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HNOACHHUTEJBHAS 3AIIUCKA

[Iporpamma o ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsSl COCTaBJIEHA Ha
OCHOBE TIOJIOKEHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS HAa 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHON mporpammsbl, npeactaBieHHbIx B OI'OC OO0, a Ttakxke ¢ yd€ToMm
dbenepanbHOil paboyeit mporpamMMmbl BocniuTanuss W KoHieniuu mnpenoaaBaHus y4yeOHOTO
npeamera «DPusukar.

[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTaBJICHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHOM mporpammbl, mnpeactaBieHHbIX B PI'OC OO0, a Ttakxke C ydeToMm
dbenepanbHOil paboueld MporpamMMbl BOCIUTAHHMS W KOHIEMIUU NpPErnojiaBaHus Y4yeOHOro
npeaMera «dusnkar.

Conepxkanue  mporpamMmbl 1o (U3MKE  HampaBlieHO Ha  (OpMUPOBaAHUE
€CTEeCTBEHHOHAYYHOU TPaMOTHOCTU OOYYAIOIIMXCSI U OpPraHU3aIvi0 W3ydeHHs (PU3MKA Ha
NeATeIbHOCTHON OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO
npeamera B peanusanuu TpedoBannit I'OC OOO K T1UIaHUPYEeMbIM JUYHOCTHBIM U
METanpeIMETHBIM  pe3yJibTaTaM  OOydYeHHs, a TakKe  MEXIPEAMETHbIE  CBS3H
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMUsI.

[Iporpamma o gusnke ycTaHABIUBAET paclpe/eseHrne ydeOHOoro MaTepuaa 1mo rojam
oOydenus (Mo Kiaccam), TpeajiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE pAa3BUTHUS MPEIMETHOTO COJIEpPKAHUS M Yy4YeTe€ BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa C LENBI0 OKa3aHUS METOJAMYECKOW IMOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uznka SABISETCA CHUCTEMOOOPA3YIOMIMM JIJIi  €CTECTBEHHOHAYUHBIX  YYEOHBIX
NPEIMETOB, TMOCKOIBbKY (U3MYECKHME 3aKOHBI JIEKaT B OCHOBE TIPOIECCOB U SIBICHMUIA,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMUEH U (pu3nueckoit reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTHUHY MHPA, MPEIOCTABIIAECT HanboJIee SCHbIEe 00pa3Ibl IPUMEHEHUS
HAY4YHOTO METO/1a MO3HAaHUS, TO €CTh CII0C00a MOMYyUYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa 13 TIaBHBIX 3a7a4 (HU3NIECKOro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHUs
COCTOMT B (OPMHPOBAHUHM €CTECTBEHHOHAYYHOW TI'PAMOTHOCTH M HMHTEpeca K HayKe y
00yJaronuxcsl.

N3yuyenne ¢u3mkn Ha 0a30BOM YpOBHE WIpEnANoiaraeT OBJIAJCHHE CICTYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTB:

e HAy4HO OOBSCHATH SBIICHUS,

e OIICHUBATH M IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICTOBAHNS;

e MHTEPIPETUPOBATH JAaHHBIE M HCMOJIB30BATH HAy4YHBIE JIOKA3aTEIbCTBA IS

MOJy4YE€HUS BBIBOLOBY.

enn n3yuenus (uU3MKH HA YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUs OMPEEICHBI B
KOHIIENIMM TpernojaBaHus ydeOHoro mnpeamera «®Puszuka» B  00pa3oBaTEIbHBIX
opranuzamusax Poccuiickoii deaepannu, peaqu3yrIMX OCHOBHBIE 00Ie00pa3oBaTEIbHbBIC
MPOTPAMMBI.

Henu uzyuenust pu3nku:



e TMpHOOpETEeHHE HWHTEpeca W CTpeMJICHHA OOydaromuxcs K HAYYHOMY H3YYCHHIO
MIPUPOJIBI, PA3BUTUE X UHTEIUICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE TPEACTABICHUM O HAydHOM METOJAE TO3HAaHHA W (QOPMHUpPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIIIECHUS K OKPYKAIOIINM SIBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa HW3YYCHHS OCHOB
CTpOCHUS MaTepUH M PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHUE TPEJCTABICHUH O pOJIK PU3UKHU TSI PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TCXHUKH ¥ TEXHOJIOTHH;

e pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cepax Oymaymiedt mpodeccuoHaIbHOU
JeSTENbHOCTH, CBSI3aHHON C (DU3MKOM, MOATrOTOBKA K JajibHEHIIEMY OOYYEHHIO B
ATOM HampaBICHUH.

JloCcTI)KeHHEe JTUX IeJiel MporpaMMbl 1Mo (U3MKe HAa YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHHs 00ECTIEYUBACTCS PEIICHUEM CIIEIYIOIINX 3a7a4:

e TMpHOOpETEeHHE 3HAHWW O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMPUOOpPETECHHUE YMEHHHA OIUCHIBATL M OOBACHATH (DHU3UYCCKUE SBICHUSA C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

e OCBOGHHE METOJOB DEIICHHUS MPOCTEUIINX PACUCTHBIX 3a/ad C HCIOJIb30BaHUEM
du3HUECKUX MOJICIICH, TBOPUYECKUX U MTPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHMI HaONIOJaTh NPUPOAHBIC SBICHUS U BBIIOJHITH OIBITHI,
nabopaTopHbie pabOThl U IKCHEPUMEHTAIBHBIE HCCIEAOBAHMS C HCIIOJIB30BAaHUEM
U3MEpUTETBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB palbOTHl ¢ MHPOpMalLUel (HU3NIECKOTO COJIEP’KaHUs, BKIIOUYas
UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIDKCHHUSX (U3MKH, aHAIU3 M KPUTHUYECKOE
OIlcHUBaHHUE WH(OPMAIINH;

e 3HAKOMCTBO cO cdepamu Tpo(ecCHOHATBHONW AESITEIbHOCTH, CBSI3aHHBIMU C
Gu3MKOi, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHKCHHUSIX
bu3uYeCKOi HayKH.

OO611ee YuCI0 9acoB, pEKOMEHOBAHHBIX ISl M3yueHus (PU3UKH Ha 0a30BOM ypOBHE, —

238 gacoB: B 7 xiacce — 68 wacon (2 waca B Hezeno), B 8 kiacce — 68 yacoB (2 "aca B Henedo),
B 9 KJlacce — 102 yaca 3 yaca B HEJIETIO).

[Ipennaraemsiii B mporpamMMe 1o (usuke mnepedeHb JabopaTopHBIX padOT U OIBITOB
ABIIETCS PEKOMEHAATENbHBIM, YYHUTENb JeJaeT BBHIOOp MpU MPOBEACHUH JTabOpaTOPHBIX
paboT ¥ OMBITOB C YYETOM WHIUBUIYAIBHBIX OCOOCHHOCTEH OOYyYarommxcs, CHHCKa
HKCIIEPUMEHTATBHBIX 3aJlaHWi, TMPEJIaraéMbIX B pPaMKaxX OCHOBHOTO TOCYJapCTBEHHOTO
9K3aMeHa Mo (u3HuKe.

COIJEP)KAHUE OBYUEHUSA

7 KIIACC
Pu3uka 1 e€ posib B IO3HAHNM OKPYKAKOLIEro Mupa.



®dusuka — Hayka o npupoze. Asnenus npupoasl. Puznueckue ABICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

duznyeckue BeaUuMHbL. M3Mepenue ¢uiznueckux BeauduH. Pusznueckue NpubOpHI.
ITorpemHocTs U3MepeHut Mex1yHapoaHasi CucTeMa €UHUIL.

Kaxk ¢usuka u npyrue ectecTBEHHbIE HAYKW U3y4yaroT npupoay. EcrecTBeHHOHAYUHBIM
METOJI TMO3HAHUA: HAOJIOJEHHE, MOCTAHOBKAa HAYYHOTO BOIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT MO MPOBEpPKE THUNOTE3, OOBACHEHHE HabmomaemMoro sipieHusa. OnucaHue
(u3nUeCKHX SBJICHUN C TOMOILIBIO MOJIENEH

Jlemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIC, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usuyeckue NpuOOPHI U MPOILEypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(POBHIM

npuOopoMm.

Jlabopamopnuie padbomut u onvimol.

1. OmnpeneneHue IEHbI IeIEHUs MIKaIbl U3MEPUTEIHHOTO prbdopa.

2. M3mepenue pacCTOSHUN.

3. M3mepeHue 00bEMa KUAKOCTH U TBEPAOTO TeA.

4. OnpeneneHUe pa3sMepoB MaJbIX TEL.

5. M3mepeHue TemmnepaTypbl MPU MOMOIIM >KUAKOCTHOTO TEPMOMETpPAa W JaT4yMKa

TEeMIEPaTyphl.
6. lIpoBenenue uccienoBaHus MO MPOBEPKE TMITOTE3Bl: TAIBHOCTH IOJETA MIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BHICOTA MYCKA.
IlepBoHayanbHbIE CBEJCHHUS O CTPOCHHH BELECTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne vactull BemiecTBa. CBsSI3b CKOPOCTH JBWKEHUS YacTHUIl C TeMIEpaTypoOMu.
BbpoyHoBckoe nBwxkenue, nuddysus. BzauMmonenicTBue yacTHIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHHMSI BEILIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEW U  TBEPABIX
(kpuctaminueckux) Tteia. B3anMocBs3b MEXIy CBOMCTBAMH BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHuEeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBL.

Jemoncmpayuu.

1. HaGmroneHrne OpOyHOBCKOTO IBHKECHUS.

2. HaGmonenune nuddysun.

3. HaGnronenwue siBneHuiA, O0OBSCHSIOMNUXCS MPUTSHKEHUEM HIIA OTTaTKUBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopnuie pabomst u onvimol.

1. OrmeHka guamMeTpa aToMa METOJIOM PSI0B (C HCTIONIb30BaHUEM (GoTorpaduii).

2. OnbIThI O HAOIIOIEHUIO TEMJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl O OOHAPYKEHUIO AEHCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSIKEHUSI.

JIBMKeHNEe M B3aMMOeliCTBHE Tel.



Mexannueckoe ABWXKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE nBHkeHue. CKOpOCTb.
Cpennsigs CKOpOCTh IPU HEPABHOMEPHOM JBH>KEHUHU. PacyeT myTu U BpeMEHU JBUKEHUSL.
SBnenue uHEpUMU. 3aKOH MHEpUHMH. B3aummopelcTBue Ten Kak NpUYMHA WU3MEHEHUS
CKOpPOCTH ABMKEHHs Ten. Macca kak mepa uHepTHocTH Tena. IlnotHocts BenjecTsa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BELIECTBA.
Cwiia kak xapakTepucTHKa B3aumoneicTBus Ten. Cuiia ynpyroctw M 3akoH ['yka.
N3mepenue cuiibl ¢ IOMOIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U cuia TsokecTd. Cuia
TSDKECTH Ha Jpyrux niaHerax. Bec tema. HeBecomocTs. CriokeHue cuil, HaIpaBJIEHHBIX MO
onHou mnpsMmou. PaBHoxpeucTByromas cuin. Cuna TpeHus. TpeHHE CKONbXEHUS U TPEHUE
nokosi. TpeHue B mpupoie U TEXHUKE.
Jlemoncmpayuu.
1. HaOmoneHre MexaHM4eCcKOro JIBUKEHHUS Tea.
2. M3mepeHue CKOpoCTH NPSIMOJIMHENHOTO JIBUKEHHUS.
3. HaGmronenue siBineHus: HHEPLUU.
4. HaGnrogeHue u3MeHEHUs: CKOPOCTU MPU B3aUMOICCTBUH TEI.
5. CpaBHEHHE Macc IO B3aUMOJIECUCTBUIO TEL.
6. CroKeHHe CUII, HAPABJICHHBIX IO OJJHOM IPSIMOIl.
Jlabopamopnuie padbomut u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIApUKaA B JKMIKOCTH, MOJEIU
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. Ompenenenue cpeHEeN CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa MO HAKJIOHHOM
IIJIOCKOCTH.
Ornpenenenue WIOTHOCTU TBEPAOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh paCTsKEHUs (AedpopMaliun) IpyKUHBI OT
MPUJIOKEHHOU CHUJIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT BECa Tella U
XapakTepa CONPUKACAIOIIMXCS [TOBEPXHOCTEM.

JJaBjeHune TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Hasnenne. CrocoObl yMEHBIICHHMS M YyBEIWYeHUs JaBleHus. JlaBneHue rasza.
3aBUCUMOCTh JIaBJICHHUS Ta3a OT oO0bema, Temmneparypsl. [lepemada naBieHuss TBEPIBIMU
TeJIaMU, KUJIKOCTSIMU U razamu. 3akoH [lackans. [IlHeBMaTHyeckue MalivHbl. 3aBUCHMOCTb
JaBJICHUS KUAKOCTH OT TiyouHsl. ['mapocrarnueckuii mapamokc. CooOIIaronecs: CoCyabl.
I'mppaBnrueckre MEXaHU3MBL.

ATtmocdepa 3emnn u atMochepHoe naBieHue. [[pUYnHBI CYIIIECTBOBAHUS BO3IYIITHOM
obonoukn 3emmu. Onbit Toppuuerum. M3mepenue atMochepHOro AaBieHHs. 3aBUCUMOCTD
aTMOC(EepHOro JaBJICHHs OT BBICOTHI HajJ YypoBHeM Mops. [Ipubopsl 1is u3MepeHwus
aTMOC(EepHOro JTaBIICHHUSI.

JlelicTBME KMAKOCTM W Tra3a Ha IOIPYKEHHOE B HHUX Teno. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIIEPaTyphl.

2. Ilepenaua naBineHHS KUIKOCTHIO U Ta30M.
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Coobmatonuecs CoCy/bl.

I'mppasinueckuii pecc.

[IposiBnenue nerictBust aTMOC(HEPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITATKHUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTU Tela M
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUIIBI BECY BBITECCHEHHOM KUIKOCTH.

YcinoBue IUIaBaHUs TEJ: IUIABAHUE WJIM IOTPYKEHHUE TEN B 3aBUCHUMOCTH OT
COOTHOILIEHUS TIJIOTHOCTEU TENA U JKUIKOCTH.

Jlabopamopnuie padbomut u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPY>KEHHOM B )KUIKOCTh
YacCTH TeJIa.

Ornpenenenue BBITANKMABAIOLIEH CHUJIbI, JEWCTBYIOUIEH Ha TEJIO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIIKABAIOLIECH CHWJIbI, JCHUCTBYIOIIEHW HA TEJIO B
KUJIKOCTH, OT MacChl TeJa.

OnbIThL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BHITAJKUBAOIIECH CUIIbI, IEHCTBYIONIECH HA
TEJIO B XKUAKOCTH, OT 00BEMA MOTPYKEHHON B HKUAKOCTh YACTH TeJIa U OT MIIOTHOCTH
KUJIKOCTH.

KoncTpyupoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKHA M OIpEIENICHUE €€
IPY30I0ABEMHOCTH.

Pa6ora u MOITHOCTB. JHEPrHUS.
Mexanunueckast pabora. MOIITHOCTb.

Ilp
pBI‘{aFa.

OCTBIC MCXAHU3MBI: pbI4Yar, 6JIOK, HaKJIOHHAasA IINIOCKOCTD. HpaBI/IJIO PaBHOBCCHUA
HpI/IMeHeHI/IG IIpaBUJIa PaBHOBCCHA pbIdara K 6HOKy. «3o0110TOC IMpaBHUJI0» MCXAHHUKMU.

Koadppumment monesnoro aerictBust (manee — KIIJI) mpocteix mexanusmoB. I[Ipocteie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckasa sHeprusd. KuHernueckas W mnoreHuumanbHass sHeprus. [IpeBpamenue
OJIHOTO BUJ]a MEXaHUYECKOU 3HEPTUU B IPYyTroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHHKE.
Jemoncmpayuu.

1.

Jla
1.

2.
3.
4.

8 KJIA

[TpuMepbl IPOCTHIX MEXAHU3MOB.

OopamopHble padbomoul u Onvimol.

Omnpenenenrie pabOThl CWIBI TPEHUS TPU PABHOMEPHOM [BIDKEHUW Tela II0
TOPU30HTAIIBHOM IMOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON SHEPTHUH.

CC

TemioBble sIBJIEHNS.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPHM CTPOEHHS BEIIECTBA.

Macca u pa3mepsl aTOMOB U MOJEKYJ. OINbITHI, TOATBEPKIAIOIINE OCHOBHBIE IOJOKEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHUH.



Mogenu TBEpAOro, )KUJKOTO U Tra3000pa3HOro cocTosiHUM BenecTBa. Kpucramiueckue
n amopdusie Tena. OOBbsICHEHUE CBOMCTB Ta30B, JKUAKOCTEH M TBEPABIX TEJI HAa OCHOBE
MOJIO)KEHUW MOJIEKYJIAPHO-KMHETUYECKON Teopunu. CMauMBaHUE U KANWUISIPHBIE SBJICHUS.
TennoBoe pacliMpeHue U cHkaTue.

Temneparypa. CBa3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHHS YACTHIL.
Buytpennsisi sHeprusi. CriocoObl HM3MEHEHUsS BHYTPEHHEW SHEpruu: Teruionepeaadya u
coBepleHue padboTel. Buibl Temionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudectBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBa. TemIo00OMEH U TEII0BOE
paBHOBecHUE. Y paBHEHHE TEIUIOBOro OanaHca. [naBneHue u oTBepAeBaHNe KPUCTATITMYECKUX
BEILleCTB. YJenbHas Teruiota miaBineHus. [lapooOpasoBanue u koHaeHcanus. Hcmapenue.
Kunenue. YnenbHas Temiora mnapooOpa3oBaHUs. 3aBUCUMOCTh TeMIIEPaTypbl KUIICHUS OT
aTMOC(EpHOTO JIaBJICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TormuBa. Y AeibHas TEMJI0Ta CrOPaHUS.

[Mpuniuner padotsl TerioBeix asurateneil KIIJ[ temmoBoro asuratens. TemmoBeie
JIBUTATEJIN U 3alUTa OKPYXKAIOUIEH CPEIbl.

3aKOH COXpaHEHMS U MIPEBPAILCHUS SHEPTUM B TEILJIOBBIX MTPOIIECCaX.

Jemoncmpayuu.

HaGmonenne 6poyHOBCKOTO ABUKEHUSI.
Ha6monenue nuddyszun.
HaGmronenue sBlieHU CMauyMBaHUA U KalTWJUTSIPHBIX SIBJICHUM.
HaGumroenue TenaoBoro pacuimpeHust Tel.
W3menenue qaBiaeHus ra3a npu M3MEHEHUH 00bEMa U HAarpeBaHUHU WIIA OXJIAKICHUU.
[IpaBuiia u3MepeHus: TEMIIEPATYPHI.
Buapr Temionepenayu.
OxmakieHue Mpy COBEPIIEHUU PAOOTHI.
HarpeBanue mipu coBepiieHUN padoThl BHEITHUMH CHIIAMHU.
. CpaBHEHHE TEIIOEMKOCTEN pa3IMUHbIX BELIECTB.
. HaOmronenue kuneHus.
. HaGmronenre mocTossHCTBA TeMIIepaTyphl MPHU TIJIABICHUU.
13. Moienu TeIUI0BBIX IBUTaTEICH.
Jlabopamopnuie pabomst u onvimol.
1. OnbITHI 1O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHUS.
2. OmnbITHI IO BBIPAITUBAHUIO KPUCTAIIJIOB TOBAPEHHOMN COJIM WUJIU caxapa.
3. OmbITH IO HAOTIOICHHUIO TETIOBOTO PACIITUPEHUS Ta30B, )KUAKOCTECH U TBEPIBIX TEII.
4. OnpeneneHue NaBiIeHUS BO31yxa B OAJIJIOHE IIMNPUIIA.
5. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JABJICHUSI BO3JlyXa OT €ro o0bhéMa u
HarpeBaHus WIN OXJIAXKICHUS.
6. IlpoBepka ruMoOTE3bl JHUHEWHOW 3aBUCHUMOCTHU JIJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.
7. HaOmronenue n3aMeHeHUs BHYTPEHHEHW SHEPTUM Tella B Pe3ysibTaTe TEIUIoNnepeiaun u
pabOoThI BHEITHUX CHJI.
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8. HccienoBanue siBI€HUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOIHOU U TOPSYEH BOIBI.
9. OmnpenesieHHEe KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpHU TEIJIOOOMEHE ¢
HarpeTbiM METAJUIMYECKUM LIUITUHIPOM.

10. OnpenenexHne yIeabHON TEIMIIOEMKOCTH BEILIECTBA.

11. MccnepoBanue mpoiecca nenapeHusl.

12. OnpeaeneHne OTHOCUTEIbLHOM BIAXXHOCTH BO3yXa.

13. OnpeaeneHue yAeabHOU TEIUIOTHI TUIaBICHUS JIbA.

JJleKTPUYeCKHEe U MATHUTHbIE SIBJICHMS.

DnekTpusanus Ten. [IBa pojia 3aeKTpudecKkux 3apsaaoB. BzaumoaencTBue 3apsKEeHHBIX
Ten. 3akoH KyrnoHa (3aBUCUMOCTH CHUJIbI B3aUMOJCHCTBUS 3apsHKEHHBIX TEI OT BEJIMYHHBI
3apsiIOB M PACCTOSIHUSI MEXKTY TEJIaMH ).

DnekTpuueckoe notie. Hanpsxk€HHOCTH dneKkTpruyeckoro noss. [IpuHuun cynepno3uunu
ANIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsAioB. DINEMEHTAPHBIN 3eKTpuueckuil 3apsa. CtpoeHue
atoMma. [IpoBOTHUKY U JUAJEKTPUKHU. 3aKOH COXPAHECHUS JICKTPUUECKOTO 3apsi/ia.

DJIEKTPUUYECKUM TOK. YCIOBHUS CYHIECTBOBAHMSI DBJEKTPUYECKOrO TOKa. MCTOYHUKHU
MOCTOSTHHOTO TOKa. JIeMCTBUS JIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MarHUTHOE).
DIIEKTPUUYECKUM TOK B JKMAKOCTSIX U Ta3ax.

Onektpuueckas 1menb. Cuna Toka. OiekTpuueckoe HamnpsikeHue. ConpoTuUBIEHUE
IPOBOJIHUKA. YJIETbHOE CONPOTHUBICHUE BemiecTBa. 3akoH Oma [ ydacTka Lenu.
[TocnenoBaTenpHOE U NApaIEIbHOE COEUHEHHNE TPOBOJHUKOB.

PaGota m MOIIHOCTH 3JEKTpUUYECKOro Toka. 3akoH [[xoymns—Jlenma. DnexTpuueckue
[IENU ¥ OTPEOUTENH AIIeKTpUUecKoil sHeprun B ObITy. KopoTkoe 3ambikaHue.

[TocTositHHBIE MarHUTHL. B3auMoneicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHOE MOJIE.
MaruauTtHoe noJie 3eMJIM U €ro 3HauYeHue JJIs )KU3HU Ha 3emuie. OnbIT Ipcrena. MarautHoe
MOJIE JJIEKTPUYECKOTO0 ToKa. [IpuMeHeHue 3JeKTpOMarHUTOB B TEXHUKE. JlenhcTBue
MAarHUTHOTO TIOJI1 HA MPOBOJHUK C TOKOM. OJIEKTPOJABUraTellb IOCTOSHHOTO TOKa.
Hcnonp3oBaHue 3MEKTPOABUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel  @apanesd. SBiIeHWe dJIEKTpOMAarHUTHON wuHAYKIUU. I[lpaBwio JleHna.
Onexrporenepatop. CrocoObl MOMyYEHHUS SJIEKTPUYECKOW JHEPrHH. DJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

Jemoncmpayuu.

DJneKkTpu3anus Ted.

JIBa poaa aleKTpUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEIL.
Y CTpONCTBO U IEMCTBUE IEKTPOCKOMNA.

DNeKTpocTaThuecKas MHIYKIIHSL.

3aKOH COXpaHEHHUs AJIEKTPUUECKUX 3apSA0B.

[IpOBOTHUKH U TUDIJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUNA 3JEKTPUYECKOTO OIS,

HcTouHrkn MOCTOSIHHOTO TOKA.

JIelicTBUA SIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKU I TOK B )KUJIKOCTH.
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11. ['a30BBIN pa3psa.

12. I3mepenune cuibl TOKa aMIIEPMETPOM.

13. I3mepenue 3eKTpUIECKOTO HAIIPSKEHUSA BOJIBTMETPOM.

14. PeocraTr 1 Mara3suH CONPOTUBIICHUMN.

15. B3anumMoaerncTBUE IMOCTOSIHHBIX MAarHUTOB.

16. MoaenmupoBaHUE HEBO3MOXKHOCTH Pa3AeiICHUS IMOJKOCOB MAarHUTA.

17. MonenupoBaHWE MarHUTHBIX ITOJIEU OCTOSHHBIX MarHUTOB.

18. OmbIT Dpcrena.

19. MaruuTHoe 1oJjie ToKa. JJIEKTPOMAarHur.

20. JlelicTBHE MAarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

21. DJEKTPOABUTATENb MOCTOSHHOTO TOKA.

22. UccrienoBanue sIBIICHUS SJIEKTPOMArHuTHOM MHAYKIIHH.

23. OnbiTel @apanes.

24. 3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOT'O TOKA OT YCIIOBUHM €r0 BO3HUKHOBEHMUS.
25. DJEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

OMBITHI 110 HAOTIOJECHUIO YJICKTPU3ALUH TEJI MHIYKIIUEH U PU CONMPUKOCHOBEHHH.
HccnenoBanne neiicTBUS AIIEKTPUYECKOTO OIS HA POBOAHUKH U JUAJICKTPUKHU.
CoOopka u mpoBepka pabOThI IEKTPUIECKOMN 11U MTOCTOSIHHOTO TOKa.
N3Mmepenue u perympoBaHue CUIIbI TOKA.

N3Mmepenue u perympoBaHue HAIPSKEHMUSI.

HccnenoBanue 3aBUCMMOCTH  CWIBl TOKA, MAYIIETO 4Yepe3 Pe3ucTop,
COIIPOTUBIICHUS PE3UCTOPA U HAIIPSIYKEHUS HA PE3UCTOPE.

S L T o

7. OHI)ITBI, ACMOHCTPHUPYIOIIHUEC  3dBUCHUMOCTL  JJICKTPHUYCCKOI'0O  COIIPOTUBJICHHA

IPOBOJIHUKA OT €0 JJIMHBI, INIOAU TONEPEYHOr0 CEYEHUS U MaTepurara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH MPU MOCJIEI0BATEIBHOM COECIMHEHUU
IBYX PE3UCTOPOB.

9. ITlpoBepka npaBuia JJisl CUJIbI TOKA MPU MapaUIEIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHrne MOITHOCTH 3JIEKTPUYECKOTO TOKa, BBIAEISIEMON HA PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 JTAMIIOUYKY, OT HAMPSIKEHUS
Ha HEW.

13. Onpenenenue KIIJ[ narpeBarens.

14. UccnenoBaHre MAarHUTHOTO B3aUMO/JIEUCTBHUS MOCTOSTHHBIX MArHUTOB.

15. I3ydyeHre MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB MPU MX OOBEIUHEHUH U
pa3aeeHuu.

16. MccnenoBanue AEUCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHI, IEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI B3AaUMOICHCTBUS KAaTYIIKUA C TOKOM
Y MarHuTta OT CUJIbl TOKA M HaIlPaBJICHUS TOKA B KAaTYIIKE.

18. 3yueHue neicTBUSI MATHUTHOTO OISl HA IPOBOJIHUK C TOKOM.

19. KoHCcTpyupoBaHue u u3ydeHue padoThl JJIEKTPOIBUTATENSL.

20. M3mepenune KII/] anekTpoaBuraTenbHOM YCTaHOBKH.



21. ONBITHI IO HCCICAOBAHUIO ABJICHUA BHGKTpOMaFHHTHOfI HHAYKOWH: UCCIICAOBAHHNC
W3MCHCHUM 3HAYCHUS U HaIpaBJICHWA MHAYKIUMOHHOI'O TOKA.
9 KUIACC

MexanuyecKkue siBJICHUA.

Mexannueckoe aBmxkeHrne. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro ABWKeHusA. PaBHOMepHOe IpsMoiiMHENHOe aBvkeHue. HepaBHoMepHOe
NpsAMOJMHENHOe NBHKEHUE. CpenHsass 1 MIHOBEHHAs CKOPOCTh TeJla NPU HEPABHOMEPHOM
JBH>KCHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoiuHElHHOe aBwkeHue. CBOOOJHOE TajJCHHE.
Omnpbitel ["anunes.

PaBHOMepHOE ABMKEHUE 1O OKpYX)HOCTH. [lepuos n yactora oOpamienus. JInnelinas u
yIJ0Bas CKOPOCTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

ITepseiit 3akoH HeroroHna. Bropoi 3akoH Herotona. Tpernii 3akoH HerotoHa. [IpuHnmn
CyNEpPHO3ULIUH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHUS CKOJBXKEHUS, CUiia TPEHUS
MOKOS1, IPYTUE BUJIBI TPEHUSI.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHe CBOOOIHOrO MaJeHHUS.
JBuxxenne mmianer BOkpyr Comuua. IlepBas kocmuueckass ckopocTh. HeBecomocTh u
IIEPErPY3KH.

PaBHOBecue MarepuanbHOU TOUKH. AOCONIOTHO TBEpHOe Teno. PaBHOBecue TBEPIOTO
TeJla C 3aKPEIUIEHHON OChIO BpalieHus. MoMeHT cuisl. LIeHTp TskecTu.

Nmnynece Tena. U3menenne nmnyinbca. IMIMynbc cuiibl. 3aKOH COXPAHEHUSI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanndeckasi paboTa U MOIIHOCTh. PaboTta cui TsbkecTH, ynpyroctu, Tpenus. CBsi3b
sHepruu u padoTel. [loTeHmManbHass SHEPrUs Tena, MOJHATOTO HaJl TTOBEPXHOCTHIO 3EMIIH.
[loreHumanbHass »HEprust cCxarou TNpyxkuHbl. KuHerndeckass osHeprusa. Teopema o
KHMHETUYECKON SHEPTUH. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTHUU.

Jemoncmpayuu.

1. HaGmroneHne MexaHH4eCKOro JBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE ITyTE€H U TPACKTOPUI ABMKEHHS OJTHOTO M TOTO K€ T€Jla OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKOpOoCTH U YCKOPEHHUS PSMOJIIMHENHOTO JBUKEHHUS.

HccenenoBanne Mpu3HAKOB PAaBHOYCKOPEHHOIO JBUYKEHUS.

Habmonenune qBruKeHHs Tea Mo OKPYKHOCTH.

HaGnionenne MexXaHWYECKHX SIBICHMH, TNPOUCXOMSIIMX B CHCTEME OTCcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUN OTHOCUTEJIBHO KaOMHETa
busnKm.
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7. 3aBHCHMOCTbB YCKOPEHUS TeJIa OT MACCHI TeJa U AEHUCTBYIOIIEH HA HETO CUJIBL.
8. HaOmroneHue paBeHCTBA CHII IIPU B3aUMOJACHCTBUM TE.

9. H3meHeHue Beca Tena Npu yCKOPEHHOM JBUKCHUU.

10. [lepenava ummysnpca npyu B3aMMOJAEHUCTBUH TEIL.



11
12
13
14
15
16

. [IpeoOGpazoBanusl SHEPTUU NPU B3AUMOJEHCTBUHU TEL.

. CoxpaHeHHe UMITyJIbCca MPU HEYTIPYTOM B3aUMOECHCTBUMU.

. CoxpaHeHHe uMIyJibca Mpu a0COMIOTHO YIPYTOM B3aUMOJIEHCTBUU.

. Habnronenue peakTuBHOTO IBUYKEHUSI.

. CoxpaHeHHe MEXaHMYECKOM 3HEPTHH MPU CBOOOTHOM NaJACHHH.

. CoxpaHeHne MeXaHU4eCKO SHEPTUH MPU ABMXKEHHUH TeJa O] IEHCTBUEM MPY>KUHBI.

Jlabopamopnuie padbomut u onvimol.

1.

10.

11

KoHcTpynpoBanue Tpakta A pa3roHa M JajdbHEMIIEro paBHOMEPHOIO JIBMXKECHHMSI
[IapyuKa WIH TEJIEXKKH.

Onpenenenue cpeaHeld CKOPOCTH CKOJIbKEHUs OpyCcKa WM JBUKEHUS IIApUKa IO
HAKJIOHHOM MJIOCKOCTH.

Onpenenenne yCKOpEeHHs Tejla MpU PaBHOYCKOPEHHOM JIBJKEHHMHM 1O HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JABUKEHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIAM IMPU PABHOYCKOPEHHOM JBIXKCHMHM 0€3 HadaJlbHON
CKOPOCTH TyTH OTHOCATCA KakK psAJl HEUETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIbI HOPMAJbHOTO
JaBJICHUSL.

Omnpenenenne ko3 PUiMeHTa TPEHUS CKOIBXKEHUS.

Omnpenenenne )xECTKOCTH MPY>KUHBI.

Omnpenenenvie paOOTHl CUIBI TPEHHS IPU PABHOMEPHOM JBIDKEHUM Teja 10
TOPU30HTAIBHON OBEPXHOCTH.

Omnpenenenne paboOThl CHIIbI YIPYTOCTH MPU MOABbEME I'py3a € UCIOJIB30BAHUEM
HETOBMYKHOI'O U TIOJIBUKHOTO OJIOKOB.

. 3ydeHune 3akoHa COXpaHEHMsI SHEPTHH.

Mexannveckue Kosedanuss u  BouaHbl.KoneOGatenbHoe — nBmwkenue. OCHOBHBIE
XapaKTePUCTUKU KOJeOaHWW: TMepuoJl, dYacToTa, aMmIUIUTyaa. MaremMaTHdecKuil u
NpY>XKUHHBIN MasTHUKY. [IpeBpalnienne sHeprun npu KoiuedaTeTbHOM JIBIKCHUH.
3aryxatomue kojebanus. BeinyxeHHbIe Konebanus. Pesonanc. MexaHndeckue BOITHBI.
CBoiicTBa MexaHWuYecKuX BOJH. [IpojonbHbIE M TOINEepeyHble BOJHBL JIIMHA BOJHBI U
CKOpPOCTh €€ paclnpocTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI B TBEPAOM TeJI€, CEUCMHUYECKHUE

BOJIHBI.

3ByK. ' poMKOCTh 3ByKa 1 BbIcOTa TOHA. OTpakeHue 3Byka. IH(ppa3ByK U yIbTpa3BYK.
Jemoncmpayuu.
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HaGmronenne konebanuit Te1 o1 ASHCTBUEM CHITBI TSHKECTH U CHITBI YIIPYTOCTH.
HaGmronenne konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGntoneHue BbIHYKIEHHBIX KOJI€OAHUI U pe30HaHca.

PacnpocTpanenue npogoJibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETIN).

HaGmroneHre 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTHIL.

AKyCTHYECKHN PE30HAHC.



Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHue 4acTOTHI U MEpUOJia KoJeOaHU MaTeMaTHYeCKOro MasiTHUKA.

2. OmpeneneHue 4acTOTHI U IEpUOaa KOJIeOAHUM NPy KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCMMOCTH MepUojia KOJeOaHUN MOBEIICHHOTO K HUTHU I'py3a OT

JUTUHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJeOaHUM NMPYKUHHOTO MasiTHUKA OT MacChl

rpysa.

5. IIpoBepka HE3aBUCUMOCTH NEpHOJa KOoJeOaHUN TIpy3a, MOJABEIICHHOTO K HUTH, OT

MAacChI Tpy3a.
6. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb TMepHoja KOJeOaHUM MPYXKUHHOTO
MasTHHKA OT MacChl Ipy3a M )XECTKOCTU MPY>KUHBI.
7. V3MepeHue ycKopeHusi CBOOOHOTO NaCHHUSI.
JJIeKTPOMATHUTHOE M0JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEeKTPOMArHUTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJHBI. CBONCTBA AJEKTPOMArHUTHBIX
BoyiH. Illkanma ajieKTpOMarHUTHBIX BOJH. MCronb30BaHUE 3JIEKTPOMATHUTHBIX BOJIH JIS
COTOBOM CBSI3HU.

DnekTpoMaruuTHas npupoja ceeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomut u onvimol.

1. M3ydeHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO MOOMIBHOTO TenedoHa.

CaeToBbIC IBJICHUS.

JIyueBas mozens cBeta. Mctounuku ceera. [IpsMonnHeitHOe pacipocTpaHEHHUE CBETA.
3atmenus Connua u JIynel. OtpaxkeHnue ceta. [lnockoe 3epkano. 3aKOH OTPaKEHHsI CBETA.

[Ipenomiienne cBeta. 3akoH npenomiieHusi cBera. [lonHoe BHYTpEeHHEE OTpa)kKeHue
cBera. Mcnonp30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.

Jluaza. Xonx mydeit B ynmH3e. OnThyeckas cucteMa (Qortoarmapara, MUKPOCKOIA H
Teneckona. ['na3 kak ontuyeckas cucteMa. binu3opykocTs U JanbHO30PKOCTb.

Paznoxenune Genoro ceera B crekTp. OnbiTel HetoToHa. CoXeHUE CIEKTPATbHBIX
uBeToB. /ucnepcus ceera.

Jemoncmpayuu.

[IpsAmonHEHOE PacCIpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tomy4yenne n300pakeHM B IITOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTruyeckuil CBETOBO/.

Xom myueit B coOuparomiei JInHs3e.

XO0J Ty4der B paCCeUBAONIEH JIMH3E.

[Tonyuenue n300pa)keHH ¢ MOMOINIBIO JIUH3.

[Mpunuun nelictBus poToanmnapaTta, MUKPOCKOIA U TEJIECKOIA.

10. Mogzens riaza.
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11. PaznoxeHue 0eaoro cBeTa B CIEKTP.
12. [lonmydeHnue 6enoro cBeta MpH CI0KEHUH CBETA Pa3HbIX LIBETOB.
Jlabopamopnuie padbomut u onvimol.
1. HMccnenoBaHue 3aBUCUMOCTH yIJla OTPAKEHUSI CBETOBOTO Jiyda OT yIJla aJeHHUs.
2. M3yuyeHue xapakTepUCTHK U300paKEHUs IPEAMETA B IIJIOCKOM 3€pKaJie.
3. HccnenoBanue 3aBUCHMOCTH yIila MPEIOMIIEHHUS CBETOBOIO Jydya OT yIJia MaJeHus
Ha I'PaHULIE «BO3TYyX—CTEKIIOM.
[TonyueHnue n3o0pa)keHH ¢ MOMOIIBIO COOUpPAIOIIEH JTUH3HI.
Onpenenenne GOKyCHOrO pacCCTOSHUS U ONITHYECKOU CHUJIbI COOMPAIOLEH JTUH3BL.
OnpITHI O Pa3I0KEHUIO OEJI0r0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPUATHIO LIBETA MPEAMETOB MPHU UX HAOIIOJEHUU 4Yepe3 1[BETOBbIC
(GUIBTPBI.
KBaHTOBBIC SIBJICHUS.
Omneitel Pe3epdopaa u nnanerapHas Mmozenb atoMa. Mojaens atoma bopa. Mcnyckanue
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Y TIOTJIOLIEHUE cBeTa aTOMOM. KBaHTHI. JIMHEWYaThIe CEKTPHI.

PanmunoaktuBHOCTh. Anbda, Oeta- W ramma-uznydeHus. CTpoeHHUE aTOMHOIO sjpa.
Hyknonnas mMozens aromHoro simpa. M3ortombl. PamunoaktuBHbIe mnpeBpamienus. [lepuon
MoJIypacraja aTOMHBIX sIEP.

SAnepHble peaknuu. 3aKOHBI COXPAHEHHS 3apsAJIOBOIO M MAacCOBOIO YHCEN. DHEpPrus
CBA3U aTOMHBIX siiep. CBsA3b MacChl M SHEpPIruM. Peakunu cuHTe3a u nesenus sauep. Mictounuku
sHeprun ConHIa U 3BE3I.

SAnepnHas sHepreTuka. J{eicTBUsA paAuOaKTUBHBIX U3JIYYEHUN HA KUBBIE OPTaHNU3MBIL.

Jemoncmpayuu.

1. CHOexTpbl U31y4YEHUS U MOTJIOMIECHHUS.

2. CHoekTpsbl pa3IM4HbIX Ia30B.

3. Cnextp Bojiopoa.

4. HaGmronenue TpekoB B KaMepe BuiibcoHa.

5. PaGora cuérumka HOHU3UPYIOIIUX U3TYUEHUH.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopnuie pabomst u onvimol.

1. HaGmroneHne CIUTONMIHBIX U JIMHEWYAThIX CIEKTPOB U3TyUCHUS.

2. UccnenoBanune TPEeKOB: U3MEPEHUE SHEPTUU YACTHUIBI 110 TOPMO3HOMY MyTH (MO

dotorpadusam).

3. U3mepenue paanoakTHBHOTO (OHA.

IoBTOpHUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTETHLHO-0000MAIONMK  MOAYIh TPEAHA3HAYCH I CHCTEMAaTH3ali |
0000IIeHNsT TPEAMETHOTO COJEpXKAHUSI W OMbITa JEATCIbHOCTH, TPUOOPETEHHOTO TIPH
M3Y4YeHUH BCETO Kypca (DU3MKH, a TaKKe ISl MOATOTOBKA K OCHOBHOMY T'OCY/IapCTBEHHOMY
AK3aMeHY 10 (U3UKe M1 0O0YyYaAIOIIUXCS, BBIOPABIINX 3TOT YUCOHBIN MpPEIMET.

[Ipy wu3yyeHMH JAHHOTO MOJYJIS pEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
NEATeNIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEeUYMBACTCA JIOCTUKEHUE MPEAMETHBIX U
MeETanpeIMETHBIX INIAHUPYEMBIX PE3YIBTATOB 00 yUeHUs, POPMUPYETCS €CTECTBEHHOHAYUYHAS



IPaMOTHOCTh. OCBOCHHME HAaYy4YHBIX METOJIOB HCCIICIOBAHUs SBJICHUN NPUPOIBI U TEXHUKH,
OBJIaJICHUE YMEHUSIMH OOBSICHATh (PU3NYECKHE SIBJIICHUSA, NPUMEHSS MOJIYyYEHHBbIE 3HAHMS,
pelaTh 3a1a4u, B TOM YUCIIE KAYECTBEHHBIE U DKCIICPUMEHTAIbHBIE.

[IpyHIMNIHANTBHO JESATEIBHOCTHBIM XapakTEP JAHHOIO pasjeia Peaau3yeTcs 3a CUET
TOr0, YTO O0YYaIOIIMECs BBITOIHSIOT 33JIaHUsA, B KOTOPBIX UM MPEIaraercs:

Ha OCHOBE IOJIyYCHHBIX 3HAHUW pACIO3HABAaTh M HAYYHO OOBACHATH (PU3MUYECKUE
SIBJICHUS B OKPY’KAIOLEW IPUPOJIE U NIOBCEIHEBHOM KU3HU,

UCII0JIb30BaTh HAyYHbIE METO/IbI HCCIIETOBAaHUS (DU3UUECKUX SIBJICHUHN, B TOM YUCIE JIJIS
IIPOBEPKU TMIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOoOJiee BaXXHBIX JIOCTH)KEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IIPAKTUYECKOT O UCIIOJIb30BAHUS PA3JINYHBIX UICTOYHUKOB DHEPI MU Ha
OCHOBE 3aKOHa ITPEBPAILEHUs U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIUU.

Kaxnas w3 TeM [OaHHOrO MOAYJS BKJIOUAET DSKCIEPUMEHTAIBHOE HCCIEA0BAHUE
o0oOmmaromero xapakrepa. Mofaynb 3aBepliaeTcs NPOBEIECHUEM JIUAarHOCTHYECKOW W
OLICHOYHOM paboThI 32 KypC OCHOBHOTO 00111er0 00pa3oBaHusl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue ¢usuku Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUS HaIpaBiIeHO Ha
JOCTHUKEHHUE JINYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
B pesynbpraTe uszydeHuss (pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS Yy

oOyuyaromierocsi 6yayT copMUpOBaHbI CIAEAYIONINE TUYHOCTHBIE PE3yIbTaThl B YACTH:

e 1) MATPMOTHYECKOr0 BOCTIMTAHUSA:

e - TIPOSIBIICHHE UHTEPECA K UCTOPUU 1 COBPEMEHHOMY COCTOSTHIIO POCCUICKOM (hrU3UUeCKOi
HAYyKU;

e - IICHHOCTHOE OTHOIIEHHE K IOCTIXKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpakIaHCKOI0 M TyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMS:

e -TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B 00CYK/IEHUHU OOIIIECTBEHHO 3HAYMMBIX U STUYECKUX
po0OJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHXKCHUN (PU3UKH;

e - OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX IPUHLIHUIIOB B I€SITEIBHOCTA YYEHOTO;

e 3)3CcTeTH4YeCKOro BOCTIMTAHUSI:

e - BOCHPUSTHE SCTETUYECKUX Ka4eCTB (U3MUECKON HAYKU: €€ TAPMOHUYHOTO MIOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOT0 MO3HAHUSI:

e - OCO3HAHHE IEHHOCTU (PU3UIECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MTO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJOTUM, BAXKHEHUIIEN COCTABIISIONIEN KYIbTYPHI;

e - Pa3BUTHE HAYYHOU JTIO003HATEIIHLHOCTH, MHTEPECA K UCCIEA0BATEILCKON JESTEIIBHOCTH,

e 5) ¢popMupoBanusi KyJbTypPbI 310POBbSI H IMOIHOHAJIHLHOTO HJ1ArOMOTyYHA:

e - OCO3HaHME LIEHHOCTH 0€30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJOTHMYECKOM
MHpE, BaXXHOCTU NpaBui O€30MacHOTO MOBEJEHUS Ha TpaHCIOpPTE, Ha J0porax, ¢
ANEKTPUUYECKUM U TEIJIOBBIM 000pPYAOBaHUEM B JIOMAIIHUX YCIOBUSX;



- cOpMUPOBAHHOCTh HaBbIKa pe(ICKCUH, PU3HAHKE CBOETO MIPaBa Ha OIIMOKY U TaKOTO
e TpaBa y APyroro 4eJaoBeKa;

e 6) TPYAOBOIr0 BOCIUTAHUS:

e - aKTMBHOE y4acCTHE B PEIICHUU MPAKTUYECKUX 3a/]a4 (B paMKax CEMbH, 00pa30oBaTEIbHON
OpraHu3alud, TOpoJa, Kpas) TEXHOJOTMYECKOM M COLMAIbHOW HaIpaBIE€HHOCTH,
TpeOyIOUIUX B TOM YHUCIIE U (PU3NUECKUX 3HAHUN;

e - HHTEPEC K MPAKTUIECKOMY H3yUCHHIO MPO(ECCHii, CBA3aHHBIX C (PUIUKOM;

e 7)3K0JIOTHYECKOI0 BOCTIMTAHUS

e - OpHCHTAIlWSA Ha MPHMEHCHHE (DM3MYCCKUX 3HAHHWM U1 PEHICHHS 3a1ad B OOJIACTH
OKpYJKalOIIel Cpe/ibl, IFIAHUPOBAHKS IIOCTYIIKOB U OLEHKH WX BO3MOKHBIX ITOCJIECICTBUIA
JUISL OKPYIKAIOIEH CpeIbl;

e - OCO3HAHHME III00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U MyTei UX PEeIICHHUS;

e 8) amanmTanMM K H3MEHSIIOIIMMCS YCJIOBHSIM CONMAIBLHON M MPHPOIHOM Cpebl:

e - TOTPeOHOCTh BO B3aUMOJCHCTBUU IIPH BBIIOJHEHHH HCCIIEJOBAHUNA U IPOEKTOB
(HU3NIECKOM HAIIPABIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHHUSM JIPYTHUX;

e - IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IEATEIBHOCTS;

e - IOTPEOHOCTh B (POPMHUPOBAHUHM HOBHIX 3HAHMU, B TOM 4Hcje (HOPMYIMPOBATH HIEH,
HOHSTHSI, THIIOTE3bI O (PU3NIECKUX 0OBEKTAX U SBJICHUSAX;

e - 0CO3HaHME AePHUIUTOB COOCTBEHHBIX 3HAHNI M KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

e - IJITAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETCHUN HOBBIX (DM3HUECKHX 3HAHUIA;

e - CTPEMIICHHEC aHAJIM3MPOBATh W BBIABIATH B3aMMOCBA3M IPHUPOJBI, OOIIECTBA U
9KOHOMHKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (DU3NUYECKUX 3HAHUM;

e - OIICHKA CBOMX JEHCTBHU C YYETOM BIIMSHHUS HAa OKPYKAOIIYIO CPEIY, BO3MOKHBIX
r7100aIbHBIX TTOCIICICTBHA.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pesynbrare OCBOCHHsS mMporpamMmbl IO (HU3WKE HA ypPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOyudaromierocst Oyayt chopMuUpoBaHBI MeTampeJAMeTHbIe Pe3yJabTaThl,
BKJIFOYAIOIINE TTO3HABATEIIbHBIE YHHUBEpPCAIbHbIC Y4YEOHBIEC JCHCTBHUS, KOMMYHHUKATHUBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICUCTBUS, PETYISATHBHBIC YHUBEPCAIbHBIC YI€OHbIC TCHUCTBUS.

ITo3HaBaTe/IbHBIE YHHBEPCAJbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble JJoruueckue AeicTBUS:
e BBIBIISATH U XapaKTEPHU30BaTh CYIIECCTBEHHbBIC MPU3HAKU OOBEKTOB (SIBJICHUM);
e YCTaHaBJIMBATh CYIIECTBCHHBIH TPU3HAK KIACCHU(UKAIMKM, OCHOBAHUSA  JIJIS
000011IeHNS U CPAaBHCHUS,
e BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKTax, JaHHBIX U
HaOJIIOACHUSIX, OTHOCIIIUXCA K (PU3HMYIECKUM SIBICHUSIM;



BBISIBIIAITh IPUYMHHO-CJICICTBEHHBIC CBS3HM MPH W3YYCHUU (PU3UYECKUX SBICHUN U
MPOIECCOB, JAENaTh BBIBOABI C HCIIOJIB30BAaHUEM JEAyKTHBHBIX W WHAYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIABUTATh TUIIOTE3bI O B3aUMOCBA3SIX (DU3MUECKUX BEIINYMH;
CaMOCTOSAITEJIbHO BBIOMpATh CHOCOO pelieHus y4dyeOHOW (Qu3nueckod 3amadu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIICHHUs, BHIOOp Hamboyiee MOIXOSIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTeIbCKHE JEHCTBUSA

HCIIOJIh30BaTh BOMPOCHI KaK UCCJIEI0BATEILCKUM HHCTPYMEHT MTO3HAHMUS;

MPOBOJIUTh IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHY OMBIT, HECIOXKHBIM
bu3HUYeCcKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCCie0BaHNE (PU3NYECKOTO SBJICHHUS;
OIICHUBATh Ha MPUMEHUMOCTbh U JIOCTOBEPHOCTh HHPOPMAITHIO, TIOTYYCHHYIO B XOJI€
UCCJICJIOBAHUS WIN DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpPMYJIUPOBaTh OOOOIIEHUs] M BBIBOALI IO pe3yjibTaTam
NPOBEIEHHOTO HAOJIIOIEHUSI, ONIBITA, UCCIIEA0OBAHMS;

POrHO3UPOBATH BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3MUYECKHUX MPOIIECCOB, a
TaK)Ke BBIJIBUTATh MPEJINOI0KEHHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Pab6ora ¢ unopmanmeii:

NPUMCHSTh PA3JIMYHBIC METOJIbI, HHCTPYMEHTBI M 3aIllPpOChl IIPH MOUCKE M OTOOpE
UH(GOPMAIIMH WK JaHHBIX C YU4ETOM MPEUTOKESHHON yueOHOW (pU3NUeCKON 3a/1auu;
aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATHh U HHTEPIPETUPOBATH HH(POPMAIIHIO PA3THIHBIX
BUIOB U ()OPM TIPEJICTABICHUS;

CaMOCTOSITETTFHO BBIOMpaTh ONTUMAIBHYIO (OpMY TpeACTaBiICHUS WHOOpPMAUUA U
WITIOCTPUPOBATh PEIIaeMble 3aJa4d HECIIOKHBIMH CXEMaMH, AWarpaMMaMH, HHOH
rpaduKoi U X KOMOMHAITUSIMH.

KomMmyHuKaTHBHBIE YyHUBEpPCAJIbHbIE YyYeOHbIe 1eiicTBUS:

B X0JI¢ OOCYXKIEHMsI y4eOHOTrO MaTepuasia, pe3yJbTaToB Ja0OpaTOpHBIX padoOT H
IIPOEKTOB 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TeMbI M BHICKAa3bIBATh UJIEH,
HAIIEJICHHBIC Ha PEIICHUE 33/1a4d U TOJIepyKaHnue 0arokenaTeIbHOCTH OOIICHHUS;
COTIOCTAaBJISITh CBOM CYXKICHUS C CYXACHUSIMHU JPYTUX YYACTHUKOB JIMAJIOra,
O0OHapy>KHUBATh PA3INYUE U CXOJACTBO MO3UIIHIA;

BbIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATh PE3YNbTaThl  BBIMOJTHEHHOTO (U3UYECKOTO  OTMBITA
(3KCIIepuMeHTa, UCCIEA0BaHUs, IPOEKTA);

MOHUMATh M WCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYaTbHON pabOTHI
MIPY pEIICHUU KOHKPETHOW (PU3NUIECKON TPOOIIEMBI;

MPUHUMATH 1I€JI1 COBMECTHOM JIE€SITEIIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA MO €€
JOCTH>KEHUIO: paclpe/ieNiiTh POJIH, 00CYKIaTh MPOLECCH] U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTasi KaueCTBEHHOTO pe3ysibTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JAEHUCTBUS C APYTUMU Yi€HAMU KOMaH/IbI,
OLICHUBAaTh KauyeCTBO CBOEro BKJIaJa B OOMMA NOPOIYKT MO KPUTEPUSIM,
CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOI€HCTBUS.



PeryiasiTuBHbIC YHHBeEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITh MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsX, TPeOYIOLIUX s
perieHus: GU3NUeCKUX 3HAHUI;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOJXO0JAaX MPUHATHUS PEHIeHUI (MHIUBUIYaAIbHOE,
MPUHATHE PELIECHUs B TPYIIE, IPUHITUE PEIICHUN TPyHIION);

CaMOCTOSITEJILHO COCTABJISITh AJITOPUTM pelleHUs (PU3MUECKOM 3aJayd WM IUlaHa
UCCJIEIOBaHUS C Y4ETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh NPEAJIaracéMble BApUAHTHI PEILICHUI;

Jienath BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILIEHUE.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIN HHTEJJICKT:

JaBaTh aJIEKBATHYIO OLICHKY CUTYal[Mu U Mpejjiarath Iiad e€ N3MEeHEHUS;

OOBSACHATh TMPUUYUHBI JOCTHXKEHHS (HEIOCTHKEHHS) pPE3yJbTaTOB IESATEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBHI B IEATEILHOCTH (B TOM YUCJIE B X0/ BBIMOJIHEHUS (PU3UUECKOTO
UCCJICIOBaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB, M3MEHHUBIIUXCS
CUTYallUii, YCTAHOBJICHHBIX OIIMOOK, BOSHUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTH Ce0s1 HA MECTO APYTOro 4YeJIoBeKa B XOJI€ CIIOpa UM AUCKYCCHH Ha HAYYHYIO
TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYrOro;

Npu3HaBaTh CBOE MpPaBO HAa OMIMOKY MpU perieHud (U3MUECKHX 3ajJady WIH B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE IIPaBO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

K xoHIy oO0y4enust B 7 Kjaacce IpeIMETHBIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh COPMHUPOBAHHOCTH Y OOYJAIOITUXCS YMCHHIMA:

UCIIOJIb30BaTh TMOHATHA: (U3MYECKHE W XUMHYECKUE SBIICHHS, HAONIOICHHE,
HKCIIEPUMEHT, MOJIENb, THIIOTE3a, CAMHUIIB (PU3UUECKUX BEJIMYUH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHUS BeIIecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE), MEXaHUIECKOE
JIBUKEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJIMHENWHOE), TPaeKTOpus,
paBHOJACHCTBYIOIMAs cwia, nedopmarus (ympyras, IiacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuyath sBieHus (AuQQy3us, TEIIOBOE JBIKEHWE YaCTUIl BEIIECTBa,
paBHOMEPHOE BIKEHHUE, HEPABHOMEPHOE JBI)KCHHE, WHEPIUS, B3aUMOICHCTBUE
TEJ, pAaBHOBECHE TBEPBIX TEJI C 3aKPETUIEHHOM OCHIO BpAIlEHHUs, TIepeIada JaBICHUs
TBEPABIMU TEIIAMH, KUJIKOCTSIMHU M Ta3aMu, aTMOC(HEpHOE TaBICHUE, UIABAHUE TE,
MPEBPAIICHAS MEXaHUUYECKON YHEPTUH) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOMHUX JaHHOE (PU3NUECKOE SIBIICHUC;



pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3UUECKUX SIBJICHUM B OKPYXKAIOIIEM MUpE,
B TOM yucie (GU3UYECKUE SIBJICHUS B MPUPOJEC: TPUMEPHI JBHKECHUS C Pa3TUYHBIMU
CKOpPOCTAMU B JXKMBOM U HEXMBOM IPUPOAE, NECUCTBUE CWIbI TPEHUS B IIPUPOAEC U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MaBICHUS Ha >KUBOW OpPraHuU3M, IUIaBaHUE PbIO,
phlUary B TeJie YeJIOBEKa, IPHU 3TOM MEPEBOJIUTh MPAKTHUUYECKYIO 33/1auy B YUeOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTBA (TpU3HAKU) (DU3NYECKUX SIBJICHU;

OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel M (PU3MYECKUE SBICHUS, HCIOIB3YS
dbu3nUeckue BeTUUrHbI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh,
CpeIHssl CKOPOCTh, CUJIa YIIPYTOCTH, CHIIA TSXKECTH, BEC TEJa, CUJIa TPEHUSI, TaBJICHUE
(TBEpmoro Temna, JKUIKOCTH, Ta3a), BHITAJKUBAIOIIAs CHJIa, MEXaHUYECKas padoTa,
MOIIIHOCTh, IIJIEYO CHJIBI, MOMEHT CWIbl, KOA()(PUIMEHT TOJIE3HOTO JCHCTBUS
MEXaHU3MOB, KHHETUUYECKasl U MOTEHIMAIbHAS YHEPTHsI), TIPU OMUCAHUU MPABUIIHLHO
TPaKkTOBaTh (HU3UYECKUI CMBICT HCIOJb3YEMbIX BEJIWYMH, HMX O00O03HAYEHUS U
eIUHULIBI (PU3NUYECKUX BEJIWYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
bU3UYECKyI0 BEIUYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeN, (PU3MUECKHE SIBJICHHUS W IPOIIECCHI, HUCIOIb3Ys
IpaBuWIa CI0KEHUS cuil (BJIOJIb OJTHOM mpsAMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUI0 paBHOBECHs phiuara (0JI0Ka), «30J10TO€ MPABUIIO» MEXaHHUKU,
3aKOH COXPAaHEHUs MEXaHWYECKOW JHEPrHM, IpU OTOM J1aBaThb CIIOBECHYIO
(bOopMyNIHPOBKY 3aKOHA M 3aITUCHIBATH €I0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE SBIICHUS, MPOIECChl U CBOWCTBA TE€JI, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTePa: BBISBIATH IPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHNE U3 1—2 JTOTWYECKUX IIAroB ¢ OMOPON Ha
1-2 wu3y4yeHHBIX CBOWCTBAa (HU3MYECKUX SBICHUM, (PU3NYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemiath pacu€THhie 3aaur B 1-2 NEHCTBUA, MCMONB3YS 3aKOHBI W (OPMYIIHI,
CBS3BIBAIONINE (PU3NYECKUE BEIWYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3a7add
3aMMChIBaTh KPATKOE YCIIOBUE, MOACTABIATh (DU3NYECKUE BEIIMYUHBI B POPMYIIBI U
MPOBOJUTH PACUYETHl, HAXOMUTHh CIPABOYHBIE JAaHHBIC, HEOOXOIUMBIC ISl PEIICHUS
3a/iay, OIIEHUBATh PEATUCTUIHOCTD MONTYYCHHOU (PU3NUIECKON BETUUNHBL;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh IMPU MOMOIIU (PU3NIECKUX
METOJIOB, B OINMCAaHUM MCCIEAOBAHUS BBIICIATh MPOBEPSEMOE MPEATIOIOKECHUE
(rumore3y), pa3nuyaTh U HHTEPHPETUPOBATH IMOJYYEHHBIM pe3yiabTaT, HAXOAUThb
OIIMOKH B XOJI€ OMBITA, JIEIATh BHIBOJBI IT0 €r0 PE3yJIbTaTaM;

MIPOBOJIUTH OTIBITHI IO HAOTIOIEHNTO (PU3NUECKUX SBICHUHN WIIH (PU3NIECKUX CBOMCTB
Ten: (OpMyNHpPOBATH MPOBEPSIEMbIE MPEAINONIOKEHUS, COOUpPAaTh YCTAHOBKY U3
MPETOKEHHOTO 000PYI0BaHUS, 3aITUCHIBATE XO/T OTBITA U ()OPMYITHPOBATH BHIBOIBI;
BBITIOJIHSATH MPSIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHHU, MACChI Tella, 00bEMA, CUIIBbL U
TEMIIEPATYPhI C UCIIOIB30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX TPUOOPOB, 3AMUCHIBATH
MOKa3aHus MPUOOPOB C yUETOM 3aJaHHOM a0COIIOTHOM MOTPEITHOCTH U3MEPEHU;



MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOUW (PU3MUECKO BEIIMUMHBI OT APYTOM C
WCIOJb30BAaHUEM  MPSAMBIX  HU3MEPEHUU  (3aBUCUMOCTHM  TYTH  PaBHOMEPHO
JBHOKYILIETOCS TEJIa OT BPEMEHM JIBUKEHHUS TEJa, CUIIbI TPEHUSI CKOJIbKEHUS OT Beca
TEeNa, KauecTBa 0OpabOTKM MOBEPXHOCTEH TEJl M HE3aBUCUMOCTH CHIIBI TPEHUS OT
IJIONIA CONPUKOCHOBEHHS TEJ, CHJIBl YHNPYTOCTH OT YIJIMHEHHUS MNPYKUHBI,
BBITAIKUBAIOIIEH CWJIBI OT O0OBEMA MOTPYKEHHOM YacTW Tejla U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€jda, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO, YCIOBHUH MJIaBaHUS TeJl, yCIOBUM PAaBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHUHU YYEOHOTO HCCIIEIOBaHMS, COOMpATh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUs, CJIEeAysl MPEII0KEeHHOMY TUIaHy, (PUKCUPOBAThH PE3YIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHMH B BHUJE MPEIJIOKEHHBIX TaOIUI] U
rpaduKoB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

POBOJIUTh KOCBEHHBIC H3MEPEeHUs (U3NUECKUX BEJIMYUH (TJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeEJla, CUa TPEHUS CKOJBXKEHUSA, IABJICHHUE BO3/yXa,
BBITAJIKUBAIOIIAsl CHJIa, JCHUCTBYIOIIAd Ha MOTPYKEHHOE B JKUJAKOCTH TEJO,
KOA()(PUIIUEHT TTOJIE3HOTO JEUCTBUS MIPOCTHIX MEXAHU3MOB), CIICIYs TIPEII0OKEHHON
WHCTPYKIIUM: TIPU BBINOJHCHUH U3MEPEHHH COOMpaTh OSKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIYMCIISITh 3HAUCHUE UCKOMOW BEJTMYMHBI,

coOnoaTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abOpaTopHBIM
000py/1I0BaHUEM;

yKa3blBaTh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHNECS COCYIbI, 0apOMETp, phluar, MOABUKHBIN U
HETOJIBW)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MTPHUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HAa HUX OMUCAaHUSA (B TOM YMCIE: MOAMIMIHUKUA, YCTPOMCTBO
BOJOIIPOBOJA, TUAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCTIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBICHUN U HEOOXOAMMBIE
¢usznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHl (HAXOIUTh HMH(POPMALUIO O TMpUMEpax) MPAKTUUYECKOTrO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWUW B TOBCEAHEBHOM KM3HU NJIsi OOECIeYCHUS
0e30macHOCTH TpU OOpalleHHH ¢ MPUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMHU,
COXpaHEHHUS 370pOBbS U COOJIOJCHUS HOPM OKOJOTHYECKOTO TOBEACHHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh OTOOP HMCTOYHMKOB MHGopManmu B MHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3alpoOCOM, HAa OCHOBE HMMEKIOUIMXCA 3HAHUM M NYyTEM
CpPaBHEHHS Pa3UYHBIX HCTOYHWKOB BBIJACIATh HMH(OpMAIUIo, KOTOpas SBISICTCS
MPOTHUBOPEUHNBOUN WIIM MOKET ObITh HETOCTOBEPHOII;

UCIIOJB30BaTh MPU  BHIOJIHEHUWUM Y4YEOHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HYECKOTrO COJEpKaHUs, CIPABOYHBIE MATEpUAlIbl, PECYpChbl CETH
WNutepHer, Bianerb mNpuéMamMud KOHCIIEKTUPOBAHMUS TEKCTa, MPeoOpa3oBaHUs
MH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;



c03/1aBaTh COOCTBEHHBIE KPATKHE MUChbMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE 2—3
HMCTOYHUKOB HH(POpMAIINU (PU3HUUECKOTO COACPIKAHUS, B TOM YUCIIE TyOJIUYHO JIeTaTh
KpaTKue COOOIIEHUSI O pe3ysibTaTaX MPOEKTOB WM y4e€OHBIX HCCIEIOBAHUM, TPU
TOM T'PaMOTHO HCIIOJIB30BaTh M3YYECHHbIH NOHATHMHBIA anmapatr Kypca (QU3UKH,
COIIPOBOKIATh BBICTYIUIEHUE MPE3CHTALIUEN;

P BBITIOJIHEHUHU YUY€OHBIX MPOEKTOB U UCCJICIOBAHUN pacpeieNaiTh 00sI3aHHOCTH B
TPyHIl€ B COOTBETCTBUU C ITOCTABIIEHHBIMU 3aJa4aMU, CJICIUTh 32 BBINIOJIHEHUEM
IUIaHa JEeHCTBHH, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JCATCIBHOCTH
TPYNIIbI, BBICTPAWBAaTh KOMMYHUKATHBHOE B3aUMOJECHCTBUE, YUYUTHIBAS MHEHHE
OKPYXKaOIIHX.

K KOHITY O6y‘leHI/I$[ B 8 KJacce NpCaAMCTHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHC JOJIKHBI

oTpakaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUMA:

UCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKEHHUE aTOMOB U
MOJICKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUEe U aMOp(HbIE Tela,
HACHIIICHHBII M HEHACHIIEHHBIA TMap, BJIAXKHOCTh BO3JyXa, TEMIEpATypa,
BHYTPEHHSIS SHEPTrusi, TEIUIOBOM NBUTATENb, 3JIEMEHTAPHBIN DJICKTPUUECKUMN 3aps/l,
AJIEKTPUYECKOE TO0JI€, MPOBOJAHUKU U JUAJIEKTPUKH, MOCTOSHHBIA DJICKTPUUECKUN
TOK, MAarHUTHOE TOJIE;

paznuyaTh SIBICHMS (TEIIOBOE PACHIMPEHHME W CXKaTue, TEeIionepeaaya, TerioBOe
paBHOBECHE, CMA4YMBAaHUE, KANWUISIPHBIC SIBICHUs, WCIAPECHHUE, KOHJECHCALUs,
IUIaBJI€HUE,  KpUcTaum3auus  (OTBEpAEBaHME),  KHUIIEHUE,  TeIllonepeaadya
(TEeTIONMpPOBOHOCTD, KOHBEKIIHS, U3IIyYCHHE), DJIEKTPU3ALIMS T, B3aUMOJICHCTBHE
3apsii0B, JEUCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHUCTBUE
MAarHMTOB, JI€HCTBUE MATHUTHOI'O I10JI1 HA IPOBOJAHUK C TOKOM, dJIEKTPOMAarHUTHAs
UHIYKUWS) 10 OINHCAHUI0O KX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBJICHUE U3YUEHHBIX (DHU3UYECKUX SBIICHUN B OKPYXKAIOIEM MHUPE,
B TOM 4HCIIe (QU3WYECKUE SIBICHHS B MPHUPOJE: MOBEPXHOCTHOE HATSHKCHHE WU
KalWUISPHBIE SBJIEHUS B MPUPOJE, KPUCTALIBI B mIpupoie, uznydeHue CouHila,
3aMep3aHue BOJAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHME POCHI, TYMaHa, UHEs, CHETa,
ANIEKTPUYECKHE SBICHUS B aTtMocdepe, SIEKTPUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMJIH, Jpeiid MOTI0COB, POJIb MAarHUTHOTO TOJS IS JKM3HU Ha
3emuie, NOJISIPHOE CUSIHUE, MIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/1a4y B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (U3HUUECKUX SIBJICHHIA;,

OMMCHIBATh M3YYCHHBIC CBOWCTBA Tel © (U3UYECKHE SBICHUSA, WCIOIB3YS
dusnueckre BeIUYUHBI (TEMIIepaTypa, BHYTPECHHSSI SJHEPTHsl, KOJIUYECTBO TETUIOTHI,
yAEIbHAs TEIUIOEMKOCTh BELIECTBA, YAECJAbHAS TEIUIOTA IUIABJICHUS, YJEJIbHAs
TEIUIOTa TMapooOpa3oBaHmsl, yAelIbHAs TEIJIOTa CTOPAaHHS TOIUTHBA, KOADPUITUEHT
MOJIE3HOTO JEHCTBUA TEIUIOBOM MAalIWMHBI, OTHOCUTEIbHAs BJIAXXHOCTb BO3/1YyXa,
AJIEKTPUYECKUIN 3apsAl, CHJIAa TOKA, J3JIEKTPHUYECKOE HAIPSHKEHUE, COMPOTUBIICHUE
MPOBOJIHUKA, YACJIbHOE COMPOTUBICHHE BellecTBa, padoTa W  MOUIHOCTh
ANEKTPUUYECKOTO TOKA), TP ONMKMCAHUU MPABUWIBHO TPAKTOBATh (DU3NUYECKUI CMBICI



WCIIOIb3YEMbIX BEJIMUMH, 0003HAUCHUS U €IUHUIIBI PU3MUECKUX BEJIUYUH, HAXOAUTh
dbopMyIibl, CBSI3bIBAIONINE TAHHYIO (PU3NUECKYIO BEIUYUHY C APYTUMU BEIUYMHAMU,
CTPOUTH rpadUKy U3yUYECHHBIX 3aBUCUMOCTEHN (DU3NYECKUX BEJIIMYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3UUECKUE SIBICHUS U TPOLIECCHI, HCIOIB3YS
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOW TEOPHM CTPOECHHUS BEILIECTBA,
MPUHIIMIT CYNEPHO3UIIUM ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHCHUS
3apsiga, 3akoH Oma i ydyacTka 1emnud, 3akoH [[xoyns—JIeHia, 3aKkoH COXpaHEHUs
SHEPIruM, MPHU 3TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U 3alMCHIBATH €T0
MaTEMaTHYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UYECKUE TMPOIIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYyaluid MPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISBJISITH
MPUYUHHOCJICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHUE M3 1—2 JIOTMYECKUX IIaroB C
omopoit Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUMU, (PU3UUECKUX 3aKOHOB
WJIU 3aKOHOMEPHOCTE;

pemare pacu€THble 3a7a4d B 2—-3 JEWCTBHS, HWCIOJIb3YSd 3aKOHBI U (POPMYyIIbI,
CBs3bIBAKOIINE (U3UYCCKUE BEIWYMHBI: HAa OCHOBE aHajgu3a YCJIOBUS 3aJa4yu
3alMChIBaTh KPATKOE YCJIOBUE, BBISBIISATh HEIOCTATOK JTAHHBIX ISl PEILICHUS 3a]1auu,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIC JIJIsl €€ PEIICHUS, TPOBOIUTH PACUETHI
U CpaBHUBATH IMIOJYYCHHOE 3HA4YeHUE (U3UYECKOW BEIUYHUHBI C W3BECTHBIMHU
TAHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MPH TOMOLIM (U3HUIECKUX
METOAOB, UCIIOJNb3YySl  ONHCAHUE  HWCCIIECIOBAHMS, BBIACIATH  MPOBEPSAEMOE
IPEANOJIOKEHUE, OIIEHUBATh NPABUIBHOCTh MOPSAKA MPOBEICHUS HUCCIEHOBAHUSA,
JenaTh BEIBOBI;

IPOBOAMUTH OIBITHI IO HAOTIOIEHUIO (PU3NUYECKUX SIBICHUN WM (PU3NIECKUX CBOMCTB
Ten (KamwUIspHBIE SBJICHUS, 3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro o0bEMa,
TEMIIEPATypPbl, CKOPOCTH IPOLECCA OCThIBAHWSA W HArpeBaHUsl NPHU H3JIYYEHUH OT
BETa M3Ny4darouen (Moriomanieil) MOBEpXHOCTH, CKOPOCTh UCMAPEHUS BOABI OT
TEMIIEPATYpPbl KUIAKOCTHU W IUIOIIAAUW €€ TMOBEPXHOCTH, DJIEKTpH3aLUMs Tel U
B3aUMOJICMCTBUE JIEKTPUUECKUX 3aPsAI0B, B3aUMOACHCTBUE ITOCTOSSHHBIX MAarHUTOB,
BHU3yaJu3allksi MArHUTHBIX MOJIEM NMOCTOSSHHBIX MAarHUTOB, JEUCTBHUS MarHUTHOTO
MoJiAi HAa TMPOBOAHUK C TOKOM, CBOMCTBAa JJEKTPOMArHuTa, CBOMCTBA
ANEKTPOABUTATENI  TMOCTOSHHOTO  TOKa):  (opmMynupoBaTh  MpOBEpsIEMBbIC
MPEANOIOXKEH!s, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 00OpYJAOBaHMS,
OMUCHIBAThH XOJI OMbITa U ((OPMYIHPOBATH BHIBOBI,

BBITIOJIHATH MPSAMBIE U3MEPEHHS TEMIIEPATYPbI, OTHOCUTEIIBHOMN BIIAXKHOCTH BO31yXa,
CWJIBl TOKA, HAMpPSHKCHHS C WCIOJb30BAHMEM AaHAJIOTOBBIX NMPHUOOPOB M JTaTYUKOB
¢u3nUecKnX BEIWYWH, CPABHUBATH DPE3yJbTaThl M3MEPEHUU C y4ETOM 3aJIaHHOUN
a0COJIFOTHOM MOTPENTHOCTH;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOU (DU3NYECKOU BETMUYUHBI OT JIPYTOM C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTh CONPOTUBIIECHUS POBOJHUKA OT
€ro JUIMHBI, ITONIAX TONIEPEYHOI0 CEYEHUS U YAEIBHOIO CONPOTUBIICHHS BEIIECTBA



MPOBOJHUKA, CHUJbI TOKA, HWIYIIETO Yepe3 NPOBOJHUK, OT HAMPSOIKEHUS Ha
MPOBOJHUKE, HUCCIEIOBAHUE IOCIEAOBATENBHOTO W MapajuIeIbHOrO COEIUHEHUN
MPOBOJIHUKOB): TUIAHUPOBATh MCCIICIOBAHUE, COOMpPaTh YCTAHOBKY M BBINOJIHSATH
WU3MEPEHUs, CIeys MPEIOKEHHOMY IJIaHy, (GDUKCUPOBATH PE3YJIbTaThl OJTYYECHHON
3aBUCUMOCTH B BUJE Ta0Oiaul, U rpadukoB, AenaThb BBIBOABI IO pe3yJbTaTaMm
HCCIIEIOBAHMS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHUsT (PU3HUECKUX BEIUUYUH (yAebHAsl TETIOEMKOCTh
BEIIECTBA, COMPOTUBIICHHUE MTPOBOAHUKA, pa00Ta U MOIITHOCTH JIEKTPUUECKOTO TOKA):
IJIAHUPOBaTh U3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEJIOKEHHON UHCTPYKIIUH, U BEIYUCIISITH 3HAUCHUE BEJTUUUHBL;

coOJIoIaTh MpaBWIa TEXHUKHW OE30MacHOCTH TMpu padore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMILI JACHCTBUS HW3YUYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOUCTB C OMOPOM Ha WX OMUCaHHs (B TOM YHUCJE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, IMapoBasi TypOWHA, amMIepMeTp, BOJBTMETP, CUETUUK DICKTPUUCCKON
DHEPIHH, DJICKTPOOCBETUTEIIbHBIE NPUOOPHI, HArpeBaTENIbHBIC AJIECKTPONPHUOOPHI
(mpuMepBI), IEKTPUUYECKUE MPETOXPAHUTENH, DIEKTPOMArHUT, JICKTPOJBUTATENh
MOCTOSIHHOTO TOKa), WCIOJIb3ysl 3HAHHMS O CBOWMCTBaX (U3WYECKUX SBJICHUU U
HeoOXxoauMbIe (PU3NIECKIE 3aKOHOMEPHOCTH,

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M M3MEpPUTEIbHbIE MPUOOPHI MO
CXeMaM U CXEMAaTUYHBIM PUCYHKAM (JKUJIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, ABUTATENb BHYTPEHHETO CTOPAHUs, 3JIEKTPOCKOII, PEOCTAT), COCTABIATh
CXEMBI JIEKTPUUYECKHUX LIENIEN C TOCIEI0BATENIbHBIM U MapaJlIEIbHbIM COEINHEHUEM
AJIIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAYCHHS JIEMEHTOB AJIEKTPUUECKUX LIETIeH;
OPUBOJIUTH MPUMEPHl (HAXOAUTHh HH(OpPMALIMIO O TMpUMEpax) MPaKTUYECKOTO
UCTIONIb30BaHUS (PU3MYECKUX 3HAHWN B TIOBCEIHEBHOM KHU3HU I OOECIeYeHUs
0€30IMacHOCTH TIPU OOpaIllleHHH ¢ MpUOOpaMU U TEXHUUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHUS 370pOBbS W COOJIOJEHUS HOPM OKOJOTHYECKOTO TOBEJICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh TOUCK MHpOpManmu ¢GU3MUEcKoro cojepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MyTEM CPaBHEHHS JOMOIHUTEIbHBIX HCTOYHHUKOB
BBIICNIATh MHGOPMAIINIO, KOTOpAasi SBIAETCS MPOTUBOPEUYHBON WM MOXKET OBITH
HEJI0CTOBEPHOMU;

WCIIOJIb30BaTh TPH  BBIMIOJIHEHWHM Y4YEOHBIX 3aJaHUM  HAYYHO-TIOMYJSPHYIO
auTepaTypy (U3MYECKOTO COJEpKaHUs, CIPABOYHBIE MAaTepUalibl, PECYPChl CETHU
NutepHer, Biagerp MNpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MPEeOOpa30oBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3aaBaTh COOCTBEHHBbIC MHCHMEHHBICE M KPATKUE YCTHBIC COOOIIEeHUs, 0000mas
MH(pOpPMALINIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJEpPKaHMS, B TOM UUCIIE
nyOJIMYHO MPEACTABISITh PE3yJbTaThl MPOEKTHONW WM  HUCCIET0BATEIBCKOM
NEeATEeNIbHOCTH, IPU 3TOM IPaMOTHO UCMOJIb30BATh U3yUCHHBIN MOHATUITHBIN annapaT
Kypca (pU3MKH, CONPOBOKIATH BHICTYIUICHUE MPE3EHTAlUEH;



IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3MUYECKHX IMPOIECCOB
pacnpenensaTh 0053aHHOCTU B TPYIIIE B COOTBETCTBUM C MMOCTaBICHHBIMU 3a]ladyaMH,
CIEAUTh 34 BBIIOJIHEHUEM IUJIaHA JACHUCTBHM M KOPPEKTUPOBATH €r0, aJACKBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJAJ B  JIE€ATEIbHOCTh TIPYNIbl, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJEICTBUE, IPOSBIISASI TOTOBHOCTh Pa3peliaTb KOH(IUKTHI.

K koHiy oOydyenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUM:

WCIIOIb30BaTh TMOHATHS: CUCTEMa OTCu€Ta, MaTepualbHas TO4YKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh ~ MEXaHWYEeCKOro  JBWXKeHus,  Aedopmanus  (ympyras,
IlacTUYecKasl), TpPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh W
NEePErpy3KH, IIEHTP THKECTH, aOCOMIOTHO TBEPJOE TEJIO, IIEHTP TIKECTH TBEPAOTO
Tejla, paBHOBECHE, MEXaHWYECKHE KoJIeOaHUsT W BOJIHBI, 3BYK, HWH(Qpa3ByK u
yIbTPa3BYK, AJIEKTPOMArHUTHBIEC BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTH U TAIBHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U TIOTJIONIEHUS, abda, OeTa-
U TaMMa-u3JIy4YeHuUs, U30TOIIbI, s/IepHast DHEPreTHKa;

paznuuath sBiICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE NBUKEHUE,
PaBHOYCKOPEHHOE  TIPSIMOJIMHEHHOE  JBUXKEHHE, CBOOOJHOE TMajJeHHE  Tell,
PaBHOMEpPHOE JIBIDKCHHUE 110 OKPYXXHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTHUBHOE
JIBIDKCHHE, KOJeOaTebHOE JBIDKCHHE (3aTyXalollre W BBIHYXKJCHHbBIE KOJICOaHMS),
pPE30HAHC,  BOJIHOBOE  [IBIDKEHHE,  OTpaXXE€HUE  3ByKa,  MPSIMOJIMHEHHOE
pacnpocTpaHeHHe, OTpakKeHHWE U TMPEJOMIICHHE CBeTa, IIOJHOE BHYTpPEHHEE
OTpakeHHE CBETa, pa3sioKeHHEe OEI0ro CBETa B CIEKTP U CIOKEHUE CIEKTPaTbHBIX
I[BETOB, JIUCIIEPCUSI CBETa, €CTECTBEHHAs paJUOAKTUBHOCTb, BO3HUKHOBEHUE
JUHENYATOro CHEeKTpa M3JTYyYeHHs) MO ONMUCAHUI0O MX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYECKUX SIBICHUI B OKPYXKAIOIIEM MUPE
(B ToM umncie Qu3MYECKHUe SIBICHUS B MPUPOJE: MPUIUBBI U OTIUBHI, JABUKCHHE
miaHeT COJHEYHONl CHUCTEMBI, PEAKTUBHOE [BH)KEHHE JKHUBBIX OPTraHU3MOB,
BOCTIPUSATHE 3BYKOB JKMUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMHUYECKHE BOJHBI, I[yHAMH,
9X0, IIBETa TeJl, ONTHYECKUE SBICHUS B NPUPOJE, OHOJOTMYECKOE JEHCTBHE
BUJIUMOTO, YJIbTPa(QHUOJIETOBOTO U PEHTTEHOBCKOTO W3IYYCHHH, €CTECTBEHHBIN
PaANOAKTHBHBIN (HOH, KOCMUUYECKHE JIy4YH, PAJAHOAKTUBHOE M3IyYEHUE MPUPOHBIX
MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3IIYUYEHUN HA OPTaHU3M YEJIOBEKA), [IPU 3TOM
MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YU€OHYIO, BBIJIEIATH CYIIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) GU3UUECKUX SBICHHIA;

ONMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3WYECKHE SBICHUS, WCIOIB3YS
dusnueckre BeNUUnHBI (CPEAHSS U MTHOBEHHASI CKOPOCTH TeJla IPH HEPaBHOMEPHOM
JIBUKEHHUH, YCKOPEHUE, MepEMEILICHHE, MTyTh, YIJI0Basi CKOPOCTh, CHJIA TPEHUS, CUjia
YIOPYTrOCTH, CUJIA TSIKECTH, YCKOPEHHUE CBOOOAHOTO MaICHUs, BEC TeJIa, UMITYJIbC Tella,
HMMITYJIbC CUJIbI, MEXaHHUYecKasi paboTa U MOUIHOCTh, MOTEHI[MATbHAS SHEPIUs Tela,
MOAHSTOTO HAJl MOBEPXHOCTHIO 3€MJIH, MOTECHIIMAIbHASL SHEPTUsl CIKATOU MPYKUHBI,
KMHETUYECKAsl HHEprus, IOJIHAs MEXaHW4yecKass SHeprusi, Iepuoj M YacToTa



KoJieOaHU, JJIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTAa TOHA, CKOPOCTHb CBETAa,
MoKa3aTeldb MPEJIOMJICHUS Cpebl), TpPU ONUCAHUM TPABWIHHO TPaKTOBATh
(bU3UYECKUI CMBICI UCTIONB3YEMbIX BEIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3UUECKUX
BEJIMYMH, HAXOJIUTh (POPMYJbI, CBSI3bIBAIOLIME JAAHHYIO (DU3UYECKYIO BEIUYHUHY C
JIPYTUMU BETUYMHAMH, CTPOUTHh T'paUKU HM3YyUEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tell, GU3UUECKUE SBICHUS U MPOLIECCHI, UCTIONIb3Ys 3aKOH
COXpaHEHHMs IHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, MIPUHIIUI CYIIEPIIO3UIIUU CHUJI,
MPUHIIAI OTHOCUTEIBHOCTU ['anmuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBbl OTPAXEHUS W TPEIIOMJICHUS CBETa, 3aKOHBI COXPAaHCHUS
3apsiIOBOTO M MAacCOBOTO 4YHCEN TMpHU SIACPHBIX pEaKIHsAX, TP ATOM JaBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3alHMCHIBATh €M0 MATEMATHUECKOE BhIPAXKECHHUE;
OOBSICHATh (PU3UYECKHUE TPOIECChl W CBOMCTBA TEJl, B TOM YHUCIE M B KOHTEKCTE
CUTyalluid  TPAKTUKOOPUCHTHUPOBAHHOTO  XapakTepa: BBISABISATh  MPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHUE U3 2—3 JIOTMUECKHUX IIAaroB ¢ OMOPOH Ha
2—-3 W3Y4YEHHBIX CBOWMCTBAa (U3WYECKUX SBJICHUH, (U3NYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemaTts pacy€THbIC 3ajaud (OMUparoluecss Ha CcHUCTeMy H3 2-3 ypaBHEHUM),
UCIIONIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (YU3NUECKHE BETUUYUHBI: HA OCHOBE
aHaJu3a YCJIOBHUA 3aJlayd 3alMChIBaTh KPATKOE YCIOBHE, BBISABIATH HEAOCTAIOLIUE
WM HU30BITOYHBIE JaHHBIC, BBHIOMPATH 3aKOHBI U (QOPMYIBI, HEOOXOIUMBIE s
peuieHus1, MPOBOAUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD MMOJTYYEHHOTO 3HAYCHHUS
(buznuecKoi BETUYNHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOLM (HUIUUECKUX
METOAOB, UCIIOJIb3Yys  ONHCAHUE  HUCCIIEIOBAHMS, BBIACIATH  MPOBEPAEMOE
IPEANOJIOKEHUE, OIIEHUBATh MPABUIBHOCTh IMOpPsSJKAa IPOBEACHUS HCCIEIOBAHUS,
JIeNaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOJEHUN U OIBITOB;
IIPOBOAUTH OIBITHI IO HAOTIOIEHUIO (PU3NYECKUX SBICHUN WK (PU3NIECKUX CBOMCTB
Te (M3y4eHHne BTOPOoro 3akoHa HproToHa, 3aKOHA COXpaHEHHS SHEPTUH, 3aBUCUMOCTb
nepuojia Kojaebanuii Mpy>KMHHOTO MAaATHUKA OT MAacChl TPy3a U )KECTKOCTH MPYKUHBI
M HE3aBUCUMOCTh OT AaMIUIUTYAbl MajblX KoJieOaHWM, MPSMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, PA3IOKEHUE OENOro CBeTa B CIEKTP, M3yYCHHE CBOWCTB
M300paKEHUS B TUIOCKOM 3€pKaJie U CBOMCTB M300pakeHHs MpeMeTa B coOnparomiei
TUH3e, HAOMIOACHWE CIUIONIHBIX H  JIMHEHYAThIX CIHEKTPOB  HM3IYUYCHUS):
CaMOCTOATEILHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOrO HaOOpa 00O0pyIOBaHUA,
OTHMCHIBATH XOJ OTIBITA U €r0 PE3YIbTATHI, HOPMYITUPOBATH BHIBOIBI;

MPOBOJIMUTH MPU HEOOXOJUMOCTU CEPUI0 MPSAMBIX U3MEPEHUM, OMpEAEIsisi CpeaHee
3HaUCHHWE H3MEPSIeMON BeMMYUHBI ((POKYCHOE pPaCcCTOSHUE COOMPAOIICH JIMH3BI),
000CHOBBIBAaTh BBIOOP CIIOCO0a N3MEPEHUS (M3MEPUTEIIBHOTO MPUOOopa);

MIPOBOJINTH UCCIEJOBAHUE 3aBUCUMOCTEN (PU3MYECKUX BEJIWYMH C UCIOJIb30BAHHEM
NpSIMBIX U3MEPEHUN (3aBUCHUMOCTh IYTH OT BpPEMEHU IMPU PABHOYCKOPEHHOM
JNBIKEHUH 0€3 HaudallbHOM CKOpPOCTH, Mepuojaa KoJieOaHWM MaTeMaTH4YeCKOro



MasgTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU yIja OTPa)K€HUs CBETa OT yIJa MajJeHHs U
yria npeJoMIICeHHs OT YIJia MaJeHus): IIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOSATEIBHO
coOupaTh yCTaHOBKY, (DUKCHUPOBaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHMOCTH
(pu3HUECKUX BEJIMYMH B BUJAE TAaOJIUIl U rpaUKOB, AENaTh BHIBOJbI [0 PE3yIbTaTamM
UCCIIEeI0BaHUS;

MPOBOJUTh KOCBEHHBbIE HM3MEpPEHUs (U3MUECKHX BEIUYHMH (CpPEeIHssl CKOPOCTh H
YCKOpPEHHE Tella NpH PaBHOYCKOPEHHOM JIBIDKEHHMH, YCKOpEHHE CBOOOIHOTO
najieHus1, )KECTKOCTh MPYKUHbI, KOAP(HULIMEHT TPEHUSI CKONBKEHHSI, MEXaHUYECKas
paboTa ¥ MOIIHOCTh, YACTOTA U MEPUO]I KOIeOaHU MaTEMAaTUYECKOT0 U IPYKUHHOTO
MasATHUKOB, ONTHYECKass CWia coOuparolmeld JUH3bI, pPaJAHuOaKTUBHBIN (OH):
IUTAHUPOBATh U3MEPEHHUsSI, COOMPATh IKCIEPUMEHTATbHYIO YCTAHOBKY M BBIMOJHSATH
U3MEpEeHUs, Cleys NPeJI0)KEHHON NHCTPYKIIMU, BEIUUCISATh 3HAUCHUE BEIUUYHUHbI U
aHANIM3UPOBATH TOJIYYEHHBIE pe3yJabTaThl € YYETOM 3aJaHHOM MOTPENIHOCTU
U3MEPEHUN;

coONoaTh MpaBMJia TEXHUKH Oe30macHOCTH Mpu padore ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

pa3nu4aTh OCHOBHBIC MPU3HAKK M3YYEHHBIX (PU3UYECKUX MOJENEH: MaTepHalibHas
TOYKa, aOCOJIOTHO TBEPJOE TEJIO, TOYCHUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTAaHEeTapHask MOJEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh NPUHIMMBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB C OMNOPOM Ha HMX ONUCAHUSA (B TOM 4YHCIE: CIOHAOMETp, IAaTYUKHU
MOJIOKEHUS, PACCTOSHUSI M YCKOPEHHMs, paKeTa, »HXOJOT, OYKH, IEPHUCKOII,
¢doToanmapar, ONTUYECKHUE CBETOBOIbI, CIIEKTPOCKOT, I03UMETP, kKamepa Buibcona),
UCIIOJIb3YS 3HAHUS O CBOMCTBaX (PM3MUECKUX SIBICHUN U HEOOXOIUMBbIe (hHU3UUECKUE
3aKOHOMEPHOCTHU;

UCIIOJIb30BATh CXEMbI U CXEMAaTUYHBIE PUCYHKHU U3YUEHHBIX TEXHUYECKUX YCTPOMCTB,
MU3MEPUTEIBHBIX MTPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB MPHU PEIICHUH y4eOHO-
NPAKTUYECKUX 3a]1a4, ONTUYECKUE CXEMBI JIJIsl IOCTPOSHHUS M300paKeHH B IMJIOCKOM
3epKalie u cobuparoie JMH3e;

MPUBOJIUTH TPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMPUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (DU3MUECKUX 3HAHUN B TOBCEIHEBHOW JKHU3HHM A 0OECTIeYeHHS
0e3omacHOCTH TpH OOpalmieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHHUsl 370pPOBbsi U COOJIIOJIEHUS HOPM OKOJIOTUYECKOTO IOBEACHUSA B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBJIATh MOUCK HH(OpManuu (usndeckoro cojepxkanust B HMHTepHere,
CaMOCTOSITENTbHO (HOPMYNIHPYS MOMCKOBBIM 3ampoC, HAXOAUTh MYTH ONMPECICHHUS
JOCTOBEPHOCTH TMOJYYEHHOM HH(OpPMAalMM Ha OCHOBE MMEIOIIMXCS 3HAHUA U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

WCIOJB30BaTh MPU  BHIOJIHEHUUM Y4YEOHBIX 3aJaHUM  HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOIO COJAEPKAHMSI, CIPABOYHBIE MaTEpHalIbl, PECYPChl CETH
NutepHer, Biagerh MpuéMaMy KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
WH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;



e CO3/1aBaTh COOCTBEHHbIE MTUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(POpMaLUU
U3 HECKOJBKUX HCTOYHHKOB (PU3MUYECKOr0 COJAEpkKaHUs, MyOJUYHO MPEACTaBIIATH
pe3yJIbTaThl IPOCKTHOM WIIU UCCIIEN0BATEIBCKON AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO
MCIIOJIb30BaTh M3yYEHHBbINM MOHATUWHBINA amnmapaT H3ydyaeMmoro pasiena (pU3suku u
COMPOBOX/J1aTh BBICTYIJIEHUE Mpe3eHTauueld ¢ y4ETOM OCOOEHHOCTEH ayauTopuu

CBEPCTHUKOB.
TEMATHUHYECKOE IIJIAHUPOBAHUE
1O ®U3UKE
JIJIS1 7 KJIACCA COCTABJIEHO C YYETOM PABOYE MPOI'PAMMbI BOCITUTAHUSI
N C YYHETOM

KOJIMYECTBA YACOB, OTBOJAUMBIX HA OCBOEHUE KAJK/O1 TEMBI.

N KosnyecTBo 4acoB DJIeKTPOHHbIE
; nuppoBbIe
n/ Tema ypoka Bceer KonTpoabHbI IIpakTuyeckun
oOpa3oBare/ibHbIE
n 0 e paboThI e paboThI
pecypcbl
®du3uKa — HayKa o
bu6mmoreka [IOK
npupoje. fBneHus
1 https://m.edsoo0.ru/ff09f72
TIPUPOJIBL. .
dOusnvecKue SBICHUS -
MexaHn4eckue,
TETJIOBHIE,
bu6mmoreka [IOK
ANEKTPUUYECKHE,
1 https://m.edsoo.ru/ff09f72
MarHuTHBIE, 3
CBETOBBIE, 3BYKOBBIE B
SIBJICHUS
dusnyeckue bubnuorexa [JOK
BEJIMYMHBI U UX 1 https://m.edsoo.ru/ff09f72
HU3MeEpEeHue a
Ypok-uccnenoBanue
"U3mepenue
TeMIIePaTypbl IIPU
P bubmuoreka [JOK
TTOMOIITN
1 1 https://m.edsoo.ru/ff09f72
YKUIKOCTHOTO N
TEpMOMETpPA U B
JTaTYnKa
Temneparyps!"”
Kak ¢uzuka u npyrue
€CTECTBEHHbIE HAYKH
H3YIAIOT IPHPOLLY bubnuorexa [IOK
e 1 https://m.edsoo0.ru/ff09f72
EcrecTBeHHOHAyUHBII N
METO/] MO3HAHUSL. -
Onucanue



https://m.edsoo.ru/ff09f72a
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(U3HYECKUX SIBICHUIMA
C IOMOUIBIO MOJIENEN

Ypoxk-uccnenoBanue
"[IpoBepka runoTe3sl:
JATBHOCTD MOJIETA

bubmuoreka [IOK

6 apuKa, MymeHHOro https://m.edsoo.ru/ff09f72
TOPU30HTAIBHO, TEM a
0oJIbIIIe, YeM OOJIbIIIe
BBICOTA MTycKa"

Hroro nmo pasaey

Crtpoenue BemecTna.
OrbITEI, Bubarorexa IIOK

7 JTIOKa3bIBAIOIINE https://m.edsoo.ru/ff09fe0
JIMCKPETHOE CTPOCHUE a
BEIlIECTBA
JIBHKeHIe YacTHLL bubnuoreka [IOK

8 https://m.edsoo.ru/ff0a013
BEIIECTBA e
Ypok-uccienoBanue
«OTMBITBI TIO

9 HaOJII0ICHUIO
TETJIOBOTO
paCIIUPEHUS Ta30B»
Arperarbie bu6mmoreka [JOK

10 https://m.edsoo.ru/ff0a037
COCTOSIHUSI BEIIIECTBA 3
B3anMocBs3p Mex Ty
CBOWCTBaMH BEIIIECTB
B Pa3HBIX arperaTHbIX
COCTOSIHHSIX M HIX bubnuoreka [{OK

11 ATOMHOMOJICKYJISIPHBI https://m.edsoo.ru/ff0a037
M CTPOCHHEM. 8
OcobeHHoCcTH
arperaTHbIX
COCTOSIHUM BOJBI

Hroro no pasaeny

Mexanudeckoe
NIBIDKEHHE. bu6mmoreka [JOK

12 PaBHOMepHOE 1 https://m.edsoo.ru/ff0a05c
HEPaBHOMEPHOE 6
JIBIKCHUE
Ckopoctb. Enunanib bubmorexa [JOK

13 https://m.edsoo.ru/ff0a079

CKOPOCTH

c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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14

Pacuer nytu u
BPEMEHU JABM)KEHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae
4

15

Wuepuus. 3akoH
WHEPLHUU.
BzaumoaeiicTBue Ten
KaK IpUYUHA
W3MEHEHUS CKOPOCTH
JIBVKCHUS TEN

bubnuoreka [IOK
https://m.edsoo.ru/ff0a0cl
0

16

IImoTHOCTH BemiecTBa.
Pacuer maccel
o0BbeMa Tejia Io ero
IUIOTHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0fe
e

17

JlabopaTtopHnas paboTa
«Omnpenenenue
IUIOTHOCTH TBEPJIOTO
Tena»

18

Pemenue 3amaq mo
Teme "IlimoTHOCTE
BenlecTna'

bu6moreka [IOK
https://m.edsoo.ru/ff0al23
c

19

Cunna xak
XapaKTepUCTHKA
B3aMMOJEHCTBHUSA TE.
Cuina ynipyrocTu.
3akoH ['yka

20

JlabopaTtopHnas paboTa
«3yuenue
3aBHCHUMOCTHU
pacTsHKeHUS
(medopmarym)
MPYXUHBI OT
MIPHUJIOKEHHOM CHITBDY

21

SIBiIEHME TATOTEHU.
Cuia TsDKeCTH

22

CBsi3b MEX Yy CUIION
TSKECTH M MACCOH
Teaa. Bec tena.
Pemenne 3ama4 nmo
TeMe "Cua TsokecTH"”

bubnuoreka [JOK
https://m.edsoo.ru/ff0al77
8

23

Cua TsDKeCcTH Ha
JOPYTUX IUIAHETaXx.
dusnueckue
XapaKTePUCTUKU
IUIaHET

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al50
2



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

24

N3mepenue cui.
Hunamomerp

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al8c
c

25

Bec Tena.
Heecomoctn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al77
8

26

CrnosxeHue qByX CUIl,
HaIlpaBJICHHBIX I10
OJHOM MPSIMOM.
PaBHoAelicTBYIOIIAs
CHJI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ala7
0

27

Pemenue 3ajau mmo
TeMe
"PaBHOIEICTBYIOIIAS
cut"

28

TpeHune CkoIbKEHUs
U TPEHUE TIOKOSL.
Tpenue B npupoje u
TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9
c

29

JlabopaTtopHnas paboTa
«3yuenue
3aBHUCHUMOCTH CHJIBI
TPEHUSI CKOJIbKEHUS
OT CHJIbI IaBJICHUS U
Xapakrepa
COTPHUKACAIOLINXCS
MMOBEPXHOCTEI»

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc
8

30

Pemrenue 3agau Ha
orpeieyieHre
PaBHOJICHCTBYIOIIEH
CHJIBI

31

Pemenue 3amay no
TeMaM: «Bec Temnay,
«I"'paduuaeckoe
M300paxeHne CU,
«Cunboy,
«PaBHOAEHCTBYIOIIAS
CHIT»

bubnuoreka [JOK
https://m.edsoo.ru/ff0alde
0

32

KounTponsnas padora
o TEMaM:
«MexaHn4deckoe
JIBHKEHHEY, «Macca,
MIOTHOCTEY», «Bec
tenay, «['padudeckoe



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

M300paKeHUE CUID»,

«Cumb»
Hroro no paznery 21
Hasnenne. CriocoObt bubnmoreka [JOK
33 YMEHBIICHUS U 1 https://m.edsoo.ru/ff0a20a
yBEJINUYEHHUSI IaBJICHHUS] 6
JlaBieHue rasa.
3aBHCHMOCTH bu6mmoreka [{OK
34 JABJICHHS ra3a oT 1 https://m.edsoo.ru/ff0a237
00BéMa, 6
TEeMIIePaTyphl
[Tepenaya naBnenus
TBEPJBIMU TEIAMH, bubnuorexa [JOK
35 KHUJIKOCTSIMH B 1 https://m.edsoo.ru/ff0a25b
ra3aMu. 3aKoH 0
ITackans
JaBienue B
JKHAKOCTH M Ta3e, bu6mmoreka [IOK
36 BBI3BaHHOC 1 https://m.edsoo.ru/ff0a271
NECTBUEM CHJIBI 8
TSDKECTH
Pemrenue 3amay mo
bu6mmoreka [IOK
37 Teme «Jlapnene b 1 https://m.edsoo.ru/ff0a282
KUJIKOCTH U Tase. 6
3akoH [lackanms» -
Coobmaomnecs: bu6mmoreka [JOK
38 1 https://m.edsoo.ru/ff0a297
COCY/IbI 0
I'mapaBnuueckuit bubmmorexa [IOK
39 1 https://m.edsoo.ru/ff0a313
npecc 6
Manomerpel.
40 [TopuHeBoit 1
YKUJIKOCTHBIN HACOC
Atmocdepa 3emin.
[TpyauHb
CYIIIECTBOBAHHUS
. bu6mmoreka [JOK
41 BOAYUIHOH 0000MKH 1 https://m.edsoo.ru/ff0a2b5
3emiu. 3aBUCUMOCTD .
aTMOC(EepHOTro -
JABJICHUS OT BBICOTHI
HaJ YpOBHEM MODS
Bec Bo3nyxa. bubnmoreka [JOK
42 AtmocdepHOe 1 https://m.edsoo.ru/ff0a2b5

JaBJICHUE

a



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

N3mepenue

bubmuoreka [IOK
aTMoc(hepHOTro
43 https://m.edsoo.ru/ff0a2da
naBiieHus. OTbIT g
Toppuuemm -
3aBUCHMOCTD
bubmuoreka [IOK
aTMoc(hepHOTo
44 https://m.edsoo.ru/ff0a2fc
JABJICHUS OT BBICOTBI 4
HaJ YpOBHEM MOps h
bapomerp-anepoun.
POMETP-atiep bu6mmoreka [{OK
AtmocdepHoe
45 https://m.edsoo.ru/ff0a2fc
JaBJICHUE Ha 4
PAa3JIWYHBIX BBICOTAX B
Pemenue 3agau no
46 teme "AtMmochepHoe
naBiieHue"
JleicTBrE )KUIKOCTH
U ra3a Ha bu6moreka [IOK
47 MIOTPY’KEHHOE B HUX https://m.edsoo.ru/ff0a327
TeNo. ApXUMeI0Ba 6
cuia
JlabopaTtopHnas paboTa
«Omnpenenenue
BBITAJIKMBAIOIICH bubnuorexa [JOK
48 CHUJIbI, IEHCTBYIONIEH https://m.edsoo.ru/ff0a33f
Ha TeJo, c
MOTPY’KEHHOE B
KHUIKOCTHY
JlaGopaTtopHnas paboTa
o TeMe
«UccaenoBanue
bu6mmoreka [IOK
3aBHCHMOCTH Beca
49 https://m.edsoo.ru/ff0a351
TeJa B BOJIE OT 4
00BEMa orpykKeHHOU -
B JKHUJIKOCTh YaCTH
TeJa
bubmuoreka [IOK
50 [InaBanue ten https://m.edsoo.ru/ff0a3a9
6
JIaboparopHas paboTta
"KoHcTtpynpoBanue
apeoMeTpa WiH
51 KOHCTPYHPOBaHUE

JIOJIKH ¥ OIIPEJIEIIEHNE
e€
Ipy30M0AbEMHOCTH"



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

52

Pemenne 3amag mo
teMmaMm: «IlimaBanue
CyJIOB.
Bo3ayxomuiaBanuey,
«/laBieHue TBEpABIX
TeJI, )KUAKOCTEH 1
ra3oB»

bubmuoreka [IOK
https://m.edsoo.ru/ff0a365
4

Hto

ro 1o pasjesy

20

53

Mexannueckas
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f8
2

54

MoutHocts. EanHuiibt
MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f8
2

55

Ypoxk-uccnenoBanue
"Pacyét MOIIHOCTH,
pa3BUBAEMOU ITPU
MoABEME TI0
nectHure"

56

[IpocThie MEXaHU3MBI.
Poruar. PaBHOBECHE
CWJI Ha pplyare

57

KonTtponbHas padoTa
mo TeMe «/laBaeHue
TBEPJIBIX TE,
JKUIKOCTEN U Ta30B» [
Bcepoccuiickas
poBepouHas paboTa

58

Pe3epBHbIit ypok.
PaGora c TekcTamu 1o
TeMe «/laBaeHue
TBEPJIBIX TEIT,
KHUIKOCTEH U ra3oBy /
Bcepoccuiickas
MpoBepoUHas pabota

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

59

Prryaru B Texnuke,
OBITY U IPUPO/JIE.
JIaboparopHas paboTta
«MccnenoBanue
yCJIOBUI paBHOBECHS
pbIuara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478
e

60

Pemenue 3ama4d no
TeMe «Y CIIOBUS

PaBHOBCCHA pblyara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a
6



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

61

Koaddumment
IIOJIE3HOTO JIEHCTBUS
MEXaHU3Ma.
JIaboparopHas pabora
«M3mepenue KIIJ{
HAaKJIOHHOU
IIJIOCKOCTH

0.5

62

Pemrenue 3agaq mo
teme "Pabora,
MomHoCcTh, KIT/T"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4c4
8

63

MexaHudeckas
SHEPrusl.
Kunernueckas u
MOTEHITNATbHAS
SHEPrus

bu6moteka [IOK
https://m.edsoo.ru/ff0a425
2

64

3aKOH COXpaHEHUs
MeXaHNYeCKOM
SHEPTrUuu

bu6moreka [IOK
https://m.edsoo.ru/ff0a436
0

65

YPOK-3KCIIEpUMEHT
10 TEME
"OKCIIEpUMEHTAIIBHOE
OnpeesiCHNe
H3MEHEHHUS
KUHETHYSCKOM 1
HOTEHIINAILHOMN
SHEPruu Mpu
CKaTBhIBAaHHMH TeJa I10
HaKJIOHHOH
IUIOCKOCTH"

66

KoHnTposasHas pabora
o teMme «Pabora u
MOIITHOCTh. DHEPT U

67

PesepBHbIil ypok.
PaboTa ¢ TekcTaMH 110
TeMe "MexaHndeckoe
nBIKeHue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee
6

68

PesepBHBIN ypOK.
Pabora ¢ TekcTamu 1o
teme "PaboTa.
Mo1HOCTB. DHEprus"

Hro

ro Mo pasaeiry

16

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68

12



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

8 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcer KoHTpobHBI

o e padoThI

IpakTnyeckn
e paboThbI

DJIeKTPOHHbIE
nupposbie
oOpa3oBare/ibHbIE

pecypcsbl

OcCHOBHEIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH U UX
OIIBITHEIE

MO ATBEPK ICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a525
6

Macca u pazmep
aTOMOB U MOJIEKYII

Monenu TBEpIOTO,
JKUJKOTO U
ra3o00pa3HOro
COCTOSTHHI
BEIleCTBA

bubmmoreka [JOK
https://m.edsoo.ru/ff0a540e

OO0ObsicHEHNE
CBOMCTB TBEPJIOTO,
JKUIKOTO U
ra3000pa3HoOro
COCTOSTHHI
BEIeCTBA Ha
OCHOBE MHOJIOKEHUHI
MOJIEKYJISIPHO-
KUHETUYECKOHN
TEOpHUH

Kpucrammmaeckue n
aMmopdHBbIC TeIa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a580
0

CmauuBanue u
KaWUISIPHOCTb.
IToBepxHOCTHOE
HaTsHKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a553
0

Tenmosoe
paclIUpEeHUE U
coKkaTue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5a26

Hroro no pasneny

Temmneparypa.
CBs13b
TEMIIEPATYPHI CO
CKOPOCTBIO



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

TEIIOBOI'O
JIBIKECHUS YaCTHUIL

Buyrpennsis
sHeprusi. CriocoOsl
W3MEHEHUS
BHYTPEHHEH
SHEeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5c60

10

Bunst
TeIIonepeaaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a641
2

11

VYpok-koHpepeHus
"IIpakTnueckoe
HCIOJIb30BaHNE
TEIUIOBBIX CBOWCTB
BEILECTB U
MaTepuasoB B
LEIsIX
SHEeprocoepeKeHust

bubmmoreka [JOK
https://m.edsoo.ru/ff0a65c0

12

KommuecTtBo
TENIOTHI. Y IelIbHAs
TEINIOEMKOCTh

bu6moreka [IOK
https://m.edsoo.ru/ff0a697
6

13

YpaBHeHHe
TEIJI0BOro OajlaHca.
TemnooOMeH u
TEIIOBOE
paBHOBECHE

bu6moreka [IOK
https://m.edsoo.ru/ff0a708
8

14

JlaGoparopHas
pabora
"Uccnenosanue
SIBJICHUS
Ter1000MeHa Npu
CMEIIMBaHUU
XOJIOJHOM U
ropsiaeit Bojab1"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer kosimuecTBa
TEIUIOTHI,

HEOOXO0 MO0 JIs
HarpeBaHMs Tella U
BBIJIEJIIEMOTO UM
MIPH OXJIKICHUN

16

JIaGoparopHas
pabora
"Onpenenenue
YAEIBHOU

bu6moreka [JOK
https://m.edsoo.ru/ff0a6bb
0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0

TEIUIOEMKOCTH
Berecrsa"

17

OHeprus TOIIUBA.
VaenpHas TEILIOTA
CropaHust

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u
OTBEpJICBAaHUE
KPUCTAUTNYECKUX
Tell. YIenbpHas
TEIUIOTA IIJIABICHHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a71d
2

19

JlaboparopHas
pabora
"OnpeneneHue
YAETbHOU TETIOTHI
TIJIABJICHUS JIba"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBanue
Y KOHJICHCAITHSI.
Hcnapenue

bubmmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kumenne.
VnenpHasa TEmoTa
nmapooOpa3zoBaHUs U
KOHJICHCAIIUH.
3aBUCUMOCTh
TeMITepaTypbl
KUIIEHUS OT
aTMOoC(epHOTO
JIaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢c

22

BnaxxnocTh
BO3]IyXa.
JlaGoparopHas
pabora
"OnpeneneHue
OTHOCHUTEJIEHOM
BJIQKHOCTHU

BO3IyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a762
8

23

Pemenue 3agay Ha
OIpeACIICHUC
BJIA’JKHOCTHU BO3JyXa

24

[TpunIHMIB pabOTHI
TETUIOBBIX
JIBUTaTEJIE.
[TapoBas TypOuHa.
JBurarenn
BHYTPEHHETO
CropaHust



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

25

KII/ remoBoro
JIBUTATETISI.
TenmnoBbie
JIBUTATEIN U
3ammra
OKpyXKarouien’
Cpeabl

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs
U IIpEBPAILICHUAS
SHEpPIruu B
TCIUIOBBIX
mporeccax

27

ITonroroBka K
KOHTPOJIbHOU
pabote 1o Teme
"TermioBele
SIBJICHMSL.
N3zmenenne
arperaTHbIX
COCTOSTHHI
BemecTna"

bubmmoreka [JOK

https://m.edsoo.ru/ff0a83f2

28

KontponbHas
paboTa 1o Teme
"TermoBsie
SIBJICHMSL.
Wsmenenue
arperaTHbIX
COCTOSTHHI
BemecTna"

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a86ae

Hroro no pasaeiy

21

29

DJIeKTpU3aIus Tel.
JBa pona
AIEKTPUYECKUX
3apsiioB

30

Ypoxk-
HcCleI0BaHue
"OnexTpuzanus Ten
WHAYKLIUEN U IIPU
CONPUKOCHOBEHUH"

31

BzaumoneiictBue
3apsKEHHBIX TEL.
3axoH Kynona

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a87e4

32

OnexTpudeckoe
IoJI€.
HarmnpsxkenHocTs

bu6mroreka [JOK

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

JNEKTPUYECKOTO
nons. [IpuHnmn
CYIIEPIIO3ULIMU
NEKTPUYECKUX
noJie

33

Hocurenu
IEKTPUUECKUX
3apsi0B.
DneMeHTapHbIN
3apsa. CTpoeHue
aToma

34

[IpoBoHMKY 1
JTUDJICKTPUKU.
3aKOH COXpaHEHUs
ANEKTPUUECKOTO
3apsiaa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemrenue 3aga4q Ha
IIPUMEHEHHUE
CBOMCTB
JJIEKTPUIECKUAX
3apsiioB

bubmmoreka [JOK
https://m.edsoo.ru/ff0a90cc

Hroro no pasaey

36

DIIEKTPUYECKUI
TOK, YCJIOBHS €70
CYIIECTBOBAHMS.
Uctounuku
AIIEKTPUUECKOTO
TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

HecTBust
ANEKTPUUECKOTO
TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a96b
2

38

Ypoxk-
HCCIIEOBaHUE
"JleiicTBHE
ANEKTPHUYECKOTO
1OJIS Ha
MIPOBOJIHUKH U
JTUAIIEKTPUKA"

39

DNEeKTPpUYECKUM TOK
B MeTajax,
KUJKOCTAX M razax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a983
8

40

DnekTpuieckas
LEnb U €€
COCTaBHBIE YacTH



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

41

Cuna Toka.
JlabopaTopHas
pabota "M3mepenue
U peryJimpoBaHue
CuJIbI TOKa"

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0a8bd
6

42

DNEeKTPUIECKOe
HarpspKeHHE.
BoseTmerp.
JlabopaTopHas
pabota "M3mepenue
U peryJimpoBaHue
HanpsoKkeHus"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9e14

43

CompoTuBieHne
IIPOBOTHUKA.

VY nenpHoe
COIIPOTHUBIICHUE
BEIIeCTBA

bubmmoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopHas
pabora
"3aBHCHUMOCTb
ANEKTPUUECKOTO
COIIPOTHUBIICHUS
MIPOBOJIHHUKA OT €T0
JUIMHBI, TJIOIAIH
MOTIEPEYHOTO
CeueHus u
Marepuaia'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBHCUMOCTH CHJIBI
TOKa OT
HaIpsDKEHUsS. 3aKOH
Oma ns1a yyacTtka
LIETTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGoparopHas
pabora
"Uccnenosanue
3aBUCHUMOCTH CHJIBI
TOKa, UAYILEro
yepes pe3ucTop, oT
COTIPOTHUBIICHUS
pesucropa u
HaMpsDKEHUS Ha
pe3ucrope”

bubmuoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBaTenbHOE
" IapaJuICJIIbHOC



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COCIMHCHUS
MIPOBOJHUKOB

48

JlabopatopHas
pabota "[IpoBepka
IIpaBUJIa CJIOKEHUS
HaIpsHKEHUN IIPU
MI0CJIEI0BATEIbHOM
COCJIMHEHUH JIBYX
pe3ucropos"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

JlabopaTopHas
pabora "[IpoBepka
ImpaBHJIa OJ1s1 CUJIbI
TOKa TIPH
napayieIbHOM
COCAMHCHU N
pesucropon"

bubmmoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Pemrenue 3agad Ha
IIPUMEHEHNE 3aKOHA
Oma s
Pa3IMYHOTO
COCIOMHCHUA
MPOBOJHUKOB

bubmmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

51

PaboTa 1 MOIITHOCTE
ANEKTPUUECKOTO
TOKa. 3aKOH
Hxoyns-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0ab12
4

52

JlaGoparopHas
pabora
"OnpeneneHue
paboTHI U
MOII[HOCTH
AIIEKTPUUECKOTO
TOKa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

53

DNeKTprUYecKue
Lenu u
MOTpeOUTENN
JNEKTPUIECKON
SHEPIUu B OBITY.
Kopotkoe
3aMbIKaHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab66
0

54

IlocTrosunbie
MAarHHUTEBI, HX
B3aUMOJIECHCTBUE

55

Ypox-
HccieI0BaHue

bu6mroreka [JOK
https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

"N3yuenue nouei
MOCTOSIHHBIX
MAarguToB"

Hroro nmo pasaey

20

56

MarauTHOE TI0JIE.
MarauTHOE moJjie
3eMJIH U €ro
3HAYEHHE IS
’KH3HH Ha 3emiie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka k
KOHTPOJIbHOU
pabore 1o Teme
"DnexkTpuyeckue
3apsiibl.
3apspKeHHBIE Tela U
170'¢
B3aUMOJICHCTBUSL.
IloctostHubIN
AIEKTPUYECKUN

"

TOK

bubmmoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KoHnTtponbsHas
pabora 1o Teme
"DnexTprudecKue
3apsipl.
3apsKECHHbIE TeNla U
ux
B3auMOJIEHCTBUSL.
[TocTositHHbIN
AIEKTPUYECKUN
TOK" /
Bcepoccuiickas
MIPOBEPOYHAs
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHbIil ypok.
PaGora c rekcramu
o TeMe
"[TocTostHHBII
ANEKTPUUYECKUAN
ToK" /
Bcepoccniickas
MIPOBEPOYHAs
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT Opcrena.
MaruurtHoe nojie
ANEKTPUYECKOTO

bu6mroreka [JOK
https://m.edsoo.ru/ff0acld?2



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

ToKa MarauTHoe
0JIE€ KaTYIIKH C
TOKOM

61

IIpumenenune
3JIEKTPOMArHUTOB B
TEXHUKE.
JlabopaTopHas
pabota "HU3y4yenue
JEACTBHS
MarHUTHOTO TIOJIS
Ha TMPOBOJIHHK C
TOKOM"

0.5

bu6mmoreka [JOK

https://m.edsoo.ru/ff0ac74a

Hroro nmo pasnesy

62

DNeKTPOIBUTATENb
MOCTOSTHHOTO TOKa.
Hcnonws3oBanue
AIEKTPOABUTATENECH
B TEXHUYCCKUX
YCTpPOMCTBaX U Ha
TpaHCTIOPTE.
JlaGoparopHas
pabora
"KoncrpyupoBanue
Y U3Y4YCHHE paOOThI
ANEKTpoABUTaTess"

bubmmoreka [JOK

https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Dapajes.
3akoH
AIEKTPOMAarHUTHOMN
WHTyKITUH.
[IpaBuio Jlenua

64

DIIEKTpOreHepaTop.
Crioco6b1
MIOJTyYEeHHS
BIEKTPUYECKON
SHEPrUu.
DNEeKTPOCTAHINH
Ha
BO300HOBIISIEMBIX
MCTOYHHKAX
SHEpPrun

65

IToaroroska k
KOHTPOJIbHOU
paboTe 1o Teme
"DnexTpudeckue u



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

MAarduTHEIE
sBieHus"

66

KoHnrponbHas
paboTa o Teme
"DNeKTpUUECKHe U
MarHUTHBIC
sIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

Hroro nmo pasaey

67

PesepBHBIN ypOK.
Pabora ¢ Texcramu
o teme "Temnoskie
sBienus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHBIi ypOK.
PaboTa ¢ TekcTamu
110 TeME
"MaruuTHbIE
sBieHus"

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 4

14.5

9 KJIACC

Ne
n/
n

KoaunuecTBO 4acoB

Tema ypoka

Bcer
0 ble padoThI

KountpoJjbn

IIpakTuyec
KHe padoThl

Jara
U3y4eH
ust

JIeKTPOHHBbIE
undposbie
oOpa3zoBare/ibHbIE

pecypcsl

MexaHnuueckoe
JBKECHHE.
MarepuanbHast
TOYKa

Cucrema orcuyera.
OTHOCHTEIBLHOCTH
MCXaHHNYCCKOI'O
JABMKCHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
d474

PaBHOMEpHOE
MIPSAIMOJIMHENHOE
JBIKCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
d19a

HepasnomepHoe
IIPSIMOJIMHENHOE
JBIDKCHHE.

Cpennsisi u



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a

MI'HOBCHHaAas

CKOPOCTb
IIpssmosnHeEliHOE
bubmuoreka [{OK
PaBHOYCKOpPEHHOE
5 BUDKOHIC. https://m.edsoo.ru/ffOa
dgd4
Yckopenune
CxopocTb
MIPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO
nekenust. ['papux
CKOPOCTH
JlaboparopHas
pabora
"OnpeneneHue
YCKOpEHHUS Tela bubnuorexa [JOK
7 npu https://m.edsoo.ru/ffOa
PaBHOYCKOPEHHOM dbl8
JIBUKCHHH TT0
HAKJIOHHOU
mockocty"”
Coboanoe
8 naJicHue Tell.
Omnbrtel ['anunes
PaBHOMEpHOE
JIBUKEHHE T10
OKPY>KHOCTH. bubnuoreka [IOK
9 [Tepuoa u gactoTa https://m.edsoo.ru/ffOa
oOparteHusl. el76
JIunelinas u
YIJI0Basi CKOPOCTH
10 LlentpocTpemuTen
bHOE YCKOPEHHUE
[IepBbliii 3ak0H bubnnoreka [JOK
11 HeroTona. Bektop https://m.edsoo.ru/ffOa
CHJIBI e612
Bropoii 3akon
HbfoToHa. bubnnoreka [JOK
12 S — https://m.edsoo.ru/ffOa
er2a
s cuna
Tpernii 3akon bubnuoreka [IOK
13 Herorona. https://m.edsoo.ru/ffOa
Cynepno3unus cui €982
Pemenue 3aga4 Ha bu6nmoreka [JOK
14 [IPUMEHEHUE https://m.edsoo.ru/ffOa

3aKk0HOB HrroTOHA

eb6c



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c

bubmuoreka [IOK

15 Cua ypyrocti. https://m.edsoo.ru/ff0a
3axoH ['yka
eca2
Pemenue 3anau no
16 teme «Crta
YIPYTOCTHY
JlabopatopHas
pabota bubmmoreka [JOK
17 «Ornpenenenue https://m.edsoo.ru/ffOa
’KECTKOCTH ee28
MIPY>KHHBD)
bu6mmoreka [JOK
18 Cuna TpeHus https://m.edsoo.ru/ff0a
738
Pemenne 3agaua mo bubmmoreka [{OK
19 teme «Cuna https://m.edsoo.ru/ffOa
TPEHHUS fa26
JlaGoparopHas
pabora
"Onpeernene bubnuoreka [IOK
20 https://m.edsoo.ru/ffOa
Kod(puIMeHTa
f8be
TpeHUs
CKOJIbKeHus"
Pemrenue 3amay mo
Teme "3aKOHBI bubmuorexa [JOK
21 HeroTona. Cuna https://m.edsoo.ru/ffOa
ynpyrocta. Cuna fb8e
TpeHus"
Cuta TSKeCTH U
3aKOH BCEMUPHOTO
- bubnmuoreka [JOK
22 Vexopere https://m.edsoo.ru/ffOa
fo44
CcBOOOIHOTO
TTaJICHUS
Ypoxk-
KoHpepeHIHs
"JIBukeHue Tel
BOKpYT
23 I'PaBUTAILIMOHHOTO
IeHTpa
(Conaeunas
cUCTEMa).
lanaktuku"
Pemenue 3ama4u o bubmorexa [OK
24 https://m.edsoo.ru/ffOa

Teme "Cuia

f518



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8

TSYKECTH Y 3aKOH
BCEMUPHOTO
TATOTEHUS"

25

IIepBas
KOCMHYCCKAs
CKOPOCTb.
HepecomocTs u

Heperpy3Ku

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
f33c

26

PaBHOBecue
MaTepUAILHOU
TOYKU. AOCOJTFOTHO
TBEPAOE TEIIO.
PaBHOBecue
TBEPAOTO Tena ¢
3aKpEIUIEHHON
OCBIO BpalllCHHUS.
MOMEHT CHJIBI.
LenTp TsoxecTH

bubmmoreka [{OK
https://m.edsoo.ru/ff0a
fe36

27

PaBHoBecue
MaTepUaTbLHON
TOYKH. AOCOJIFOTHO
TBEPJIOE TENO.
PaBHoBecue
TBEPJIOTO TEIa C
3aKpEIUIEHHON
OCBIO BpaIllCHHUS.
MOMEHT CHUJIBL.
LenTp TsoxecTn

28

Pemrenue 3amay mo
TeMe "MoMeHT
cuibl. Llentp
TSDKEeCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
02b4

29

IloaroroBska k
KOHTPOJIbHOM
pabore 1o Teme
"MexaHndecKoe
JIBIDKECHUE.
BzaumopetictBue

TCI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
0408

30

KonTponpHas
paboTa 1o Teme
"MexaHnueckoe
JIBIDKECHHUE.
Bzaumoetictrue

n

TCI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
06ec



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

31

Nmmnynsc Tena.
NmMnynsc cuiibl.
3aKOH COXpaHEeHUs
UMITYJbCA.
Yupyroe u

HEynpyroe
B3aMMOJIEICTBUE

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
07fa

32

Pemenne 3amaq mmo
TeMe "3aKoH
COXpaHEHHUS
uMmnynbca”

bubmmoreka [{OK
https://m.edsoo.ru/ffOb
096¢

33

Ypoxk-
KOH(epeHIus
"PeakTrBHOE
JIBUKCHHE B
MpUpoJIe U
TeXHUKe"

34

Mexannueckasa
paborta u
MOIITHOCTD

bu6moreka [IOK
https://m.edsoo.ru/ffOb
0a84

35

Pabora cubl
TSHKECTH, CHJIBI
YIPYTOCTH Y CHITBI
TPCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb
0db8

36

JlaGoparopHas
pabora
«Omnpegenenne
paboTHI CHITBI
TPEHUS IpU
PaBHOMEPHOM
JBUKEHHUH TeJia 110
TOPU30HTAJILHON
TIOBEPXHOCTH

37

CBsi3b SHEPrUU U
paboTHI.
IloTenmmansHasa
SHEpPrus

38

Kunertnueckas
sHeprus. Teopema
0 KMHETHUYECKOMU
SHEPIruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
0c32

39

3aKOH COXpaHEHUS
SHEPIUU B
MeXaHHKe



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

40

JlabopatopHas
pabota «3yuenue
3aKOHa
COXpaHCHUS
SHEPrHN»

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
12fe

41

KonebarensHoe
IBUXXCHHUEC U €TI0
Xap aKTCpI/ICTI/IKI/I

bubmmoreka [{OK
https://m.edsoo.ru/ffOb
1858

42

3aTyxaronime
KOJICOaHUSI.
BeIHyX1eHHBIE
KOJIeOaHUSI.
Pe3onanc

bubmmoreka [{OK
https://m.edsoo.ru/ffOb
20f0

43

MaremaTnaeckuit
Y IPYKUHHBIN
MAasITHUKHU

44

Ypoxk-
HCCIIEIOBAaHUE
«3aBUCHMOCTD
reproIa
KoJIeOaHui OT
JKECTKOCTH
MIPYKUHBI K MacChI

rpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ffOb
197a

45

[IpeBpaienue
SHEPTUH TIPU
MEXaHUYECKHX
KOJIEOaHUIX

46

JlaGoparopHas
pabora
«Omnpegenenne
Y4acTOTHI U
epuoa
KoJIeOaHu
MPY>KUHHOTO
MasITHUKAY

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
laec

47

JIaGoparopHas
pabota «IIpoBepka
HE3aBHCUMOCTH
nepuoJia
KosiebaHui Tpy3a,
MOJIBEIIEHHOTO K
HUTH, OT MacChl
rpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
197a



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

48

MexaHnuecKue
BoJiHbl. CBOMCTBA
MEXaHUYCCKUX
BOJIH. [IpotonbHbIE
U MOTIEPEYHbIC
BOJIHEI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
21fe

49

Ypoxk-
KOH(EpeHIH
"MexaHHJecKue
BOJIHBI B TBEPAOM
TeIe.
CelicMuyeckue
BOJIHBI"

50

3BYK.
Pacnipoctpanenue
U OTpaXkK€HHE 3ByKa

51

Ypoxk-
HCCIIEJOBaHUE
"Habmaronenue
3aBUCHUMOCTH
BBICOTBI 3By1<a oT
9acTOTHI"

52

I'pomKkoCTb 3BYyKa U
BBICOTA TOHA.
AKyCTHYECKUI
pEe30HaHC

53

Ypoxk-
KoHpepeHIHs
"VnpTpa3Byk u
nH(]ppa3ByK B
pUpoJIe U
TexHUKe"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
23ca

54

IloaroroBska k
KOHTPOJIbHOM
pabote 1o Teme
"3aKOHBI
COXpaHEHHS.
MexaHu4ecKkrue
KoJeOaHus U
BOJIHBI"

bubnuoreka [JOK
https://m.edsoo.ru/ffOb
25f0

55

KonTponpHas
paboTa 1o Teme
"3aKoHBI
COXpaHEHHUsI.
Mexannueckue



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

KoJIe0aHus U
BOJIHBI"

56

DNeKTPOMarHUTHO
€ ToJIe.
DNEeKTPOMArHUTHBI
€ BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
2abe

57

CaoiictBa
AJIEKTPOMArHUTHBI
X BOJIH

58

Ypok-
KOH(epeHIust
"[IIkana
AJIEKTPOMArHUTHBI
X BOJIH.
Hcnone3oBanne
AJIEKTPOMArHUTHBI
X BOJIH JI
COTOBOM CBS3H"

bubmmoreka [IOK
https://m.edsoo.ru/ffOb
2fe6

59

Ypoxk-
HCCIIeIOBAaHUE
"U3yuenue
CBOMCTB
AIIEKTPOMArHUTHBI
X BOJIH C IIOMOIIIBIO
MOOHJILHOTO
tenedona"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb
2c6c

60

Pemrenue 3agau Ha
oTIpe/IeIICHNE
YaCcTOTHI U JJIMHBI
ANIEKTPOMAarHUTHOMN
BOJIHBI

61

DJIEKTpOMarHuTHa
sl IpUpPOJia CBETA.
CkopocTs cBera.
Bonnosbie
CBOMCTBA CBETa

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
31d0

62

Hcrounuku cBeTa.
IIpssmonnHeliHOE
pacnpocTpaHeHue
CBeTa. 3aTMEHUS
Connua n JlyHsl

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
3658

63

3aKOH OTPAKEHUS
CBeTa. 3epKaja.
Pemenue 3amau Ha
MIPUMEHEHUE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb
38c4



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

3aKOHA OTPAKCHHUS
cBera

64

IIpenomnenue
cBeTa. 3aKOH

MIPETIOMIICHUS
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
3aea

65

ITomHoe
BHYTpPEHHEE
OTpa’KEHUE CBETA.
Hcnoap3oBanme
IIOJTHOTO
BHYTPEHHETO
OTpa)KEHUS B
OIITUYCCKUX
CBETOBOJIAX

bubmmoreka [{OK
https://m.edsoo.ru/ffOb
3c5¢

66

JlaboparopHas
pabora
"UccmenoBanne
3aBHCHUMOCTH yTjia
TIPEIOMIICHHST
CBETOBOTO JIy4ya OT
yTJia TajeHus Ha
rpaHuiie "Bo3ayx-

CTCKIIO

67

Ypoxk-
KOH(pepeHIHst
"cnons30BaHue
ITOJIHOTO
BHYTPEHHETO
OTPKCHHS:
CBETOBO/IbI,
OIITHUKOBOJIOKOHHA
s CBS3B"

68

JInH3EL
OnTuueckas cuiia
JIMH3BI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
3f2c

69

IlocTpoenue
M300paxeHui B
JIMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
444a

70

JIaGoparopHas
pabora
"Onpenenenue
(hoxycHOTO
paccTosHUS U
OTITHYECKOH CHIIBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
4206



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206

coOupartorei
JUH3bI"

71

Ypoxk-
KOH(EpeHIH
"Onruueckue
JIMH30BBIE
npuOopsr”

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
Oa7e

72

I'nma3 kak
OIITUYCCKas
cucrema. 3peHue

bubmmoreka [{OK
https://m.edsoo.ru/ffOb
4684

73

Ypoxk-
KOH(epeHIus
"JleeKThl 3peHHUsL.
Kaxk coxpanuts
3penue"

74

Paznoxenne
Oenoro cBeta B
criekTp. OnbITHI
Hprorona.
Cnoxenue
CHEKTpaJIbHBIX
LIBETOB.
Hucnepcus cBeta

bu6moreka [IOK
https://m.edsoo.ru/ffOc
0Of4c

75

JlaGoparopHas
pabota "OnbITHI IO
Pa3I0KCHUIO
0eoro ceeTa B
CIICKTp H
BOCITPHUSATHIO IIBETA
MIPEIMETOB MPHU UX
HaOJIIOCHUH Yepe3
LIBETOBBIE

bunbTpeI"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
0e2a

76

YPOK-TIpaKTUKYM
"BonHoBbIE
CBOICTBA CBETA:
JTUCTIEPCHUs,
uHTepepeHIus 1
nudpakuus”

77

OMNBITH
Pesepdopna u
TUTaHETapHAsS
MOJIENTb aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
12a8



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

ITocrynate! bopa.

78 Monens atoma
bopa
Hcenyckanue u
TMOTJIOIICHUE CBETa bubmuoreka [JOK
79 atoMoM. KBaHTBI. https://m.edsoo.ru/ffOc
JInneligaTeie 144c
CHEKTPBI
Yégg;f;:}f;:w bubnuorexa [JOK
80 crteKTpOB https://m.edsoo.ru/ffOc
" 1550
HCITyCKaHUS
PagnoakTuBHOCTH bubmmorexa LHOK
81 N https://m.edsoo.ru/ffOc
1 € BUIBI 1672
Crtpoenue
ATOMHOTO 51pa. bu6moreka [IOK
82 Hyxnommas https://m.edsoo.ru/ffOc
18ac
MOJIEITb
PagnoakTuBHbIE bu6moreka [IOK
83 MIPEBPAIICHUSL. https://m.edsoo.ru/ffOc
H3oTomns! lal4d
Pemrenue 3amay mo
Tene: bubmuorexa [JOK
84 P HOAKTHBHbIC https://m.edsoo.ru/ffOc
1bda
npespanieHus"
85 [Tepuon
roJrypacriaja
Ypok-
KoHpepeHIHs
"PaguoakTuBHEIC bubnuoreka [JOK
86 U3ITy4yeHUus B https://m.edsoo.ru/ffOc
PUPOJE, 2126
MEIUITUHE,
TexHuke"
SnepHblie peakium.
3aKoHbBI bu6nmoreka [JOK
87 COXpaHEHMS https://m.edsoo.ru/ffOc
3apsiA0BOTO U 1c58
MacCOBOTO YHCEN
JHEPIIA CBAM bubmuoreka [JOK
aTOMHBIX sJIEP.
88 https://m.edsoo.ru/ffOc

CBs3b MaccChl U
SHEPruu

1d7a



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amad mo
teme "SnepHbie
peakuuu"

90

Peaximu cunTe3a u
JIENEHUS SAEP.
HUctounnku
sHeprun ConHIa u
3BE3T

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
1e88

91

Ypok-
KOH(EpeHIH
"SAnepuas
SHEpreTHKa.
HencTBust
PaIMOaKTUBHBIX
W3JIy4YCHHUI Ha
YKUBBIE
OpraHu3mbl"

92

[ToaroToBka k
KOHTPOJIBHOU
pabore 1Mo Teme
"DneKTpoMarHuTH
o€ MoJe.
DJIEKTPOMArHUTHBI
€ BOJIHBL.
KBanToBBIE
sIBJIeHUs"

bu6moreka [IOK
https://m.edsoo.ru/ffOc
223e
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KonrtponbHas
pabora 1o Teme
"DneKTpoMarHuTH
o€ MoJIe.
DNEeKTPOMarHUTHBI
€ BOJIHBI.
KBanToBbIe
sIBIIEHUA"
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IToBTOpEHwMeE,
00001IeHuE.
JlaGopatopHbie
paboTHI 1O KypCy
"B3aumopeiictBue

TCI

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
245a
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[ToBTOpEHwUE,
0000I11ICHHE.
Pemienue
pacyeTHBIX U
Ka4eCTBEHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
2572
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3aJ1a4 110 TeMe
"TeruoBsle
rpoiiecchl”

[ToBTOpEHME,
0000I111eHHE.
Pemrenne
pPacUYeTHBIX U

bu6mmoreka [IOK

96 https://m.edsoo.ru/ffOc
Ka4yeCTBEHHBIX
2a22
3a1a4 [0 TEME —
"KITI TeroBbIix
nBurareiein”
[ToBTOpEHME,
00001eHue.
Pemnrenue
pPacyYeTHBIX U bubnuoreka [JOK
97 Ka4yeCTBEHHBIX https://m.edsoo.ru/ffOc
3a7a4 I10 TEME 2b30
"KIT,
AEKTPOYCTAHOBOK
[ToBTOpEHME,
00001IeHmE.
bu6mmoreka [IOK
JlaGopatopHbie
98 https://m.edsoo.ru/ffOc
paboTHI 1O KypCy
2c52
"CBeTOBBIE
sBieHusa"
[ToBTOpEHME,
00001IeHmE.
bu6mmoreka [JOK
PaboTta ¢ TekcTamu
99 " https://m.edsoo.ru/ffOc
o TeMe "3aKOHEI
2d6a
COXpaHEHUS B
MexaHuke"
IToBTOpEHwMeE,
00001IeHuE.
bubmuoreka [JOK
Pabota ¢ rekcTamu
100 https://m.edsoo.ru/ffOc
10 TEME
2e82
"Konebanus u
BOJIHEI"
[ToBTOpEHuUE,
0000I111eHHE.
bu6mmoreka [JOK
Pabora ¢ TekcramMu
101 https://m.edsoo.ru/ffOc

o TeEME
"CBeTOBLIE
sBieHusa"

3044
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[ToBTOpEHME,
0000111EeHHE.
102 Pabora ¢ Tekcramu 1

o TeEME
"KBauToBas u

sanepHas pusuka"

OBLLEE
KOJIMUECTBO YACOB | 102 3 27
I10 TIPOTPAMME

9 KJIACC

Kon
IIpoBepsiemble nNpeaMeTHbIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOM

NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTI'0 0011ero 00pa3oBaHus

pe3yJibTara

1.1 HCMOJIb30BATh U3YYECHHbBIE TIOHATHS

12 pasiindaTth SABJICHHA II0 OMNHMCAHHUIO HUX XapaKTCPHBIX CBOWMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC (1)I/ISPI‘I€CKO€ SABJICHUC

pacrno3HaBaTh MPOSBIEHUE M3YUYEHHBIX (PU3MUECKHUX SIBICHUN B OKPY)KAIOIIEM
13 MHpE, B TOM uucie (pu3nueckue sBJICHUS B MPUPOJE, NMPU 3TOM MEPEBOAUTH
MPAKTUYECKYI0 3a7adyy B Y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA

(mpu3Haky) PU3NIECKUX SBICHUAN

OTHCHIBATh H3YyYEHHBbIE CBOMCTBA Tel W (PU3MUECKUE SIBICHHUS, HCIOJIb3YS
¢u3nueckue BEIWYUHBI, MPU OMUCAHUM MPABWILHO TPAKTOBAaTh (DHU3MUECKUN
14 CMBICIT HCHOJIB3YeMbIX BEIMYMH, OOO3HAYEHHUS] M €IUHUIBI (U3HUECKUX
' BEJIMYMH, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UYECKYIO BETUUUHY
C JpYrMMH BEJIMYMHAMH, CTPOUTH TpaduKu H3YyYECHHBIX 3aBUCHUMOCTEH

(bPISI/I‘IeCKI/IX BCJIIMYUH

XapaKTCPHU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA U IIPOUECCChI, UCIIOJIB3YsI
1.5 HN3YUYCHHBIC 3aKOHbI, IIPpU 3TOM J[IaBaTb CJIIOBECHYIO Q)OpMYHI/IpOBKy 3dKOHa H

3aIlIMCbIBATh €I0 MATCMATUYCCKOC BBIPAKCHNEC

OOBACHATH (PU3NYECKUE TPOLECCHl U CBOMCTBA TN, B TOM YHCJIE U B KOHTEKCTE
CUTyallUi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-
1.6 CJIEZICTBEHHBIE CBSI3U, CTPOMTHh OOBSICHEHHME M3 2 — 3 JIOTMYECKUX WIaroB ¢
NOMOIIBI0 2 — 3 M3YYEHHBIX CBONCTBA (PU3MUECKMX SBJIEHUH, (PU3MUECKHX

3aKOHa UJIK 3aKOHOMCEPHOCTU

pemaTh pacuéTHbIE 3a7a4yM (OMMpAroIIUecss Ha CUCTeMYy U3 2 — 3 ypaBHEHHH),
1.7 UCTIOJb3Yysl 3aKOHBI M (DOPMYIIbI, CBA3BIBAIOLINE (PU3UYECKUE BEITMUMHBI: Ha

OCHOBC aHalin3a YCJIOBHUA 3ada4vu 3alMCbIBATbL KPATKOC YCIIOBHC, BBIABIIATH




HEIOCTAONIMEe WM M30bITOYHbIC JaHHBIC, BBHIOMPATh 3aKOHBI U (OPMYIIBI,
HE0O0XOAUMBIE [T pEIICHUS, TPOBOJUTH PACUETHI U OLICHUBATH PEATUCTHYHOCTD

MOJIyYEHHOTO 3HaYCHHS (PU3NUECKOM BEITUIUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELINTh MPU MOMOIIU (PU3UIECKUX
METOJIOB, HCIOJIb3Ysl OIMCAaHUE HCCIEJOBaHMs, BBIAEIATH IPOBEPSEMOE
IPEI0I0KEHNE, OLIEHUBATh IPABUIBHOCTD MOPSIIKAa IPOBEICHHSI UCCIIEI0BAHHUS,

ACJIaTb BbIBOAbI, MHTCPIIPECTUPOBATE PCIYJILTATHI H3.6JIIOIICHHﬁ X OIIBITOB

1.9

IPOBOJUTH OMBITHI MO0 HAOMIONEHHUIO (PU3UYECKUX SIBICHUH WM (PU3NIECKUX
CBOMCTB TEJ: CAMOCTOSITEIBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000py/I0BaHUs, ONMMCHIBATh XOJ OIBITa U €ro pe3yibTaTbl, (OPMYIHPOBATH

BEIBOJIBI

1.10

MPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX M3MEPEHUH, OIpenesss
CpenHee 3HaueHue u3MepsieMoil BeTudrHbI (POKYCHOE pacCTOsTHUE COOMPAIOIIIEi

JIMH3BI), 000CHOBBIBATH BHIOOP Croco0a M3MepeHus (M3MEPUTEITHHOTO TTprOopa)

111

MPOBOJUTHh  HMCCIIEIOBAHWE  3aBUCHUMOCTEH  (DU3WYECKUX  BEIUYUH C
WCTIONb30BAHUEM  TIPSIMBIX ~ WM3MEPEHHWH:  IUIAHUPOBATh  HCCIIEIOBAHUE,
CaMOCTOSITEIHHO COOMPATh YCTAHOBKY, (DMKCHPOBATH PE3YNIBTATHI MOTYYCHHOM
3aBUCUMOCTH (PM3UYECKUX BEIIMYUH B BUJIC TAOIUIN TpaUKOB, /1eJIaTh BBIBOIBI

110 pE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJUTH KOCBEHHbIE HW3MEpPEeHHs] (U3UYECKUX BEJIMYMH: IUIAHUPOBATH
U3MepeHusi, coOupaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U  BBINOJHSTH
U3MEpEeHUs, Cienys MpeaIoKeHHON WHCTPYKIUHU, BBIYHUCIATh 3HAUYEHUE
BEJIMYMHBI M aHAJIM3UPOBATH IOJIYYECHHBIE PE3yJbTaThl C Y4ETOM 3aJaHHOM

MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh mpaBuiia TEXHUKHU O€30MacHOCTU MpH padoTe ¢ J1abopaTopHBIM

000pynoBaHHEM

1.14

pasiinyaTtb OCHOBHBIC IIPpHU3HAKH HN3YYCHHBIX (1)I/ISI/I‘IGCKI/IX MOJICICH:
MaTcpHrajibHad TOYKa, a0COJIFOTHO TBépI[OG TCJIO, TOYCYHBIM HCTOYHHUK CB€Ta,
JIy4, TOHKad JINH34, IIJIaHCTapHasA MOACJIb aTOMa, HYKJIOHHAast MOJICJIb aTOMHOI'O

sapa

1.15

XapaKTCPpU30BaTh MPUHIHUIILI JeNCTBUSA N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKUX
YCTpOﬁCTB C OHOpOﬁ Ha KX ONHCAaHUA, HCIOJIb3YA 3HAHUSA O CBOMCTBAX

(I)I/ISI/ILIGCKI/IX SIBIICHUI U H606XOJII/IMLIG (I)I/IBI/ILIGCKI/IC 3aKOHOMEPHOCTU

1.16

HCIIOJIb30BATh CXCEMBI MW CXCMATHYHBIC PUCYHKHW MH3YYCHHBIX TCXHUUCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B U TCXHOJIOTMYCCKHUX IPOUCCCOB IIPU
peIICHNN y‘-IC6HO-HpaKTI/I‘-IeCKI/IX 3ala4, ONTUYCCKUC CXCEMbI JISI MOCTPOCHUS

1300pakeHuil B INIOCKOM 3€pKajie U COOMparoIie JInH3e




1.17

MPUBOANTH MPHUMEPHI (HAXOIUTh MH(OPMAIMIO O MPHUMEpax) MPAaKTHIECKOTO
HCIIOJIb30BaHUA (1)PI3PI'—ICCKI/IX 3HAaHUH B HOBCGI[HGBHOﬁ KU3HU TJIA oOecrieueHus
0€30IaCHOCTH IIpU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKHUMHU YCTPOHCTBAMH,
COXpaHEHHs 3JI0POBbs M COOJIOJICHUS HOPM SKOJOTUYECKOTO IMOBEICHUS B

OKpYKarollen cpene

1.18

OCYIIIECTBIISITh TMOUCK HWHPOpMAUK (U3HUECKOTO COJACPKAHHSA B CETH
WuTepHeT, caMoCcTOATENIbHO (OPMYIUPYsI TTOMCKOBBIN 3alpoC, HAXOAUTh IYTH
OTpEENIEHUs]  JIOCTOBEPHOCTU  IOJY4Y€HHOM HH(QOpMalUu¥ Ha OCHOBE

HUMCIOIIUXCA 3HAHUM U JOIIOJTHUTCIBbHBIX HCTOYHUKOB

1.19

WCIIOJIb30BAaTh MpPH BBINOJHEHUH YYEOHBIX 3aJaHUW Hay4HO-TIOMYJSPHYIO
AUTEepaTypy GU3NYECKOTO COJEepKaHUs, CIIPaBOYHbIE MaTepUalbl, PECYpPChI CETH
WuTepHer; Brnaaerh npuémMamMu KOHCIIEKTHMPOBAHMSI TEKCTa, MpPeoOpa3oBaHUs

“H(pOpMAIIUU U3 OJHOU 3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

co3faBaTb COOCTBEHHBbIE NHCHMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpPMAaLIUY U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO COJIEPIKaHNUs, TyOITMYHO
MIPE/ICTaBIATh PE3yNbTaThl MPOEKTHON WIIM UCCIIEOBATENbCKOMN 1eATEIbHOCTH,
IIpU  3TOM TPAMOTHO MWCHOJB30BaTh M3YyYEHHBIM NOHATUHHBIM ammapar
M3y4aeMoro paszena (pU3MKM M CONPOBOXKIATh BBICTYIUIEHUE MPE3EHTALUEH C

y4€TOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

121

IIPH BBINOJHEHUH Y4€OHBIX TPOEKTOB U HCCIeT0BaHUHN (PU3UUECKUX MPOIIECCOB
pacnpenensiats OOS3aHHOCTH B TpYIINE B COOTBETCTBUU C MOCTABICHHBIMU
3a/ladyaMH, CJIEIUTH 3a BBHIIIOJHEHUEM IUIaHA JAEMCTBUM U KOPPEKTUPOBATh €ro,
aJIecKBaTHO OLIGHWBAaTh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh TPYIIIbL,
BBICTpAauBaTh KOMMYHUKAaTHBHOE B3aWMOJICHCTBUE, MPOSBISISI TOTOBHOCTD

paspematb KOHQIUKTHI

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Koxn
Kon siementa IIpoBepsieMble 3J1€eMEHTBI COACPKAHUSA

pazaena
®U3UKA U EE POJIb B [IO3HAHUU OKPYXKAIOIIETO MUPA

1 ®dusnka —Hayka 0 npupoze. SIBieHus npupoasl. Pusnyeckue
1. 1 SIBJICHUS . MCXaHHNYCCKUC, TCIIJIOBBIC, Z—)J'ICKTpI/I‘-IeCKI/IC,
MAar"guTHBIC, CBCTOBBIC, SBYKOBBIC




dwusnueckue BeanuuHBI. V3Mepenue (pu3HYeCKHX BETHYWH.

1.2 dusnueckue puOOpBHI. IlorpemnocTts U3MEpPEHUN.
MexnyHapoaHas CUCTEMA €IUHULL
EcrecTBeHHOHayuHBI ~ METOJA  [O3HAHUA:  HAOJIOJEHUE,
13 MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABWKEHUE THUIOTES,
' SKCIIEPUMEHT [0  TPOBEpPKE  THUIOTE3,  OOBICHEHUE
Ha0JII0JaeMOT0 SBJICHUS
14 Onwucanue pU3MUECKUX SBICHUHN C TOMOIIBIO MOAECIIEH
[IpakTuueckue paboThI:
N3mepenue pacCTosiHAMN.
15 N3mepenune 00bpEMa )KUIKOCTH U TBEPIOTO TEa.
' Omnpenenenre pa3sMepoB MabIX TEN.
WN3mepenne  Temmeparypbl TpU  TOMOIIM  >KUJIKOCTHOTO
TEPMOMETPA U JATYNKA TEMIIEPATYPHI
ITEPBOHAYAJIbHBIE CBEAEHUW A O CTPOEHWU BEILIECTBA
91 CrtpoeHnue BenecTBa: aTOMbI M MOJIEKYITBI, X pa3Mepbl. OTbITHI,
' JTOKa3bIBAIOLINE TUCKPETHOE CTPOCHUE BEILIECTBA
22 JBuxenne wyactun BemniecTBa. CBsI3b CKOPOCTU  ABMIKEHUS
' YaCTHI] C TeMIiepaTtypoii. bpoyHoBckoe nBrkenue, muddy3ust
23 B3anmoaenicTBre 4acTUIl BEUIECTBA: IPUTSKEHUE U
' OTTaJIKUBaHHE
ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOEHUE T'a30B, KUAKOCTEH
24 U TBEPIBIX (KpHUCTANIMYECKUX) Tell. B3auMocBa3b Mexay
' CBOMCTBaMH BEUIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSIX U HX
ATOMHO-MOJIEKYJISIPHBIM CTPOEHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSHUI BOIbI
[IpakTuueckue paboTHI:
Onenka quameTpa aroMa METOJOM PSIOB (C HCIOIb30BaHHEM
. dhoTorpaduwii).
OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHS Fa30B.
OneITel IO OOHApYKEHHIO ACWCTBHUS CHI MOJEKYISPHOTO
NPUTSKEHUS
JIBIDKEHUE U B3AVMOJIEMCTBUE TEJI
31 Mexanuyeckoe IBUKEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE

JIBIDKEHUE




3.2

Ckopoctb. CpeHsisi CKOpOCTh TP HEPABHOMEPHOM JIBUKEHUU.

Pacuér nyru 1 BpeMeHU IBUKEHUS

3.3

SIBnenue nHepuMU. 3aKOH HHEpLUUU. B3aumoneiicTBue Ten Kak
IIpUYMHA U3MEHEHMS CKOPOCTHU JIBUKEHMS Tesl. Macca Kak Mepa

HHCPTHOCTHU TECJIa

3.4

IlimotHocts BemectBa. CBs3p IUIOTHOCTH C  KOJAYECTBOM

MOJIEKYJI B €[JUHMIIE 00BEMA BEIIECTBA

3.5

Cuia KaKk XapakTepUCTHUKA B3aUMOICHCTBUSI TEJ

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3MepeHne Cuiibl ¢ TIOMOIIBIO

JIMHAMOMETpa

3.7

SIBienue TAroTeHus U cuiia Tshkect. Cuiia TSHKeCTH Ha Apyrux

mwradeTax. Bec tena. HesecomocTh

3.8

Cuita Tpenus. TpeHue CKOJBKEHHS U TPEHHUE MOKos. TpeHue B

Ipupoac N TEXHUKE

3.9

CrnoxxeHne  CwiI, HAlNpaBI€HHBIX 1O OJHOW  IMPSMOM.

PaBHOEliCTBYIOIIIAS CHJT

3.10

[IpakTuueckue paboThI:

Omnpenenenre CKOPOCTH PaBHOMEPHOIO JBIKEHMs (LIapuKa B
KUAKOCTH, MOJIENIN 3JIEKTPUUECKOT0 aBTOMOOWJIS U TaK Jlanee).
OnpeneneHne cpeaHel CKOPOCTH CKOJBXKEHUsS OpycKa WU
mapuKa Mo HAKJIOHHOW TUIOCKOCTH. OmnpeneneHue MIOTHOCTH
TBEpAOro Tena. ONBITHL, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTH
pacTspkeHus (aedopMai) NpyKUHBL OT TPUIOKEHHOM CHUJIBL.
OnpIThI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb CHJIBI  TPEHUS
CKOJIbKEHUSI OT Beca Tella M XapakKTepa CONPUKACAIOIIMXCS

MOBEPXHOCTEH

3.11

duzuueckue SABICHUS B npupoac: INpPpUMECPbI IBMIKCHHUA C
pa3sIMdHbIMU CKOPOCTSAMHU B JKUBOH M HEXKHBOM IIprupoJe,

ﬂeﬁCTBHC CUJIbI TPCHHA B IIPUPOJAC U TCXHUKEC

3.12

Texuuueckue YCTPOﬁCTBaZ JAUHAMOMCETD, IO AITHUITHUKH

JIABJIEHUE TBEP/IBIX TEJL, )KMJIKOCTEI U TA30B
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I[aBJ'ICHI/Ie TBépI[OFO tena. CrocoObl YMCHBIICHUS U YBCIIMUCHUS

JaBJICHUA

4.2

I[aBJ'IeHI/Ie rasa. 3aBHCHMOCTH JdaBJICHHUA Ta3a OT O6’béMa,

TEMIIePaTypPbl




4.3

Hepeﬂaqa JaBJICHUA TBépI[LIMI/I TCJIaMU, XKUAKOCTAMU U ra3daMHu.

3akon Ilackans. [IHeBMaTHYECKHE MAIIMHbI

4.4

3aBUCUMOCTD JaBJICHU S KUAKOCTU oT I‘JIY6I/IHBI.
I'mapocratnyeckuit  mapagokc.  CooOlaroumecss  COCybl.

FI/II[paBJII/ILIGCKI/Ie MEXaHU3MbI

45

Atmocdepa 3emmm u  armocdepHoe naaBieHue. [lpuduHBI
CYIIECTBOBAHUSI  BO3AYIIHOM  oOosouku  3emiu.  OmbIT
Toppuyenu. 3aBUCUMOCTb aTMOC(EPHOTO AaBIEHUS OT BBICOTHI

HaJl YpOBHEM MODsI

4.6

N3mepenue atmocdepHoro nasnenusd. [Ipubops 11 usmMepenus

aTMOC(hEpHOTO JTaBIICHUS

4.7

JeiictBue XUAKOCTH M Ta3a Ha IOTPYKEHHOE B HHUX TEJO.

BrrTankusaromias (apxuMenoBa) cuia. 3aKoH Apxumena

4.8

[InaBanme ten. Bo3ayxomnnaBanue

4.9

[IpakTuueckue paboThI:

HccnemoBanne 3aBUCHMOCTH Beca Tejda B BOJE OT 00BEMa
MOTPYKEHHOM B KHUAKOCTh dacth Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CHUJIBI, ICHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBHITAIIKMBAIONICH CHUJIBI,
JEUCTBYIONIEH HA TEJIO B JKUJAKOCTH, OT Macchl Teja. OMbITHI,
JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh BBITAIKUBAIOIMICH  CHIIBI,
JIEHCTBYIOIIEH HA TEJIO B XKHUIKOCTH, OT 00bEMA MOTPYKEHHOH B
JKMIAKOCT, YacTH Tejda H  OT INIOTHOCTH  JKUIKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHHUE JOJKH U

OIpENICIICHUE €€ TPY30IO0IbEMHOCTH

4.10

Ousnyeckue SBJICHUS B NPUPOJIE: BIUSHHE aTMOC(HEpHOTro

JaBJICHHA Ha JKMBOM OpraHusm, IjiaBaHue pBI6

411

Texunueckue YCTpOﬁCTBaZ c0061ua}oumec;1 COCYIHI,
YCTpOﬁCTBO BOJIOIIPOBO/JA4, FI/II[paBJ'II/I‘leCKI/Iﬁ npecc, MaHoOMCETP,

0GapoMeTp, BBICOTOMED, MOPUTHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPI' A

5.1 Mexanuueckas paborta

5.2 MexaHnueckasi MOITHOCTh

£ 3 [IpocTele MexaHU3MBL: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTb.
' [IpaBuso paBHOBecHs pbluara

5.4 [IpumeHneHue npaBuiIa paBHOBECHS pblyara K 0JI0Ky




«3onoroe mpaBuio» MexaHukd. KoadduimeHT mone3Horo

>0 JeiicTBUSL MeXaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHHKE
5.6 [ToTeHnmanpHas 3HEPrUM Tea, IOIHATOro Haj 3eMIIEN
o.7 Kunernyeckas sneprus
58 [lonnass MmexaHuyeckas »dHeEprus. 3aKOH HW3MEHEHHUS U
' COXPAaHEHHUS MEXaHUYECKOU dHEprun
[IpakTuueckue paboThI:
Onpenenenve paboTbl CUIIBI TPEHHUS MPU PABHOMEPHOM
£g JOBUKEHUM  Tela 10  TOPU30HTAJIBHOM  IMOBEPXHOCTH.
' HUccnenoBanue ycinoBuit paBHoBecus poruara. M3mepenue KII{
HAaKJIOHHOM IIOCKOCTH. M3ydeHue 3aKkoHa COXpaHEHUS
MEXaHU4ECKON SHEPIUH
5.10 du3ndecKue BICHUSA B IPUPOJE: PhIYArd B TEJE YEIOBEKA
511 TexHn4YecKue ycTporucTBa: pblyar, OABUKHBIN U HETIO ABYKHBIN

0JI0KU, HAKJIOHHAS! TNIOCKOCTh, IPOCTHIE MEXaHU3MBbI B OBITY

8 KUIIACC
Kon
Kopx siemenTa IIpoBepsiemMble 3JIEMEHTHI COIEPKAHUS
pa3aena
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJICKYJIIPHO-KHHETHYECKON TeopHu
61 CTpoeHHs BemiecTBa. Macca M pasmepbl Mosekyid. OTBIThI,
' HOATBEPIKIAIOIIHNE OCHOBHEBIC HIOJIOKCHUS
MOJIEKYISIPHOKHHETHYECKOI TeOpHU
6.2 Mogenu TBEPAOTrO, >KHUAKOTO M Ta3000pa3HOTO COCTOSHHI
. BemecTBa. Kpucrammdeckue u aMmopgHbie Tena
6 63 OObsicHEeHHEe CBOMCTB ra3oB, >KUAKOCTEH U TBEPABIX TEN Ha
. OCHOBE IOJIOXKEHUH MOJIEKYJISIPHOKHHETHYECKOI TEOpHH
6.4 CMmaunBaHue U KallWIJISIPHbIE SIBICHUS
6.5 TemoBoe paclIMpeHNE U CKaTHE
66 Temnepartypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO
. JIBMDKEHUS YaCTHIL
6.7 Buyrpennsst sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH

OHEpPIUu: TCIuIonepcaada u COBCpUICHUC pa60TBI




Bunel  teruionepegaun:  TEIUIONPOBOAHOCTb,  KOHBEKLMS,

6.8
U3JIy4YEHUE
6.9 KonunuecTBo TennoTel. Y aenbHas TEIIOEMKOCTb BEILIECTBA
TenmooOMeH U TeII0BOEe paBHOBECHE. YPaBHEHHUE TEIJIOBOTO
6.10
Oananca
611 [InaBnenne u oOTBEpJEBAaHUE KPUCTAIMYECKHX BEIIECTB.
. VY enpHas TEMI0TA TUIABJICHUS
[TapooOpazoBanne u konaeHcaus. Hcnapenue. Kunenue.
6.12 YaenpHash ~— TEWIOTa  TMApoOOpa3OBaAHMS. 3aBUCHMOCTh
TEMIIEpATypPhl KUTIEHUSI OT aTMOC(EPHOTO JTaBICHUS
6.13 Bnaxxnocts Bo31yXa
6.14 DHeprus TOIIMBA. Y IeNbHAsl TEIUIOTa CrOpaHus
[punnuns! pabotel TeroBbix asurareneit KIIJ[ Temosoro
6.15 nBuratens. TerioBble ABUTATENd W 3alIATAa OKPYKAIOIIEH
cpensl
3aK0H COXpaHEHHsS] W TIPEBpAIICHHUS DSHEPTHH B TEIIOBBIX
6.16
mporeccax
[IpakTrueckue pabOTHI:
OneITEl MO OOHAPYXKEHUIO JAEUCTBUA CHUJI MOJIEKYJISIPHOTO
MPUTSHKEHUS.
OnbITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIH
caxapa.
OnpITl 10 HAOMIONEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B,
KUAKOCTEH U TBEPBIX TEII.
617 Omnpenenenue AaBlieHUs BO3ayXa B OaJJIOHE HITpHUIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3AYyXa
oT ero 00bEéMa U HarpeBaHUs MM OXJIAXKICHUSL.

[TpoBepka rumnore3sl IMHEHHON 3aBUCIMOCTH JUTMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUYECKOM TPyOKe OT TeMIepaTyphl.
#H##Par###HabmoneHne U3MeHeHusl BHYTpEHHEH SHepruu Teja
B pe3yJibTaTe TeIIonepeiaun U paboThl BHEIIHUX CHJL.
HccnenoBanue sBIEHUS TEIUIOOOMEHa TMpU CMELIMBAHUM

XOJIOJTHOW U TOPSIYEN BOJIBI.




OrnpezenieHre KOJIMYECTBA TEIJIOTHI, OJY4YEHHOTO BOJIOM Mpu
TGHHOO6MGHG C Harp€TbiM METAJNIMYCCKHUM HUJIIMHAPOM.
Ornpenenenue yaenbHOM TEII0EMKOCTH BELIECTBA.
HccnenoBanue npoiiecca ucnapeHusl.

Omnpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

Omnpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbAA.

dusnyeckre SIBICHUS B IpUupoJac: MOBCPXHOCTHOC HATAKCHUC

N KallWUIAPHBIC ABJICHUA B HPHUPOAC, KPUCTAJIBI B IIPUPOJL,

o189 uznyyenue CojHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI;
o0Opa3oBaHue pOChl, TYMaHa, UHEs, CHEra.
TexHnueckue YCTpOWCTBA:! KaluJUIspbl, IIPUMEPBHI
UCIOJIb30BAaHUS KPUCTAJUIOB, KUJIKOCTHBIA TEPMOMETP, AATUUK
6.19 TEMIIEpaTypbl, TEPMOC, CHCTeMa OTOIUICHHS  JIOMOB,

TUTPOMETPBI, TICUXPOMETpP, TMapoBas TypOWHa, JBHUraTelb

BHYTPEHHETO CTOPAHMUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzarus Ten. [[Ba poaa seKTpUYecKuX 3apsaoB
BsanmopeiicTBue 3apspkeHHBIX Tl 3akoH KymoHa (3aBUCUMOCTD
7.2 CHJIbI B3aMO/ICHCTBUS 3apsKEHHBIX TEJl OT BEJIMUMHBI 3apsoB U
PacCTOSIHUSI MEX Y TeJIaMH )
Dnekrpuueckoe noje. Hanpssk€HHOCTD 37EKTPUYECKOTO MOJIS.
7.3 [lpuHOMI ~ Cyneprmo3Wimu  DJEKTPUYECKMX  Tojed  (Ha
KayeCTBEHHOM YpPOBHE)
Hocurenu AJIEKTPUYECKUX 3apsiioB. DJIeMEeHTapHBII
74 anektpudeckuii 3apsn. Crtpoenue aroma. I[IpoBogHuku u
TUDIIEKTPUKA
7.5 3aKOH COXPaHEHHUS ANEKTPUUYECKOTO 3apsaa
- DneKTpudecKuit TOK. YcnoBus CYIIIECTBOBAHMUS
. ANEKTPUYECKOTO TOKA. VICTOYHUKY MOCTOSIHHOTO TOKa
54 JleficTBUSL DIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
. MarHUTHOE). DJIEKTPUUECKUN TOK B KHUAKOCTAX U Ta3ax
7.8 DnekTpuueckas 1emnb. Cuina Toka. DINeKTPUIecKoe HaPsbKEeHIe
. ComnpoTuBieHNE MPOBOJHUKA. YJIEIbHOE CONPOTUBJICHHE

BCIICCTBA




7.10

3akoH OMa /17151 ydacTKa Lenu

IlocmenoBarenbpHoe u MapajuieIbHOE coeuHEHNE
7.11

MIPOBOTHUKOB

PaboTa 1 MOIIHOCTB AMEKTPUYECKOTO TOKA. 3aKOoH JIKOyms —
7.12

Jlenna

3 DIEKTPUUYECKUE LIETTH U TIOTPEOUTENN IICKTPUUECKON IHEPTHU

7.1

B ObITy. KOpoTKO€ 3ambikaHMe

IlocrostHuple MarHuThl. B3auMonelcTBHE — ITOCTOSIHHBIX
7.14

MarHuTOB

MaruunTtHoe mosie. MargauTHOE 110J1e 3eMIIH U €T0 3HAYECHUE IS
7.15

SKU3HU Ha 3emiie

6 OmneiT Opcrena. MarHuTHoe T0Ji€ AJIEKTPUYECKOTO TOKA.

7.1

[IpuMeHeHne PIeKTPOMArHuTOB B TEXHUKE

JlelicTBM€ MAarHMTHOTO TOJSI Ha TMPOBOJHUK C TOKOM.

DJIEKTPOABUTATENIb  TMOCTOSIHHOTO  Toka. Mcnonb3oBaHue
7.17

JJIEKTPOJIBUTATENIel B TEXHHYECKMX YCTpPOWCTBaX MW Ha

TPaHCIIOPTE

OnbiTel Dapanest. SBieHHE BIEKTPOMATHUTHOW WHIYKIWH.
7.18

[IpaBuno Jlenna

OnekrporeHeparop. CrnocoObl TONYyYEHUS DIICKTPUUICCKOM
7.19 SHEPTHH. DJIEKTPOCTAHIIMA Ha BO30OHOBIISIEMBIX MCTOYHHKAX

SHEPIruu

[IpakTrueckue pabOTHI:

OnbITHI IO HAOTIOACHUIO SJICKTPU3AIMH TeTl MHAYKIUEH U IPU

COIIPUKOCHOBEHUHU.

HccnenoBanue  AEUCTBUS  AJIEKTPUYECKOTO oojad  Ha

MIPOBOJHUKH U JUAJICKTPUKHU.

COopxka 1 mpoBepKa pabOThI JCKTPUICCKOH LIETTH ITOCTOSTHHOTO
7.20

TOKa.

I/I3MepeHI/Ie U pEryJIimpoBaHUC CUJIbI TOKA.

I/I3MepeHI/Ie U PETryJIMPOBAHUC HAIIPAKCHUS.

HccnegoBanne 3aBUCHUMOCTH  CHJIBI TOKa, HAYHIECTO YCpPE3
PE3UCTOP, OT COIPOTUBJICHUA PE3UCTOPA W HAIIPAKCHHUA Ha

pesucrope.




OnbITEL, JEMOHCTPUPYIONIME 3aBUCUMOCTH 3JIEKTPHUYECKOTO
CONPOTHBIICHUSI MPOBOJHMKA OT €ro JUIMHBI, IUIOIIAT!
MOMEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka  mpaBwiia  CIIOKEHUS HaNPsHKCHAN npu
HOCJIEZIOBATEILHOM COEIMHEHUU JIBYX pe3uctopoB. IIpoBepka
npaBuja JUisl CHJIbI TOKA TPH TapajUieIbHOM COEIUHEHUH
pesuctopoB. Ormpezaenenne pabOThl ANEKTPUUECKOTO TOKa,
uaymero uepe3  pesucrop.  OrmpeneneHue  MOLIHOCTH
JNIEKTPUUECKOT0  TOKa,  BBIAEIIEMOM  Ha  pe3UCTOpeE.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HUAYIIETO 4epe3
JaMIOuKy, OT HampsbkeHuss Ha Heil. Omnpenenenne KIIJ]
HarpeBatensi. McciaenoBaHue MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MarHuToB.  M3ydeHWe  MarHUTHOTO  TIOJIS
MOCTOSTHHBIX MAarHUTOB MPH UX OOBEAMHEHUU W Pa3fCIICHUU.
HccnenoBanue neicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO
ctpenky. OUBITBI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTH CHJIBI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM M MarHuTa OT CHJIBI TOKA U
HalpaBJIeHWsT TOKa B KaTymke. M3ydeHue JAecTBuUsA
MarHUTHOTO IOJIsI HAa TPOBOAHUK ¢ ToKoM. KoHCTpynpoBanue u
u3ydeHne paboTel anekTpoxasuratens. M3mepenue KIIJ]
ANEKTPOABUTaTEIbHON yCTaHOBKH. OIBITHI MO UCCIIEIOBAHUIO
SBJICHUSI ~ JJICKTPOMATHUTHOW  WHAYKIUH:  HCCIEJI0BaHUE

W3MEHEHMH 3HAUYCHUS U HaIlpaBJICHUA HHAYKIHMOHHOI'O TOKa

duszndeckue SBICHUS B IIpUpPOAEC: IJIICKTPUUCCKHUE SABJICHUA B

aTMoc<1)epe, OJICKTPUYECCTBO JKHUBBIX OPraHM3MOB, MarHUTHOC

rel nosie 3eMiH, Apedd MOI0COB, POJb MArHUTHOTO TMOJIA IS
YKU3HU Ha 3emiie, TIOJISIPHOE CUSHUE
Texnudeckue  yCTpONCTBAa:  AJIEKTPOCKON,  aMmIlepMeTp,
BOJIETMETP, peocTaT, CYETYUK DIEKTPUYECKOW DSHEPrud,
799 JJIEKTPOOCBETUTEIILHBIE npudopHl, HarpeBaTebHbIe
. JIEKTPONIPHOOPHI (mpumepsl), IIEKTPUUECKUE
IIPEIOXPAHUTENIH, AJIEKTPOMArHuT, AIIEKTPOIBUTaTEb

IMMOCTOSHHOT'O TOKA, T€HEPATOP MMOCTOSIHHOI'O TOKA

9 KJIACC




Kon

Ko nnemenra

[IpoBepsieMble 37IEMEHTHI COEPHKAHUS

paznena
MEXAHUWYECKUE SBJIEHU S
8.1 Mexanudeckoe nBmkeHue. MarepuanbHas Touka. Cucrema
' oTCcY€Ta
8.2 OTHOCHTETHHOCTh MEXaHUIECKOTO JIBFKCHUS
8.3 PaBHOMEpHOE NpsAMOIMHEHHOE IBHKEHHE
###Par##HepaBHomepHOE MPSIMOJIUHENHOE JIBIDKEHUE.
8.4 Cpennsis 1 MTHOBEHHasi CKOPOCTh TeJla TIPU HEPAaBHOMEPHOM
JIBMKCHUT
8.5 VYckopenne. PaBHOYCKOpEHHOE ITPSAMOJIMHEMHOE ABUKEHUE
8.6 CsoOonnoe nagenne. OnsiTe! [anmes
PaBHOMEpHOE ABMkeHUE 1Mo OKpyxHOCTH. [lepmon m 4dacrora
8.7 oOparieHusl. JIuneiinas u yrJI0Bast CKOpOCTH.
LleHTpOCTPEMHUTENEHOE YCKOPEHUE
8.8 [Tepsriii 3axon HeroToHa
8.9 Bropoii 3akon HetoTona
8 8.10 Tpetwnii 3akon HetoToHa
8.11 [TpuHIUT CynIepro3ULIAN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHusi: cuja TPEHHUS CKOJIbKEHHS, CUJIa TPEHUS MOKOS,
' Jpyrye BUIbl TPEHUS
814 Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE
' CBOOOHOTO MaJICHUS
815 JBuxenune mnaHer Bokpyr Comnma. IlepBas kocmuyeckas
. cKopocTh. HeBecoMoCTh 1 mieperpy3ku
8.16 PaBHOBecHe MaTepraIbHOM TOYKH. AOCOJIFOTHO TBEPIOE TEIO
PaBHOBecue TBEPAOro Tena ¢ 3aKperIEHHONW OCBHIO BpaIlICHUSI.
8.17
MowmeHnT cunsl. LlenTp Tspkectn
8.18 Nmnynsc tena. 3smenenune nmmyinsca. IMimynbce cuiiel
8.19 3aKOH COXPAHEHHUs UMITYJIbCA
8.20 PeakTuBHOE NBUKEHME
8.21 Mexanunueckasi paboTa ¥ MOIIHOCTh




8.22

Pabora cun Tskectu, ynpyroctd, Tpenus. CBsi3b SHEPTUU U

paboThI

8.23

HOTGHLII/IaHBHaSI SHEprud Tejaa, NOAHATOr0 Hald IMOBCPXHOCTBIO

3emin

8.24

[ToreHnManpHas SHEPTUs CKATOU MPYKUHBI

8.25

Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPIUH

8.26

3aKOH COXpaHEHUsI MEXaHUYECKOU dHEprun

8.27

[IpakTuueckue paboThI:

Ornpenenenue cpenHeld CKOPOCTH CKOJBXEHUsT Opycka WU
JBUKEHHS IIapyKa MO HAKJIOHHOM muiockocTH. OmnpeneneHue
YCKOpEHUs Tejla NpU PaBHOYCKOPEHHOM JIBUKEHHUH IIO
HAaKJIOHHOM IUIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH IyTH OT  BpPEMEHU IpuU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHONW CKOPOCTH.
[IpoBepka rumoTesbl: eciii MpuU PaBHOYCKOPEHHOM JABM)KEHUU
0e3 HayalbHOM CKOPOCTU IYTH OTHOCATCS KakK PAJ HEUETHBIX
YyHhcell, TO COOTBETCTBYIOUIME  IPOMEXKYTKH  BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT
CHJIBl HOpMaslbHOTO fAaBiieHus. OmnpexaeneHue kod(p¢uimeHra
TPEeHUsl CKoJbKeHus. OrmnpeneneHue KECTKOCTH MPYKUHBL.
Omnpenenenue pabOThl CWIBI TPEHHUs MPH PAaBHOMEPHOM
JBWDKEHUM  Tela IO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue paboThl CUIIBI YIPYTOCTH IPH MOABEME Ipy3a C

HCIIOJIB30BaAHHUEM HENIOABUKHOT'O U ITOJABHXXHOI'O 0JIOKOB

8.28

dusnyeckue SABICHUSI B nmpupoac: IMNpuJInuBbl W  OTJIMBEI,
JBHMXXCHHUC IIJIAHECT CoaHeuHou CUCTCMBbI, pCAKTUBHOC IBHXCHHUC

JKUBBIX OPpraHu3MOB

8.29

Texuuueckue YCTPOﬁCTBaZ CIIUAOMCTpP, AATUYMUKHU I1OJIOKCHUS,

pacCTOsAHNA U YCKOPCHUA, PAKCTBI

MEXAHUWYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebarenrHoe JABMOKCHUC. OCHOBHEBIE XapaKTECPUCTUKU

- KOJIEOaHUH: IepHO/, YacTOTa, aMILUTUTY 1A

9.9 MareMaTtnueckuii U TPYKUHHBIM MasTHUKU. [Ipespamienue
. SHEPI'UH NpH KojaedaTeIbHOM JIBUKEHUN

9.3 3aryxaromue kojiebanus. BeinyxaeHHble Konebanus. Pesonanc




9.4

Mexannueckne BoOJIHBEL CBoiicTBA MEXaHUYECKHUX  BOJIH.
[IpoonbHBIE U TONIEPEYHBIE BOJIHBL. [[JTMHA BOJHBI U CKOPOCTh
e pacupocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPAOM TellE,

CEUCMUYECKHE BOJIHBI

9.5

3ByK. 'poMKOCTh U BbICOTa 3BYKa. OTpa)keHne 3ByKa

9.6

WNudpasByk u ynbTpazByk

9.7

[IpakTnueckue paboThI:

Omnpenenenue Y4acTOThI u nepuoja Koje0aHui
MaTeMaTHYeCKOT0 MasiTHUKA.

Omnpenenenre 4acTOThl U TMEpUOJa KOJEOAHUU NPYKUHHOTO
MasiTHUKa

UccnenoBanue 3aBHCHUMOCTHU nepuojaa Koje0aHui
MOJ/IBELIEHHOTO K HUTU T'py3a OT AnuHbl HUTU. MccnenoBanue
3aBUCHUMOCTHU Teprojia KojeOaHuN MPYyKUHHOTO MAasTHHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCHMOCTH TIEpHOJa KOJeOaHMi
rpy3a, MOJBEHIEHHOTO K HUTHU, OT MAacChl Ipy3a U KECTKOCTH

npyxuHsbl. I3Mepenne yckopeHusi cBOOOIHOTO MafieHUs

9.8

Odusnueckue SABIEHUS B MPUPOJE: BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IyHAMHU,

9X0

9.9

Texnnueckue YCTpOWMCTBA: 9XO0JIOT, WCIIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHoe I10JI€. BJ'ICKTPOMBIHI/ITHBIG BOJIHEI.

101 CBOMCTBa AIIEKTPOMArHUTHBIX BOJH
10.2 [IkaJia 2IEKTPOMarHUTHBIX BOJIH
" DOnekTpomarHuTHas — npupoga cBera. CKOpocTh  CBeTa.
. BoHOBBIE CBOMCTBA CBETa
10 [IpakTuyeckue paboOThI:
10.4 N3yueHune CBOWMCTB 3JCKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOMIIBHOTO Tene(oHa
105 dusnyeckue sBJIEHUS B MpHUpoJe: OMOJOrHMuYecKoe AeHUCTBHE
. BUJMMOTO, YIbTPa(HOIETOBOIO U PEHTT€HOBCKOTO M3JIy4eHU I
106 TexHuueckue ycTpoicTBa: HCHOIb30BAHUE HIIEKTPOMArHUTHBIX
. BOJIH JUIsI COTOBOM CBSI3H
11 CBETOBBIE SABJIEHUA




11.1 JlyueBas monens cBera. MictouHuku cBera
11.2 [IpsimonuHeElHOE pacIIpOCTpaHEHUE CBETA
11.3 Otpaxenue ceta. [nockoe 3epkao. 3akOH OTpaKEHHUS CBETA
114 [Ipenomnenue cBera. 3akoH mpenomiieHus cBera. IlomHoe
' BHYTPEHHEE OTpaKCHUE CBETa
115 JIunza. Xon jiydeit B IMH3€E
11.6 Ontuueckas cuctema oroarnmnapara, MUKPOCKOTIA U TEJIECKOIIA
T I'maz  xak  onruueckas  cucrema.  bmmzopykocts U
' JAJIbHO30PKOCTh
118 Paznoxenne Oenoro cera B cnekrtp. OmnbiTel HbloTOHA.
' CrnoxeHue CieKTpaibHBIX I[BETOB. Jlucnepcus cBera
[IpakTuueckue paboThI:
HccnenoBanue 3aBUCMMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyya
OT yIJja MaJeHusl.
N3ydeHne xapakTepuCTHK U300paKeHHsI ITPEIMETa B TUIOCKOM
3epKaje.
UccnenoBanue 3aBUCUMOCTH YIjla MPEIOMIICHHS CBETOBOTO
11.9 Jyda OT yrJia MaJieHus Ha TPaHMIIE «BO3IyX — CTCKIIO».
[Tony4yenne n300pakeHHI ¢ TOMOIIBIO COOUPAIOIEH JTUH3HI.
Onpenenenne (POKYCHOTO PACCTOSHUS W ONTHYECKOU CHIIBI
COOMPAIOIIIEH JINH3HI.
OnBITHI MO PA3JIOKEHUIO OEJIOTO CBETA B CHEKTP.
OnBITHI 110 BOCHPUSITUIO I[BETA [TPEIMETOB MPH UX HAOIIOCHUH
yepes3 1IBETOBbIE (PHIIBTPBI
Oduznyeckue siBieHud B rpupoje: 3atMenus: Connua u JIyHsl,
11.10 I[BETa TEJ, ONTHYECKHE sBJICHHS B aTtMocdepe (uBeT Hebda,
pedpakuusi, paayra, MUPax)
1111 Texnudeckne yCTpPOWCTBA: OYKH, MEpPUCKON, QoToamnmapar,
' OTNITUYECKUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
121 OmnwiTel Pesepdopna u mmanerapHas mojens aroma. Mojenb
. aroma bopa
12
122 Hcnyckanne ©  TOMJIOIIEHWE CBeTa aToMoM. KBaHTHL
. JIunenyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTh. Anb(da, OeTa- 1 raMMa-u3JIydeHus




194 Crpoenue aToMHOTO siipa. HykioHHas Mojieab aTOMHOTO siipa.
. N3oromnsl
125 PanuoaxTtuBHbIe npeBpaienus. [lepuoa nosypacnasa aToMHbIX
' snep
126 SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsAJOBOrO U
' MacCOBOTO YHCEI
12.7 DHeprus cBsI3U aTOMHbIX sA1ep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunresa u genenus saaep. Mcrounvku sneprun ComHia
' U 3BE3]
12.9 SnepHas sHepreTuka. [[eficTBre paiMOaKTUBHBIX U31y4EeHUN HA
' YKUBBIE OpTaHNU3Mbl
[IpakTuueckue paboThI:
Habntoienne CriomHbIX U JIMHEWYaThIX CIEKTPOB U3JIy4EHUSI.
12.10 HccnemoBanue TPEeKkoB: H3MEPEHHWE SHEPTHH YACTHUIBI IO
TOPMO3HOMY TIyTH (110 hoTOrpadusim).
N3mepenue pagroakTuBHOro (oHa
dusnueckue SABJICHUSA B IIPUPOJE: €CTECTBEHHBIN
1211 pazMoaKTUBHBIM (OH, KOCMHMYECKHE JIy4Hd, paguOaKTUBHOE
' U3IIy4CHHE IPUPOJHBIX MUHEPAJIOB, IEHCTBUE PATUOAKTUBHBIX
U3IIy4CHHUI Ha OpPraHu3M 4YellOBeKa
1212 TexHuyeckue yCTpOMCTBA: CHEKTPOCKOMN, HWHIWBUAYAIbHBIN
' J03UMETp, Kamepa Bunbcona

ITPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHUA OCHOBHOI OBPA30OBATEJIBHON MTPOI'PAMMBI
OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NPoOBEpPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pe3yJibTaTaM 0230BOI0 YPOBHS
OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111€r0
o0pa3oBanusi Ha ocHoBe ®I'OC

[lonumanue ponu ¢GU3MKK B HAaydHOH KapTUHE MUPA; CHOPMHUPOBAHHOCTH
0a30BbIX MPEJCTABICHUNA O 3aKOHOMEPHON CBSI3M M TO3HABAEMOCTH SIBJICHUI
OpUPOIbI, O POJIM SKCHEpUMEHTa B (PU3MKe, O CHUCTEMOOOpasyrolel poiu
(U3UKK B pa3BUTUH €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH, 00 SBOIIOLUH

(I)I/I3I/I‘-IGCKI/IX 3HaHUN U UX poJin B LIEJIOCTHOM CCTCCTBCHHOHay‘{HOﬁ KapTHUHC




MUpA, O BKJIaJIe POCCUHCKHX U 3apyO0eKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,

00BsCHEHUE MPOIIECCOB OKPYKAIOMIETO MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHIA

3HaHMA O BUAAX MarepuM (BEIIECTBO U MOJE), O IBWKEHMM KaK CHocobe
CYLUIECTBOBaHUSl MaTepuu, 00 aTOMHO-MOJIEKYJSPHOW TEOPUH CTPOCHUS
BEIIECTBA, O (PHU3MUYECKOW CYNIHOCTH SIBICHUH NPUPOABI (MEXaHHYECKHX,
TEIUIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHUE pa3jinyaTh SIBICHUS 110
OTMCAHUIO UX XaPAaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOILIKUX
JTaHHOE (U3MYECKOE SBJICHHE; YMEHHE PAaclo3HaBaTh MPOSBICHUE H3YYEHHBIX
(GU3NYECKUX SBICHUA B OKPYKAIOIIEM MHUpE, BBIJICISAS HX CYIIECTBECHHBIC

CBOMCTBa (IPU3HAKN)

Bnagenue ocHOBaMM MOHATHIHOTO anmnapara ¥ CHMBOJIMYECKOTO S3bIKa (PU3HUKH
U UCIOJIb30BaHUE UX JUIA pEIIeHUs y4yeOHBIX 33/Jay; YMEHHE XapaKTepU30BaTh
CBOMCTBa TeJl, (pU3HUECcKue SIBJICHUS U MPOLIECCHI, UCIOJB3Ysl (DyHIaMEHTaIbHbIE

1 OMIIUPHUICCKUEC 3aKOHBI

VYMenne OIMCHIBAThH HN3Y4YCHHBIC CBOMCTBA Tel W (I)I/ISI/I‘-IeCKI/Ie SIBJICHU S,

WCTIONB3Ys PU3NUECKHUE BETNINHBI

Brnanenne ocHOBaMH METOJIOB HAYYHOTO TIO3HAHUS C Y4ETOM COOIFOICHUS
MpaBuUJI 0€30TIaCHOTO TpyAa: HaOItoIeHne (PU3NUECKUX SBIICHUMN:

YMEHHE CaMOCTOSITEIbHO COOMPATh SIKCIIEPUMEHTATbHYIO YCTAHOBKY U3 JAHHOTO
Habopa 00opynoBaHUs 10 UHCTPYKIUH, ONMMCHIBATh XOJ OIbITa M 3alUChIBATh
€ro pe3ynbTaThbl, JOPMYITHPOBATH BHIBO/IBI;

MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX M3MEpPEHUIN (PU3NUECKUX BEIMYUH: YMEHUE
IUIAHUPOBATh HM3MEPEHHUS, CaMOCTOSTENIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY MO MHCTPYKIMH, BHIYUCIISATH 3HAUCHHUE BEIMUYMHBI U aHAJTU3UPOBATH
MOJIy4YeHHbIE pPE3yJabTaThl C Y4ETOM 3aJaHHOW TMOrPELIHOCTU PE3YyJIbTaTOB
WU3MEPEHUI;

MPOBEJICHIE HECTIOKHBIX IKCIIEPUMEHTATBHBIX UCCIIEI0BAHUN; CAMOCTOSTENILHO
coOuparh SKCIEPUMEHTAIbHYI0 YCTAHOBKY W MPOBOJUTH HCCIEAOBAHUE IIO
UHCTPYKIUH, IPEJICTABIATH MOTYYCHHbIE 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B
BUJe Tabmuil U TpaduKOB, YYUTHIBATH IOTPEHIHOCTH, JA€JaTh BBIBOABI IO

pe3yiibTaTaM UCCICA0OBAHNA

Ilonumanue XapaKTCPHBIX CBOMCTB (I)I/ISI/I‘{eCKI/IX Mozenen (MaTepI/IaJ'H)HaH TOYKa,
a0COJIIOTHO TBép)IOC TCJI0, MOJCJIIN CTPOCHUA I'a30B, JKUJKOCTEN U TBépI[BIX TCII,
IJIaH€TapHad MOICIIb aTOMa, HYKJIOHHAad MOJCIIbL aTOMHOTO ;mpa) U YMCHHC

IMPUMCHATD UX IJIA OOBSICHEHUS (I)I/I3I/I‘leCKI/IX nmpoueccoB

YMenue oObICHITH (I)I/ISI/I‘-IGCKI/IG mponecCul U CBOICTBa TCJI, B TOM 4YHUCJIC U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOTO XapaKTepa, B YaCTHOCTH,




BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3H U CTPOUTH OOBSICHEHHE C OMOPOil Ha
W3Y4eHHBIC  CBOMCTBa  (DM3MYCCKWX  SIBJICHHUM, (U3UYECKHE  3aKOHBI,

3aKOHOMCPHOCTH U MOACIIN

YMmenue pemath pacu€THbie 3amaun (Ha 6aze 2 — 3 ypaBHEHHUI), MCIOIb3YA
3aKOHBI M (OPMYIBI, CBS3BIBAIOMINE (PU3MUECKUE BEIMYUHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCIOBHE 3aJaud, BBIABISATH HEAOCTAIONINE JaHHBIE,
BbIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JUIsl €€ PELIeHUSs], NCII0JIb30BaTh
CTIpaBOYHBIC JAaHHBIC, IMPOBOAWUTH PAcCUYETHl M OIEHHUBATH PEATUCTHYHOCTH
IOJIyYEHHOTO 3HA4YE€HHUS (PU3NYECKONW BEIUYMHBI; YMEHUE OIpEeAeisTh

pa3MepHOCTh (PU3NYECKOI BETMUYMHBIL, TOJyYEHHOM MPH PEIICHNH 33/1a4H

Ymenue XapaKTCpU30BaTh NPUHIUIIbLI I[GflCTBHSI TEXHHUYCCKUX YCTPOﬁCTB, B TOM
YKCie OBITOBBIX HpI/I60p0B, N MPOMBINIJICHHBIX TEXHOJOTUYCCKUX MPOLECCOB 11O
HUX OIIMCAHUIO, HCIIOJIb3Yyd 3HaHUA O CBOMCTBaxX (1)I/ISI/I‘~I€CKI/IX SIBJCHUN H

Heo0xoIuMble (Pr3HUecKre 3aKOHOMEPHOCTH

10

VYMeHre ncnoiab30BaTh 3HAHUS O q)HSH‘IeCKI/IX SIBJICHUAX B HOBCC}IHCBHOﬁ KHU3HU
Ui oOecnieyeHrs 0€30MacHOCTH NpU OOpalieHNH ¢ OBITOBBIMM IpHOOpaMu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAaHEHHS 370POBbS H COOJIOACHUS HOPM
9KOJIOTMYECKOTO  TIOBEACHWS B OKpYXalomed  cpene;  NOHUMAaHHE
HEOOXOJMMOCTH TPUMEHEHHS JOCTIKCHUI (HU3MKM W TEXHOJOTHH s

PaIMOHAIBLHOTO TPUPOJOTIOIB30BAHUS

11

OnpIT MOKMCKa, MpeoOpa3oBaHUsl U MPECTaBICHUS HHPOPMAIMH (HU3TIECKOTO
CONepKaHHUS C  HUCIOJBb30BaHWEM  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI; yMEHHE OIIEHUBATh JOCTOBEPHOCTh MOJIYUYEeHHOU MH(pOpMAIK Ha
OCHOBE WMEIOIIMXCSA 3HAHWA ¥ JIOTOJIHUTEIBHBIX HCTOYHUKOB; YMEHUE
UCIIOJIb30BaTh TPH BBHIMIOJHEHUH YYEOHBIX 3aJIaHUil  HAyYHO-TOMYJISIPHYIO
JUTEPATYPY PU3UIECKOTO COJICPIKAHHSI, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChI CETH
WuTepHer; BinageHne 0a30BbIMH HaBBIKaMH MpeoOpa3oBaHus MHMOpMAIMKU U3
OJIHOW 3HAKOBOW CHCTEMBI B JPYI'Yl; YMEHHE CO31aBaTh COOCTBEHHBIC
NUCbMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE MH(OPMALUU M3 HECKOJIBKHX

HCTOYHHNKOB

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D 110

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUYECKUE ABJIEHUA




Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD

11
JIBYDKCHUS
PaBHoMepHOe u HepaBHOMepHOe JBwkeHHe. Cpemssis ckopocts. Dopmyna st
1.2 BBIUMCIICHUS CpeIHEl CKOpOCTH: V = S/t
PaBHOMEpHOE MpsSMOTMHEHHOE ABIKEHHE. 3aBUCUMOCTh KOOPIUHATHI TEJIa OT BPEMEHH B
cllydyae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBIKEHHS:
13 x(t)=x,+ut
I'paduky 3aBUCHMOCTH OT BPEMEHH LIS MTPOEKIH CKOPOCTH, TIPOEKIIUH ITePEMEIICHNS,
MyTH, KOOPIMHATHI IPA PABHOMEPHOM TPSMOJIMHEHHOM JBIKEHUH
3aBUCUMOCTh ~ KOOPJMHATHI Tela OT BpPEMEHH B ClIydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHUS:
2
Sf)=vo, i+ ay * ;
2
@DopMyITBI U151 POSKIIUH TTIEPEMEIICHHS, TPOSKIIUH CKOPOCTH B TIPOCKIIMH YCKOPEHUS TTPH
PaBHOYCKOPEHHOM MPSIMOJTMHEHHOM JIBHKCHHU:
2
14 s (H)=vy,-t+a,- 5>
U_\'('f] =Up,. T, L,
a.(f) =canst,
Ulr: - Ul.'r2 =2£?_T.S'_T
I'pacduku 3aBUCMMOCTH OT BpPEMEHHU IJIi IMPOEKLUUU YCKOPEHHS, MPOEKIHUU CKOPOCTH,
MPOEKIUN TEPEeMEIICHUs], KOOpPJMHAThl MPH PABHOYCKOPEHHOM MPSMOJHMHEHHOM
JBUYKEHUU
CBoOonHoe nagenue. GopmMyIlibl, OMHUCHIBAIOLIME CBOOOJHOE Ma/IEHUE TeNla M0 BEPTUKAIIN
15 (IBMXKEHME Tesla BHU3 WM BBEPX OTHOCUTENIBHO MOBepxHOCTH 3emin). ['paduku
' 3aBUCHUMOCTHU OT BPEMEHHU ISl IPOEKIIMU YCKOPEHHUS, MPOCKIIUH CKOPOCTH M KOOPAUHATHI
IIpY CBOOOTHOM MAJCHHUHU TeJa MO BEPTUKAIH
CkopocTb paBHOMEPHOTO JBMKEHHs TeJla 0 OKpY>KHOCTH. HanpaBieHne CKOpoCTH.
dopmyna Juis BBIUUCIEHUS] CKOPOCTH Yepe3 painyc OKPYKHOCTH U IEpUO]T 0OpallieHHs:
L= 2nR
T
1.6

HCHTpOCTpeMI/ITCJ'ILHOC YCKOPCHHUC. HanpaBneHI/Ie HOCHTPOCTPEMUTCIILHOT'O YCKOPCHUH.

cDOpM}’J’IEl JUIsL BBIYUCIICHUS YCKOPCHMUS:

2

o
“=R




®dopmyra, CBA3bIBAIOLIAS IIEPUOJ U YaCTOTY OOpallieHus:

vol
T

Macca. IInotHocts BemectBa. @opmyrna sl BBIYUCIEHUS INIOTHOCTH:

_m

1.7 V
1.8 Cuna — BexTopHas ¢puznyeckas BenuuuHa. CloKkeHHne CUil
1.9 SBnenue nnepruu. [lepsslii 3akoH HeroToHA
Bropoit 3akon HeroToHa:
1.10 F=m-d
CoHanpaBlIEHHOCTh BEKTOpA YCKOPEHUs TeJla U BEKTOPA CHJIbL, JEHCTBYIOIIEH HA TENO
B3anmopericteue Ten. Tpetuit 3akoH HerotoHa:
111 Fy y=-F
Tpenne nokos n TpeHue ckoJbkeHus. GopMyiia A1 BBIYMCICHUS MOLYJIsl CHIIbI TPEHUS
CKOJIBXKCHHSA:
1.12 F_=u-N
p- M
Hedopmanus tena. Yrnpyrue u Heynpyrue nedopmanuu. 3akoH yrnpyroi aedopmaruu
(3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoOH BCEMUPHOTO TATOTEHUS:
my - 1M,
F=¢g. L1 _21
R
1.14 Cuna 1spKecTu. YckopeHue cBOOOIHOTO MMa ICHHS.

®opmyna JuIst BBIYUCICHUS CHIIBI TSHKECTH BOIM3H noBepxHocTy 3emin: F = mg.
JBuxenue ninanet Bokpyr CosHua. IlepBas kocmudeckast ckopocts. HeBecomocTs n

HIEpErpy3Ku




1.15

Nwmmynbe Tena — BeKTopHas pu3nuveckasi BeIMInHA.
D=mi

Nmnynec cuctemsl Ten. M3menenne nmnyinbca. UMoynbe cuibl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA JIJIsl 3AMKHYTOH CUCTEMBI TEN:
p=myUy +m, U, =const

PeakTtuBHOE ABMKEHNE

1.17

Mexannueckas pabora. @opmysa Juisl BBIYUCIEHUS Pa0OThI CUJIbL:

A=Fsooso

Mexannyeckass MOIIIHOCTb:

n=24
'

1.18

Kunernueckas u NMOTCHIMaJIbHAas SOHEPTUA. d)opMyna JUIA BBIYHUCJIICHU A KHHETUYECKOM

SHEPIrUHu:

H!Uz
B

TeopeMa o kuHeTHYEeCKOU AHEpruu. @opmyra JJis BEIYUCICHUS TOTEHIIMAIBHON YSHEPTUH

TeJa, MOJAHATOTO

Hag 3eMIIEH:

E,= mgh

1.19

Mexannueckas OHECPIus:
E=E,+E,

3aKkoH COXpaHCHUA MEXaHHu4YeCcKOM OHCPI'uu. CDOpMy.Ha JJIA 3aKOHa COXPaHCHUA
MEXaHH4YeCKOM SHEPIrruUu B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHHe MEXaHH4YeCcKOM OHCPI'UH IIpU HAJIUYNH CHJIbI TPCHHA.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MTPABHUIIOY MEXAHUKH.
Peruar. Moment cuibsl: M - Fl.

YcaoBue PAaBHOBCCHUS pblyara:

M+M +..=0

[ToaBwxHbIN 1 HenoABMXHBIN O610KH. KITJ] mpoCcThIX MEXaHU3MOB,




n= Anonesaas
AHI‘IHF[E:E:EE A

121

JlaBiieHue TBEPIOTO TENA.

dopmyia Ui BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tema:

_E

JaBnenue raza. ATMocepHOE 1aBlICHUE.
FI/II[pOCTaTI/I‘-IeCKOG AABJICHUC BHYTPHU KUJIKOCTH.

dopmyiia A1 BBIYUCIICHUS TaBIICHUS BHYTPH KUJKOCTH:

pP=pgh+p_,

1.22

3akoH [lackans. I'mapaBnudeckuii mpecc

1.23

3akoH Apxumena. @opmyia Ui ONPENEIeHUS BBITAIKUBAIOIIEH CHIIBI, JEUCTBYIOIIEH HA

TECII0, HOl"py}KéHHOe B )XUAKOCTH MJIM Ia3:

Fap =pgV

Vcnosue nnaBanug tena. [InaBanme Cya0B M BO3AYXOIlIJIaBaAHUEC

1.24

Mexanuveckue KojeOaHus. AMIUIMTYAQ, MEPUOa W dYacToTa KosieOaHuil. dopmyna,

CBSI3BIBAIOIAS YACTOTY U MEPUOJI KOJIeOaHMi:

1.25

Matematuueckuil U Py>KUHHBIN MasTHUKY. [IpeBpallienre sHepruu npu KojiedareIbHOM

JABHXXCHUHU

1.26

3aryxaromue Kosnedanus. Beinyxaennslie konebanus. Pezonanc

1.27

MexaHuuecKrue BOJIHBI. HponoanHe H IOIICPCUYHBIC BOJIHLI. I[JII/IHa BOJIHbBI 1 CKOPOCTb

PacCipoCTpaHCHUs BOJIHBI:

h=v-T

1.28

3BYK. FpOMKOCTL " BbICOTA 3BYKaA. OTpa)KCHI/Ie 3BYKOBOI>'I BOJIHBI HAa I'paHUEC ABYX CpPCA.

Wudpa3Byk 1 ynbTpazByk

1.29

Ipakmuyeckue pabomol

N3mepenue cpeaHell MIOTHOCTH BEUIECTBA; APXUMENOBOM CHIIBI; JKECTKOCTH IPYXKUHBI,
Kod(ppUIIMEHTa TPEHUS CKOJIbXEHHs; pPabOThl CHJIbl TPEHHs, CHJIbl YIPYrOCTH; CpelHel
CKOPOCTH JIBWKEHHUS OpyCKa [0 HAaKJIOHHOW TJIOCKOCTH; YCKOPEHUs OpycKa MpH JBH>KEHUH
110 HAKJIOHHOM IMJIOCKOCTH; YaCTOThI M Mepro/ia KojaeOaHUi MaTeMaTHUYeCKOro MasiTHUKA;

YaCTOTHI U IIEpruoaa KoJieOaHMit MNPY>KUHHOI'O MadTHUKA; MOMCHTA CUJIBI, ,[[CﬁCTByIOIJ.ICFO




Ha pblYar; paboThl CUIIbI YIIPYTOCTH PH MOIbEME IPy3a € IIOMOIIBIO HENOIBIKHOTO OJI0Ka;
paboThI CUJIBI YIIPYTOCTH MPH MOABEME TPYy3a € MTOMOIIBIO MOABHIKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBON CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tena
OT IINIOTHOCTH XUAKOCTH, HC3aBUCHUMOCTHU BBITaJIKHBaIOIHGfI CHJIbI OT MAacCChI T€ja, CHUJIbL
TPCHUA CKOJIBXKCHHUA OT CHUJIbI HOPMAJIBHOI'O AABJICHHUA W OT poJda IMOBCPXHOCTH, CHUJIbI
YIIPYTOCTH, BO3HHUKAIOWIEH B MPYXHUHE, OT CTENEHH Ae(hopMaruy IpyKUHBI; YCKOPEHHS
Opycka OT yriia HakJIOHA HAmpaBISAIONIEH; mepuona (J4acToThl) KOJICOAHWH HUTSIHOTO
MadTHHKA OT JJIMHBI HUTH; IICPHUOJa KoJIeOaHUii MPYKUHHOI'O MasiTHUKA OT MAaCChI I'py3a U
)KECTKOCTHU IIPYKHUHBI; HCCICAOBAHUC HE3aBUCHUMOCTH IICpHOIAa KoJIe0aHUi HUTSIHOIO

MasTHUKA OT Macchl Tpy3a. [IpoBepka ycnoBust paBHOBECHs pblyara

Du3zuueckue a61eHus 6 npupode. TPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMU B KUBOU
Y HeKHUBOU MPUPO/IE, NEHCTBUE CUIIBI TPEHUS B MIPUPOJIC U TEXHUKE, TPUINUBBI U OTJIUBHI,

JABHKCHUEC IIJIAHCT CoitHeuHOU CUCTCMbI, PCAKTHUBHOC JIBUIKCHHEC KHUBBIX OPraHHU3MOB,

130 pelUar B TeJlie YEJOBEKa, BIMSHHE aTMOCHEPHOTO JaBJICHHUS HA JKUBOW OPTraHU3M,
TJIaBaHUE PBIO, BOCIIPUATHE 3BYKOB JKHBOTHBIMH, 3€MIICTPSICCHHE, CEHCMUYECKIE BOJTHBI,
IIYHAMH, 9XO
Texnuueckue ycmpoticmea: CIAIOMETp, TaTYUKU TOJIOKESHHS, PACCTOSHUS H YCKOPEHUS,
JMHAMOMETp, TOJIIUITHUKN, PAaKEeThl, pbIYar, TOJIBWKHBIA W HEMOABIXHBIN OJIOKH,
131 HAaKJIOHHAsI TUTIOCKOCTb, ITPOCTHIE MEXAaHU3MBI B OBITY, COOOITIAIOIINECS COCYIbI, YCTPOHCTBO
BOJIOIIPOBOJIA, THAPABINYECKAN IPecc, MAHOMETP, O0apoMeTp, BHICOTOMEpP, MOPIIHEBOI
HACOC, apeOMETP, IXOJIOT, UCTIOIb30BaHUE YIbTPA3BYKa B OBITY U TEXHUKE
2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE ITOJIOKEHHSI MOJICKYJISIPHO-KHHETHYECKON TEOPHH CTPOCHHS BelecTBa. Moienn
2.1 TBEPIIOTO, JKUIKOTO M Ta3000pa3HOr0 COCTOSHMI BemlecTBa. KpHcTaminueckue Hu
aMmopdHBbIE Tena
29 JIBrkeHue dvactull BemiecTBa. CBsI3b CKOPOCTH JIBUXKCHUSI YACTHI[ C TEMIIEPATYPOHL.
' Bbpoynosckoe nmxenue, muddysus
2.3 CMaunBaHWe M KaWLISPHBIC SIBIICHHS
24 TennoBoe paciMpeHue U cKaTue
2.5 TemnnoBoe paBHOBECHE
26 Buytpennss sHeprus. Pabota u Termonepenada kak crnocoObl U3MEHEHHsI BHYTPEHHEU
. SHEpPrun
2.7 Buner Tenonepenaun: TemiIONpOBOAHOCTh, KOHBEKIIHS, U3TyUCHHE
Harpesanue u oxnaxnaenue ten. KonmdecTBo TemIoTHl. Y aeNnbHas TEII0EMKOCTb:
2.8 O=cm( 1, —1 )




3aKOH COXpaHEHHsI YHEPTUH B TEIUIOBBIX IIpolieccax. Y paBHEHUE TEIUIOBOro OajaHca:

2.9 Ql +4;:):/2 +..=0
Hcnapenne n konaeHcanus. VismeHeHne BHyTpEHHEW SHEPIUM B IIPOLIECCE UCIIAPEHUs U
2.10 KoHeHcanuu. Kurnenue sxuakocT. Y aenbpHas TerioTa mapooodpasosanus: L = Q/m
211 Braxxnocts Bo3ayxa
[InaBnenue m xkpucramumzanus. V3MeHeHne BHYTpEHHEW SHEPTrUM IMPHU ITUIABICHUH H
KpUCTAJUTH3alUU. Y JIeNIbHAs TETUIOTa TUTaBICHUS:
2.12 ) Q
“m
213 BHyTpeHHsIs SHEPTUs CropaHus TOIIMBA. Y Ie/IbHAS TEIIOTa CropaHus ToruuBa: ( = Q/m
2.14 [Tpunnume! padoTs! TermnoBsix apurareneid. KITJ] TermioBoro neuratens
Ilpakmuueckue pabomoi
N3mepenue ynenbHON TEMIOEMKOCTH METAJNIMYECKOIO LWJIMHJPA; KOJIMYECTBA TEIUIOTHI,
MOJYYCHHOTO BOJIOM KOMHATHOW TeMMepaTypbl (PUKCUPOBAHHOW MacChl, B KOTOPYIO
ONYLIEH HAarpeTblii LMJIWHIpP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM LUJIUHAPOM,
215 II0CJIE€ OIMYCKAHMS €ro B BOJY KOMHATHOM TeMIEpaTypbl; OTHOCUTEJIBHOM BIIA)KHOCTH
BO3/1yXa; yAEIbHOM TEIUIOTHI IUIaBJIEHU Jbja. MccnenoBaHue W3MEHEHUsl TEMIEPATyphl
BOJIbI MIPU PA3IMYHBIX YCIOBUSX; SIBJCHHS TEIUIOOOMEHA MPH CMEIIMBAHUU XOJOIHOU U
ropsiuei BOJIpl; MPOLECca UCTIAPEHUS
Qu3suueckue a61eHUs 8 npupode: TOBEPXHOCTHOE HATSHKEHUE M KaWUISIPHBIE SBJICHUS B
2.16 MpUpPOJIe, KPUCTAIUIBI B MpUpPOAE, u3inydeHre CoJIHLA, 3aMep3aHue BOJOEMOB, MOPCKUE
Opu3bl; 0Opa3oBaHUE POCHI, TYMaHa, WHEs, CHETa
Texnuyeckue ycmpoticméa: KalnWUISPbl, MpPUMEPbl HCIOJIb30BAaHHUS  KPUCTAIOB,
2.17 KUJKOCTHBIM TEPMOMETp, JaTUYUK TEMIEPaTypbl, TEPMOC, CUCTEMa OTOILICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHa, ABUTaTelb BHYTPEHHETO CrOpaHHUs
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onektpusaius Ten. /[Ba Bua 3IeKTpUYECKUX 3apsoB
3.2 B3aunmopeiicTBue 3apsikeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpAaHEHMS JIEKTPUUECKOTO 3apsia
34 Dnektpuyeckoe nosie. Hanpsok€HHOCTD nekTpuyeckoro nojs. [IpuHmun cynepno3unuu

ANEKTPUYECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenu snexrpruueckux 3apsaoB. [[elcTBUE 3JIEKTPUUECKOTO IOJIS HA JIEKTPUYECKHUE

3.5
3apsbl. [IpoBOTHUKY U AUDIEKTPUKI
[loctostHHbIN  snekTpuueckuid  TOK. JlelcTBus anekTpuyeckoro Toka. Cuia ToKa.
Hamnpsoxenue.
3.6 I =qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y IETLHOE JIEKTPUUECKOE COMIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma 715 ydacTka sjaekrpudeckoi menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TTPOBOHUKOB:
1, =1, U=U,+U,: R=R,+R,
3.9 [TapannensHOE COeIMHEHNE TPOBOTHUKOB PABHOTO COMPOTHUBIICHUS:
U=U;:I=1+1L,; Rzi.
2 2 B
CMenraHHbIe COSTMHEHUS TIPOBOTHUKOB
PaboTa n MmontHOCTH 3nekTpruyeckoro Toka. A = Ult, P = Ul
3.10
3akoH [xoyns — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT Dpcrena. MarHuTHOE TOJI€ MPSAMOrO MPOBOJHMKA C TOKOM. JIMHUM MarHUTHOM
WHIYKIIUT
3.13 MarauTHoe€ 10JI€ HOCTOSIHHOTO MaruuTa. BzanMoaeiicTBie MOCTOSIHHBIX MAarHUTOB
3.14 JleficTBMEe MarHUTHOTO TIOJISI Ha TIPOBOTHUK C TOKOM
3.15 OmnsiTel @apanes. SIBneHue anekTpoMaruuTHo uHaAyKuuu. [lpasuno Jlenma
Ipaxmuueckue pabomoi
N3mepeHune 3meKTpuyYecKoro COMPOTHUBICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUYECKOTO
316 TOKa; pabOTHI DIEKTPUUECKOTO TOKA.

HccnegoBanue 3aBUCUMOCTH CHIIBI TOK4, BO3HUKAIOOICTO B MMPOBOJHUKE (pe3I/ICTOpH,
naMnqua), OT HAIIPpAKCHHA Ha KOHIAX ITPOBOJHHKA; 3aBUCHUMOCTU COIIPOTHUBIICHUSA OT

JUIMHBI ITPOBOJHUKA, ITVIOHIAAN €TO MONCPEYHOro CCYCHHUA U YACIIBHOTO COITPOTUBJICHUA.




[IpoBepka mpaBwia Ui SJIEKTPUYECKOTO  HANPSHKEHHS TMPU  MOCIEA0BATEIBHOM
COCIMHEHUH MTPOBOIHUKOB; MIpaBUiIa JUIsl CUJIbI 3JIEKTPUUYECKOTO TOKA IPH NapauieIbHOM

COEJIMHEHUH NTPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuueckue 161eHUs 8 npupode.‘ SJICKTPUUCCKUC ABJICHUA B aTMOC(bepe, QJICKTPUYCCTBO

3.17 YKUBBIX OPTraHU3MOB, MAarHUTHOE 10Jie 3eMITH, Apei( MOTF0COB, POJIb MATHUTHOTO TIOJIS JIJIst
YKU3HU Ha 3eMJIe, OJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOTN, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUHK
318 MEKTPUYECKOM  SHEPTHH,  DJIEKTPOOCBETUTENbHBIE  TPUOOPBI,  HarpeBaTeIbHBIC
' AMEKTPONPUOOPHI  (TIPUMEPBI),  ANEKTPUUYCCKUE TPEAOXPAHUTENH, DIICKTPOMArHUT,
AJIEKTPOABUTATENH MOCTOSTHHOTO TOKA, TEHEPATOP TOCTOSHHOTO TOKA
3.19 DneKTpoMarHuTHbEIE BOTHBL. [1Ikama ieKTpoMarHuTHRIX BOJTH
3.20 JlygeBast moJienib cBeta. [IpssMosiMHEHOE pacpoCTpaHeHHE CBETa
3.21 3akoH oTpaxxeHus cera. [1nockoe 3epkano
3.22 [Ipenomnenne cBera. 3aKOH MPETOMIICHUS CBETa
3.23 Jucnepcus ceeta
394 Jlunza. Xox nydeit B tuH3e. POKYCHOE paccTosiHUE JIMH3BL. OnTHdeckas cuia JuH3el: D =
' UF
3.25 I'ma3 xak ontuyeckas cucremMa. ONTUYECKHe MPUOOPHI
Ipakmuueckue pabomoi
###Par###I3Mepenne ONTUYECKONW CHJIBI COOMPAIOIIECH JTUH3BI; (POKYCHOTO PACCTOSHUS
cobuparoiei TMH3bI (TI0 CBOMCTBY paBEHCTBA Pa3MEpPOB IIPEAMETa U U300pakeHUs, KOT1a
326 MpeIMEeT PACIONIOKEH B IBOMHOM (oKyce), moKa3aTess IpeJoMIICHUs CTEeKIIa.

' ###Par##lIccnenoBanue  CBOWMCTBA  M300pPaXEHHWs, TMOJIYYCHHOTO C  IOMOIIBIO
coOuparomield JMH3bI; U3MEHEHUS (POKYCHOTO pacCTOSHUS JBYX CIIOXKEHHBIX JIHH3;
3aBUCHUMOCTH YIJIa [IPEJIOMJICHHUSI CBETOBOTO JIy4a OT yIJia MaJieHHsl Ha TPaHUIE «BO3JIYX —
CTEKIIO»

e Qu3zuueckue sasneHus 6 npupode. 3atmenus Connma u JlyHbI, 1BeTa Tel, ONTUYECKUE

' sBieHus B aTMocepe (1BeT Heba, pedpakius, paayra, MUPaK)

3.28 Texuuueckue ycmpoticmea: 04Ky, IEPUCKOII, poToanmapaT, ONTHIECKUE CBETOBOIBI
4 KBAHTOBBIE ABJIEHUA
41 PamnoaktuBHOCTE. Anb(a-, OeTa-, raMMa-usnydenus. Peakiun anbda-u Oeta-pacnaga
4.2 OmnsiTel Pesepdopaa no paccesnuto anbda-yactuil. [Imanerapras Moaens aroma
4.3 CocraB aroMHoTO sigpa. M3oTonsl
44 [Tepuon momypacmnaga aTOMHBIX S7IEp
4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aPsJOBOTO U MAaCCOBOTO YHCEI




Qusuueckue a61eHUs 8 npupooe: eCTECTBEHHBIN PaJMOaKTUBHBIN (POH, KOCMUYECKHUE JTy4H,

4.6 PAaaMOAaKTHBHOE U3JIy4eHUE MPUPOAHBIX MMHEPAIOB, JCHCTBUE PaJHOAKTUBHBIX
M3JIy4CHUH Ha OPTaHU3M 4EJI0BEKa
47 Texnuueckue ycmpoticmea. CIIEKTPOCKOII, MHIUBUAYaIbHBIN JO3UMETP, KaMepa BuibcoHa,

sIIepHas DHEPreTHKa

YYEBHO-METOJMYECKOE OBECNIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

METOANYECKHUE MATEPUAJIBI ITPOBEPAEMBIE IIPEJMETHbBIE
PE3YJIbTATBI OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

7 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara

HCII0JIb30BAaTh N3YUCHHBIC ITIOHATHA

pasiinydaTts SBJICHHA II0 OIMMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, AECMOHCTPUPYIOUIUX JAHHOC (1)I/I3I/ILICCKOG SABJICHUC

pacCiio3HaBaThb IMPOABICHUEC NU3YUYCHHBIX (I)I/ISI/I‘IGCKI/IX SIBJICHUI B OKpYyKaromem
MHUpPE, B TOM YHUCIIC (I)I/I?»I/I‘IGCKI/IC SBJICHUA B IIPUPOALC, IMPHU I3TOM IICPEBOAUTH
IMPAKTHUYCCKYKO 3a1a4y B y‘le6Hy'IO, BBLACIIAATE CYIICCTBCHHBIC CBOMCTBA

(mpu3Haky) pU3UYECKUX SBICHUN

ONMCBHIBATH W3yYCHHbIE CBOWCTBA Tel M (U3MUYECKHE SIBJICHUS, HCHOJb3Ys
¢u3nyeckue BETUYUHBI, NPH OMUCAHUM NPABWIBHO TPAKTOBAaTh (U3UUECKUIN
CMBICJI HCIIOJIB3YEMBIX BEJIWYHMH, UX O0O03HAUEHUS U €IMHULBI (PU3UYECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBS3bIBAIOIIUE JAHHYIO (U3NYECKYIO BETHUUHY
C JpYTUMH BEJIMYMHAMH, CTPOUTh TpapUKH HU3YYEHHBIX 3aBUCHMOCTEH

(I)I/I3I/I‘-IGCKI/IX BCINYHMH




15

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M MPOIIECCHI, UCIOB3YS
M3YYCHHBIE 3aKOHBI, TIPU 3TOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA H

3aIMMCBIBATDb €TI0 MATCMATHYCCKOC BLIPAXKCHHUC

1.6

OOBSACHATH (PM3MUYECKUE SBJICHHUS, MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIICJICTBEHHBIE CBSA3U, CTPOUTHh OOBSICHEHHE U3 1 — 2 JIOTMYECKHX
IaroB ¢ omopoil Ha 1 — 2 W3ydeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH,

(i)I/IBI/I‘-IeCKI/IX 3aKOHAa UJIM 3aKOHOMCPHOCTHU

1.7

pemiath pacuéTHble 3a1auu B 1 — 2 neicTBUsL, UCIOJIB3YS 3aKOHBI U (DOPMYJIBI,
CBSA3BIBAIOIIME (PU3MYECKHE BEJIUYMHBI: Ha OCHOBE aHAlIM3a YCJIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCIOBHE, OJICTABIISTh (PU3MUECKUE BEIIMYMHBI B (POPMYJIBI
U TPOBOJUTH PACYETHI, HAXOJUTh CIIPABOYHBIE JAaHHbIE, HEOOXOAUMBIE JUIS
pelieHus 3a7ad, OLEHUBATh PEAJMCTUYHOCTh MOJYy4YEeHHOW (u3ndeckoi

BCJIINYUHBI

1.8

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIMThH MPH MOMOIIU (HU3UYECKUX
METOJIOB, B ONHUCAHUM HCCIEAOBAHUS BBIACIATH IIPOBEPSAEMOE MPEIIOI0KEHUE
(runoTesy), pa3iaryaTh U HHTEPIPETUPOBATH MOTYUECHHBIN pe3yabTaT, HAXOAUTh

OIINOKHU B XO0J€ OIIbITa, AC€JIaTh BBIBOJbLI 110 €T0 PE3yJIbTaTaM

1.9

MIPOBOJUTH OMBITH MO HAOMIOACHUIO (DU3MUECKUX SIBICHUM WM (PU3UUECKUX
CBOMCTB Ten: (OpMYyIUpOBATH TMPOBEpsieMble MPEANOI0KEHHs, COOUpPATh
YCTaHOBKY U3 NPEUIOKEHHOI0 000pYAOBaHMsS, 3alMUCHIBATH XOJ OIBITa U

(hopMynHupOoBaTh BBHIBOIBI

1.10

BBITIOJIHATH MPSAMBIE U3MEPEHUS C UCTIOIb30BAHUEM aHATIOTOBBIX U IIH(PPOBBIX
npuOOPOB, 3alMChIBaTh MOKa3aHUS MPUOOPOB ¢ YUETOM 3a/1laHHOM abCOIIOTHOM

HOTPEIIHOCTH U3MEPEHUI

111

IIPOBOAUTH HMCCICAOBAHUE 3aBHUCHUMOCTHU O,HHOﬁ (1)I/I3I/I‘IGCKOI71 BCJIIMYUHBI OT
,Z[py1"0171 C UCIIOJIb30BAHUECM IIPAMBIX I/ISMepeHI/Iﬁ, Y4aCTBOBATh B INIAHUPOBAHUN
y‘IC6HOFO HCCIICAOBAaHMA, CO6I/IpaTL YCTAHOBKY U BBITIOJIHATD U3MEPCHUS, CJICAYS
MMPEIOKCHHOMY IUIAHY, (bHKCI/IPOBaTB PE3YyJIbTAaThI HOJ'Iy‘IGHHOfI 3aBUCHUMOCTHU
(1)I/ISI/I‘IGCKI/IX BCIIMYHMH B BHAC IPCIIIOKCHHBIX Ta6J'II/II_I u Fpa(bI/IKOB, JCJIaTh

BBIBOJBI I1O PE3YyJIbTaTaAM UCCICAOBAHUA

1.12

IPOBOAUTH  KOCBEHHBbIE  HM3MEpeHUs  (U3MYECKUX  BEIWYMH,  CIIEAys
NpPEIOKEHHOH  MHCTPYKLMU: TIpU  BBINOJIHEHMHM M3MEpPEeHuil coOuparb

OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO,I[aTL ImpaBujia TCXHUKU 0e30macHOCTH npu pa60Te C JIaGDpaTOpHBIM

o0opyaoBaHHEM




1.14

yKa3blBaTh MPHHLHUIBI JEHCTBHS NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh NMPUHIMIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C IIOMOIIBIO HUX OIIMCaHWsA, HCIOJb3Yys 3HAHUSA O CBOMCTBax

¢bu3nvecKux BICHUN U He0OX0AUMBbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOJUTE MPUMEPHI (HaXOAUTh MH(POPMAIMIO O MPHUMEPAX) MPAKTHYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW KHU3HH ISl 0OeCIIeueHus
0€3011aCHOCTH TIpU OOpaIieHuH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHU,
COXPAaHEHHUS 3I0pPOBbsi U COOIIOAECHHS HOPM HKOJIOTMYECKOTO IOBEACHUS B

OKpYyKarollen cpee

1.16

OCYILIECTBIISITh OTOOpP HCTOYHHMKOB UHpopManuun B cetu HTepHer B
COOTBETCTBUHU C 33JaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLINXCS
3HAHUM U MyTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHUKOB BBIACNATH MHPOPMALIUIO,

KOTOpas SIBJISIE€TCS IPOTUBOPEUNBOI MM MOXKET OBITh HEIOCTOBEPHOU

1.17

WCIOJIb30BAaTh TMPU BBIMOJIHEHWH Y4E€OHBIX 3aJaHUA HAyYHONIOMYJISIPHYIO
AUTEepaTypy GU3NYECKOTO COJEPIKAHUs, CIPAaBOYHbIE MaTepUAIIbl, PECYPChI CETH
Wurepuer, Bnazers npuéMaMM KOHCIEKTHPOBAHMSI TEKCTa, MpeoOpa3zoBaHUsA

WH(pOpPMAIIUK U3 OJHOU 3HAKOBOY CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
2 — 3 WCTOYHMKOB HHGPOPMAIMH (PU3UYECKOTO COJAEpKaHUs, B TOM YHUCIE
MyOJMYHO JeTIaTh KpaTKHUe COOOIIEHUS O Pe3yJabTaTax MPOECKTOB WM yIECOHBIX
HCCIIEIOBAaHUN, TIPU 3TOM TI'PaMOTHO HCMOJIb30BAaTh HM3YyYECHHBIH MOHSTUWHBINA

anmnapar Kypca GU3HUKH, COPOBOXKIAThH BHICTYIIJICHUE MPE3eHTaIleH

1.19

IIpU  BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U HCCHeﬂOBaHHﬁ pacipeaciiThb
00s3aHHOCTH B T'pynme B COOTBETCTBUU C IIOCTABJIICHHBIMU 3aJadaMu, CIICAUTE 3a
BBIINIOJIHCHHUECM I1JIaHa HeﬁCTBHﬁ, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIaJ B
ACATCIIBHOCTE TI'PYIIIBI, BBICTpaMBaTb KOMMYHHUKATHBHOC BBaHMOHCﬁCTBHe,

YUYUTBIBASI MHCHUC OKPYKAIOIIUX

8 KJIACC

Koxn
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 0011Iero 00pa3oBaHus

11

HCIIOJIB30BAaTh MMOHATHUA

1.2

pas3iiniaTth SABJICHHA II0 OMNHUCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

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




1.3

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3NYECKHUX SBICHUNA B OKPYXKAIOIIEM
MHUpE, B TOM 4HClie (U3HYECKUE SBICHHUS B MPUPOE, MPU 3TOM MEPEBOAUTH
MPAaKTUYECKYI0 3ajady B Yy4eOHYIO, BBLICIATH CYIIECTBEHHBIE CBOWMCTBA

(mpu3Hakm) GU3NIECKUX SBICHUM

14

OTMCBHIBATh W3yYCHHBIC CBOWCTBA Tel M (PU3HUYECKHE SIBIICHUS, HCHOJIb3YS
¢u3nveckue BETUYMHBI, TPH ONMUCAHUM TPABHIIBHO TPAKTOBATH (PH3MUYCCKHIMA
CMBICJI HCHOJBb3yEeMBIX BEIUYMH, OOO3HAYCHHS U EIUHUIBI (PUIUICCKUX
BEJIMYHMH, HAXOJUTH (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3NYECKYIO BETHUUHY
C JpYrMMH BEJIMYMHAMH, CTPOUTh TIpadUKU H3YYEHHBIX 3aBUCHUMOCTEN

(bUBUYECKUX BEIIMUUH

15

XapaKTEpPU30BaTh CBOMCTBA Tell, (PU3UUECKUE SBJICHUS U MPOIIECCHI, UCTIOIb3Ys
M3y4YEHHBIE 3aKOHBI, TIPU 3TOM JIaBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U

3aIMUCBIBATDb €TI0 MATCMATHYCCKOC BbIPAXKCHUEC

1.6

O0O0BACHATH (PU3NUECKHE MPOIIECCH U CBOMCTBA TN, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh MPUYUHHO-
CIIEICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE W3 | — 2 JIOTMYECKUX MIaroB C
moMoIb0 1 — 2 M3y4eHHBIX CBOWCTBA (U3UYECKUX SBICHHUH, (DUIMUECKHX

3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHble 3aa4 B 2 — 3 NEeWCTBHS, MCIIOJB3Ys 3aKOHBI U (HOPMYIIBI,
CBs3BIBAIOIIME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHAlIM3a YCIOBUS 3aJayu
3aMMChIBaTh KPaTKOE YCIOBHUE, BBISBIATh HEAOCTATOK JAHHBIX JJIS pEIICHUS
3a/1aud, BBIOMpATh 3aKOHBI W (OPMYJIbI, HEOOXOAMMBIC IS €€ pelIeHHs,
IPOBOAMTHL pacuy€Thl W CpPaBHUBATh IMOJYYCHHOE 3HaueHue (uznyeckon

BCJIIMYHUHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacCiio3HaBaTb l'IpO6J'IeMI)I, KOTOPBIE MOKHO PCHIUTH ITPU IIOMOIINH (1)I/I3I/I‘ICCKI/IX
MCTOOAO0B, MCIIOJIB3Yysd OIIMCAHUC HMCCICA0BAHUA, BBIACIATE IIPOBEPIACMOC
IMPCAII0JIO0KCHHUC, OLOCHHUBATh IMpaBUJIbHOCTb nopsaakKa IMPOBCACHUA

HCCIICAOBaHUsA, ACJIATh BBIBOAbI

1.9

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUNA WU (DU3HUECKUX
CBOMCTB Ten: (OPMYyIUPOBATH TMPOBEpsieMble MPEANOIOKEHHs, COOUpPAThH
YCTaHOBKY W3 TIPEUIOKEHHOTO OOOpyIOBaHHWs, OIMUCHIBATH XOJI OMbITA U

(I)OpMy.]'II/IpOBaTI) BBIBO/bI

1.10

BBITIOJIHATE IIPAMBIC UBMCEPCHUA C HUCIIOJIB30BAHUEM AHAJIOTOBBIX HpI/I60p0B u
JaTYUKOB (I)I/I3I/I‘IGCKI/IX BCJIMYNH, CPABHHUBATL PC3YJIbTATHL H3MepeHHI>i C y‘IéTOM

3aJlaHHOM a0COJIIOTHOM TIOT PCUIHOCTHU

111

OpOBOAUTE HCCIICAOBAHUC 3aBUCUMOCTH OJIHOH (I)HSH‘-ICCKOIZ BCJIIMYMHBI OT

I[perfI C HUCIIOJIb30BAHUECM IIPAMBIX I/ISMCpCHHﬁl IJIaHUPOBATh HUCCJICAOBAHUC,




coOMpaTh YCTAaHOBKY M BBITIOIHATH U3MEPEHHUS, CIeAYs IPEATI0KEHHOMY TUIaHy,
(buKCHUpOBaTH pE3yNbTaThl TMOJIYYCHHONW 3aBUCUMOCTH B BHJE TaOmUI |

Fpa(bI/IKOB, ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICI0OBAHNA

1.12

MPOBOJUTh KOCBEHHbIE M3MEpPEHUsI (PU3MUYECKUX BEIWYMH: IUIAHUPOBATh
U3MEpEHUs], COOUPATh SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CJEys IPEATI0KEHHOM

HWHCTPYKUHWH, U BBIYUCIIATH 3HAYCHUEC BCIIMYUHBI

1.13

coOnroAaTh mpaBuiia TEXHUKU O€30MacHOCTU IMpH padoTe ¢ J1abopaTopHbIM

000pyoBaHNEM

1.14

XapaKTEePU30BaTh MPHUHIIUIBI JCUCTBUS U3YyYEHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOM Ha HMX ONUCAHMS, HMCIOJIb3YySd 3HAHHUS O CBOMCTBAx

(u3nuecKuXx SBJIECHUN U HEOOX0AUMbIe (PH3HUECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U M3MEPUTENIbHbIE TPUOOPHI
[0 CXeMaM M CXEMATHYHBIM PUCYHKaM, COCTaBIATH CXEMBI JJIEKTPUYECKUX
Henexd C IOCHEeNOBATeIbHBIM M MapaUIeIbHBIM COCIWHEHUEM DIEMEHTOB,

pasinvas yCJIOBHEBIC 0003HAYCHHS PJICMEHTOB SJICKTPUYICCKHUX Iere

1.16

MIPUBOJIUTH NPUMEPHI (HAXOAUTh MH(OpPMALHMIO O MpHUMepax) MPaKTHYECKOro
WCTIONH30BaHUs (PU3NYECKUX 3HAHHUI B TIOBCETHEBHOM KU3HH TSl 00ECTIeUeHUS
0€30MacHOCTH MpU OOpaIIeHUU C MPUOOPaMU U TEXHUYECKUMH YCTPOUCTBaMH,

COXpaHCHUA 30pPOBbsIA H CO6J'IIOI[€HI/I$I HOPM D3KOJIOTHYECKOI'0 ITOBCIACHUS B

OKpYyKarollen cpene

1.17

OCYILIECTBIIAITh TMOUCK HMHPOpMAIMK (U3HUECKOTO COAEpKaHHA B CETH
WNuTepHer, Ha OCHOBE HMEIOIIMXCS 3HAHUW HW NOYyTEM  CpaBHEHUS
JOTIOTHUTEIBHBIX HCTOYHHMKOB BBIICISATh HH(OpPMAILMIO, KOTOpasi SIBJISETCS

IPOTUBOPEYMBOM MIIM MOKET OBITh HEJOCTOBEPHOI

1.18

UCIOJIb30BAaTh MPU BBIMOJHEHUHM YYEOHBIX 3a/JlaHUil HAY4YHO-TIOMYJISIPHYIO
auTepaTypy GU3NYECKOTO COJepKaHus, CIIPaBOYHbIE MaTepUabl, PECYypChl CETH
WNurepuer; Brnagers npuéMamMu KOHCIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUs

uH(GOPMAIIMU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeH s, 00001as
UHPOPMALIUI0 U3 HECKOJIBKUX MCTOUYHUKOB (PU3MYECKOIO COJEp:KAHUSA, B TOM
qucIie yOJIIMYHO IIPEJICTaBIIST pe3yNbTaThl POEKTHOMN WIN
UCCIIEJOBATEIbCKON  JESATENBHOCTH, IIPHU O3TOM TI'PAaMOTHO HCIOJIb30BATh
U3yUYCHHBII MOHATUHHBIN anmapar Kypca (pU3MKH, COMPOBOXKJIATh BBICTYIIJICHUE

IIpe3eHTalEN

1.20

IIpH BBIIIOJTHCHHUN y‘IC6HBIX IMPOCKTOB " HCCIeI0BaHUMN q)HBI/ILIGCKI/IX nponueccoB
pacnupeacisiTb 00513aHHOCTH B T pynmnce B COOTBCTCTBHUU C IMOCTAaBJIICHHBIMU

3agadaMu, CICIWUTH 3a BBINIOJHCHUEM IlJIaHA JIENCTBUM U KOPPCKTUPOBATH €rO,




aJICKBATHO OILCHUBATh COOCTBEHHBII BKJIaA B ACATCIIBHOCTL  I'PYIIIIBI,
BBICTPanMBAaTh KOMMYHHUKATHBHOC B3aI/IMOI[€I\/'ICTBI/Ie, NpoAaBJIAA TOTOBHOCTDH

paspeniatb KOHQIUKTHI

INPOBEPAEMBIE JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon
pasiena Kop siemenTa IIpoBepsiemble 3JIeMEHTbI COICPKAHUS
®U3UKA U EE POJIb B ITIO3HAHUHN OKPYKAIOIETO MUPA
®dusnka — Hayka o npupoze. SBieHus npupoasl. Puznyeckne
11 SIBIICHUA MeXaHUYeCcKHe, TEIUIOBEIE, ANEKTPUYECKHUE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC
Odusndeckue BeNMWYUHBL. V3MepeHue GU3HYECKUX BEIWYHH.
1.2 ®duznueckne puOOPBHI. [TorpemHnocTs M3MEpPEHUM.
MexnyHapoaHas CUCTEMa €TUHUIL
EcrecTBeHHOHAYYHBII METOJ MO3HAHMS: HaOII0AEHNUE,
1 13 IIOCTAHOBKA HAY4YHOIO  BONPOCA, BBIABWKEHHE THIIOTES,
JKCIIEPUMEHT 1o IIPOBEPKE TUIIOTE3, 00BsicCHEHHE
HaAOJIFOIAEMOTO SIBJICHUS
14 Onucanne PU3NUECKUX SBICHUN C TIOMOIIHI0 MOEIIEH
[TpakTrueckue paboOTHI:
#H##Par###l3MepeHne pacCTOSAHUM.
###Par###l3mepenne 00bEMa )KUAKOCTH B TBEPJIOTO Tea.
Lo #H##Par###OnpenesieHre pa3MepoB MaJIbIX TeJl.
#H##PartH#113meperue TEeMIIepaTypbl npu TTOMOIITA
KUJKOCTHOTO TEPMOMETpPA U IaTYUKA TEMIIEpaTypbl
INEPBOHAYAJIbHBIE CBEJIEHW A O CTPOEHMU BEILIECTBA
###Par###(CTpoeHue BellecTBa: aTOMbl M MOJIEKYNBI, HX
2.1 pasMepbl. OnbITBI, JOKAa3bIBAIOIIUE AMCKPETHOE CTPOEHHUE
BELIECTBA
2 #i#Par##H]IBrokenne  vactul,  BemectBa. CBsi3b  CKOPOCTH
2.2 JBUKEHUSI YacTULl C TeMIlepaTypoil. bpoyHOBCKoe NBHXKEHUE,
mddysus
B3aunmoelicTBre yacTull BElIECTBA: TPUTSHKEHUE U
23 OTTaJIKUBAHUE




ArperatHble COCTOSTHUS BEIIECTBA: CTPOCHUE ra30B, KUIKOCTEH

U TBEPABIX (KpHUCTAUIMYECKUX) Tesl. B3aumocBs3p Mexay

24 CBOMCTBAMM BEILECTB B PA3HBIX arperaTHBIX COCTOSIHUSAX U HMX
ATOMHO-MOJIEKYJIIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIbI
[IpakTnueckue paboThI:
OueHka quamerpa aTroMa METOAOM PsiIoB (C MCHOJIb30BaHUEM
26 dororpaduii).
OnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHUS T'a30B.
OnpIThl MO OOHAPYXEHUIO JAEUCTBUSA CHJI MOJIEKYJISPHOTO
MPUTSHKEHUS
JIBIDKEHUE U B3BAMMOJIEMCTBME TEJI
31 Mexannueckoe ABUKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE
' JIBIDKECHUE
3.9 Cxopoctb. CpenHsst CKOPOCTb IIPY HEPABHOMEPHOM JIBHYKEHUU.
' Pacuér mytu u BpeMeHM IBHKEHUS
SBnenne nHepunu. 3aKOH UHEPIMHU. B3anmoaencTBre Ten Kak
3.3 IIpUYMHA U3MEHEHMS CKOPOCTH JIBHXKEHMS Tesl. Macca Kak mepa
WHEPTHOCTH TeNa
34 [InotHOoCTh BemecTBa. CBA3b IUIOTHOCTH C  KOJUYECTBOM
' MOJIEKYJI B eJUHHIIE 00bEMA BelecTBa
3.5 Cuita KaKk XapakTepUCTHUKA B3aUMOJICHCTBHUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue cuiibl ¢ OMOIIBIO
' JMHAMOMeETpa
37 SIBnenue TaroteHus u cuiia TskecTu. Cuia TSKECTH Ha IPYTUX
' rtanerax. Bec tena. HesecomocTh
38 Cuna Tpenus. TpeHue CKOJNbKEHHS U TPeHUE MOoKos. TpeHue B
. NPUPOJIE U TEXHUKE
3.9 CroxeHvue  CWjl, HampaBJCHHBIX IO  OJHOM  MPAMOM.
. PaBHOelicTBYIOIIAsA CHIT
[IpakTuueckue paboTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHUS (LIapuka B
310 KUAKOCTH, MOJETH ANEKTPUIECKOTO aBTOMOOHIIS M TaK Jaiee).

Omnpenenenue cpeaHell CKOPOCTH CKOJBKEHHUS Opycka Wid
niapvKa Mo HaKJIOHHOM miockocTu. OmnpeneneHue MIOTHOCTU

TBépI[Ol"O TCa. OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTDb




pactsoxeHus (aedopManum) Ipy>KUHbI OT MPHIOKEHHON CHJIBI.
OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  TPEHMUS
CKOJIbXKECHUSI OT Beca Tela U XapakTepa COINPUKACAOLIUXCS

MTOBEPXHOCTEN

dusznueckne SIBICHHUSA B npupoac: MpuMEPblI ABWKCHUA C

3.11 Pa3JIMYHBIMU CKOPOCTSIMM B JKMBOM M HEKUBOM IIPUPOJE,
JIeiCTBUE CHUIIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuyeckue ycTpoiicTBa: IMHAMOMETP, NOAIUITHUKN

TABJIEHME TBEPJIBIX TEJI, )KUJIKOCTEN 11 TA30B

41

JHasnenue tBépaoro tena. CnocoObl yMEHbILIEHUS U YBETHUEHUS

JaBJICHU A

4.2

JlaBnenne rasza. 3aBHCHMOCTL JaBJCHHUS Tra3a OT 0O0bEMa,

TEeMIIEpaTypbl

4.3

Ilepenaua naBieHust TBEPABIMU TEIAMU, KUJKOCTSIMU U ra3amHu.

3akoH [Tackams. [TaeBMaTHYecKue MaIlIuHBI

4.4

3aBI/ICI/IMOCTI) JaBJICHU S KUOKOCTHU oT FJ'Iy61/IHI)I.
I'mapocrarnyeckuit  mapagokc.  CooOmaronecss  COCY/IbI.

Fnz[paBaneCKne MEXaHU3MBbI

4.5

Atmochepa 3emsmn u armocdepHoe maBieHue. [IpudmHBI
CYIIECTBOBAHUS  BO3AYIIHOW  oOomouku  3emiu.  OmbIT
Toppudemm. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHHUS OT BBICOTHI

HaJl YpOBHEM MODsI

4.6

Nzmepenue atmocdepHoro aasienus. [Ipubopsl st uamMepenus

aTMOC(EepHOTO TaBJICHUS

4.7

HeﬁCTBHe KHUJIKOCTH M ra3a Ha HOFPY)KéHHOC B HHUX TC€JIO.

BriTankuBaromias (apxuMeoBa) cuia. 3akoH Apxumena

4.8

[LnnaBanue tein. Bo3ayxormiaBanue

49

[IpakTuyeckue paboOThI:

HccnenoBanue 3aBUCHMMOCTH Beca Telda B BOAE OT 00bEMa
NOTPYKEHHOW B KHMAKOCTh d4acTH Tena. OrnpeneneHue
BBITAJIKUBAIOLIEH CUJIBL, JCMCTBYIOLIEH HA TEJIO, IOTPYKEHHOE B
KUIAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUIIBI,
JNEMCTBYIOLIEN HA TEJIO B JKMJIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOIIECH  CHIIBI,
JIeWCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00bEMa OrpyKEHHOH B

KHUAKOCTDH gqacTu T€lla W OT IINIOTHOCTH  KHUIAKOCTH.




KoncrpynpoBanue apeomerpa Ui KOHCTPYUPOBAHUE JIOJAKU U

OIpeaeseHue €€ Ipy30I0AbEMHOCTH

dusnyueckue SBICHHUS B TNPUPOJE: BIMSIHUE aTMOC(HEPHOTO

4.10

JTaBJICHUS Ha )KUBO OpPraHU3M, IIaBaHUE PbIO

Texunueckue yCTpoiicTBa: cooO1aromuecs COCY/BI,
411 YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKUIN MIPECC, MAaHOMETD,

OapomeTp, BBICOTOMED, MOPIIHEBOI HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, SHEPI' A

5.1 Mexanudeckas pabota
52 Mexanudeckasi MOIITHOCTh
£3 [IpocTeie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS TUIOCKOCTb.
' [IpaBuito paBHOBECHS pbryara
5.4 [IpumeHenue mpaBuiia paBHOBECHUS pblyara K 010Ky
- «3onoroe mpaBuio» MexaHukd. KosdduuueHnt mnonezHoro
' nercTBUsl MexaHU3MOB. [IpocThie MEXaHU3MBI B OBITY 1 TEXHUKE
5.6 [TorenumanbHast 3HEPTUM TEJIA, MOJHATOrO HaJ 3eMJIIEN
5.7 Kunerndaeckas sHeprus
5 58 [lonHass MexaHnWyeckas OJHEprus. 3aKkOH HW3MEHEHHS |
' COXPAaHEHHUS MEXaHUYECKOM SHeprun
[IpakTrueckue pabOTHI:
Onpenenenve paboOThl CHIBI TPEHHUS MPU PABHOMEPHOM
Eg OBUKEHUM  Tela 1O  TOPU3OHTAILHON  MOBEPXHOCTH.
' Uccnenosanue ycnoBuil paBHoBecus poiuara. Mamepenune KITJI
HAKJIOHHOM  IUIOCKOCTH. V3ydeHwe 3akoHa  COXpaHEHHs
MEXaHUYECKOM SHEPruu
5.10 du3nyecKue sIBICHUS B IPUPO/JIE: PbIUard B TeJe YeIoBeKa
£ 11 TexHuyeckune ycTpoCTBa: pblyar, MOIBUKHBINA U HEIOIBU)KHBIH
' OJI0OKY, HAKJIOHHAS TNIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY
8 KUIIACC
Kon
Kopn 3;1emenTa IIpoBepsiemble 3J1€eMEHTHI CO/IePKAHUS
pasaena
6 TEIIJIOBBIE ABJIEHUA




OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpHUH

CTpoeHusl BellecTBa. Macca M pa3Mmepbl MoJieKyd. OIbIThI,

ol HOTBEPKAAOIIHE OCHOBHBIE TOJIOKEHUS
MOJICKYISIPHOKMHETUYECKOH TEOpUU
6.2 Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUN
' BeniecTBa. Kpucrammmueckue u amopgHbIe Tena
63 OObscHEHNE CBOWCTB ra3oB, JKUAKOCTEW M TBEPIBIX TEN Ha
. OCHOBE MOJIOKEHUN MOJICKYIIIPHOKUHETHYECKOW TEOPHH
6.4 CMaumnBaHue ¥ KanWUISIPHBIE SIBJICHUS
6.5 TennoBoe pacmupeHue u cxaTue
5.6 Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBMDKEHUS YaCTHIL
67 Buyrpennsst sHeprus. CnocoObl H3MEHEHUS BHYTpPEHHEH
. SHEPTHHU: TeIIoNepeaaya u COBEpIIeHnE paboThI
68 Bumer  Temnomepemaun:  TEIUIONIPOBOTHOCTH,  KOHBEKITHS,
' W3ITyYeHHe
6.9 KonnuecTBo TemnoThl. Y ienbHast TEMI0EMKOCTh BEIIECTBA
TennooOMeH M TEIJIOBOE paBHOBECHE. YPaBHEHHUE TEIUIOBOTO
6.10
OanaHca
611 [InaBneHre u OTBepACBaHHWE KPUCTAUIMYECKUX BEIIECTB.
' VY aenpHas TEJIOTAa IJIaBJICHUS
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumnenwue.
6.12 VYnaenpHas ~ TemioTra  MapooOpa3oBaHUS. 3aBUCHUMOCTD
TEMIIEPATyphbl KUIIEHUS OT aTMOC(EpPHOTO JaBIeHUs
6.13 BrnaxHocTb Bo3ayxa
6.14 DHeprus TOIUIMBa. Y eJIbHas TeIIOTa CTOPaHUs
[Mpunnuner pabotsl TernoBbix asurarencii KIIJ[ TemmoBoro
6.15 nBurartens. TeruloBble JBUTaTeNld U 3alllUTa OKpYXKarolen
cpenbl
3aKOH COXpaHEHMs M MpPEBpAIEHUs] SHEPrUU B TEIIOBBIX
6.16
npolieccax
[IpakTuyeckue paboOTHI:
6.17 OnbITel MO OOHAPYKEHHIO NIEHCTBUS CHI MOJIEKYJISIPHOTO

IMPUTSAKCHUA.




OnpITHI IO BBIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM
caxapa.

OnbITel MO HAOMIOACHUIO TEIUIOBOTO pACIIMPEHHUSI Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEIL.

Ornpenenenue qaBjaeHUs BO3/1yXa B OaJUTOHE IIMPHUIIA.

OnpIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD JTaBJICHUS BO3]lyXa
OT €ro 00bEMa 1 HarpeBaHUs UM OXJIAXKICHUS.

[IpoBepka runoTe3pl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJI0OMKA
KUJKOCTHU B TEPMOMETPUYECKON TPYOKE OT TeMIepaTyphl.
HabGntonenne wu3MeHeHHs BHYTpPEHHEH DSHEpruM Tena B
pe3ynbTaTte Teronepeadn U padboThl BHEIIHUX CHIL.
UccnenoBanve sBieHUsT TEIUIOOOMEHA TMPU  CMEUIMBAHUHU
XOJIOJTHOW U TOPSTYEN BOIBI.

Omnpenenenre KOJIM4ecTBa TEIIOTHI, OJIYYEHHOTO BOJAOHN IIpU
TEII00OMEHE C HarpeThIM METAJUTMUECKUM LUIHHIPOM.
Ornpenenenne yenbHON TEIIIOEMKOCTH BEECTBA.
HccenenoBanue npouecca HCapeHusl.

OnpeneneHre OTHOCUTEIHbHOM BIQXKHOCTH BO3/TyXa.

Ornpeznenenue yaeIbHON TEMJIOTHI TUIABJICHHS JIbA.

duznyeckue SBICHUSA B mprupoac: MOBEPXHOCTHOC HATSAKCHUC

N KallWUIAPHBIC ABJICHHUA B IPHUPOAC, KPHUCTAIBI B IIPUPOJL,

o1 uznyyenue CoiHIla, 3aMep3aHue BOAOEMOB, MOPCKHE OpHU3bI;
oOpa3oBaHue pOChl, TYMaHa, WHEs, CHEra.
Texuuueckue yCTpoiicTBa: KaIuJUISPHL, IPUMEPBI
UCIOJIb30BaHUS KPUCTAIUIOB, KHUIKOCTHBIA TEPMOMETP, AATUUK
6.19 TEMIIEpPaTypbl, TEPMOC, CHUCTEMa  OTOIUICHHS  JIOMOB,

TUTPOMETPBI, TICUXPOMETpP, TMapoBas TypOWHA, ABHUraTellb

BHYTPCHHETO CropaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWSA

7.1 Onexrpusanus Tei. J[Ba poaa 2JIeKTpUUECKUX 3apsAa0B
BiaumopeiicTBue 3apsbkeHHbIX Tel. 3akoH KysoHa (3aBHCUMOCTh
7.2 CHJIBI B3aUMOJEHCTBHS 3apsHDKEHHBIX TEN OT BEJIMUMHBI 3apsAI0B U

PACCTOAHUA MCKIY TCJ'IaMI/I)




Dnekrpuyeckoe nosie. Hanpsk€HHOCTD 3JIEKTPUUECKOTO MOJIS.

7.3 [lpyHuun  cynepno3sunmMu  3JEKTPUYECKUX — Hojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocuremu NIEKTPUYECKUX 3aps10B. DneMeHTapHbIN
7.4 anexkrpudeckuil 3apan. Crtpoenue atoma. llpoBonHuku u
JMDJIEKTPUKU
7.5 3aK0H COXpaHEHUS AIEKTPUUECKOTO 3apsia
26 DneKTpudecKuit TOK. VYcnoBus CYIIIECTBOBaHUSI
' NEKTPUYECKOTO TOKA. ICTOUHMKY MOCTOSIHHOTO TOKa
27 JleficTBUSI DIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
. MarHMTHOE). DJIEKTPUUECKUHN TOK B KHUAKOCTAX U Tazax
7.8 Onextpuueckas 1emnb. Cuiia Toka. DJIeKTPUUEeCKOe HalPsKEHUE
29 ComnpoTuBIEHUE TPOBOJHUKA. YIEIBHOE COIMPOTHBIICHUE
' BEIleCTBa
7.10 3axon Oma /115 yuacTka 1enu
[locnenoBarensHOE u napasuienbHOe COEJIMHEHUE
7.11
IIPOBOJTHUKOB
PabGoTa 1 MOUTHOCTH ANEKTPUYECKOTO TOKa. 3akoH Jxoyms —
7.12
Jlenna
13 DNeKTpUUeCcKre e U MOTPEOUTENN AMEKTPUIECKOM SHEPTHH
' B ObITy. KopoTkoe 3ambikanue
[locrosinupie ~ MarHUTHL.  B3aumopelicTBUE  MOCTOSIHHBIX
7.14
MarHuTOB
MaruautHoe nosie. MarHuTHoe nojie 3eMJIU U €r0 3HAaYeHUE IS
7.15
YKU3HU Ha 3emiie
216 OneiT Opcrena. MaruutHoe TMoJie 3JIEKTPHUYECKOTO TOKa.
. [IpumeHeHue AIeKTPOMAarHuTOB B TEXHUKE
JleiicTBME MarHUTHOTO TMOJS Ha MPOBOJHUK C TOKOM.
717 OnexTpoJBuraTtenb  IMOCTOSIHHOro  Toka. Mcnoisib3oBaHue
. NIEKTPOABUIaTENe B TEXHUYECKUX YCTPOWCTBaX U Ha
TPAHCIOPTE
218 Oneitel @apagest. SIBieHHE >IEKTPOMArHUTHOM MHIYKLMH.

[IpaBuno Jlenua




OnekrporeHeparop. CrnocoObl TMOJYYEHUS DIIEKTPUUECKOU

7.19 SHEPTrUu. DJIEKTPOCTAHIIMM HA BO300OHOBIISIEMBIX MCTOYHHKAX
SHEPrun
[IpakTuueckue paboOThI:
OnBITH 0 HAOTIOACHUIO JICKTPHU3AIMH Tl MHIYKIIUCH U TPU
COTIPUKOCHOBCHUU.
HccnenoBanue  nE€WCTBUS ~ DJIEKTPUYECKOTO  MMOJS  Ha
MIPOBOJHHUKY M TUDIICKTPUKHU.
CoOopxka u mpoBepKka pabOTHI JIEKTPUIESCKOH 1IETTH TOCTOSTHHOTO
TOKA.
N3mepenne u peryimpoBaHue CHITBI TOKA.
N3mepenue u perympoBaHue HAPSKSHUSI.
HccnemoBanue 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO depes
PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOpA M HANPSHKCHHS Ha
pesucrope.
ONBITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH 3JICKTPHYECKOTO
CONPOTHBIIEHUS TPOBOJHHUKA OT €ro JJIUHBI, IUIOIIAI’
MOTIEPEYHOT0 CEUEHHUS U MaTepuaa.

720 [IpoBepka MpaBuIa CJIOKEHUS HanpsHKeHU U npu

MOCIIEZIOBATEILHOM COEIMHEHUU JIBYX pe3uctopoB. [IpoBepka
npaBWwia JUIsl CWJIBI TOKa MpH NapauiebHOM COEIUHEHHUH
pesucropoB. OrmpeneneHre padOThl AIEKTPUUYECKOTO TOKa,
uaymero d4epes  pesucrop. OmpeneneHne  MOIIHOCTH
JNEKTPUYECKOT0  TOKa,  BBLAEISEMOM  Ha  PE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa, MIYILIETO 4epe3
JaMIIOYKy, OT HampsbkeHus Ha Hed. Omnpenenenune KII
HarpeBatens. lccnemoBaHue MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. 3yyeHWe MarHUTHOrO  MOJIA
MOCTOSIHHBIX MAarHUTOB IMPH UX OOBEIUHEHHH U Pa3JICICHUU.
UccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO
cTpenky. ONbIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTb CHIIbI
B3aUMOJICMCTBUS KaTyIIKA C TOKOM U MarHuTa OT CUJIbI TOKa U
HalpaBJieHUsT TOKa B Karymke. V3ydenwe nelctBus
MAarHUTHOTO MOJIsl HA TIPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHue u

uzyuyeHne pabotTel osnekrpoasuratens. IM3mepenune KII/|




SHGKTpOHBHFaTeHBHOﬁ YCTaHOBKHM. OmnbITHI IO HUCCICA0OBAHNTIO
SABJICHUS 3JI€KTpOMaFHHTHOI>'I HHAYKIUHA: HUCCICA0OBAHUC

W3MEHEHHUH 3HAUCHUS U HaIlpaBJICHUSA NMHAYKIWMOHHOI'O TOKa

du3znyeckue SIBICHUSI B NpUupoac: SJICKTPUUCCKHUC SABJICHUA B

aTMocdepe, EKTPUIECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE

rel noJjie 3emi, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJS JUIS
YKU3HU Ha 3emiie, TIOJISIPHOE CUSHUE
TexHnueckne  yCTpPOMCTBA:  JJIEKTPOCKON,  aMIEpMeETp,
BOJIETMETP, peOCTaT, CYETYMK DIIEKTPUYECKOW DHEpruw,
799 3JIEKTPOOCBETUTENILHBIE puOOpBkL, HarpeBaTesIbHbIe
. ANEKTPONIPUOOPHI (mpumepsl), IEKTPUYECKUE
IPEOXPaHUTENH, AJIEKTPOMArHur, AIIEKTPOIBUTATEIh

IIOCTOSTHHOI'O TOKA, r€HEpAaTOPp NOCTOAHHOI'O TOKA

MPOBEPSEMBIE HA OI'D I1IO ®U3UKE TPEBOBAHUS K PE3YJILTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBHOM ITIPOT'PAMMBI
OCHOBHOTI'O OBLIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHMS K PEeAMETHBLIM pe3yjbTaTaM 0230BOr0 YPOBHS
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOT'O 001LIEer0
oOpa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu QU3MKU B HAYYHOW KapTHHE MHpPA; CPOPMHUPOBAHHOCTH
0a30BBIX MPEJCTABICHUNA O 3aKOHOMEPHOU CBSI3U U MMO3HABAEMOCTH SIBICHUMN
OPUPOJIBI, O POJHM SKCIEPUMEHTa B (PHU3UKE, O CHCTEeMOOOpa3yrollel poiu
(U3HMKYN B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTH, 00 SBOIIOIHIH
(bu3MUecKUX 3HAHUN U UX POJU B IEIOCTHOW €CTECTBEHHOHAYYHOW KapTHUHE
MUPAa, O BKJIJI€ POCCUICKHIX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,

00BsICHEHHE IMPOLECCCOB OKPYKAOUICTO MUPA, pa3BUTUC TCXHUKU U TEXHOJIOTUH

3HaHUA O BHUaxX MaTCepuu (BCH_IGCTBO 151 HOJ'IC), O JIBHMXXCHHH KaK criocooe
CYLICCTBOBAHHUA MATCPUH, 00 aTOMHO'MOHeKYHHpHOﬁ TCOpHUU CTPOCHUA
BCIICCTBA, O (1)143H‘ICCKOI>1 CYIIHOCTU SIBIICHUI IIpUpPOAbL (MeXaHI/I‘{eCKI/IX,
TCIVIOBBIX, 3JICKTPOMArHUTHBIX U KBaHTOBBIX); YMCHHC pa3jinvuaTh ABJICHUA I10
ONHMCAaHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIILITOB, ACMOHCTPUPYIOIIHUX

JaHHOC (I)I/I3I/I‘-IGCK06 SABJICHHUC; YMCHHC PACIIO3HABATH MPOSABJICHUC N3YUYCHHBIX




(1)I/ISI/II-ICCKI/IX SIBJICHUN B OKpyXaromeM MHPE, BBIACIAA HUX CYHICCTBCHHBIC

CBOMCTBa (IIPU3HAKN)

Brnanenue ocHOBaMU MOHATUIHHOTO anmapaTra i CHUMBOJIMYECKOTO S3bIKa (prU3HKU
U UCIOJIb30BaHUE UX JUISl pelIeHMs] YYeOHBIX 3a]a4; YMEHUE XapaKTepu30BaTh
CBO¥CTBA T, (GPU3NIECKUE SIBJICHHUS U IPOLIECCHI, UCTIONB3Ys (DyHIaMEHTAbHbIE

1 SMITUPUYICCKHEC 3aKOHbBI

VYMeHne OIHMCHIBATh HN3Yy4YCHHBIC CBOMCTBA TeI W (1)I/I3I/I‘~I€CKI/I€ SIBJICHU S,

UCTIOJB3YS (PU3UIECCKHE BETMUHNHBI

Brnanenne ocHOBaMHM METOJIOB HAYYHOTO TIO3HAHUS C y4ETOM COOIIOIEHUS
MpaBUJI 0€30TIaCHOTO TpyAa: HaOIroIeHne (PU3NUECKUX SIBIICHUMN:

YMEHHE CaMOCTOSITEIIEHO COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY M3 JIAHHOTO
Habopa 00OpyAOBaHUS MO0 UHCTPYKIIUHU, OMUCHIBATH XOJ OIBITA U 3aMUCHIBAThH
€ro pe3ynbTaThbl, POPMYIHPOBATH BHIBOIBI;

IMPOBCACHUC MPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/ISI/IT-IGCKI/IX BCJIIMYMH: YMCHUC
IIaHUPOBATh HU3SMEPCHHA, CaAMOCTOATCIIBHO CO6I/IpaTI) OKCIICPUMCHTAJIBHYIO
YCTAaHOBKY IO MHCTPYKUWH, BBIYUCIIATh 3HAYCHUC BCIIMYMHBI U aHAJIU3UPOBATH
[IOJy4EHHBIE pe3yibTaThl C Y4YETOM 3aJaHHOM IIOTPEIIHOCTH pPE3yJIbTaTOB
U3MEPEHUN;

MIPOBEJIEHUE HECIIOKHBIX IKCIIEPUMEHTAIbHBIX HUCCIEA0BAHUI; CAMOCTOSATEIHHO
coOuparh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M NPOBOAUTH HCCIEAOBAHUE IIO
WHCTPYKLUH, MIPEICTABIATh NOJyYEHHbIE 3aBUCUMOCTH (PU3NUECKUX BEITUYMH B
BHUJIe TaOnull U TpadUKOB, YYUTHIBATh IMOTPEUIHOCTH, JAeJaTh BBIBOABI IO

pe3yiabTaTaM HUCCIICAOBAHUA

[Tonnmanue xapakTepHbIX CBOMCTB (PM3UUECKUX MOJENel (MaTepuaibHas TOUKa,
abcoMI0THO TBEPIOE TEJI0, MOJENIN CTPOEHUS T'a30B, KUIKOCTEH U TBEPABIX Te,
IUTAHEeTapHasi MOJIENIb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO Sijpa) U yMEHHE

IIPUMCHATDb UX IJIA 00BICHEHHUS Q)HBHHGCKI/IX IMpouecCcoB

YMeHne oOBSICHATD (1)I/I3I/I‘ICCKI/IG MpoucCChbl U CBOMCTBaA TCJI, B TOM 4YHUCJIIC U B
KOHTCKCTC chyauHﬁ MNPAKTUKO-OPHUCHTUPOBAHHOI'O XapaKTEpa, B 4YaCTHOCTH,
BBIABJIATD IIPUYHUHHO-CICACTBCHHBIC CBA3H U CTPOUTDH 00BsICHEHHE C OHOpOﬁ Ha
HN3YUCHHBIC CBOMCTBaA (I)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (I)I/I3I/I‘ICCKI/IC 3aKOHBI,

3aKOHOMCPHOCTH U MOACIIN

YMmenue pemath pacu€THble 3amaud (Ha 0a3e 2 — 3 ypaBHEHU), MCIONb3YA
3aKOHBI W (HOPMYIBI, CBA3BIBAIOIINE (U3UUYECKUE BEIUYHHBI, B YaCTHOCTH,
3alUChIBAaTh KPAaTKOE YCIOBHUE 3aJauyM, BBISBISITh HEAOCTAIOIIME JdaHHBIE,
BBIOMPATH 3aKOHBI M (POPMYIIBI, HEOOXOUMBIE IS €€ PEIlIeHHUs, UCTIOIb30BaTh

CIIPAaBOYHBIC OJAHHBIC, IIPOBOIAUTH paC‘{éTBI U OHLCHHUBATHL PCAJMCTUIHOCTDH




MOJIYy4YCHHOT' O 3Ha4YCHUA (1)H3H‘-I€CKOI>1 BCIINYUHBI, YMCHHUC  OIPCACIIATH

pa3MepHOCTh (PU3NUECKOM BETMUNHBI, OTYYEHHOW IPU PEIICHUH 3aJa4H

YMeHue XapakTepu30BaTh PUHLIMIIBI JEHCTBUAS TEXHUYECKUX YCTPOMCTB, B TOM
qrcie OBITOBBIX TPUOOPOB, M MPOMBIIIJICHHBIX TEXHOJIOTMYECKHUX MPOLIECCOB IO
UX OIMCAaHUIO, UCHOJb3ysd 3HAHHUS O CBOMCTBaX (PM3MUYECKUX SIBIICHUH U

HE00X0IMMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH

10

YMeHre ucnoiab30BaTh 3HAHUS O (1)I/I3I/IquKI/IX SIBJICHUSAX B HOBCCIIHCBHOIZ KHU3HU
st obecrieueHus: 0e30MacHOCTH MpU 00palmeH! ¢ OBITOBBIMU MPHOOpaMH U
TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHHS 3J0POBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOTO  TIOBEAEHHS B  OKpYXAloIeH  cpene;  NOHUMAaHHE
HCO6XOI[I/IMOCTI/I IMPUMCHCHU A I[OCTI/DKGHI/Iﬁ (1)I/ISI/IKI/I A TEXHOJIOTHH JJIA

palroOHaJIBbHOT'O IMPUPOAOIIOIE30BAHUA

11

OneIT noucka, nmpeodpazoBaHus U MpeAcTaBieHuss nHGopMauuu GpU3NIecKoro
CONIepKaHMUs C  HWCHOJB30BaHWEM  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH; yMEHHE OIICHWBAThH JIOCTOBEPHOCTh TOJIYYEHHOW MHPOPMALIUU Ha
OCHOBE WMEIOIMXCSA 3HAHWHA W JIONOJHHUTENBHBIX WCTOYHHKOB, yMEHHE
WCTIONb30BaTh TIPU BBITIOJHEHUH YUYEOHBIX 3a/IaHUil  HayYHO-TOMYJSIPHYIO
auTepaTypy GU3NYECKOTO COJepkKaHUs, CIPaBOYHbIE MaTepUAIIbl, PECYpPChl CETH
Hutepuer; BnageHue 0a30BBIMH HAaBBIKAMH TIPeoOpa3oBaHus WH(OpMAIUU U3
OJIHOM 3HAKOBOM cCHCTEMBI B JpPYryl0; YMEHHE CO3/1aBaTh COOCTBEHHbIE
MMCbMEHHBIE U YCTHBIE COOOLIEHUS Ha OCHOBE MH(OPMALUU W3 HECKOJIBKUX

HCTOYHHUKOB

IHEPEYEHD 9JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D 110

OU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe ABMKeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTD
JBYDKCHUS
PaBHOMepHOE U HepaBHOMepHOe JBwkeHHe. CpeaHsas ckopocts. Dopmyna st
12 BBIUMCIIEHUS CpeiHell cKopocTH: v = S/t
PaBHOMEpHOE npsAMOTIMHENHOE ABIKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tella OT BpPEMEHHU B
13 cllyyae paBHOMEPHOTO NMPSMOJIMHEHHOTO JIBMKEHHS:
x(1)=x,+vt




I'paduky 3aBUCUMOCTH OT BpPEMEHH JUIS MPOEKIHUU CKOPOCTH, MPOEKLINHU TEePEMEIICHHS,

IIYyTH, KOOPAUHATBI IIPH PABHOMEPHOM IIPSIMOJIMHENHOM JBUKECHUN

3aBHUCUMOCTb  KOOpDAMHATBI Tela OT BPEMEHM B  CIy4a€ PABHOYCKOPEHHOIO

HpSIMOJIPIHCﬁHOFO JABUMOKCHUSA:

-

El...
Sl =v, *i+ay* =

Fan

@opMyIIbl U IPOEKIMH IEPEMELEHNUS, IPOCKIIUU CKOPOCTU U IIPOEKIUN YCKOPEHUS IIpU

PaBHOYCKOPEHHOM IMPSIMOJMHERHOM JIBH)KEHUU:

2
t
14 .sx(r)=vﬂx-r+ax-?.
U.\'('f) =Up, T4, £,
a. (f)=canst,
UJIL - Ul.'rL ZEHISI
I'padmkn 3aBHCUMOCTH OT BPEMEHH JUISI TPOCKIIUU YCKOPEHHS, TPOCKIUU CKOPOCTH,
MPOCKIIMH TIEPEeMEIICHUS, KOOPJWHATHI MPH PABHOYCKOPEHHOM IPSMOJIMHESHHOM
TIBYKCHUHT
CBoOoiHOC TIajieHne. PopMyITbl, OTIMCHIBAIONINE CBOOOHOE TaJICHUE Tejla 10 BEPTHKAIIN
15 (mBMKEeHWE Tela BHU3 WIM BBEPX OTHOCUTEIBHO TOBEPXHOCTH 3emiu). [ 'paduxu
3aBUCHUMOCTHU OT BPEMEHHU ISl TPOEKIMU YCKOPEHHUS, MPOEKIIUN CKOPOCTH ¥ KOOPAWHATHI
MIpY CBOOOTHOM MAJCHUHU TeNa MO BEPTUKAIH
CkopocTh paBHOMEPHOTO JBMKEHHMSI T€JIa 10 OKpYKHOCTH. HampasieHnue ckopocT.
®dopmyna Ui BHIYUCIECHUSI CKOPOCTU Yepe3 Paauyc OKPY>KHOCTHU U IEPHO]] 0OpaIeHUs
L= inR
T
LenTtpocTtpemurenbHoe yckopeHue. HampapiieHue EHTPOCTPEMHUTEIHLHOTO YCKOPEHHUSI.
dopmyrna JUIsl BBIYUCICHUS YCKOPEHUS:
1.6 2
a. — U
"R
®dopmyra, cBsI3bIBAIOIIAs MIEPUOJI U YaCTOTY OOpallleHus :
v = 1
T
Macca. [TnotHOCTH BemecTBa. Dopmyna A BHIYUCICHUSI MIIOTHOCTH:
1.7 = n

V




1.8

Cuna — BekTopHas ¢pusznueckas BennanHa. CII0KeHHUEe CHIT

1.9

SBnenue unepuuu. I[lepssiii 3akoH HeroToHa

1.10

Bropoi1 3akoH Herotona:

F=m-a

ConarnpaBiIeHHOCTb BEKTOPa YCKOPEHHs T€Jla U BEKTOPa CUJIbIL, ICHCTBYIOLIEH Ha TENO

111

Bzaumopericteue ten. Tperunii 3akoH HeroroHa:

Fy y=-F_,

1.12

TpCHI/Ie IMOKOs U TPECHUEC CKOJILKCHUS. d)opMyna IJI1 BBIYUCIICHUA MOYJIA CUJIBI TPCHUA

CKOJIb2)KCHMUA !

Frp:p-;‘ﬁ.r

1.13

Hedbopmarus Tena. Ympyrue u Heynpyrue aedopmarnuu. 3akoH ynpyroi nedopmanuu
(3axoH I'yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHUE. 3aKOH BCEMHPHOI'O TATOTCHUS:

My - 1Mo
F=¢g.-—L1 _21
R
Cuna TspKecTH. Y CKOpEeHHe CBOOOIHOTO Ta IeHH.
dopmyrta st BBIYUCICHUS CHIIBI TSHKECTH BOIH3H oBepxHOCTH 3emutn: F = mg.

[[BI/I)KeHI/IC IUIAaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHYCCKasl CKOPOCTb. HeBecomocTth n

Meperpy3Ku

1.15

Nmnynsc Tena — BeKTopHas pusndeckasi BeIMUUHA.
D=mi

I/IMHy.]'ILC cucteMsbl Ted. U3MeHeHne HUMITYJIbCA. I/IMHYHBC CHUJIbI

1.16

3aKkoH COXpaHCHU UMITYJIbCA IUIA 3aMKHy’T0ﬁ CHUCTEMBI TCII:
p=myUy +m, U, =const

PeakTtuBHOE IBIKEHHE

1.17

Mexanunueckas padota. @opmyna a1t BBIYMCICHUS paOOThl CHJIbL:




A=Fscosa

Mexannyeckass MOIIIHOCTD:

N=4
r

1.18

Kunernueckas u NMOTCHIMAJIbHAas SOHCPT U, CDopMyJIa JJISA BBIYMCIICHUA KHHETHYSCKOM

SHEPIUHU:

HE_J'E
BTy

Teopema o kuHeTH4YecKoM 3Heprun. Gopmyra 17 BBIYMCICHHS TIOTEHIMAIbHOM JHEPTUH

TENa, MOJAHATOTO

HaJ 3eMIEn:

E,= mgh

1.19

MexaHndeckasi SHEprus:
E=E.,+E »

3aKOH COXpaHEHUS MEXaHUYEeCKOW dHeprun. @opmyria a1 3aKOHa COXpPAHEHUS
MEXaHUYECKOM 3HEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpaieHne MeXaHMYECKON SHEPTUU PU HATUYUH CUJIbI TPEHHUSL.

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE ITPABHIIO» MEXaHHUKH.
Peruar. Moment cwist: M - Fl.

VYcnoBue paBHOBECHSI pblyara:
M+M,+.=0
[TonBxHbIN 1 HemoABMKHBIH 0710Kku. KIT/[ mpocThIX MeXaHU3MOB,

n= Anonesnas
AS&TPHHH
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JlaBiienue TBEPOTO TENA.

q)OpMy.]'Ia JJI1 BBIYUCIICHUA JaBJICHUSA TBépI[Ol"O TCIa:

_F

JaBnenue raza. ATMocepHoe JaBJIeHUE.

FI/I,Z[pOCTaTI/ILICCKOe JAABJICHUC BHYTPU KUAKOCTHU.




@opmyiia Ui BBIYUCICHUS JAaBICHUS BHYTPH KUJKOCTH:

P=pgh+ Py,
1.22 3akoHn [lackans. ['uapaBaudeckuit mpecc
3akoH Apxumena. @opmyiia sl ONPEeSICHUs BHITAIKUBAIOIIEH CUIIbI, IEHCTBYIOLIEH Ha
TEJNO, NOIPYKEHHOE B JKUJIKOCTb WUJIH ra3:
1.23
Fam =PEV
VYcnosue muiaBanus tena. [lnaBanue cyqoB U BO3AyXOIJIaBaHUE
Mexanuveckue KojeOaHus. AMIUIMTYAQ, MEPUOa W dYacToTa Kosiebanuii. dopmyna,
14 CBSI3BIBAIOIAsl YACTOTY U MEPUOJI KOJIeOaHM:
v=L
T
195 Matematuueckuil U Py>KUHHBIN MasTHUKU. [IpeBpaliienre sHepruu npu KojaedareIbHOM
' JIBIKEHUH
1.26 3aryxatomue kojebanus. BeiHyX1eHHbIe KoneObanus. Pe3onanc
Mexannyeckue BodHBL [IpogonbHble U monepeyHsle BOJIHBI. [[IMHA BOJHBI U CKOPOCTH
pacIpoCTpaHEeHMs BOJIHBI:
1.27
Lh=v-T
128 3ByK. ['poMKOCTh 1 BhICOTa 3ByKa. OTpak€HUE 3BYKOBOW BOJIHBI HA TPAHUIIE ABYX CpEL.
' Nudpa3Byk u yabTpazByk
Ipaxmuueckue pabomoi
N3mepenue cpenHel MIOTHOCTU BELECTBA; APXMUMEAOBOM CHIIbI; KECTKOCTHU IMPYXKUHBIL;
Koa(dumeHTa TpeHUsl CKOJbXEeHHsI; pabOThl CHIIBI TPEHMSI, CHIIBI YIPYTrOCTH; CpenHen
CKOPOCTH JIBIKEHUS OpycCKa 110 HAKJIOHHOM IJIOCKOCTH; YCKOPEHUS OpycKa NP IBHKEHUU
[0 HAKJIIOHHOM MJIOCKOCTH; YacTOTHI U MepHOJia KoJeOaHUi MaTeMaTUYECKOTO MasiTHUKA;
YacTOTHI U MEpUOa KOJIeOaHUI MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO
129 Ha pblyar; paboThl CHJIBI YIIPYTOCTH MPH MOABEME IPy3a C TOMOUIBIO HETIOABHKHOTO 0JIOKA;

paboThI CUJIBI YIIPYTOCTH MPH MOABEME TPYy3a € MOMOIIBIO MOJABUXKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena U
OT IUIOTHOCTH >XUIAKOCTH, HE3aBUCHUMOCTH BBLITAJKUBAIONIEH CHIILI OT MAacChl Teja; CHUJIbI
TPEHHUS CKOJIBKEHUSI OT CUJIbl HOPMAJbHOIO JABJIEHUS U OT POJia MOBEPXHOCTH; CHIIBI
yIPYrOCTH, BO3HUKAIOIIEH B MPYXKHHE, OT CTENEHU JeOopMallui MPYKUHBI, YCKOPEHUS
Opycka OT yIiila HAaKJIOHA HaMpaBISIONIEH; mepuonaa (4acToThl) KOJIEOAHUN HUTSIHOTO

MadTHHKA OT AJIMHbBI HUTHU; ICPUOJa KoJIeOaHMit MMPYKUHHOT'O MadTHUKA OT MAaCChI I'py3a U




KECTKOCTHU NPYXUHbI; HUCCICAOBAHUC HC3aBUCHUMOCTU IICPUOIA KOJICOAHMI HUTSHOTO

MasiTHUKA OT Macchl rpy3a. [IpoBepka ycinoBus paBHOBeCHs pblyara

Dusuneckue A6/1eHUA 8 npupode: IMPUMCEPEI IBUKCHUS C PA3JIMYHBIMU CKOPOCTAMU B JKUBOM
1 HESKHBOMU mnpuponae, I[GI\/’ICTBI/IG CUJIbI TPCHUA B IPUPOAC U TCXHUKC, IPUIJIMBBI U OTJIUBBI,

JABHKCHHUEC IIJIAHCT CoiHeuHOU CUCTCMbI, PCAKTHUBHOC JIBWKCHHC KHUBBIX OpPraHHU3MOB,

130 peIUaru B TeEJNie YEJOBEKAa, BIMSHHE aTMOCPEPHOTO MAaBJICHUS Ha J>KMBOW OpPTraHH3M,
TJIaBaHUE PBIO, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUYECKIE BOJTHBI,
IIYHAMH, 9XO
Texunuueckue ycmpoticmea.: CIUJAOMETD, JATYUKU TIOJIOKEHUS, PACCTOSIHHSI U YCKOPEHUS,
JTMHAMOMETp, TOJIIUITHUKN, PAaKeThl, pblYar, TOJBIXHBIA W HEIOIBWKHBIN OJIOKH,
1.31 HaKJIOHHAsI TUIOCKOCTb, MPOCThIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI, YCTPOHUCTBO
BOJIONIPOBOIA, TUIPABINICCKUI TIpecc, MaHOMETP, OapoMeTp, BBICOTOMEp, MOPIITHEBOU
HAaCOC, apeoMETP, IXOJIOT, UCTIOJL30BaHUE YIIBTPA3ByKa B OBITY U TEXHHUKE
2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TTOJIOKCHUS MOJICKYJISIPHO-KHHETHIECKON TEOPUH CTPOSHUS BelecTBa. Moenu
2.1 TBEPIOTO, JKHJIKOTO U Ta3000pa3HOr0 COCTOSHUH BemiecTBa. Kpucraimudeckue U
amop(HbIe Tena
25 JBmkenue wyactuil BemecTBa. CBA3b CKOPOCTH JBUKEHHUSI YACTHI[ C TEMIIEPATypOH.
' BbpoynoBckoe aBmwkenue, muddysus
2.3 CmaunBaHUE M KalTWJUSIPHBIE SIBJICHUS
24 TennoBoe pacmMpeHue u cxaTue
2.5 TennoBoe paBHOBECHE
26 Buytpennsisa sneprus. Paborta u Tersonepenadya Kak crocoObl U3MEHEHHs] BHYTPEHHEMH
' SHEepruu
2.7 Bunel Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIINS, U3TYUCHHE
Harpeanue u oxnaxnaenue ten. KoimdyecTBo TemIoTH. Y aelbHas TEeII0EMKOCTb:
2.8 O=cm( 1, —1 )
3aKOH COXpaHEHHUs YHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIJIOBOTO OanaHca:
29 Ql +4;:):/2 +..=0
Hcnapenue u koHaeHcanus. MiaMeHnenne BHyTpeHHEH YHEPTUH B MPOIIecCce UCTApEHUs U
2.10 KoHIeHcarmu. Kunenue sxuakoctu. Y aenbHast TermioTa napoodpasosanus: L = Q/m
2.11 Bnaxxnocts Bo3ayxa




[InaBnenue m xpucraumsauus. VM3MeHeHHE BHYTPEHHEH SHEPIHM IIPU IUIABICHUM U

KpucTalJIn3alluu. Y aenpHas TEII0Ta MIaBICHUS

2.12 5 0
_}H
213 BHyTpeHHsIs SHEPrUs CropaHusi TOILIMBA. Y Ie/IbHAS TEIUIOTa CropaHus Toriuea: ( = Q/m
2.14 [Ipunnuns! padotsl TernoBbix asurareneil. KI1J TennoBoro nsurarens
IIpakmuueckue pabomoi
N3mepenue ynenbHON TEIIOEMKOCTH METaNIMYECKOTO LUINHAPA; KOJIUYECTBA TEIIOTHI,
MOJIyYUEHHOTO BOJOM KOMHATHOW TeMmIieparypbl (PUKCHUPOBAaHHOW MaccChl, B KOTOPYIO
OMYIIEH HArpeThld IMWJIWHIP; KOJUYECTBA TEIJIOTHI, OTJAHHOTO HATPETHIM IHJIMHIPOM,
215 MOCJI€ ONYCKaHHs €ro B BOJY KOMHATHOM TeMIepaTypbl; OTHOCUTEIBHOW BIIAXKHOCTHU
BO3JlyXa; yAEIbHOW TEIJIOTHI IUIaBleHus Jjbjaa. VccienoBanue n3MeHEHUs! TeMIepaTyphbl
BOJIBI TIPU PA3IUYHBIX YCIIOBHSX; SIBIICHUS TETUIOOOMEHA MPH CMEIIMBAHUU XOJIOAHOU M
ropsiueil BoJibl; mpolecca UCTapeHust
Qu3zuueckue a6neHus 68 npupoode: TOBEPXHOCTHOE HATSHKEHNUE M KaWUISIPHBIE SBJICHUS B
2.16 MpUPOJIe, KPUCTAUIBI B TIpUpoje, uanydeHre CoJHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE
Opu3sl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa
Texnuueckue ycmpoticmeéa: KalNWUISPbl, NpPUMEPbl HCIOJIb30BaHHUS  KPHUCTALIOB,
2.17 KUJKOCTHBIM TEpPMOMETp, MAaTYMK TEMIIepaTyphl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETPBL, IICUXPOMETP, TapoBasi TypOuHA, IBUraTeNb BHYTPEHHETO CrOPAHUs
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. JIBa Buaa 3J€KTpUUYECKUX 3aps/ioB
3.2 B3aumoperictBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpAHEHMS JIEKTPUUYECKOIO 3apsia
34 Onekrpuyeckoe nosie. Hanpsok€HHOCTE 3nekTpuyeckoro nois. [IpuHoun cynepno3unuu
' ANEKTPUYECKHUX MoJIeH (Ha Ka4eCTBEHHOM yYPOBHE)
35 Hocurenu snekrpudeckux 3apsiaoB. JIeiCTBUE 3JIEKTPUUECKOTO MO HA 3JIEKTPUUYECKUE
- 3apsbl. [IpoBOJHUKH U AUDIEKTPUKI
[locTostHHBIN 2nekTpuueckuid ToK. JlelcTBus snekTpuyeckoro Toka. Cuia ToKa.
Hampsoxenue.
3.6 l=qg/t,U=A/
3.7 DNEKTPUUECKOE CONIPOTUBIIEHUE. Y IEIBHOE IIEKTPUUECKOE CONIPOTHUBIICHHE:




R =pl/S

38 3akon Oma st yuacTtka nekrpudeckoit nernu: | = U/R
[locnenoBarenpbHOE COEAUHEHHUE TPOBOIHUKOB!
1,=1,. U=U,+U,; R=R, +R,
3.9 [TapannensHOE cCOeIMHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U =U;I=I+1I,; Rz%.
CMenaHHbIe COCTUHEHUS TPOBOHUKOB
PaboTa u moutHocTh 3nekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoHn J[xoynsa — JIenua:
2
311 O=I"-R-t
312 OnbiT Dpcrena. MarHuTHOE TOJI€ MPSAMOro MPOBOJHMKA C TOKOM. JIMHUM MarHUTHOM
WUHIYKIIUU
3.13 MaruauTtHoe 1oJie TOCTOSTHHOTO MaruuTta. BzanMoieiicTBEe MOCTOSIHHBIX MarHUTOB
3.14 JleficTBME€ MarHUTHOTO TIOJIS HA TIPOBOTHUK C TOKOM
3.15 OnbiTel Papajes. SABiaeHue MeKTpoMarHuTHOW nHaAykiuu. [IpaBumno Jlenna
Ipaxmuueckue pabomoi
N3mepenue 3IeKTPUYECKOrO COMPOTUBICHUSI PE3UCTOPA; MOLIHOCTU 3JIEKTPUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa, BO3HUKAIOUIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 JaMIIOYKa), OT HAIpPsHKEHHUS HAa KOHIAX MPOBOJHUKA; 3aBUCUMOCTH COMPOTHUBIICHUS OT
JUIMHBI TIPOBOJIHUKA, TUIOIIAIU €r0 MONEPEYHOr0 CEYEHHS U YAEIbHOTO COMPOTUBIICHHSL.
[IpoBepka mpaBuia A DIEKTPUUECKOTO HAMPSDKEHUS TIPU  MOCJIEIOBATEILHOM
COEIMHEHUU MPOBOJHHUKOB; IIPABHIIA JUIsI CHJIBI AJIEKTPUUYECKOTO TOKa MPU MapasieIbHOM
COEIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JTAMITOYKA)
Qu3zuueckue s61enUs 8 npupoode: HEKTPUUECKUE ABIEHUS B aTMOc]epe, dIMeKTPUIECTBO
3.17 KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, APeii( MOII0COB, POJIb MATHUTHOTO TIOJIS JIst
KU3HU Ha 3emiie, TIOJSIPHOE CUSHUE
318 Texnuueckue ycmpouicmea: 3JAEKTPOCKOI, aMIIEPMETpP, BOJILTMETP, PEOCTaT, CUYETUMK

BHCKTpI/I‘-IeCKOﬁ OHCPIuu, OJICKTPOOCBCTUTCIILHLIC HpI/I60pBI, HarpeBaTCJIbHLIC




ANEKTPONIpHOOPsl  (MIPUMEPBI),  DIIEKTPUUYECKUE  MPEAOXPAHUTENHN,  DIICKTPOMATHUT,

QJICKTPOABUIATCIIb IIOCTOAHHOT'O TOKA, TCHECPATOP MOCTOAHHOTO TOKA

3.19 OnekTpoMarHuTHbIC BOJHBI. LIIkana 3eKTpoMarHuTHBIX BOJH
3.20 JlygeBas mojienb cBeta. [IpsMosinHeiHOE pacpoCcTpaHeHHE CBETa
3.21 3akoH oTpaxxeHus ceta. [1nockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETa
3.23 Hucnepcus ceeta
394 Jlunza. Xox nyueit B tuH3e. POKYCHOE paccTosiHUE JIMH3BL. OnTHYeckas cuia JIuH3bl: D =
' UF
3.25 I'ma3 xak ontuueckas cuctema. Onrudeckue mpuoOpsI
Ipakxmuyeckue pabomoi
HiHPar#H##l13Mepenne onTUYeCKOW CUIIBI cOOMparonieil JUH3bI; (POKYCHOIO paccTOSHUS
coOuparoleii JUH3BI (TI0 CBOMCTBY paBEHCTBA pa3MeEPOB MpeIMeTa U U300pakeHus, Koraa
326 MPEeIMET PACIIONIOKEH B TBOWHOM (DOKYCE), TOKa3aTessl MPEIOMIICHHS CTEKIIA.

' ##HPar#HlccnenoBanue  cBoiicTBa  M300pakeHMs, IOJIYYEHHOTO C  TOMOIIBIO
coOuparomield JMH3bI; U3MEHEHUS (POKYCHOTO pACCTOSHUS JIBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJIa TIPEJIOMIICHHSI CBETOBOTO JTyda OT YIJjla MaJieHusl Ha TPaHUIle «BO3IYX —
CTEKJIO»

307 Qusuueckue senenus ¢ npupoode: 3atmenns ConHna u JIyHbBI, 1[BETa TeJ, ONTUYCCKUE

' sByIeHHS B aTMocdepe (11BeT Heba, pedpakmus, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea. OYKH, TIEPUCKOI, (oToaNIapar, ONTUYECKAE CBETOBO,IBI

4 KBAHTOBBIE SIBJIEHU A

41 PannoaktuBHOCTH. ANb(a-, 6eTa-, ramMmma-u3nydeHus. Peakiuu anbda-u Oera-pacmaga

4.2 OmneiTel Pe3epdopaa no paccesauto anbda-yactuil. [Lnanerapuas Moaenp aroma

4.3 CocraB aroMHoTO sizpa. M3oTomsl

4.4 [epuon nonypacnaia aTOMHBIX siiEp

4.5 SInepHbie peakiuu. 3aKOHbI COXPAaHSHUS 3apsIIOBOIO U MACCOBOTO YHCEI
Dusuueckue seienus 8 npupooe: eCTECTBEHHBIN PaTUOAKTUBHBIA ()OH, KOCMUYCCKHE JTyYH,

4.6 pallMOAaKTUBHOE M3JIy4CHHE TPUPOJHBIX  MHHEPAJIOB, JICHCTBHE PaJMOAKTUBHBIX
U3ITYyYEeHUH Ha OpPraHu3M YeJoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOTI, MHIANBUAYAIbHBIN TO3UMETp, KaMepa Bunbcona,

AACPpHAd SHCPIrCTUKa




YUYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

Oo0s3aTe1bHbIE YUeOHbIe MATEPHUAJIBI AJIsl YYeHHKA

1. VYueOHnuk:
o ®wusuka. 7-9 knaccel / nox pea. A.B. Iepoimikuna, E.M. I'ytauk. — M.: JIpoda.
o ®wusuka. 10-11 knaccet / mox pea. A.B. Iepoimkuna, JI.A. Kupuk. — M.: [Ipoda.
2. Pabouast TeTpaap 1o ¢pu3uKe (COOTBETCTBYIOLIAs JTUHIH YICOHUKOB).
3. COopHuKH 3a/au:
o Kupuk JI.A. CoopHuk 3a1a4 1o ¢pusuke. 7—9 KI1accel.
o Kupuk JI.A. Coopuuk 3amad o ¢usuke. 10-11 kmaccer.
4. TaOnuupl ¥ cipaBOYHbIE MaTepUabl O (PU3KKeE.

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. PaGouas mporpamma no ¢usuke, cocraBienHas Ha ocHoBe @I'OC OOO u npumepHOit OCHOBHOM

00pa30BaTeNIbHOM MpOrpamMMmbl.

Metouueckre peKkoMeHAaluu K y4eOHUKY (K BBIOpaHHOI aBTOPCKOM JIMHUN).
KanennapHo-TemMaTudeckoe miaHUpOBaHUE.

KontponbsHo-u3mepurtenbabie MmaTepuainbl (KMMbr) 1u1st TEKyIEero 1 K'TOrOBOTO KOHTPOJISL.
Meroandeckue pa3pabOTKH U CIIEHAPUH JTAOOPATOPHBIX U MTPAKTUYECKUX PabOT.
Martepuains! A noarotoBku ydamuxcs k BITP, OI'3, EI'D no dusuke.

oukswN

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

Odunmansubiii nopran Equaoro rocyaapcrseHsoro sxk3amena u OI'D: https:/fipi.ru.
e Poccuiickas siekrponnas mkosa (POII): https://resh.edu.ru.
[Tnardpopma «MDOx» (MockoBcKas sieKTpoHHas 1mkosa): https://uchebnik.mos.ru.
DnektponHas oubnuoreka «Dokchopa. Vueouuxy»: https://uchebnik.foxford.ru.
O6pa3oBarenbHbIe pecypehl «SHaeKe. YueOHuK», « SIKmacey.

e lurtepakTuBHBIC cuMysaTopsl o ¢usuke (PhET Interactive Simulations: https://phet.colorado.edu/ru).
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