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IHHOACHUTEJBbHAA 3AIINCKA

[IporpamMa 1o ¢u3MKEe HAa ypOBHE OCHOBHOTO OOLIEr0 OOpa3oBaHMsS COCTABJICHA HA OCHOBE
HOJIOKEHUH W TpeOOBaHUI K pe3yabTaTaM OCBOEHHMs Ha 0a30BOM YpOBHE OCHOBHOM 00pa3zoBaTeiabHOMH
nporpammel, npenctaBieHHbIXx B @T'OC 00O, a taxkke ¢ yuétoM (enepanbHOi pabodell mporpamMmmbl
BocnuTanus u KoHuenmnuu npenojgaBanus yueoHoro npeamera «Ousnkay.

Conepxanue mporpaMMmbl 10 (HU3MKE HampaBiIeHO Ha (OPMHUPOBAHME ECTECTBEHHOHAYYHOM
IPaMOTHOCTH O0YYarOLIMXCsl M OpraHU3aLUI0 U3yueHUsl (PU3MKU Ha J1eATeIbHOCTHON ocHOBE. B mporpamme
1o (pU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH yueOHOTO mpeamera B peanusanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3yibTaTaM 00y4eHHs], a TAKXKe MEXIIPEIMETHbBIE CBSI3U
€CTECTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs.

[Tporpamma 1o ¢u3MKe ycTaHaBIMBAET paclpellelleHne yd4eOHOro marepuaina o rojgam oOydeHHs
(mo kjaccam), mpejiaraeT IPUMEPHYIO IOCIEI0BAaTEIIbHOCTh M3YyUEHHsS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3sBUTHSI IPEIMETHOTO COJEPKAHMSI U yUETE BO3PACTHBIX OCOOEHHOCTEH 00ydaroLIuXCs.

[Iporpamma 1o ¢usuke pazpaboTaHa € IENBI0 OKAa3aHUS METOAWYECKOH IOMOIIM YYHUTEIIO B
co3/laHuM paboueil mporpamMmsl 10 y4eOHOMY MpeIMETY.

Ou3nKa SABIAETCS CHCTEMOOOPa3yOUMM JUISl  €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB,
HOCKOJIbKY (pr3rueckue 3aKOHbI JISKAT B OCHOBE IPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH, OHoIorue,
acTpoHOMHEH W (U3HUYECKOW reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KAapTHHY MHpAa,
npefocTaBisieT Haubosee sicHble 00pas3ibl MPUMEHEHHMsT HayyHOro MeToJa MO3HaHMs, TO €cTh crocola
IIOJIyYEHUS JOCTOBEPHBIX 3HAHUM O MUDE.

OpxHa U3 TIaBHBIX 331249 (U3NYECKOTO 00pa30oBaHUs B CTPYKTYpE OOLIeTo 0Opa3oBaHHS COCTOHT B
(OopMHPOBAHNYU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y 00ydaroLuxcs.

N3yuenne ¢pu3uku Ha 6a30BOM ypOBHE IPEIINOIAraeT OBJIAJICHUE CISIYIOIINMU KOMIIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHOHAYYHYI0 TPAMOTHOCTbD:

® Hay4yHO OOBSICHSTH SIBJICHUS;
® OLICHMBATh U TIOHUMATh OCOOEHHOCTH HayYHOT'O MCCIIEI0BAHUS;
® VHTEPIPETUPOBATh JaHHBIE U UCIOJIb30BaTh HAYUHbIE 10KA3aTEIbCTBA J1JIS TIOJYyYEHUS BBIBOJIOB.

Ilenu u3ydyeHus GU3UKU HAa YpOBHE OCHOBHOrO oOIiero odpaszoBaHMs omnpeneneHsl B Konuenuu
npenogaBaHus yuyeOHoro mnpenmera «®dusmka» B oOpa3oBaTenbHBIX oOpraHuzauusax Poccuiickoit
denepanuy, peaau3yoLIMX OCHOBHbIE 00I€00pa3oBaTeIbHBIE MPOrPAMMbI, YTBEPKAEHHOW pELICHHEM
Konnernn MunucrepcrBa npocsenienus Poccuiickoit ®@eneparnuu (mpotokon ot 3 gexadps 2019 r. Ne
[1K4BH).

Henun usyvyenus puznkm:

e puUOOpETEHNE HHTEPECA U CTPEMIICHUSI 00YyJaIOIUXCsl K HAYYHOMY W3YYEHHIO IPUPOJIbI, pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUA O HAYYHOM METO/e MO3HaHWA U (POPMUPOBAHHE HCCIETOBATEIHCKOIO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTara W3Y4eHHs] OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME NPEICTABICHUNA O POIM (PU3MKH JUIS Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK,

TEXHUKHU U TEXHOJIOTHH;

® pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX chepax Oyaymielt mpodeccuoHaTbHON IesTEeIbHOCTH,

CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JJalbHEHIIeMy 00y4eHHIO B 3TOM HAlpaBICHHH.

JlocTikenne 3THUX Iesiel MporpaMmbl 10 (PU3MKEe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMA
oOecrieunBaeTcs pelieHueM CIeAyoIuX 3a1ay:

e npuoOpeTeHHe 3HaHMM O JUCKPETHOM CTPOCHHHM BEIIEeCTBA, O MEXaHWYECKUX, TEIUIOBbIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [puoOpeTeHHe YMEHHH ONHUCHIBaTh M OOBACHATH (U3UYECKUE SBJICHUS C UCIOJIb30BaHUEM
MOJTYyYECHHBIX 3HAHUI;

® OCBOGHHME METOJOB pELICHHs] NPOCTEHIIMX PACUETHBIX 3aJad C HCIOJIb30BaHUEM (U3NUECKUX
MOJIEJIEH, TBOPUECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;



® pa3BUTHE YMEHUI HAOIIONATh MPUPOIHBIC SBJICHUS U BBIIOIHATH OIBITHL, 1a00PaTOpHBIC Pa0OTHI U

IKCIIEPUMEHTAIBHBIC UCCIICJIOBAHUS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;

® OCBOCHHE MPHUEMOB pabOTHI ¢ HHPOPMAIHEH (HU3HMUECKOTO COACPKAHMSI, BKIIIOUass HHPOPMAIIHIO O

COBPEMEHHBIX JIOCTHKCHUAX (DU3HMKH, aHATN3 U KPUTHUECKOE OLICHUBAaHHE UH(POPMALINH;

® 3HAaKOMCTBO coO cdepamu MNpodecCHOHAIBHOW NESATEIBbHOCTH, CBS3aHHBIMH C (U3HKOH, W

COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.

Ha w3ydenne ¢usuku (0a30BBI YpPOBEHb) Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUSs
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HeIenio).

[Ipennaraemerii B mporpamMe mo (usmke mnepedeHb Ja0OopaTOpPHBIX pabOT U OMBITOB HOCHT
PEKOMEH/IaTEIIbHBIA XapaKTep, YYUTENb eNaeT BBIOOP MPOBEICHHsS JIAOOPATOPHBIX Pa0OT U OIBITOB C
y4€TOM HWHIUBUIYATbHBIX OCOOCHHOCTEH OOy4aromuxcs, CHHCKAa OJKCIEPUMEHTANBHBIX 3aJlaHuM,
npeyiaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO DK3aMeHa 1o (hU3HKe.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

du3nka u ee poJib B NO3HAHUM OKPYKAIOIIEro MuUpa

®duznka — Hayka o npupoze. SABneHus npupoasl. Pu3ndecKue BICHU:
MEXaHUYECKUE, TEIVIOBbIC, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC, 3BYKOBHIE.

Ouznyeckue BenuuuHbl. V3mepenue usndeckux BenuunH. Ousmueckue nmpudopsl. [lorpemHocts
U3MEpEeHU MexyHapoJHasl CUCTEMa €UHULL

Kak ¢buzuka u Ipyrue €CTECTBEHHBIE HayKu U3y4aroT MIPUPOLY.
EcTecTBeHHO-HAYYHBI METOJl TMO3HAHWS: HAOIIOJCHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBHIIBIKCHUE
TUIOTE3, DSKCHEPUMEHT II0 TMPOBEpKEe THUIOTEe3, OO0bsCHeHHe Habmogaemoro sBieHus. Onucanue
(GU3NUECKUX SBICHHUIA C TIOMOIIBIO MOJICIEH.

Jlemoncmpayuu

Mexanuyeckue, TEII0OBbIe, JIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mpudOPHI U MPOIieIypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.
Jlabopamopmvie pabomul u onvimol

Omnpenenenre UeHbI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTossHUMN.

N3mepenue o6beMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenre pa3smMepoB MaJIbIX TEIl.

N3mepenne temneparypsl Py NOMOILHU KUAKOCTHOTO TEPMOMETPA U 1aTUKKA TEMIIEPATYPBI.

[IpoBenenue wuccienoBaHus MO MPOBEPKE THUMOTE3bl: JAIBHOCTH IIOJIETAa IIapUKa, IYIIEHHOTO
TOPU30HTANILHO, TeM O0JIbIlIe, YeM OO0JIbIlie BHICOTA ITYCKA.

IlepBoHauya/ibHbIE CBeIEHUS O CTPOEHUH BellleCTBa

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mmepbl. ONbIThI, JOKa3bIBAIOIIME TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBrxenue yactul] BeniecTBa. CBsA3b CKOPOCTH ABWKEHUS YacTHI] C Temmneparypoil. bpoyHoBckoe
nBuxkenue, 1uddys3us. BzanMmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKUBAHHE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH U TBEPIBIX (KPUCTAITUYSCKUX) TEI.
B3auMocBsI3p  MeXIy ~ CBOMCTBAaMM  BEIIECTB B  pa3HBIX  arperaTHbIX COCTOSHUSIX M HX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Llemoncmpayuu

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysun.

HalGmronenue siBnenuii, 00bSICHIIONUXCS MPUTSHKEHUEM WA OTTAIKMBAHUEM YaCTHI[ BEIIECTBA.
JlabopamopHvie pabomul u onvimol

OreHka nuaMeTpa aToMa METOJIOM PsiIoB (C UCTIOJIb30BaHueM (hoTorpadmii).

OnbITHI 1O HAOTIOIEHUIO TETLIOBOTO PACIIMPEHHSI Ta30B.

OMBITHI 110 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHMUSL.

JIBuKeHMe U B3aUMOJeCTBHE TeJl

Mexannyeckoe ABuxkeHue. PaBHOMepHOE 1 HepaBHOMEpHOE BIKeHNE. CKOPOCTD.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBH>KEHHUH. Pacder myTu U BpeMeHU JABUKEHUSI.

SBnenne wHepuuu. 3aKOH WHEpUHUH. B3amMopelcTBHE Ten Kak MPUYMHA W3MEHEHUS CKOpPOCTH
JIBWKEHUS Ten. Macca kak Mepa HMHEpTHOCTH Tena. I[lnmoTHocth BemiecTtBa. CBsi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00BheMa BEIeCTBa.

Cuia kak xapakTepucTHKa B3auMozeicTBus ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢
MOMOIIBIO TMHAMOMETpA. SIBJIeHHE TATOTeHUS M cuiia TshkecTH. Cuia TsDKeCTH Ha ApYyTrHuX IaHeTax. Bec
tena. Hesecomocts. CnojkeHue CuJjl, HallpaBJIEHHBIX MO OAHOW mpsiMoil. PaBHOnelcTBytomas cui. Cuina
TpeHus. TpeHne CKOJIbKEHUST U TpeHHUE MoKos. TpeHue B MpupoJie U TEXHHUKE.

Jlemoncmpayuu
Habmoienne MexaHn4eckoro IBHKEHUS Tefa.



N3mepenune ckopocTy NPSIMOIMHENHOTO ABMXKEHUS.

Habntoienue siBieHUs] UHEPIIUH.

HaGnronenne u3MeHeHus: CKOPOCTH MTPU B3aUMOJICHCTBUU TeIl.

CpaBHeHME MaccC M0 B3aUMOJACHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MTPSIMOH.

Jlabopamophvie pabomvl u onvimol

Omnpenenenne CKOpOCTH PaBHOMEPHOTO JABIKEHHUs (LIapuKa B *KHUAKOCTH, MOJEIH JIEKTPUUYECKOTO
aBTOMOOWJIS U TaK Jajiee).

Omnpenenenue cpeHell CKOPOCTH CKOJIBbKEHHsI OpycKa WM [IApHKa 110 HAKIIOHHOW TJIOCKOCTH.

OmnpeneneHre MmI0THOCTU TBEPAOTO TeNa.

OmnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHUS (IedopMalun) MPYKUHBI OT HPUI0KEHHON
CHUJIBL.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb CHJIBI TPEHMsI CKOJIBKEHHUS OT Beca Tejla U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

JaBjieHHe TBepABIX TeJl, *KUAKOCTEH U Ira30B

Hasnenue. CriocoObl yMEHBIICHUS U YBEIUYEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTD JTaBJICHHUS
raza or o0Obema, temneparypsl. [lepenaua naBneHus TBEpAbIMU TEIAMHU, KMJIKOCTAMHU M ra3aMu. 3aKOH
[Tackans. [IHeBMaTn4yeckue MallvHBI.
3aBUCHMOCTH JIaBIICHUS KHUJIKOCTH OT TIIyOuHBI. ['mupocraTudeckuii nmapagokc. CooOmarmuecs: CoCybl.
['MppaBnuyeckue MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe naBieHue. [IpuunHBI CylecTBOBaHUS BO3AYIIHON 000710YKU
3emiu. OnbiT Toppuuennu. 3mepenue atmocepHOro gaBieHUs. 3aBUCUMOCTh aTMOC(EpPHOTO JaBICHUS
OT BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubopsl 11 n3MepeHust arMochepHOro 1aBiIcHUS.

JleiicTBHE KUAKOCTU W Ta3a Ha MOTPYKEHHOE B HHUX Teso. BeiTankuBaromas (apXxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JABJIEHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.

Coobmatommuecs: Cocypl.

I'mppasinueckwmii npecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO JaBIEHUS.

3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOrPYKEHHOM YacTH Tela U IVIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue mnnaBaHUS TeN: IUIABAHME WJIM MOTPYKEHHE Tell B 3aBUCHUMOCTH  OT COOTHOUICHMS
IUIOTHOCTEN TeJA U JKUJKOCTH.

Jlabopamopuvie pabomvl u onvimol

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00beMa MOrpyKEHHON B JKUAKOCTh YacTH Tela.

OnpeneneHre BRITAKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAOLIEH CHJIBI, JEHCTBYIONIEH HAa TEJIO B KUAKOCTH, OT MAaccChl
Tena.

OnepIThI, NEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIBI, JEHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT 00beMa MOTPYKEHHOM B )KUJKOCTh YaCTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

KoHcTpynpoBanue apeomeTpa Win KOHCTPYHMPOBAHUE JIOAKHU U ONPEIEIIEHUE €€ IPY30I10bEMHOCTH.
Padora m MomHocTh. JHeprusi Mexanuwdeckas pabora.

MomHOoCTS.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHS phblyara.
[Ipumenenne mnpaBwiia paBHOBECHs pbluara kK OJIOKy. «3050Toe TpaBuio» MexaHuku. KoadouimeHnt
nosie3Horo aeiicteus (manee — KI1/) mpocteix Mexannu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass 3Heprus. KuHernueckass W moreHuuanbHas sHeprus. [IpeBpamieHue onHOro BHUAA
MEXaHUYECKON YHEPTUU B APYrOd. 3aKOH COXPAHEHUs SHEPTHUH B MEXaHHUKE.

Jlemoncmpayuu
[IpuMepsl MPOCTBIX MEXAHU3MOB.



JIaboparopHbie paObOThI U OTIBITHI:

Omnpenenenre pabOTHl CWIIBI TPEHHSI TPU PAaBHOMEPHOM JBIDKEHHH Tela IO TOPU30HTAIBHOM
MIOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblYara.

N3mepenne KII/] HakIIOHHOM IIOCKOCTH.

W3yuenne 3akoHa COXpaHEHUSI MEXaHHUECKOW YHEPTUH.



8 KJIACC

TennoBble sABICHUSA

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOEHHUs BelecTBa. Macca u pa3Mmepsl
aTOMOB U MoJIeKyNl. OIBITbI, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETHUECKOMN
TEOPHH.

Mogenu TBEpAOrO, JKUIKOTO M Ta3000pa3HOrO COCTOSHUN BemiecTBa. Kpucrammmueckue wu
amop¢ubie Tena. OObscHEHHE CBOWCTB Tra3oB, >KUIKOCTEH U TBEpAbIX TeJl Ha OCHOBE IMOJOKEHUI
MOJIEKYJISIpPHO-KMHETUUECKON Teopun. CMaunMBaHUE U KalWJUISIpHBIE siBJIeHUS. TeIioBoe pacuiMpeHue u
cKaTHe.

Temnepatypa. CBsi3b TeMIEpATypbl CO CKOPOCTBbIKO TEIIOBOIO JBMKEHMsI 4acTUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHMs] BHYTPEHHEH SHEpPruu: Teruionepenadya U coBeplieHue padoTbl. Bumabl
TEIUIONEPEIauM: TEIIONPOBOAHOCT, KOHBEKIUS, U3TYyYCHHUE.

KonnuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BellecTBa. Termmoo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TeruoBoro Oamanca. [lnaBieHue M OTBepAEBaHHME KPUCTAJUIMYECKUX BELIECTB. Y JelbHas
teruiota ruaBneHus. IlapooOpasoBanue u konaeHcauus. Wcnapenuwe. Kumenue. VYaenpHas TemioTa
napooOpa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO 1aBICHUSI.

Brnaxnocts Bo3ayXa.

DHeprus TOIIMBA. Y IeibHAs TEIJI0TAa CTOPAHUS.

[Ipunuuns! pabotel TerioBbix asuratesneid KIIJ temmoBoro nsuratens. TersioBble IBUTATENd U
3alllMTa OKPYKAOUIEH CpeJibl.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.

Jlemoncmpayuu

Ha6motenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

Habuntoienue siBiaeHunit cMauMBaHMsI U KaWJUISIPHBIX SIBJICHUH.

HaGntoneHue TerioBoro pacuMpeHust Tel.

W3meHneHue gaBieHus ra3a npyu M3MEHEHUH 00beMa U HarpeBaHUH W OXJIAXKICHHUH.

[IpaBuiia u3MepeHus TeMIeparypsbl.

Buasl Tenionepenaun.

OxJaxieHre Ipy COBEPUIEHUH PabOThI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHeHHE TEMJI0EMKOCTEN pa3InYHbIX BEILECTB.

Habmronenue kumneHusl.

HabuntoieHne mocTosiHCTBAa TEMIIEpaTypbl MpH IUIaBJI€HUU. MOJAENH TEeIUIOBBIX

JIBUTaTEICH.

Jlabopamopmvie pabomul u onvimol

OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKSHHUSL.

OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbITHI 10 HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUKOCTEH U TBEPABIX TE.

Onpenenenue AaBleHUs BO3yXa B OaJUIOHE IITpHIIA.

OnBITHI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTh JaBIEHUS BO3AyXa OT €ro o0beMa | HarpeBaHUs WIH
OXJIQKICHUSI.

[IpoBepka ruUMoTe3bl JTMHEWHON 3aBUCHMOCTH JUTHHBI CTOJIOHMKA >KUJIKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIepaTyphl.

HaGmtonienne wu3MeHEHWs BHYTPEHHEH SHEpPruu Tella B pe3yibTare TeIulonepenadyn M pabdoThl
BHEIITHUX CHJL.

HccnenoBanue siBieHUs TEIUIO0OOMEHA MPU CMEIIMBAHUH XOJIOTHOW U TOpsiYeid BOJBIL.

OmnpeneneHre KOJNMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM MpH TEIUIOOOMEHE  C HarpeThiM
METaJUIMYECKUM IIUIUHAPOM.

Onpenenenne yaeabHON TEMIOEMKOCTH BEIIECTBA.



HccnenoBanue npouecca uCapeHusl.

OnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH Bo3ayxa. OmnpeneneHue yaeabHOU

TEIUIOTHI IIaBJICHUS JIbJIA.

DJleKTprYecKkre 1 MATHUTHbIE SIBJICHUS

Onektpuzanus Teil. J[Ba poaa 3leKTpUUYECKUX 3apsiioB. B3aumopeicTBue 3apsKeHHBIX Tel. 3aKOH
Kynona (3aBUCHUMOCTh CHJIBI B3aUMOJICHCTBHUSI 3apsDKCHHBIX TN OT BEIUYMHBI 3aps/IOB M PACCTOSHUS
MEX]y TEJIaMH).

Onektpuueckoe 1monie. HampspkeHHOCTh  anekTpuyeckoro mofs. [lpuHIun — cymnepno3unuu
IIEKTPUYECKUX I10JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu »snexTpuyueckux 3apsiioB. DJIEMEHTapHBINM 3yeKkTpuueckuid 3apsa. CTpoeHwe aroma.
[IpoBOAHUKY U TUANEKTPUKH. 3aKOH COXPAHEHMSI SJIEKTPUUECKOTO 3apsija.

DNEeKTPUUECKUNA TOK. YCIOBHUS CYHIECTBOBAHMS SJEKTPHUUYECKOrO TOKAa. VICTOUHHMKH MOCTOSIHHOTO
ToKa. JIeHCTBUA 3IEKTPUYECKOTO TOKa (TEMIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHI TOK B
KUJKOCTSAX U razax.

Onexktpuueckas uenb. Cuna Toka. OiekTpuyeckoe HampspkeHue. ConpoTHBIIEHHE IPOBOJHHUKA.
VYaenbHOE compoTuBiieHUe BemecTBa. 3akoH Oma amns ydyactka nenu. [locnenoBarenbHoe U mapamieabHOe
COEIMHEHHE NPOBOHUKOB.

PaGora m MOIIHOCTH 3IEKTpUYECKOTrO ToKa. 3akoH Jxoyns—JleHuma. DnekTpuyeckue Lenu u
NOTPEOUTENH FIEKTPUIECKOM SHepruun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctosinHbie MarHuThl. B3ammoeicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOe moje. MarHuTHoe
nosie 3eMJIM U €ro 3Ha4eHue s Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHUTHOE TOJIE AIEKTPUIECKOTO
ToKa. [I[puMeHeHne AIeKTpOMarHuTOB B TeXHHKE. JleficTBHe MarHMUTHOTO MOJS Ha MPOBOJHUK C TOKOM.
DNeKTpoJABUTaTENb MOCTOSIHHOIO ToKa. Vcrosib30BaHKe 3IIEKTpOIBUraTeNel B TEXHUYECKUX YCTpOicTBax
U Ha TpaHCHOpTe.

Onprtel @apanes. SBienue snexkTpoMarHuTHOM WHAYKIUHU. [IpaBuno Jlenna. Dnektporeneparop.
CrocoObl MONY4YeHUS AICKTPUUYECKON SHEpPruu. DJIEKTPOCTAHIIMM Ha BO300OHOBISIEMBIX HMCTOYHHUKAX
SHEpPTUHU.

Llemoncmpayuu

DnekTpu3anus Tenl.

JIBa posia 2JIEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEIl.

YCTpoUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DnekTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[TpoBOAHUKY U AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JTMHHUI 3JIEKTPUYECKOTO MOJIS.

HcTouyHMKH TOCTOSHHOTO TOKA.

JlericTBUs DIIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKHUIN TOK B JKUJIKOCTH.

I"a3oBbIit pazpsa.

W3mepenue cuipl TOKa aMIepMeTpoM.

N3mepenne 3MeKTpuYecKoro HanpsKEeHUs BOJIbTMETPOM.

Peocrat n MarazuH conpOTHUBIICHHN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieNICHUs MOJTIOCOB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarnuTHo€e noje ToKa. JIeKTPOMarHur.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBieHUS AIEKTPOMarHUTHOM HHIYKIIUH.

OmnbiTel @apanes.



3aBUCHMOCTh  HAampaBJICHUS HMHAYKIMOHHOIO TOKa OT  YCJIOBHM €ro  BO3HHUKHOBEHHS.

DIEeKTPOreHepaTop MOCTOSTHHOTO TOKa.
Jlabopamophvie pabombl u onvimol

OnpIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH TNl MHAYKIIUEH U MPU COTPUKOCHOBEHHUU.

UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HAa TPOBOJIHUKHU U TUAJIEKTPUKH.

COopka u mpoBepKa pabOoThI JIEKTPUUECKOH 1IeTH MTOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIIEHUS PE3UCTOPA U
HaIIPSKEHUS. Ha PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHMOCTH SJIEKTPUUYECKOTO COMPOTUBIICHHUS MPOBOJHUKA OT €ro
JUTMHBI, IJI0IA 1 ONEPEYHOT0 CEYEHUS U MaTepHalla.

[IpoBepka mpaBuia CII0KEHUS HAMIPSKEHUHN TIPU MOCIIEI0BATEILHOM COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia Ajs CUIIbI TOKA MPU NAPALIEIBHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

OrnpenenieHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIISIEMONM HAa PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JJaMIIOUKy, OT HaImpsDKCHHS Ha HEil.

Onpenenenue KIIJ[ narpesares.

HccnegoBanue MarHuTHOTO B3aUMOJICHCTBHSI TTOCTOSTHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPH UX OOBEAMHEHUN U Pa3JIEICHUU.

UccnenoBanue neicTBus 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJIECUCTBUS KATYIIKM C TOKOM M MarHuTa OT
CHUJIBI TOKA Y HAIIPaBJICHUS TOKA B KaTYIIKE.

N3yuenune neiicTBUS MArHUTHOIO TOJISI HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u usyuenue padboThI JIEKTPOABUTATEIS.

N3mepenne KI1/] anekTpoaBurateabHOil yCTaHOBKH.

OmbITBl MO HCCIEIOBAHUIO SIBICHUS SJEKTPOMArHUTHOW WHAYKIIMHM: HWCCJIEIOBAHHE W3MEHEHHM
3HAUYEHUS U HAPABJICHUS] MHAYKIIMOHHOTO TOKA.
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9 KUIACC
Mexanu4yeckue siBJICHHSA

Mexanuueckoe nBwkeHue. MarepuanbHas Touka. Cucrema otcueta. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBMKEHMs. PaBHOMepHOE npsMonuHelHoe nBuKeHue. HepaBHOMepHOE NMpsSMOIMHENHOE
nBrkeHue. CpeaHsisi 1 MTHOBEHHAsI CKOPOCTh TeJla IIPY HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyCKOpeHHOE MpsAMONIMHEHHOE nBIKeHne. CBoOoHOE magenue. OnbiTel ["anwies.

PaBHOoMepHOe nBHKEHHME TIO OKpYXHOCTH. [lepmon m wactora oOpamienus. Jluneiinas u yrioBas
ckopocTtu. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

IlepBbii 3axkon Hprorona. Bropoi 3akoH Herorona. Tperuin 3axkon Herortona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHHs: cujia TPEHHS CKOJBXKEHUs, CUjla TPEHUS MTOKOs, IPYyrue
BU/JIbI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOro majaeHus. JIBrkeHue
riaHeT Bokpyr Connua. [lepBas kocmuyeckas ckopocts. HeBeCOMOCTh U meperpy3Ku.

PaBHOBecue MarepuanbHOMl TOuku. AOCONIOTHO TBepaoe Teno. PaBHOBecue TBepAOro Teia C
3aKpEIIeHHOU OChIO BpalleHus. MoMeHT cuibl. LleHTp TshkecTu.

Nmnynece Tena. U3menenne nmiyinbca. mnynbce cuiibl. 3aKOH COXpaHEHUs UMIyJbca. PeakTuBHOeE
JIBUJKEHHUE.

Mexanudeckasi pabota ¥ MOITHOCTh. PaboTa cuil TshKecTH, ynpyroctd, TpeHus. CBsi3b SHEPrHU H
pabotsl. [loTeHnnanbHas HEprus Tela, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHIuanbHas sHeprus
ckaroil npyxusbl. Kuneruueckas sHeprus. Teopema O KMHETHUYECKOM 3HEpPruu. 3aKOH COXpPaHEHMS
MEXaHUYECKON YHEPTUU.

Jlemoncmpayuu

Habmoienne MexaHn4eckoro JBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX T€N OTCYUEeTa.

CpaBHeHue nyTed W TPaeKTOPUM JBUKEHHSI OJHOTO M TOTO K€ TejJa OTHOCUTEIbHO Pa3HbIX Tel
OTCUeTa.

W3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGmtoneHue nBuXeHUs Tena 1o OKPYKHOCTH.

HabntonieHne MexaHMYeCKHMX SIBJICHUHM, MPOUCXOISAIIMX B cuUcTeMe oTcueTta «Tenexka» mpu ee
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBHUCHMOCTh YCKOPEHHS TeJia OT MacChl Tejla M IEUCTBYIOIIEH Ha HETO CHIIBI.

HabntoneHue paBeHCTBa CHIT IIPU B3aUMOJICHCTBUY TE.

N3meHneHue Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

Ilepenaya umiysbca Mpu B3auMOIEHCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEJI.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHune UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUH.

HabmtoneHne peakTHUBHOTO IBUXKEHHMS.

CoxpaHeHne MEXaHU4YeCKON IHEPTUH MPU CBOOOIHOM IaJIECHUH.

CoxpaHeHne MEXaHNYECKON PHEPTHH NP IBUYKEHUU TeJIa MO IeHCTBUEM IIPY>KUHBI.
Jlabopamophvie pabomvbl u onvimol

KoHcTpynpoBanue Tpakra [uisl pa3roHa U JAJbHEHIIEr0 PaBHOMEPHOIO [BMIKEHUS IIApUKA WIH
TEJIEeKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBM)KEHHUS IIApUKa [0 HAKJIOHHOU
IIJIOCKOCTH.

Omnpenenenne ycKOpeHHs Tejla MpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JIB)KEHUU 0Oe3 HadajabHOU
CKOPOCTH.

[IpoBepka rumoTe3bl: €ciu IpU PaBHOYCKOPEHHOM [BM)KEHUU O€3 HayalbHOM CKOPOCTH MYyTH
OTHOCSITCS KaK Psii HEUYETHBIX YUCEIl, TO COOTBETCTBYIOIUE POMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
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Onpenenenre KOdpPUITUEHTA TPEHUS CKOIBKCHHS.

OrnpeneneHne KeCTKOCTU MPYKUHBI.

Onpenenenre padOTH CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KCHHH Tella TI0 TOPH3OHTAIBHOU
MIOBEPXHOCTH.

Omnpenenenne pabOTHl CUIIBI YIIPYTOCTH MPHU MOABEME Ipy3a C MCIOJIb30BAaHUEM HEIOJBUKHOTO U
MOJIBU’KHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHUS SHEPTUH.
MexaHnnuyeckue KoJae0aHUsSI M BOJHBI

KonebarensHoe npmwxkenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHUil: TepHo], YacToTa, aMILUIUTY/A.
Marematuueckuil U NpyKUHHBIN MasTHUKH. [IpeBpanenre sHepruu npu KouedaTeIbHOM JIBHXKEHUU.

3aryxatomue kosnebanus. BoiHyxeHHnble kojnebanus. Pezonanc. Mexannyeckue BoJiHbl. CBOMCTBa
MEeXaHUYeCKUX BOJH. [IpoaoabpHbIE U nONepeyHble BOJIHBI. [[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPAHECHHUS.
MexaHn4ecKkue BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'pomkxocts 3Byka u BbicoTa TOHa. OtTpaxkenue 3ByKa. MH(pa3Byk U yIbTpa3BYK.
Jlemoncmpayuu

Habmonenue xonebaHuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienue BeIHYXIEHHBIX KOJIe0aHUI 1 pe30HaHCcA.

PacnipocTpanenue npogoapHbIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOThl. AKYCTUYECKUI pe30HAHC.
Jlabopamopmvie pabomul u onvimol

Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.

OrmpezenieHne 4acTOThl U IEPHO/Ia KOJICOAHHUI MPYy>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIEpUoa KojeOaHU MOJBEIIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJIeOaHNUN NPY>KMHHOTO MasiTHUKA OT Macchl rpys3a.

[IpoBepka HE3aBUCUMOCTH MEepUOJIa KoeOaHHil rpy3a, IOJBEIICHHOTO K HUTH, OT MacChl rpys3a.

OMBITH, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh MEpUOAa KOJIEOAHWN MPY>KUHHOTO MAasTHHUKAa OT MacChl
rpy3a U JKeCTKOCTH MPY>KUHBI. V3MepeHune yckopeHus CBOOOTHOTO MaIeHUS.
DJIeKTPOMArHUTHOE I0JIe M 3JIEKTPOMATrHUTHbIE BOJIHBI

DNeKTpOMarHuTHOE ToJie. DJIeKTpOMarHuTHbIE BOJHBI. CBOMCTBA AIEKTpOMarHUTHBIX BOJH. [kana
3JIEKTPOMAarHUTHBIX BOJIH. MICIIONb30BaHKE 31€KTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Llemoncmpayuu

CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH. BoJHOBBIE CBOMCTBa

CBeTa.
Jlabopamopuvie pabomvl u onvimol

N3ydeHne cBOICTB 37€KTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.
CaeToBbl€ sIBJIeHUS

JlyueBast monenb cBera. Mcrounuku cBera. lIpsimonuHelHOe pacnpocTpaHeHHE CBeTa. 3aTMEHUs
Counnna u JIynel. Otpaxenune cBera. [lmockoe 3epkano. 3aKOH OTpaKeHHS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. [lomHoe BHYTPEHHEE OTpPaKEHUE CBETa.
Hcrnonp30BaHME MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOIAX.

JIunza. Xox myueit B nuH3e. OnTudeckas cuctema QoroammapaTa, MUKpPOCKOTa U Teneckorna. [ma3
KaK OINTHYEcKas cuctemMa. bin3opykocTs U 1abHO30PKOCTbD.

Pasnoxxenne Oenoro ceera B cmekTp. OmbiTel HptoToHa. CrokeHUE CHEKTPaIbHBIX I[BETOB.
Hucnepcus cera.
Llemoncmpayuu

[IpssMonuHENHOE pacIIPOCTPAHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenune n300pakeHH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomiieHue ceera.

OnTHYeCKUN CBETOBO/I.

12



Xon ydeit B cobuparoreit TuH3e.

XoJ ny4deil B pacCEeMBaroOIIeH JIMH3E.

[Tonmy4yenne n300paXKeHUIA C ITOMOIIBIO JTMH3.

[Tpunnun neiictus doroanmnapara, MUKpOCKOIA U TEJIECKOIA.

Mopens rnasa.

Paznoxenue 6e10ro cBeTa B CIEKTP.

[Tonmy4yenue 6e10ro cCBeTa NpH CIOKEHUH CBETa Pa3HBIX [IBETOB.

Jlabopamophvie pabomvl u onvimol

HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOT'O JIyda OT yIJjla MaJieHusl.

N3yuenne xapakTepUCTHK U300paXKeHUs IpeMETa B IIJIOCKOM 3€pKajle.

HccnenoBanue 3aBUCMMOCTU yIJIa IIPEJIOMIIEHUS CBETOBOIO Jyda OT YIUIa NAJCHHUS Ha TpaHUIIE
«BO3yX—CTEKIIO».

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne GOKYCHOIO pacCTOSTHUS U ONITUYECKOM CHIIbl cCOOMparoILeil INH3BI.

OneIThI 110 Pa3yIKEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITHl IO BOCIPUATHUIO IIBETA IPEAMETOB TP UX HAOIIOJCHUHN Yepe3 LIBETOBbIE (PUIIBTPHI.
KBanToBbIe siBJIeHUSsI

OmnbiTel Pe3epdopna u mnnaHerapHas Monenbs aroma. Mognens aroma bopa. HMcenmyckanume u
HOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPHI.

PaguoaktuBHOCTh. Aub(a-, Oera- u ramma-uzinydeHus. CtpoeHue atomHoro spa. HykinonHas
MoJieIb aToMHOTro s1ipa. M3oTonsl. PannoaktuBHele npeBpaieHus. [lepuon nomypacnana aTOMHbIX JIED.

SlnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJOBOTO U MacCOBOI'O YHCEN. DHEPIrus CBA3M aTOMHBIX
anep. CBsa3b Macchl U 3Hepruu. Peakuuu cunTesa u nenenus anep. Mcrounuku sneprun CosHUa U 3BE31.

SnepHas sHepreTHka. JleficTBUS paMOaKTUBHBIX U3Ty4E€HUI Ha )KUBbIE OPraHU3MBbI.

Jlemoncmpayuu

CriexTpbl U3JTy4eHUs U MOTJIOLICHHUS.

CrieKTphl pa3aryuHbIX T'a30B.

CrnexTp Bomopoa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cueTunka HOHU3UPYIOMINUX U3ITYyUEHUH.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie pabomvbl u onvimol

HabmtoaeHune criionHbIX U TUHEHYAThIX CIIEKTPOB U3ITyUEHHUS.

HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YaCTHUIIBI [T0 TOPMO3HOMY ITyTH (110 doTorpadusim).

W3mepenue paanoakTUBHOTO (poHa.

IToBTOpHTEBLHO-0000 AN MOIYIb

IToBTOpUTENBEHO-0000IIAIONMIT  MOYIb TpEeAHAa3HAYeH Uil CUCTeMaTH3alMd M 0000LeHus
IPEIMETHOTO COJEPKAHUS U ONbITA ACSITEIbHOCTH, IPUOOPETEHHOTO MpPH U3yYEHUU BCEro Kypca (pU3HKH,
a TaKXke s MOJATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY AK3aMeHYy MO (usuke ais oOydarommxcs,
BBIOpaBIIMX ATOT y4eOHBII MpeaMeT.

IIpn M3ydeHuMM OAaHHOTO MOZYJS PEATU3YIOTCA M CHCTEMATU3HUPYIOTCS BUABI JEATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECleyuBaeTcsi JOCTUKEHUE TMPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX
pe3ybTaToB 00y4deHus, (POPMUPYETCSl €CTECTBEHHO-HAY4YHAasi IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOOB
UCCJIEIOBaHMSI SIBJICHUM MPUPOJBI M TEXHUKU, OBJIAJIEHUE YMEHHUSIMH OOBICHATH (U3NUYECKUE SBIICHUS,
IIPUMEHSIS TOJTyYEHHBIE 3HaHU, PEIIaTh 3a]a4l, B TOM YHCJI€ KAYECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.

[IpyHIMNHUATBEHO JESTeNbHOCTHBIN XapaKTep AaHHOTO MOJYJS pealu3yercs 3a CueT TOro, 4ro
oOyyaromuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPHIX UM IIPe/Iaraercs:

Ha OCHOBE MOJTYYEHHbIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBACHATH (hU3HUECKUE
SIBIICHUS B OKpYXallled IpUpOAE U IIOBCEAHEBHOW JKU3HU; MHCIIOJIB30BATh HAYYHBIE METOBI

UCCIeI0BaHMs PU3NYECKUX SBJICHUH, B TOM YHCIe
JUIS TIPOBEPKU TUIIOTE3 M TOJYYEHHUS] TEOPETHUYECKHX BBIBOJIOB; OOBACHATH HAaydyHbIE OCHOBHI Hambolee

BaXKHBIX JOCTHKEHUH COBPEMEHHBIX
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TeXHOJ’IOFHﬁ, HanpuMcep, MPAKTUUCCKOTO HCIIOJIB30BAHUA PA3JIMYHBIX HMCTOYHUKOB SHCPruhd Ha OCHOBC
3aKOHa MPEBPAILCHUS i COXPAHEHHSI BCEX M3BECTHBIX BUIOB SHEPTHH.

Kaxnas u3 TeM JaHHOTO MOIYJsl BKIIOYACT SKCICPHUMEHTAIBHOE HCCIEIOBaHHE O00O0OIIAIOIIETo
xapaktepa. Moaysb 3aBepliaeTcs MPOBEICHUEM THATHOCTUYECKOW H OLIEHOYHOW paboThl 3a Kypc
OCHOBHOTO 00IIIeTr0 00pa3oBaHusl.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue ¢GU3UKM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIMPABIEHO HA JOCTHKECHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00pPa30BaTENIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

B pesynbrare uzydenus GU3MKU Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs Y 00ydaromlerocs
OyayT chOpMUPOBAHKI CIEAYIONIUE JINYHOCTHBIC PE3YJIbTAThI B YACTH
1) naTpuoTHYeCKOro BOCIIUTAHUSA:

MIPOSIBIICHUE MHTEPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOM (PU3NUYECKON HAYKH;
[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUHCKUX YUIEHBIX-(DU3UKOB;
2) rpa:kKIaHCKOTr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

TOTOBHOCTh K aKTMBHOMY YYaCTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX MPOOIIEeM,

CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

OCO3HAHUE BAKHOCTH MOPAJIbHO-3THUECKUX MMPUHIIUAIIOB B JIEATEILHOCTH YYEHOTO;
3) 3cTeTHYeCKOro BOCIUTAHMSI:

BOCTIPUATHE ICTETUYECKUX KauyeCTB (PU3UYECKON HAyKH: €€ FapMOHUYHOTO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

OCO3HAHME IICHHOCTH (PU3NYCCKOW HAyKW KaK MOIIHOTO WHCTPYMEHTA ITO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENbHOCTH;
5) popMupoBanus KyJbTYPbI 310POBbS M IMOLMOHAIBHOTO 0J1ar0NOJIyYHs:

OCO3HaHWE IIEHHOCTU Oe3omacHOro oOpa3a KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHUDE,
BOKHOCTH TpaBUJI 0€3011aCHOTO MOBEICHUS HA TPAHCIIOPTE, HA JIOPOTax, C AIEKTPUUYECKUM U TETUIOBBHIM
000pyIOBAaHUEM B IOMAIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha OUIHOKY M TaKOTO e MpaBa y
JPYTOTo YeJI0BEKa;

6) TPy10BOr0 BOCIIUTAHUSA:

AKTUBHOE y4yacTHEe B pEIICHWHM TMPaKTUYECKUX 3adad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHM3allfy, ropo/ia, Kpasi) TEXHOJIOTUYECKON U COIMALHOM HAMPaBICHHOCTH, TPEOYIOIINX B TOM YUCTe
1 (PU3UYECKUX 3HAHUI;

WHTEPEC K MPAKTUYECKOMY HU3YUCHHIO TPO(PECCH, CBA3AaHHBIX C (DU3UKOM;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHMS

OpUEHTAIMs Ha MPUMEHEHHE (U3NYECKUX 3HAHUU ISl PelIeHUs 3a/ad B OOJIACTH OKpYXKarolleu
Cpelibl, TUIAHUPOBAHUS IMOCTYIKOB U OIICHKU WX BO3MOYKHBIX TTOCIICICTBUM JIJISl OKPYXKAIOIIEH CPEJIbl;

OCO3HaAHUE TJIO0ABHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIEM U ITyTeH UX peIeHus;

8) ajanTannu K N3MEHSAKIIUMCS YCJIOBHAM COUMAIBHON ¥ NPUPOAHOH Cpe/bl:

NOTPEOHOCTh BO B3aWMOJCWCTBUM TPU BBIMOJTHEHUH HCCIEAOBAHUNA M MPOEKTOB (U3UYECKOU
HaIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHIECKYIO JCSITEIIbHOCTD;

noTpeOHOCT, B (OPMUPOBAHWU HOBBIX 3HAHWMA, B TOM 4Hcle (HOPMYIUPOBATH WJEU, MOHSTHS,
TUMOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUIM M KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

MJIAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUYECKUX 3HAHHIA;
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CTpEeMJICHHE aHAJM3UPOBATh U BBHISBISATH B3aUMOCBSI3U MPHUPOJBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (DU3UYECKHUX 3HAHUM;

OIICHKAa CBOWX JICUCTBHH C Yy4E€TOM BIUSHHS Ha OKPYKAIOIIYIO CPeAy, BO3MOXKHBIX IIOOATbHBIX
HOCJIENCTBHUI.

METANPEIMETHBIE PE3YJIbTATHI

B pe3ynbTare ocBoeHMs mporpamMmsl 1o (pU3MKE Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs Y
oOyyaromerocss  OyayT  copMupoBaHBl  MeTanpeAMeTHbIe  pe3yJbTaTbl,  BKIIOYAIOIIUE
MI03HABATEJIbHBIC YHUBEpPCAIbHBIC Y4E€OHBIE ICHWCTBUS, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIC yueOHBIC
JIeMCTBUS, peryIATUBHbIE YHUBEPCAJIbHbIE yueOHbIE AEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilCTBUS
ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);

yCTaHaBJIMBaTh CYIIECTBEHHBIH TNPU3HAK KIacCU(UKALMU, OCHOBaHUS Ul 0000LIeHus u
CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEYUS B pacCMAaTpUBaeMbIX (akTax, JMJaHHBIX U
HAOJIOACHUAX, OTHOCAIINXCS K (PH3HUUECKUM SIBIICHUSIM;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSA3M IPU H3YYEHUHM (PU3MUECKUX SIBJICHUH U IMPOLIECCOB,
JIeJIaTh BBIBOJBI C HCIOJIb30BAaHUEM JACIYKTHUBHBIX W HWHAYKTUBHBIX YMO3AKJIIOYCHHM, BBIJBUIATH
TUIOTE3bI O B3aUMOCBSA3SIX (PU3MUECKUX BEIUYUH;

CaMOCTOSITEJIbHO  BbIOMpaTh crnoco0 pemeHus YyuyeOHOM (Qusmueckoil 3agaun  (CpaBHEHUE
HECKOJIbKUX BapHUaHTOB pelleHus, BbIOOp Hamboiee MOAXOAALIEr0 C Y4YETOM CaMOCTOSITEIbHO
BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUSA:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

IPOBOAMTH IO CaMOCTOSITEIbBHO COCTaBICHHOMY IUIAHY ONBIT, HECIOKHBIM  (pU3nUecKuii
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIeJ0BaHUE (PU3HMUECKOTO SBICHHUS;

OLIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIUIO, TOJYYEHHYIO B XO/1€ UCCIIEI0BaHUS
WM SKCTIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh OOOOIIEHMS] W BBIBOJABI IO pe3yjbTaTaM IPOBEIEHHOTO
HaOJI0ICHNUS, OMbITA, UCCIIEI0BAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEMIIee pa3BUTHE (U3UUYECKUX IMPOLECCOB, a TaKXKe BbIIBUraTh
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
Padora ¢ undpopmanmeii:

OPUMEHSATH Pa3InYHble METOAbI, HHCTPYMEHTHI M 3allpOChl IIPU MOUCKE U 0TOOpe MHPOPMALUU WU
JTAHHBIX C Y4ETOM IpeIOKeHHON yueOHO! (U3nUecKoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO Pa3IMYHbIX BUAOB U (HopM
IpeJICTaBICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (POPMY MpeACTaBIeHUs HH(GOPMAMK U WITIOCTPUPOBATh
pelaeMble 3a/1a4i HECTIOKHBIMU CXEeMaMH, THarpaMMaMu, MHOM rpauKoi U 1X KOMOMHALIUSMHU.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B XOJIe 00CYXKJIeHHUs y9eOHOTO MaTepHalia, pe3yJabTaToB JIA0OPATOPHBIX padOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYXKJIAaeMOM TeMbl W BBICKA3bIBaTh WJIEH, HAlleJICHHbIE Ha PELICHHUE 33Ja4d U
nojjiep)kaHue OaroxenaTeaIbHOCTH OOIEHHUS;

COTOCTABJISITh CBOM CYXJAEHUS C CYXKACHUAMU JIPYIMX YYAaCTHHUKOB Juajora, OOHapyXHUBaTh
pa3au4Me U CXOACTBO MO3UILIMIA;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M INCBMEHHBIX TEKCTaX;
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nyOMMYHO TPENICTaBIATh PE3YAbTAaThl BBIMOJIHEHHOTO (U3WYECKOTO OmMbITa (IKCIEPUMEHTA,
WCCIICIOBAHMS, TIPOEKTA);

MOHUMATh ¥ WCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBUAYAIBHON pabOThI MpU pPEIICHUH
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

NPUHUMATH [T COBMECTHOW NEATEIhbHOCTH, OPTaHW30BHIBATH ACUCTBUS MO €& JOCTHUKCHHIO:
pacrpeneNsiaTh poyid, OOCYXKIaTh MPOIECChl W PE3yJbTaThl COBMECTHOH pPabOThI, 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJICH;

BBINOJIHATH CBOKO YacTh pabOThI, IOCTUTAss KAUECTBEHHOTO PEe3yJibTaTa 10 CBOEMY HAIPABICHHUIO H
KOOPJMHUPYSI CBOU ACUCTBHSI C IPYTUMHU YICHAMHU KOMaH/IbI,

OIICHWBATh Ka4yeCTBO CBOEr0 BKJaga B OOLIMA TPOMYKT TIO KPUTEPUSAM, CaMOCTOSTEIHLHO
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁm,le JelCcTBUS

Camoopranu3anus:

BBISIBJIATH NPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOIUX Ui pelieHus PU3NIECKUX
3HAHHI;

OPUEHTHPOBAThCSI B PA3IMUYHBIX TMOAXOJAX MPHHATUSA peleHUH (MHIAMBUAYaJbHOE, HpPUHATHE
pelleHus B rpyMIe, IPUHITHE PELLICHUH TPYIIOil);

CaMOCTOSITEJIbHO COCTABJIATh aITOPUTM pELIeHUs (U3MUECKOM 3a7ayd WK IJaHa MCCIEJOBAaHUs C
y4€TOM MMEIOIUXCS PECypcOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh MpeJJiaraeMbie
BapHaHThI PELICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIMOHAJIBHBIN HHTEJICKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpejiaraTh IIaH €€ U3MEHEHMUS,

OOBSICHATh MPUYUHBI JOCTMOXKEHUS (HEIOCTM)KEHUS) pPe3yJbTaToOB JESITEIbHOCTH, J1aBaTh OLIEHKY
IpPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JEATEIBHOCTD (B TOM YHCIIE B XOJ BBIIOIHEHUS (PU3NYECKOTO UCCIIETOBaAHUS
WINA TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIMXCS CUTYaIlUil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEIH U YCIOBUIM;

CTaBUTh ce€0sl HA MECTO JPYroro 4eyjoBeKa B XOJle CIOpa WM AMCKYCCMM Ha HayudyHYIO0 TeMY,
NIOHMMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HaBaTh CBOE MpPaBO Ha OLIMOKY MpU pelIeHUH (U3NYECKUX 3aJad WIM B YTBEP)KICHHUSAX Ha
Hay4yHbIE TEMBI U TAKOE XK€ MPABO IPYroro.
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INPEJIMETHBIE PE3YJIBTATbBI

K koHIty o0ydenust B 7 KJjiacce rnpeIMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaThb
c(OPMUPOBAHHOCTH Y 00YJAIOIIMXCS YMEHHMA:

HUCIIOJIBb30BaTh IIOHATHUA: (1)I/I3I/I‘ICCKI/IG U XUMHUYCCKUC SABJICHUA, HaGJ'IIOI[GHI/Ie, SKCIICPUMCHT, MOACIIb,
THITOTE3a, SMHUIIBI (PU3NYECKUX BEIWYMH, aTOM, MOJICKYJa, arperaTHble COCTOSHUS BemiecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3sHOE), MEXAaHWYECKOE IBIDKCHHE (PaBHOMEPHOE, HEpaBHOMEPHOE, INPSIMOJIMHENHOE),
TPaeKTOpus, paBHOACHCTByIomas cuia, pAedopmanus (ympyras, IUTaCTHYEcKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuuarh sBieHus (auddysus, TeroBoe IBIKCHWE YAaCTHIl BEIIECTBA, PABHOMEPHOE IBIKCHHE,
HEPaBHOMEPHOE [BUJKCHME, WHEPLMs, B3aUMOJCHCTBUE TEJl, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOU
OCBIO BpAIllEHUs], IIepeiadya JaBlIeHUs TBEPABIMU TEJIAMH, KHUIKOCTSIMU U Ta3aMH, aTMOC(EpHOe J1aBJICHHE,
IUTaBaHHWE TeJl, NPEBPAIICHUsS MEXaHWYECKON SHEpruu) 1o ONUCAHUI0 MX XapaKTEpHbIX CBONCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOe SBICHHE;

pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (U3NUYECKUX SBICHUH B OKPYKAIOUIEM MHpPE, B TOM YHCIE
(1)I/I3I/I‘IGCKI/IC SABJICHUA B IMPHUPOAC: NPUMCPLI ABMIKCHUA C Pa3JIMYHBIMHU CKOPOCTSAMU B JKUBOU W HEKUBOU
npupoJie, ACHCTBUE CUIIBI TPEHHs B NPHPOJEC M TEXHUKE, BIMSHHE aTMOC(HEPHOrO NABJICHUS Ha >KUBON
OpraHM3M, IUIaBaHHE PHIO, pHIYAard B TEJE YEIOBEKA, MPHU ITOM MEPEBOJMTH MPAKTUYECKYIO 3aqady B
y4eOHYI0, BEICISITH CyIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBIICHUN;

OIMMCBIBATh HU3Yy4YCHHBIC CBOMCTBa TEI H (I)I/I3I/I‘-ICCKI/IC SABJICHUSA, UCIIOJIB3Yd (1)1/131/1‘-IGCKI/I€ BCJIMYUHBI
(mMacca, 00BEM, TUIOTHOCTH BEUIECTBA, BPEMS, MyTh, CKOPOCTb, CPEIHSSL CKOPOCTh, CHJIA YIPYTOCTH, CHJIa
TSDKECTH, BEC Tella, CWiIa TPEHHs, AaBJeHue (TBEPAOTO Tena, >KUAKOCTH, Ta3a), BHITAIKHUBAIOIIAS CHIIA,
MEXaHH4YeCKas pabdoTa, MOIIHOCTh, IJICYO0 CHJIBI, MOMEHT CHJIbI, KO3(D(PHUIIUEHT MOJIE3HOTO IEHCTBUS
MEXAaHU3MOB, KHHETHYCECKaAd U IIOTCHIUAJIbHAaA BHGPFI/ISI), Inpru OIIMCAaHWU IIPABUJIBHO TPAKTOBATDH
¢u3nUecKkuil CMBICT HCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAUYEHUS W EIUHULBI (PU3MUECKUX BEJIUYHMH,
HaXoIUTh (POPMYJIBI, CBSI3bIBAIONINE TAaHHYIO (U3UYECKYIO BEIMUYUHY C IPYTMMHU BEJIMYMHAMH, CTPOMUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHYUH;

XapaKTCPpHU30BaATh CBOMCTBA TECII, (1)I/I3I/I‘-I€CKI/IC SABJICHUA W ITPOLCCChI, UCIIOJIB3Yyd IMpaBujia CIOKCHUA
cul (BIOJb OJHOM MpsiMOH), 3akoH ['yka, 3akoH [lackais, 3akoH ApXxuMesa, MPaBHiI0 paBHOBECHS phluara
(6;moka), «30J0TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYECKOM 3HEpruu, MpHU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

OOBICHSITH (1)I/I3I/I‘IGCKI/IC SABJICHUS, TPOLECCBI U CBOMCTBaA TCJI, B TOM YHUCJIC U B KOHTCKCTC CI/ITyaHI/II\/'I
MMPAKTUKOOPUCHTHUPOBAHHOI'O XapaKTEpa: BbIABIATE IPUIUHHO-CICACTBCHHBIC CBA3H, CTPOUTH o0BICHEHHE
u3 1-2 JIOTMYecKHUX 1IaroB ¢ onopoi Ha 1—2 W3yueHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3MUECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7auyud B 1—2 JEHCTBUS, HCHOJB3YS 3aKOHBI M (DOPMYIbI, CBSA3BIBAIOIINE
(1)I/I3I/ILIeCKI/Ie BCJIMYHHBI: HA OCHOBC aHalin3a YCJIOBHUA 3aJja4d 3allMChIBATH KPATKOE€ YCJIOBHUEC, IIOJACTABIIATH
¢u3nueckre BeJIMYMHBI B OPMYIIBI M IPOBOAUTE PACUEThI, HAXOAUTH CIIPABOYHBIE TaHHBIE, HEOOXOUMbIE
JUISL peUIeHus 3aj1ay, OLIEHUBATh PEATUCTUYHOCTD MOTYYeHHON (PU3NUECKOM BETMUNHBL;

paciio3HaBaTb HpO6J’IeMI)I, KOTOPBIE MOKHO pCHINTH ITPU ITOMOIIH (1)I/ISI/I‘I€CKI/IX METOJ0B, B OIIMCaHUHU
UCCJIEIOBAHMS BBLICTATH MPOBEPSIEMOE MPEANONOKeHHe (TUIIOTe3y), pa3audarh U HHTEPIPETHPOBATH
MOJIYYEeHHBINH Pe3yNbTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI IO €TI0 Pe3yJIbTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUA WM (U3NYECKUX CBOWCTB TeI:
(bopMyITHpOBaThH MPOBEPSIEMBIE MPEAIOIOKEHHSI, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyIOBaHHS,
3aMMChIBaTh X0/ ONbITa U (OPMYTUPOBATH BHIBOJIBI;
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BBITIOJIHATH MPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tea, 00bEMa, CHITBI U TEMIIEPaTypHI ¢
UCITIOJIb30BAaHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMMCHIBATH IMOKa3aHUS MPHOOPOB C y4ETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

MPOBOAMTH HCCIIEOBAHME 3aBUCHMOCTH OJHOM  (U3MYecKoW BENIWYMHBI OT JPYrod c
UCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUH (3aBUCHMOCTH IIyTH PAaBHOMEPHO ABMXKYILIETOCS Tejla OT BPEMEHU
JBWDKEHUS TeNa, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Tella, KayecTBa OOpabOTKU MOBEPXHOCTEW Ten U
HE3aBHCUMOCTH CHJIbl TPEHHUS OT IUIOMIAAN CONPUKOCHOBEHHS Te€J, CHJIbI YHOPYTOCTH OT YAJIMHEHUS
HPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTU Tejla U OT IJIOTHOCTH >KMJIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTHU TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN IUIABAaHUS Tel,
YCIOBHI paBHOBECHS pbhlyara M OJOKOB), y4acTBOBaTh B IUIAHMPOBAHWU YUEOHOTO HCCIICIOBaHUS,
coOupaTh YCTAaHOBKY U BBIMIOJIHATH U3MEPEHUS, CIIEAys MPEATI0KEHHOMY IJ1aHy, (UKCUPOBATh PE3yJIbTaThI
MOJIyYEHHOM 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BUJEC MPEIJIOKEHHBIX TAaOMUI[ U TpadHKOB, AeNaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

NPOBOJIUTh KOCBEHHBIE H3MEpeHHs (U3NYECKHX BEIUYMH (IUIOTHOCTH BEIIECTBA J>KUIKOCTH H
TBEPAOrO Teja, CUJia TPEHHS CKOJIbKEHUs, JaBJICHHE BO3/AyXa, BHITAIKUBAIOIIAS CUJa, JIEUCTBYIOIIAs Ha
NOTPYXKEHHOE B KUAKOCTH TeN0, KOA((OUIMEHT MOJE3HOTO ACUCTBUSA MPOCTHIX MEXAaHU3MOB), CIEAYs
IPEJIOKEHHOW MHCTPYKLIMHU: MPU BBINOJIHEHUN M3MEPEHUI COOMpPATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBIUNCIISITh 3HAYEHUE UCKOMOW BEJIMYHHBI;

coOroAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIMIBI JCHCTBUS NPHUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETP, COOOIIAIONINECs COCYIbI, 0apOMeTp, pbluar, MOJIBWXHBIN U HETIOABIKHBIN OJIOK, HAKIIOHHAS
IJIOCKOCTb;

XapaKTepU30BaTh MPUHLMUIIBI IEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB C OMOpOit
HA UX OnucaHus (B TOM 4YHUCIE: MOJIIUIHUKHA, YCTPOMCTBO BOIOIPOBOJA, THUAPABIUYECKHI TMpecc,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, ApEOMETpP), UCIIOJIb3ys 3HAHUS O CBOMCTBAX (DU3MUECKUX
ABJIEHUN ¥ HEOOXOIMMbIEe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJIUTH HpPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpHUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
¢u3nueckux 3HAHUM B MOBCEJHEBHOM KM3HM U1 oOecredeHus O€30MacHOCTH IpH OOpalleHuu C
npubOpaMy U TEXHUYECKUMH YCTPOICTBaMU, COXPAHEHHUs 3/I0POBbs U COOIIOIEHUSI HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

OCYIIECTBIISAITh OTOOp HMCTOYHUKOB HHpopManuu B HHTepHeTe B COOTBETCTBUM C 3a/laHHBIM
MIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMEIOIIMXCSA 3HAHUNW W MYTEM CpPAaBHEHHS DPA3IMYHBIX MCTOYHHMKOB
BBIJICJIATh MH(POPMALIUIO, KOTOpast ABISETCS MPOTUBOPEUYNBON HMIIM MOXKET ObITh HEZOCTOBEPHOI];

MCIIOJIb30BaTh MPU BBINOIHEHUH Y4EOHBIX 3a/laHuil HAYYHO-MIOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO
CoJIep’KaHusl, CIpPaBOYHbIE MaTepuabl, pecypchl cetu MHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHusl HH(POPMAIIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHbIE KpaTKHe MHCbMEHHBIE W YCTHbBIE COOOIIEHHs Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopMaluu (U3NYECKOTO COJAEpX,aHUs, B TOM YHCIE MYOJIUYHO [enaTh KpaTKUE COOOILEHHUs O
pe3ynbTaTtax MpPOEKTOB MWW Y4E€OHBIX HCCIEIOBaHHM, MPU ATOM TIPaMOTHO HCIIOJIb30BAaTh HM3yYEHHBIN
NOHATUIHBIN annapaT Kypca (PU3HMKH, CONTPOBOKAATH BBICTYIUICHUE MPE3EHTALINEH;

IpY BBIOJHEHUM Y4YeOHBIX MPOEKTOB M MCCIEIOBAaHUI pacrpenenarh OO0s3aHHOCTH B TpyIIe B
COOTBETCTBUHU C IIOCTaBJIEHHBIMU 3aJjauaMu, CJEAUTH 3a BBINOJIHEHHWEM IUIaHA JEUCTBUM, aJeKBATHO
OLICHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTb TPYIIIbI, BBICTPaUBaTh KOMMYHHUKATHBHOE
B3aMMOJIEMCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHIity o0ydenus B 8 kJiacce rnpeiMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXxaThb
c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHHI:

UCIIOJIb30BaTh TOHSATHS: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKEHHE aTOMOB U MOJEKYI,
arperaTHbIe COCTOSIHMS BEIIECTBA, KPUCTAUIMYECKUE U aMOp(HBIE Tela, HACHIICHHbBI U HEHACBIIIICHHBIN
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nap, BJIaXHOCTb BO3/yXa, TeMIepaTypa, BHYTPEHHSsSI SHEPrus, TEIJIOBOM JABHUIaTellb, AJIEMEHTapHbIN
AIIEKTPUYECKUI 3apsf], MIEKTPUUYECKOE MOJIE, IPOBOAHUKU U JUAIEKTPUKH, MOCTOSIHHBINA 3JEKTPUUECKUN
TOK, MAarHUTHOE T10JI€;

pasinyarh sBJIEHUS (TEIUIOBOE pACIIMpPEHHE M CKaThe, TeIulolepenada, TEIUIOBOE pPaBHOBECHE,
CMauMBaHME, KaNWUIAPHBIE SBJICHMS, HCHApPEHHUE, KOHJEHCAlUs, IIJIaBICHHUE, KPUCTAJUIM3ALMS
(oTBEepaEeBaHUE), KUIIEHUE, Terulonepeaada (TerIoNnpOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHUE), AICKTPU3ALUS
TeJI, B3aUMOJICHCTBHE 3apsA0B, JEHCTBUS IJEKTPHUUECKOrO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIEHiCTBHE
MarHuTOB, JEHCTBHME MAarHUTHOIO IOJIS Ha IPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas HHIYKIHSA) IO
ONMCAaHHUIO HMX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JaHHOE (usndeckoe
SIBIICHUE;

pacrio3HaBaTh IPOSIBICHUE U3YYCHHBIX (U3NYECKUX SIBJICHUN B OKPYKAIOLIEM MHpE, B TOM 4YHCIE
¢du3nyeckue SBICHHUS B INPUPOJE: NMOBEPXHOCTHOE HATSIKEHHWE W KalMWJUIAPHBIE SBJICHHUS B IPUPOJE,
KpHUCTaJUIBI B Tipupoae, u3inyuenue CoiHia, 3aMep3aHue BOJ0EMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI,
TyMaHa, HMHEs, CHera, 3JEeKTPUYECKHE SBJICHUS B aTMocdepe, IIEKTPUYECTBO HKHUBBIX OPraHU3MOB,
MarHuTHOE 1mose 3eMiH, Apeid MOII0COB, poJib MarHUTHOTO MOJS Ul KU3HM Ha 3emie, HOJSpHOE
CUsIHME, TPU 3TOM MEPEeBOJUTH NMPAKTHUYECKYIO 33aJauy B yueOHYIO0, BBIAEIATH CYLIECTBEHHBIE CBOWCTBA
(mpu3HaKM) PU3NIECKUX SIBIICHUI;,

OIKCHIBATh M3yUYCHHBIC CBOMCTBA TN M (PU3MUYECKHE SBICHHS, MCIIONB3YS (U3UYECKHE BEIMYHHBI
(TemmepaTypa, BHYTPEHHsISI SHEPIUs, KOJMUYECTBO TEIUIOTHI, yJe/IbHAs TEIIOEMKOCTb BEIECTBA, ye/IbHAs
TEIUIOTa IUIABJICHMS, YJellbHAas TeljoTa NapooOpa3oBaHus, yJAelbHas TEIUIOTa CrOpaHUs TOIUIMBA,
KOO(QQHUIMEHT TIOJE3HOr0 MACWCTBUS TEIUIOBOM MAIIMHBL, OTHOCHTENbHAs BIAXKHOCTh BO3/yXa,
AIIEKTPUYECKUI 3aps], CUja TOKa, AJIEKTPUUYECKOE HAIpPSIKEHHE, COIPOTUBICHUE IMPOBOAHMKA, YIEIbHOE
COIIPOTHBIJIEHUE BEIIECTBA, PabOTa M MOIIHOCTb 3JIEKTPHUUECKOro TOKa), NPU OMHUCAHUM IPABUILHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJIMUMH, 0003HAUEHUS U €JUHULIbI (PU3HMUECKUX BEIUYMH,
HaXOJUTh (POPMYIbI, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH
rpadUKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SBJICHUS U TMPOLECCHl, HCIOIb3ys] OCHOBHBIE
HOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEeOpUHU CTPOEHHsSI BELECTBA, IPUHIUIT CYNEPIIO3ULIUH TToIeH (Ha
Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUs 3apsaa, 3akoH OMa a7 yyacTka 1enu, 3akoH J[xoyns—Jlenna,
3aKOH COXPAaHEHHs HHEPrHH, IPU ATOM JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alUCBIBATH €r0
MaTeMaTU4YeCKOE BbIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMpPOLECcCChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE CHUTyallMi
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIIATh MPUUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHHE
u3 1-2 jormyeckux maroB ¢ onopoi Ha 1—2 M3y4eHHBIX CBOICTBa (PU3MYECKUX SBICHUH, (PU3UUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiath pacuéTHble 3aJa4d B 2—3 JeWCTBUS, HUCIONB3YS 3aKOHBI U (OPMYJbI, CBS3BIBAIOLINE
¢u3nueckrue BeIWYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJlaudl 3alKChIBaTh KPAaTKOE YCIOBHE, BBISABIATH
HEJOCTaTOK JIaHHBIX JJIsl PEeLIeHUs 3a7au, BEIOUpaTh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE ISl €€ peleHus,
IPOBOAMTH pacu€Thl U CPaBHUBATh IMOJYYEHHOE 3HaYeHHE (PU3NUYECKONW BEIMUMHBI C H3BECTHBIMHU
JTAHHBIMH;

pacrio3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PELIUThH NMPH MOMOIIN (PU3UUECKUX METO/0B, UCHOIb3YS
ONMCAaHUE HCCIEOBaHUS, BBIICISTH MPOBEPIEMOE MPEINON0KEHNE, OLIEHUBATh MPAaBHWJIBHOCTh MOPSAKA
IIPOBEJICHUS HCCIIE0BaHNUs, 1eTaTh BbIBOIBL;

OPOBOJIUTH OMNBITHl MO HAOMIOJEHUIO (PU3MYECKUX SBIEHUN WM (DU3MYECKHX CBOMCTB Tel
(KanmWJUIIpHBIE SIBJIICHUS, 3aBHCHMOCTH JaBJIEHHS BO3JyXa OT €ro o0b&éMa, TeMIepaTyphl, CKOPOCTH
mpolecca OCTBIBAHMS W HarpeBaHusT IpHU H3JIyYEHUH OT I[BeTa M3Iydaromeld (TMoriomaromei)
IIOBEPXHOCTH, CKOPOCTh HCIAPEHHs BOABI OT TEMIEpaTypbl >KUIKOCTU U IUIOIIAAM €€ IMOBEPXHOCTH,
AIIEKTPU3ALUA T€1 U B3aUMOJEHCTBUE JIEKTPUUECKHUX 3aps0B, B3aMMOJECHCTBUE MOCTOSHHBIX MarHUTOB,

20



BU3yalIn3allud MAarHuTHBIX MOJeH TTOCTOSHHBIX MAarHuToOB, ,Z[GflCTBHSI MAarauMTHOI'O 1OJIA Ha NPOBOAHHUK C
TOKOM, CBOWCTBa 3JIEKTPOMArHWTa, CBOWCTBA 3JIEKTPOJBUIATENsl MOCTOSHHOIO TOKa): (HOpMYyIHpOBAThH
IpoBEpsieMbIe MPEAIOIOKEHHs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOIO 000PYA0BaHUs, OMUCHIBATH X0
OMbITa U GOPMYJIUPOBATH BHIBOJIBL;

BBIIIOJIHATL IPAMBIC U3MCPCHHUA TCMIICPATYPHI, OTHOCHTEIBHOM BJIAXXHOCTHU BO31yXa, CHJIbBI TOKa,
HAIps>KCHUA C HUCIIOJIb30BAHHMEM aHAJIOTOBBIX HpI/I60p0B 1 JaTYHUKOB (I)I/I3I/I‘-I€CKI/IX BCJIMYMH, CPAaBHUBATH
pe3yibTaThl U3MEPEHUH ¢ y4ETOM 3a1aHHONM aOCOJIFOTHON NOIPEIIHOCTH;

IPOBOJIUTH  MCCJIEIOBAHME 3aBUCUMOCTHM OJHOW  (PU3MUECKOM BEIUYMHBI OT JpPyrod c¢
HCIIOJIb30BAHUECM TIPAMBIX 1/13MepeHm”1 (3aBI/ICI/IMOCTB COIIPOTUBJICHUA IMPOBOAHMKA OT C€ro JINHBI,
IUIOIIA Y IIONIEPEYHOIO0 CEYEHMs] M YACIBHOIO CONPOTUBIICHUS BEILIECTBA IMPOBOJHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOJHUK, OT HANpPSHKCHHs Ha IPOBOJHUKE, HCCIIEIOBAaHUE IOCIEIOBATEIBHOIO U
[apajjIeIbHOTO COEJMHEHUIN IPOBOJHUKOB): IUIAHUPOBATb HCCIIEIOBAaHUE, COOMpAThb YCTAHOBKY U
BBITIOJHATh HM3MEPEHUs, CIeAys TMPeIIOKCHHOMY IUTaHy, (UKCHpOBAaTh pE3yJabTaThl IMOTYYCHHON
3aBUCHUMOCTH B BUJIC Ta6JII/III u Fpa(bI/IKOB, ACJIaThb BBIBOJKLI 110 PE3YyJibTaTaM HCCICOOBAaHUA

IPOBOJIUTH KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BeIWYMH (yJesIbHAs TEIIOEMKOCTh BEIECTBaA,
COIIPOTHBJIEHUE NPOBOJHHMKA, pabOTa UM MOILIHOCTh 3JIEKTPUUYECKOIO TOKA): IUIAHUPOBATh H3MEpPEHMUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys MPEII0KEHHOW MHCTPYKLIUU, U BBIYUCIISATH 3HAYCHHE
BCJIMYHNHBI,

co0uIro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IPpU paboTe ¢ 1a00opaTOpPHBIM 000pyI0BaHUEM;

XapakTepu30BaTh MPUHLUIBI ASHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha UX OnucaHus (B TOM YHUCIIE: CUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, HapoBasi TypOuHa, aMIIepMETp,
BOJIbTMETP, CUYETYMK DJIEKTPUYECKOM SHEPruu, 3JIEKTPOOCBETUTENbHBIE IMPUOOPHI, HarpeBaTelbHbIE
JIEKTPONIPUOOPBI  (NIPUMEPBI), DIEKTPUUYECKHE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABUTrATENb
IOCTOSIHHOT'O TOKa), MCIIOJIb3YSl 3HAHUs O CBOMCTBAaX (PM3UYECKUX SIBICHUHM U HEOOXOIuMble (pU3NUECKUe
3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHWE YCTPONCTBA M HU3MEpPHUTENIbHbIE NPHOOpPHI IO CXemMaM U
CXEMAaTUYHBIM pPHUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, THUTPOMETp, JBUTATEIb
BHYTPEHHEI0 CrOpaHMsi, JJIEKTPOCKON, PEOCTaT), COCTaBIATh CXEMbl JJEKTPUYECKHUX Lene ¢
MOCJIE0OBATENbHBIM W TapajljieIbHbIM COEAMHEHUEM »JJIEMEHTOB, pa3jnyas YCJIOBHbIE O0O3HAaYeHHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

OPUBOJIUTH HpPUMEPHl (HAXOAUTh HHPOPMALUI0 O NpHUMEpax) MPaKTUYECKOrO HCIIOIb30BaHUS
¢u3nueckux 3HAHUM B MOBCEJHEBHOM KM3HM U1 oOecredeHus O€30MacHOCTH IpH OOpalleHuu C
npubOpaMy U TEXHUYECKUMH YCTPOMCTBaMU, COXPAHEHUs 3/I0pOBbs U COOIIOIEHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

OCYIIECTBIISITh MOUCK HHpOpMaIHK GU3HIECKOTO cojiepkanus B UHTepHeTe, Ha OCHOBE UMEIOIITUXCS
3HaHUN U MyTEM CPaBHEHHS JOMOJHHUTEIbHBIX MCTOUHUKOB BBLICIATH MH(POPMALUIO, KOTOpas SBISAETCS
IPOTUBOPEYMBON HIIM MOXKET ObITh HEIOCTOBEPHOIA;

MCIIOJIb30BATh MPHU BBIMOJIHEHUH yYEOHBIX 3a/laHuil HAYYHO-MOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO
COJZCpIKaHUA, CIIPAaBOYHBIC MAaTCpHAJIbl, PECYPCBI CETU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TEKCTa, mpeoOpa3oBaHus HHPOPMAIIUK U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC NMHUCHBMEHHbBIE U KpAaTKHE YCTHBIE COOOIIEHUs, 006001as nHdopMaluo us3
HECKOJIBKUX HMCTOYHHUKOB (1)I/ISI/ILI€CKOFO COJZCpIKaHHA, B TOM YHCJIIC Hy6J'II/I‘—IHO NpCACTABIATE PE3YJIbTAThL
IIPOEKTHOM WJIM HCCIEN0BATEIBCKON AEATENBHOCTH, NMPU 3TOM TIPAaMOTHO MCIOJB30BaTh W3YYEHHBIN
NOHATUIHBIN annapaT Kypca (U3MKH, CONPOBOXK/AATh BHICTYIUIEHUE NTPE3CHTALIUCH;

IpU BBIMOJHEHUH Y4YeOHBIX IMPOEKTOB M HCCIENOBAHUN (PU3UUECKUX MPOIECCOB paclpesensiTh
00s13aHHOCTH B Tpymnmne B COOTBETCTBHUU C IOCTABJICHHBIMHU 3adad4aMH, CICAWTH 3a BBIMIOJIHCHUEM IlJIaHaA
JeUCTBUI M KOPPEKTHPOBATH €r0, aJ€KBATHO OLICHWBAaTh COOCTBEHHBIN BKJIAJ B JESITEIbHOCTh I'PYIIIHI,
BBICTPANBATh KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHe, MMPOABJIAA TOTOBHOCTH pa3pCllaThb KOH(bJII/IKTI:I.
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K xoHIty 00ydenust B 9 kJiacce rnpeIMeTHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaxarThb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

MCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYETa, MaTepHajbHas TOYKA, TPACKTOPHUSA, OTHOCUTEIBHOCTH
MEXaHUYECKOro JBHXKEHMs, nedopmauus (ympyras, IUIACTHYECKas), TPEHHE, LEHTPOCTPEMUTEIILHOE
YCKOpPEHHE, HEBECOMOCTb M IEPErpy3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJO, IIEHTP TSHKECTH
TBEPJOTO TeEJIa, PAaBHOBECHE, MEXaHWYECKHE KoleOaHWs W BOJHBI, 3BYK, MH(Pa3ByK M YIbTPa3BYK,
JIEKTPOMArHUTHBIE BOJIHBI, IIIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U J1aJIbHO30PKOCTb,
CIEKTPbI UCITYCKAaHUs U IOIJIOIIEHHs], anb(da, 6eTa- 1 raMMa-u3ydeHus, U30TOIbI, AepHas SHEPreTUKa;

pa3iauyath sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE IBUKEHHUE, PABHOYCKOPEHHOE
OpSIMOJIMHENHOE JABM)KEHHE, CBOOOJHOE NaJCHHE TEJl, PAaBHOMEPHOE [JBHUKEHHE 10 OKPYXHOCTH,
B3aMMOJICIICTBHE TeJl, PEAKTUBHOE JBMKCHME, KOJICOATEIbHOE JBUKEHHE (3aTYXAIOLUe U BBIHYKIACHHBIE
KoJIeOaHUs1), PE30HAHC, BOJHOBOE JIBUXKEHUE, OTPaXXCHHWE 3BYKA, NPSMOJIUHEHHOE pacnpocTpaHEeHHE,
OTpaXKEHHE U IPEJIIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPaKEHUE CBETA, pasilokeHUE Oeloro cBeTa B
CIEKTp M CJOKEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCUS CBETA, ECTECTBEHHAs pPaJIMOAaKTUBHOCTD,
BO3HMKHOBEHHUE JIMHEWYATOr0 CIEKTPa M3IYUYEHUs) 110 OMUCAHUIO UX XAPaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PM3UUECKUX SIBJICHHUN B OKpYXKAIOMIEM MHUpPE (B TOM YHCIIE
¢usnueckue SBICHUS B NPUPOJE: INPWIMBBI M OTJIMBBL, JBM)KEHHE I1aHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE [JBUKCHHME JKMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHMBOTHBIMH, 3E€MIIETPSCEHHUE,
ceficMuYecKkue BOJIHBI, I[yHAaMH, 3XO, IBeTa TeJl, ONTHYECKUE SIBJICHUS B IpPHUpOJE, OMOJIOIMUYECKOe
JeICTBUE BUJIUMOTO, YJIbTPaUOJIETOBOIO U PEHTIC€HOBCKOIO U3yYEHHUH, ECTECTBEHHbIN PaJuOaKTUBHBIN
(OH, KOCMUYECKHE JTyYH, PaAHUOAKTUBHOE U3IyUEHHE MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PaAHMOAKTHBHbIX
U3JIy4EeHUN Ha OpraHU3M YelloBeKa), IPU 3TOM NEPEeBOAUTH NMPAKTHUECKYIO 33aJauy B y4eOHYI0, BbIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

ONMCHIBATh U3YyYEHHBIE CBOMCTBA TN M (U3NYECKUE SIBICHUS, UCHOJB3YS (U3NYECKUE BEIMUMHBI
(cpenHsist 1 MTHOBEHHAs! CKOPOCTh TeJa MPU HEPABHOMEPHOM JIBUKEHUH, YCKOPEHUE, ITepeMEILEHUE, MYTh,
yriaoBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYIOCTH, CUja TSDKECTH, YCKOPEHUE CBOOOIHOIO IaJieHus, BeC
TeJa, UMITYJIbC TeJla, UMIIYJIbC CHIIbI, MEXaHu4ecKas padoTa M MOILHOCTh, MMOTEHLMAIbHAS SHEPTUs Tena,
MOJAHATOrO HAaJ IMOBEPXHOCTBIO 3€MIIM, IOTCHIUAIbHAS DHEPrUs CKATOM IPYKUHBI, KHUHETHYECKas
SHEprus, MoJHasg MEXaHWYEeCKasi SHEPIUs, Nepruo U YacToTa KojieOaHH, AJTMHA BOJIHBI, TPOMKOCTh 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb MPEIOMIIEHHSI CPEeibl), TP ONUCAHUH MPABUIILHO TPAKTOBATh
(Gu3uUecKnil CMBICI MCIIOJIBb3YEMbIX BEIMUYUH, 0003HAUEHUS U €AWHUIIBI (PU3UUYECKUX BEIMUYUH, HAXOIUTh
(GopMyIbl, CBS3BIBAOLINE JAHHYIO (DU3MUYECKYIO BEIMUMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH IpapuKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJd, (PU3UUYECKUE SIBICHUS U IMPOLIECCHI, HUCIOIb3Ysl 3aKOH COXPAHEHUs
OHEPIUM, 3aKOH BCEMHMPHOIO TATOTEHHMs, IPUHLUI CYNEPHO3ULUU CWI, IPUHLMUII OTHOCUTEIBHOCTH
lNanuies, 3akonbl HplOTOHA, 3aKOH COXpaHEHUs HMMIIYJIbCA, 3aKOHBI OTPaXKCHUSA U IIPEIOMIICHUs CBETA,
3aKOHbl COXPAaHEHMs 3apsi0BOr0O W MAacCOBOTO YHCEN IpHU SACPHBIX pEaKIUsAX, NPU ITOM JaBaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMaTHUECKOE BhIPAXKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECChl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE CHUTYallHid
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO-CIIEJCTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHHE
U3 2-3 JOTMYecKUX HIaroB ¢ OMOpPOW Ha 2—3 M3YYEHHBIX CBOICTBA (PU3MYECKUX SBICHUM, (HU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemath pacu€THbIE 3a/aud (OMMUpArOIIMecs] HAa CUCTEMY M3 2—3 ypaBHEHMIi), UCTOIb3Ysl 3aKOHBI U
dopMyInbl, CBs3bIBalOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHS 3a7aydl 3aluChIBAaTh
KpaTKO€ YCJIOBHE, BBISABJISATH HEIOCTAIOIINE WM M30BITOUHBIE JaHHBbIE, BbIOWpATh 3aKOHBI U (POPMYIIHI,
HEOOXOUMBIE JJIs1 PeIIECHUs], IPOBOJANUThL PAacU€Thl U OLEHUBATH PEATUCTUYHOCTD MOJTYYEHHOTO 3HAYEHUs
bu3UYECKOI BETUINHBL;
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pacrio3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PEIIUThH NMPH MOMOIIN (U3UUYECKUX METO/I0B, UCHOIb3YS
OTMCAaHHME WCCIICAOBAHUS, BBIICIATH MPOBEPSIEMOE IMPENNOI0KEHHE, OLEHUBATh MPABHIBHOCTh MOPSIKA
MIPOBEJICHUS HCCIEA0BaHNUs, AeTaTh BbIBObI, MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;

MIPOBOAMTD OIBITHI [0 HAOMIOEHUIO (PU3NUECKUX SIBICHUN UITH (PU3HUECKUX CBOMCTB Tell (M3ydeHHE
BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUsI PHEPTUH, 3aBHCUMOCTh MEpHOa KoleOaHU! Tpy>KUHHOTO
MasiTHUKAa OT MacChl Ipy3a M >KECTKOCTH MPY>KUHBI U HE3aBUCHMOCTh OT aMIUTUTY/Abl MaJlbIX KoJieOaHuil,
NpsIMOJIMHEHHOE paclpocTpaHeHHe CBETa, pasjiokeHue Oeloro cBeTra B CIEKTP, HM3y4YeHHE CBOMCTB
M300paKeHHsl B IJIOCKOM 3€pKalie U CBOMCTB M300paXKeHUs MpeIMeTa B coOMparoleit JuH3e, HabIoqeHIe
CIUIOIIHBIX U JTMHEWYATHIX CIIEKTPOB M3JIyYEHHs): CAMOCTOSATENILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 000pyAOBaHUS, OMMCHIBATH X0/ OIBITA U €T0 PE3YJIbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOAUTH TPU HEOOXOJUMOCTU CEPHUI0 MPSIMBIX H3MEPEHHM, Ompenenss cpeaHee 3HAaYCHHE
u3MepsieMoil BelWuuHbI ((POKYyCHOE pacCTOSHHE coOMparomield JMH3bI), 000CHOBBIBATH BBHIOOp criocoba
U3MEepeHUs (U3MEPUTENBHOIO IpUbopa);

NPOBOJIUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (U3UYECKUX BEIMYUH C HCIOJIB30BAHUEM MPSIMBIX
U3MEepEeHHi (3aBUCUMOCTH IyTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JBUKEHHH 0€3 HayallbHON CKOPOCTH,
nepuoja KoiebaHuii MaTeMaTUYeCKOI0 MasgTHUKA OT AJIMHBI HUTH, 3aBUCHUMOCTH YTJla OTPAXKEHUS CBETa OT
yriia MajeHus W yria NOpeJOMIICHUS OT yrjla MaJeHUs): IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSTEIHHO
cOOMpaTh YCTaHOBKY, (PMKCUPOBATH PE3Yy/IbTAThl TOTYYCHHOW 3aBUCUMOCTH (PU3MUYECKUX BEIHYUH B BUC
TabNuI ¥ rpaduKoB, IeJaTh BHIBOJBI 10 PE3yIbTaTaM HUCCIIEIOBAHUS;

MIPOBOJANTH KOCBEHHBIC U3MEpPEHUsT (PU3NUECKUX BEIUYHMH (CPEAHsSI CKOPOCTh U YCKOPEHHUE Teja MpH
PaBHOYCKOPEHHOM [IBUKCHUH, YCKOPEHHE CBOOOIHOTO MAaACHUs, KECTKOCTh NPYKUHBI, K03(duumeHt
TPEHUS CKOJBKEHUS, MEXaHW4YecKast padoTa ¥ MOIIHOCTb, YaCTOTA M MEPHO/I KOJICOaHUH MaTeMaTHIECKOTO
U TPYXHUHHOTO MasATHUKOB, ONTHYECKas CUjia COOMpAIOIIEH JMH3BI, PaJAUOAKTUBHBIN (OH): IIIAHUPOBATH
U3MEpEHHs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJMHSATH U3MEPEHHUSI, CIEysl MPEII0KECHHON
WHCTPYKIIMH, BBIYUCISATH 3HAYCHWE BEIWYMHBI W AHAIU3WPOBATH TOJYYCHHBIE PE3YJAbTAThl C yYETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOiroAaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

pa3nnyaTh OCHOBHBIE MPHU3HAKM M3Y4YEHHBIX (U3MUECKUX MOJeJel: MarepuanbHas TOUKa,
abCoIIOTHO TBEP/OE TEJIO0, TOYSUHBIH MCTOYHMK CBETA, JIyd, TOHKAs JIMH3a, IJIaHETapHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIBI ASUCTBUS U3yYCHHBIX NPUOOPOB U TEXHHYECKHX YCTPOMCTB C OMOPOW
Ha UX ONHUCaHMA (B TOM 4YMCIE: CIMIOMETp, NATUYUKU IOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pakeTa,
9XO0JIOT, OYKH, MEPUCKOI, (OTOoAIMapaT, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, J03UMETp, Kamepa
Bunbcona), ucnonb3ys 3HaHMS O CBOMCTBAaxX (DU3MYECKUX SABJIEHUH U HEOOXOIUMBbIE (PU3NUYECKUE
3aKOHOMEPHOCTH;

UCMONb30BaTh CXEMbl M  CXEMAaTUYHblE PHCYHKH M3YYEHHBIX TEXHMUYECKHX  YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOILIECCOB MPU pEIIeHUH y4eOHO-TNPaKTHUECKUX 3a7ad,
ONITUYECKHE CXEMBI ISl TIOCTPOCHUS H300paXKEHNH B TIOCKOM 3epKajie U COOMpAIOIIeH JINH3E,

NPUBOJNUTE TPUMEPHl (HAXOAWUTh HWHPOPMALHUIO O TMpHUMepax) MPAKTHIECKOTO WCIIOIb30BaAHMS
¢u3nueckux 3HAHUKM B TOBCEJHEBHOM KM3HM Ui oOecredeHus O€30MacHOCTH IpH OOpalleHuu C
npuboOpaMy U TEXHUYECKUMH YCTPOMCTBaMU, COXPAHEHUs 3/I0POBbs U COOIIOIEHUSI HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

OCYIIECTBIISITh TOWUCK HHGOpMAIMK (QHU3HMUECKOro coaepkaHus B MHTepHeTe, caMOCTOSTENHEHO
(bopMynupys HOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH ONIPENIEIEeHNUs JOCTOBEPHOCTH MOITYYEHHOW HHPOPMALIUU
Ha OCHOBE MMEIOLIUXCS 3HAHUN U JIOTIOJIHUTENbHBIX HCTOYHHUKOB;

UCTIOJTF30BAaTh TPH BHITIOTHEHUH YUEOHBIX 33JaHUN HAYYHO-TIOMYISIPHYIO JINTEPATYPY (PU3UIECKOTO
coJlep’KaHusl, CIPaBOYHbIE MaTepuabl, pecypchl cetu MHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMAIIUHN U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
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COo3/1aBaTh COOCTBEHHBIE MICHMEHHBIE M YCTHBIC COOOIIECHUS Ha OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX
UCTOYHUKOB (U3MUYECKOTO COJCpXKAHUS, IMYOJMYHO TMPEACTaBIATh PE3YyIbTaThl TMPOCKTHOW WU
HCCJIEI0BATENBbCKON IEATEIbHOCTH, NP 3TOM I'PAMOTHO MCHOJIb30BaTh U3yUYECHHBINH NOHATUIHBINA ammapar
U3y4aeMoro pasjaena (U3MKH U COMPOBOKIATh BBICTYILUICHUE Mpe3eHTalued ¢ y4ETOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KUIACC
Ne HanmenoBanmue paznenioB | KoaudectBo | IIporpammHoe cogep:xaHue OcHoOBHbBIE BU/BI 1eSITeIbHOCTH 00y4aI0IMXCs
n/n | ¥ TeM y4eOHOro mpeaMera 4acoB

du3zuka u ee POJIb B IIO3HAHUM OKPYKAKIIET0 MUPa

1.1 | ®usuka — Hayka O 2 du3snka — HayKa 0 IpUpoOJIE. BeisiBiienue paznuuuii Mexay GU3NYECKUMH M XUMHYECKHUMHU
npupoze SBnenust npupoasl. OuU3nUecKue| MPeBpaIICHUSIMH.
SIBJICHUSL: PacrnioznaBanue u knaccupukanus pu3nyecKux sSBIEHUI:
MeXaHUYECKHe, TEeIUIOBBIE, MEXaHUYECKUX, TETUIOBBIX, JICKTPUIECKUX, MATHUTHBIX U
AJIEKTPUUYECKUE, MaTHUTHBIE, cBeToBbIX. HabmtoneHue u onvcanue Gpu3nyeckux siBIeHUN
CBETOBBIE, 3BYKOBBIE
1.2 | ®usnyeckue BETMINHBI 2 dusnueckue BeITHINHBI. OmnpeneneHre EeHbl JeNIeHUs IIKAIbl H3MEPUTEIBHOTO Mproopa.
N3mepenue Gpusnueckux W3mepeHue TUHEHHBIX pa3MepoB Tl U MPOMEXKYTKOB
BennurH. Ou3nueckue Npudopsl. | BpEMEHU € yYETOM MOTPEIIHOCTEMN.
[TorpemnocTs n3MepeHuit N3mepenue oobema *KUAKOCTH U TBEpAOTro Tena. M3mepenue
MexayHapoHas cuctema TEMIIepaTyphl IPH MOMOIIHN )KUIKOCTHOTO TEPMOMETpPA U TaTINKA
eIMHUIL TeMIIepaTyphl.
BeimonHene TBOpYECKHX 3a/1aHUH 110 TIOMCKY CIIOCOO0B
U3MEPEHUs] HEKOTOPBIX (PU3MUYECKUX XapaKTEPUCTUK, HAIPUMED,
pa3MepoB MajbIX 0O0BEKTOB (BOJIOC, TPOBOJIOKA), YAIEHHBIX
00BEKTOB, OOJIBIIMX PACCTOSTHHUM, MaJIbIX IPOMEXYTKOB BPEMEHHU.
OO6cyxaenune mpeajiaraeMbIX croco0oB
1.3. | EcrecTBeHHOHAy4YHBII 2 Kak ¢u3uka u npyrue BbiiBrkeHne  TrUmoTe3, OOBACHAIOUIMX HPOCTbIE  SIBICHUS,
METO/I TO3HAHUS €CTECTBEHHBIC HAyKH U3Yy4alOT Harpumep:

npupoay. EcrecTBeHHO-Hay4HbIN
METOJ, TO3HAHM: HAOIIOICHHE,
MOCTaHOBKA Hay4HOI'O BOIIpOCa,
BBIJIBIDKCHUE THUITOTE3,
AKCIIEPUMEHT I10 TPOBEPKE
TUNOTE3, OOBICHEHUE
HaOJIF0JaeMOT0 SIBJICHUS.

— II04YEMY OCTAHABJIMBAETCS JBHKYILEECS I10 TOPU30HTAIBHON
ITOBEPXHOCTH TEJ0; — MOYEMY B )KapKyI0 IIOTOAY B CBETIION

OJIeX /1€ pOoXJIaHel, ueM B TeMHOH. [Ipennoxxenue crnoco6oB
IIPOBEPKH TUIOTE3.

[TpoBenenue uccnea0BaHus MO MPOBEPKE KAKOMIUOO THIIOTE3bI.
[Toctpoenue mpocTeimux Moaenen (pru3nueckux siBIeHui (B Bue
PUCYHKOB WJIM CXEM), HAIPUMEp MaJleHUE IPEIMETA,
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Onucanne PU3NYECKHX SBJICHUNH | PSIMOJMHEHHOE PACIPOCTPAHCHHUE CBETA
C IIOMOIILIO MOJenei

Hroro mo pazneny 6

HepBOHa‘IaJIbeIe CBCICHHUSA 0 CTPOCHHH BelleCTBA

2.1 | Crpoenue BemiecTBa 1 CrtpoeHue BelecTBa: aToMbl U HaGroieHre 1 MHTEepIpeTaIus OMbITOB, CBUIACTEILCTBYIOIIHUX 00
MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, | aTOMHO-MOJIEKYJISPHOM CTPOSHUH BEILIECTBA: OIBITHI C
JIOKa3bIBAIOIINE JUCKPETHOE pPacTBOpEHUEM Pa3INYHBIX BEIIECTB B BOJE.
CTpOCHHE BEIeCTBA Ornenka pa3MepoB aTOMOB U MOJIEKYJT C UCIIOJIb30BAaHUEM
(doTorpaduii, OTy4eHHBIX HA AaTOMHOM CHJIOBOM MHUKPOCKOTIC
(ACM) — nabopatopHas pabota o teme: «O1eHka
JaMeTpa aToMa METOJIOM PS/IOB (C UCIIONIBb30BaHUEM
(dhoTorpaduii)».
Omnpenenenre pa3sMepoB MaJIbIX TE
2.2 | JIBmxeHue u 2 JIBY>KeHUEe 4acTHIl BEICCTBA. Habmtonenue u o0bsicHeHne OpOYHOBCKOTO IBUYKEHUS U
B3aUMO/ICHCTBHE CBsI3b CKOPOCTH JIBH)KECHUS sneans quddysuu. [IpoBenenne n 00bICHEHHE OMBITOB 10
YacTHIl BellecTBa YacTUIl C TeMIIepaTypoi. HAOII0JIEHUIO TEIUIOBOTO paciiupeHus razos. [Iposenenue u
BpoyHOBCKOE nBUXEHUE, 00BSICHEHUE ONBITOB TI0 OOHAPYKEHHIO CHIJI MOJIEKYIISIPHOTO
T dy3us. MPUTSDKEHUS U OTTAIKUBaHUS
BzauMmopaeiicTBre yacTuIl
BEIIECTBA: MIPUTSDKEHUE U
OTTAJIKMBAHUE
2.3 | ArperatHbie COCTOSIHUS 2 ArperaTHble COCTOSIHUS Omnwucanue (¢ UCTIONIB30BAaHUEM MTPOCTHIX MOJIEEH) OCHOBHBIX
BEIIECTBA BEIIIECTBA: CTPOEHHE I'a30B, pa3NuYMii B CTPOCHUU Ta30B, KHUJIKOCTEH U TBEPBIX TEIl.
KHUJIKOCTEH U TBEPBIX OOBsicHEeHHE MaJIol C)KUMAEMOCTH KHUJIKOCTEH ¥ TBEPIBIX TEJ,
(KpUCTAJUIMYECKHX ) TEJl. OonbLIOH Co)kMMaeMocTH ra3oB. OObsICHEHUE COXpaHEHUs (POPMBbI
B3anMocBsi3p Mex Iy TBEPJIBIX T€J W TEKYYECTH JKUIKOCTH.
CBOMCTBaMH BellecTB B pa3HbIX | [IpoBeneHue onbITOB, TOKA3bIBAIOIIUX, YTO B TBEPAOM
arperaTHBIX COCTOSTHUSX U X COCTOSIHUH BOJIBI YaCTHIIBI HAXOSATCS B CPEIHEM JTANIBIIE JPYT
ATOMHO-MOJIEKYJISIPHBIM OT Apyra (IUIOTHOCTh MEHbIIIE), YEM B SKHUKOM.
ctpoeHrneM. OcoOEHHOCTH YcTaHOBIEHHE B3aUMOCBSI3U MEX/1y OCOOEHHOCTSMH arperaTHbIX
arperaTHbIX COCTOSIHUN BOJIBI COCTOSIHUHM BOJBI M CYLIECTBOBAaHHEM BOJHBIX opranu3smos (MC
— buonorusi, reorpadusi)
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Hroro no pazneny 5

JIBH:KeHMe M B3auMo/lelicTBUE TeJl

3.1 | MexaHuueckoe JIBH)KEHUE 3 MexaHuueckoe IBUKEHHE. HccnenoBanue paBHOMEPHOTO JIBUYKEHUS, ONIPEICIICHUE €ro
PaBHOMepHOE U [IPU3HAKOB.
HEPaBHOMEPHOE JIBHKEHUE. Habntoienne HepaBHOMEPHOT'O ABMXKEHUS U OIPENIeJICHHE €ro
Cxopoctb. CpenHsist CKOpOCTh OTJINYUN OT PABHOMEPHOTO JABUKCHUSI.
IIpY HEPAaBHOMEPHOM Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (ILIapHKa B
nBwkeHuu. Pacuer mytn u KUAKOCTH, MOJIEIH 3IEKTPUUECKOTO aBTOMOOUJIS U T.1.).
BPEMEHH JIBUKCHUS Omnpenenenue cpeqHeil CKOPOCTU CKOIBKEHUS OpycKa HIn

HIapHKa [10 HAKJIIOHHOM IuIocKocTH. Perienue 3amad Ha
olpeieieHue MyTH, CKOPOCTH U BPEMEHU PaBHOMEPHOTO

JIBUKEHUSI.
AHanu3 rpauKOB 3aBUCUMOCTHU IIYTH U CKOPOCTHU OT BPEMEHH
3.2 | uepuus, Macca, 4 SIBnenue nHEepUMH. 3aKOH OOBbsicHeHHE U TPOrHO3UPOBAHME SIBJICHUMN, 00YCIOBICHHBIX
IJIOTHOCTh uHepuuu. BzaumopeiicTBue Ten | HHEpLUEH, HAPUMED, YTO MPOUCXOAUT IIPU TOPMOKEHUN WU
KaK IPUYMHA U3MEHEHUS PE3KOM MaHEeBpe aBTOMOOMIIS, TOYEMY HEBO3MOKHO MIHOBEHHO
CKOPOCTH JIBMKEHHMS Tell. Macca | IpeKpaTUTh IBUKEHHUE HA BEJIOCUIIEE WIIM CAMOKATe U T. 1.
KaK Mepa MHEPTHOCTH Tela. IIpoBeneHue U aHaNKU3 ONBITOB, AEMOHCTPUPYIOLINX U3MEHEHHE
[TnotHOCTH BemecTBa. CBA3b CKOPOCTH JIBUJKEHUS Tella B pe3yibTaTe JeHCTBUS Ha HErO APYTUX
IUIOTHOCTH C KOJMYECTBOM Tel.
MOJIEKYJI B €MHHIIE 00beMa Pemenue 3aa4 Ha onpeziesieHne Macchl Tena, ero 00beMa u
BELIECTBA IJIOTHOCTH.

IIpoBeneHue 1 aHAJIA3 OIBITOB, IEMOHCTPUPYIOIIHUX 3aBUCUMOCTh
U3MEHEHUS CKOPOCTH Te€jla OT €ro MacChl IPU B3aUMOICHCTBUU
Tel.

W3mepenue Macchl Tena pa3iainyHbIMU criocobamu. Omnpenenenue
IUIOTHOCTH TeJIa B pe3yJIbTaTe U3MEPEHUs €ro Macchl U 00beMa

3.3 | Cua. Buns! cun 14 Cwita Kak XapakTepHUCTHKA N3yuenne B3auMOIeMCTBUS KaK IPUYMHBI U3MEHEHUSI CKOPOCTH
B3aumozeiicTeus ten. Cuia Tena wim ero aegopmanuu. Onucanre peabHbIX CUTYyalui
YIPYrocTH U 3aKkoH ['yka. B3aMMOJICHCTBHS TEJ C IOMOIIBIO MOJIENIEH, B KOTOPBIX BBOJUTCS
W3mepeHue cuibl ¢ MOMOILBIO MOHATHE U U300PAKEHHUE CHUITBL.
JMHaMoMeTpa. SIBnenue N3yuenue cuibl ynpyrocTH.

27




TSATOTEHUS U CUJIA TSXKECTH.
Cuna TspKeCTH Ha IpYyrux

IUIaHETaXx.

Bec Tema. HeBecomocCTs.
Crnoxenune CHII,
HAallPpaBJIEHHBIX 10  OAHOM
MPSMOM.

PaBHopelicTBytomas cui. Cuna
TpeHMsl. TpEeHHE CKOJIbKEHUS U
TpeHue nokos. Tpenue B
IIPUPOJIE U TEXHUKE

HccnenoBanue 3aBUCMMOCTU CHIIBI YIPYTOCTH OT YJUIMHEHHUS
PE3MHOBOTO LIHYpPA WK TPY>KUHBI (C TOCTPOCHUEM TpaduKa).
AHanu3 NpPaKTUYECKUX CUTyalHud, B KOTOPBIX IPOSABIAETCS
JIEUCTBUE CHIIbI YIIPYTOCTH

(ynpyrocts Msua, KPOCCOBOK, BETOK JIepeBa  Ip.).

AHanu3 cUTyaluil, CBSI3aHHBIX C SBJICHUEM TSATOTEHMUSL.
OOBbsicHeHHEe OpOUTAIBHOTO ABMKEHUS IIJIAHET C
UCII0JIb30BAaHUEM SIBJIEHMSI TATOTEHUS U 3aKOHA MHEPLIUU.
H3mepenue Beca Tena ¢ IOMOLIbIO0 AMHAMOMETPA.
OO0o0CHOBaHHE ATOTO CIIOCOOA U3MEPEHUSI.

AHanu3 ¥ MOJEIUPOBAHUE SBJICHUS HEBECOMOCTH.
OKCHepUMEHTAJIbHOE MOTY4YEHHE [TPaBUIIa CI0KEHUS CUJI,
HAIPABJICHHBIX BJOJIb OJHON IIPSIMOM.

Ornpenenenre BETUYUHBI pABHOJICHCTBYIOIIEH CHUII.

W3y4eHne cuibl TPEHUS CKOJIBKEHUS U CUIIbI TPEHUSI IIOKOSI.
HccnenoBanue 3aBUCMMOCTU CHIIBI TPEHUSI OT CHUJIBI JaBJICHUS
Y CBOMCTB TPYILLUXCSl TOBEPXHOCTEH.

AHanu3 NpakKTUYECKUX CUTYallMi, B KOTOPBIX MPOSBISAETCS
JieficTBUE CUJIBI TPEHHSI, UCTIONB3YIOTCS CIIOCOOBI e
YMEHbILIEHUSI WIN yBeIWYeHMsl (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMOXKEHHE aBTOMOOMIISA, UCIIOJIb30BaHHUE MOIIIUITHUKOB,
IJIaBaHWE BOJHBIX JKUBOTHBIX U JIp.).

Pemenue 3aau ¢ ucnosib30BaHueM (GopMysl Ui pacdeTa CUIIbI
TSYKECTH, CUJIbI YIIPYTOCTH, CHJIBI TPEHHMSL.

Hroro nio pazgeny 21

JdaByieHue TBepaABIX TeJl, JKMAKOCTEH U ra3oB

4.1 | laBnenue. [lepenaua 3 Hasnenue. CriocoObI
JABJICHUS TBEPIBIMHU YMEHBIICHUS U YBEITHYCHHS
TeJIaMH, JXUIKOCTIMU U naBieHus. [laBneHue rasa.
razamu 3aBHCUMOCTH JaBICHUS

ra3a ot o0bema, TeMIepaTypsl.
Ilepenaya naBiieHus! TBEPIbIMU

AHanu3 U 00bSICHEHHE OTBITOB U MPAKTUYECKUX CUTYaIUi, B
KOTOPBIX TPOSBIISICTCS CHJIAa JTABJICHUS.

ObocHOBaHME CITIOCOOOB YMEHBIIICHUS U YBETUYCHUS JABICHHUS.
N3ydeHne 3aBUCUMOCTH JIaBJIE€HUs raza oT o0bema U
TEeMIIepaTyphl.

N3yuenne ocoOeHHOCTEN TIepenaun JaBiICHUS TBEPAbIMHA TEIIaMU,
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TEJIAMHM, KMJIKOCTSIMH U Ta3aMH.
3akoH [lackansa

KUIKOCTAMHU U razamMu. OOOCHOBaHHE PE3yIbTATOB OMBITOB
OCOOCHHOCTSIMU CTPOCHHSI BEIIECTBA B TBEPJIOM, KHIKOM U
ra3000pa3HOM COCTOSIHUSX. DKCIIEPUMEHTAIBLHOE JI0Ka3aTEIhCTBO
3akona ITackans.

Pemenue 3amay Ha pacueT JaBiIeHUS TBEPAOTO Tela

4.2 | JlaBieHue KUAKOCTU 3aBUCUMOCTbH J1aBJICHUS HccnenoBanue 3aBUCMMOCTY IABIICHUSL JKUJKOCTH OT TITyOHHBI
KUAKOCTHU OT I‘JIY6I/IHBI. MOrpy>XCHUSA U IIJIOTHOCTH ) KUAKOCTHU.
[THeBMaTHUECKHE MALTUHBI. Habmionenne u oObSICHEHHE TUAPOCTATUYECKOTO MapajoKkca Ha
I'mppocraTudeckuii napamokc. ocHoBe 3akoHa [Tackains.
CooOmaromnuecs CoCcyabl. W3ydeHue cooOIarmuxcsi COCy10B.
FI/II[paBJII/I'-ICCKI/Ie MEXaHU3MbI Pemenne 3aZla4 Ha pacyeT AaBJICHUSA JXKUIAKOCTH. O6’b$[CH€HI/I€
MPUHIINIA JEHCTBHS TUAPABINYECKOrO Mpecca, THEBMAaTHUECKUX
MalllnH.
AHanu3 u 00bSICHEHHE IPAKTHYECKUX CUTYAIIH,
JACMOHCTPUPYIOIIUX NPOABJICHUC JABJICHUA ) KUAKOCTH U 3aKOHA
[Tackans, HarpuMep MPOLIECCOB B OPraHU3Me MPH MTYOOKOBOAHOM
HBIPpAHUA
4.3 | AtmMocdepHOe TaBlieHue Atmocdepa 3emnn u DKCIepuMeHTaIbHOE O0HApY)EHNE aTMOCHEPHOTO TaBJICHHUS.
aTMoc(epHoe AaBICHHE. AHanu3 U 0O0OBSICHEHHE OMBITOB U MPAKTUYECKUX CUTYAIUH,
[Ipn4uHBI CyliecTBOBaHUS CBSI3aHHBIX C JIEHCTBHEM aTMOC(EPHOTO J1aBICHUS.
BO3YIIHOM 000JI0UKH 3eMITH. OOBsicHEeHHE CyIIEeCTBOBAaHUS aTMOC(ephl Ha 3eme U
Omneit Toppuuennu. Mi3mMepeHne | HEKOTOPBIX IJIaHETaX WM €€ OTCYTCTBUS Ha APYTUX IJIaHETaX U
aTMOC(EpHOTO AaBJICHHUS. Jlyne. O0bscHEeHHE U3MEHEHUS TUIOTHOCTH aTMOC(EPHI C
3aBHCUMOCTH aTMOC(EepHOTO BBICOTOH M 3aBHCUMOCTH aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI.
JABJICHUSI OT BBICOTHI HAJl Pemenue 3aa4 Ha pacueT aTMOc(hepHOTO JaBICHHUS.
ypoBHeM Mopsi. [Ipubopsr st Nzyuenue ycrpoiicTBa 6apoMeTpa-aHepouia
U3MepeHus: aTMoc(epHOoro
JTABJICHUS
4.4 | ]JleficTBUE XUIKOCTH U JleiicTBHE KUIKOCTH U Ta3a Ha DKcrnepuMeHTaIbHOE OOHApYKEeHUE AEUCTBUSI KUIKOCTH U Ta3a

raza Ha IOTPY>KEHHOE
B HUX TEJIO

MOTPYKEHHOE B HUX TEJO.
BrrTankuBarornias (apxumMeoBa)
cuia. 3akoH Apxumesa.
IInaBanue Tem.

Ha TMOrpy>KeHHOE B HUX Teso. OrnpeneneHne BbITAIKUBAIOLIEH
CUJIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B XKHUJIKOCTb.
[IpoBenenmne u 06CyX1€HNE OMBITOB, JEMOHCTPUPYIOIINX
3aBHCHMOCTb BBITQJIKUBAIOLIEN CHJIbI, JEMCTBYIOLIEN HA TENO B
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BOS,I[YXOHJ'IaBaHI/Ie

KHUJKOCTH, OT 00beMa IMOTPY)KEHHOM B KHUJIKOCTh YaCTH Tella U

OT IJIOTHOCTH SKHIKOCTH.
IIposepka nezasucumocmu GblMAIKUBAIOWE CUTDL,
Oelicmayoweti Ha mejo 8 HCUOKOCMU, OM MAccCbl med.
HccenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT 00beMa
MOTPYKEHHOU B KHUJIKOCTh YacTH Teya. Perenue 3agaq Ha
MPUMEHECHHE 3aKOHA ApXUMe/Ia U YCIOBHS IIaBaHUS TEII.
KoncrpynpoBanue apeomerpa

WJIM KOHCTPYUPOBAHUE JIOAKH U OIIPEICIICHHUE €€

Ipy30M0JbEMHOCTH
Hroro no pazaeny 21
PaGora u MOIIHOCTH. DHEprus
5.1 | Pabota 1 MOIIHOCTb 3 Mexannueckas pabora. OKCHepUMEHTAIIbHOE OIpeIeICHNE MEXaHUUECKON
MouHoCTb paloThI CUIIBI TSXKECTU TIPH MAJICHUU TeJla U CHIIBI
TPEHMs MIPU PAaBHOMEPHOM IIEPEMEILECHUH TeNla 10
TOPU30HTAIBHOU TOBEPXHOCTH.
Pacuer momHOCTH, pa3BUBacMON IPU TOABEME 10 JIECTHHIIE.
Pemienue 3a1a4 Ha pacueT MEXaHMYECKOH pabOThl M MOIHOCTH
5.2 | ITlpocTbie MEXaHU3MBI ) [TpocThie MeXaHU3MBI: Omnpenenenre BRIMIPhIIIA B CUJIE TPOCTHIX MEXaHU3MOB Ha
pblyar, 6JIOK, HaKJIOHHAs IpUMepe pbluara, MOABMKHOTO U HEMOJBUKHOTO OJIOKOB,
II0CcKOCTh. [IpaBuito HAaKJIOHHOM IUIOCKOCTH. VccnenoBanye yciaoBUsl paBHOBECUS
paBHOBECHSI pplUara. pbryara. OGHapyXeHHe CBOUCTB NMPOCTHIX MEXAaHU3MOB B
[IpumeneHnue npasuiia Pa3IMYHBIX HHCTPYMEHTAX U MPUCIIOCOOJIEHUSX, UCIIOJIb3YEMBIX B
paBHOBECHSI pplUara K OBITY M TEXHUKE, a TAKXKE B JKHUBBIX OpraHU3MaXx.
0J10Ky. «30JI0TO€ TIPABUIIO» OKCHepUMEHTAIbHOE  JI0KA3aTelbCTBO pPAaBEHCTBA pPaldOT MpH
mexanuku. KITJ[ mpocTeix MIPUMEHEHUN ITPOCTBIX MEXAHU3MOB.
MexaHu3MoB. [IpocTsie Omnpenenenne KII/l HaknonHoM mmockocTH. Pemenne 3a1a4d Ha
MEXaHU3MBbI B OBITY U IIPUMEHEHNE ITPaBUJIa paBHOBeCHUs pblyara 1 Ha pacueT KII1/]
TEXHHUKE
5.3 | MexaHnueckasi SHEPTHsI 4 Mexannyeckas dHeprusl. DKCIIEPUMEHTAIIBHOE OINPEACIICHNE N3MEHEHNSI KHHETUYECKON U

Kunetnueckas u

MMOTEHIIMAIbHOMN OHCEPIHUU TCJIa IpU €ro CKaTbIBAHUU 110 HAKJIOHHOM
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NOTEHLIMAIbHAs DHEPT U
IIpeBpamienue 0JHOTO BUIa
MEXaHUYECKON DHEPTUH B
JIpyroil. 3aKOH COXpaHEHUs
DHEPrUM B MEXaHMKE

iockoctu. GopMynMpOBaHUE HA OCHOBE UCCIIE0OBAHUS 3aKOHA
COXpaHEHHsI MeXaHu4ecKoi sHeprun. OOCyx)aeHue rpaHul]
IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.

Pemienue 3a1a4 ¢ MCIOJIb30BAHUEM 3aKOHA COXPAHEHUS SHEPIrUu

Hroro no pazueny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

[10 [TPOT'PAMME
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8 KJIACC

Ne HaumenoBanmue pa3zaenoB, KoamuectBo | IIporpammHoe cogep:xanue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00yYAO M XCS

n/n | M TeM y4eOHOro npeamera JacoB

TenjoBbIe ABJICHUSA

1.1 | Crpoenue u cBoiicTBa 7 OcHOBHBIE TIOJIOKEHUS HaGumroienne u mHTEepIpeTaIus OMbITOB, CBUICTEILCTBYIOIINX

BE€IICCTBA

MOJIEKYJIIPHO-KWUHETUYECKOU
TEOPHUH CTPOEHUS BEILLIECTBA.
Macca u pazMepsl aTOMOB U
MoJieKyJl. OIBbITHI,
MOATBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH.

Mojaenu TBEpIOro, JKUAKOTO U
ra3o00pa3HOro COCTOSHUM
BELIECTBA.

Kpucrannuueckue u
aMmop(dHbIe Tena.

OObscHEHUE CBOWCTB ra3os,
KUJKOCTEN U TBEPBIX TEJ Ha
OCHOBE€ I10JIOKEHUU
MOJIEKYJIIPHO-KUHETUYECKON
teopur. CMauyuBaHue u
KanwuIApHBIC siBIeHUs. TermtoBoe
pacuIMpeHre U CxKaTue

00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH BELIECTBA: OIBITHI C
pPAacTBOPEHHEM PA3JIMYHBIX BEILIECTB B BOJIE.

Pemenue 3a1a4 no oLl€HUBAHNIO KOJIMYECTBA aTOMOB WIIN
MOJIEKYJ B €JMHULIE 00beMa BEILeCTBA.

AHanu3 TeKCTa IPEeBHUX aTOMHUCTOB (Harmpumep, parmMeHTa
nosmsl Jlykpenus «O npupoje Belein») ¢ n3JI0KeHUEM
000CHOBaHU aTOMHOM rUNOTE3bI (CMBICIIOBOE YTEHHE).
Onenka yOeAuTeNbHOCTH 3TUX 000CHOBaHMH. OOBsICHEHNE
OpOYHOBCKOTO JIBUKCHUS, SIBICHUS TUDDY3UH U pa3Tuanii
MEXly HUIMH Ha OCHOBE TI0JIO’KEHUIN MOJIEKYJISIPHO-
KMHETUYECKOUN Teopuu cTpoeHus BemecTBa. OObsicHEHNE
OCHOBHBIX Pa3JINYUil B CTPOCHUH I'a30B, KUAKOCTEN U TBEPIBIX
T€J C UCMOJIb30BAaHUEM IOJIOKEHUN MOJIEKYIISIPHO-
KMHETUYECKOW TEOpUU CTPOECHHUs BelecTsa. [IpoBenenne
OTIBITOB I10 BRIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WIIH
caxapa.

[IpoBenenue 1 00bSICHEHNE OTIBITOB, JJEMOHCTPUPYIOIINX
KallWJUIAPHBIC SIBJICHUS U SIBJICHUE CMayMBaHUS.
OO®bsicHeHNE POIH KaWUISIPHBIX SBIEHUIN ISl TOCTYIUICHUS
BOJIbI B OpraHu3M pactenuii. HaOmronenue, nposeienue u
00BSICHEHUE ONBITOB IO HAOJIIO/IEHUIO TEIOBOTO
pacuIpeHus ra3oB, KHUJIKOCTEH 1 TBEpIBIX Ted. OObsiCHEHHE
COXpaHEHHUs 00beMa TBEP/BIX Tell, TEKYYECTH KUIAKOCTH (B
TOM YMCJI€, Pa3HULIBI B TEKYUYECTH JUISl pa3HBIX KUIKOCTEH),
JTaBJICHHUS rasa.
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[IpoBenenue OnbITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTh
JABJICHUS BO3/lyXa OT €ro 00beMa U HarpeBaHus WU
OXJIAKJCHUS, U UX 00bICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHSL.

AHanu3 NpakKTUYECKUX CUTYallUii, CBA3aHHBIX CO CBOMCTBAMU
ra3oB, KHUJAKOCTEH U TBEPJBIX Tell

1.2

TenoBsle poLeccsl

21

Temnepatypa. CBsi3b
TEMITEPaTypPbI CO CKOPOCTHIO
TCIIJIOBOT'O ABMIKCHUSA YaCTHUII.
Buytpennss sneprus. CriocoOsl

W3MEHEHUs BHYTPEHHEN YHEPTUU:

TCILIOIICpCaada U COBCPIICHUC

paboTHI.
Bunst TEIUIOTICPEIauH:
TETUIONPOBOAHOCT,

KOHBEKIIHSI, U3ITyUeHUE.
KomauuecTBo TeImIoTHL. Y nenbHas
TEIIOEMKOCTh BEIIICCTBA.
TemnooOMeH H TEII0BOE
paBHOBecHE. Y paBHEHHE
TeImIoBoro danaxca. IlnaBnenne
Y OTBEpJCBaHHE
KPUCTATAYECKHUX BEIIECTB.

VY nenbHas TEII0Ta IJIaBICHHUS.
[TapooGpazoBanue u
KoHaeHcanus. Mcnapenue.
Kunenne. Y neapHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPHI KUTICHUS OT
aTMoc(epHOTo JaBICHHUS.
BnaxxHocTh BO3tyXa. DHeprus
TOILJIMBA. Y JIelIbHAs TEIIOTa
CTOpaHus.

ObocHoBaHME TpaBWII H3MepeHHs Temreparypbl. CpaBHEHHE
pa3IUYHBIX CIOCOOOB U3MEPEHUST M LIKAJl TEMIIEPATYPBHI.
Habutoienue u 00bsiICHEHHE ONBITOB, IEMOHCTPUPYIOIINX
U3MEHEHHE BHYTPEHHEH SHepruu Tella B pe3yibTare
TETuIonepeayd 1 paboThl BHEITHUX CHJL.

Habmoienue u 00bsICHEHHE OTIBITOB, 00CYKICHUE
NPaKTUYECKUX CUTYyaIUi, JEMOHCTPUPYIOIINX PA3INIHbBIC BUIIBI
TEIIoNepe1aun: TeMIONPOBOIHOCTh, KOHBEKLIUIO, U3ITyYEHHE.
HccnenoBanue siBICHUS TEIIOOOMEHA IMPH CMEIINBAHUH
XOJIOAHOM U ropsyeit Boabl. HabmtoneHue ycTaHoBiIeHUS
TEIIJIOBOTO PABHOBECHUS MEXAY IOpsYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHNE) KOJIMUECTBA TEIIIOTHI,
MIOJIyYE€HHOTO BOJIOM MPH TEMJI000MEHE C HarpeThiM
METaJUIMYeCKUM IIMIIMHApoM. Onpenienenue (M3MepeHue)
yJIEIBHOM TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBSI3aHHBIX C BBIYMCICHUEM KOJIMYECTBA
TETUTOTHI U TETTIOEMKOCTH TIPH TETUIOOOMEHE.

AHanu3 cuTyalnuii NpakTHYeCKOToO UCIOIb30BaHUs

TETUTOBBIX CBOMCTB BEIIECTB W MAaTE€pPHAaJIOB, HAIPUMED, B
LEJISAX SHEProcOepeKeHMs: TeIION30I AN,
sHeprocOeperaroIre KpbIu, TEPMOAKKYMYJISATOPHI U T. 1.
HabmtoneHue siBieHuil ncnapeHust U KOHJCHCAIUH.
HccnenoBanue mporecca UCTIAPSHNST Pa3IHIHBIX KUIKOCTEH.
OObsicHeHHEe SBICHHN HCIApPEHUs W KOHACHCAIIMM HAa OCHOBE
aTOMHOMOJIEKYJISIPHOTO YYCHHUSI.

HabmtoneHnue u 00bsicHeHHe Mpoliecca KUIEHUs], B TOM YHCIIe
3aBHCHMOCTH TEMIEPaTyphl KHIICHUS OT JaBJICHHSI.
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[TpuHIUIIBI paOOTHI TEIIJIOBBIX
npurateneit KIIJI TemnoBoro
JIIBUTATEIIS.

TCHJIOBBIC ABUTraTeiIn "
3aIuTa OKPY>KAIOIIEH Cpeibl.
3aKOH COXpaHEHUS U
MPEBpAILICHUS SHEPTUU B
TCIIJIOBBIX HpOLI@CC&X

Onpenenenue (M3MEpeHNE) OTHOCUTENLHOM BIaKHOCTH
BO3/yXa.

Habmonenue npornecca riaBieHUs KPUCTAILTHIECKOTO
BEIIECTBA, HAIIPUMeEP, JibJa. CpaBHEHHE MTPOIIECCOB IIABICHHUS
KPUCTAJUTMYECKUX TeJl U pa3MArdeHusl MpHU HarpeBaHUU
aMOP(QHBIX TEJL.

Onpenenenue (M3MepeHKe) yaeIbHON TEIIOTHI TUIaBICHUS
JbAA.

OObscHeHue SBJICHUM IJIABJICHUS U KPUCTAJUIU3AINN

Ha OCHOBE aTOMHOMOJICKYJISIPHOTO YUCHHUSI.

Pemenue 3aay, CBSI3aHHBIX C BHIYMCICHUEM KOJIUYECTBA
TEIUTOTHI B MIPOIIECCaX TEIUIONEPeaud MPH IJIABJICHHA U
KPUCTAIIM3AIMH, UCTIAPEHUH U KOHJICHCAlMU. AHATTN3
CUTYaIMH TPAKTHYECKOTO TPUMEHEHUS SBJICHHUM TIABJICHUS U
KPUCTAIIM3AIUH, HAIPUMEP, MOTYYCHHE CBEPXUUCTHIX
MaTepUaoB, COJIEBas TpeJKa U JIp. AHAIN3 PabOTHI U
00BsICHEHNE IPUHITUIA JEHCTBUS TEIIOBOTO JBUTATEIIS.
Brrancnenre Koau4ecTBa TEIUIOThI, BBIICISIFOIIETOCS PU
CrOpaHUHU pPa3IMYHbIX BUAOB ToruBa, U KI1J[ nBurarens.
OO6cyxaeHne KOJOTUYECKUX TTOCIIEICTBUM UCTIONB30BAHMS
JBUTATENIel BHYTPEHHETO CrOpaHus, TeTJIOBBIX U
TUJPOIIICKTPOCTAHIIAN

Hroro no pazneny

28

BHEKTqueCKI/Ie U MAarHMTHBbIC SABJICHUSA

2.1

DIEKTpUUYECKHE 3apsiibl.
3apsoKE€HHbIE Tella U HX
B3aUMO/ICUCTBUS

Onektpusanus ten. JIBa pona
AJIEKTPUYECKUX 3aps0B.
B3anmoneicTeue 3apsyKkeHHBIX
Tel.

3axoH Kynona (3aBucuMOCTb
CHUIIBI B3aMOICHCTBHS
3apsKEHHBIX T€Jl OT BEJIMYUHBI

HabmtoneHue u mpoBeZieHre ONBITOB 1O AIEKTPU3AIUU Tell
IIpY CONPUKOCHOBEHUM W WHIYKIIUEH.

Habmtonenue u 00bsicHeHHEe B3aUMOJICHCTBUS OJJHOUMEHHO U
Pa3HOMMEHHO 3apsiKeHHbIX Ten. OObsICHEHHE TPUHIINIIA
neiictBus snekTpockomna. OObsCHEHUE ABICHUN AIeKTPU3alun
IIpY CONPUKOCHOBEHHHM TEJI U UHAYKIMEH C MCIOJIb30BaHUEM
3HAHUHI O HOCUTEJSIX DJIEKTPUYECKUX 3apsI0B B BELIECTBE.
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3apsi/IoB U PACCTOSHUS MEXKAY
TEJIaMH ).

DJEeKTpUYECcKOe MoJIe.
HanpsixeHHOCTD
ieKTprueckoro noss. [IpuHuun
CYNEPIO3UINN HIIEKTPUUECKIX
noJjieil (Ha KaueCTBEHHOM
ypoBue). Hocutenu
UIEKTPUUECKUX 3aPs/I0B.
DneMeHTapHBIN ANEKTPUIECKUI
3apsi.

Crpoenue atoMa. IIpoBoiHUKH
U IU3JIEKTPUKH. 3aKOH
COXPaHEHHS JIEKTPHUECKOTO
3apsijia

Pacrio3naBanue U OObSICHCHHE SBJICHUH JICKTPH3ALMH B
MOBCeAHEBHOM xu3HK. HaOmoaenre u 00bsICHEHUE OIBITOB,
WLTIOCTPUPYIOIIMX 3aKOH COXPAHEHUS JJICKTPUIECKOTO 3apsa.
HaGuroieHre OTbITOB 110 MOJICIIMPOBAHUIO CHIIOBBIX JIMHUHT
aeKTpudeckoro moss. MccnenoBanue nedcTBUSA
ANEKTPUUYECKOTO OISl HA TPOBOJAHUKH U TUIICKTPUKU

2.2

ITocTossHHEII
ANEKTPUYECKUN TOK

20

DNEeKTpUYECKHU TOK. Y CI0BUS
CYILIECTBOBAHUS AJIEKTPHUUECKOTO
TOKa. ICTOUHMKN MTOCTOSIHHOTO
TOKa. J[eMCTBUS IIEKTPUUECKOTO
TOKa (TeIJI0BOEe, XUMUYECKOE,
MarHuTHOE).
DIEKTPUUYECKHI TOK B
KUJKOCTSX U Ta3ax.
Onektpuyeckas nenb. Cuna Toka.
DNeKTpUUECcKoe HaNpsKEHHE.
CornpoTHBieHNE TPOBOJHUKA.
VY nenbHOE CONPOTHUBIICHHE
BelecTBa. 3akoH OMa it
yuacTka 1emnu. [locnenoBarensHoe
U NapajieIbHOE COEIUHEHNE
poBOAHUKOB. Paborta n
MOIIIHOCTb JIEKTPUUYECKOTO TOKA.
3akon JIxoyns—Jlenna.

HabmtoneHue pa3iauyuHbIX BUJOB JEHCTBUS 3JEKTPUUYECKOTO
TOKa ¥ OOHapy>KEHUE 3TUX BUAOB JCHCTBUS B IOBCEAHEBHON
xu3HU. HaOmroieHne BO3HUKHOBEHMS Fa30BOTO pa3psijia v
NEKTPUUYECKOT0 TOKa B xKHUAKOCcTU. COOpKa U HCTIBITAaHHUE
IJEKTPUYECKON LIETIN OCTOSTHHOTO TOKA.

W3mepenue cuiel Toka amnepmeTpoM. Msmepenne
INEKTPUYECKOTO HANPSKEHUS BOJIBTMETPOM.

[IpoBenenue 1 0ObSICHEHNE OTBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTBD 3JIEKTPUYECKOTIO CONPOTHUBIIEHUS IPOBOJIHUKA OT
€ro JJIMHBI, TUIOIIA/IU TIONIEPEYHOr0 CEYEHUsI U MaTepuaa.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, IPOTEKAIOLIETO YEPE3
pesucrop,

OT CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.
[IpoBepka mpaBuiia CI0KEHUs HAPSOHKEHUH TIpH
MIOCJIEZI0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MPU MapajlieIbHOM
COEIMHEHUH PE3UCTOPOB. AHAIN3 CUTYyallui
MIOCJIEZI0BATEIBHOTO U NApaJlIeIbHOTO COeIMHEHUS
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DneKTpuuecKue Henu u
NOTPEOUTENHN IICKTPUIECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

MPOBOJHUKOB B JOMAIIHUX AJEKTPUUECKUX CETAX.
Pemenwue 3aay ¢ ucnosib3oBanueM 3akona OMa u popmyn
pacuera 3JIEeKTPUYECKOr0 CONPOTUBIICHUS TPU
MOCJIE0BATEIbHOM U NapajlIeIbHOM COEIMHEHUH
poBOTHUKOB. OnpeereHue paboThl AJIEKTPUIECKOTO TOKA,
MPOTEKAIOLLETO YEPE3 PESUCTOP.

OrnpeneneHre MOIIHOCTH 3JICKTPUYECKOTO TOKA, BBIIAEISEMOMN
Ha pe3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 JIAMIIOUKY OT
HaIIPSKEHUS Ha HEel.

Onpenenenue KIIJ[ narpesarens. MccinenoBanue
npeoOpa3oBaHMsI SHEPTUHU TIPU MOABEME IPpy3a
anekTpoasurareneMm. OObsCHEHHE YCTPONUCTBA U MPUHIIUTIA
JEHCTBUSI IOMAITHUX JIEKTPOHATPEBATEIbHBIX MPUOOPOB.
OOBsicHEHHE TPUYMH KOPOTKOT'O 3aMbIKaHUS W TPHUHIIUIIA
JICUCTBUSA IUIABKUX MPEIOXPAHUTEIICH.

Pemenne 3a7a4 ¢ HCoab30BaHUEM 3aKOHA

Hxoyns—Jlenna

2.3

MaruuTtHbIe SIBJICHUS

ITocTostHHBIE MATHUTEL.
BzaumojeiicTBre MOCTOSTHHBIX
MarHuTOB.

MarunuTtHoe noje. MaroHutHoe
moJjie 3eM/IM U €ro 3HAYCHHUE IS
*KU3HU Ha 3emie. OnsIT Dpcrena.
MarauTHO€E ToJI€ SIEKTPUIECKOTO
Toka. [I[puMenenune
3JIEKTPOMATrHUTOB B TEXHUKE.
JleficTBe MarHUTHOT'O MOJS Ha
MPOBOJIHUK C TOKOM.
DNEeKTpOABUTATEIb TIOCTOSIHHOTO
Toka. Mcrionp3oBanHme
3JEKTpOJIBUTaTenel B
TEXHUYECKUX YCTPOWCTBAX U Ha

HccnenoBanre MarHUTHOTO B3aUMOICHCTBUS ITOCTOSHHBIX
MarHuToB. M3ydueHre MarHuTHOTO MOJIsl HOCTOSIHHBIX MarHUTOB
pH UX 00bEIMHEHUU U pa3aenenuu. Mcenegoanue
MarHUTHOTO B3aMMOJICHCTBHS IMOCTOSHHBIX MAarHUTOB.
N3yuenre MarHuTHOTO TIOJIS MOCTOSTHHBIX MarHUTOB TPU UX
o0BeIMHEHNH U paznieneHnd. [IpoBeaeHne onbITOB MO
BHU3yaJIU3AIIMHU TIOJISI TOCTOSTHHBIX MarHUTOB.

N3yueHue siBlieHUs] HAMarHUYMBAaHUS BEIIECTBA.
HccnenoBanue neicTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO
CTpEJIKY.

[IpoBeaeHue OMBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTH CHITBI
B3aUMOJICICTBUSA KaTyIIKH C TOKOM U MarHuTa OT CUJIbI U
HaIpaBJIeHUs TOKA B KaTYIIKeE.

AHanM3 cUTyalui NpakTUYECKOro MPUMEHEHHS
AJICKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX YCTPOHUCTBAX,
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TpaHCIIOpTe

IIPOMBILICHHOCTH, MeiuHe). M3ydyeHue neicTus
MarHMTHOI'O NOJISl Ha IIPOBOJHHUK C TOKOM.

Nzyuenue nerictBus snektpoasurarens. M3zmepenue KII1/]
3JIEKTPOJABUTaTEIbHON YCTAHOBKH.

Pacnio3HaBaHue U aHAIU3 Pa3IMYHBIX IPUMEHEHHUH
AJIEKTPOJBUraTesieil (TpaHcnopt, OBITOBBIE YCTPOMCTBA H JIP.)

2.4 | DnekTpoMarHuTHAs 4 OnsiTel @apanes. SBneHue OnBITHI 110 UCCIIEAOBAHUIO ABJICHUS AJIEKTPOMArHUTHON
UHYKIMS JIEKTPOMArHUTHON MHYKLIMH. MHAYKLUH: UCCIIE0BAaHNE N3MEHEHHUH 3HaUeHUs M HallpaBJIeHUs
[IpaBuio JleHna. WHJYKIHOHHOT'O TOKa
DnextporenepaTop. CriocoObl
IIOJIyYEHUS AIEKTPUIECKON
SHEpPruu. DJNEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEepruu
Hroro no pazneny 37
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO 68
YACOB 110 [TPOTPAMME
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9 KJIACC

Ne HanmenoBanwme paznenoB u| KomaudecTBo [IporpamMmMHOe conepxkaHue OcCHOBHBIE BUIBI JEATEILHOCTH 00 YUAIOIIHXCS

n/n TEM y4eOHOT0 ImpeamMeTa 4acoB

Mexannueckue sIBJIEHUS

1.1 | MexaHuueckoe OBUKECHUE 10 MexaHn4decKkoe ABIKEHIE. AHanmM3 B 00CYXKJIeHUE PA3IUIHBIX TPUMEPOB MEXaHUYECKOTO

U CII0OCOOBI €r0 OMMUCAHU

MarepuanbHas Touka. Cucrema
orcuera. OTHOCUTENBHOCTD
MEXaHUYECKOIO IBUKCHHUS.
PaBHOMEpHOE IpsIMOIIMHEWHOE
nerxenue. HepaBnomepHoe
MPSMOJIMHEITHOE IBUKEHUE.
CpenHsisi © MTHOBEHHAsi CKOPOCTh
TeJa IpU HEPABHOMEPHOM
JBHKCHHH.

Yckopenue. PaBHoyckopeHHOE
MPSIMOJIMHENHOE IBUKEHUE.
CBobosHOe najieHue.

Omnbrtel [Nanumnes.

PaBHOMEpHOE ABUXKEHUE 10
okpyxHOoCcTH. Ilepuon u
4acToTa OOpalleHusl.

JIuneliHasg u yrioas
CKOPOCTH.
[HenTpocTpemuTenbHOE
YCKOPEHHE

JIBYDKEHUS.
OO6cyxeHre rpaHul] MPUMEHUMOCTH MOJIEIH «MaTepuaibHas
TOYKa.

Onucanne MEXaHNYECKOro ABM)KEHUS Pa3IMUHBIMH CIIOCOOaAMH
(ypaBHeHHE, TabuIa, rpadukK).

AHanu3 >KU3HEHHBIX CHUTYyallud, B KOTOPBIX MPOSIBIIAETCS
OTHOCHUTEIIEHOCTh MEXaHHUYECKOTO JABMKEHHUSL.

Habumoienne MexaHu4eckoro JIBUKEHUS Tella OTHOCUTEIBHO
pa3HbIX Ten oTcueTa. CpaBHEHUE IyTel U TPaeKTOpUit
JBUKEHHS OJHOTO U TOTO e Teja OTHOCUTEIBHO Pa3HBIX TEJ
oTcyYera.

Amnanu3 tekcta ['anunes 06 OTHOCUTENBHOCTH ABHKEHMS,
BBITIOJTHEHHUE 3aJIaHHH 1O TEKCTY (CMBICJIOBOE UTCHHUE).
Omnpenenenue cpenHeil CKOPOCTH CKOJIBKEHUS OpycKa HIIn
JIBYDKEHUS IIApUKA IO HAKIIOHHOH TJIOCKOCTH.

Ananu3 u o6cyxJeHre crioco00B MPUOIMKEHHOTO
OTIpeIeJIeHUs] MTHOBEHHOW CKOPOCTH.

OmnpeneneHne CKOPOCTH paBHOMEPHOTO JBM)KEHUS (1IapuKa B
YKUJKOCTH, MOJIETTH AJIEKTPHUIECKOTO aBTOMOOUJIS U T. TI.).
Omnpenenenue MyTH, IPOIIEHHOTO 32 JaHHBINA POMEXKYTOK
BPEMEHH, M CKOPOCTH TeJla O TpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JIBMXKEHUS OT BPEMEHH.

OO6cyxaeHrne BO3MOKHBIX IPUHITUITOB ICHCTBHSI TPHOOPOB,
U3MEPSIIOIIUX CKOPOCTh (CITUIOMETPOB).

Brranciienue myT ¥ CKOPOCTH MPH PAaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JIBUKECHUU TeJIa.
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Omnpenenenue NpoREHHOIO MyTH U YCKOPEHUSI IBHKEHUS Tela
1o rpauKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOT O ABM)KEHHUS TeJa OT BpeMeHU. [Ipogepka
2unomeswvi: eciu Npu pagHOYCKOPEHHOM 08UNCEHUU Oe3
HA4anbHOU CKOPOCMU NYMU OMHOCAMCS KAK PO HeYyemHblX
yuces, mo

coomeemcmayoujue NPOMeN*CYmKu 8pemeHy 0OUHAKOBbI.
Omnpenenenne ycKOpeHus Teja IpU paBHOYCKOPEHHOM
JBUKEHUH IO HAKJIIOHHOM TUIOCKOCTH.

N3mepenue nepuosia u 4acTOTHI OOpALEHUS TeJa 110
OKPY>XKHOCTH.

Omnpenenenne CKOPOCTH paBHOMEPHOT'O IBUJKEHUS TeJla 110
OKpYXHOCTH. Pemienue 3a1a4 Ha onpeeneHue
KMHEMATHYECKUX XapaKTEPUCTUK MEXaHUUECKOTO JIBHIKCHUSI
pa3IuuHbIX BUIOB. Pacrio3naBanue v npuOIMKEHHOE OMMCaHUE
Pa3IUYHBIX BUJIOB MEXaHUYECKOTO JABUKEHUS B MPUPOJIE U
TEeXHHKE (Ha mpUMepax CBOOOIHO MaJAIOIIUX Tell, TBUKEHUS
YKUBOTHBIX, HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJCTB U JIp.)

1.2

B3aumonaelicTBue Tei

20

[IepBeb1it 3ak0H HproTOHA.

Bropoii 3akoH Herotona. Tperuit
3aKkoH HproToHA.

[IpuHIMI cynepno3suuuu Cuil.
Cuna ynpyroctu. 3akoH ['yka.
Cuia TpeHusi: cuia TpeHus
CKOJIbJKEHUS, CUJIa TPEHUS TIOKOS,
JIpYrue BUIbl TPEHUS.

Cuna  TsKECTH u 3aKOH
BCEMUPHOI'O TATOTEHUS.
VYckopenre cBOOOTHOTO TaIeHUS.
JIBuxeHue MJIaHET BOKpYT
Comuma. IlepBas kocMmuveckas
CKOpOCTb. Hesecomoctb u
MEePErPy3KHU. PaBHOBecue

Habumronenue u o0Cyx/1eH1e ONBITOB € ABM)KEHHUEM Tella IPpU
YMEHbIIICHUH BIMSHUS IPYTUX TeJ, IPEMATCTBYIOIINX
IBIDKEHNIO. AHann3 Tekcra [ anuies ¢ omucaHueM
MBICTIEHHOT'O SKCIIEPUMEHTa, 000CHOBBIBAIOIIETO 3aKOH
WHEPIINH; BBITIOJHEHUE 3a/IaHUH TI0 TEKCTY (CMBICTIOBOE
YTEHHE).

OO6cyxaeHre BO3MOXKHOCTH BBITIOJIHEHUSI 3aKOHA WHEPIUHU B
pa3IMYHBIX CUCTEMAaX OTCYETa.

Hab6mronenue u o0cyXIeHre MEXaHMUECKUX SBICHUM,
MIPOUCXOJISIINX B CUCTEME OTCUETa

«Tenexka» NpH ee PaBHOMEPHOM W YCKOPECHHOM JBUKCHHH
OTHOCHUTENbHO KabuHeTa PU3HKH.

JlericTBUA ¢ BEKTOPAMH CHJI: BBITTOJIHEHUE 3aaHUI 110
CJIOKCHHIO ¥ BBIYUTAHUIO BEKTOPOB.

HaOmroneune A/ MPOBEACHUE OITBITOB,
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MaTepUaIbHOM TOUKH.
AOCONTIOTHO  TBEpJOE  TeJoO.
PaBHoBecue TBepmoro Tema ¢
3aKpEIUVICHHOW OCBIO BpalICHUS.
MowmeHnT cuibl. LleHnTp TskecTn

JEMOHCTPHUPYIOITUX 3aBUCUMOCTh YCKOPEHHsI Teja OT
MPUJIOKEHHON K HEMY CHJIBI U MAcChl TeJa.

AHanmu3 u 00bsICHEHUE SBJICHUN C MCIOJIb30BAaHUEM BTOPOTO
3akoHa HrroToHa. Pelienue 3agay ¢ UCIOJIL30BaHUEM

BTOPOT0 3akoHa HbIOTOHA 1 TTpaBuIIa CIIOKEHUS CHIL.
OmnpeneneHue KECTKOCTH NPYKUHBI. AHAIN3 CUTyaIul, B
KOTOPBIX HAOJI01al0TCs yrpyrue aehopmariu, 1 uX
00BSICHEHUE C UCTIOJIb30BaHUEM 3aKoHa [ yka.

Pemienne 3amau ¢ uUCMonb30BaHMEM — 3akoHa  ['yka.
HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHHSI CKOJBXKEHUS OT
CHJIBI HOPMAJIBHOTO JIaBJICHHUS.

OO0cyxaeHue pe3ynbTaToB HcciieqoBanus. Onpeaenenme

K03 puImeHTa TpeHUs CKOJIbKCHHUS.

N3mepenue CHITbl TPSHHSI TOKOSI.

Pemenue 3anay ¢ ucnonb3oBaHueM (HPOPMYIIBI IJIs1 CHIIBI TPEHUS
CKOJIb)KCHHUS.

AHanu3 IBHKEHUS TeJI TOJIBKO MO JEHCTBUEM CHIIBI

TSDKECTH — cBOOOIHOTO Iagenus. OObICHEHHE
HE3aBUCHUMOCTH YCKOPEHHUsI CBOOOAHOTO MAJACHUS OT

Maccel Tena. OneHka BeTUYUHBI CHJIBI TATOTEHUS,
JEHCTBYIOIIEH MEX Ty IBYMS TellaMu (U1 pa3HbIX Macc).
AHamn3 OBWKEHUS HEOECHBIX TeJI IOJ IEHCTBHUEM

CHUJIBI TSATOTCHUS (c HCIIOJIb30BaHUEM
JIOTIOTHUTEIBHBIX UCTOYHUKOB HH(OpMALINN).

Pemenue 3a1a4 ¢ UCMoNb30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U POPMYJIIBI JJIS pacueTa CHUJIBI TSKSCTH. AHAIHN3
OPUTHHAIILHOTO TEKCTa, OMUCHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS; BHIMIOJTHCHHUE 33aJTAHUH 110 TEKCTY
(cmpicioBoe uTeHue). Habmonenue u o0Cyk/1eHre OMBITOB
10 U3MEHEHHIO Beca Teja MPHU YCKOPEHHOM JIBHKCHHH.
AHanu3 yclIoBHiI BOSHUKHOBEHUS HEBECOMOCTH U TIEPErPy3KH.
Pemenue 3amau Ha onpeeneHne Beca TeJia B Pa3IMYHBIX
YCIOBUSIX.
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AHanu3 cuil, IeUCTBYIOIINX Ha TEJO0, MOKOsIIeecs Ha OIope.
OrnpezenieHne LEHTPa TAKECTH PA3ITUUHBIX TEJ

1.3. | 3akoHBI cOXpaHEHUS 10 Nmnynee  tema.  M3menenwe | HaOmromeHue u 0OCYKIE€HHUE ONBITOB, JIEMOHCTPUPYIOIINX
nMIynbca.  Mmnynsc  cuiibl. | mepenayy MMITYJIbCa IPY B3aUMOJECHCTBHUHU TEJ, 3aKOH
3aKOH COXpaHEHHs HUMIYJIbCA. | COXPAHEHUS UMITyJbCa IIPH aOCOIIOTHO YIPYTOM M
PeakTuBHOE ABUXKEHUE. HEyNpyrom B3auMOJICHCTBUU TeJl. AHAJIN3 CUTYallUii B
Mexanunueckas pabota u OKPYKAIOILEH KU3HU C UCIOJIb30BAHNEM 3aKOHA
MOITHOCTH. PaboTa crit TSKECTH, | COXpaHEHUS UMITYJIbCa.
yIpyrocty, Tpenus. CBs3pb PacniozHaBaHue sBJICHMS pEAKTUBHOTO IBUKEHUS B IPUPOJE U
SHEPruu | pabOTHI. TEXHHUKE.
[loTeHunanpHas 3HEprus Tena, [IpumeHeHne 3aKOHa COXPAHEHUs UMITYJIbCa JJIS pacyeTa
MIOAHATOTO HaJ IIOBEPXHOCTHIO pe3yJIbTaTOB B3aUMOIEUCTBUS Tel (Ha MpUMeEpax HEYIPYroro
3emud. [loTeHnmanbHas SHEprus | B3aMMOJEHUCTBHS, YIIPYToro LEHTPAJIbHOTO B3aUMOAECHCTBHS
ckaroil npyxuHbl. Kunernueckas | 1ByX OJIMHAKOBBIX TE€J, OJHO U3 KOTOPBIX HEMOABHIKHO).
sHeprus. Teopema o Pemenue 3ana4 ¢ UCNOJIB30BAHUEM 3aKOHA COXPAHEHHUS
KMHETUYECKOM SHEpruu. 3aKoH MMITYJIbCA.
COXPAaHEHUs MEXaHUYECKON Omnpenenenue paboThl CHIIBI YIIPYTOCTH IPU MOIbEME IPy3a
SHEPrUu C MCIIOJIb30BaHUEM HEIOABM)KHOTO U MOJABUKHOIO OJIOKOB.
H3mepenne MOLHOCTH.
N3mepenune noTeHIMaIbHON SHEPTUH YIIPYTO
ne(pOopMHUPOBAHHON NPYKUHBI.
N3mepeHne KUHETUYECKOM DSHEpruu Tejla 10 JUIMHE
TOPMO3HOTO ITIyTH.
DKCrepuMEHTAIbHOE CPaBHEHUE U3MEHEHUS OTEHI[UAIbHOMN U
KMHETUYECKOW YHEPTUil TeJa NPHU ABM)KEHNUU 110 HAKJIOHHOU
IJIOCKOCTHU. DKCIIEpUMEHTaIbHas MPOBEpKa 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEPruH MPHU CBOOOIHOM IaJICHUU.
[IpuMeHeHne 3aKk0Ha COXpAaHEHUSI MEXaHUYECKON YHEPTUHN [T
pacuera NOTEHLUAIbHON M KHHETUYECKON SHEPTUH Tela.
Pemrenne 3ama4 ¢ MCNOJIb30BaHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEpPTUn
Hroro no pazneny 40
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Mexannyeckue KoJIeOAHUS U BOJTHBI

2.1 | Mexaauudeckue KoJieOaHus KonebarensHoE nBUXKEHUE. HaOmronenne kojie0auuii o JEUCTBUEM CUJI TSKECTH U
OCHOBHBIE XapaKTEPUCTUKHU YIIPYTOCTH U OOHAPYXEHHE MOA00HBIX KOJICOaHUI B
KoJeOaHui: mepuo, 4acToTa, OKpYy’KarolleM Mupe. AHanu3 KoyiebaHui rpy3a Ha HUTH U
aMIUIATyJa. MareMaTU4ecKui 1 | Ha IPY’KHUHE.
MPYXUHHBIA MasTHUKU. Omnpenenenue 4acToThl KoeOaHUN MAaTEMAaTUYECKOTO U
[IpeBparienue sHepruu  npu MPYXUHHOTO MasiTHUKOB. Habmrofierre u 00bsICHEHHUE SIBIICHUS
KoJe0aTeIbHOM JABM)KECHHUU. pe3oHaHca.
3aryxatomme KoiebaHusl. HccnenoBanue 3aBUCUMOCTH MeproAa KoJieOaHUN
BoinyxaeHHbie KoneOaHusl. MOJIBEICHHOTO K HUTHU TPy3a OT JJIMHBI HUTH.
Pe3onanc [IpoBepka HEe3aBUCUMOCTH TIEpHOJIa KoJebaHuil rpy3a,
MOJIBELICHHOTO K JIEHTE, OT Macchl rpy3a. Habmonenue u
00CyX/ICHHE OIBITOB, JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
nepuojaa KojaebaHuil Ipy>KMHHOTO MasiTHUKA OT Macchl Ipy3a
Y KECTKOCTH NPYXHUHBL. [[puMeHenne MareMaTuueckoro
U IIPYKUHHOTO MAasiTHUKOB B KQUe€CTBE MOJIEJIEH JIsl OMUCAHUS
KoJIeOaHUH B OKPYKAIOIIEM MHPE.
Pemienue 3aiay, CBA3aHHBIX C BBIYMCIEHUEM WM OLICHKOM
4acTOTHI (TIeproja) KoJieOaHUH.
Usmepenue yckopenus c60000H020 nadeHus
2.2 | MexaHWYEeCKHE BOJTHBI. Mexanunueckue BoiHbL. CBoiicTBa | OOHapyXeHUE U aHAJIU3 BOJTHOBBIX SIBJICHUN B OKPYXKaIOIIEM

3ByK

MEXaHUYECKHUX BOJIH.
[IpononbHbIe U TIOTEpEYHBIC
BOJIHBI. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacIpoCTPaHEHUS.
MexaHuyeckue BOJIHBI B
TBEPJIOM TeJIE, CECMUYECKHUE
BOJIHBI. 3BYK. ' pOMKOCTB 3ByKa
1 BbICOTa TOHA. OTpakeHNE
3ByKa. H(dpa3Byk u

YIBTPa3BYK

MUDpE.
Habmronenue pacripoctpaHeHust IPOJIOJIBHBIX U

MOTIEPEYHBIX BOJH (Ha MOJIENIN) W OOHApYKEHUE
AQHAJIOTMYHBIX BUJOB BOJIH B IIPHUPOJE (3BYK, BOJHBI HA

Bojie). BeIuncienne JUIMHBI BOTHBI U CKOPOCTH
pacmpoCTpaHEHUS 3BYKOBBIX BOJH. DKCIIEPUMEHTAIBLHOE
oTpesieNIeHUe TPAHUI] YACTOTHI CIBIITUMBIX 3BYKOBBIX
KoJie0aHui.

HaGmoienre 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM
YHclie, C HCIIOJIb30BAHUEM MY3bIKaJbHBIX HHCTPYMEHTOB).
HabOmonenne W OOBSICHEHHE  SIBIEHUS  aKyCTHUYECKOTO
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pe3oHaHca. AHaJW3 OPUTHMHAJIBHOTO TEKCTa, MOCBALIEHHOIO
UCIIONB30BAaHUIO 3BYKa (WJIM YyIbTpPa3ByKa) B TEXHHKE
(3xo0yoKanus, yIbTpa3ByK B MEAMIMHE U Jp.); BBIIOJHEHUE
3a/laHui 110 TEKCTY (CMBICIOBOE UTECHUE)

Uroro no pazaeny

15

3HeKTp0MaFHHTHO€HOHell3HeKTp0MaFHHTHLH3BOHHLI

3.1 DNIEeKTPOMArHUTHOE T0JIe 6 DIeKTPOMarHuTHOE T0JIE. [TocTpoenue paccyx1eHnid, 000CHOBBIBAIOIINX B3aMMOCBSI3h
Y DJIGKTPOMArHUTHBIC DNeKTPOMAarHUTHHIE BOJIHBI. | 3JIEKTPHUYECKOTO U MAarHUTHOTO TTOJICH.
BOJIHBI CpoiicTBa  2JEKTPOMAarHUTHBIX | DKCIEPUMEHTaJIbHOE N3YUYECHUE CBOMCTB
BOJIH. [Ikana | 3JIGKTPOMATHUTHBIX BOJH (B TOM YHCJIE€ C IIOMOIIBIO
3JIEKTPOMArHUTHBIX BOJH. | MOOMJIbHOTO TesnedoHa). AHAIIN3 PEHTICHOBCKUX
Hcnonp3oBanue CHUMKOB Y€JIOBEUECKOTO OPTaHU3Ma.
9JICKTPOMArHUTHBIX BOJH JUIS | AHAJIM3 TEKCTOB, ONMCHIBAIOIINX TIPOSBIICHHS
COTOBOM CBS3H. ANIEKTPOMArHUTHOTO M3JIYYCHUS B IPUPOJIC: KUBBIC
DNeKTpoOMarHuTHas MPUPO/IA | OPraHU3MBbI, U3JIy4YEeHUs HEOECHBIX Tel (CMBICIIOBOE UTEHHUE).
CBeETA. CxkopocTb cBeTa. | Pacmo3HaBaHWe W aHAM3 Pa3IMYHBIX TPUMEHEHUI
BonHOBBIE CBOIiCTBa CBETa ANEKTPOMArHUTHBIX BOJIH B TEXHUKE.
N3ydyeHue BOJHOBBIX CBOWCTB cBera. Pemenue 3amad ¢
UCTIONB30BaHUEM (POpPMYN ISl CKOPOCTH AJIEKTPOMATHUTHBIX
BOJIH, JIJTMHBI BOJIHBI M YaCTOTHI CBETA
Hroro no paszneny 6
CaeToBbI€e SIBJICHUA
4.1 | 3aKoHBI pacpOCTPaHEHUS 6 JlygyeBast MOJeNb CBETA. Habmroienne onbIToB, JEMOHCTPUPYIOIIUX

CBCTa

Hcrounuku ceera.
[IpssMonuneitHOE
pacIpoCTpaHEHHUE CBETA.
3armeHnus ConHua u JIyHbl.
Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHMsI CBETA.
[Ipenomnenne  cBera.  3akoH
npenomwsieHuss  ceeta.  IlomHoe

SIBJICHUE TIPSIMOJIMHEMHOTO PacHpOCTpaHEHUs CBETa
(BOSHMKHOBEHHE TEHU U MOITYTEHH), U UX
MHTEPIpEeTAIHs C UCIOJIb30BAHUEM MTOHATHS CBETOBOTO
ayda.

OObscHEHrE U MOJCIUPOBAHUE COTHEYHOTO M JIYHHOTO
3aTMeHul. MccnenoBanne 3aBUCUMOCTH  yTiia OTpaKeHUs
CBETOBOI'O JIy4a OT yIJia MaJeHHUsl.

W3yuenue cBOMCTB H300paskeHUsI B IJIOCKOM 3epKaJie.
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BHYTPEHHEE OTPaXKCHHE CBeTa.
Hcnonp3oBanue MMOJTHOT'O
BHYTPEHHETO OTpaKEHUS B
OIITHYECKUX CBETOBOJIaX

HaOmtoneHne n 0OBsACHEHHE ONBITOB IO IOJYyYEHHIO
M300pakeHUI B BOTHYTOM U BBIITYKIIOM 3€pKaJIax.
HabmtoneHne u 00bsiCHEHHE OIIBITOB 10 MIPEJIOMIICHUIO CBETA
Ha TPaHULIE Pa3IMYHBIX CPEJl, B TOM YHCJIE ONBITOB C IOJIHBIM
BHYTPEHHUM OTpaxkeHueM. MccieoBanue 3aBUCUMOCTH yIiia
IIPEJIOMIICHUS OT yIila aJ€HHs CBETOBOIO Jy4a Ha TPAHULE
«BO3yX—CTEKJIO». Pacrio3HaBaHue SBICHUN OTPAXKEHUST U
IIPEJIOMJIEHUS CBETA B [IOBCETHEBHOW KU3HHU.

Ananu3 u 00bsACHEHHE SABJICHUS ONTHYECKOTr0 MUpPaXa.
Pemenue 3a1a4 ¢ nCnosib30BaHUEM 3aKOHOB OTPAXKEHUS U
IpeIoOMIICHUS CBETa

4.2 JIMH3EI 1 onITHYECKHUE 6 JIunza. Xop j1yyen B IMH3E. [Tonydenue nzo0paxeHuii ¢ MOMOIIbIO COOUpAIOIEH U
puOOpPHI Orntrueckas cucrema paccenBaroniei 1uH3. Onpenenenue GoKyCHOTO
¢doroanmnapara, MUKpocKonia U pacCTOSHUS M ONTUYECKOH CHIlbl coOMparomeil JIUH3bI.
Teneckona. ['na3 kak ontuueckas | AHajuu3 yCTpOMCTBA M NPUHILIMIIA AEMCTBHSI HEKOTOPBIX
cucrema. bamzopykocts u ONTHYECKUX MPHOOPOB: (poTOanmapara, MUKpOCKOIIA,
JaJIbHO30PKOCTh Teneckorna. M3yuenne Mojenu riasa Kak onTUYeCKOU CUCTEMBI.
Amnanu3 siBIeHUi OJIM30pYKOCTH U JTAIbHO30PKOCTH,
MIPUHIUIIA JEHCTBUSL OYKOB
4.3 | Paznoxenne 6enoro cBera 3 Paznoxxenue 6enoro ceera B Habumronienue pasnoxxeHus 6eoro cBera B CHEKTP.

B CIIEKTP cnektp. Oneitel HproTOHA. Habmtonenue u 00bsiICHEHNE ONBITOB O MOJIYYEHUIO
CrnosxeHue CeKTpaabHbIX 0esoro cBeTa MpH CIOKEHUU CBETA Pa3HbIX I[BETOB.
1BeToB. /ucnepcus ceera [IpoBenenue u 00BSICHEHUE ONBITOB IO BOCTIPUSATHIO

L[BETa IPEIMETOB MPU UX HAOIIOEHUH Yepe3 [IBETOBHIE
GbuIBTPHI
(LBETHBIE OYKH)

Hroro no paszneny 15

KBanToBbIe siBI1CHNS

5.1 | Ucmyckanue u 4 OmnsiThl Pesepdopna u Ob6cyxaenue 1enu onbIToB Pesepdopra 1o ucciesoBaHuIo

IOrJIOIEHMUE CBETA aTOMOM

IJIaHEeTapHasi MOJEIb aTOMa.
Mogaens aroma bopa.
Hcnyckanne u norjionieHue cBeTa

aTOMOB, BBIJIBUKEHHE TUIIOTE3 O BOBMOYKHBIX PE3YJIbTaTax
ONBITOB B 3aBUCHUMOCTH OT MPEANOJIaraéMoro CTpOCHUs
aTOMOB, (POPMYJIMPOBAHNE BHIBOJIOB M3 PE3YJIbTATOB OMBITOB.
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atomoM. KBaHTel. JInHeluaTrie
CHEKTPhI

OO0cyxaeHre MPOTHBOPEUNH TIaHETAPHON MOJIENIA aToMa 1
OCHOBaHUH /7151 TUIIOTE3bI bopa o cranmonapHbIX opouTax
3eKTpoHOoB. HabitoieHue CriomHbIX U JIMHEHYaThIX CIIEKTPOB
W3IYYEeHUs Pa3NUYHBIX BenlecTB. OOBsICHEHNE IMHEHUaThIX
CIIEKTPOB U3JIY4ECHHS

5.2 | CtpoeHue aTOMHOTO siipa 6 PaguoakTtuBHOCTh. Anbda-, 6eta- | OOcyxaeHuEe BO3MOKHBIX THIIOTE3 O MOJEIISX CTPOCHUS Spa.
U TaMMa-u3JIy4eHusl. Ornpezernenue coctasa sijiep Mo 3aJaHHBIM MaCCOBBIM U
Ctpoenue aTOMHOTO A1pa. | 3apsAIOBBIM YKCIAM U IO MOJIOKEHUIO B IEPHUOIUIECKON
HyxinonHas Mozenb aTOMHOTO | CHCTEME 3JIEMEHTOB.
sanpa. M3oronsl. PagmoakTrBHBIE | AHAIN3 U3MEHEHHS COCTaBa S/Ipa U €ro MOJIOKEHUS B
MIpEBpAIICHHS. [lepuon | mepuogMYECKON CUCTEME MPHU O-PaTUOAKTUBHOCTH.
MoJIypacnaja aTOMHBIX siiep HccnenoBanue TpEKOB (i-4aCTHIL 110 TOTOBBIM (oTorpadusim.
OO6HapyxeHue 1 U3MEPEeHHE PaIualiioOHHOro GoHa ¢ MTOMOIIBIO
JO3UMETPA, OLIEHKA €r0 HHTEHCUBHOCTH.
AHanu3 OMOJOTUYECKUX U3MCHEHHN, TPOUCXOISIINX
O] ACMCTBUEM PaIMOAKTUBHBIX U3TYUCHHIA.
Hcnonb3oBanne pagnoakTUBHBIX U3TYyYECHUN B MEIUIIMHE
5.3 | SnepHble peakuuu 7 SAnepHbie peakuu. 3aKOHBI Pemenue 3aga4 ¢ NCNOJIB30BAHUEM 3aKOHOB COXPAHECHUS
COXpaHEHUs 3apsI0BOI0 U MacCOBBIX U 3apsIIOBBIX UMCET Ha ONpPEACIICHHE
MacCOBOT'O YHCEN. DHEPTHUS CBSI3U | pe3yJbTATOB SAECPHBIX PEAKIIUI; aHATTU3 BO3MOKHOCTU WU
aTOMHBIX sifiep. CBsI3b Macchl | HEBO3MOKHOCTH SIICPHON PEaKIUU.
sHepruu. Peakiuu cuHTe3a u OrieHKa YHEPTUU CBSA3M SCP C UCTIOJIB30BaHUEM (DOPMYITBI
nenenus saep. Mctounuku OWHIITEHHA.
sHeprun CoJIHIIA U 3BE3/I. OO6cyxaeHre mepcneKkTUB UCTIOIb30BaHUS YIIPABIISIEMOTO
SAnepnas sHepreruka. JleiictBust | TepMosiiepHOro cuHTe3a. O0CyX IeHne TPeUMyIecTB U
PaINOAKTUBHBIX M3Ty4YEeHUN Ha 9KOJIOTUYECKHX MPOOJIEM, CBA3AHHBIX C SAECPHON YHEPTETUKOM
KUBBIC OPTaHU3MBI
Hroro no pazneny 17

IToBTOpHTENBLHO-0000 AN MOLY1b
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[ToBTOpEeHUE M
00001meHue

CoJIep KaHus Kypca
¢busuku 3a 7-9 kmaccel

Cucremarusanus 1 00001IeHne
MIPEIMETHOTO COACPKAHUS U
OITBITA IEATEIBHOCTH,
NPUOOPETEHHOTO TPHU U3YYECHUHU
BCEro Kypca (pu3uKu OCHOBHOTO
o011ero oOpa3oBaHusl.
[ToaroroBka Kk OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMeHY 10
¢dbuszuke I 00yJarOIIMXCS,
BBIOpABILINX TOT y4EOHBIN
npeaMeT

Boinonnenue yueOHbIX 3ajaHui, TPeOYIOIIMNX AEMOHCTpalun
KOMIIETEHTHOCTEH, XapaKTEpU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— IIPUMEHEHUS NIOJYyYEHHBIX 3HAaHUHM [UIsl HAYyYHOT O
00BsiIcHEHUS (PU3NYECKUX SBICHUI B OKpY>KalolIeil mpupoje, B
MTOBCETHEBHOM JKU3HU U BBISBIICHUS (PM3NUECKUX OCHOB psia
COBPEMEHHBIX TEXHOJIOTUH;

— IIPUMEHEHUSI OCBOEHHBIX 3KCIEPUMEHTAJIbHBIX

YMEHHH I UCCleIoBaHUs (U3NYECKUX SBJICHUHN, B

TOM YHCIIE JJI IPOBEPKU T'MIIOTE3 U BBISABICHUS
3aKOHOMEpHOCTEH. PellieHne pacueTHbIX 3a/a4, B TOM

YHCIIe MPEaNoaralinX HCIOIb30BaHNE (PU3UICCKUX
MoJielieil 1 OCHOBAaHHBIX Ha COACPKAHUH PA3TUUYHbIX
pazzenoB Kypca (pu3uku. BrinonHeHnue u 3ammra

TPYMIIOBBIX WM UHIUBUIYATbHBIX MPOEKTOB,

CBSI3aHHBIX C COEp)KaHUEM Kypca GU3UKU

Hroro mo pazueny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 TTPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne
ypoKa Tema ypoka KosmyecTtBo 4YacoB Ha
NpaKkTHYecKue padoTsbl
1 ®uszuka — Hayka o npupone. Ssinenus npupozasl. dusmdeckue
' SIBJICHHSI
2 MexaHuueckue, TeroBble, JIEKTPUUECKIe, MarHUTHBIE, CBETOBBIE,
' 3BYKOBEBIC SIBJICHUS
3. Ou3nyeckue BEIMYMHBI U KX U3MEPEHHE
4 Ypok-uccnenosanue "M3MepeHue TemmepaTypel IpU IOMOIIM 1
' KHUJKOCTHOTO TEPMOMETpA U JaT4yrKa TeMIeparypbl”
Kak ¢wusuka u apyrue ecTtecTBEHHbIE HAyKH H3y4alOT MPHUPONY.
S. EcrecTBeHHOHAy4YHBI MeTo[ To3HaHWs. Omnucanue (QU3MIeCKHX
SIBJIEHUU C IIOMOIILIO MOJZEIEH
VYpok-uccnenoanue "[IpoBepka TruIOTE3bl: JATBHOCTH TMOJIETA
6. [IapuKa, MyHIeHHOTO TOPU30HTaJIbHO, TeM OoJjblle, YeM OoJblie 1
BBICOTA IMycKa"
7 Crpoenne BemiectBa. OIBITHI, JI0Ka3bIBAIOLIUE JAMCKPETHOE
' CTpOCHHE BEIeCTBA
8. JIBM>KCHHE YaCcTHUIl BEIICCTBA
9 Ypok-uccinenoBanue «OMNBITBI MO0  HAOIIOACHUIO  TEIIOBOTO 1
' paciipeHus ra30B»
10. = ArperaTHble COCTOSTHHSI BEIIIECTBA
B3anMocBsI3p MEXy CBOHCTBAMH BEIECTB B Pa3HBIX arperaTHBIX
11. cocrosHMSX W WX  ATOMHOMOJICKYJISIDHBIM  CTPOCHHEM.
Oco00EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
12 MexaHnndyeckoe JBWXKEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE
' NIIBHOKEHHE
13. Cxopocts. EqunauIer ckopoctu
14.  Pacuer myTH U BpeMeHH IBUKCHUS
15.  KonrtponsHas pabora «MexaHU4IeCKOe TBUKECHUE)
16 WNuepumsi. 3akoH uwHepuuu. B3aumoneicTBuE Ten Kak MPUYHMHA
' W3MEHEHHUS CKOPOCTH JIBHKEHUS Tell
17 Macca Tena. [InotHocTh BemiectBa. Pacuer mMacchl u o6beMa Tena 1
" TIO0 ero IUNIOTHOCTH
18 JlaGopatopnass pabora Ne3 " M3mepenune maccel Tem"
"~ JlaGopatopHas pabota «OnpeaeneHue mIOTHOCTH TBEPIOTO TEIa»
19. Pemenue 3agad mo teMe "IImoTHOCTE BemrecTna"
20 Cuna xak XxapakTepHCcTUKa B3auMoJieicTBUs Ten. Cuia ynpyrocTH. 1
"~ 3akoH ['yka
21.  JlaGopatophas pabOota «l3yueHHe 3aBHCHMOCTH PaCTSKCHUS
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(medopManum) MPy>KUHBI OT MPUITOKEHHON CHITBD)

22.  Slnenue tarotenus. Cuia TSHKECTH
23 CBs3b MEXYy CWIOW TSKECTH M Maccou Tena. Bec Tena. Pemenue
' 3azad4 o reme "Cuia tsokectu"”
o4 Cuna TspKeCcTH Ha Opyrux IuiaHetax. @U3ndeckre XapaKTepUCTUKU
" IUTaHeT
25.  Hsmepenwue cui. JJunamomerp
26.  Bec Tema. HeBecomocTthb
27 CnoxxeHue JByX CWJI, HalpaBlICHHBIX [0 OJHOH MPSAMOL.
' PaBHOelicTBYIOIIIASA CHIT
28.  Pemienue 3ama4 no teme "PaBHojeicTByOIIast crt”
29 Tpenue ckonpXeHUS M TPEeHHE MOKOs. TpeHue B MpUPOJE HU
" TEXHHUKE
JlaboparopHast pabora «/3ydeHwWe 3aBUCUMOCTH CHIIBI TPCHHS
30.  CKOJBXKEHHUS OT CWJIbl JABICHHS M XapaKTepa CONMPUKACAOIIUXCS
IMOBEPXHOCTEI»
31.  Pemenwue 3a7a4 Ha ONpPE/ICIICHUE PABHOICHCTBYIOIICH CHIIBI
37 Pemenne 3amaa mo Ttemam: «Bec Tema», «['paduueckoe
" m3o0paxkeHue cuiy, «Cuibly, «PaBHOJCHCTBYOIAS CHIT)
33 KonTponbHas padora nmo temam: «Macca, IIOTHOCTEY, «Bec Tenay,
- «I'paduueckoe nzobpaxenne cuiny, «CHITbD»
34.  JlaBnenue. CriocoObl yMEHBIICHHS Y YBEITHMUCHHUS TaBICHHSI
35 JlaBnenue ra3za. 3aBUCHUMOCTh JaBJEHUST Ta3a OT oOOBEMA,
" TeMIepaTypsl
36 [lepenaya nmaBineHUS TBEPABIMH TEIAMH, XUJAKOCTIMH W Ta3aMHU.
"~ 3akoH [lackans
37 JlaBneHrve B JKMJIKOCTH W Ta3e, BBI3BAHHOE JCHCTBHEM CHIIBI
" TSDKeCTH
38 Pemenue 3amau mo teme «J/laBneHue B KUIKOCTH M Ta3e. 3aKOH
© | TMackams»
39.  CooOmrarormuecst CoOCyabl
40.  T'mapaBmuyecKHii mpecc
41.  Manomertpsl. [ToprrHeBoit KUAKOCTHBIN HacoC
Atmochepa 3emnu. [lpuyuHBI CYIIECTBOBAaHHS  BO3AYIIHOMN
42.  oGomouku 3emiu. 3aBHCHMOCTH aTMOC(HEPHOTO JaBJACHHS OT
BBICOTHI HaJl YDOBHEM MODSI
43.  Bec Bo3zayxa. ATMOochepHOe AaBlICHHE
44.  Hsmepenue atmocdeproro naieHus. Oneit Toppudenin
45 3aBUCHUMOCTh aTMOC(EPHOTO JaBIEHUS OT BHICOTHI HAJ ypPOBHEM
"~ MopsA
46.  bapomerp-aHepoun. ATMocpepHOE JaBICHHE Ha Pa3IMYHBIX
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BbICOTAX

47.  Pemenwue 3aga4 o Teme " AtmochepHoe naBieHue"
48 JleiicTBHe KUAKOCTM UM Ta3a Ha IMOTPY)KEHHOE B HHX Tello. 1
' ApxumesioBa cuiia
49 JlaGoparopuass pabota «OmnpeneneHne BHITATKUBAIONICH CHIIBI, 1
" | JIeMCTBYIOIIEH Ha TEJIO, MOTPY>KEHHOE B )KUKOCTH
50 JIaGoparopnas pabota o Teme «VccienoBanue 3aBUCUMOCTH Beca
| Tena B BoJie OT 00bEMA MOTPYKEHHON B )KHUJIKOCTh YaCTH TeJlay
51.  IlnaBanue Tex 1
52 JlaGopatopHnas pabora "KoHcTpywpoBaHHMEe apeoMmeTpa  WIH
" KOHCTPYHMPOBAHHE JIOJIKH U OMpeesieHue e€ rpy30noabEMHOCTH"
53 Pemenue 3amau no tremam: «llnaBanue cynos. BozmyxoriaBanuey,
" «/laBieHue TBepABIX TEI, JKUAKOCTEH U Ta30B)
54 KonTponbHas pabota nmo Teme «JlaBneHue TBepbIX Tell, )KUIKOCTEH
" W Tra3oB»
95.  Mexanunueckas pabora
56. MouHocTh. EAUHUIIBI MOIIIHOCTH 1
57 VYpok-uccnenopanue "Pacy€r MOIIHOCTH, pa3BUBaEMoOW IIpH
' noabéMe o Jjectauie"
58.  Ilpoctbic Mexanu3mbl. Peryar. PaBHOBecHe crit Ha pbryare 0.5
59 Poruarm B TexHuke, ObiTy u mpupoxae. Jlaboparopnas pabota
' «MccnenoBanue yCcJIOBUI PaBHOBECHS PhIUAra)
60.  Pemenue 3amau mo Teme «Y CIIOBUSI pABHOBECHS pbluaray 0.5
61 Koaddunment mnonezHoro paeiictBus mexanusma. Jlaboparophas
" pabora «M3mepenne KI1J] HaKJIOHHO# MTOCKOCTHY
62. Pemenue 3agau mo teme "Pabora, momuocts, KITJT"
63.  Mexanuueckas sHeprus. Kunernueckas v MoTeHIMAIbHAS SHEPTUS
64.  3akoH coXpaHEHHsS MEXaHWYECKOW SHEPrHU 1
VYPOK-3KCIIEPUMEHT MO TeMe "DKCIEepUMEHTAIbHOE ONpeeeHHe
65.  u3MCHEHHsS KHHETHYCCKOW U TIOTCHIMAIBHOW OSHEPrHHM IpH
CKaTBIBAHUH TeJIa TI0 HAKJIOHHOM TIJIOCKOCTH"
66.  KoutponbHas pabota o reme «PaboTa 1 MOITHOCTB. DHEPTUs»
67 [ToBTOopenne.  PabGora c Tekcramu mo Teme '"MexaHuyeckoe
' nBIOKeHHue"
68 [ToBTOpenue. Pabota ¢ Tekctamu no Teme "JlaBneHue TBEPABIX TeT,
' JKUJIKOCTEH U Ta30B"
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME: 68 12

W3 HUX YPOKOB, OTBEJCHHBIX HA KOHTPOJBHYIO paboTy: 4
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8 KUIACC

Ne
oK Tema ypoka Kosn4yecTBo 4YacoB Ha
yp NMpaKTHYeCKUE PAGOTHI
1 OCHOBHBIE  TOJIOXKCHHS  MOJICKYJISIPHO-KHHETHIECKON
' TEOPUHU U UX OTMBITHBIEC OATBEPKICHUS
2. Macca u pazmep aTOMOB U MOJIEKYJI
3 Mopnenu TBEPAOTo, KUIKOTO U ra3o00pa3HOro COCTOSHMIA
' BELIECTBA
OObscHeHnEe CBOWCTB TBEPIIOTO, KUAKOTO U Ta3000pa3HOTo
4. COCTOSIHMM BELIECTBA HA OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KHMHETUYECKOUN Teopuu
5. Kpucranmuueckue u amopdHbIe TEeIa
6 CmaunBanue u KalUUISIPHOCTb. [ToBepxHOCTHOE
' HATSDKEHUE
7. TennoBoe pacuiupeHue u cxarue
5 Temnepatypa. CBs3p  TeMmmeparypbl CO  CKOpPOCTHIO
' TEIJIOBOTO ABM)KEHUS YaCTHII
9 Buytpennsas sHeprusi. CrocoObl M3MEHEHHsS BHYTPEHHEU
' SHEPrUH
10. Bupl Teronepenaun
VYpok-koHpepeHius "TIpakTuueckoe HCMOJIb30BAHUE
11. TEIUIOBBIX CBOMCTB BEIIECTB W MaTEpHaliOB B IIENIAX
sHeprocOepekeHus " 1
12. KomnuuecTBo TemnoTel. Y aenbHas TEMI0eMKOCTh
VYpaBHeHue TemioBoro Oamanca. TemnooOMeH M TEIIOBOE
13. paBHOBecHe. Pacuer xonmuyecTBa TEIJIOTHI, HEOOXOAUMOTO
JUTSL HAarPEBAHUS TEJIA U BBIIEISIEMOT0 UM TIPH OXJIXKICHUU
14, DHeprus TOMIuBa. Y IelbHasl TEeMI0Ta CTOPaHUs
15. KonrtponbHas padota «"TemnaoBbie siBICHUS»
JlabopaTopHas paborta "UccnenoBanue SIBJICHUS
16. TEIUI0O00MEHAa TpHU CMEIIMBAHWM XOJOJHOW U Tropsueit
BOJBI" 1
17 JlaGopaTopHas paborta "Onpenenenne yAeIbHON
' TEIIOEMKOCTH BelecTsa" 1
18 [InaBneHne w OTBeplEBaHHE KPUCTALIMYECKUX  TEI.
' Y aenpHas TETIOTA MJIABICHUS
19 JlaboparopHasi pabota "OmpeneneHue yAETbHOW TETUIOTHI
' IUIaBJIeHN JIpaa" 1
20. [TapoobpazoBanue u koHaeHcanus. Vcnapenue
Kunenue. VYnenpHas Temsora mapooOpa3oBaHUsS U
21. KOHJICHCAIIUUA. 3aBHCUMOCTh TEMIIEPAaTypbl KHUIEHHUS OT

aTMOC(EepHOTO TaBJICHH
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Bnaxxnocts Bo3ayxa. JJaboparopras pabora "OnpeneneHue

22. . " 0,5
OTHOCUTENIbHOMN BJIQXXHOCTH BO3/1yXa :
23. Pemenue 3a1a4 Ha onpe/esieHre BIaKHOCTH BO3/IyXa
o4 [Ipunnuner  paboTel  TeruioBBIX  nBurateneil. I[lapoBas
' TypOuHa. JIBUraTesib BHyTPEHHETO CTOPAHMS
o5 KIIJ TemnoBoro nBurarens. TemioBblE [BUTaTeNd U
' 3aluTa OKpysKarolei cpesl
26 3aKOH COXpAaHEHHUs W TPEBpallleHHs SHEPTUU B TEIUIOBBIX
' mporeccax
27 [TonroroBka K KOHTpoOJIbHOU pabote mo Tteme «l3meHeHue
' arperaTHbIX COCTOSIHUM BemecTna'
28 Koutponbnas pabota mo teme «M3MeHeHHE arperatHbIX
' COCTOSIHMI BerecTna"
29. DnexTpusanys Tel. J[Ba poaa 3JeKTPUUECKUX 3apsIOB
30 VYpok-uccnenoBanue "DineKTpuzanus TeJN UHAYKLIUEH U IpU
' CONPUKOCHOBEHUU" 1
31. B3aumogpeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
30 DnexTpuueckoe moje. HampsykeHHOCTh DIEKTPHUECKOTo
' nosist. [IpuHIMI cynepno3unum NEKTPUIECKUX MOJIEH
33 Hocurenu snektpuyeckux 3apsaoB. DIeMEHTapHBIN 3apsi.
' Crpoenue aToma
34 [IpoBomHMKKM W  JUDJIEKTPUKU. 3aKOH  COXpaHEHUSs
' AIEKTPUYECKOTO0 3apsiaa
35 Pemrenue 3agady Ha NPUMEHEHHUE CBOMCTB JJIEKTPUUECKHUX
' 3apsIoB
36 DONEeKTPUYECKU TOK, YCIOBUSA €ro  CyIIeCTBOBaHUSI.
' M cTOYHMKH 37EKTPUUYECKOr0 TOKa
37. JIefcTBUS SJIEKTPUIECKOTO TOKA
38 VYpok-uccnenosanue "JlelicTBUE DIEKTPUUECKOTO IOJS Ha
' MIPOBOJTHUKH U IUDJIEKTPUKH" 1
39. DNEeKTPUYECKHI TOK B METAIIJIaX, )KUJKOCTAX U ra3ax
40. DneKkTpruyecKkas ielb U €€ COCTaBHbIE YaCTH
a1 Cuna Toka. JlaGopatopHass pabGora '"M3mepenue wu
' peryjaupoBaHUe CUIIbI TOKA" 0,5
42 DnexTpuueckoe HampsbkeHue. BombTMmetp. JlaGopaTopHas
' pa6ota "U3MepeHre U PeryIupoBaHUe HaNpsKeHHs" 0,5
43 ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE COMPOTUBIIECHUE
' BelecTBa
JlabopaTopHass pabora "3aBHCHMOCTH DJIEKTPUUYECKOTO
44, CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOHIaJH
MOIEPEYHOI0 CEUCHUS U MaTtepruaia" 1
45 3aBHCHMOCTh CWJIBI TOKA OT HampspkeHws. 3akoH Owma st

yJqacTKa Lenu
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46.

47.

48.

49.

JlabopaTtopHas pabota "HccnenoBanue 3aBUCUMOCTU CHITBI
TOKa, MWJIYLIEro Yepe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa M HanpsiKeHHus Ha pe3uctope”
[locnenoBarenbHOE M HapalieIbHOE  COEAMHEHMUS
MIPOBOJHUKOB

JlaGopaTopHas pabora "IIpoBepka mpaBuiIa CIIOXKCHUS
HaIpsDKEHUH TpU TOCIIETOBATEILHOM COCAMHEHUU JIBYX
pe3ucTopon”

JlabGopaTtopHas pa6ota "[IpoBepka mpaBuiia sl CHUIIBI TOKA
MPU apaJJIEIbHOM COSTUHEHUU PE3UCTOPOB"

50.

51.

Pemenue 3amayu Ha npumeHeHue 3akoHa Owma s
Pa3IMYHOTO COCTMHEHHUSI IPOBOTHUKOB

PaGota 1 MOUTHOCTB 2IEKTPUUECKOTO ToKa. 3akoH Joys-
Jlenma

52.

JlaboparopHas pabora "OmnpeneneHre padOThl U MOIHOCTH
AIEKTPUYECKOTO TOKa"

53.

54.

55.

56.

S57.

DNeKTpUUECKUe IeNMU W TMOTPEOUTENH SICKTPUISCKON
sHepruu B ObITy. KopoTkoe 3amMblkaHue

ITogrotoBka K  KOHTpPOJBHOHM  paboTre 1O  Teme
"DyeKTpUUecKue 3apsAbl.  3apsOKEHHBIE Tella W X
B3auMoiecTBU. [1OCTOSTHHBIN ATIEKTPUIECKUM TOK"

KontponbHas pabota mo Teme "DJIEKTpUYECKUE 3apsibl.
3apspKeHHBIE Tella M UX B3auMopeicTBusa. [locTosHHBIN
AIEKTPUYECKUN TOK"

ITocTossHHBIE MAarHUTHI, UX B3aNMOJCHCTBHE

VYpok-uccnenosanue "M3yueHue 1oyl MOCTOSIHHBIX
MarHuToB"

58.

59.

60.

61.

MarguTtHoe nosie. MaruuTHoe 1noJjie 3eMJId U €ro 3Ha4YeHUe
IUTSL S)KU3HU Ha 3eMiie

OneiT Opcrena. MarHuTHOE IOJI€ AJIEKTPUYECKOrO TOKa
MarauTtHoe 1oJje KaTyImKku ¢ TOKOM

[IpumeneHue 3reKTpoMarHuToB B TexHuke. JlabopaTopHas
pabora "HM3ydeHue [AEWCTBUS MAarHUTHOTO TIOJs Ha
MIPOBOJIHUK C TOKOM"

OnexTpoABUraTenab  IOCTOSIHHOrO  Toka. lMcmonbs3zoBanue
JJEKTpOJABUrarened B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHncnopre. JlaGoparopnas pabora "KoHcTpywpoBaHue u

n3ydeHue paboThl dIEKTpOABUTATENSA"

0,5

0,5

62.

63.

64.

OnbiTel @apaznes. 3aKOH AJIEKTPOMATHUTHOW HMHAYKIWH.
IIpaBuio JleHna.

Onekrporerepatop. CrmocoObl MONyYeHUs DIEKTPUIECKONH
SHEPIUU. DIIEKTPOCTaHIIUU Ha BO300HOBJISIEMBIX
HMCTOYHHUKAX SHEPTUU

[lonrotoBka K  KOHTpOJbHOW  paboTe 1O  TeMe
"DJIeKTpUUECKUE U MATHUTHBIE SIBJICHUS"
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KontponbHast pabora 1o Teme "DIEKTpUUECKHE U

65. MarHUTHBIE SIBJICHUS»
66. Pe3epBHI:H71 ypok. Pabora ¢ tekctamu mo teme "TernsoBbie
SIBJICHUS
67, {’esepBHHﬁ _YPOK. Pa60T21 C TEKCTaMH II0 TeMe
[TocTosAHHBIN 2JIEeKTPpUYECKUN TOK"
68. PesepBHbIil ypok. PaboTa ¢ Tekctamu no teme "MarHuTHbIe

saBJIeHUs"

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 68
U3 HUX YPOKOB, OTBEJICHHBIX HA KOHTPOJIbHYIO paboTy: 4

145
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9 KITIACC

Ne

Tema ypoka KoanyectBo  yacoB
Ypoka Ha NpaKTHYEeCKUE
padoThI
1. Mexanuueckoe IBHKeHUe. MaTepuaibHas TOUKa
2 Cucrema  orcuera. OTHOCHUTENBHOCTE ~ MEXAHUYECKOTO
' TBKEHUS
3. PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
4 HepaBHomepHoe mnpsiMonuHeiiHoe nBwxkeHue. CpenHss u
' MTHOBEHHAsi CKOPOCTh
5. [IpsimonnHeliHOE PaBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE
6 CKOpOCTh TPSMOJMHEHHOTO PABHOYCKOPEHHOTO JIBUKCHUSI.
' I'paduk ckopoctu
7 JlaboparopHast pabora "OmpenencHue YCKOPSHHS Tela MpH 1
' PaBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM mitockocTu"
8. CBobonnoe nagenue ten. OnbiTel [anumes
9 PaBHOMepHOE nBMXKEHHE TO OKpyKHOCTU. [lepmon u ydactora
' oOpanieHus. JInHeiHas ¥ yriaoBasi CKOPOCTH
10. LleHTpOoCTpeMUTENbHOE YCKOPEHHE
11. KonTponbHas pabota «MexaHUYeCKOe TBUKEHUE)
12. Ilepsslii 3akoH HproTOHA. BekTOop cuiibt
13. Bropoii 3akon HeroTona. PaBHozelcTByOIIIast cuia
14. Tpertnit 3akon HetoTona. Cyrnepno3unust Cuit
15. Pemenne 3amau Ha npumMeHeHne 3ak0HOB HproToHA
16. Cuna ynpyroctu. 3akoH ['yka
17. Pemenue 3amau mo reme «Cuia ynpyroctu»
18. JlaGoparopHas padota «OnpeseneHne )XeCTKOCTH NPY>KUHBI 1
19. Cuna tpenus
20. Pemenue 3amau mo teme «Cuiia TpeHUs»
21 JIaGoparopnast pabota "Ompenenenue kodpUIMEHTa TPEHUs 1
' CKOJIbKEeHUs"
22 Pemenue 3agau mo teme "3akousl Hetotona. Cwita ympyroctu.
' Cuna tpenus"
23 Cuna TsXKeCcTH M 3aKOH BCEMHUPHOTO TATOTEHUs. Y CKOpEHHE
' CBOOOIHOTO MaJICHUS
24 VYpok-koHpepeHnus "/[BuxeHne Tea BOKPYr MPaBUTALMOHHOTO 1
' nentpa (Conneuynas cucrema). [anaktuku"
o5 Pemenue 3amau nmo teme "Cuma TsSHKECTH M 3aKOH BCEMHUPHOTO

TaroreHusa"
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26.

[lepBas kocMuueckasi CKopocTb. HeBecoMOCTh U neperpy3ku

PaBHOBecue marepuasibHON TOYKU. AOCONIIOTHO TBEPAOE TEIO.

27. PaBHOBecue TBEPIOro Teina ¢ 3aKpPEMVIEHHONW OCHKO BPAILCHUS.
MowmeHnT cuibl. LleHnTp TsokecTn
PaBHOBecue marepuanbHON TOYKU. AOCOJIIOTHO TBEPAOE TEIO.
28. PaBHOBecue TBEPOro Tena C 3aKperyiEHHOW OCBhIO BpallleHUSs.
MowmeHT cuisl. LleHTp TskecTH
29. Pemenue 3agad no reme "MomeHT cuibl. LlenTp Tskectn"
30 [ToaroroBka K KOHTpPOJIBHOU padore 1o Teme "B3aumozeiicTBue
' Ten"
31. Konrponsnas padora no teme "B3anmopeticteue ten"
32 Nmnynse tena. Umnynbe cuibl. 3aKOH COXpPaHEHUS UMITYIIbCA.
' Yupyroe u Heynpyroe B3auMozecTBre
33. Pewrenue 3amau no teme "3akoH coXpaHEHUs1 UMITyJIbCca"
34 VYpok-koHpepenuuss "PeakTHBHOE IBMKEHHE B TMPHPOIE U
' TexHHUKe"
35. Mexanunueckasi paboTa U MOIIHOCTb
36. PaboTa cuitbl TSKECTH, CUITBI YIPYTOCTH U CHIIBI TPEHHS
JIaGoparopHas pabota «OmnpezneneHre pabOThl CHUJIbI TPEHHUS
37. IIpM PaBHOMEPHOM JBI)KEHHM Tejla 10 TOPU30HTAIbHON
MIOBEPXHOCTU»
38. CBs13b sHEeprun U padoThl. [loTeHInanbHas SHeprus
39. Kunernueckas sneprusi. Teopema 0 KHHETHUECKOW YHEPTUU
40. 3aKOH COXpaHEHMSI SHEPTUU B MEXAHUKE
a1 JlaGopatopHass pabGotra «l3yueHue 3akoHa COXpaHEHHUs
' SHEPTHM»
42. KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTUKU
43. 3aryxaromue konedanus. BeiHyxenHbie konebanus. Pesonanc
44, MareMaTH4ecKuil U NPy>KUHHBIA MasITHUKA
45 VYpok-uccnenoanue «3aBUCHUMOCTh IEpUOAa KOJIEOAHUN OT
' KECTKOCTHU IIPYKHHBI U MACCHI IPy3a»
46. [IpeBpareHne sHepruu Npyu MEXaHUYECKUX KOJIEOAHUIX
47 JlaGoparopHast pabora «OmnpeneneHue 4YacTOThl M IEpHUOAa
' KoJ1e0aHui NPYKUHHOTO MasiTHUKA
48 JlabopaTopHass pabora «IIpoBepka HE3aBHCHUMOCTH TepHUOa
' KosieOaHUi TPpy3a, MOABEIIEHHOTO K HUTH, OT MacChl TPy3a»
49 Mexannueckue BoJIHBL. (CBOHCTBAa MEXAHHYECKHMX  BOJIH.
' [IpoosbHBIE U TTOTIEPEYHbIE BOJTHBI
50 VYpok-koHpepeHus "MexaHHUecKHe BOJIHBI B TBEPIOM TeJe.

CelicMuyecKue BOJTHBI"
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51.

3Byk. PacnipocTpanenue u oTpaxkxeHHe 3ByKa

VYpok-uccnenosanue "HaOmromeHne 3aBUCHUMOCTH — BBICOTHI

52. "
3BYyKa OT YacCTOTbI
53. I'pomMKoOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE30HAHC
54 VYpoxk-koupepenuus "YnpTpasByk U HH(pa3ByK B HpPUPOAE H
' TeXHUKE"
55 [lonrotoBka K KOHTpPOJBHOH pabore 1m0 TeMe "3aKOHBI
' coxpaHeHus. MexaHn4yeckre KojaeOaHusi U BOJIHBI"
56 KontponbHas pabora mno Teme "3aKOHBI COXpaHEHUSI.
' Mexanuueckre KoueOaHus ¥ BOJTHBI"
57, DNEeKTPOMarHuTHOE 1oJje. DIEeKTPOMAarHUTHbIE BOJTHBI
58. CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
59 Ypok-koupepenmust  "lllkama  3MEKTPOMAarHUTHBIX — BOJIH.
' Hcnonb30BaHKe AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3H"
60 VYpok-uccnenoBanue "M3ydueHue CBOWCTB 3JEKTPOMArHUTHBIX
' BOJIH C TIOMOIIIbI0 MOOMJIBHOTO TeliehoHa"
61 Pemenune 3amau  Ha omnpeaeneHUE YacTOThl U JJIMHBI
' ANEKTPOMArHUTHOM BOJTHBI
62 DOnekTpoMaruutHas mnpupojga cBeta. CkopocTh — cBera.
' BonHoBbIE cBOliCTBa cBETa
63 Uctounuku cpera. I[IpsmonuHeiiHoe pacnpocTpaHEHHE CBETA.
' 3armenust Conana u JIyHs
64 3akoH OTpakeHHMsl cBeTa. 3epkana. Pemenwe 3amad  Ha
' MIPUMEHEHHE 3aKOHA OTPa)KEHHUS CBETa
65. [Ipenomiienue cBeTa. 3aKOH MPETOMIIEHUSI CBETA
66 IlonHoe BHyTpeHHee oOTpakeHHE cBeTa. lcrosnb3oBaHMe
' MIOJIHOTO BHYTPEHHETO OTPAaKEHUS B ONITUYECKUX CBETOBOJAX
JlabopatopHas pabora "HccnegoBaHue 3aBUCUMOCTH —yIJia
67. MPEIOMIICHUsI CBETOBOTO JIyd4a OT yrja MaJeHus Ha TpaHUIe
"Bo3myx-cTexno""
68 Ypok-koupepeniusa "Vcnonb30-BaHUE MOTHOTO BHYTPEHHETO
' OTpaKeHHUS: CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBA3B"
69. JIua3el. OnTHYECKAs CHJIa JIMH3BI
70. [TocTpoenune n3obpaxeHuit B TMH3aX
7 JIaGoparophas pabora "OnpezneneHue GoKycHOr0 pacCTOSIHUS U
' ONTUYECKOM CUJIBI coOMparomien JTMH3bI"
72, VYpoxk-koHpepenuus "OnTruueckue TMH30BbIe MPUOOpH"
73. ['na3 xak ontuyeckas cucrema. 3peHue
74 VYpok-koupepennus "Jlepexkter 3peHus. Kak  coxpaHUTH
' 3penue"
75 Paznoxenue Oemnoro cera B crnekTp. OnbiTel HbroToHa.

CrnoxeHue CeKTpaIbHBIX I[BETOB. Jlucnepcus cBeTa
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JlabopaTopHas padoTta "OTBITHI 110 Pa3I0KEHUIO OEIIOTO CBETA B

76. CIEKTP W BOCIPHATHIO LIBETA MPEAMETOB MPU UX HAOIIOJCHUU
4yepe3 1IBETOBbIC (GUIbTPHI"
77 VYpok-nipaktukym "BoaHOBBIE CBOMCTBa CBeTa: JUCHEPCHUS,
' unTepdepenus u nudpaxnus”
78. OmnbiThl Pesepdopna u miianerapaas Moelb aToma
79. [Toctynatel bopa. Moaens aroma bopa
80 Hcnyckanne uW  morjomeHue cBera aroMoM. KBaHTHI.
' JIuHeivaTpie CIEKTPHI
81. Ypok-nipaktukyM "HabOnrogeHue CrieKTpoB UCIycKaHus"
82. PannoakTUBHOCTE U €€ BUIbI
83. Ctpoenue aToMHOTO siipa. HykinonHas Mozenb
84. PanuoaxTtuBHbIe peBpanienus. M3oTombl
85. Pemenue 3amau no reme: "PanuoakTuBHbIC npeBpamieHus"
86. [lepuon momypacnana
87 Ypok-koHnpepenuus "PaguoakTHBHBIE U3TyYEHUS B MPHUPOJE,
’ MeIUIUHE, TEXHUKE"
88 SAnepHble peaknwu. 3aKOHBI COXPAHCHHsSI 3apsOBOTO |
' MacCOBOT'0 YHCET
89. DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU
90. Pemenue 3anay no teme "SAnepusie peakuun”
91 Peakuum cunTe3a u geneHus sjaep. Mcrounnku snepruu ColHIa
' U 3BE3]
92 VYpok-konpepennus ~ "SAnepnas  sHepretuka.  JlelicTBus
' pPaJIMOAKTUBHBIX U3ITydEHUH Ha KUBBIC OPraHU3MBbI"
[ToaroroBka K KOHTPOJIbHOH  pabote o TeMe
93. "DJIEKTpPOMarHUTHOE  MOJie.  DJIEKTPOMArHUTHbIE  BOJIHBIL.
KBanToBsbic siBieHHs"
94 KonTtponbHast pabora mo Teme "DIEKTpOMarHUTHOE TMOJe€.
' DneKkTpoMaraHuTHeIe BOJIHbL. KBaHTOBBIE siBieHUS"
95 [ToBTOpenue, oboOmenue. JlabopaTopHble pabOTHI MO KypCy
' "B3aumopeiictBue ten"
9% [loBTOpenue,  oboOmienue.  PemeHme  pacdyeTHbIX |
' KaueCTBEHHBIX 3a/1a4 1o Teme '"TeroBbie mpoiecch”
97 [loBTOpenue,  oboOmienue.  PemeHme  pacdyeTHbIX |
' KadyecTBeHHBIX 3a7a4 no Teme "KIIJI TerioBsix npurareneit”
98 [ToBTOpenue, oboOmenue. JlabopaTopHble pabOTHI MO KypCy
' "CBeToBbIe siBICHUS"
99 [ToBTOpenue, o606mmenue. Pabora ¢ Tekctamu 1o Teme "3aKoHBbI
' COXpaHEHHUs B MEXaHUKe"
100. WroroBast KOHTpOJIbHAS paboTa
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101 [ToBropenue, oOoOmenune. PabGora ¢ Tekcramm 10 Teme
' "CgseroBble saBiaeHUA"
102 [ToBTOpenue, o6oOmenune. Pabora ¢ TekctaMu MO Teme

"KBanToBas u sinepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME :102
W3 HUX ypOKOB, OTBEICHHBIX HA KOHTPOJBHYIO padoTy :5
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NEPEYEHb (KOJU®UKATOP) PACIIPEJEJEHHBIX IO KJIACCAM ITPOBEPSIEMBIX
TPEBOBAHUM K PE3YJbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJILHOH
INPOIPAMMBI OCHOBHOI'O OBHIEIO OBPA3OBAHUSI # DJEMEHTOB
COJEP)KAHMUS 11O ®U3UKE

7 KVIIACC
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/bHOM MPOIrpPaMMbl

Koxa nposepsiemoro IIpoBepsiemble  mpeAMeTHbIE  pe3yJbTATbl  OCBOEHHSI  OCHOBHOM
pe3yJabTarta o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1 HCIOJIb30BATh U3YYEHHBIE TOHATHUS

19 pasnuyath SBICHUS IO OMHMCAHUIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE

pacrmo3HaBaTh ~ MPOSIBJICHWE  HW3YYCHHBIX  (PU3WYECKMX  SBICHUN B

13 OKpYIKaloIIeM MHpE, B TOM 4YKcie (GU3HUECKUE SIBICHHS B IPUPOJIC, IPU 3TOM

' MEPEBOJIUThL MPAKTUICCKYI0 3a/ady B Y4eOHYIO, BBIICIATH CYIICCTBCHHBIC
cBoOMcTBa (IPU3HAKHN ) (PU3NYECKHUX SBICHUMA

OIMCHIBaTh M3YYECHHBbIE CBOWCTBA TeN U (PU3MUECKUE SBICHMS, HCIIOJIb3YS
¢bu3nvecKne BEIMYUHBI, IPU ONMMCAHUU TPABUIBHO TPAKTOBATH (PU3MUECKHIA

14 CMBICII MCIIOJIb3YEMBbIX BEIMYMH, UX O00O3HAYEHUs M €AMHUIBI (PU3NUYECKUX
BEIMYMH, HAXOAUTh (OPMYINBI, CBA3BIBAIOIIME TaHHYIO (H3UYECKYIO
BEIMYMHY C JPYI'MMH BEJIUMYMHAMH, CTPOUTh TIpadUKU H3YYEHHBIX
3aBUCUMOCTEN PU3NYECKUX BETUYMH

XapaKTepu30BaTh CBOMCTBA TeJl, (U3MUECKHUE SBJICHHUS U IPOILECCHI,
1.5 UCHOJIb3Ysl U3yUEHHBbIE 3aKOHBI, IPH 3TOM J1aBaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA U 3aIlMChIBATh €r0 MaTEMATHUECKOE BhIPAXKEHHE

OO0BACHATH (PU3UYECKHUE SBICHMSI, IPOLIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyallull NPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa: BBIABIATH

1.6 MIPUYHMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHUE U3 | — 2 JOrM4ecKux
1aroB ¢ omopod Ha 1 — 2 W3yuYeHHBIX CBOMCTBA (PU3MUECKUX SBICHMH,
(hu3MYECKUX 3aKOHA MM 3aKOHOMEPHOCTHU

pemarts pacuéTHbIe 3a7a4u B 1 — 2 AeiicTBUS, UCIIONB3YS 3aKOHBI U (HOPMYITHI,
CBSI3BIBAIOIIME (PM3UYECKHE BEIIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHSI 3a/1a4H
17 3aMMChIBaTh KPAaTKOE YCJIOBHME, TMOJCTABIAThH (U3MUYECKHE BEIHYMHBI B
' GopMyJIBl W TPOBOJWUTH PACYETH, HAXOJIUTh CIPABOYHBIC JaHHBIC,
HE0OXOIMMBIE JIsl peIIeHHsI 3a/1a4, OLIEHUBATh PEATMCTUIHOCTH MOTYyYEeHHON

(hU3UIECKON BETMYUHBI

pacrmo3HaBaThb MPOOJEMBbI, KOTOPbIE MOXHO PpEUIUTh NpU T[OMOIIU
(U3NYECKUX METO/IOB, B ONMUCAHUU HCCIEIOBaHMS BBLAETATH MPOBEpSIEMOe

1.8 MIpeNIoyioKeHne (TUIoTesy), pa3inyaTb U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3yabTaT, HaXOAWTh OLIMOKM B XOJ€ OMNbITa, JeNaTh BBIBOABI IO €ro
pe3yJibTaTaMm

MIPOBOJUTH ONBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBJICHUN WM PU3NYECKUX
19 CBOWCTB TelI: (popMyIupoBaTh MpOBEpsiEMble MPEANOI0KEHUs, COOHpaTh

YCTAaHOBKY U3 TPEAJIOKEHHOT0 00OpYyIOBaHMs, 3alHUCBIBATh XOJ OIbITa U

(opMyIMpPOBATH BBIBOBI

BBIIIOJHATh IPSIMBIE M3MEPEHUSA C UCIOJIb30BAHHUEM AHAIOIOBBIX M

1.10 udpoBeIX TPHUOOPOB, 3aMMUCHIBATh TTOKA3aHMs TPUOOPOB C YUETOM 3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH U3MEPEHHH
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1.11

1.12

MPOBOJIUTH HCCIEIOBAaHHE 3aBUCHUMOCTH OAHON (M3NYECKOH BEIMYUHBI OT
Ipyroil ¢ HCIONb30BAHMEM NPSAMBIX HU3MEpPEHMH, Yy4YacTBOBaTh B
TUTAHUPOBAHUH y4eOHOTO MCCIIEOBAHMS, COOMPATh YCTAHOBKY M BBINOJIHATH
U3MepeHus, cieays MpeAJIOKeHHOMY IUlaHy, (UKCHpPOBaTh pe3yJabTaThl
MOJyYEHHON 3aBUCHUMOCTH (U3UYECKUX BEIMYMH B BHUJE IPEIOKEHHBIX
TabJIUI ¥ rpaUKOB, J1e7aTh BHIBOJBI 110 Pe3yIbTaTaM HUCCIIETOBAHUS

MPOBOJIUTH KOCBEHHbIE HM3MEpeHUs (U3MYECKHX  BEJIHYMH, CIEHys

MPEIJI0KEHHOM MHCTPYKIMU: TPU BBIIOJHEHUH HW3MEpPEeHUuN coOuparthb
SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYHUCIIATH 3HAYCHUE UCKOMOM BETMUYHMHbI

1.13

1.14

1.15

1.16

1.17

1.18

coOroaTh MpaBWiia TEXHUKH 0e30MacHOCTH MpH padore ¢ 1abopaTOpHBIM
obopynoBaHUEM

yKa3bplBaTh NPUHLMIBI JEHCTBUA HPUOOPOB M TEXHMYECKHX YCTPOMCTB,
XapaKTepu30BaTh  NPUHLMIIBI  JCUCTBUS ~ M3yYEHHBIX IpUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C IIOMOIIBIO HMX ONMCAHUS, WUCIOJB3YS 3HAHUA O
CBOWCTBaX (DM3MYECKHUX SBICHUA W HEOOXOAMMBbIC (DU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH

MIPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIMIO O TMPUMEpax) MPaKTUYECKOTO
WCIIOJIb30BaHUS (DU3MYECKUX 3HAHUH B TOBCEAHCBHOW KU3HU IS
obecrnieueHurs 0€30MacHOCTU MPHU OOpaIIeHUH C TPUOOPaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHUS 370POBbs U COOJIIO/IEHUSI HOPM 3KOJIOIMUECKOT0
MOBE/ICHUS B OKpYXKAIOIIel cpene

OCYILIECTBIATH OTOOP MCTOYHMKOB HMHGpopManuu B ceTd VHTepHeT B
COOTBCTCTBHUH C 3aJJaHHBIM IMOHMCKOBBIM 3allpOCOM, Ha OCHOBC HMMCIOIIMXCS
3HAHMW ¥ NYTEM CPaBHEHMsI  Pa3jIMYHBIX MCTOYHMKOB  BBIICIATH
nH(popMalLuI0, KOTOpas SBISETCS MNPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM

WCIIOJIb30BaTh TPU BBINOJIHEHWH YYEOHBIX 3aJjaHUil HayYHONOMYJSPHYIO
IUTEparypy (pHU3MUECKOro COJAEp’KaHUs, CIIPaBOYHbIE MaTEpUabl, PECypChl
cetu VHTepHeTr, BiageTb NOpuéMaMu  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHusl HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

co3/laBaThb COOCTBEHHBbIE KpaTKHE MHCbMEHHBbIE U YCTHBIE COOOLIEHMS Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(pOpMaluu (PU3NYECKOrO COJEp)KaHUs, B TOM
qucie MyOJauyHO JeNaTh KpaTKue COOOLIeHUs O pe3yibTaTax MPOEKTOB MU
y4eOHBIX HCCIEAOBaHUN, MPU 3TOM TPAMOTHO HCHOJIb30BaTh H3yYEHHBIN
NOHATUNHBIN ammapaT Kypca (U3UMKHM, CONPOBOXAATh BBICTYIUIEHUE
Mpe3eHTalnen

1.19

MPU  BBITIOJIHEHUHM YYEOHBIX TPOCKTOB W HCCIEAOBAHUHN pacmlpenensiTh
00s3aHHOCTH B TpyNIe B COOTBETCTBUM C IIOCTABICHHBIMH 3aJauyaMH,
CIIEAUTh 3a BBIIOJHCHHEM IIJIaHA JICHCTBHI, aJcKBaTHO OIICHHUBAaTh
COOCTBEHHBII BKJIQJ B JIeSTEIbHOCTh TPYIIIBL, BBICTPaNBaTh
KOMMYHUKATUBHOE B3aUMOJEHCTBHUE, YUUTHIBAs MHEHUE OKPY>KAIOIIHNX
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8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble TmpeAMeTHbIe pe3yJIbTATbI OCBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCIIOJIBb30BaTh ITOHATHA

1.2

pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SIBICHUE

1.3

1.4

pacrio3HaBaTh IPOSBICHHE W3YYEHHBIX (U3MYECKHX SBJICHUH B
OKpYXarollleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBJICHUS B IPUPOAE, IpU
TOM TIEPEBOAUTH MPAKTHUYECKYIO 3agady B Yy4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (MIpU3HAKK) GUZUYECKUX SIBICHUN

OIKCBIBATh N3YYEHHbIC CBOMCTBA TE M (PU3UUECKUE SIBICHUS, UCIIOIB3YsI
¢u3znyecKkue BEIUYMHBI, [PU ONMCAHUU MPABWIBHO TPaKTOBATh
¢bu3n4ecKuil CMBICI MCIIOJIB3YEMbIX BEJIUYMH, 0003HAYEHUS U €IMHULIBI
(¢u3NUeCKUX BEIMYMH, HAXOAWUTh (POPMYIIBL, CBS3BIBAIOIINE TAHHYIO
Gu3nUecKyr0 BEIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEITNIUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUECKUE SIBJICHUS M IPOIECCHI,
WCIIONb3ysl H3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTbh CJIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBSICHATH (PU3MUECKUE TPOIECCHl M CBOWCTBA TeN, B TOM YHCIEC W B
KOHTEKCTE  CHTyallUd  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BsiIcHeHHE U3 1 — 2
JIOTMYECKHUX IIaroB ¢ IOMOIIbI0 1 — 2 N3yd4eHHBIX CBOWCTBA (PU3NUECKUX
ABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3a1ayd B 2 — 3 JEUCTBUS, UCIONb3Ys 3aKOHBI U
(bopMybl, CBs3BIBAIONIME (PU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHS 3a/1aud 3alHChIBATh KPATKOE YCIOBHUE, BBIABISTH HEIOCTATOK
JAHHBIX JJI pelleHus 3a/ladyd, BBIOMpPATh 3aKOHBI U  (HOPMYIIBI,
HeoOXoauMBbIe Uis €€ pelIeHUs, MPOBOIUTH PAcUYEThl M CpPAaBHUBATH
IMMOJIYYCHHOC 3HAUCHUC (1)I/ISI/ILIGCKOI\/'I BCJIIMYNHBI C U3BECCTHBIMU JaHHBIMU

1.8

1.9

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO PEIIUTh MpPH MOMOIIU
(Gu3nUecKuX METOAOB, UCHOJb3Yys OMUCAHWE HCCIIEAOBAHUS, BBIIENATH
IIPOBEPSIEMOE  MPEIIIOIOKEHNE, OLEHMUBATh IIPABUIBHOCTH IOPsIKA
IIPOBEICHUS UCCIIEIOBAHHUS, 1EIaTh BBIBOIbI

MPOBOAWTH OMBITBI MO HAOMIONCHUI0 (U3HUECKUX SBICHUN WK
(bU3UIECKUX CBOWCTB TeJL: dbopmyIupoBaTh MIPOBEPSEMbIE
MPEANOI0KEHHUS, coouparh  YCTaHOBKY U3  MPEAJIOKEHHOTO
000pyTI0BaHNsI, OMUCHIBATH XO/T OTBITA U (HOPMYITHUPOBATH BHIBOJIBI

1.10

BBITIOJHATE HOPAMBIEC HN3MCPECHUA C HUCIOJB30BAHUEM  AHAJIOTOBBIX
npuOOpOB U JATYUKOB (PU3NYECKUX BEIUYUH, CPABHUBATH PE3YNIbTATHI
M3MEPEHHH C YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

MIPOBOJIUTh MCCIIEOBAaHUE 3aBUCUMOCTH OJIHON (hM3UYECKOW BEITHMYUHBI
OT JpYrol C UCIIOJb30BAaHUEM IIPSAMBIX M3MEPEHHM: IUIAHUPOBATh
WCCJIeI0BaHNE, COOMpaTh YCTAHOBKY W BBHITIOJNHATH MU3MEPEHUS, CIEHyS
MPEIOKEHHOMY  IIaHy, (UKCHPOBAaTh  pPe3yJabTaThl  MOJYYCHHOU
3aBHCHUMOCTH B BHJE Tabmuil W TpauKoB, JeNaTh BBIBOABI TIO
pe3yJibTaTaM UCCIIEIOBAHUS
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1.12

MPOBOANTh KOCBEHHBIC M3MEPEHUsT (PU3NYCCKUX BEIUYUH: MJIAHHUPOBATH
U3MEpEeHHs, CcOoOMpaTh JKCHEPUMEHTAIbHYIO  YCTaHOBKY, CIEIys
MPEAJI0KEHHON MHCTPYKIIUU, U BEIYUCIIATHh 3HAUCHUE BEIIMUUHbI

1.13

coOmofaTh IMpaBWiIa TEXHUKM OE30MacHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh TMPUHIMIIBI JCHCTBHS HW3YyYCHHBIX MNPHOOPOB U
TEXHHYECKUX YCTPOHCTB C ONOPOIl Ha MX OIUCAHUS, UCTIONIB3YS 3HAHUS O
CBOWCTBaX (M3MUECKUX SBICHHA U HeoOXoauMble (uznueckue
3aKOHOMEPHOCTH

pacrio3HaBaTh TMPOCThICE TEXHHUYECKHE YCTPOMCTBA M HW3MEPUTEILHBIC
npuOOpEl MO CXeMaM M CXEMATHYHBIM PHUCYHKAaM, COCTABISATH CXEMBI
DJIEKTPHUYECKUX IENel ¢ MOCIeNOBATeIbHBIM W MapajuIeIbHBIM
COCIMHEHUEM 3JIEMEHTOB, pa3iinyasi yCIOBHBIE 0003HAUCHUS JIEMEHTOB
AIIEKTPHUYECKUX TIeTIeH

NOPUBOJUTh  TpPHUMEPHl  (HaXoauTh HHGOpMAIMIO O  NPUMEpax)
MPAKTUYECKOTO HCIOJB30BaHUs (DM3MUSCKUX 3HAHWH B TOBCETHEBHOM
JKU3HM JUTsl oOecrieueHnust 0€301acHOCTH IIpH oOpaIieHUu ¢ mpubopaMu 1
TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBbSI U COOIIOIACHHS
HOPM JKOJIOTUYECKOTO TOBE/ICHUS B OKPYXKAIOIIEH cpelie

OCYILECTBIIATh MOUCK HH(pOpMAMU (U3UUYECKOTO COJCPKAHUA B CETH
HNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUM M NYyTEM CPaBHEHHUS
JIOTIOJTHUTEbHBIX ~MCTOYHUKOB  BBIJENATh HMH(MOpPMAIHMIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIM MOKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIB30BaTh TIPU BBIMOJIHEHUH YY€OHBIX 3aJIaHUi HAyYHO-TIOMYJIIPHYIO
TUTEepaTypy (U3HUECKOTO COACPKAHWS, CIPABOYHBIC MaTepHAIIHI,
pecypcbl ceTu IHTepHET; BiaaeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

co31aBaTh COOCTBEHHBIC MUCHMEHHBIC M KpPAaTKHUE YCTHBIC COOOIICHUS,
0000mas uHGOPMALIUI0O W3 HECKOJBKUX HCTOUYHUKOB (PU3UUIECKOTO
COJICpP)KAaHUs, B TOM WYHCIE IYOJUIHO TPEICTABISITh PE3YJIbTATHI
MPOEKTHOM WUIIU MCCIIEI0BATENbCKON ASSITENFHOCTH, TP 3TOM TPaAaMOTHO
HCIIOJIb30BaTh M3YYEHHBIM MOHATHHHBIA amnmapaT Kypca (QHU3UKH,
COTPOBOKIATh BBICTYIIJICHUE MPE3CHTAIIUEH

IpPU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAaHMM (pu3nueckux
IIPOLIECCOB pacHpeeNiaTh O0S3aHHOCTU B TPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 3aJ]a4aMHU, CJIICIUTD 3a BBIIIOJHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIEHMBAThb COOCTBEHHBIM BKJIaa B
JIeATEIIbHOCTh TPYIIIBI, BBICTPanBaTh KOMMYHUKATUBHOE
B3aMMOJICIICTBHE, TPOSBIISAS FTOTOBHOCTD pa3peiiaTh KOH(PIUKTHI
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9 KIIACC

Iﬁ)(:)l:;epﬂeMoro IIpoBepsiembie § npeaMeTHbIe pe3yJabTaThl oCBOEHHUS OCHOBHOI1
pesyILTATA o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1.1 HCIOJIb30BATh U3YYEHHBIE TOHATHUS

19 pasnuyaTh SBJICHHS 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE

pacmo3HaBaTh MPOSIBJICHHE W3YYCHHBIX  (U3MYECKHX  SBJICHHHA B
OKpY’KalollleM MHpe, B TOM 4ucie (pu3ndeckue SBICHUs B MPUPOJE, IPU

13 9TOM TMEPEeBOJAUTH MPAKTUYECKYI0 3ajady B y4eOHYIO, BBLICTATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI
OINMCHIBATh M3YYEHHBIE CBOMCTBA TN U (PU3WYECKUE SBICHUS, UCTIOIb3YS
¢usznyeckue BENUYMHBI, TPH ONHWCAHWHM TPABWIBHO  TPaKTOBAThH
14 (bu3MYECKUN CMBICT HCHOIB3YEMBIX BEIUYHH, 0003HAYCHUS U €IUHULIBI

(GU3NYECKUX BEIMYMH, HAXOAWTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(Gu3MYecKyl0 BEIUYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTh Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYCCKUE SBJICHHUS M IPOIECCHI,
1.5 WCIOJIb3Yysl M3YYEHHbIC 3aKOHBI, IIpU O3TOM JaBaTb CIIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3aIMUCHIBATh €70 MATEMATHYECKOE BBIPAKCHHE

OOBSICHATh (DPU3MYECKHE TMPOILECCHl M CBOWCTBA TEJ, B TOM YHCJIE W B
KOHTEKCTE CUTYyalil NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH

1.6 MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHME U3 2 — 3
JIOTHYECKUX IIaroB C MOMOUIbI0 2 — 3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3aJaud  (OMHparoluecs Ha cuctemy u3 2 — 3
YpaBHEHHUI), UCHOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBaIOIINE (U3NUYECKHE
BEJIMYMHBI: HAa OCHOBE aHaju3a YCJIOBHS 3aJayd 3alHChIBATH KPaTKOE

1.7 YCJIOBHE, BBISBISTH HENOCTAIONIME WM W30BITOUHBIE JaHHBIC, BHIOMpATH
3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE AJISl PEIICHUs, TPOBOJAUTH PACUETHI U
OIICHUBAaTh PEAIMCTHYHOCTh TOJYYCHHOTO 3HA4YeHUs  (HU3UIECKOM
BEIIUYUHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU  TTOMOIIH
(bU3MYECKUX METO/IOB, HCIIOJIb3YSl OIMCAHUE WCCIICIOBAHUS, BBIACIATH

1.8 MPOBEPSIEMOE  MPEAINOJIOKEHNUE, OLEHUBAaTh  NPABUIBHOCTh  IMOPSAIKA
MIPOBEJICHUS UCCIICIOBAHMS, JIENIAaTh BBIBOJIBI, HHTEPIPETUPOBATH PE3YIIbTATHI
HaOJIIOAEHUH U OIIBLITOB

IPOBOJIUTH OMNBITBI 1O HAOMIONEHUIO (PU3MUECKUX SBJICHUH WU

19 (GU3NYECKUX CBOWCTB TEJI: CaMOCTOATENBHO COOMpaTh YCTaHOBKY U3
n30bITOYHOrO Habopa 00OpyIOBaHHWS, OINMCBHIBATH XOJ OMNBITAa U €ro
pe3ynbTaThl, GOPMYJIUPOBATH BHIBOIBI

MIPOBOAUTH NMPH HEOOXOAMMOCTH CEpPHUIO MPSIMBIX U3MEPEHUM, ONpeaenss
cpeaHee 3HAauYeHHME M3MepseMOl BelMMYuHBl ((OKYCHOE pacCTOsIHHUE

1.10 o
coOuparomield JIMH3bI), OOOCHOBBIBaTH BBIOOp crocoba H3MEpEeHUs
(M3MepHuTETHLHOTO MPUOOPa)
MPOBOJIUTh  WCCIIEIOBAaHUE 3aBUCUMOCTEH (U3WYECKHX BEJIHYUH C
111 UCTOJB30BAHUEM TMPSIMBIX M3MEPEHHMH: IUIAHUPOBATh MCCIEOBAHUE,

CaMOCTOSITENIFHO ~ cOOMpaTh  YCTaHOBKY, (UKCHpPOBATh  PE3YJbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUIC TaOIHIH
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rpaduKoB, eNaTh BHIBOJIBI IO PE3Y/IbTAaTaM HUCCIICOBAHUS

1.12

1.13

IIPOBOJIUTh KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEJIUYMH: IUIAHUPOBATh
U3MEpEHHus, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M BBIIOJHSTH
U3MEpEHUs, Clenys NPENIOKEHHOW HMHCTPYKIMM, BBIUUCIIATH 3HAYCHHE
BEJIMYUHBI U aHAJIM3UPOBATH IOJYYECHHBIE PE3YyJIbTaThl C YYETOM 3aJaHHOU
MOTPEIHOCTH U3MEPEHUN

co0JII0/1aTh TPaBHJIa TEXHUKHA OE30MaCHOCTH TPU paboTe ¢ 1abopaToOpHbIM
o0opymoBaHuEM

1.14

1.15

pa3nuyatb OCHOBHBIC TPU3HAKM HW3YUEHHBIX (PU3MUECKUX MOJENeH:
MaTepuajibHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOUYEYHBIM HCTOYHHMK
CB€Ta, Jlyd4, TOHKAas JIMH3a, IJIAHETapHas MOJENb aToMa, HYKJIOHHas
MOZEJIb aTOMHOTO sJipa

XapakTepu3oBaTh MPUHLUIBl JACHCTBUS  HM3YYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha UX ONHUCAHMS, UCIOJb3Yys 3HAHUA O
CBOWCTBaX (U3MYECKUX SBJIEHMA U  HeoOXoAuMble (uU3HYECKHe
3aKOHOMEPHOCTH

1.16

1.17

HCIIOJIB30BATh CXCMblI U CXCMATHUYHBLIC PUCYHKH H3YYCHHBIX TCXHHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTMYECKHUX IPOLIECCOB
IpU pElICHUH Y4eOHO-NIPAKTUUECKUX 3a]ay, ONTHUYECKUE CXEMBbl IS
MOCTPOEHUsI N300paKEHUH B TNIOCKOM 3epKajie U coOMparoleii JuH3e
[PUBOJIUTL  IpUMEpPHl  (HAXOOUThb  HMHPOpPMALMIO O  IpUMEpax)
MPAaKTUYECKOTO HCIIOJIB30BAHUS (U3MUYECKHX 3HAHWH B MOBCEIHEBHOM
KHU3HH 711 o0ecriedeHns 0e301MacHOCTH NpU oOpaleHnu ¢ npudopamu u
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS M COOIIIOZCHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYXKAIOIIEH cpene

1.18

1.19

OCYILIECTBIATh MOMCK HHGpOpManuu (U3NYECKOTO COJAEpKAaHUS B CETH
WHTepHeT, caMOCTOATENbHO (OPMYNIHpPYS MOUCKOBBIA 3arpoc, HAXOIUTh
MyTU OIpEeNETIeHHs JOCTOBEPHOCTH MOIYYeHHONM MH(OpMAallMi Ha OCHOBE
UMEIOIUXCS 3HAHUH U JONIOJHUTENIBHBIX HCTOYHUKOB

WCIOJIb30BaTh MIPU BHITIOJHEHUH YYEOHBIX 3aJaHU HAYyYHO-TIOMYJSPHYIO
TUTEPaTypy PU3NISCKOTO COJCPIKAHUS, CIIPABOYHBIC MaTSPHAITBI, PECYPChI
cetu VHTepHeT;, BiageTh NpuUEMaMU KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBanus HHGOPMAIIMHU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
nHbOpMallUd M3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAeprKaHus,
MyOJIMYHO MPEACTABIATh PE3yNbTaThl MIPOSKTHON WM HCCIIEA0BATEIbCKON
JNEATEIbHOCTH, IpPU DTOM TIPaMOTHO  HCIOJIb30BATh  HU3YyYEHHBIN
MOHATUMHBIN anmapar M3y4aemoro pasjena (U3UKH U COMPOBOXKIATh
BBICTYIJICHHE Tpe3eHTanueil ¢ yu€ToM OCOOCHHOCTEH ayIuTOpPHH
CBEPCTHUKOB

1.21

IpU  BBIMOJHEHUH Y4YEOHBIX NPOEKTOB W HCCIENOBaHUN (DU3HMUECKUX
MIPOIIECCOB paclpeniessaTh OO0f3aHHOCTH B TPYIIE B COOTBETCTBUU C
ITIOCTaBJIEHHBIMH 3a/1a4aMU, CJIEANTh 3a BBINOJHEHUEM IUIAHA JIEUCTBUU U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
JEATEIbHOCTh T'PYIIIBI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
MIPOSBIISA TOTOBHOCTD pa3peniaTb KOH(MIUKTHI
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHThI COAEPKAHNUS
pasaeJia 3JIeMEHTa
®U3MKA U EE POJIb B [IO3HAHWU OKPYXXAIOIIETO MHUPA
®dusuka — Hayka O npupoze. SBieHus npupojabl. Ouznyeckue
11 SIBJICHUSL: MEXaHUYECKHUE, TEIUIOBbIE, AJIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3ByKOBBIE
Ouznyeckue BeIMYUHBL. V3MepeHue QU3NYECKUX BEIHYHMH.
1.2 duznyeckue puOOPBHI. [TorpemHocTsb U3MEpEHUIL.
MexnyHapoaHasi cCUCTEMa €AUHULL
EctecTBeHHOHayuyHBId ~ METOJ  TO3HAHUS:  HAOIIOACHHE,
1 13 [IOCTAHOBKA HAY4YHOI'O  BOINPOCA, BBIABMKEHHE TMIIOTES,
SKCIEPUMEHT o MIPOBEPKE TUIOTE3, OO0BsICHEHHE
Ha0JII01aeMOT0 SIBJICHHUS
1.4 Onwucanne pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuueckue pabOTHI:
N3mepenue paccTossHAMN.
15 N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
' Onpenenenre pa3sMepoB MaJIbIX TENl.
N3mepenne rtemmeparypbl IOpU  HOMOLIM  KHIAKOCTHOTO
TEPMOMETPA U JaTUUKA TEMIIEPATYPHI
ITEPBOHAYAJIbHBIE CBEJEHW S O CTPOEHMU BEIIIECTBA
21 CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. OMbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BELIECTBA
29 JIBrkenune yactull BemiecTBa. CBA3b CKOPOCTH  JIBHXKEHHS
' yacTull ¢ TemnepaTypoil. bBpoyHoBckoe nBuxkenue, tupdysus
23 B3aumopeiictBue  9acTHI[  BeIIECTBA:  NPHUTSHKEHUE U
OTTAJIKUBAaHUE
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE ra30B, KUAKOCTEN
2 24 u TvBépz[HX (kpucTannuyeckux) Ten. B3auMoCBs3b MEXIy
CBOMCTBAMM BEIIIECTB B PA3HBIX arperaTHBIX COCTOSTHUSAX U UX
ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[IpakTudeckue pabOTHI:
Onenka AuaMmeTpa aroMa METOJOM PSAOB (C MCIHOJIb30BaHUEM
26 ¢dororpaduii).
OnpIThI 10 HAOJIOIEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B.
OneITel 10 OOHApYKEHHUIO JEHCTBUS CHUJ MOJIEKYISIPHOTO
MIPUTSDKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexanudeckoe BUXKEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE
JIBUKEHUE
3 32 Cxopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM JIBHIKEHHH.
' Pacuér nytv ¥ BpeMEHU IBUKCHUS
33 SBnenue uHepuuu. 3aKoH MHepUUU. B3aumopeicTBue Ten Kak

IIpUYrMHa UBMCHCHHA CKOPOCTHU ABUKCHUSA TCII. Macca xak MEpa
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HHCPTHOCTHU TCJIa

3.4

[InotHocts BemecTBa. CBS3b IUIOTHOCTH C  KOJIWYECTBOM
MOJIEKYJI B €IUHHIIE 00hEMA BEIIECTBA

3.5

Cula KaK XapakTepHUCTUKA B3aUMOJICHCTBHS Tell

3.6

3.7

Cuina ynpyroctu u 3akoH ['yka. M3mMepenue cuiibl ¢ MOMOIIBIO
JMHAMOMETpa

SBnenue TATOTEHUS U criia TshkecTH. Cuia TSHKECTH Ha JIPYTrux
mwia"geTax. Bec Teina. HeBecomocTh

3.8

3.9

3.10

Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHUE MOKos. TpeHue B
IIPUPOJE U TEXHUKE

Cio)keHWe  Cwi, HampaBJCHHBIX MO  OJHOHW  NIPSIMOM.
PaBHOelicTBYIOIIIAS CHIT

[IpakTuueckue pabOTHI:

OrmpenenieHne CKOPOCTH PABHOMEPHOTO JBMXKEHUs (IIapuKa B
KHUJKOCTH, MOJICIIH IJIEKTPUUYECKOTO aBTOMOOUJIS U TaK Janee).
Ompenenenne cpeaHed CKOPOCTH CKOJBXKEHHUST Opycka Wiu
mapvKa M0 HAKJIOHHOHM IuiockocTd. OmnpeneneHue IMIOTHOCTU
TBEpAOro Tena. OMbITh, JIEMOHCTPUPYIOIIUE 3aBUCHMOCTH
pacTspkeHus (nedopMaliuu) MpyKUHBI OT MPUIOKEHHON CHUJIBL.
OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb CHJIBI  TPEHUS
CKOJIBXKEHHUSI OT Beca Tela M XapaKTepa COINPUKACAIOLIUXCS
MMOBEPXHOCTEMN

3.11

@usnyeckue SBICHUS B IPUPOAE: IPUMEPHI JBHKEHUS C
pasIM4YHBIMM CKOPOCTSIMM B JKMBOM M HEXHBOH IPHUPOLE,
JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenue TBEporo Tena. CnocoObl yMEHbIIEHUS U YBEIUUEHUS

4.1
JTaBJICHUS

42 JlaBenne Tasza. 3aBUCHMOCTH JIaBJICHHS Tra3a OT 0O0BEMa,
TEMIEPATYPhI

43 [lepenaya naBrneHus TBEPABIMU T€TIaMH, )KUJIKOCTSIMHU U Ta3aMU.

' 3akoHn [lackans. [THeBMaTHYECKHE MAIITUHBI

3aBUCHMOCTH JTABJICHUS KUJIKOCTH oT TJTyOUHEI.

4.4 lunpocratuueckunit  mapagokc. CooOmiarommecs  COCY/BI.
MunpaBnryeckre MeXaHU3MBI
Atmocdepa 3emnu U armocdepHoe agaBieHue. [IpuymHb

A5 CYLIECTBOBaHMSI ~ BO3AYyIIHOW  oOomouku  3emiu.  OmbIT
Toppuuennu. 3aBUCHUMOCTb aTMOC(HEpPHOrO  JaBJIEHHUS  OT
BBICOTHI HaJT YDOBHEM MODSI

46 N3mepenue atmocdeproro nasnenus. [Ipubopsl 1is usmepeHus
aTMOC(EepHOTO TaBJICHHS

47 JleiicTBre XUAKOCTH W Ta3a Ha MOTPYXKEHHOE B HUX TeJO.

' BrrTankuBatoniast (apxuMezioBa) cuia. 3akoH Apxumena

4.8 [InaBanue ten. Bo3gyxormnnaBanue
[IpakTuueckue padbOTHI:

4.9 HccnenoBanne 3aBHCHUMOCTH Beca Tela B BoJe OT 00bEMa

MOTPY’KEHHOM B JKMAKOCTh YacTh Tena. OmnpenesieHue
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4.10

411

BBITAJIKUBAIOLLEH CUIIBL, JEUCTBYIOLLEH Ha TEJI0, MOTPYKEHHOE B
#uakocTh. [IpoBepka HE3aBHCHUMOCTHU BBITAIKUBAIOIIEH CHUIIBL,
JEUCTBYIOIEH HA TEJIO B >KUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLIME 3aBUCHUMOCTb  BBITAJIKHMBAIOUICH  CHJIBI,
JEHCTBYIOLIEN Ha TEJO B )KUJIKOCTH, OT 00bEMA MOTrPyKEHHOMU B
KUJKOCTh YacTH Tela M OT IUIOTHOCTH  KHUJKOCTH.
KoncTpynpoBanue apeomerpa Uiad KOHCTPYMPOBAHHUE JIOJKU U
orpeJiesieHue €€ Tpy30n0bEMHOCTH

dusnueckue SBICHUS B MPHPOJE: BIHUSIHHE aTMOC(hepHOro
JABJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

Texuuueckue yCTpoOiicTBA: cooOl1aromecs CoCy/bl,
YCTPOMCTBO BOJONPOBOJA, THAPABINYECKUIN MPECC, MAHOMETP,
O6apomeTp, BICOTOMED, TOPUTHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT' U

51 Mexanunueckas pabora

5.2 MexaHn4decKkast MOILIHOCTD

53 [IpocThie MeXaHM3MBI: phIUar, OJIOK, HAKJIOHHAS ILJIOCKOCTb.
[IpaBuiio paBHOBeCHUsI pbluara

54 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy

55 «300TOC TPaBMIO» MeXaHUKH. Ko3(pGhUIMEHT MOJIe3HOro
JercTBUsSI MeXaHu3MOB. [IpocThie MeXxaHU3MBI B OBITY 1 TEXHUKE

5.6 [loTeHuManpHasi 3HEPTUU TeJa, HOJHATOro HaJ 3eMIEn

5.7 Kunernueckas sneprus

58 Ilonnas mMexaHudecKas § SHeprusi. 3aKOH W3MEHEHUs |
COXpaHEHUs MEXaHUYECKON IHEPTrUun
[IpakTuueckue padbOTHI:
Onpenenenue pabOThl CHUIBI TPEHUS TMPH PABHOMEPHOM

59 JNBIDKEHUM  Tella 10  TOPU3OHTAIBHONW  TMOBEPXHOCTH.
HccnenoBanue ycnosuii paBHoBecus peiuara. Mzmepenue KITI
HAKJIOHHOM  IUIOCKOCTH. M3ydeHwe 3akoHa COXpaHEHUs
MEXaHUYECKON IHEPTUU

5.10 du3nyuecKue SIBJIEHUs B IPUPOJIE: PhIUary B TEJle YEJIIOBEKa

511 TexHuueckue yCTpoMCTBa: pblyar, MOJABUKHBINA U HETIOABUKHBIN

0JIOKU, HAKJIOHHAS! TJIOCKOCTb, IPOCThIE MEXAHU3MBI B OBITY
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8 KVIACC

Kox Kon
pasziena IeMeHTa IIpoBepsiemMble 3j1eMeHTHI COAePKAHUS
TEIIJIOBBIE SBJIEHM A

OcCHOBHBIE TIOJIOKEHHUS MOJICKYISPHO-KUHETUYECKOU TEOpUHr

6.1 CTpOeHHUs BemiecTBa. Macca W pa3Mepbl MoOJeKyn. OTbITHI,
MOATBEPKIAIOIIINE OCHOBHEIC MTOJI0KEHUS
MOJICKYJIIPHOKHHETHYECKON TEOPUH

6.2 Mopenu TBEPIOTO, XHUIAKOTO M Ta3000pa3HOTO COCTOSHHMA
BemectBa. Kpucrammmdyeckue u amopdHbie Tena

6.3 O0bsaAcHeHNE CBOﬁETB ra3oB, JXKHIKOCTEH U TBiépﬂHx TEJ Ha
OCHOBE TOJIOKEHUH MOJIEKYJIIPHOKHHETUYECKOM Teopuu

6.4 CmauuBaHUE M KalTWJUISIPHBIC SBJICHUS

6.5 TennoBoe paciMpeHue u cxxaThue

6.6 Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO TEIIOBOTO
JIBHKEHHUS YaCTHII

6.7 Buytpennsas osueprus. CrnocoObl W3MEHEHHs] BHYTPEHHEU
SHEPTHH: TEIUIONEpeiaua U COBEpIIEHNUE PabOThI

6.8 Buner Teronepemaum:  TEIUIONPOBOAHOCTH, KOHBEKIIHS,
U3ITy4yeHue

6.9 KonuuecTBo TemnoTel. Y aenbHast TEIIOEMKOCTD BEIECTBA

6.10 TenmnooOMeH  TEIJIOBOE paBHOBECHE. Y PaBHEHHE TEILIOBOTO
OanaHca

6.11 [InaBneHue u OTBEpJEBaHUE KPUCTAUIMYECKUX BEIIECTB.

6 VY ienbHas TEII0Ta TIaBICHUS

[TapooGpazoBanue u kouzaeHcarus. Mcnapenwe. Kunenwue.
6.12 VYnensHas ~ Temyora  mapooOpa3oBaHUS.  3aBUCHUMOCThb
TEMIIEpPaTypPhl KHIIEHUSI OT aTMOC(EPHOTO JTaBICHUS

6.13 BnaxxHocTh Bo3ayxa
6.14 DHeprus TomuBa. Y ieibHasi TENI0Ta CrOPAHUs
[Ipunnuns! padotsl TernoBbix asurateneid KIIJ[ temmosoro
6.15 naBurarens. TeruioBble OBUTATENW M 3alUTa OKpYXKaroLlew
cpeabl
6.16 3aKOH COXpaHEHHs] M MPEBPALICHUS SHEPTUHU B TEIUIOBBIX
mpolueccax
[IpakTuueckue padbOTHI:
OnbITel 10 OOHApPYXKEHUIO JEMCTBUS CHJI  MOJIEKYJISIPHOTO
MPUTSKEHUS.
OneITHI O BBIpAIIMBAaHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIN
caxapa.
6.17 OnbITl 1O HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUsl Ta30B,

KUJKOCTEN U TBEPABIX TEIL.

Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3IyXa
OT ero o0bEMa 1 HarpeBaHUS WIH OXJIAXKICHUS.

[IpoBepka ruUMOTE3Bl JIMHEHHOW  3aBUCUMOCTH  JIJTMHBI
CTONOWKA JKUJIKOCTH B TEPMOMETPUYECKON TpyOKe OT
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TEeMIIepaTyphl.

HaOntoneHne wu3MeHeHUsT BHYTpPEHHEH »HHEpruu Tela B
pe3yiabTare Terionepeaays U paboThl BHEIIHUX CHUIL.
HccnenoBanue siBieHUs TemsaooOMeHa MpU CMELIMBaHUU
XOJIOAHOW U rOpsiYeil BOJBL.

Onpenenenne KOJIMYECTBA TEILIOTHI, IIOJYYEHHOIO BOJOW IpU
TETIO0OMEHE C HarPeThIM METAJUTMYECKUM LIUITHHIPOM.
Omnpenenenne ynenbHON TEIUIOEMKOCTH BEILECTBA.
HccnenoBanue npouecca uCrapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3yXa.
Onpenenenne ynenbHON TEIUIOTHI IUIABJICHUS JIBJA.

dusndyeckue ABJICHUS B IpHUPOAC: MOBEPXHOCTHOC HATAXKCHHUC
W KalMUWJUIAPHBIC ABJICHUA B MPUPOAC, KPUCTAJIJIBI B IIPHUPOAC,

6.18 nznyuenue CouHila, 3aMep3aHue BOJAOEMOB, MOPCKUE OpHU3HI;
o0Opa3oBaHHe POCHI, TYMaHa, WHEsl, CHera.
Texuuueckue YCTPOMCTBA: KaIuJUISAPBI, [IPUMEPBHI
WCIIOIb30BaHUS ~ KPUCTAUIOB, JKHJKOCTHBIM  TEPMOMETD,
6.19 JATYMK TEMIEpaTyphl, TEPMOC, CUCTEMa OTOIUJICHUS JOMOB,

TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, [BUTATEINb
BHYTPEHHETO CrOPaHUs.

OJIEKTPUYECKHUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. [[Ba posa aIeKTpUIeCKUX 3apsiioB

BsaumopneiictBue  3apspkeHHbIX  Ten.  3akoH — Kynona
1.2 (3aBUCHMOCTb CHJIBI B3aUMOJEHCTBUSL 3apSDKEHHBIX TEN OT
BEJIMYMHBI 3apSA0B U PACCTOSHUSI MEXTy TEJIaMH)

Onexktpuueckoe mojne. Hampsk€HHOCTB  DIIEKTPUYECKOIO
7.3 nosig. [IpuHnun cynepno3uuuu 3NeKTpUYECKUX moJed (Ha
KaueCTBEHHOM YPOBHE)

Hocutenn  snexkTpuyeckux — 3apsiioB.  DIE€MEHTapHBIM

7.4 anekTpuyeckui 3apsa. Crtpoenue artoma. [IpoBogHuKM U
JUAJIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa

76 DNEeKTPUYECKUI TOK. Ycnosus CYILIECTBOBaHUS
AIEKTPUUYECKOTO TOKA. MICTOUHHUKY MOCTOSIHHOTO TOKA

77 JIeHCTBUSL DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
MarHiTHOE). DIEKTPUYECKUN TOK B JKUJIKOCTSIX U razax

78 Onektpuueckas  1enb. Cuna  Toka.  DIEKTpUYECKOE
HaIpshKEHUe

79 ComnpoTHBieHHE MPOBOJHMKA. YJIETbHOE CONPOTUBIICHHE
BelIeCTBa

7.10 3akon OMa y1st yJacTKa [enu

711 [TocnenoBarensHOE u napajuiesIbHOe COETMHEHHE
MIPOBOIHUKOB

712 PaGota 1 MOITHOCT ANEKTPUYECKOTO TOKA. 3akoH JIkoyms —
Jlenna

713 DONeKTpUYeCcKre IeNmu W TMOTPEOUTEN  DIEKTPHYECCKOU
sHeprum B ObITy. KopoTKoe 3aMbIkanme

714 [lIocTtostHHbIE ~ MarHuTHL.  B3auMmopeicTBME  MOCTOSHHBIX

MarHuToB
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MarautHoe mosie. MarHuTHOE TOJIE 3EMJIM M €r0 3HAYCHUE

7.15
JUIs1 )KU3HU Ha 3emiie

Oneir Opcrena. MarmutHoe mojie 3JIEKTPUYECKOIO TOKA.

7.16
[IpuMeHEeHNE INEKTPOMArHuTOB B TEXHUKE

JlelicTBUe MAarHUTHOTO TIOJsi HAa TPOBOJHHUK C TOKOM.
DNEeKTpoABUTATENIb  MOCTOSIHHOTO Toka. Vcmonb3oBanue
JJICKTPOJIBUTATENIed B TEXHMYECKHUX YCTPOMCTBAX U Ha
TpaHcropTe

7.17

OneiTel @apanes. SIBieHHE 3IIEKTPOMArHUTHOW MHAYKLHUU.

7.18 [IpaBuiio Jlenma

Onektporereparop. CrnocoObl TOMYYSHHUS JIICKTPHYECCKOU
7.19 SHEPTUH. DJIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX MCTOYHUKAX
SHEPTUU

[IpakTuueckue pabOTHI:

OneITEI O HAOJIOMCHUIO JJICKTPH3AIMHA Tel WHAYKIHUCH W
IIPU CONPUKOCHOBEHHH.

HccnenoBanue  OEHCTBHS — DJIEKTPUYECKOrO  IOJIL  Ha
MIPOBOJIHUKY U JAUDJICKTPUKHU.

COopka u mpoBepka pabOThl  DIEKTPUYECKOW  IIEMH
IIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAPSIKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MIYIIETO 4Yepes
pPE3UCTOp, OT CONPOTUBIICHUSI PE3UCTOPA M HANPSIKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb SJIEKTPUUYECKOIrO
CONPOTUBIICHUS TNPOBOJHUKA OT €ro JJUHBI, IUIOLIAIN
MONEPEYHOT0 CEYEHUSI U MaTepHuaa.

[IpoBepka  mpaBuiia  CJIOKEHHUS  HAOpsDKEHWM — TIpH
MOCJIeIOBATEILHOM COEMHEHUHU JIBYX pe3ucTopoB. [IpoBepka
npaBujia JJIg CUJIbl TOKA MPU NapaJJIEIbHOM COEAUHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUECKOTO TOKa,
uaymero yepe3  pesucrop. OmnpeneneHue  MOIIHOCTH
AJEKTPUYECKOTO  TOKA,  BBIJEISEMON  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWAYLIETO dYepe3
JaMIIOYKy, OT HampspbkeHus Ha Heil. Omnpenenenme KITJ]
HarpeBatens. MccnegoBaHue MarHMUTHOTO B3aUMOJICUCTBUS
MOCTOSIHHBIX ~ MAarHuToB. V3ydeHWe MarHMTHOTO  TOJIS
MOCTOSIHHBIX MarHUTOB MPH MX OOBEAMHEHUU U Pa3cliCHUU.
UccnenoBanme  OEHCTBUS  DAJEKTPUYECKOTO  TOKAa  Ha
MAarHUTHYIO CTpEJIKY. OnbITHI, JIEMOHCTPHUPYIOLINE
3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa W HampaBJeHUs TOKAa B KaTYIIKE.
N3ydyeHnue nelcTBUS MAarHUTHOTO TIOJISI HAa MPOBOJHHK C
TOKOM. KonctpynpoBanue u U3y4eHue paboThI
anektpoasurarens. Mamepenue KIIJ] anextpoaBurarenbHoi
YCTaHOBKH. OneITel 1O HCCIEAOBAaHUIO  SIBJIICHUS
AJIEKTPOMArHUTHOW WHIYKIIMW: WCCIEOBAaHNE W3MEHEHUHN
3HAUYEHMs ¥ HAMPABJICHUS] MHAYKIIMIOHHOTO TOKa

7.20

duznueckue SBICHUS B OpUPOAC: IJICKTPUUICCKUC ABJICHHUA B

7.21
atMocdepe, IMEKTPUUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE
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7.22

nosie 3emiid, Ipeid MOICOB, POIb MArHUTHOTO TOJS IS
KU3HH Ha 3emiie, MOJIIPHOE CUSTHUE

TexHudeckue  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEpMETP,
BOJIETMETP, PEOCTaT, CUETYMK DJICKTPUYECKOH DHEPIuH,

3JIEKTPOOCBETUTEIILHBIC puooPHI, HarpeBaTelIbHbBIE
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUICCKHE
MIPEIOXPaHUTEIIH, JIEKTPOMATrHUT, AJIEKTPOJIBUTATEITH

IIOCTOSAHHOI'O TOKA, rCHEPATOPp IMMOCTOSAHHOI'O TOKa
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9 KVIACC

Koa
pasnea Koa a1ementa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
MEXAHWYECKUE SIBJIEHM I

81 MexziHqucxoe nBkeHue. MartepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTENLHOCTh MEXAHUYECKOI'O IBIKEHUS

8.3 PaBHOMEpHOE TPSMOJIMHEHHOE JBUKEHUE

8.4 HepaBnomepHnoe mnpsimonuHeliHoe ABWKeHue. CpenHsss u
MT'HOBEHHAsI CKOPOCTh Tella IPU HePaBHOMEPHOM JIBUKCHHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIIMHENHOE ABUKEHHUE

8.6 CBo6oguoe nanenne. OnbITel [anunes
PaBHoMepHOe [nBIKeHUE 10 OKpykHocTH. Ilepuox wu

8.7 yacToTra oOpamieHus. JIluHelHas u yrjioBas CKOpPOCTH.
LleHTpOoCTpeMUTENbHOE YCKOPEHHE

8.8 [TepBerii 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akon HproToHa

8.11 [IpuHIMI CyneprnO3UIIUH CUTT

8.12 Cuia ynpyroctu. 3akoH ['yka

813 Cuna TpeHHS: CHJIa TPCHHS CKOJBXKEHHUS, CHIa TPEHUS
MIOKOSI, IPYTHE BUJIbI TPEHUS

8.14 Cuna TsHKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHUe
CBOOOIHOTO MaIeHUS

8 8.15 JBuxenue mnaHer Bokpyr Connua. IlepBas xocmuueckas

cKopocTh. HeBecoMoCTh 1 meperpy3ku

816 PaBHOBecue maTepuanbHOW TOUKH. AOCOIIOTHO TBEpAOE
TEJIO

8.17 PaBHOBecue TBEpAOro TENma € 3aKPEINIEHHOM  OCBIO
BpaieHus. MoMmeHT cuibl. LleHTp TsokecTH

8.18 Nmnynbce Tena. M3menenne nmnyinbca. IMmynbe cuiibl

8.19 3aK0H COXpaHCHHS HMITYJIbCA

8.20 PeakTuBHOE ABHKEHIE

8.21 Mexanunyeckas paboTa U MOIITHOCTh

8.22 PaGora cun TsaxkecTH, ynpyroctu, TpeHusi. CBsi3b 3HEPTUU U
paboThI

8.3 [ToTeHnmansHas  HEPrUs  Teja,  MOJHATOTO  HaJ
MMOBEPXHOCTHIO 3eMITH

8.24 [ToTeHumanpHast SHEPTUsl CKATON MPYKUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU

8.26 3aKOH COXpaHEHUs MEXaHUYECKON SHEPTUun
[IpakTudeckue pabOTHI:
Ompenenenne cpeaHel CKOPOCTU CKOJbKEHUs OpycKa Win

8.27 IBIKEHUSA apuKa o HaKJIOHHOH IUIOCKOCTH.

OmnpeneneHre yCKOpEHHUs Tejla MPU PaBHOYCKOPEHHOM
JBUKEHUHU 10 HAKJIOHHOW IMJIOCKOCTH.
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HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka TUMOTE3bl: €CAM IPU  PABHOYCKOPEHHOM
JBYDKEHUM 0€3 HauyaJIbHOW CKOPOCTU IIyTH OTHOCSITCS Kak
pAa HEUETHBIX YHCEI, TO COOTBETCTBYIOUIUE MPOMEXKYTKU
BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHMS CKOJIBKEHUS OT
CHJIBI HOPMaJIbHOT'O JIaBJICHUS. Omnpenenenue
KodpuuueHTa  TpeHus  CcKoibxeHus.  OmnpeneneHue
KECTKOCTU NMpYyXuHbL. OnpenenaeHre padoThl CUIIbI TPEHUS
IIPY PAaBHOMEPHOM JIBWKEHUHU TeJa IO T'OPU30HTAIBHON
noBepxHocTu. Omnpenenenne paboThl CHIIBI YIPYTOCTH TPU
noabEMe TIpy3a C MHCIOJb30BAaHMEM HEMOJBH)KHOTO U
MIOJIBUKHOTO OJIOKOB

duznueckre SBICHUS B npupoac: NpuJIMBbBI WU OTJIMBBI,

8.28 nBukeHue 1uiaHeT COJIHEYHOM CHUCTEMbl, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTAHU3MOB
8.29 TexHnueckue YCTPOMCTBA: CITUAOMETD, JaTYNKHU

TIOJIOKCHMUSL, PACCTOSHUA U YCKOPCHUS, PAKCThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABUMIKCHUC. OcHOBHEBIE XapaKTCPHUCTUKHU

9.1 KOJIeOaHUM: TIepPHO/I, YaCTOTa, aMIUTUTY/Ia

92 MareMaTtnueckuil U NpyKUHHBIA MasTHUKU. lIpeBpamenne

' SHEPTUU MPU KosieOaTeIbHOM JIBHKEHUHU

93 3aryxatomue KojebaHus. BBIHYXIEHHbIE KOJI€OaHUS.
Pe3onanc
Mexannyeckue BoOJIHBI. (CBOWCTBA MEXaHWUYECKUX BOJIH.

9.4 [IpononpHbIe W TIONEpEeYHbIE BOJHBL J[JTMHA BOJHBI U

' CKOpPOCTh €€ pacnpocTpaHeHUs. MexaHW4YecKHue BOJHBI B
TBEPJIOM TeJIe, CECMUYECKUE BOJTHBI

9.5 3ByK. ['/pomMKOCTh U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6 Wudpa3Byk u yapTpa3ByK
[IpakTuueckue padbOTHI:
Onpenenenne  4acToThl W Mepuoja  KojeOaHui
MaTeMaTU4eCKOro MasiTHUKA.
Omnpenenenre 4acTOThHI M TIepHoa KoyeOaHui PY:KMHHOTO
MasTHHKA

97 HccnenoBanme  3aBUCHUMOCTH — Tlepuoja  KoleOaHui
MOABEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanme  3aBUCMMOCTH  mepuoja  KojeOaHui
NMPY>KUHHOTO MasTHUKA OT Macchl rpy3a. IIpoBepka
HE3aBHCUMOCTH Teproja KonebaHuil rpys3a, MmoJABEIIeHHOTO
K HUTH, OT MacChl TIpy3a U IKECTKOCTH TPY>KUHBI.
N3mepenue yckopeHust CBOOOTHOTO MaeHUS
dusnyueckue SBJICHUS B TMPHUPOJE: BOCIPUITHE 3BYKOB

9.8 KUBOTHBIMH, 3€MJIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
IIyHaMH, X0

99 TexHuueckue  yCTpPOWCTBA:  3XOJIOT,  HCIOJIb30BAaHUE

yIABTPa3ByKa B ObITY U TEXHUKE
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OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DIEeKTPOMarHuTHOE TMOJIe. JICKTPOMATHUTHBIC BOJIHBI.
CBolicTBa 2JIEKTPOMATHUTHBIX BOJTH
10.2 [Ixana 37eKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas Tnpupoja cera. CKOpPOCTh CBeTa.
BomHoBEIE cBOIiCTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C IOMOLIBIO
MOOWIBHOTO TeNeoHa
dusnyueckue SBICHUS B IPUPOJIC: OMOJOTHYECKOE ACHCTBIE
10.5 BUJMMOTO,  YIbTPa(HOIETOBOTO ¥  PEHTTEHOBCKOTO
W3y4YCHHI
106 Texnuueckue YCTpOMCTBA: } HCIIOJIb30BAHUE
3JICKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlygyeBas mogenb cBeta. McTtounuku cBeta
11.2 [IpssMonuHEHOE pacIpOCTpaHEHHUE CBETA
113 Otpaxkenune cBera. Ilnockoe 3epkayio. 3aKOH OTpaKEHUS
cBeTa
114 [Ipenomnenue cera. 3akoH mpenomieHus: cBera. [lomHoe
BHYTpPEHHEE OTpaKEHUE CBETa
11.5 JIunza. Xop jtyyen B IMH3€
116 OnTuueckass cucrema (¢orToamnmapara, MHKPOCKONa U
TellecKoma
117 I'maz kak onTuyeckas cucTema. bIM30pyKOCTh U
JATbHO30PKOCTh
118 Paznoxxenue Oemoro cera B crnektp. OmbiTel HbroTOHA.
CrnosxeHue CieKTpaabHBIX IIBETOB. Jlucepcus cBeTa
[IpakTudeckue pabOTHI:
11 HccnemoBanne 3aBHCHMOCTH yIila OTPaKCHHSI CBETOBOTO
Jy4a OT yIJia MajeHus..
N3ydeHne XapakTepUCTUK H300paKeHUs TMpeaIMeTa B
MJIOCKOM 3epKaje.
HccnemoBanue 3aBUCHMOCTH yTJIa MPEIIOMIICHHUST CBETOBOTO
11.9 Jy4a OT yIJia MaJeHus Ha TPAHUIIe «BO3JIYX — CTEKIIO.
[lonydyenne wu300paxkeHWi! ¢ MOMOUIbIO coOuparomen
JIMH3BI.
Onpenenenne HOKYCHOTO PaCCTOSHUS U ONTHICCKOW CHIIBI
coOuparoIe JTMH3HI.
OMBITHI 11O PA3JIOKEHHUIO OSJIOTO CBETA B CIIEKT.
OneITEl TIO BOCTIPUATHIO IBETa NPEIAMETOB TIPH HX
HaOJTIOJICHUH Yepe3 I[BETOBBIC (DUIIBTPBI
Oduznyeckue sBICHUS B mpupoje: 3aTmeHus CoiHIa u
11.10 JlyHbl, IBETa TEJ, ONTUYECKUE SBIIEHUS B aTMocdepe (IIBET
Heba, pedpakuus, pagyra, MUPax)
1111 TexHuyeckue ycTpoicTBa: OUYKH, MEPUCKOMN, (hoToammapar,
OIITHYECKHE CBETOBOIBI
12 KBAHTOBBIE SIBJIEHU I
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OmnbiTel  Pesepdopma u mnaHerapHas MOJAEIb aToMa.

12.1 Mopaenb aroma bopa

192 Hcnyckanue ¥ TOMJIOIMIEHHWE CBeTa aToMoM. KBaHTEHI
JIuneityaTbie CIEKTPbI

12.3 PannoaktuBHOCTH. Anb(ha, 6eTa- 1 raMMa-u3TydeHUs

124 Crtpoenue aromHoro sapa. HykioHHas mojeinb aTOMHOTO
sapa. M3oTonsl

125 PagnoaktuBHble mpeBpamenus. Ilepuox momypacnana
aTOMHBIX sI7Iep

126 SnepHble peakuuu. 3aKOHBI COXpPAaHEHUS 3apsIOBOrO U
MacCcOBOI'0 YHCEN

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

128 Peakuuu cunte3a u neneHus suep. VICTOUHUKH SHEpruu
ConHua u 3B€311

129 SAnepnas _ DHEpreTHKa. [eiictBue  paaMOAaKTUBHBIX
M3ITy4eHUN Ha KUBbIE OPraHU3MBbI
[IpakTuueckue pabOTHI:
HabGntogeHne CIUIOMIHBIX H  JIMHEHYATBHIX  CIIEKTPOB

1210 U3ITy4eHUsl.
HccnenoBanne TPEeKOB: M3MEPEHHWE DHEPTUU YACTHULBI 10
TOpPMO3HOMY NyTH (110 oTorpadusim).
W3mepenune paanoakTHBHOTO (poHa
®usnueckue  ABIEHUS B NPUPOJE:  €CTECTBEHHBIN

1211 paaMoaKTUBHBIN (HOH, KOCMHUYECKHE JIYUH, paznoaKTHBHOE
U3ITy4YeHNE MIPUPOHBIX MHUHEPAJIOB, JCHCTBHE
PaMOAKTUBHBIX U3ITyYEeHUI Ha OpraHU3M YeJIOBeKa

1212 TexHuyeckue ycTpoicTBa: CEKTPOCKOI, HHIUBUAYAIbHBIN

JO3UMETp, KaMepa Bunbscona
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ITPOBEPAEMBIE HA OI'D IIO ®HU3UKE TPEBOBAHHMA K PE3YJIIBTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBHON ITPOITPAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGoBaHWsI K INpeJIMETHbIM pe3yJbTaram 0a30BOro
MPOBEPAEMOro YPOBHSI OCBOEHHSI OCHOBHOH 00pa30BaTeILHONH NMPOrpaMMbl OCHOBHOIO
TpeOoBaHus o0mero odpasosanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKK B HAYYHOH KapTHHE MHUPa; chOPMUPOBAHHOCTH
0a30BbIX MPEJCTABICHUNA O 3aKOHOMEPHOW CBS3M M II03HABAEMOCTH
SBJIGHUH  TPUPOABI, O  POJIU  DOKCIEpUMEHTa B  (QHU3UKE, O
cucreMooOpasymomeil poiar (U3MKH B Pa3BUTUM ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJOTWH, 00 3BOJMIOUMU (PU3NYECKUX 3HAHUN U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHpa, O BKJIaJ€ POCCUICKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB
OKPY’KaIOIlIEro MUpa, pa3BUTUE TEXHUKH U TEXHOJIOTUH

3HaHUs O BHJAX Marepuu (BEMIECTBO M IOJIE), O JBWKCHHU KaK CIocooOe
CYIIECTBOBaHUSA MaTepuu, 00 AaTOMHO-MOJICKYJISPHOM TEOpPUU CTPOEHUS
BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJCHUH NPUPOJbI (MEXaHUYECKHX,
TEIJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHUE pa3IMyaTh SIBICHUS
[0 ONHCAHMIO WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLMX AaHHOE (PU3NYECKOE SBJICHHE; YMEHUE paclo3HaBaTh
MPOSIBJICHWE W3YYCHHBIX (PU3MUECKUX SBICHHHA B OKPYXAIOIIEM MHpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHU)

BJ'IaI[eHI/Ie OCHOBaMM MOHSATHUMHOTO arrapara U CHUMBOJHMYCCKOI'O A3bIKa
(1)I/ISI/IKI/I N HCIOJB30BAHUC HUX JId PCHICHUA y‘Ie6HI)IX 3a1a4; YMCHUC
XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/I3I/ILICCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3Ys q)yHﬂaMeHTaJIBHBIG N OMIIMPUYICCKHEC 3aKOHBI

YMeHne OomuchBaTh HU3YUCHHBIC CBOMCTBA TEII U q)HSHHGCKI/Ie SABJICHUA,
HCIIOJIb3YA (I)I/I3I/IIIGCKI/IC BCIMYHMHBI

Brnanenne ocHoBaMM METOJIOB HAyYHOT'O IO3HAHMS C y4ETOM COOIIOACHUS
npaBui 0€30MacHOro Tpyaa: HaOMoieHNe (PU3NYECKUX SIBICHUI:
YMEHHME CaMOCTOSITENbHO COOMPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY U3
JAHHOTO Habopa 00OpYIOBaHUS 1O MHCTPYKIMH, ONMUCHIBATh XOJI OIBITA U
3aMMChIBaTh €T0 Pe3yNbTaThl, HOPMYIUPOBATh BHIBObI;
NPOBE/IEHUE TPSAMBIX M KOCBEHHBIX M3MEPEHUH (U3NYECKUX BEJINYMH:
yMEHHE  IJIaHUPOBaTh  HM3MEPEHMs,  CaMOCTOSITENIbHO  COOMpAaTh
5 9KCIIEPUMEHTAIBHYIO YCTAHOBKY IO HMHCTPYKIMH, BBIYMCIATH 3HAUECHHE
BEJIMYUHBI U aHAJIM3UPOBATh MOJIyY€HHbIE PE3yJbTaThl C YUETOM 3a/1aHHOMN
MOTPEIIHOCTH PE3YJIBTATOB U3MEPEHNUI;
IIpOBEJICHHE HECJIOKHBIX JKCIIEPUMEHTAIIbHBIX UCCJIE/IOBaHMI;
CaMOCTOSITENIbHO COOMpaTh HKCHEPUMEHTANBbHYIO YCTAaHOBKY M MPOBOJIUTH
UCCIIEIOBaHUE 10 MHCTPYKIUH, MPEACTABIATh MOJYy4YEHHBIE 3aBUCUMOCTH
¢u3nyeckux BeIMYMH B BHAE TaOmuI W TrpaduKOB, YYUTHIBATDH
MOTPEIIHOCTH, JeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIEI0BaHUS

[TonnmaHne xapakTepHBIX CBOMCTB (M3MUYECKUX MOeNed (MarephaibHas
TOYKa, aOCOJIFOTHO TBEPJOE TEJIO, MOJIEIM CTPOEHUS ra30B, KUIAKOCTEH U
TBEPABIX TEJI, TUIAHETAPHAs MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
S7Ipa) U yMEHUE PUMEHATh UX JJIs1 00bsCHEHHS (PU3NYECKHX MPOLIECCOB

YMeHne o0bACHATh (PU3NUECKUE MPOIIECChl M CBOWCTBA Tell, B TOM YUCIIE U
B KOHTEKCTE CHUTyallMd IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
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YaCTHOCTH, BBISBISATh NPUYUHHO-CIEJACTBEHHBIE CBS3M M  CTPOUTH
OOBSICHEHHE C OMOpO Ha HM3YyYEHHbIE CBOICTBa (D)M3MUECKUX SBIICHUH,
(u3nUecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICTTH

YMeHue pemath pacu€THble 3a1a4uu (Ha 6aze 2 — 3 ypaBHEHU), UCIIONIB3YS
3aKOHBI M (POPMYIIBI, CBA3BIBAMOIINEC (DU3MYECKHE BETUYHUHBI, B YACTHOCTH,
3aMMchIiBaTh KPaTKOE YCJIOBHME 3a/1ayH, BBISABIATH HEIOCTAOIIME JaHHbIE,
BEIOMpATh 3aKOHBI H (OpPMYINBI, HEOOXOmUMBIC s €€ peleHus,
WCIOJIb30BaTh CIPAaBOYHbIC JIaHHBIC, MPOBOAUTH PACUYETHI M OLEHUBATh
PEAUTUCTUIHOCTD MOJIYYCHHOTO 3HAYeHUS (PU3MUECKON BEIMYMHBI; YMEHUE
OTNpeAENATh Pa3MEPHOCTh (U3MYECKON BEITUYMHBI, MOJIYYEHHOW MpH
pelIeHuN 3a/1a4u

10

YMeHHe XapaKTepHu30BaTh IPUHLUIIBI JCHCTBUAS TEXHUYECKUX YCTPONCTB, B
TOM 4YHcJ€ OBITOBBIX NPUOOPOB, M INPOMBILIUIEHHBIX TEXHOJIOIMYECKHX
MPOIIECCOB IO UX OIMMCAHUIO, HCIIONB3YS 3HAHUS O CBOWCTBAX (PM3UYECKUX
SIBJICHUH 1 HEOOXO0JUMBble (pU3HUECKUE 3aKOHOMEPHOCTH

VYMeHue HUCIoNb30BaTh 3HAHUS O (U3UYECKUX SIBJICHUSAX B IOBCEIHEBHOU
KHU3HH 11 o0OecrieueHnss O€30MacHOCTH TMPH OOpAIIeHUH C OBITOBBIMH
npubopaMH M TEXHUYECKUMH YCTPONCTBAMH, COXPAHCHHS 3JI0POBbS U
COOJIIOJICHUST HOPM SKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOIIEH cpene;
MOHUMaHKE HEOOXOMUMOCTH TPUMEHCHHUs JIOCTHIKCHUH (U3uKu |
TEXHOJIOTUH [T PallMOHAIBHOTO MPHPOIOTIOIE30BAHHS

11

OnblIT TouMCKa, TpeoOpa3oBaHUS M NPEACTaBICHUS HHGOPMAIHUU
(GU3MYECKOr0  COAEp)KaHUS C  HUCHOJb30BaHUEM  HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI; YMEHHE OLIEHHBAaTb JOCTOBEPHOCTh
MOJy4YeHHOM MH(popMalMM Ha OCHOBE MMEIOUIMXCS 3HAaHUH WU
JIOTIOJIHUTEIBHBIX HCTOYHUKOB; YMEHHE HCIOJb30BaTh NPHU BBITOJIHEHUU
y4eOHBIX 3a/JlaHuil HAYYHO-TIONYJISIPHYIO  JIMTEpaTypy (HU3UYECKOro
coJiep’KaHusl, CIpaBOYHbIE MaTepUalIbl, pecypchl ceTu HTepHeT; BajeHue
0a30BbIMHM HaBBIKAMHU MpeoOpazoBaHMs WH(GOpPMALMU M3 OHON 3HAKOBOM
CUCTEMBl B JIpyIyl0; YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE U
YCTHBIE COOOIIEHUsI HA OCHOBE MH(OPMAIMH U3 HECKOJIBKUX UCTOUHUKOB

INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 110 ®PU3UKE
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Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMS

1 MEXAHWYECKUE SIBJIEHM I
11 Mexanudyeckoe JBWKEeHHe. MarepuanpHas Touka. Cucrema  oTcyéra.
OTHOCHUTEIBHOCTD JIBUKCHUS
19 PaBHOMepHOE M HepaBHOMepHOE jaBrkeHHe. CpemnHsis cKopocTh. Dopmyna s
BBIYUCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE NpsSMOIUHEHHOE IBM)KCHHE. 3aBUCUMOCTH KOOPIMHATBHI Tejia OT
BPEMCHH B Cy4ae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBHIKEHUSI:
13 M1) =Xy +vd
I'padukr 3aBUCHMOCTH OT BpPEMEHHM JIsi MPOCKIMU CKOPOCTH, IPOCKIINH
MepeMelIeHNs, IyTH, KOOPJAWUHATHl TIPU PABHOMEPHOM MPSIMOJIMHEHHOM
IBIKEHUH
3aBUCHUMOCTh KOOPAMHATHI Telda OT BpPEMEHH B Cllyuae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
5
Syf)=vy = f+ay = ;
2
@opmynbl AN MPOCKIUU IEPEeMENICHUs, MPOCKIMH CKOPOCTH U TMPOEKINH
YCKOPEHUS TIPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHYKCHUH:
2
1.4 .sx(r]=vh-r+ax-3.
U.\'('f) =Up, T4, 1,
a.(f) =canst,
U:x: - lez =2a,s,
['padmku 3aBUCUMOCTH OT BPEMEHH ISl TPOCKIUU YCKOPEHHSI, MPOEKIINH
CKOPOCTH, TPOEKIMH TMepeMeIeHUsl, KOOPJAUHATHI TPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBH)KCHUN
CBobGomnoe maneHue. GopMysbl, OMUCHIBAIOIINE CBOOOIHOE IMAJICHUE Teja TI0
15 BEepPTHKANHU (IABM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTEIHHO TOBEPXHOCTHU
3emin). ['paduky 3aBUCUMOCTH OT BPEMEHH JIJISi TMPOCKIIMH YCKOPCHHS,
MPOEKIIMU CKOPOCTH U KOOPJUHATHI IPU CBOOOIHOM Ma/ICHUH Tella IO BEPTUKATU
CkopocTh paBHOMEpPHOTO [BIDKEHHS Tela IO OKPYXHOCTH. HampaBnenue
CKOPOCTH.
@dopmyna sl BBHIYUCICHHUS CKOPOCTH Yepe3 PaJuyC OKPYKHOCTH M TEPHUOJ
oOpareHus:
b= 2R
T
16 LenTpocTpemurenbHoe yckopeHHe. HampaBiieHHe IIEHTPOCTPEMUTEIHLHOTO

yckopenus. @opmyiia Jyisl BBIYUCICHHUS YCKOPEHUS

2
_u
“R
CDOpMy.TIa, CBA3bIBAIOIIAsA NMEPUOA U HaCTOTY O6paI_I_IeHI/I${Z
V= 1
T
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Macca. IInotHocts Bewmecta. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:

1.7 _m
V
1.8 Cwia — BektopHas uzuveckas BennuuHa. CIoKeHHe CHIT
1.9 SIBnenune nnepiuu. [lepBriii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-d
1.10
CoHarnpaBieHHOCTh BEKTOPa YCKOPEHHUS TeJIa U BEKTOpPa CHJIbI, JEHCTBYIOIEH HA
TEJ0
B3aumoneiictue tein. Tperuit 3akod HeroToHa:
1.11 F. —_F
117 T 12
Tpenue Mokos U TpeHUe CKOJbxKeHUs. DopMyia i BHIYUCICHHUS MOJYJISI CHJIBI
TPEHUSI CKOJIbKECHUS:
1.12 p
Fo=u-N
Hedopmarus Tena. Ymopyrue u Heynpyrue aedopManuu. 3aKOH YIPYyrou
113 nedopmaruu (3akoH ['yka):
F=k-Al
Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TATOTCHHUS:
my -mMm,
F=Gg —L1 2
R
1.14 Cuna TspxecTu. Y CKOpeHHe CBOOOTHOTO MaieHHS.
®opmyna 175 BBIYUCIECHUS CUJIbI TSKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.
JBrxenne tuianer Bokpyr Connpma. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs 1 neperpysku
Nmnynse Tena — BekTopHas pu3nyeckas BEIUUMHA.
1.15 P=mi
HNmnynbe cucremsl Ten. U3MeHenne nmnynbsca. MMIynbsce cuibl
3aK0oH COXpaHEHUsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEII:
1.16 D=y, +i, U, =const
PeaktuBHOE NBHXKEHUE
Mexannueckasi pabota. @opmyra it BEIYUCICHUS paOOThI CUJTBI:
A=Fsoosa
1.17 MexaHu4eckass MOIIIHOCTD:
A
N==
I
Kunerndeckass u moTeHmuanbHass oHHeprus. Dopmyna s  BBUUCICHUSA
KMHETUYECKOW SHEPrUH:
HE_J‘E
1.18 E.=—"_
x
2

Teopema 0 KUHETHYECKOU dHEprun. Dopmyiia g BbIUUCICHUS MTOTEHIHMATBHON
SHCPTrUU TCJid, MIOAHATOIO
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E_=meh
HaT 3eMIICH: F =

1.19

1.20

MexaHnueckas SQHeprus:
E=E;+E »

3aKOH COXpaHEHUs MEXaHWYECKOW 3Hepruu. Popmysa A 3aKOHA COXpPaHEHUS
MEXAaHUYECKOM 3HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON PHEPIUH ITPH HATMYUH CUJIBI TPEHUSL.

[TpocThie MeXaHU3MBI. «30J10TO€ IPABUIIO» MEXaHUKH.
Peruar. Moment cwist; M - Fl.
YcioBre paBHOBECHS phlyara:

M +M, +..=0
[ToaBU>XHBIN U HEMMOABWKHBINA OJIOKH. KIII IIPOCTBIX MEXAHU3MOB,
n= Aﬂmma
A‘S&TI:E"IBEE&H

1.21

1.22

1.23

1.24

JlaBnenue TBEPAOTrO TEINA.
_F
< P=%"
®opmyina /17151 BBIYMCIICHUS IABICHUS TBEPIOIO Tena:
JlaBiieHue ra3a. ATMOC(EepHOE TaBICHHE.
['uppocTaTyeckoe 1aBieHUE BHYTPH KUJIKOCTH.

dopmyna 11 BBIYMCIICHUS TABJICHUS BHYTPU KUIKOCTH:
D=pgh+p_.,

3axoH [lackans. ['mapaBaudeckuii npecc

3akoH Apxumena. Popmyna Uil  ONPENEIECHMs] BBITAIKMBAIOIICH CHIIBI,
JICHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WIH ras:

Fag =PEV

Ycnopue miaBaHus Tena. [1naBanue CYAOB 1 BO3AYXOIJIABAHUC

Mexannueckue KosieOaHus. AMIUIMTYAa, TEPHOJ U YacToTa KOJIeOaHHi.
®dopmyna, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJEOAHMIA:

v=a
T

1.25
1.26

1.27

1.28

Marematnueckuii W TPYKUHHBIM MasATHUKW. [IpeBpamieHue sHepruv npu
K0JIeOaTeIbHOM JIBUKEHUHU

?)aTYXaIOH_II/IC KoJIeOaHMsI. BLIHY)KIICHHBIG koJsieOanus. Pe3onanc

Mexanudeckue BOJIHBL [IpojioibHBIC M TIONIEpEYHbIC BOJHBI. J[JIMHA BOJHBI U
CKOPOCTb PACIPOCTPAHEHUS BOJIHBI:

L=v-T

3Byk. I'poMKocTh M BbICOTa 3BykKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha TPAHHIIC
nByX cpen. MHbpa3Byk U yabTpa3ByK

1.29

IIpakxmuueckue pabomoi
H3mepenne cpenHell IUIOTHOCTH BEILIECTBA; APXMMEIOBOM CHIIBI; KECTKOCTH
NPYKUHBL, KO3(ULIMEeHTa TpEeHHs] CKOJIBXKEHHS; PaOOThl CHJIBI TPEHUS, CHIIBI
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YIPYrOCTH; CpPEeIHEH CKOPOCTH IBHXKEHUs OpyCKa IO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHus: Opycka IpH ABM)KEHHMM IO HAKJIOHHOM IUIOCKOCTH; 4YacTOThl M
nepuosia KojeOaHM MaTeMaTHYeCKOro MAasTHHKA, 4YacTOThl M Iepuoja
KOJIEOAHUH MPY)KMHHOTO MasATHUKA; MOMEHTA CWJIbI, IEHCTBYIOLIEr0 Ha pblyar;
paboThI CHJIBI YIPYTOCTH MIPU MOIBEME TPY3a € TIOMOIIBIO HETIOABMKHOTO OJI0Ka;
paboThI CUIIBI YIIPYTOCTH IPHU NOABEME Ipy3a C IOMOILBIO TOJIBUKHOTO OJI0KA.
HccnenoBanne 3aBUCUMOCTH apXMMEJOBOH CHIIBI OT 00bEMa MOTPYKEHHOU
YacTH Tejla U OT IUIOTHOCTH >KMJKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHJIBI
OT MAaCCHI T€JIa; CUJIbI TPEHMSI CKOJIBKEHHS OT CHUJIbI HOPMAJIbHOTO JIaBJICHUS U OT
pOZla MOBEPXHOCTH; CHIIbl YNIPYTOCTH, BO3HUKAIOIIEW B NPYKUHE, OT CTEIEHU
negopMaluy NpYyXKHUHbBI; YCKOpeHHsI Opycka OT yrja HakJIOHa HalpaBlIAIOLIeH;
nepuosia (4acToThl) KoJeOaHUM HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHUOJa
KoJIeOaHUH NPYXKMHHOTO MasiTHUKa OT MacChl Ipy3a U KECTKOCTH IPY>KUHBI;
UCCJIEJIOBAaHUE HE3aBUCUMOCTU IE€pHOoJa KOjeOaHUN HUTSHOIO MAasTHHKA OT
Maccsl rpysa. [IpoBepka ycioBus paBHOBECHs pblyara

Qusuueckue aA61eHUs 6 npupode. TPUMEPbl JBIKEHUS C  Ppa3IUYHBIMU
CKOPOCTSIMH B )KMBOM U HEKMBOW IIPUPOAE, AEUCTBUE CUIIBI TPEHUS B IIPUPOAE U
TEXHUKE, IPUIUBbl M OTIUBBI, JBMKeHUE IIaHeT COJIHEYHON CHUCTEMBI,

1.30 PEaKTUBHOE JIBU)KEHUE KUBBIX OPraHU3MOB, phlYaru B TEJIE YEJIOBEKA, BIMSHHE
atMoc(epHOro NaBieHHs Ha XUBOM OpraHu3M, IUIaBaHUWE pbIO, BOCHpPUATHE
3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUUECKHUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticméa: CIUJOMETP, NATUUKHU IIOJOXKEHMS, PACCTOSHUS U
YCKOpEHUs, ANHAMOMETp, MOAIIUIHUKY, pPAaKeThl, pblYar, MOJIBMXHBIA U

131 HETIOABIDKHBIA OJIOKM, HAaKJIOHHAS IUIOCKOCTB, IPOCTBIE MEXaHU3MBI B OBITY,
COOOIIaoIUeECs COCY/IbI, YCTPOWCTBO BOJOMPOBOJA, THUAPABIUYECKHUI Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPLIHEBOM HAcoc, apeoMeTp, 3XOJIOT,
UCIOJIb30BaHUE YIIBTPa3BYKa B ObITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHBIE  TOJOXEHUS  MOJIEKYJSIPHO-KUHETHYECKOH  TEOPHUM  CTPOCHMS

2.1 BenlecTBa. Monenu TBEPJOro, KUAKOTO U ra3000pa3HOro COCTOSHUM BEIIECTBA.
Kpucrannuueckue 1 amopgHbIe Teaa

29 JIBukenne uactul BemiectBa. CBs3b CKOPOCTU  JBMKEHHMSI 4YaCTUI[ C
Temneparypoil. bpoyHoBckoe nBmxenue, MU dysus

2.3 CmaunBaHue M KallWUISIPHBIE SIBJICHUS

2.4 TemioBoe paclIupeHne U CkaTue

2.5 TennoBoe paBHOBECHE

26 BHyTpeHHHfI sHeprus. PaGora u Termonepenaya Kak CIOCOObI M3MEHEHUs
BHYTpPEHHEN 3Hepruu

2.7 Buel Terionepeaun: TEMIONPOBOJHOCTb, KOHBEKLIMS, U3TyUCHHE
Harpesanne wu oxnaxnenue Tten. KommdecTBo — TemnoTel.  YienpHas

28 TEIUIOEMKOCTb:

O=cm(ty—t)

3aKOH COXPAaHEHHUs SHEPIUU B TEIUIOBBIX IIpoOIeccax. YpaBHEHHE TEIUIOBOTO
2.9 ; . Ql+Qz +..=0

aylaHca:

Ucnapenne u koHneHcaus. V3MeHeHWME BHYTPEHHEW SHEpPruM B MpOLEcCe

2.10 UcnapeHuss M KoHAeHcauuu. KumeHume JKuakocTH. VYenbHas TeIoTa

napooOpazoBanus: L = Q/m
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2.11

BnaxnocTs BO3ayxa

[InaBnenune wu kpucraumszanus. V3MeHeHue BHYTpEHHEH OSHEpruM Mpu
MJIaBJICHUU U KPUCTAUIM3AIMU. Y IeJIbHAs TeIUIOTA IIaBJICHUS:

2.12
0
M m
213 BHyTpeHHsIsI 2HEpTHsl CTOpaHUs TOIUIMBA. Y IeJbHAs TETUIOTa CTOPaHUs TOIUIHBA:
q=0Q/m
2.14 [Tpuntumne! padoTs! TeraoBsix Asuratenei. KIIJ[ TermoBoro aeurarens
Ilpaxmuueckue pabomol
N3smepenue yaenbHON TEIUIOEMKOCTH METAJUIMYECKOr0 LWIMHAPA; KOJIMYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJAOW KOMHATHOW TeMmeparypbl (UKCUPOBAHHOU
Macchl, B KOTOPYIO OIYIICH HArpeThli MHIWHAD; KOJWYECTBA TEIUIOTHI,
2.15 OTJIaHHOTO HArpeThIM IWJIMHIPOM, IOCJE OMYCKaHUSA €ro B BOAY KOMHATHOMH
TEMIIEPATYpPbl; OTHOCUTEIBHOW BIIAXKHOCTH BO3[yXa; VYICIHHOW TEIIOTHI
TUIaBJIeHUs Jbjaa. MccienoBanue u3MEHEHHS TEMIIEPaTypbl BOABI IPU Pa3IMUHbIX
YCIIOBUSX; SIBJIICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOJHOW U TOPSTYEH BOIBI;
mpoliecca UCIapeHus
Qusuueckue s61eHuUss 6 npupode. TOBEPXHOCTHOE HATSHDKCHHE W KallWUISPHBIC
2.16 SBJICHHS B TIPHUPOJE, KPUCTAUIBI B TpHUpoje, uiinydeHue CoJiHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa
Texnuueckue ycmpoticmea: KalWUISAPbI, TPUMEPbl UCIONIb30BAHUS KPUCTAIIOB,
217 JKUJKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMa OTOIUICHHS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBas TypOWHA, JABUTaTelb BHYTPEHHETO
CTOpaHHUS
3 DJIEKTPOMAT'HUTHBIE SIBJIEHU S
3.1 DnekTpu3aius Tel. J[Ba Buaa 3MEeKTPUUECKHUX 3apsiioB
3.2 BsaumoneiicTBue 3apspkeHHBIX Telnl. 3akoH Kynona
3.3 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia
34 Onektpuueckoe rmone. Hanpsyk€HHOCTh 3nekTpudeckoro mons. [IpuHimn
CYMEPIIO3UITNH DJIEKTPUUECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu »snektpudeckux 3apsiaoB. JIeHCTBHE SJIEKTPUYECKOTO TIONS Ha
aNeKTpUudecKue 3apsiabl. [[pOBOTHUKY U AUDTEKTPUKHU
36 [TocTostHuBIN nekTpuueckuil Tok. JlecTBUs snekTpuyeckoro Toka. Cuma Toka.
Hampsokenne. | =g/t, U =A/q
37 DNEKTPUUECKOe COMPOTUBIICHHE. Y AETBHOE AIEKTPUUECKOE COMPOTHBIICHHUE:
R =pl/S
3.8 3akon Oma st ygactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COCIUHEHUE MPOBOTHUKOB:
1, =1, U=U,+U,. R=R, +R,
39 [TapannensHoe coeIMHEHNUE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=I+I;R=2.
2
CwmenranHbie COSTMHEHUS TTPOBOTHUKOB
3.10 PaboTa u MomHOCTE A51ekTpuueckoro Toka. A = Ult, P = Ul
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3.11 0=I'-R-t
3akoH JIxoynsa — Jlenma:

312 OmnpIT 3pET@RL MaruuTHOEe mMOJie MPSIMOTO MPOBOAHUKA C TOKOM. JluHuwm
MarHUTHON WHTYKITUU

313 MarauTHoe IIOJIE IIOCTOSHHOI'O MarHuta. B3auMojeMcTIBHE ITOCTOSHHBIX
MAarHuToB

3.14 JleficTBHE€ MarHUTHOTO TIOJISI HA MIPOBOJAHHUK C TOKOM

3.15 OnbiThl @apajes. SABneHue 35eKTpoMarauTHoM uHaykiuu. [Ipasuio Jlenna
Ipaxmuyeckue pabomul
W3mepeHre  SJEKTPUYECKOTO0  CONPOTHUBIICHHS  PE3UCTOpPA;  MOITHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI  TOKA, BO3HHUKAIOIIETO B TPOBOJHUKE

316 (pe3ucTophl, TaMIIOYKa), OT HANPSHKEHUS Ha KOHIIAX IMPOBOJIHUKA, 3aBUCHIMOCTH
COTIPOTHUBIICHUS OT JJIMHBI TPOBOJIHUKA, TUIOMIAAN €TI0 IMOMEePEYHOr0 CEYCHHS U
YIETBHOTO COTIPOTHBIICHHUS.
[IpoBepka mpaBuia IS JICKTPUUECKOTO0 HANPSDKCHHS IPH TOCISI0BATEIHHOM
COCIMHEHUH TPOBOJHUKOB; TpPaBWJA IS CHIBI AJICKTPUICCKOTO TOKA TIPHU
napajuieIbHOM COSTUHEHUH MTPOBOJHHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue s6leHUs 6 Npupooe: SIESKTPUUYECKHE SBJICHUS B armocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE I0JI€ 3eMJIM, Apeii( IMOJIIOCOB,
POJIb MAarHUTHOTO TIOJISI JIJIs1 YKM3HU Ha 3emuie, MOISIPHOE CUSTHHE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIIEpPMETP, BOJIBTMETP, PEOCTar,
CUCTYMK  DJIEKTPUYECKOH  SHEPTrUH,  OJICKTPOOCBETUTEIBHBIC  MPUOOPHI,

3.18 HarpeBaTeIIbHbIE AJIEKTPONIPUOOPHI (mpumepsl), NEKTPUYECKUE
MPEIOXPAHUTEIN, JJIGKTPOMATrHUT, JJICKTPOJBHUTATENIb TIOCTOSIHHOTO TOKA,
TeHepaTop MOCTOSTHHOTO TOKa

3.19 DOneKTpoMarHuTHbIE BOMHBL [1Ikana 31eKTpOMarHuTHBIX BOJTH

3.20 JlyueBas monenb cBeta. [IpsiMonnHeiHOe pacpoCTpaHEeHHe CBETa

3.21 3akoH oTpaxeHus cBerta. [Iockoe 3epkano

3.22 [Ipenomnenue cBeta. 3aKOH NPETOMIICHHS CBETA

3.23 Hucniepcusi cBera

304 Jlunza. Xox nydeit B nuH3e. DOKycHOE paccTosiHuEe JUH3bI. OnTHYecKas cuia
muusel: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ilpakmuueckue pabomol
N3mepenne onTuYeckod cuibl coOuparomieil TUH3bI; (POKYCHOTO pacCTOSHUS
coOuparomieid JUH3BI (MO0 CBOMCTBY paBEHCTBAa pa3MEpoOB MpeAMeTa W
M300paKeHusl, KOTrJia IMpelIMeT pPAcIoJIOKEeH B JBOMHOM (hokyce), moka3aTens

3.26 MPEIOMIIEHUS CTEeKIA.
HccnenoBanue cBoiicTBa N300paxeHusl, TOTYYEHHOTO C TOMOIIBIO COOMpATOIIei
JUH3bI, W3MEHEHUS (OKYCHOTO PACCTOSHUS JIBYX CIIO)KCHHBIX  JIMH3;
3aBUCHMOCTH yIJIa MPEIOMIICHUS CBETOBOTO JIyda OT yIJia MajeHus Ha TPaHHIIC
«BO3JIyX — CTEKJIO»

397 Qusuueckue senenus 6 npupode. 3atmenus Comnuna u JlyHbl, 1BeTa Tell,
ONTUYECKHE sIBJIEHUs B atMocepe (1BeT Heba, pedpakiys, pagyra, MUPax)

328 Texnuueckue ycmpoticmea: OYKH, TIEpPHUCKOI, (oToammapar, ONTHYECKUE

CBETOBO/IBI
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KBAHTOBBIE ABJIEHUA

PamnoaktuBHOCTh. Anbda-, Oeta-, ramma-usnydeHus. Peakiuu anbda-u Oera-

4.1
pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactuil. [nanerapHas Moenp aToma

4.3 CocraB aTomHoOrO siapa. M30ToIs!

4.4 [lepron nonypacnaaa aTOMHBIX SAEDP

4.5 SAnepHble peakiu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MAaCCOBOT'O YUCEN
Qu3uueckue sA6neHUs 6 npupode: €CTECTBEHHbIM pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4M, PAJUOAKTUBHOE U3IYyYCHUE IPUPOJHBIX MHUHEPAJIOB,
JICHCTBHE PAJUOAKTUBHBIX U3JIyYEHUN HA OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKOII, UHAMBUIYAJIBHBIN NO3UMETP, Kamepa

Bunbcona, siepHas 3HEpreTuka
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