI, JIEUCTBYIOLIECH HA TEIO B
KHUIKOCTH, OT 00BEMa MOrPYKEHHOH B KHUAKOCTH
yacTU Tejla MU OT  IUIOTHOCTH  YKUJKOCTH.
KoHcTpynpoBanue apeomerpa Ui KOHCTPYMPOBAHUE

JIOOKH U OIPENIEIIEHUE €€ TPY30IOABEMHOCTH

4.10

dusnueckre  SBICHUS B OPUPOAE:  BIUSAHHUE
aTMOC(EpHOr0 JaBJICHUS HAa JKUBOM OpPraHu3M,

IJIaBaHUE PBIO

411

TexHuueckre yCTpoicTBa: COOOIIAOIIMECS COCYABI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYCCKUN Tpece,
MaHOMETp, ©OapoMeTp, BBICOTOMEp, MOPIIHEBOU

HacocC, apCoOMETp

PABOTA, MOIIHOCTD, OHEPI'M A

5.1 Mexanunueckas padbora

5.2 Mexanuyeckasi MOIIHOCTh

53 [IpocTeie MexaHM3MBI: pbIYar, OJIOK, HaKIOHHAA
' 10ckocTh. [IpaBuio paBHOBecHs pblyara

5.4 [Ipumenenue mpaBuiia paBHOBECHUS pblyara K OJI0Ky

- «3omotroe  mpaBwiIo» MexaHwku. KoaddunueHt

MOJIC3HOTO ~ JeHCTBUS ~ MexaHu3MoB.  [IpocTeie
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MCXaHU3MBI B 6BITy 1 TCXHHUKC

5.6

[ToTenmumanpHass dHEPTHM Teja, TMOJHITOrO Haj

3emnéit

5.7

Kunernueckas sneprust

5.8

[Tonnas mexanuueckasi Heprus. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHHYIECKOM OHCPIruun

5.9

[TpakTuyeckue paboTHI:

###Par#H#Onpenenene pabdoOThl CUIIBI TPEHUS IpPU
PaBHOMEPHOM JIBIDKEHUHM Tejla MO TOPU30HTAIbHOU
noBepxHOCTU. MccnenoBanue YCIOBHI paBHOBECHUS
peraara. M3mepenune KIIJI HakIOHHOM INIOCKOCTH.
W3yueHne 3akoHa  COXpaHEHHS  MEXaHWYECKOH

SHEPTUu

5.10

duznyeckue SABJICHUS B npupoac: pblHyaru B TCJIC

YCJIOBCKaA

5.11

TexHuyeckue yCTpOWCTBA: pblUar, IMOABHKHBIM H
HETIO/IBMKHBIM ~ OJIOKM, HAKJIOHHAs  IJIOCKOCTH,

MIPOCThIE MEXAHU3MBI B OBITY

8 KJIACC

Kon
pasaena

Kon
JIEMEHTAa

IIpoBepsiemble 3J1eMeHTHI COIEPKAHUS

TEIUJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJOXEHUS MOJEKYJIAPHO-KUHETHUECKON
TEOPUHM CTPOCHMs BellecTBa. Macca M pa3Mepsl
MojeKysl. OmnbIThl, NOATBEP)KIAIOLUIME OCHOBHBIE

ITOJIOXKEHUS MOJIEKYJIIPHOKHNHETHYECKON TEOPUH

6.2

Mogenun TBEPHOro, >KHUIAKOrO U ra3o00pa3HOro
COCTOSHUIl ~ BellecTBa. Kpucrannuueckue  u

amop(HbIe Tena

6.3

OOBbsiCHEHHE CBOWMCTB Ta30B, XUAKOCTEH U TBEPABIX
Tel Ha OCHOBE MTOIOKEHUH

MOJIEKYJISIPHOKUHETHYECKON TEOPUH
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6.4 CMaunBaHUe U KaMUJUTSIPHBIE SBIICHUS
6.5 TenioBoe pacuiipeHue u cxxaTtue
6.6 Temnepatypa. CBsi3b TemrmepaTypbl CO CKOpPOCTHIO
' TETUIOBOTO JIBFXKEHUS YaCTHI]
Buyrtpennsis  sHeprus.  CmocoObl  W3MEHEHUs
6.7 BHYTPEHHEH DHEPruu: TEIUIonepeiada u COBEPIICHHE
paboTsI
6.8 Buner TEIUIONepeIavn: TETUJIONPOBOAHOCTH,
- KOHBEKIIUS, U3TydeHUE
KomnuectBO  TemiuoTel. YJenbHas TEIUIOEMKOCTh
6.9
BelecTBa
TermiooOMEH W TEMJIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TEIIOBOro Oananca
611 [naBneHne W  OTBEpIEBaHUWE KPUCTAJUTMUECKHUX
' BELIECTB. Y ieNbHas TeIIOTa MJIaBICHUS
[TapooOpazoBanue u KoHAeHcamus. Vcmapenwue.
5.12 Kunenue. VYnaenbHas Temnora mMmapooOpa3OBaHUs.
' 3aBUCHUMOCTh TEMIIEPATYPhI KHUTICHUS oT
aTMoc(epHOro JaBJICHUS
6.13 BrnaxHocTs BO3ayxa
6.14 DHeprus TOIUIMBA. Y IelbHas TEII0Ta CrOpaHus
[Tpunnuner  pabotel  TerioBbix aBuratenen KIIJI
6.15 TEIUIOBOI'O JABUrareils. 1emaoBBIE [OBUTATEId U
3alUTa OKPYKAOLENH CpeIbl
3aKOH COXpaHCHHS ¥ TPEBpAIlCHUS DHEPruu B
6.16
TEIUIOBBIX MpoIeccax
[IpakTueckue pabOTHI:
#AH#Par#H##OnbITl 10 OOHAPYKEHUIO JEHCTBUS CHII
6.17 MOJIEKYJIIPHOTO TIPUTSHKCHHMS.

#AH#Par###0OnbITEl 10  BBIPAILMBAHUIO KPHUCTAJUIOB

HOB&pCHHOfI COJIM UJIK caxapa.
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HHHPar###0nbITBl IO  HaOMIOACHUIO  TEIJIOBOTO
pacIIMpPEeHHs Ta30B, KUIKOCTEH U TBEPABIX TEIl.
###Par#H#Onpenenene  maBieHHWs  BO3AyXa B
OaJIJIOHE MITIPUIIA.

HAH#Par###OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD
JTABJICHUS BO3JIyXa OT ero 00béMa M HarpeBaHUs WIN
OXJIAXKJICHUSI.

###Par##1 poBepka TUIIOTE3BI JIMHEWHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMITepaTyphI.
###Par###Habmonenne  W3MEHEHUS  BHYTPCHHEH
SHEPTHH Tella B PE3yJIbTaTe TEeIIONepeaayu U padoThl
BHEIIHUX CHJL.

#i##HPar#t#ccnenoBanue sSBICHUS TETUIOOOMEHA MpU
CMEIIMBAHUU XOJIOJHON 1 TOPSYCH BOJBI.
#H#Par###0Onpenenenne KOJINYECTBA TEIIOTHI,
MOJIYYCHHOT'O BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM LIAITHHAPOM.
#H#Par###OnpenencHue  yaenbHOW — TEMIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoliecca uCrapeHusl.
#HH#Par###Onpenenenue OTHOCUTENBHOW BIIaKHOCTH
BO3/TyXa.

###Par#H#OnpeneneHne YAEIBbHON TEMJIOTHI

IJIaBJICHUA JIbAA.

duznueckre SBJICHUS B TPHUPOAE: IMOBEPXHOCTHOE

HaTsDOKCHUC MW KaIllWJUUIAPHBIC SABJICHUS B IIPHPOIC,

6.18 KpUcTauibl B mpupone, usnydenne CounHila,
3aMep3aHue BOJ0EMOB, MOPCKUE Opu3bl; 00pa3oBaHue
pOCBhI, TyMaHa, UHEs, CHETa.

6.19 TexHudeckue yCTpOMCTBA: KalMIUIAPBI, IPUMEPHI

HCITIOJIb30BaHUA KpHUCTAJJIOB, JKUJIKOCTHBIN
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TEPMOMETP, JAaTYUK TEMIIEPATypbl, TEPMOC, CHUCTEMA
OTOIUIEHUSI ~ JJOMOB, THUTPOMETPBL,  IICUXPOMETP,

rnapoBas Typ6I/IHa, ABUTaTC]Ib BHYTPCHHCT'O CTOpPAHU .

OJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHUA

:‘)J'ICKTpI/ISaHI/IH TCII. Z[Ba poaa SJICKTPHUUYCCKUX

7.1
3apsa0B
B3anmoneiictBue 3apspkeHHbIX Tell. 3akoH KynoHa
1.2 (3aBUCHUMOCTh CHJIBI B3aUMOJICHCTBHS 3apsKEHHBIX TEI
OT BEJIMYMHBI 3apSAJI0B U PACCTOSHUS MEX]Ty TETaMH)
DNEeKTpUUECKOE oje. HanpsixénnocTs
7.3 anekrpudyeckoro nons. [lpuHnun cyneprosunuu
AJIEKTPUUYECKHX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu snexTpuueckux 3apsaoB. DJeMEHTapHbIN
1.4 AJIEKTPUYECKUIA 3apsi. Crpoenue aToMma.
[TpoBOAHMKY U TUAIEKTPUKU
7.5 3aK0H COXpaHEHHS IEKTPHUIECKOTrO0 3apsiaa
- ONeKTpUYecKuid TOK. YCIOBHUS  CYIIECTBOBAaHUS
. AJIEKTPUYECKOr0 TOKa. MICTOUHUKM OCTOSHHOIO TOKa
JlelicTBUsL ~ 3JMEKTPUUECKOrO0  TOoKa  (TEIUIOBOE,
1.7 XUMHUYECKOEe, MarHuTHOE). DJIEKTPUYECKUH TOK B
KHUJIKOCTSX U ra3ax
- Onektpuyeckas 1enb. Cuia TOka. DIEKTPUUYECKOE
' HanpspKeHUe
29 Conpotuienue MIPOBOJAHUKA. VYaensHOE
- COIIPOTHUBJICHHUE BEILIECTBA
7.10 3akon Oma aj1s yd9acTka 1enu
[TocnenoBarenbHOE W MapajljieNbHOE COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
7.13 DJEeKTpUUEcKUe e U MOTPEOUTENH AIEKTPHUECKON
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OHCPIuun B 6BITy. KOpOTKOG 3aMbIKaHUE

[TocrosiHHbIE MAarHMTHI. Bzaumoneicreue
7.14
MTOCTOSIHHBIX MarHUTOB
MarautHoe mnone. MaruutHoe mnosne 3emMid U €ro
7.15
3HAYEHHUE JUIsl )KU3HU Ha 3emiie
216 OnbiT Opcrena. MarHUTHOE TOJIE AJIEKTPUUYECKOTO
' ToKa. [I[puMeHeHre 371eKTPOMArHUTOB B TEXHUKE
JelicTBre MAarHUTHOTO MOJSI HA TPOBOJHUK C TOKOM.
217 DNeKTpOABUTATEIb MTOCTOSTHHOTO TOKa.
' Hcnonb3oBanue 31€KTpOJABUTATENEH B TEXHHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE
Oneitel  @apaned. SIBiaeHue  3JIE€KTPOMarHUTHON
7.18
unaykuuu. [Ipasuno Jlenna
DnekTporeHepaTop. CrniocoOsI MOJIyYEHUs
7.19 AJCKTPUYECKOM  DHEPruu.  DJIEKTPOCTAHIMU  HA
BO300HOBJISIEMBIX HCTOUYHUKAX SHEPTUU
[IpakTueckue pabOTHI:
OneiTel 1O  HAONIOACHUIO  DJIEKTPU3ALUU  TEJ
WHIYKITUEH U TIPU CONTPUKOCHOBEHUH .
Uccnenopanue IOelCTBUSA JIIEKTPUYECKOrO TOJS HA
MIPOBOJTHUKH M TUDJIEKTPUKH.
COopka u mpoBepka pabOThl AJIEKTPUUECKON IIETH
MMOCTOSTHHOT'O TOKA.
290 N3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HalpsKCHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO
4yepe3 PpEe3UCTOp, OT CONPOTHUBIICHUS PE3UCTOpA H
HaIPsDKEHUS Ha PE3UCTOpE.

OneIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD
AJIEKTPUYECKOr0 CONPOTUBIICHUS MTPOBOJAHMUKA OT €r0
JUIMHBIL,  IUIOIIAJM  IIONEPEYHOr0  Ce4YEHUs W

MaTepuana.
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[IpoBepka mpaBuiia CIOXKEHUS HAMNpPHKEHUN MpU
MOCJIEIOBATEIIEHOM COCJMHEHUU [BYX PE3HCTOPOB.
[IpoBepka mpaBuia A CUIBI  TOKa  MpHU
napajielbHOM COCIIMHEHUHT PE3UCTOPOB.
Omnpenenenve  pabOThl  IJEKTPUUYECKOTO  TOKa,
UAYIEro 4epe3 pesucrop. OmnpenerneHrne MOIIHOCTH
AJIEKTPUYECKOIO TOKA, BBIIENSIEMOM Ha pe3ucTope.
HccnenoBanne 3aBHCHMOCTH CHIIBI TOKA, HWIYIIETO
yepe3 JIaMIOUYKy, OT HamnpsHKeHUS Ha  HEW.
Omnpenenenue KIIJI wnarpeBarens. HccrnenoBanue
MarHUTHOTO B3aWMOJIEHCTBUS MOCTOSSHHBIX MAarHUTOB.
W3ydyeHre MarHUTHOTO TIOJIS TIOCTOSHHBIX MarHWUTOB
npu UX OObeAMHEHHH U paszaeneHuu. VccrnegoBanue
JNEUCTBUSL  DJEKTPUYECKOT0 TOKa Ha MAarHUTHYIO
cTpenky. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
CHJIBI B3aMMOJCUCTBHS KaTyIIKH C TOKOM W MarHuTa
OT CWJIbI TOKAa M HalpaBJICHHS TOKa B KaTylIlKe.
W3ydeHue neiCTBUS MarHUTHOTO TOJI Ha TPOBOJAHUK
c tokoM. KoHcTpyupoBaHue u H3ydyeHHE pabOThI
3JIEKTPOABUIATEIIA. Hsmepenue KILJ
AJIEKTPOABHUTATEIFHON  yCcTaHOBKHA.  OTBITBI 11O
HCCIICIOBAaHUIO SIBJICHUS 3IEKTPOMArHUTHOU
WHAYKIWHA: WCCIEOBaHNE W3MEHEHHWU 3HAYCHHUS W

HaIlpaBJICHHUA UHAYKIIMOHHOI'O TOKa

®duznyeckue SBICHUS B MNpUpOAC: OIBJICKTPUYUYCCKHC

SBIICHUST B atMocdepe, JJICKTPUYECTBO IKHUBBIX

7.21 OpPraHMW3MOB, MarHuTHoe mone 3emid, Jperd
MOJFOCOB, POJIb MAarHUTHOT'O TOJNS Ui JKH3HU Ha
3emiie, OJISIPHOE CHSIHHE
TexHuueckue ycTpoicTBa: 3JIEKTPOCKOI, aMIEPMETP,

7.22 BOJITMETP,  pPEOCTAT, CUETYMK  DJIEKTPUUECKON

SHEpruy, 3JIEKTPOOCBETUTENIbHbIE puoOopHI,
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HarpeBaTelbHble  JJIEKTPONPHOOpPHl  (TIPUMEpHI),
DJIEKTPUUYECKHE MPEIOXPAHUTEIH, JJIEKTPOMArHuT,
AJIEKTPOABHUraTeNb IOCTOSHHOIO TOKAa, TIeHepaTop

IOCTOAHHOI'O TOKa

9 KJIACC
Kon Kon
[TpoBepsieMble 37IEMEHTHI COJIEPIKAHUS
paszena JJIEMEHTa
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexannueckoe JBUXKeHHE. MarepuanabHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHMUECKOTO JIBH)KEHUS
8.3 PaBHOMEpHOE MPSIMONMHEHHOE IBHYKCHHE
##HPar#H#HepaBHoMepHOE MIPSMOJIMHEMHOE
8.4 neuxkeHune. CpenHss U MTHOBEHHAsl CKOPOCTh Teja
IIPY HEPAaBHOMEPHOM JIBH)KEHUH
VYckopenue.  PaBHOYCKOpEHHOE — IIPSIMOJIMHEMHOE
55 JIBYDKEHUE
8.6 #HH#HPar###CroboaHoe manenne. Onbitol ["anunes
###HPar##PaBHOMEpHOE ABMXEHUE MO OKPYKHOCTH.
8 8.7 [lepuon u yacrora oOpamienus. JInneliHas U yriaosas
ckopocTH. LleHTpocTpeMuTensHOe YyCKOpEHNE
8.8 [Iepseiii 3axoH HeroToHa
8.9 BTropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 #H##Par###] [pyuHLIMN Cyneprio3UIIMU CUIT
8.12 Cwita ynpyroctu. 3akoH ['yka
##HPar###Cuna TpeHUs: cuja TPEHUsl CKOJIbKEHUS,
813 CHJIa TPEHUS MIOKOsI, IPYTUe BUJIbl TPEHUS
#H#Par###Cuna  TSOKECTH M 3aKOH  BCEMHPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJCHUS
8.15 JBuxenne nmaHer Bokpyr Connua.  Ilepas
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KOCMHYCCKasA CKOPOCTh. HepecomocTts 1 MEePEeTrpy3Kn

PaBHoBecme MmaTepuanbHOW TOYKH. AOCOIIOTHO

8.16 )
TBEPOE TEJIO
#H#Par###PasuoBecue TBEPIOTO Tea C
8.17 3aKpEIUIEHHOW OCBIO BpalleHHus. MOMEHT CHIIBIL.
LlenTp TsxecTn
Nmnynec Tena. M3meHenue wummnynabca. MmMmynbe
8.18
CHJIBI
8.19 3aK0H COXpaHEHHS UMITYJIbCa
8.20 HHHPar###PeakTuBHOE IBIKCHHE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.9 PabGora cun Ttspkectu, ympyroctd, TpeHus. CBsi3b
' SHEPruu U paboThI
893 [loreHnmanpHast DJHEpPrusi Tela, MOTHITOTO Hal
' MOBEPXHOCTHIO 3eMIIN
8.24 [ToreHunanbHas 3HEPTUsI CKATON MPYKUHbI
895 ##HPar#t#Kunernueckass sHeprus. Teopema o
' KMHETUYECKOW dHEPTUU
HH#HPar##3axon COXpaHEeHUs MEXaHUYECKOU
8.26
HEPTUU
[IpakTryeckue paboTHI:
Omnpeznenenue cpenHe  CKOPOCTH  CKONBXEHHUS
Opycka WIM [BWXKCHHS [IapUKa 110 HAKIOHHOM
wiockocTd. OrmpeseneHre YCKOpEHHUs Tena IMpH
PaBHOYCKOPEHHOM  JIBUKEHHH IO  HAKJIOHHOM
IUIOCKOCTH.
8.27 HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IIPH

PaBHOYCKOPEHHOM  JBWJKEHMM 0€3  HaydalbHOM
CKOPOCTH.

[IpoBepka rumoresbl: €ciu MNP PABHOYCKOPEHHOM
JBUKEHUM 0€3 HauaJbHOW CKOPOCTHU ITYTH OTHOCSITCS
KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE

IMPOMCIKYTKH BPEMCHU OAWHAKOBBI.
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UccnenoBanne  3aBUCMMOCTH  CHJIBI  TPEHHS
CKOJILXKCHUA OT CHJIbI HOPMAJIbHOTrO JIaBJICHUA.
Onpenenenne kodPuIMeHTa TPEHUS CKOIBKEHUSI.
OnpeneneHue XECTKOCTH TPYKUHBL OmpenencHue
paboThl CUITBI TPEHUSI MPU PABHOMEPHOM JIBHKEHUU
Tena 1o TOPU30HTATBLHOU MTOBEPXHOCTH.
Onpenenernne pabOTBI  CHJIBI  YIIPYTOCTH — TIPH
nogabEMeE rpy3a ¢ UCHOIB30BAHUEM HEMOJBUKHOTO U

[MOABUKHOr 0 OJIOKOB

Ouznyeckue SBICHUS B TNPUPOJE: TNPUIUBBI H

8.28 OTJIHUBEI, JBHKeHHEe IIaHeT COIHEYHOH CHCTEMBI,
PEaKTUBHOE JIBUKEHHE KUBBIX OPTaHU3MOB
8.90 TeXHUYEeCKHEe YCTPOMCTBA: CIHIOMETP, JaTYHUKH

IMMOJIOXKCHUS, paCCTOAHUA U YCKOPCHU S, PAKCThBI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KomneoOarensHoe JIBIDKECHHUE. OcCHOBHEBIE
9.1 XapaKTEPUCTUKU  KOJCOAaHW: TMepuoja, dYacTora,
aMIUIUTYy1a
MareMatnyeckuii ¥ OPYKUHHBIM ~ MasTHUKH.
9.2 [IpeBpamienre  SHEpruM  NpU  KojeOaTeaIbHOM
TBUKCHHUH
03 3aTyxarouue KoJe0aHus. Brinyxienanie
' konebanus. Pezonanc
Mexannyeckne BOJHBL. (CBOWCTBA MEXaHWYECKHUX
BonH. [IpomonbHble W monepedHbie BONHBL J[nuHa
94 BOIHBI W CKOPOCTh €€  pacmpocTpaHEHUs.
Mexanuyeckue  BOJIHBI B TBEPAOM  TeEJe,
CEHCMUYECKHE BOIHBI
9.5 3Byk. ['pomMkoCTh 1 BbIcOTa 3ByKa. OTpaxkeHHe 3ByKa
9.6 NudpasByk u ynpTpa3Byk
[IpakTuueckue paboOTHI:
9.7 OrmnpeneneHne 4YacToThl M IepHoja KojeOaHUi

MaTEMATHYCCKOI'O MasATHHUKA.
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OnpeneneHre YacTOTHl M TEpHOAA  KOJMeOaHHIA
HNPYXUHHOT'O MassTHUKA

HccnenoBanne 3aBUCHMOCTH Tepuofa KojeOaHUi
MOJIBEIICHHOT0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TiepuoAa KoseOaHUit
NPYKUHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH  TMepuoja  KojebaHuii  Tpysa,
MOJIBEIIICHHOT'0 K HUTH, OT MacChl Ipy3a U ®KECTKOCTH
NpYXHUHBI. VI3MepeHrne yCKOpeHHsI CBOOOHOIO

aJacHUs

duszndyeckue SABJICHUS B npupoac: BOCIPUATHC

9.8 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE, CECMUYECKUE
BOJTHBI, ITYHAMH, X0
99 TexHu4yeckre yCcTpOWMCTBA: 3XOJOT, HCIOIb30BAHUE

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE

BOJIHBI
101 DONEeKTPOMarHuTHOE  MoJie.  DJEKTPOMArHUTHBIE
' BONIHBI. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJH
10.2 [Ixayra 371eKTpOMArHUTHBIX BOJIH
103 DneKkTpoMarHuTHas nmpupojaa ceera. CKOpoCcTh CBETa.
' BonHoBeIe cBoliCTBa cBETa
10 [IpakTuueckue padbOTHI:
104 N3yyeHue CBOWCTB DJIGKTPOMAarHUTHBIX BOJIH C
MOMOIIIbIO MOOMIJIBHOTO TenedoHa
dusnyeckue SIBICHUS B TPUPOAC: OHOIOTHICCKOE
10.5 JNEHCTBUE  BUIUMOTO,  YIbTpadHUOJIETOBOrO U
PEHTTEHOBCKOT O M3TyYCHHIA
106 Texauueckue YCTpOICTBA: HCIIOJIb30BaHUE
' 3JEKTPOMArHUTHBIX BOJH JJIsi COTOBOW CBS3HU
CBETOBBIE SBJIEHUA
11 111 JlyueBas monens cBera. Mictounuku cBera
11.2 [IpssmonuHEHOE pacpocTpaHEHUE CBETa
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11.3

Otpaxenue cBera. Ilmockoe 3epkano. 3akoH

OTpaKEHUsI CBETA

11.4

HpeJIOMJICHI/Ie CcBeTa. 3aKOH IMpCJIOMIJICHHA CBCTA.

[TonHOE BHYTpEHHEE OTpAXKEHHUE CBETA

115

JIunza. Xop nydeil B IMH3E

11.6

Onrtuueckas cuctema (oroanmnapara, MUKPOCKONa 1

TCIICCKOIIa

11.7

I'ma3z xak onrtnueckas cucrema. bimsopykocts u

JaJIbHO30PKOCTh

11.8

Paznoxenne Oemoro cBera B crnekTp. ONBITH
Hptorona. CrokeHue  CHEKTpajJbHBIX  I[BETOB.

I[I/ICHepCI/IH CBC€Ta

11.9

[IpakTuueckue padbOTHI:

#H#Par###1cciienoBanue 3aBUCUMOCTH yria
OTPaXXCHMsI CBETOBOTO JIy4a OT yIjia HaJeHusl.
HH#HPar###113yuenne XapakTEepUCTHK H300paKeHUS
npeaMeTa B IIIOCKOM 3epKaie.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
MpEeNOMJICHUSI CBETOBOI'O JIy4ya OT yriia MaJeHus Ha
TPaHUIIE «BO3IYX — CTEKIION.

##HPar##lonyyenne n300paXeHU € TOMOIIBIO
cobuparome TUH3bI.

#HH#Par###Onpenenenue (HOKyCHOrO pacCTOSHUS U
ONTUYECKOW CHITBI COOMPAIOIIEH JIMH3BI.
HHHPar###ONBITE IO pa3IoKEHUIO OeNoro CBeTa B
CIEKTD.

#HH#APar###OnbIThI IO BOCIPHUATHIO I[BETA MPEIMETOB

pY UX HAOJIIOIEHUH Yepe3 I[BETOBbIEC (PMIIbTPHI

11.10

duszndyeckue ABJICHUA B npupoac: 3aTMCHUA COJ'IHHa
151 .HyHBI, OBE€Ta TCJI, OITHUYCCKUE ABJICHHA B

atmoc(epe (uBet HeOa, pedpakmms, paxyra, MUPaK)

11.11

TexHuueckue YCTpOﬁCTBaI O4YKH, IMCPHUCKOII,

doroammapar, ONTHYECKHE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
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OmnbiTel Pesepdopaa u miaaHerapHas MOJeNb aToma.

12.1
Mogens aroma bopa
12 Hcnyckanue u noriomeHue cBera aromoM. KBaHTEHI.
' JInHelyaTeIe CIIEKTPHI
12.3 PagnoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3IydeHHs
124 Crpoerne aromHOro sjapa. HykimonHas wmonens
' aToMHOro sapa. M3oTomnsl
125 PannoaxtuBHBIE IIPEBPALLECHUS. ITepuon
' MoJTypaciiajia aTOMHBIX sJIep
126 SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiI0BOTO
' 1 MacCOBOT'O YHCEII
DOHeprusi CBsi3u aroMHBIX sigep. CBsi3b Macchl U
12.7
SHEPTUH
128 Peakuuu cunHTe3a u genenusa spep. McrouHuku
' suepruu ColHIa u 3BE3]1
129 Snepnas oHepreruka. JleMCTBUE paJIHOAKTUBHBIX
' M3JIy4eHHUI Ha KUBBIE OpPraHU3MBbI
[IpakTuueckue pabOTHI:
HaGmroienne CIUTONIHBIX U JIMHEHYaThIX CIEKTPOB
1210 W3JTy4YEHUS.
UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUM YaCTHUIIBI
0 TOPMO3HOMY TyTH (110 hoTorpadusm).
N3mepenune paanoakTHBHOTO oHA
®dusznyeckue SABJICHUS B IPUPOJAE: €CTECTBEHHBIN
paaoOaKTUBHbBIN ¢oH, KOCMHYCCKUE Jy4H,
12.11 PaIMOaKTUBHOE W3JIyYEHHE MPHUPOJHBIX MHUHEPAJIOB,
JIEWCTBUE PATMOAKTUBHBIX W3JIyYEHUN HA OPraHU3M
YeJIOBeKa
1212 Texanueckue YCTpOWCTBA: CIIEKTPOCKOII,

VMHIUBUyJIbHBIN 103UMETp, Kamepa Bunbcona
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MPOBEPSEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K PE3YJIbTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHMS

Kon
NpoBepsIeMoOro
TpedoBaHMsI

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHO 00pa30BaTe/IbLHOMI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopazoBanus Ha ocHoBe PI'OC

[lonumanue ponu ¢Qu3MKKM B  HAy4YHOM KapTUHE MMHpa;
c(hOpMHUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNH O 3aKOHOMEPHOM
CBSI3M U IIO3HABAEMOCTH SIBJICHUI IPUPOJIBL, O POJIM IKCIEPUMEHTA
B (Qusuke, 0 cucreMooOpasymomeld poinu (U3NKA B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJIOTUH, 00 3BOIIOLMU
¢u3nUecKux 3HAHUN M UX PO B IIETIOCTHOM €CTECTBEHHOHAYYHOU
KapTMHE MHpa, O BKJIAJIE POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
GuU3MKOB B  pa3BUTHE HAayKH, OOBSICHEHHE  IPOLIECCOB

OKPYKXAaromero Mupa, pasBuUTHC TCXHUKHU U TEXHOJIOT Uit

3HaHUs O BUAAX Marepuu (BEIIECTBO M TOJIE), O JBM)KCHHH Kak
croco0e CYIIECTBOBAaHUS MaTepuH, 00 aTOMHO-MOJICKYJISPHOMN
TEOPUHU CTPOEHUS BEIECTBA, O (PU3UYECKON CYITHOCTU SIBICHUN
npuponbl  (MEXaHUYECKUX, TEIUIOBBIX, OSJCKTPOMATHUTHBIX U
KBAaHTOBBIX); YMCHHE pa3jIMdaTh SBJICHUS 110 OIHCAHHIO UX
XapaKTEepPHBIX CBOICTB W Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX
MaHHOe (hM3MUECKOe SBICHUE; YMEHUE PAclO3HaBaTh MPOSBICHHE
W3YYCHHBIX (U3NYECKUX SBJICHHUIA B OKPYKAIOIIEM MUPE, BBIICISSA

UX CYILLECTBEHHBIE CBOMCTBA (IIPU3HAKK)

Bnanenue ocHoBaMu MOHSTUMHOIO amnmapara U CUMBOJIHMYECKOTO
s3bIKA (PU3UKU U UCIIONIL30BAHUE WX JIJIS PEIICHUsT YIeOHBIX 3a7a4;
YMEHHE XapaKTEpPH30BaTh CBOWCTBA TeJ, (HU3UUYECKHUE SIBICHUS U
IPOLIECChl, HCHONB3YS (PyHIAMEHTANbHbIE M HAMIUPUYECKUE

3aKOHBbI

YMeHue omnuchIBaTh HN3YYCHHBIC CBOMCTBA TEI H (1)I/I3I/I‘ICCKI/I€

SABJICHUS, UCIIOJIb3Ys (I)I/I3I/IquKI/Ie BCIIMYHHBI

Brnagenue ocHoBaMM METOAOB HAy4yHOrO0 MO3HAHUS C Y4ETOM
coOmoaeHus  mpaBui  Oe3omacHoro  Tpyzaa: — HaOmroaeHue

(bU3NUECKUX SIBICHHIA:
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YMEHHE  CaMOCTOSTENIBHO  COOMpaTh  IKCIEPUMEHTAIbHYIO
YCTAHOBKY M3 JaHHOro Habopa o0OpYHOBaHHS IO HHCTPYKIIHH,
ONMCBIBATh XOJ ONbITA W 3alUCBIBaTh €ro  Pe3yJbTAaTHhI,
(GopMyInpOBaTh BHIBOJIBI;

IpOBEJIEHHE TMPSAMBIX W KOCBEHHBIX H3MEPEHUH (U3NUECKUX
BEIIMYUH: YMEHHUE IUIAHMPOBAaTbh W3MEPEHUs, CAMOCTOSATEIbHO
coOupaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY [0 HHCTPYKIIHH,
BBIUNCIIATh 3HAUYECHUE BEIMYMHBI U AHAIW3UPOBATh IOJYYECHHBIE
pe3ysbTarsl ¢ y4€TOM 3aJaHHOM IOIPEIIHOCTH PE3YJIbTaTOB
U3MEpPEHUH;

IIPOBEJICHHE HECIOXKHBIX SKCIEPUMEHTAIBHBIX HCCIEIOBAHNM;
CaMOCTOSITENIBHO COOUPATh SKCHEPUMEHTAJIbHYIO YCTaHOBKY H
IIPOBOJUTH  HUCCIICIOBAaHUE 110 HMHCTPYKLMH, IPEACTABIATH
MOJTYYEeHHBIE 3aBUCUMOCTH (PM3NYECKUX BEIWYUH B BUE TaOIUI] U
rpaduKOB, YyYHUTHIBATh MOTPEHIHOCTH, JI€1aTh BBIBOABI 10

pe3yiabTaTaM UCCIICA0OBaHUA

[loHuMaHue XapakTEepHBIX CBOWCTB  (pu3MUECKMX  Mojemnei
(MaTepuaipHas TOYKa, aOCONIOTHO TBEPJAOE TEJNO, MOJEIH
CTPOCHMS T'a30B, )KUIKOCTEW U TBEPABIX Tell, IJIaHETApHAs MOJAECIb
aToOMa, HyKJIOHHasl MOJIEJIb aTOMHOI'O S7Jpa) U YMEHUE MPUMEHSATh

uX JUIsl 00bsACHEHUs (PU3HUECKUX MPOLIECCOB

YMmeHue oObsICHATh (PU3NUECKUE MPOLIECCHl M CBOWCTBA TEJl, B TOM
YUCJI€ U B KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABJIATh INPUYUHHO-CIICICTBEHHBIE
CBSI3U U CTPOUTH OOBSICHEHHE C ONOPOH HAa M3yYEHHbIC CBONCTBA
¢u3nyeckux sBICHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH WU

MOJIEIIN

YMenue pemats pacdéTHble 3afauu (Ha 6a3e 2 — 3 ypaBHEHHIA),
UCTIONIB3YSl 3aKOHBI W (hOPMYJIBI, CBsI3bIBAIONINE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBaTh KPAaTKOE YCJIOBUE 3ajayu,
BBISIBJISITH HEJIOCTAIOLIUE JAAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIbL,
HeoOXoauMble Uil ©€ pelIeHUs, HCIONb30BaTh CIPABOYHBIC
JAaHHbIE, TPOBOJUTH pACUYEThl U OLEHUBATh PEATUCTUYHOCTH

IMMOJTYy4YCHHOI'O 3HA4YCHUA (1)PI3I/I‘ICCKOI>'I BCINYUHBI; YMCHUC
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OIpeaACIATh PASMEPHOCTH (I)I/I3H‘{CCKOI>'I BCIIMYHHEI, HOHy‘-IGHHOﬁ

IIPU pELIeHUN 3aaun

YMeHue XapakTepu3OoBaTh MPHUHIIMIBI JCHCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HciIe OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX
TEXHOJIOIrMYCCKUX MPOLUECCCOB 10 NX OIMMMUCAHUTIO, UCIIOJIb3YA 3HAHUA
0 CBOMCTBaX (PM3UYECKUX SIBICHUN M HEOOXOIUMBbIC (PU3UUECKHE

3aKOHOMCPHOCTHU

10

YMeHHE WCMONb30BaTh 3HAHUA O (PU3HUECKUX SBICHHUSAX B
MOBCEAHCBHOM JKM3HU Mg oOecreueHuss Oe30MacHOCTH TP
oOpaimieHuu ¢ OBITOBBIMH  TpHOOpaMU H  TEXHHYECKUMHU
YCTPOWMCTBAMH, COXPAaHEHHUS 370POBbS M COONIOJNCHHS HOPM
SKOJIOTMYECKOr0 MOBEJICHUSI B OKPYXKAIOIIEH cpene; MOHUMaHHE
HEO00XOMMOCTH TIPUMEHEHUS JTOCTHKEHUN (HU3UKNA U TEXHOJIOTHI

4TI paliuOHAJIBHOI'O MTPHUPOAOITIOJIb30BAHUSA

11

OnswIT mMomcka, MpeodOpa3oBaHMs M TMPEICTABICHHUS HH(OPMAIIH
(bU3UYECKOr0 CONEpKaHUsI C HCIOIb30BAaHHEM HH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TCXHOHOFHﬁ; YMCHUC OLICHUBAThH
JIOCTOBEPHOCTH TIOTyYCHHOW HH(POPMAIIMHA HA OCHOBE UMEIOIIIIXCS
3HAHUH ¥ JIOTOJHUTEIBHBIX MCTOYHUKOB;, YMEHHE HCIIOIb30BATh
OpU  BHINOJHEHWHM Yy4YeOHBIX 3aJaHUi  HAyYHO-TIOMYJISPHYIO
aUTepaTypy (U3MUYECKOTO COACPIKAHUS, CIPABOYHBIC MaTepUabl,
pecypcel cetn VHTepHeT, BiajeHWe 0a30BBIMH HaBBIKAMH
npeoOpa3oBaHusi WH(POpPMAIIMU W3 OJHOW 3HAKOBOW CHCTEMBI B
IPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U yCTHBIE

cOO0OIIeHNsI HAa OCHOBE HH()OPMAIMH U3 HECKOJIBKUX UCTOYHUKOB

HHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe JBuxkeHHe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTD IBUKEHUS
12 PaBHOMEepHOE M HepaBHOMepHOe aBMkeHue. Cpennsisi ckopoctb. dDopmyia

JUTSL BBIYMCIICHHS CPeHEeN ckopocTu: V = S/t
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PaBHOMEpHOE TIpAMONIMHEITHOE NBM)KEHUE. 3aBUCUMOCTh KOOpPJMHATHI Teja

OT BpECMCHHU B CJIyda€ paBHOMCPHOI'O HpHMOHHHeﬁHOFO JABHXKCHMUA :

13 x(f)=x,+vt
I'padvkm 3aBHCHMOCTH OT BPEMEHH JUIS TPOSKIIMH CKOPOCTH, IMPOSKIIMH
MepeMEeIeHHsI, MYTH, KOOPAWHATHI TpPHU PABHOMEPHOM MPSMOIHMHEHHOM
JIBUKCHUH
3aBUCUMOCTh KOOPJMHATHI T€lIa OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOT O ABM)KCHUS :
2
Sl) =V, * 1+
2
@opMyInbl I TPOCKIMH MEPEMEIIEHHS], MTPOSKIIUH CKOPOCTH M MPOSKIIUU
YCKOPEHUSI TIPU paBHOYCKOPSHHOM IMPSIMOJIMHEHHOM JIBHIKCHHH
2
1.4 .sx(a‘)=v‘]x-a‘+ax-3.
U_\'(f) =Up, a1,
a,(r) =canst,
Ulr2 - le: =2£1_T.S'x
I'padvkm 3aBHCHUMOCTH OT BpPEMEHH JUIS TPOCKIUU YCKOPEHUS, MPOSKIUU
CKOPOCTH, TPOCKITUU TIEPEMEICHHS, KOOPJAMHATHI NPH PaBHOYCKOPCHHOM
MPSIMOJTMHEHHOM JIBUKCHUN
CBoOoanoe manenue. OoOpMysbl, OMUCHIBAIOIINE CBOOOTHOE TAJCHUE Teia
10 BEPTHKAIH (JIBYKCHHE TEJIa BHU3 WM BBEPX OTHOCHTEIBHO TOBEPXHOCTH
1.5 3emmu). ['padmku 3aBUCUMOCTH OT BpEeMEHHU ISl TPOEKIIMH YCKOPEHHUS,
MPOEKIIMA CKOPOCTH M KOOPAMHATHI TPU CBOOOAHOM MAJCHHM Tela IO
BEPTUKAIH
CKopocTh paBHOMEPHOT'O JBMXKEHHS Tella MO OKpyKHOCcTH. HampaBieHue
CKOpPOCTH.
dopmyna aysi BEIYUCICHHSI CKOPOCTH Yepe3 paanyc OKPYKHOCTH M TIEPHOJ
1.6 oOparieHus:
b= 2R
T

LenTpocTpeMuTenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIHHOIO
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YCKOPCHUA. (DopMlea JUIL BBIYUCIICHUSA YCKOPCHUSA

®dopmyia, CBSI3bIBaIONIAs IEPUOJ] M YACTOTY OOpaIleHUs:

Vo= ?

Macca. I1n1oTHOCTB BellIECTRA. (DOpMy.]'Ia JJIs1 BBIYMCJICHUA ITIJIOTHOCTU !

_m

p
1.7 V
1.8 Cuna — BektopHas pusznueckas BenuunHa. CIoKeHHe CHIT
1.9 SIBnenue nnepuuu. llepseiii 3akoH HeroToHa

Bropoii 3akon HerotoHa:

F=m-a

1.10
CoHamnpaBJeHHOCTh BEKTOpPa YCKOPEHHUS Tejla U BEKTOpa CHJIbI,

JEUCTBYIOIIEH Ha TETO

BzaumoneiictBue tein. Tperuii 3akoH HeroToHa:

1.11 FE—:-I :_P-l—}_?

Tpenne Mokos M TpeHHWe CKOJIbKeHHs. DopMmyrna s BBIYMCICHHUS MOIYJIS

CUJIbI TPCHU CKOJILXKCHUS

1.12 F=p-N

Hedpopmanus tena. Ympyrue u Heynpyrue aegopmarnu. 3akoH YHOpyrom

nedopmaruu (3akoH ['yka):
1.13
F=k-Al
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BcemupHoe Tarorenue. 3aKOH BCEMUPHOTO TATOTCHUS:

my -m4

F=G - ——5=
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO MaICHHS.
1.14
®dopmyna i BBIUMCIECHUS CUIIBI TSXKECTH BOJIM3U MOBEpXHOCTH 3emiu: F =
mg.
JBrxenue minanet Bokpyr Connua. Ilepsas kocMuueckass CKOpOCTb.
HesecomocTs 1 neperpys3ku
Nmnynbe Tena — BeKTopHas (pu3nyeckas BeIMYUHA.
1.15 P=mi
Nmnynsc cucremsl Ten. M3Menenue ummynsca. MMirynsc cuiib
3aKOH COXPAHEHHUS UMITYJIbCa JJIS 3aMKHYTOW CUCTEMBI TEI:
1.16 D=nyUy +n, Uy =const
PeakTuBHOE 1BU)KEHUE
Mexanunyeckas pabora. @opmyiia 1l BEIYUCICHUS paOOTHI CHITBL:
A=Fsooso
Mexanuueckas MOIIIHOCTD:
1.17
A
N==
r
Kunernueckas u noreHuuanbHas sHeprusi. @opmyna ajs BBIYUCICHUS
KUHETUYECKON YHEPTUU:
Hﬂ.‘)z
E . =——
2
Teopema o0 kuHeTnyeckon 3Heprun. PopMyiia 1 BBIYUCICHUS
1.18

HOTGHIII/IEIJIBHOﬁ OHCPIruu TCj1a, IOAHATOr O

Hajg 3eMIIEN:

E,=mgh
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1.19

Mexanunueckas SHEpPIruAi:
E=E;+E,

3aKOH COXpaHEHUsI MEXaHUUYeCcKOH 3Heprun. Gopmyia Juisl 3aKoHa
COXpaHEHUs MEXaHMUECKOW IHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.

HpeBpameHI/Ie MEXaHHYeCKOMH OHCPIUur Ipyu HAJIMYNU CUJIbI TPCHUS.

1.20

[TpocTeie MeXaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKH.
Peruar. Momenrt cunsl: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToaBuxHbIM 1 HeMOABMXKHBIN O0710KK. KITJ[ mpocThix MexaHu3MOB,

n= Anonessa
A‘S&TIZE"IEEEE "

1.21

JlaBiienue TBEPOro TENA.
®opMyiia 1Sl BBIYUCIECHUS TaBJIE€HUs TBEPIOro Tela:

_F
P=5-

JaBnenue raza. ATMocepHoe TaBiIeHHUE.

FI/I,Z[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPH KUAKOCTHU.

dopMyiia Ui BBIYUCICHUS JABICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii npecc

1.23

3akon Apxumena. Dopmyna yisi ONpEACNICHUs] BBITATKUBAIOIIEH CHIIBI,

JNENCTBYIOLIEH Ha TEJI0, MOrPYKEHHOE B KUAKOCTh MIIM Ta3:
F Apm. T pev

VYcaoBue mnaBanus tena. Ilnapanue CYAOB U BO3YXOIlJITaBaAHUEC

1.24

MexaHnnueckue KoyeOaHMUs. AMHJ’II/ITy,Z[a, nepuoa M 4YacToTa KOJIEOAHHUH.

dopmyina, cBA3BIBAIONIAS YACTOTY U NEPUOJ KOJeOaHUI:

1.25

MareMaTnyeckuii M NPYKUHHBIA MasTHUKH. [IpeBpamieHune s>HEpruu npu
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KoJ1e0aTeIbHOM JABUXKCHUH

1.26

3aryxatonue konebanus. BeiHy)1eHHbIe KoneOanus. Pe3onanc

1.27

MexaHn4ecKre BOJIHEI. HpOI[OJ'IBHBIG 1 MONCPCYHBIC BOJHBI. I[J'II/IHa BOJIHbI U

CKOPOCTh PaclpOCTPaHEHHS BOJIHBI:

h=v-T

1.28

3By1(. rpOMKOCTL " BbICOTA 3BYKa. OTpa)KCHI/Ie 3ByKOB01>i BOJIHBI HA I'PaHUIIC

nByx cpen. MHdpa3Byk U yabTpa3ByK

1.29

Ilpakmuyeckue pabomoi

N3mepeHne cpenHel MIIOTHOCTH BEILIECTBA; APXUMEIOBOM CHIIBL, JKECTKOCTH
MpYXUHBL; K03 (PULIMEHTa TPEHUS CKOJBXKEHUSI; Pa0OTHI CUIIBI TPEHMUSI, CHIIbI
YIPYroCTH; CpeAHEN CKOPOCTH ABHMKEHHs OpyCKa IO HAaKJIOHHOM IMJIOCKOCTH;
YCKOpeHUusi Opycka Mpu JBM)KEHUU MO HAKJIOHHOW IJIOCKOCTH; YacTOTHI U
nepuoja KojeOaHMM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Iepuoja
KoNleOaHWH TPYKHHHOT'O MAasTHUKA; MOMEHTAa CHJIbI, JICHCTBYIOIIETO Ha
pblyar; paboThl CHJIBI YOPYrOCTH IpU HOABEME TIpy3a C IOMOILBIO
HENOABMKHOI0 OJI0Ka; paboThl CHIJIBI YNPYrOoCTH INpH MOABEME Ipy3a C
MTOMOIIBIO TIOJIBMXKHOTO OJTOKA.

HccnenoBanne 3aBUCUMOCTH apXHUMEIOBOW CHIIBI OT 00BEMaA MOrpyKEHHOM
4acTH Tejla U OT IUIOTHOCTH JKHJIKOCTH; HE3aBHCHUMOCTH BBITAIKMBAIOLICH
CWJIBI OT MAaccChl Te€ja; CHJIbl TPEHHs CKOJIBXKEHUS OT CHJIbI HOPMAJIBHOI'O
JABJIEHUS M OT POAA IOBEPXHOCTH; CHJIBI YIOPYIOCTH, BO3HHUKAIOLIEH B
MpYXUHE, OT CTENeHH Ae(opMaiiy MpYKUHBI, YCKOpEHHUs] Opycka OT yria
HaKJIOHA HaMpaBIAIOIICH; Tmepuoaa (4acTOThl) KoOJeO0aHWW HUTSHOTO
MasiTHUKA OT JJMHBI HUTH; Nepuoja KojJeOaHUuil MpyKUHHOIO MasiTHUKA OT
Maccel Ipy3a M JKECTKOCTH NPY)KHHBI; HCCIEIOBAaHUE HE3aBUCHUMOCTH
nmeproAa KoJieOaHW HUTSHOIO MasTHHKa OT Macchl Tpys3a. I[IpoBepka

YCJIOBUS PABHOBCCHA pbldara

1.30

Qusuueckue sAe6nenus 6 npupode: TPHUMEPbl IBIDKEHHS C Ppa3IMYHBIMU
CKOPOCTSMH B JXUBOW W HEKHBOW IPUPOJE, IEHCTBUE CHIIBI TPEHUS B
IIPUPOZE M TEXHUKE, NMPWINBBI M OTIUBBI, ABMKECHHE IUIaHeT CONHEYHOU
CUCTEMBI, PEaKTUBHOE [IBUJKEHUE JKHUBBIX OpPraHW3MOB, pblYarl B Tele
YeJIOBEKa, BIMSIHNUE aTMOC(EPHOro JaBJICHUS Ha )KUBOI OpraHu3M, IjaBaHHue

pBIO, BOCIHpPHUSATHE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSICEHHE, CEHCMHYECKHE
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BOJIHBI, HYHAMH, 3X0O

Texnuueckue yCWlpOIZCWZBCI.' CIIMAOMETP, JATUUKH ITOJOXKCHUA, PACCTOAHUA U
YCKOPCHUSA, AUHAMOMCTpP, IMOAUIMITHUKH, PAKCTHI, pbIyar, MOABMIKHBIN U

HGHO[[BH)I(HBIﬁ 6JIOI(I/I, HAaKJIOHHAad IJIOCKOCTb, MPOCTHIC MEXAaHHU3MbI B 6BITy,

Lal COOOIIAIONINECS COCY b, YCTPOHCTBO BOJONPOBO/IA, THIPABINYECKUI TIpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPILIHEBOW HACOC, apeoMETp, XOJIOT,
WCIIONb30BAaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHU A
OCHOBHBIE TIOJOXEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOpUHM CTPOEHUs

2.1 BemecTBa. Mojenn TBEPAOTO, MKUIAKOTO M Ta3000pa3HOr0 COCTOSHHM
BemectBa. Kpucramnnueckue u amopgHbie Tena

25 JIBuxenne uactul BemiecTBa. CBS3b CKOPOCTH JBMXKEHMSI YacTUI[ C

' TemiiepaTypoil. bpoyHnoBckoe nBmkenue, nuddy3us

2.3 CMaunBaHue U KalWUISIPHBIE SIBICHUS

24 TemnoBoe paclIupeHne U cxaTue

2.5 TemoBoe paBHOBECHE

26 Buyrpennss sueprusi. Pabora u Teruionepenada Kak CrocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrun

2.7 Bunel Tenonepenaun: TENI0NPOBOAHOCT, KOHBEKI U, U3TyUEHHE
HarpeBanne wu oxnaxaenue ten. KomuuecTBO TEmIoThl. Y enbHas
TEIUIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpaHEHHUs PHEPTUU B TEIJIOBBIX Ipolieccax. YpaBHEHUE TEIJIOBOTO
OanaHca:
2.9
O +0, +..=0
Ucnapenue u xonaeHcauus. M3mMeHeHre BHYTPEHHEN SHEPrUU B Ipoliecce
210 WCHapeHuss W KOHAeHcauuu. KuneHuwe KUIKOCTH. YelbHas TerioTa
' napoobpazoBanus: L = Q/m
2.11 BraxxnocTs BO3myxa
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2.12

[InaBnenne u xpucraummsanus. lV3MeHeHHe BHYTpEHHEH OHHEpruu IpU

IUIaBJICHUU U KPUCTAJIU3AllH. yI[eJIBHaSI TCILJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHss »Heprusi cropaHusi TOIUIMBA. YJeNbHas TEIJIOTa CrOpaHUs

torumBa: 4 = Q/m

2.14

[Tpunnumne! padots! TemaoBbix Apurarenei. KIIJ[ TemioBoro apurarens

2.15

IIpakxmuyeckue pabomoi

W3mepenne  ynenbHOM — TEIUIOEMKOCTH — METAJUIMYECKOrO  IIWJIMHIPA;
KOJIMYECTBA TEIUIOTHI, IIOJIy4EHHOIO BOJOW KOMHATHOM TeMIIepaTyphl
(UKCUPOBaHHOW Macchl, B KOTOPYIO OIYIIEH HAarpeTblii IWINHAD;
KOJIMYECTBA TEILIOTHI, OTAAHHOIO HATPEThIM LUIMHAPOM, IIOCIIE OIyCKaHUs
€ro B BOLly KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIIBHON BIa)KHOCTH BO31yXa;
YOEIBHOM  TEIUIOThl  IUIaBJIeHMs Jipna. MccinegoBanue  M3MEHEHMs
TEMIIepaTyphl BOJBI MPH PA3IHYHBIX YCIOBUSX; SIBICHUS TEINIOOOMEHa IpHU

CMEIIMBAaHNUH XOJIOJHON U ropsiYei BOABI; Mpoliecca UCIIapEeHUs

2.16

Dusuueckue  s6IeHUs 6  npupode: TIOBEPXHOCTHOE HATSHKCHUE H
KalmUWJUIAPHBIC SABJICHUA B IMPUPOAC, KPUCTAJIBI B MPHUPOAC, HIITYUCHHC
ConHia, 3amep3aHue BOJOEMOB, MOPCKHE OpHW3bI, 00pa3oBaHHE pOCHI,

TyMaHa, UHCs, CHETa

2.17

Texnuueckue ycmpoﬁcmea.‘ KaIlmnuJIAPBbI, IMPUMCEPHbL HCITIOJIBb30BaHUA
KpUCTaJLJIOB, )KPII[KOCTHBIIZ TCPMOMETP, HdAaTUHUK TEMIICPATYPbI, TCPMOC,
CUCTCMa OTOIUICHHUA OOMOB, T'MTPOMCTPLI, IMCUXPOMCETpP, IapOBasd Typ61/1Ha,

JIBUTaTENIb BHYTPEHHErO CrOPaHUs

SJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpusaius Tei. J[Ba Buja 31eKTpuIecKuX 3apsiioB

3.2

B3aumoneiictBue 3apsykeHHbIX Tell. 3akoH Kynona

3.3

3aKoH COXPAHCHUS JICKTPHUICCKOI'O 3apsia

3.4

Onektpuueckoe mnone. Hampspk€HHOCTh 3nekTpuueckoro mnoms. Ilpunnmn

CYINEPIIO3ULINH SICKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu snextpuueckux 3apsanoB. JeMCTBHE 3JIEKTPUYECKOro IMOJs Ha
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QJICKTPHUYICCKUC 3apsbl. HpOBOI[HI/IKI/I " JUIJICKTPHUKU

[TocTosiHHBIN 3JIEKTpUYeCKU TOK. JleWcTBUsS siekTpuyueckoro Toka. Cuia

TOKa. HaHpH)KCHI/IC .

3.6 I =q/t,U=A/q
DIIEKTPUYECKOE COMPOTUBIICHUE. Y IETbHOE JIEKTPUIECKOE COMTPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma a5 yuactka snekrpudeckoit menu: | = U/R
[TocnenoBarenbHOE COETMHEHNE TPOBOTHUKOB
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHOE coeIMHEHKE TPOBOIHUKOB PAaBHOTO COMPOTUBIICHUS:
U=U;I=1+I;R=2.
2 2 2
CwMmelaHHbIE COEIMHEHHS IPOBOAHUKOB
Pabota u MmoutHOCTH 351ekTpruueckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 .
. O=I"-R-t
312 OneiT Dpcrena. MarHuTHOE TOJIe MPSMOTO MPOBOJHUKA C TOKOM. JIMHHMM
MarHUTHOW UHIYKIIUU
313 MarguTtHoe 1I0JIE IOCTOSIHHOIO Mar"mra. Bi3amMopeiicTBHE ITOCTOSIHHEIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM
3.15 Onebitel @apanesd. SBieHue snekrpoMarautHol nHAykuuu. [Ipasuio Jlenma
Ilpaxmuueckue pabomol
3.16 W3mepeHne 3IEKTpUUECKOTrO  CONPOTUBIEHUS  PE3UCTOPA;  MOILIHOCTH

QJICKTPHUYECCKOI'O TOKA, paGOTH SJICKTPHUYICCKOI'0O TOKA.
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HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOLIETO B IPOBOJHHUKE
(pe3ucTopel, JamMIoudka), OT HaNpsDKEHWsT Ha KOHIIAX IPOBOJHUKA;
3aBUCUMOCTH COINPOTUBIICHUS OT [UIMHBI TPOBOJAHWKA, IUIOMIAAH €ro
IIOIIEPEYHOI0 CEYECHUS U YAEIBHOIO COIPOTUBIICHHUS.

[IpoBepka IpaBuIa JUIS 3JIEKTPUYECKOTO HaIpsHKEHUS pu
MOCJIEA0BATEIbHOM COCOUHEHUM MPOBOJHHMKOB;, IMpaBujia Ui  CHJIbI
BJIEKTPUYECKOTO TOKAa NpU MapauIeIbHOM COCIUHEHUU MPOBOJIHUKOB

(pe3uCTOPBI U TAMITOYKA)

Qusuueckue s61eHUs 8 Npupolde: DIEKTPUUECKUE SIBICHUS B aTtMmocdepe,

3.17 AJICKTPUYECTBO JKUBBIX OpPraHW3MOB, MAarHUTHOE TMoOJe 3eMiH, Jpeid
MIOJTFOCOB, POJTb MATHUTHOTO TTOJIS JIJIS J)KU3HU Ha 3eMJIe, TIOSIPHOE CHSTHUE
Texnuueckue ycmpouicmea: 3IEKTPOCKOI, aMIIEpPMETpP, BOJIBTMETp, PEOCTaT,
CUETUMK DJIEKTPUUYECKOW DHEPIHH, DIIEKTPOOCBETHTEIBbHBIC MPHOOPHI,

3.18 HarpeBaTelbHbIE AJIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHE
MPEJOXPAHUTENH, AJIEKTPOMArHUT, AJIEKTPOABHUraTeNb IMOCTOSHHOIO TOKA,
TeHepaTop IMOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHBIC BOJHBL. [1Ikana 31eKkTpoMarHuTHEIX BOJH

3.20 JlydeBast Mmonienb cBera. [IpsmMorHEHOE pacipOCTpaHeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHHUS CBETa

3.23 Jlucniepcust cBera

394 Jlunza. Xox myueii B mun3e. DokycHoe paccTosiuue TuH3bl. OnTHYecKas cuia

' aunsel: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTuyeckue npudopsI
IIpakmuyeckue pabomoi
###Par###l13mMepeHrne ONTUYECKON CHIIBI cOOMparoleil JUH3bI;, (POKYCHOTO
paccTosiHUsL coOuparomieid JMH3BI (IO CBOWCTBY pAaBEHCTBA pPa3MepOB
npeaMera U u300paKeHus1, KOraa MmpeJMeT PaciooKeH B IBOMHOM (OKyce),

3.26 MOKa3aTelis MPEIOMIICHUS CTEKIIA.

#HH##Par####lccnenoBanue cBONCTBA M300paKEHUSs, TOTYYEHHOTO C MIOMOIIBIO
coOuparolei JUH3bl;, U3MEHEHUS! (POKYCHOT'O PACCTOSHUS JBYX CIIOKEHHBIX
JIUH3; 3aBUCHMOCTHU YIJia MPEJIOMIICHHs] CBETOBOIO JIyda OT YIJia MaJeHusl Ha

T'paHHUILIC «BO3AYX — CTCKIIO»
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Duszuueckue s61eHUL 8 npupode.‘ 3aTMCHHUA COJ'IHI_Ia n .HYHBI, oBE€Ta TCI,

S.2f ONITHYECKHE ABICHHS B aTMoc(epe (uBeT HeOa, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpoticmeéa: OUYKH, TEPUCKOIN, (QoOToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
41 PannoaktuBHOCTh. Anb(a-, Oera-, ramma-usnydeHus. Peakuum anbda-u
' Oera-pacrana
42 Onertel Pesepdopna nmo paccesauto anbpa-yactuil. [lmanerapHas monenb
' aToma
4.3 CocraB atromHOrO sipa. M3otomnst
4.4 [Tepuox momypacmajia aTOMHBIX SAEP
4.5 SnepHble peakiuy. 3aKOHBI COXpaHEHUS 3apsI0BOr0 U MacCOBOT0 YUCE
Qusuyeckue s61eHUs 6 npupooe. ECTECTBEHHBIM paJNOAKTUBHBIA (OH,
4.6 KOCMHYECKHE Jy4YH, PaJHOAKTUBHOE H3ITYYCHUE TPUPOIHBIX MHHEPAJIOB,
JeMCTBHE PAIMOAKTUBHBIX U3TydEHHUI Ha OpraHU3M YeloBeKa
A7 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHAWBHIYAIBHBIA JTO3UMETD,

Kamepa BuibcoHa, siiepHast JHepreTHKa
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

VYuebnuk: 7 kiacc. Pusnka ,A.B.Ileprmkun-7-¢ n3a.-M.:poda,2018

VYuebnuk : 8knmacc @uszuka ,A.B.Ileppikun-6-¢ uzn.-M.:/Ipoda,2018

VYuebnuk: 9 xnacc @usuka ,A.B.Ileppimkun, E.M.I'yrauk-7-e uzn.-M.:/Ipoga,2019
METOANYECKHUE MATEPHUAJIBI JJ151 YYUTEJISA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET bu6muoreka ITOK https://m.edsoo.ru/ff0c2e82

Onepatop 340 000 "Komnanus "Tensop" ———

JIOKYMEHT MOAMWUCAH 3NEKTPOHHOM NMOAMUCHIO
CIM6 rernoy «Onumnuiickme Hagexabl», MunaeHko Butanuit FeHHaabeBUY 07.10.25 11:14 (MSK) MNpocTas nognucb
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