MMHHMCTEPCTBO ITPOCBELIEHNS POCCUICKOM ®EJIEPAITN
MunucTepcTBO 00pa3oBaHus U Hayku PecryOmvku Xakacust

MyHHUIATATEHOTO OF/PKETHOrO 00pa30BaTe/IbHOTO YupekaeHust [IyIHOBCKast OCHOBHAsI
o01eoOpa3oBarelbHast KO

COT'JTACOBAHO YTBEPXIEHO

3amectuTenb Aupekropa no YBP Hupexktop MBOY «Ilymnosckas OOILL»
H.C.boiiko H.H.I'onunenko

Ot 29.08.2025r. [Ipuka3z Ne 39 ot 29.08.2025r.

PaGouyas nporpamma no ¢pusuke
7-9 Kaacchl
Bcero: 68 yacoB B roj, 2 yaca B Heelnto (7-8 Ki1acchl)
Bcero 102 yaca B Henento (9 kimacc)

CocraBwi: banguna Ceernana CepreeBHa, yuuTelb (GU3HKH,

nepBast KBIM(UKALMOHHAS KaTErOpUsl

[Tymnoe, 2025
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MMOACHUTEJBHASA 3AIINCKA

[IporpamMma o ¢pu3rke Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHUsI COCTAaBIICHA Ha
OCHOBE TIOJIOKEHUN M TpeOOBaHHI K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOMW 00pazoBarenbHOM mporpammsl, npeactaBieHHbx B DT'OC OO0, a Takxke ¢
ydgeToM (QeaepanbHoil pabodeil mporpaMMbl BOCITUTAHUS W KOHIICTIIIMK TTPETIOIaBaHUS
ydeOHoro npeamera « Du3nKa.

Copepxxanne mporpamMmbl 1Mo  (u3MKE HampaBleHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOIIMXCS U OPTaHU3AIMI0 U3YYeHUS] (HUBUKU
Ha JICITEIIbHOCTHOW OCHOBE. B mporpamme mo (pu3MKe yYIHTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k mIaHUPYyEMbIM
JUYHOCTHBIM M METANpeIMETHBIM pPE3yJIbTaTaM OOYy4YeHHUs, a TaKKe MEKIPEIMETHBIC
CBSA3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETro
00pa3oBaHUs.

[Iporpamma 1o ¢u3MKe ycTaHABIUBAET paclipesielieHne y4eOHOro mMarepuaina IIo
rojiam oOy4eHus (1o Kjiaccam), peajaracT MIPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUCHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COAEPKAHUS U YUYE€TEe BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[Iporpamma o ¢usuke pazpaboTaHa C IEIbI0 OKa3aHUS METOJIUYECKON TTOMOIIIH
YUUTEIIO B CO3/IaHUU paboyeil mporpaMmbl 1o y4eOHOMY TIPEIMETY.

duznka SBISIETCS CHUCTEMOOOPA3YIOMIUM JUIsl €CTeCTBEHHO-HAYUYHBIX YyUeOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XHMHEH, Ouoorued, acTpoHOMHEH W (Pu3nyeckod reorpadueit, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAY4YHYIO KapTUHY MHpa, MPEAOCTaBIsAeT HaubOojee SCHbIC
o0pa3upl MPUMEHEHUS HAYYHOTO METOJa MO3HAHUS, TO €CTh Croco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 TIaBHBIX 3a7ad  (U3UYECKOro o00pa3oBaHUsI B CTPYKType OOIIEero
00pa3zoBaHus COCTOUT B ((OPMHPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH U MHTEpeca
K HayKe y OOy4aroninxcsl.

N3yuenue ¢usuku Ha 0a30BOM YpPOBHE MpPEANOJAraeT OBJAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS,

OLICHUBATh U TOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIEIOBAHUS;

UHTEPIPETUPOBATh JIaHHBIE W  MCIIOJB30BaTh HAY4YHbIE  JI0KAa3aTeJIbCTBA
JUTS TIOTTYY€HUST BBIBOJIOBY.

Henu n3ydyenus GU3MKU Ha YPOBHE OCHOBHOI'O 0O0OIIIET0 0Opa30BaHUs OIpEIeTICHbI
B KOHIEMIIMU TpenofaBaHus ydeOHoro mnpeamera «Pusmka» B 00pa30BaTEIbHBIX
Opra’u3anusax Poccuiickon Odenepauuu, peann3yroLmx OCHOBHBIC
00111e00pa3oBaTebHbIE TPOrPAMMBI.
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[enu n3yuenus Gu3nuku: mpuoOpeTEeHNE NHTEPECA U CTPEMIICHUST 00YUaIOIINUXCS K

HAyYHOMY M3yUYECHUIO
IPUPOABI, PA3BUTHE WX HMHTEIUICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE

IpeICTaBIICHU 0 HAYYHOM METO/Ie MTO3HaHus U (popMupoBaHue
UCCJIEI0BATENHECKOTO0 OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM; (POPMHUPOBAHNE HAYYHOTO

MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs OCHOB
CTpOCHHS MaTepuu W (PyHIAMEHTAJIbHBIX 3aKOHOB (u3uku; ¢opMupoBaHue

MpeICTaBICHUA O POy (GUBUKH JIJISl PA3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUW; Pa3BUTUE MPEICTABICHUNA O BO3MOXKHBIX
chepax Oyaymedt mnpodecCHoHANBHON JEATeIBbHOCTH, CBS3aHHOM ¢  (DU3UKOM,
MOJITOTOBKA K JaJbHEHIIIEeMy 00y4EHHUIO B ’TOM HaIPaBIICHUH.

JlocTrkeHre 3THX LieJield NporpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOI'O OOILErO
o0Opa3oBaHMs 00eCIIEYNBAETCS PELICHUEM CIEAYIOUINX 3a]1a4:

npuoOpeTeHNe 3HaHUM O TUCKPETHOM CTPOEHUH BEILIECTBA, O MEXAHUUYECKUX,
TEIUIOBBIX, JIEKTPUUECKHUX, MArHUTHBIX U KBAHTOBBIX SBJICHUSX; IPUOOPETEHNE YMEHUIN

OIUCHIBATh U OOBACHATDH (PU3UUECKUE SBICHUS
C HCIIOJIb30BAHUEM IIOJYYEHHBIX 3HAHUIH; OCBOCHHME METOAOB PELICHUS MPOCTEHIINX

pacyUeTHBIX 3aJ1a4 C UCTIOJIb30BAHUEM
duznyeckux Mojenell, TBOPUYECKUX M TMPAKTUKO-OPHEHTUPOBAHHBIX 3a7a4; Pa3BUTHE
yMEHHI HaOII0AaTh MPUPOIHBIC SIBJICHUS U BBIIOIHSITH OIBITHI, JTJA00PaTOPHBIE paOOTHI
U JKCIIEPUMEHTAJIbHbIE MCCIEA0BAaHUS C MCIOIb30BAaHUEM U3MEPHUTENBHBIX MPUOOPOB;
OCBOEHHUE MPUEMOB pabOThI ¢ HH(pOpMaLre GU3NIECKOTO COJEPKAHMUS, BKIIFOUAs
UHPOPMAIIMI0O O COBPEMEHHBIX JIOCTIKEHUSAX (U3MKH, aHaIUu3 M KPUTHUECKOE
olleHMBaHWE MH(GOPMAIINH; 3HAKOMCTBO €O cepamul MpodheCcCuOHAIBHON TSI TEIIbHOCTH,
CBSI3aHHBIMHU
¢ uU3MKOW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTH)KEHHUSIX
(bu3HYeCcKO HAYKH.

OOmiee yuCIO YacoB, PEKOMEHJIOBAHHBIX [UIsl M3yuyeHHUs (PU3UKM Ha 0a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B He/elto0), B 8 kiiacce — 68 yacos
(2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HeJeIO).

[Ipensaraemslil B mporpamme 1o (pusuke nepevyeHb 1ad0paTOpPHBIX padOT U OIBITOB
SIBIISIETCSl PEKOMEHIATEIbHBIM, YUUTEIb JeIaeT BRIOOP NpU MPOBEICHUHN J1a00paTOPHBIX
paboOT M ONBITOB C YYETOM HHIUBUAYaJIbHBIX OCOOCHHOCTEH OOYyYaroIIMXCs, CIUCKa
IKCMIEPUMEHTAIBHBIX 3aJJaHUH, TIPEIaraeMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
sK3ameHa 1o (pu3uke.
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COJEPXKXAHUE OBYUYEHUA

7 KIIACC ®u3uka u ee poJib B IO3HAHNH OKPY:KaI0LIero Mupa

dusnka — Hayka o npupoze. Asnenus npuponasl. Gusndeckue sBICHUS:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuunuHbl. M3mepenue pusnueckux Bennyus. usndeckre npuOopsl.
[TorpemHocTh M3MepeHni MexxayHapoaHas CucTeMa €AUHULL

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAyKH  M3y4yalOT  [PHUPOAY.
EcTecTBeHHO-HAYUYHBII METOJ] IO3HAHUS: HAOIIOAEHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCaA,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, 0OBICHEHNE
HabmogaemMoro ApiieHus. Onucanne (pU3HYECKUX SIBICHUN C IOMOIIBIO MOZAEIIEH.

Jlemoncmpayuu
MexaHnueckue, TEII0BbIE, DIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

duznueckre TpruOOPHI U MPOIEAypa MPSMbBIX U3MEPEHUN aHAJIOTOBBIM U IIU(GPOBBHIM
pruOOPOM.

Jlabopamophwvie pabomwi u onvimol

Omnpenenenre 1eHBI ASTEHUS Kbl U3MEPUTEITHHOTO TpUOopa.

N3mepenne paccTosHUM.

H3mepenune o0beMa KUAKOCTU U TBEPIOTO Teja.

Omnpenenenre pa3mMepoB MajbIX TE.

W3mepenue TemmepaTyphl MPU TMOMOIIM XUAKOCTHOTO TEpMOMETpa W JaTuyuKa
TEeMITepaTyphI.

HpOBeI[eHI/Ie HCCIICOAOBAHUA II0 IMPOBCPKC I'MIIOTC3bI: JAJIbHOCTDL IIOJICTA HIIapHKa,
IMYHCHHOI'O TOPU30HTAJIbHO, TCM 6OJ'II)IHG, yeM OoJIbIIe BBICOTA ITyCKa.

IlepBoHaYabHbIEC CBEACHUA O CTPOCHUM BelleCTBA

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBrmxeHne yactull BemecTBa. CBsi3b CKOPOCTH JABMKEHUS YACTHUIL C TEMIIEPATYPOH.
bpoyHoBckoe nBmxkenue, nuddysus. BzanmoaeicTBue 4acTuIl BEMIECTBA: TPUTSKCHHE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, >KUJIKOCTEH M TBEPIBIX
(KpucTamM4ecknx) Tell. B3auMocBsi3b MEXIy CBOMCTBAMHU BEUIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX W WX aTOMHO-MOJICKYJSIpHBIM cTpoeHueM. OcobeHHoCcTH
arperaTHbIX COCTOSIHUI BOJIbI.

Jlemoncmpayuu

HaOntonenue OpoyHOBCKOTO ABUKEHUSI.
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Ha6mronenue nuddysun.
HaOmroneHue siBICHHN, OOBSACHSIOIIUXCS MPHUTSHKEHHEM WM  OTTAJKWUBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnwvie pabomol u onvimol
OneHka 1raMeTpa aToMa METOJIOM PSAJIOB (C UCHONb30BaHUEM (GoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

JIBuaxeHre U B3anMoAeiiCTBHE TeJl

Mexanundeckoe 1BUKeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE BHKEHHE. CKOPOCTb.
Cpennsst CKOpOCTb IIPU HEPABHOMEPHOM JIBHXKCHUH. PacueTr myTr U BpeMEHM JBUYKEHUS.

SBnenue nHepuuu. 3aKOH HHEPLMH. B3auMoeiicTBre Tel Kak IPUYNHA U3MEHEHUS
CKOpPOCTHM IBM)KEHHMS Tell. Macca Kak Mepa MHEPTHOCTH Tena. 1ImoTHoCcThs BemiecTsa.
CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00bEMa BEIIECTBA.

Cuita KaKk XapakTepucTHKa B3auMoAencTBus Teil. Cuiia yrnpyrocTu u 3akoH I'yka.
N3mepeHne cuibl ¢ MOMOIIBIO TMHAMOMETpA. SBIEHNE TATOTEHUS U criia TspkecTu. Cuna
TSDKECTH Ha Ipyrux ruianerax. Bec tema. HesecomocTs. CriokeHUe CUIl, HAPABIEHHBIX
no oaHou mpsimou. PaBHoxencTByromas cui. Cwia TpeHus. TpeHue CKOJIBKEHUS H
TpeHue MoKos. TpeHue B IpUpOJe U TEXHUKE.

Jlemoncmpayuu
HaGnronenue MexaHMuecKoro IBMKECHHS Tela.
N3mepenne cKkopoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TE.

CroxeHue cull, HalpaBJICHHBIX 110 OJHOW MPSAMOW.

JlabopamopHwvie pabomwl u onvimwl

Omnpenenenre CKOPOCTU PAaBHOMEPHOTO JBIKEHUS (ITapUKa B KHIKOCTH, MOJEIN
3JIEKTPUUYECKOTO aBTOMOOUJISI U TaK J1aJiee).

OrnpeneneHue CpelHe CKOPOCTH CKOJIBKEHUSI OpyCcKa WM IIapuKa M0 HAKJIOHHOU
MJIOCKOCTH.

OnpeneneHre MIOTHOCTH TBEPIOTO TeNa.

OnBITHI, TEMOHCTPHUPYIONTUE 3aBUCUMOCTh pacTshKeHUs (nedopmaiiuu) npyKuHbI
OT IIPUJIOKEHHOU CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHSI CKOJIbKEHUSI OT Beca Tella
U XapaKkTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.
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JJaBieHue TBEpPABIX TeJl, dKUIKOCTEH U ra3oB

Hanenue. CrnocoObl yMEHBIIEHUS W YBEJIMYEHMs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JIaBJICHUS raza oT o0bema, Temnepatypsbl. [lepenaua naBiaeHus TBEpAbIMU
TeJIaMH, )KUJKOCTSIMU U razamu. 3akoH [lackans. [TneBMaTHueckue MaliuHebI.
3aBUCUMOCTh JIABJICHHUS JKUJIKOCTH OT TiyOuHbl. ['mapocTaTudyeckuid mapaaokc.
Coobmatromuecs cocynl. [ uapaBimueckiue MEXaHU3MBI.

Atmocdepa 3emnu u atmocepHoe naBieHue. [[puunHbl cymecTBOBaHUS
BO3aAylIHOM 00010uku 3emiuun. OnbiT Toppuyeniu. M3mepenue armocpepHoro
JaBJIeHUs. 3aBUCUMOCTH aTMOC(EPHOT0 JaBJICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBHE XKUAKOCTHM M Tra3a HAa MNOTPYKEHHOE B HUX TeNo. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. BozayxoriaBanue.

Jlemoncmpayuu
3aBUCUMOCTH JIaBJICHHSI Ta3a OT TEMIIEPATYPHI.
[lepenaua qaBieHUs! )KUIKOCTHIO U Ta30M.
Coobmraromuecs: CoCy/bl.
I'mapaBnnaeckunii mpecc.
[IposiBieHue neicTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCHUMOCTbD BI)ITEUIKHB&I'OIHGIZ CHJIBI OT 00BeMa HOI‘pY)KCHHOﬁ qacTHu TCJIa H
IINTIOTHOCTH XUAKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VcnoBue muaBaHus TEA: IMJIaBaHUE WU IMOTPYKCHHUC TCJI B 3aBUCHMOCTH  OT
COOTHOIIICHHUS MJIOTHOCTEH Teja 1 KHUIOKOCTH.

Jlabopamophvie pabomwi u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJAE OT oObeMa MOTPYKEHHOW B
XKUJKOCTb YACTH TeEJNA.

OnpeneneHue BBITAIKUBAIONIEN CUJIbI, IEUCTBYIOIIEH HA TEJIO, NOTPYKEHHOE B
KUJKOCTD.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKUBAIOLIEH CHWIIbI, JCHUCTBYIOLIEH HA TEIO B
KUJKOCTH, OT MacChl TeNa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOIIECH CHIIbI, IEHCTBYIOIIEH
Ha TeJIO B )KUJIKOCTH, OT 00beMa MOrPY>KEHHOH B *KHUJIKOCTh YaCTH T€Jla U OT INIOTHOCTH
HKUJKOCTH.

KoncTpynpoBanne apeomeTpa Wi KOHCTPYMPOBAHUE JIOAKA U OIPEHCICHUE €€
IPy30IO0AbEMHOCTH.

PaGora nu MmomiHOCTB. JHeprust Mexanuveckas
paboTa. MOIITHOCTb.
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[IpocTeie MeXaHU3MBI: pbIuar, OJ0K, HAKJIOHHAS TUIOCKOCTb. [IpaBuio paBHOBecHs
peidara. [IpuMeHeHune mnpaBuia paBHOBECHUs pblyara K OJIOKY. «30J0TO€ MPABHIION
mexanuku. Koagpdumument nonesnoro neicteus (nanee — KIIJ]) mpocThix MexaHHU3MOB.
[IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHunainbHasa sHeprus. [Ipespanienne
OJIHOTO BHJIa MEXaHUYECKON PHEPTUH B APYTroil. 3aKOH COXPAHEHHUS SJHEPTUH B
MEXaHHKE.

Jlemoncmpayuu

[TpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamophvie pabomwi u onvimol

Omnpenenenre paOOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBHKEHUU Tella IO
TOPU30HTAIBLHON TOBEPXHOCTH.

HccnenoBanue ycioBHil paBHOBECHS pblyara.

N3mepenne KII/] HakKIOHHOW ITIOCKOCTH.

N3ydenne 3aKkoHa COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

8 KJIACC TemioBbie
AABJICHUSA

OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KNHETUYECKON TEOPUU CTPOEHUS BELIECTBA.
Macca 1 pa3mepsl aTOMOB U MOJIEKYJT. ONBITHI, HOATBEPKAAIOIIUE OCHOBHBIE MOJIOKEHHUS
MOJEKYISIPHO-KNHETUYECKON TEOPHH.

Monenn TBepHoro, KHUAKOTO U  ra3o00pa3HOrO0  COCTOSIHMM  BEIIECTBA.
Kpucrammueckre u amopdubie Tena. OObSICHEHHME CBOMCTB Tra3oB, KUAKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMaunBaHue
Y KaWJUIIPHBIC ABIEHUA. TEIIOBOE PACIIMPEHUE U CXKATHE.

Temneparypa. CBsizb TeMIEpaTyphl CO CKOPOCTBIO TEIUIOBOIO JIBM)KEHMS YaCTHILI.
BuyTtpennsis sneprusi. CriocoObl M3BMEHEHHs] BHYTPEHHEH SHEpPIruM: Tervlonepeaadya u
coBepuieHre paboThl. Buael Teronepenayd:  TEMJIONPOBOAHOCTh, KOHBEKIUS,
U3JIyYEHUE.

KonuuecTBo TemiaoTel. YjaenbHas TEMJIOEMKOCTh BEIIECTBA. TeIIooOMeH |
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TeIJIoBoro OanaHca. IlnaBieHue u oTBepieBaHME
KPUCTAJIUTMYECKUX BEUIECTB. YJenbHas Temora miaieHus. [lapooOpazoBanue wu
koHaeHcanus. Ucnapenue. Kunenue. Y aenbHas TemioTa mnapooOpa3oBaHuUs.
3aBUCUMOCTh TEMIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TABJICHMUS.

BnaxHocTts Bo3myXa.

3Heprm{ TOIIJIMBA. YI[CJ'IBHaH TCILIOTA CrOpaHuA.
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[Tpunummner padoTs! TernoBbix npurateneit KIIJ] termoBoro asurarens. TerioBbie
JIBUTATENN U 3aIHUTA OKPYKAFOLIEH CpEbl.

3aKoH COXpaHCHHUA U MPECBPALLICHNUA SHCPI'UH B TCIVIOBBIX ITPOICCCAX.

Jlemoncmpayuu
Hab6nronenue 6poyHOBCKOTO JIBH>KEHHUSI.
Habmonenue nuddysumn.
HabGnronenue siBneHuil cMaurBaHus U KaMWUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro paciumupeHus Tedi.

HN3MeHeHue JaBJICHUS Ta3a IIPH HU3MCHCHHUU oobeMa M Harp€BaHun WA
OXJIaKACHHU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Buns! Teruionepenayn.

OxJta’kieHue Ipyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHbIX BEILIECTB.
Habmronenne xuneuus.

Habmronenune nocTossHCTBA TeMIepaTyphl IPH TUIaBiIeHUU. Mojaenu
TETUTIOBEIX JIBUTATEIIECH.

Jlabopamophvie pabomwi u onvimol
OMnBITHI IO OOHAPYKEHUIO JICHCTBHS CHII MOJICKYJIIPHOTO TPHUTSKCHHS.

OnbIThI O BRIPAILIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WIIA caxapa.
OnbIThl IO HAOMIOACHUIO TEMJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX
TeJl.

OnpenenenHue gaBiaeHUs BO3yXa B Oa/IOHE IINPHULA.

OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0bemMa u
HarpeBaHUs WIH OXJIAXKACHUS.

IIpoBepka rumote3pl JTUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3meHeHus BHyTpEHHEH SHEPTHH Tejia B pe3yibTaTe Terlonepeaadn
¥ paOOThI BHEIITHUX CHII.

UccnenoBanue sBICHUS TEIUIOOOMEHA TPU CMEIIMBAHUM XOJIOJHOW W Topsiuei
BO/IBI.

OHpC)Ie.HeHI/IC KOJMYECTBA TCINIOTHI, ITOJYYCHHOI'O BO)IOI>’I Inmpu TEIIo0OMeHe ¢
Harp€TbiM MCTAINIMYCCKUM LTUJIMHIAPOM.

Omnpenenenre yneabHON TETIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoiiecca CapeHusl.
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OnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH Bo3ayxa. OnpeneneHue
yJI€JbHON TEIUIOTHI IUIaBJICHUS JIbJIA.

3J1eKTpnqec1me N MAarHUTHBIC AABJICHHUA
SHCKTpI/ISaHI/I}I TCII. I[Ba poaa JICKTPHUICCKUX 3apsAd0B. BzaumopericTBue

3apsKEHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTB CHIIBI B3aMMOJIEHCTBHS 3apsHKEHHBIX
TEJ OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXKIY TEIaMH).

Onextpuyeckoe 1nose. HamnpsskeHHOCTB  dnekTpudeckoro nouid.  [IpuHnmn
CYNEPIIO3HULIHNH dJEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »snexkTpuyeckux 3apsaoB. OJIEMEHTApHBIA JJIEKTPUYECKU  3aps.
Crpoenne aTtoma. IIpOBOJHUKHM M IUAJIEKTPUKHU. 3aKOH COXPAHEHUs DJIEKTPUYECKOIO
3apsna.

DNEeKTPpUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS 3IEKTPUUECKOro TOKa. MIcTOUHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUS AIEKTPUUECKOTO TOKA (TEIJI0BOE, XUMUYECKOE,
MAarHuTHOE). DIEKTPUUECKUNA TOK B KUIKOCTSAX U raszax.

Dnektpuueckas nenb. Cuiia Toka. DIeKTpudeckoe HampsbkeHue. ConpoTUBICHUE
MIPOBOJIHUKA. Y JEIBbHOE CONMPOTUBIICHUE BemiecTBa. 3akoH Oma g ydacTka LENHu.
[TocnenoBaTenbHOE U TApALICIIBHOE COSTMHEHUE TTPOBOIHUKOB.

PaboTa n MOITHOCTB 3JIEKTPpUUYECKOTro TOKa. 3akoH Jlkoynga—JIenua. DinekTpuueckue
LENH U MOTPEOUTENH IEKTPUUECKOM 3Heprun B 0bITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarnuThl. B3aumoaenWcTBHE NOCTOSIHHBIX MArHuTOB. MarHuTHOE
noje. MarHuTHoe noJie 3eMJIM U €ro 3HauYeHHue s KM3HU Ha 3emuie. OnbIT Dpcrena.
MarauTHoe moJsie 3JIEKTPUUYECKOro Toka. I[I[puMeHeHne 3JIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBME MAarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb MTOCTOSTHHOTO
ToKa. lcnonb3oBaHWE »HIEKTPOABUTATENEM B TEXHUYECKHMX YCTPOWMCTBAX M Ha
TPaHCIIOPTE.

Onbitel @apanesi. SBineHue 3yeKTpoMarHuTHOM uHAYKuuu. [IpaBuno JleHna.
Onextporenepatop. CrocoObl MOMYYEHUST DJICKTPUUYECKON IHEPTUU. DIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aIus Tell.
JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
YCTpONCTBO U IEUCTBUE IIEKTPOCKOTIA.
DIIEKTPOCTAaTUYECKAsE UHAYKIIUS.
3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPsAJI0B.
[TpoBOAHUKM U JUATIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

M CTOUHUKH TTOCTOSTHHOT'O TOKA.
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JIeHCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B 5KUIKOCTH.

["a30BbI1i pa3psia.

N3MepeHne cuilbl TOKa aMIIEPMETPOM.

N3MepeHne 3JeKTpUUEeCKOTO HANPSKEHUS BOJIBTMETPOM.
Peocrar u MarazuH CONpOTUBJIEHU.

B3anmoneiicTBrE MOCTOSHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH pa3/I€JI€HUs MOJIFOCOB MarHuTa.
MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OmneIT Opcrena.

MarauTHoe noJjie Toka. DJICKTPOMArHHUT.

JlelicTBME MarHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb OCTOSTHHOTO TOKA.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.
Onbitel Dapajnes.

3aBUCHMOCTD HAIPaBJICHHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHIA €r0 BOSHUKHOBEHUS.
DeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomwi u onvimol
OnbITHl 110 HAOTIOICHUIO DTICKTPU3AIIMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
UccnenoBanue neiicTBUs JIEKTPUUECKOTO MO HA MPOBOJIHUKHU U JIUDJICKTPUKH.
COopka 1 mpoBepka pabOoThI IEKTPUUECKOMN MK TOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHie HAMPsHKESHNUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HWAYIIETO 4Yepe3 pe3ucTop,  OT
COIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOpE.

OHI)ITBI, ACMOHCTPUPYIOIIHNC 3dBUCHMOCTBb OJJICKTPHYCCKOI'O COIIPOTHUBJICHUA
IIPpOBOJHHKA OT €I'0 AJIHHEBI, INIOMIAAN ITOIICPCUYHOTI'O CCUCHUA U MaTCpHaJla.

[IpoBepka mpaBuia CI0KEHUS HAMPSKECHUWA TPU MOCIEIOBATEIIBHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Jisi CUIIbI TOKA MPY MapajieIbHOM COSTUHEHUN PE3UCTOPOB.
Onpenenenre pabOTHI EKTPUUIECKOTO TOKA, UIYILIEro Yepe3 pe3ucTop.
OnpeneneHrne MOIHOCTY AJIEKTPUYECKOTO TOKA, BBIAEIISIEMON HA PE3UCTOPE.

Hccnenopanne 3aBUCUMOCTHM CHWJIBI TOKAa, HIYLIETO Yepe3 JIAMIIOYKY,  OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ nHarpeBartens.

I/ICCJIGI[OBaHI/Ie MargouTHOI' O BSaHMOﬂeﬁCTBHH IIOCTOAHHBIX MAardHuTOB.
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I/I3yquI/Ie MAarHuTHOIO II0JIsI IMOCTOSHHBIX MArHvTOB IIPpU HUX O6T>€I[I/IH6HI/II/I u
Pa3aCIICHUHN.

HCCJ’IGI{OBaHI/Ie ,Z[CP'ICTBPIH QJICKTPUYICCKOI'O TOKAa Ha MAIrHUTHYIO CTPCJIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA M HaIllpaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neiicTBUSI MAarHUTHOTO MO HA TPOBOJHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl AIEKTPOBUTATENS.

Nsmepenue KIIJI asekTpoaBUrateibHOM yCTaHOBKH.

OMNBITHI IO UCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM MHAYKIMU: UCCIEAOBAHUE
VW3MEHEHUW 3HAYCHUS U HAITPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KVTACC Mexannuyeckue siBJICHHS

Mexanuueckoe  aBWKeHME.  MarepuanpHas  Touka. Cucrema  orcuera.
OTHOCHUTEJIBHOCTh ~ MEXaHWYECKOI'O  JIBW)KEHMs. PaBHOMEpHOE  IPSIMOJIMHEWHOE
newkeHue. HepaBHoMmepHOoe mnpsmonnHEnHOE ABWKEHHE. CpenHsass M MIHOBEHHAs
CKOpOCTb TeJjla IIPU HEPAaBHOMEPHOM JIBUKECHUHU.

VYckopenue. PaBHOYCKOpeHHOE MpsSMOJIMHEIHOE BHkeHHe. CBOOOJHOE MaJeHUeE.
Omnsbitel ['anunes.

PaBHOMepHOE NBMXKEHHE 10 OKpyXHOcTH. Ilepmon u dacrora oOpaleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IlepBeii 3axkoH Hprorona. Bropout 3akoH Herorona. Tpermii 3akoH HproToHa.
[IpyHIMN CyNIEpIIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuia TPEHHSI CKOJIbKEHHS, CHIIA
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO IMaJIEHUS.
JIBmxenue mianer Bokpyr CoisHina. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
IIEpErpy3KH.

PaBHOBecue wmarepuanbHOM TOYKU. AOCONIOTHO TBepaoe Teno. PaBHoBecue
TBEPJIOTO TeJIa C 3aKPETIJICHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tema. M3MeHeHne wumnyibca. VMmynabC cuiabl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass paboTa U MOILIHOCTb. PaboTa CUl TAXKECTH, YNPYrOCTH, TPEHHUS.
Csi3b sHepruu U padboTel. [loTeHnanbHas 3HEPrus TeNa, MOAHITOr0 HaJl TOBEPXHOCTHIO
3emuid. [loTeHnmanbHas sHeprus cxxarou npyxunsl. Kunernueckas sueprus. Teopema o
KMHETHYECKOW SHEPTUU. 3aKOH COXPAHEHUS] MEXAHUYECKON SHEPI M.

Jlemoncmpayuu

Ha6J'IIO)IeHI/IC MCXaHNYCCKOIo IBMXKCHHA TCJIa OTHOCUTCIIBHO PAa3HLIX TCJI OTCUCTA.

11
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CpaBHeHue nmyTeil ¥ TpaeKTOpU JBMXKEHUS OJTHOTO U TOTO K€ Tejla OTHOCUTENIBHO
pa3HbIX TEJ OTCUETA.

N3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUSL.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JIBMXKEHUSI.

HaOmroieHne 1BHKEHUS Tella 110 OKPY>KHOCTH.

HaOmioneHne MexaHUYeCKUX SBJIECHUH, NPOUCXOASIIMX B CHCTEME OTCUeTa
«Tenexka» Mpu ee paBHOMEPHOM U YCKOPEHHOM JBI)KEHHM OTHOCHUTENIHO KaOMHETa
1076370978

3aBUCUMOCTb YCKOPEHUS Tejla OT MacChl TeJla U JCUCTBYIOIIEH Ha HETO CUJIBL.

HaOGmroieHne paBeHCcTBa CUIT IIPU B3aUMO/IEHCTBUU TEI.

M3MeHeHue Beca Tesa IpU yCKOPEHHOM JIBUKECHUU.

[Tepenaua umiysibca npu B3auMOAECHCTBUY TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJl.

CoxpaHeHne UMIyJIbca MPHU HEYTIPYTOM B3aUMOJICHCTBUH.
CoxpaHeHHe UMITYJIbCca TP a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU TTPU CBOOOTHOM I1aJICHUU.

CoxpaHeHHE MEXaHWYECKOM JSHEpPrMM IIpUM JBWXKEHHH Tela I0oJA JEHCTBHEM
IIPY’KUHBI.

Jlabopamophvie pabomwi u onvimol

KoHcTpyHnpoBaHue TpakTa Il pa3roHa M JaJdbHEHIIET0 paBHOMEPHOTO JIBIKCHHUS
HIapuKa WA TEJICKKH.

Omnpenenenre cpeaHell CKOPOCTH CKOJBKEHUSI OpyCKa WM JIBIKCHUSI IIapUKa 10
HaKJIOHHOM ITIOCKOCTH.

Omnpenenenre yCKOPEHUs Tella MPU PAaBHOYCKOPEHHOM JIBIDKEHUM TI0 HAKJIOHHOU
TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU TIPU PAaBHOYCKOPEHHOM JIBYKCHHUH
0e3 HaYaJIbHON CKOPOCTH.

[TpoBepka THITOTE3BI: €CIM TIPH PaBHOYCKOPEHHOM JBMXCHUU 0Oe3 HadaabHOM
CKOPOCTH ITyTH OTHOCATCSI KaK PsJT HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKU
BPEMEHHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXCEHHUS OT CHJIBI HOPMaJIBHOTO
JABJICHUS.

Onpenenenue kodhuieHTa TPEHU CKOJIBXKEHUS.

Ornpenenenne KeCTKOCTH NPYKUHBI.

Omnpenenenre pabOTBI CHUJIBI TPEHHS TPU PABHOMEPHOM JABHKCHUU Tella  TI0
TOPU30HTAIBLHON MTOBEPXHOCTH.

12
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Onpenenenue pabOThl CHIIBI YOPYTOCTH MPHU MOABEME TIpy3a C UCIOIb30BAHUEM
HEMOJABM)KHOTO U MOABUKHOTO OJIOKOB.

HSY‘-ICHI/IG 3dKOHAa COXPAaHCHUA DOHCPIUH.

MexaHHYecKHe KOJ1e0aHUs H BOJHDI

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWIL: MEpUO],
4acToTa, aMIUIMTyAa. MareMaTH4ecKHM W MpYXKUHHBIA MasTHUKHU. [IpeBpaiieHue
DHEPIUH IPH KOJIeOATSIHPHOM JIBUKEHUH.

3aryxarorue kojieObanus. BeiHyXaeHHble kKojieOanus. Pe3onanc. MexaHudeckue
BOJHBI. CBOiICTBa MexaHW4YecKuX BOJH. [IpoposibHbie W TomnepeyHble BOJHBL. JlnnHa
BOJIHBI U CKOPOCThb €€ pachpocTpaHeHHs. MeXaHWMYecKHe BOJHBI B TBEPAOM TeEJE,
CECMCMHMYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka U BbicoTa TOHAa. OTpaxkeHue 3Byka. MH}pa3Byk u
YIBTpa3ByK. /[lemoncmpayuu

Habmonienue xosnebanuii Ten noa AeHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6utoienue xosebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabGitoieHue BeIHYXIEHHBIX KOJIEOaHUM U pe30HaHCA.

PacnipocTpaneHnne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThl. AKYCTHYECKUI
pE30HaHC.

Jlabopamophvie pabomwi u onvimol

Omnpenenenre 4acTOThI M MEpUOIa KoJIeOaHUN MaTEMaTHYECKOTO MasITHUKA.

Omnpenenenre 4acTOTHI ¥ MEproa KoJieOaHUN IPYKUHHOTO MasiTHUKA

WccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJICOAHMI MTOBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

WccnenoBanue 3aBUCUMOCTH TepUOJia KOJIEOAHWW MPYKMHHOTO MasTHHKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEpHoJia KojaebaHui rpy3a, MOABEIICHHOTO K HUTH, OT
Macchbl Ipy3a.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEPHOIa KOIeOaHUH MPY>KUHHOTO
MasTHUKA OT MacChl Tpy3a M JKECTKOCTH MPYKUHBI. M3Mepenue yckopeHusi CBOOOHOTO
najicHusI.

DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE TOJIE. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
AJIEKTPOMAarHuTHBHIX BOMH. [llkama SJIeKTpOMarHUTHBIX BOJH. Mcmons3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

13
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Jlemoncmpayuu

CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH. BoOJHOBBIE
CBOMCTBA CBETA.

Jlabopamophvie pabomwi u onvimol

N3ydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMJIBHOTO TesedoHa.
CBeToBbIC ABJICHUA

JlyueBas mogmenp cBeta. Mcrounmku csera. [IpsAmosmHENHOE pacnpOCTpaHEHHE
ceera. 3armeHusa ComHuma u Jlywsl. Otpaxenue cBera. Ilimockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomnenune CBETA. 3aKkOoH IIPEJIOMIICHUS CBETA.
ITosHoE BHYTPEHHEE OTpak€HUE cBeTa. MCroap30BaHuE MOTHOIO BHYTPEHHETO
OTPa)KEHUS B ONTHYECKUX CBETOBOJAX.

JInnza. Xonx nydeil B nuH3e. Ontuyeckas cucteMa ¢oToarimapara, MUKPOCKONa |
Teneckona. I'ma3 kak onruyeckas cuctema. biM3opykocTs U JAIbHO30PKOCTb.

Pasznoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. ClOMXEeHUEe CIeKTPpaIbHbBIX
1BeTOB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssMonuHEHOE pacpOCTPaHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTtuyeckui CBETOBO/I.
Xon nyuei B coOuparolieit JImH3e.
XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.
[Toy4yenue n300pakeHU ¢ TOMOIIBIO JTUH3.
[Tpuntun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOIA.
Mopensb riasa.
Paznoxxenue 6enoro cBera B CIEKTP.
[Tomy4yenue 6emoro cBeTa mpH CI0KEHUHM CBETAa Pa3HBIX I[BETOB.

JlabopamopHhwvie pabomwi u onvimol
HccnenoBanue 3aBUCMMOCTH YTJIa OTPaXKSHHsI CBETOBOTO JIyda OT yrJja MmaeHusl.

N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B IIIOCKOM 3epKalie.
HccnegoBaHue 3aBUCMMOCTH yIJla IPEJIOMIIEHUS] CBETOBOTI'O JIy4da OT YIJIa MMaJICHUS
Ha TPaHMIIE «BO3AYX—CTEKIION.

[Tomy4yenue n300pakeHni ¢ TOMOIIBIO COOUPAOIICH JIMH3HI.

14
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Omnpenenenre (GOKYCHOTO PACCTOSIHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JIMH3HI.

OMnBITHI 10 Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.
OnbITHl 110 BOCHPUATHIO LIBETA MPEIMETOB MPU WX HAOJIOJACHUH Yepe3 IIBETOBBIC
(UIBTPHI.

KBanToBbIC sIBIICHUA
OnsbiTel  Pezepdopna u 1utanerapHas wmojenb aroma. Mogens aroma bopa.
Hcnyckanue u nornomenre ceera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Allbda-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO sJIpa.
Hyxnonnas Mmogens aromHoro sapa. M3zoronsl. PagnoaktuBHele npeBpamenus. [lepuon
MOJIypacriajia aTOMHBIX SAEP.

SnepHble peakinu. 3aKOHbI COXPAHEHUS 3apsiA0BOI0 M1 MAaCCOBOI0 YUCE. DHEPIus
CBSI3M aTOMHBIX sjep. CBA3b MacChl W dHEPruu. Peakuuu cuHTE3a W JCICHUS SACP.
Nctounuku 3Heprun CoyHIA U 3BE3/I.

Anepnas osHepretvka. JIeMCTBUS paJMOAKTUBHBIX W3JIy4EHUHM Ha KUBBIE
OpraHU3MBI.

Llemoncmpayuu
CnexTpbl U3ITy4EeHUS U MOTJIOIEHUS.
CrexTphl pa3IMYHbIX Ta30B.
CnekTp Bogopoa.
Habnronenue tpexoB B kamepe Busbcona.
Pabota cueTynka HOHU3UPYIOLIUX U3TYyYCHUH.
Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophvie pabomwi u onvimol

Ha0nroaeHue CIUTONTHBIX U JIMHEHYAThIX CIICKTPOB U3TyUCHHS.

HccenenoBaHue TPEKOB: M3MEPEHHE DHEPTUU YACTHUIBI 110 TOPMO3HOMY IyTH (TI0
dboTorpadusim).

N3mepenne paanoakTUBHOTO (DOHA.

IToBTOPUTEIBHO0-0000IHAKOIIMIT MOYIb

[ToBTOpUTENTHEHO-00001IAIOIINIA MOAYJTh TPEIHA3HAYEH JIJISl CUCTEMATHU3aluu U
0000111eHS TPEMETHOTO COJEP>KAHUS M ONbITA ACSITEIbHOCTH, IPUOOPETEHHOTO MpHU
U3YYEHUHU BCEro Kypca (GU3HKH, a TAKXKe A7l IOJTOTOBKU K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHy 10 (GU3HUKE JJIs1 00YUYaIOIINXCsl, BEBIOPABIINX 3TOT
y4eOHBIN MpeIMeET.

IIpy wu3ydyeHHH JAHHOTO MOAYJS PEATU3YIOTCSI U CUCTEMATU3HPYIOTCS BHIbI
NEeSATEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaIpeIMETHBIX IJIaHUPYEMBIX pE3yJIbTATOB oOyueHus, dbopmupyercs
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€CTECTBEHHO-HAY4YHasi TPaMOTHOCTh: OCBOCHUE HAy4YHBIX METOJIOB UCCIEIOBAHUS
SIBJICHUI TIPUPOJBI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBSCHATh (DU3UUECKUE SIBJICHMUS,
NPUMEHSISI TIOJTYYEHHbIC 3HAHUS, pelaTh 3a7adyd, B TOM YHCJI€ Kauye€CTBEHHBIE U
AKCIEPUMEHTAJIbHBIC.
[TpuHIMNMATBEHO AESITENBLHOCTHBIN XapaKkTep JAHHOTO MOJYJIS PEaanu3yeTcs 3a CUET
TOTO, 4TO OOYYaIOIINeCs BHIMOIHAIOT 3aJaHHs], B KOTOPBIX UM IIpejiaraeTcs:
Ha OCHOBE TMOJYYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBICHAThH (PU3NUECKUE

SABJICHHS B Opr}KaIOIHGfI npuponac u HOBCGI[HCBHOﬁ JKU3HU, HUCIIOJb30BATh HAYYHBLIC
METOAbBI UCCIICAOBAaHUA (bI/I3I/II-ICCKI/IX HBHCHI/Iﬁ, B TOM 4HUCJIC

AJIs1 IPOBEPKU THIIOTE3 W IMOJIYUCHHA TCOPCTUUCCKUX BbIBOJOB, OOBSICHATH HAay4YHBIC
OCHOBBI Han0o0JIee Ba)KHBIX IIOCTI/I)KCHI/H?I COBPCMCHHBIX

TGXHOHOFHﬁ, HAIIpUMCP, IIPAKTHYCCKOI'O MCIIOJIIB30OBAHHA PaA3JIMYHbIX HNCTOYHHKOB

OHCPI'MK Ha OCHOBC 3aKOHA IPCBPAIICHUA U COXPAaHCHUA BCCX U3BCCTHBIX BUAOB OHCPIHU.
Kaxcz[aﬂ N3 TCM JaHHOI'O0 MOAYJId BKIIIOYACT JKCIICPUMCHTAJIIBHOC HMCCICAOBAHHC

0606HlaI'OHlCFO XapakTepa. MOI[YJII) 3aBCPpIIACTCA ITPOBCACHUCM IIH&I"HOCTH‘IGCKOﬁ u

OIIGHO“IHOﬁ pa6OTI>I 3d KypC OCHOBHOI'O O6HIGFO O6pa3OBaHI/15L
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nku Ha ypoOBHE OCHOBHOIO OOIEro oOpa3oBaHUs HAIpaBiIeHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpEeAMETHBIX M NPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATbBI

B pesynbrare m3yueHus QU3MKA Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl Y
oOyuatorierocs 0y1yT copMUpOBaHbI CIAEAYIONTUE JIMYHOCTHBIE PE3yJIbTAThl B 4acTH: 1)
NaTPHOTHYECKOr0 BOCITUTAHMA:

IMPOsABIICHUC HHTCPCCA K HCTOPHUU U COBPCMCHHOMY COCTOSAHHIO pOCCHﬁCKOﬁ

¢u3nyecKoil HayKH; LEHHOCTHOE OTHOIIEHHE K JOCTHMKEHMSIM POCCHUICKUX
YYEHBIX-(PU3HKOB;

2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS S

IOTOBHOCTb K aKTUBHOMY y4aCTHUIO B O6CY)KI[€HI/II/I O6H.[€CTBCHHO—3HEU—II/IMBIX
N OTHYCCKUX HpO6JI€M, CBA3aHHBIX C IIPAKTUYCCKUM IIPUMCHCHUCM I[OCTI/I}KGHHﬁ (1)H31/IKI/I;

OCO3HAHUEC BAXHOCTU MOPAJIBHO-3TUUCCKUX IMPHUHOUIIOB B JACATCIIBHOCTH Y4YCHOI'O, 3)
ICTETHYECCKOIO BOCIIMTAHUA:

BOCIIPHUATHE ICTETUUECKUX KaueCTB (PU3UUYECKON HAYKHU: €€ TAPMOHUYHOTO

MIOCTPOCHMSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH; 4)
HEHHOCTH HAYYHOTO MO3HAHUS:

OCO3HaHME IEHHOCTU (PU3UYECKOIN HAYKH KaK MOIHOTO MHCTPYMEHTA MO3HAHUS

MHPa, OCHOBBI pa3BUTHUS TEXHOJIOTHM, BAKHEUIIICH COCTABIISIIONIEH KYJIbTYPbhI; Pa3BUTHE
HAy4YHOU JIF0O03HATEIILHOCTH, MHTEPECA K HCCIIeIOBATEIHCKON

NEeATeNIbHOCTH; S5) (opMHUPOBaHHUA KYJbTYPbl 310POBbSi M 3MOIHOHAJIBLHOIO
0J1aromoJry4msi: OCO3HaHHUE IIECHHOCTH 0€30MacHOTO 00pa3a KU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MPaBUII 0€30MaCHOTO MOBEJECHUS Ha TPAHCIIOPTE, HA
JI0porax, C JJIGKTPUYECKUM U TEIUIOBBIM OOOpYyIOBaHHMEM B JIOMAIIHUX YCIIOBUSX;
c(hOpMUPOBAHHOCTH HABBIKA peIEeKCUH, TPU3HAHUE CBOETO MPaBa Ha OIIHOKY

Y TAKOI'O K€ IpaBa y IPyroro 4eyoBeka; 6)
TPYAOBOr0 BOCIIUTAHUS:

AKTUBHOE YYacTHE€ B PEIICHUUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTenbHON OpraHu3aIiii, HaCeJIEHHOTO MyHKTa, POJHOTO Kpasi) TEXHOJIOTHYECKON
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¥ COIMAJIbHOW HANpPaBJICHHOCTH, TPEOYIONUX B TOM YHCIIE€ U (DU3UYSCKUX 3HAHUU;
WHTEpEeC K MPAKTUYECKOMY U3yUEeHUIO Mpodeccuil, CBSI3aHHBIX C (PU3UKOM;
7) 3K0JIOrH4eCcKoro BOCIUTAHHA:

OpUEHTAIMs Ha MPUMEHEHUE (PU3MYECKUX 3HAHUU JUIS peIIeHHs 3a7a4 B 00JacTu
OKpY>Karollen cpeibl, IIIaHUPOBAHUS MTOCTYIKOB U OIIEHKH UX BO3MOXKHBIX IMOCIEICTBUIMA
JUISL OKPY>KaIOIIEe Cpeibl; 0CO3HAHUE TJI00ATBLHOIO XapaKTepa dKOJOTHUECKUX TTpodiieM
U NyTeW UX pelleHus; §) agantanum K U3MEHAIIUMCH YCJIOBUSM COLUMAIBHON U
NPUPOJIHOM Cpeabl:

MOTPEOHOCTH BO B3aUMOJICHCTBUH TIPH BHITIOJTHEHUN UCCIICIOBAHUN U TTPOCKTOB
(bU3UYEeCKOW HAMPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JPYTUX; TOBBIIICHUE

YPOBHS CBOE€H KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AeATeIbHOCTh; TOTPEOHOCTh

B (OpMHUPOBAHUH HOBBIX 3HAHUM, B TOM uHnciie GOPMYIHpPOBaTh UCH,

MOHSATHSI, TUIOTE3bl O (HU3NUYECKUX OOBEKTaX M SIBJICHUAX; OCO3HAHHE ACHUIIMTOB

COOCTBEHHBIX 3HAHWI M KOMIICTEHTHOCTEH B 00JIaCTH
(bU3UKY; TIJITAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUHN HOBBIX (PM3MYECKUX 3HAHUK;

CTpEMJICHUE aHAJIU3UPOBATH U BBISBIIATH B3AUMOCBSI3H MPUPO/IbI, OOIIECTBA
U SKOHOMHUKH, B TOM YHCJI€ C MCIOJIb30BAHHEM (PU3MUECKUX 3HAHUI; OLICHKA CBOUX

JEUCTBUM C YUETOM BIIMSIHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOKHBIX

r100aIbHBIX HOCHGHCTBHﬁ.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare uzydeHuss PuU3MKM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsS Y
oOyyarorierocss OynyT chOpMHpPOBAaHBI METANpPEIMETHBIE PE3yJbTaThl, BKIIOYAIOIINE
MO3HABATENIbHBIE  YHUBEpPCAJbHBIC  Y4eOHBIC  JCHCTBUSA,  KOMMYHHUKATHBHBIC
YHUBEpCaAIbHBIC YICOHBIC ICUCTBHS, PETYISITUBHBIC YHUBEPCAIBHBIC YICOHBIC ISHCTBHS.

IHo3HaBarTebHBIC YHHUBepCaJbHbIE yqeﬁﬂble neMcTrBuA Ba3oBble
Jorunyeckue JecTBUA:

BBISIBIISAT W XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBCKTOB (SIBICHUI);
yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHHUSI

JUIsi 00OOIIEHNsS W CPAaBHEHUS, BBISIBISTH 3aKOHOMEPHOCTHM W TPOTHBOPEUYHUS B
paccMaTpuBaeMbIX (pakTax, TaHHBIX

U HAONIONCHHSX,  OTHOCAIIUXCA K  (PU3WYECKUM  SIBICHHSM;  BBISBISTH
IPUYUHHO-CJICICTBCHHBIC CBSI3U TP M3yYCHUH (PU3NUECKUX SBIICHUN

U TIPOIIECCOB, MPOBOAUTH BBIBOJIBI C HCITOJNB30BAHUEM JCAYKTHBHBIX W MHIYKTHBHBIX

YMO3aKIIIOUCHHWI, BBIJIBUTATh THUIOTE3bI O B3aUMOCBS3SAX (HU3UYECKUX BEIIMYUH;

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 penieHus yueOHol Hu3ndeckoil 3a1auu (CpaBHEHUE
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HECKOJIbKMX BapHaHTOB pEIIeHHs, BBHIOOp HauOoyiee TMOAXOMASIIETO C Y4eTOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebckne 1elCTBUSA:
MCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKIII MHCTPYMEHT TO3HAHMS,
HIPOBOJUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY TUIAHY OTBIT, HECIOXKHBIHI
¢u3uueckuil  SKCIIEPUMEHT, HeOONbIIOe UCCIeAOBaHNE (U3NYECKOTO  SBIICHHUS;
OLICHHMBATh Ha MPUMEHUMOCTD U JJOCTOBEPHOCTh HH(POPMAITHUIO, TOJIYYCHHYIO B XO/1€
UCCIIEIOBaHMSI WJIM SKCIIEPUMEHTa; CaMOCTOATENbHO (POpMYIHpoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yIbTaTaM
NPOBEJCHHOTO HAOIOJCHUS, OMbITa, HCCIEIOBAHMS;, MPOTHO3HUPOBATH BO3MOXKHOE
JaybHeNIee pa3BUTUE (PU3MUECKUX MTPOLIECCOB, a TAK)KE BBIIBUTaTh MIPEAIOJIOKEHUS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:
NPUMEHSTh PA3JIUYHBIE METO/Ibl, UHCTPYMEHTHI U 3aIPOCHI IPU TOUCKE
U orOope MHGOPMAIMKM WM JTAHHBIX C YYETOM MpEeJIOKEHHOW yueOHOM (u3nyeckoin
3a]1aui;
aHaJIu3UpOBaTh, CHUCTEMATU3UPOBATH W  HMHTEPHPETUPOBATH  HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS; CAMOCTOATEIIBHO BHIOUPATHh ONTUMAIBHYIO
dbopmy npencTaBieHus: HHPOpMAITUU
U WUIIOCTPUPOBATh pelIaeMble 3aayd HECJIOKHBIMU CXEMaMH, JAUarpamMMaMu, WHOM
rpaduKoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE JIeliCTBUA
O0menne:

B XOJIe 00CYXXJIeHHsI y4eOHOro MaTepuaia, pe3yJbTaToB Ja00OpaTOpPHBIX pabOT H
IPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U BBICKa3bIBaTh HJIEH,
HalleJICeHHbIE HA pELIEHUE 3aJayd U NOJJEp)KaHHe OJ1aroKeiaTreaIbHOCTH OOILIEHUS;
COMOCTAaBIIATh CBOU CYXKJIEHHUS C CY>KICHHUSIMH JIPYTUX YYACTHUKOB JIMAJIOra,
0OHapyKUBaTh PA3JINYUE U CXOJICTBO MO3UIIUI; BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
U THUCHMEHHBIX TEKCTaX; MYOJIMYHO TMPEACTABIATh PE3yIbTaThl BBIMOJIHEHHOTO
¢buzmyeckoro omnbiTa (IKCIEPUMEHTA, HCcieaoBaHus, Tmpoekta). CoBMecTHasi
AeATeJIbHOCTh (COTPYAHUYECTBO):

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYAIbHON pabOThI
OpU PEHICHUH KOHKPETHOM (U3MUYECKOW NpOoOIeMbl; MPUHUMATh LIE€JM COBMECTHOU

NEeSATEIbHOCTH, OPTaHU30BbIBATH JIEHCTBHUS 10 €€
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JOCTIDKCHHIO: PACTIPENIEsATh PO, 0OCYXKIaTh MPOIECCH U PE3yJbTaThl COBMECTHOM
paboThl, 0000IIaTh MHEHUSI HECKOJIBKHUX YEJOBEK; BBIMOJHATH CBOIO 4YacTh PaOOTHI,
JIOCTHUrasi KAYeCTBEHHOI'O pe3yJIbTaTa 10 CBOEMY

HaIIpaBJICHUIO U KOOPAUHUPYsI CBOU ACHCTBHS C IPYTUMU YJIEHAMU KOMaH/Ibl; OLICHUBATh
KauyecTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHSIM,

CaMOCTOSITENIbHO C(HOPMYITMPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHSI.
PeryasiTuBHbIE YyHHBeEpPCAJIbHbIE YUYeOHbIE 1eCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOMUX
JUIS peleHus: PU3NUECKUX 3HAaHUI; OPUEHTUPOBATHCS B PA3JIMYHBIX TOIX0aX IPUHATHS
penieHuil (MHIMBHIyalbHOE,
NPUHATHE PEIICHUS B TpyMNINe, MPUHATAE PEHIeHU TIpyNmnon); CaMOCTOSITEIbHO
COCTaBJISITh AJITOPUTM pelieHus: GPU3NUECKOM 3a/1au WK TUTAHA UCCIIE0BAHMS C YYETOM
UMEIOUINXCA  PECypcoB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBATh
IpeajiaraéMble BapHaHThl PEIICHHI; MPOBOAUTH BBIOOP U OpaTh OTBETCTBEHHOCThH 3a
peuieHre. CaMOKOHTPOJIb:
JaBaTh OLEHKY CUTYallud U MpeaiaraTh IJIaH €€ U3MEHEHUs; OOBSICHATh PUYUHBI
JTOCTUKEHUSI (HEAOCTUIKEHUS) PE3YIbTAaTOB JESATEIIbHOCTH,
JlaBaTh OLICHKY PHUOOPETEHHOMY OIBITY; BHOCUTh KOPPEKTHUBBI B EATEIBHOCTD (B TOM
YHUCJI€ B X0/ BHIMOJIHEHUS (PU3NYECKOTO UCCIEOBAHUS UM MTPOEKTA) HA OCHOBE HOBBIX
00CTOSITEBCTB, M3MEHMBIIMXCA CUTYyallMil, YCTAHOBJEHHBIX OIIMOOK, BO3HUKILIUX
TPYAHOCTEM; OLIEHUBATh COOTBETCTBHE PE3YyJIbTATA LIEJIA U YCIOBUAM. IMOLHOHAIbHBIN
UHTEJLJIEKT:
CTaBUTH €051 HA MECTO JIPYroro 4ej0BEKa B XO/1€ Cropa WK JUCKYCCUU

Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY Jpyroro. [lpunsaTue
ce0sl U ApYyrux:

MpPU3HABaTh CBOE MPABO HA OLIMOKY MpU pelIeHWH (PU3MYECKUX 3a/Jad WU B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI
[IpeameTHBIC PE3yIbTaThl OCBOSHHUS ITPOTPAMMBI IO (PU3HKE K KOHITY OOydeHus B 7
KJjacce:

[IpenmeTHbie  pe3ynbTaThl HAa  0a30BOM  YPOBHE  JOJDKHBI  OTpa)xarTh
c(hOpMUPOBAHHOCTh Y 00YUaIOIIUXCSI YMEHUI:

HCIIOJBb30BAaTh IIOHATHA. (1)I/ISI/IIICCKI/IC n XHMHUYECCKHUEC ABJICHUA, Ha6J'IIOI[eHI/Ie,
9KCIICPUMCHT, MOJICJIb, I'MIIOTC34, CAMHHUIIBI CI)I/ISI/ILIGCKI/IX BCJIMYWH, aTOM, MOIJICKYJIA,

20



®denepanbHas padoyas nporpamma | dusuka. 7-9 knaccel (0a30BbIN YPOBEHD)

arperatHple COCTOSIHUSI BellecTBa (TBEpHOE, KUAKOE, ra3000pa3HOe), MEXaHHYeCKOe
IBUKEHHE  (paBHOMEPHOE,  HEpPAaBHOMEPHOE,  MpPSIMOJMHENHOE),  TpPaeKTOpHs,
paBHOJICUCTBYIOIAs cui, Jedopmanms (ymopyras, TIJIacTUYECKasi), HEBECOMOCTD,
COOOIIAIOIIUECs] COCY/IbI; pa3nnyaTh sBieHus (Iuddy3us, TemIoBoe ABMKEHNUE YaCTHUI]
BCILIECTBA, PAaBHOMEPHOE  JIBWJKCHHE, HEPAaBHOMEPHOE  JIBJKCHHME, HHEpLMS,
B3aUMOJICUCTBUE TEJ, PAaBHOBECHE TBEPABIX TEJ C 3AKPEIUIEHHOW OChIO BpAILECHHUS,
nepeaava AaBJICHUs TBEPAbIMU TEJIaMU, )KUAKOCTIMHU U ra3aMu, aTMOC(EPHOE JaBJICHNUE,
IUTaBaHMUE TeJ, MPEBPALCHUS MEXAaHUYECKOW SHEPTUH) MO ONMUCAHUIO UX XapaKTEPHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOMIMX JaHHOE (U3UYECKOE SIBICHUE;
pacro3HaBaTh NPOSIBIICHUE N3YUYEHHBIX (PU3NUYECKUX SIBICHUN B OKPYKAIOIIEM

MUpE, B TOM 4nciie (PU3HUUECKUE SIBICHUS B IPUPOE: TPUMEPHI IBIKEHUS C Pa3TINIHBIMU
CKOpPOCTSIMM B JKMBOW W HEXWBOW IPUPOJE, ACHUCTBUE CHWIIBI TPEHHS B NPUPOJE H
TE€XHHUKE, BIMSHUE aTMOC(EpPHOro MaBJICHUS Ha XUBOM OpraHusM, IJIaBaHHE pbIO,
pbhluard B TeJ€ YeJIOBEKa, MPU 3TOM MEPEBOAMTH MPAKTHUECKYIO 337ady B y4EOHYIO,
BBIJIEISITh CYIIECTBEHHbIE CBOMCTBA (IpU3HAKM) (PU3MYECKUX SIBJICHUI; OIUCHIBAThH
U3yYEHHbIE CBOMCTBA TENl U (PUBNUECKUE SBICHUS, UCIIOIB3YS

¢uznyeckue BeIMUMHBI (Macca, 00beM, IUIOTHOCTh BEIECTBA, BPEMs, MMyTh, CKOPOCTb,
CpEIHss CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIA TSKECTH, BEC TENA, CUJIA TPEHMS, JaBICHHUE
(TBepaoro Ttena, >KMJIKOCTH, Ta3a), BBITAJIKUBAIOLIAs CUJIa, MEXaHUYecKas padoTa,
MOIIHOCTh, IUJIEYO CHJIbI, MOMEHT CHJIbl, KO3()(PUIMEHT TMOJE3HOro JAEWUCTBUSA
MEXaHU3MOB, KMHETUYECKAas] U MOTEHLMAJIbHAsl SHEPrus), NpU OMHCAHUM MPABUIBHO
TPAKTOBATh (PU3UUYECKUN CMBICI UCHOIb3yEMbIX BEITUUMH, UX 0003HAYEHUS U €IUHULIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (U3UUYECKYIO
BEJIMYMHY C JIPYTMMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YUYEHHBIX 3aBUCHMOCTEH
¢u3nyecKux BEIMYMH; XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U
IPOLIECCHI, UCIOJIb3Ys MpPaBHIIA CIOKEHUsSI CUi (BAOJIb OJHOM MpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMmesa, MpaBWJIO paBHOBECHs phluara (0Joka), «30J0TOE
IIPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUs MEXAHUYECKOW SHEPruu, MpU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaThb €r0 MAaTEMATHYECKOE BBIPAKECHMUE;
OOBACHATH GU3NYECKUE SIBICHUS, TPOLECCH U CBOMCTBA TE€J, B TOM YHUCIIE

U B KOHTEKCT€ CUTyallud NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKHUX IIaroB ¢
UCIOJIb30BaHUEM |1—2 M3y4YeHHBIX CBOMCTBA (PU3NUYECKUX SIBJICHHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH; PellaTh pacyeTHbIC 3a/1au B 1—2 1elCTBUS, UCIOIb3YS 3aKOHBI U
(bopMyIibl, CBA3BIBAIONINE (PU3NUECKUE BETMUMHBI: HA OCHOBE aHajN3a YCJIOBUA 3aJauu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTaBIATh (PU3UYECKUE BEIMUUHBI B (HOPMYIBI U
IPOBOJUTH pPAacyeThl, HAXOAUTh CIPABOYHBIC JaHHbIC, HEOOXOIUMBIE ISl PEUICHUS
3a]1a4, OLEHNBATh PEATUCTUYHOCTD MOTYYCHHON (PU3MUECKOI BEIMUMHBI; paclIO3HABATh
po0IeMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIM (PU3UYECKUX METO/OB, B OMUCAHUU
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UCCIIEIOBaHMsI BBIACIATh MPOBEpsIieMOE MPEANOJOXKeHHe (THIOTE3y), pa3nuyaTh U
MHTEPIPETHPOBATh TOJYYCHHBIH pe3yibTaT, HAaXOIUTh OIIMOKHM B XOJE OIbITa,
IPOBOAUTH BBIBOJBI MO €ro pe3yjbTaTaMm; MPOBOAWTH OIBITHl IO HAOIIOIECHUIO
buznyecKuX SIBICHUN WIN (PUMUECKUX

CBOMCTB Tel: POpMYIUPOBATH MPOBEPSEMBIEC MPEATIOIOKEHHS, COOUPATh YCTAHOBKY H3
MPEII0KEHHOTO0 000PYI0BaHMUSI, 3aITUCHIBATH X0/ OIbITa U OPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATD MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MacChl Tella, 00beMa,
CUJIBbl U TEMIIEpATypbl C HCIIOJIB30BAHUEM aHAJOTOBBIX U LHUQPPOBBIX MNPUOOPOB,
3allMChIBaTh IMOKa3aHHA NPUOOPOB C YYETOM 3aJaHHONW aOCONIOTHOW MOTrPEUIHOCTH
U3MEPEHUIL; TPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKON BEIMYUHBI OT
JIPYroi C HWCHOJB30BaHHWEM IMPSIMBIX H3MEPEHHH (3aBUCHMOCTH IYTH PaBHOMEPHO
JBUKYIIETOCS TeJa OT BpEMEHU JBUKCHUS TeJa, CHITBI TPEHUS CKOJIBKEHHSI OT Beca Tena,
KayecTBa 00pabOTKU MOBEPXHOCTEW TEJ M HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILJIOLIAAU
COTIPUKOCHOBEHHUS TE€J, CHJIBI YINPYTOCTH OT Y/UIMHEHUWS TMPY>KUHBI, BBHITAIKUBAIOIICH
CHWJIBI OT O0bEMa MOTrPYKEHHOM YacTh Telna M OT IJIOTHOCTH JKUJIKOCTH, €€
HE3aBHCHUMOCTH OT IJIOTHOCTH T€JIa, OT INIyOUHBI, HA KOTOPYIO OTPYKEHO TEJIO, YCIOBUN
TUTaBaHMSI TEJl, YCIOBUW PaBHOBECHS phluara M OJOKOB, y4aCTBOBaTh B IUIAHWPOBAHUU
y4eOHOTO HCCIIEIOBaHUS, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIEIys
NpeIIOKEHHOMY TUIaHy, (UKCHPOBATh PE3yNbTaThl TOJYyYEHHOW 3aBHCHMOCTH
$u3NYECKUX BEIMYMH B BUJE MPEIIOKECHHBIX Ta0IuIl ¥ TpaduKOB, TPOBOAUTH BHIBOIBI
0 pe3yjabTaTaM HCCJIEIOBaHUS; MPOBOJUTh KOCBEHHbBIE H3MEpPEHUs (UINYECKUX
BEJIMYMH (TJIOTHOCTD BEIIECTBA JKUIKOCTH M TBEPJIOTO TENa, CUJia TPEHUS CKOJIbKEHHUS,
JlaBJICHUE BO3/yXa, BBITAJKMBAIOIAs CUIIA, AEMCTBYIONIAs HA IOTPYKEHHOE B KHUIKOCTh
Teno, KOAQ(UIMEHT TMOJE3HOTO JEWCTBUS TPOCTHIX  MEXaHU3MOB),  CIEIys
NPEIJIOKEHHOW  MHCTPYKIIUU: IpU  BBIIOJIHEHUW  U3MEPEHHH  coOHMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIATH 3HAUEHUE HCKOMOM BEJIMYUHBL
coOJr01aTh MpaBuiia TEXHUKU 0€30MacHOCTH MPHU padoTe C 1aO0PaTOPHBIM
o0opy/noBaHHMEM; HWMETh NPEJICTaBICHHE O TNPUHIMUINAX JEHCTBUS MPHOOPOB U
TEXHUUYECKUX YCTPONCTB: BECBHI, TEPMOMETP, AMHAMOMETP, COOOINAIOIIUECS COCY.bI,
OapoMeTp, pbluar, MOABW)KHBIA M HEMOJABMKHBIA OJIOK, HAKJIOHHAs IJIOCKOCTH;
XapaKTepU30BaTh MPUHIIUIIBI ACHCTBUS N3yUYE€HHBIX TPUOOPOB U TEXHUIECKHUX YCTPOICTB
C UCIOJIb30BaHUEM HX ONMHCAHUS (B TOM YHCIIE: MOAMUITHUKH, YCTPOICTBO BOJONIPOBO/A,
TUJIPABIMYECKUN TMPEcC, MaHOMETpP, BBICOTOMEp, ITOPIIHEBOM HAcOC, apeoMeTp),
UCTIONB3YSl 3HAHUSA O CBOMCTBaX (PM3MYECKHUX SBICHUNW W HEOOXOMUMBIC (PU3NUECCKHE
3aKOHBI U 3aKOHOMEPHOCTH; TPUBOIUTH MIPUMEPHI (HAXOIUTh MH(OPMALIKIO O IPUMEPAX )
MPAKTHUECKOTO WCIOIb30BaHUS (U3MYECKUX 3HAHUK B TOBCEJHEBHOW JXU3HU IS
obOecrieueHrs O€30MACHOCTA TMpU OOpallleHnH ¢ NpubopaMu M TEXHUYECKUMU
yCTpOMCTBaMH, COXPAHEHHUS 3/I0POBbS M COOJIIOIEHUS] HOPM SKOJIOTMYECKOT0 MOBEICHUS
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B OKpY’Kalollel cpelie; OCYIECTBISITh 0TOOp MCTOYHUKOB H(popmanuu B HTEpHETE B
COOTBETCTBUU

C 33JJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE UMEIOIIUXCS 3HAHUH U IMyTeM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH MHPOPMAIUIO, KOTOpas SBJISETCS MPOTHUBOPEUYUBOM
WK MOXeET OBITh HEJJOCTOBEPHOM;

UCTOJIb30BaTh TPH  BBINOJHEHHHM YYE€OHBIX 3aJaHUi  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3HUECKOrO COJEp>KaHUs, CIPaBOYHBIE MaTepHalbl, PECypChl CETH
WNuTepHer, BhajeTb NpHEMaMHd KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
UH(pOpPMAaLIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO; CO37AaBaTh COOCTBEHHbIE KpaTKUE
NUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3 MCTOYHHMKOB MH(OpPMAIMH, B TOM
qucye MyOJIUYHO MPOBOJUTH KPATKHE COOOIIEHHS O pe3yIbTaTaX MPOEKTOB WIH YUeOHBIX
UCCIJIEJOBaHM, TP 3TOM IPaMOTHO HCIOJb30BaTh W3YUCHHBIN MOHATUIHBIN anmapar
Kypca GU3HUKH, COPOBOXKAATH BRICTYIIICHHE MTPE3EHTALIMEN; TIPU BHIMOJIHEHUN YUEOHBIX
IIPOEKTOB W HCCJENOBAaHUI pacrpeaensTh 00A3aHHOCTU B T'PYIIE B COOTBETCTBUU C
MOCTABIICHHBIMU 3aJa4aMM, CJICIUTH 32 BBHIMOJTHEHHEM IUJIaHa JEHCTBHUM, OIICHUBATH
COOCTBEHHBI BKJaJ B JESATEIBHOCTh TPYMIbBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, yUUTHIBAsI MHECHHUE OKPYKAIOIIHX.

[IpeameTHbIE pe3yJIbTAThl OCBOEHUS TPOTPaMMBI IO (PU3MKE K KOHILY OOydeHHs B 8
KJIacce:

[IpeameTHble  pe3yabTaThl Ha  0a30BOM  ypOBHE  JOJKHBI — OTpaXarThb
c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

VCITOJIB30BATh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB

U MOJIEKYJ, arperaTHble COCTOSIHUSI BEILECTBAa, KPUCTAUIMYECKUE U aMop(HbIe Tena,
HACBIIICHHBIA U HEHACBIIICHHBIN Map, BIAXHOCTh BO3yXa, TEMIIEpaTypa, BHYTPECHHSISA
DHEprusi, TEIJIOBOM JIBUTATEIIb, AJIEMEHTAPHBIA AJIEKTPUUYECKUN 3apsifl, JJIEKTPUUECKOE
10JIe, MPOBOJHUKH U TUAJIEKTPUKHU, TOCTOSIHHBINA 3JEKTPUUYECKUN TOK, MArHUTHOE T0JIE;
paznuyaTh SBJIEHUA (TEIJIOBOE pacCIIMpEHHe M C)KaThe, Temionepeaayda, TEMIoBOe
paBHOBECHE, CMadyMBaHWE, KaNWUIAPHbBIE SBJICHMS, WCIAPEHUE, KOHJEHCcalus,
IJIaBJICHUE, KpUCTaJUIU3alus (oTBEepaeBaHue), KHUIICHHE, Teruionepeaaya
(TerIoNpOBOJHOCTh, KOHBEKIUS, HW3JIyYEHHE), SJEKTpU3ALMs TeJ, B3aUMOJEHCTBUE
3aps/l0B, JEHUCTBHUS JJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHME, B3aHMOJECHCTBUE
MarHuTOB, JEHCTBHE MArHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHAYKLUS) 110 ONHMCAaHUI0 HX XapakTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3MYECKOE SBJIICHHWE;, pACHO3HABATh MPOSIBICHUE
U3YYEHHBIX (DU3UUECKUX SIBJICHUI B OKPYXKaIOIEM
MHUpE, B TOM 4Hciie (U3UUYECKUE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U
KaWUISIPHbIE SBJIICHHUS B NPHUPOJAE, KPUCTAUIBI B Ipupone, usinydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa30oBaHUE POCHI, TyMaHa, WHEs, CHEra,
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AIIEKTPUYECKHUE SBJICHUS B aTMOC(epe, IIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emiid, Ipeiid MmoaocoB, pojib MArHUTHOTO TIOJIS JIJIsl )KU3HU Ha 3emJie, MOJSIpHOe
CUSHUE, TpPU OSTOM TMEPEBOAUTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIICISTH
CYILIECTBEHHbIC CBOMCTBa (IMpHU3HAKK) (PU3UUECKUX SIBICHHUI;, OMUCHIBATH W3YYCHHBIC
CBOMCTBA Tel U PUINYECKUE SABJICHUS, UCTIONB3YS

¢usznyeckue BETUYMHBI (TemIiepaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO TEIUIOTHI,
yAEIbHAs TEIUIOEMKOCTh BEILECTBA, YJEJIbHAs TEIUIOTA IUIABJICHUS, YJEJIbHAs TEIIOTa
napooOpa3oBaHusl, yJelbHas TEIJIOTa CrOPAaHMs TOIUIMBA, KOA(P(MUIMEHT IMOJIE3HOTO
JNEWCTBUS TEIUIOBOW MAIWHBI, OTHOCUTENbHAS BJIAXHOCTb BO3yXa, JJIEKTPUYECKUAU
3aps, CUJIa TOKA, BJIEKTPUYECKOE HaIIPsSKEHUE, CONPOTUBIICHUE IIPOBOJHUKA, YACIBHOE
COTPOTUBIICHUE BEIIECTBA, pab0oTa U MOLTHOCTD JIEKTPHUUECKOr0 TOKA), PU OMUCAHUH
IPaBUJIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIIOJIB3YEMbIX BEITUYUH, 0003HAYEHUS U
€IMHULBl (U3MYECKUX BEJIUYMH, HAXOIUTh (OPMYJbl, CBS3bIBAIOLIME JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaQUKA H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH, XapaKTepU30BaTh CBOICTBa Tel, (U3NYECKUE
SABJICHUS U IMPOLIECCHI, UCIIOIb3Ysd OCHOBHBIE ITOJIOKEHUSA MOJIEKYJIAPHO-KUHETUYECKON
TEOPHUH CTPOEHUS BEILIECTBA, MPUHIIMII CYIIEPIIO3ULIMH M0JI€H (Ha KAUeCTBEHHOM YPOBHE),
3aKOH COXpaHEHUs 3apsAna, 3akoH OMa Juist yyacTka 1en, 3akoH /[xoyns-JIenna, 3akoH
COXpAHEHUsl AHEPruH, NPH 3TOM YMETh (POPMYIHMPOBATH 3aKOH M 3aIUCBHIBATH €r0
MaTEMaTUYECKOE BBIPAKEHUE; OOBICHATh (PU3NUECKUE IPOLIECCHI U CBOMCTBA TEJI, B TOM
YUCJIIE U B KOHTEKCTE CUTYalUMi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH
IPUYUHHO- CII€JCTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
UCIOJIb30BaHUEM 1—2 N3yUEHHBIX CBOMCTBA (PU3NUECKUX SIBICHUMN, PU3NUECKIX 3aKOHOB
WIM 3aKOHOMEPHOCTEW; pellaTh pacyeTHbIE 3a0a4M B 2—3 IEMCTBUS, UCIIOJIb3Ysl 3aKOHBI
1 (opMyJIbl, CBS3BIBAIOIINE (DU3UUECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aa4u
3aIIMChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK JAHHBIX U PEIICHUA 3a7auH,
BBIOMPATH 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE ISl €€ PELICHUs, IPOBOAUTH PACUEThI U
CpPaBHUBATH IMOJYYEHHOE 3HAUCHHE (PUINYECKOM BEIUYMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MPoOIEMbl, KOTOPbIE MOYXHO PEIIUTh MPU MOMOIIU (PU3HUUECKUX METOOB,
UCIIOJNB3Yysd OINHWCAHUE WCCIEAOBAaHUS, BBIACISTE IIPOBEPSEMOE MPEAIIOIOKEHHE,
OLICHMBATh IPABWIBHOCTH IOPSJKA MPOBEACHUs HCCIECIOBAHMS, NMPOBOAUTH BBIBOBL;
IPOBOJUTH OMBITHI O HAOMIOACHUIO (PU3UUECKUX SIBJICHUHN WA (PU3UYECKUX

CBOMCTB TeJ (KanWJUIIpHBIE SIBJICHUS, 3aBUCUMOCTb JJaBJICHUSI BO3/lyXa OT €ro o0bema,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEeBaHUs NIPU U3JTYyYECHUH OT I[BETA
U3JTydalie (Moriomarmei) MTOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOJbI oT
TEMIEPATYPbl KUAKOCTH M IUIOLIAAM €€ TOBEPXHOCTH, DJIEKTpU3alMs Tel WU
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsiioB, B3aUMOJCHCTBUE IIOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TOJIEW ITOCTOSHHBIX MAarHUTOB, JE€UCTBUSA MAarHUTHOTO MOJIS
Ha TPOBOJHHUK C TOKOM, CBOMCTBAa JJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOIABUIATEIIS
IOCTOSTHHOTO  TOKa): (OpMYJMpOBaTh MpPOBEPSEMbIE MPEANOJIOKEHUS, COOUpPAThH
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YCTaHOBKY W3 MIPEJIOKEHHOT0 000PYA0BaHUS, OITUCHIBATH X011 OTBITa U (POPMYIUPOBATH
BBIBO/IbI; BBIMOJIHATH IMPAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/IyXa, CUJIbl TOKA, HAINpPSIKEHUS C HCMOJIb30BAHUEM AaHAJOTOBBIX MPUOOPOB U
JTATYNKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATh pE3YyJbTaThl M3MEPEHUU C Yy4ETOM
3a1aHHON a0COJIIOTHOM MOTPENIHOCTH; MPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM
(bU3UYEeCKON BEIMYUHBI OT APYTOH

C WCIIOJIH30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHMOCTH COMTPOTHUBIICHHS IPOBOJHUKA OT
€ro JUIMHBI, TUIOMIAIN TOTIEPEYHOT0 CEUCHUS W YIEIBHOTO COMPOTHBIICHHS BEIIECTBA
IIPOBO/IHHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSDKEHUS Ha MPOBOJIHUKE,
UCCIIEIOBAaHUE IIOCJICIOBATEIFHOTO M MAapaJJICIbHOTO COEAUMHEHHI MPOBOIHHUKOB):
IUTAHUPOBATh HMCCIEAOBAaHNE, COOMPATh YCTAHOBKY W BBITIONHATH W3MEPEHUS, CICAYs
MPEIOKEHHOMY I1JIaHy, (PMKCUPOBATHh PE3yJIbTATHI MOTYYECHHON 3aBUCMMOCTH B BUIE
Tabnui ¥ rpaduKoB, TPOBOIUTE BHIBOJBI IO pe3yjIbTaTaM HMCCIICIOBAHUS; TTPOBOIUTH
KOCBEHHbIE H3MEpeHUs] (U3MUECKUX BEIMYUH (yAeNbHas TEIUIOEMKOCTh BEIEeCTBA,
COTIPOTHUBJICHUE TIPOBOJHUKA, paO0OTa M MOIITHOCTH YJEKTPUICCKOTO TOKA): TUIAHUPOBATH
U3MEpeHHs, CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys TPEII0KeHHON
WHCTPYKIIMM, WU BBIYUCISATH 3HAYCHHE BEIMYWHBI; COONIOAATh TMpaBHIIa TEXHHUKU
0€30MacHOCTH MpHU padboTe ¢ 1a00PATOPHBIM

o0opy/oBaHHEM; XapaKTEepH30BaTh MNPUHIUIMBI JCUCTBUA HW3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C HCIOJB30BAHMEM HUX ONHCAHMS (B TOM YHUCIE: CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETP, MapoBasi TypOHHA, amMIepMeTp, BOJBTMETpP, CUETUHK
ANEKTPUYECKOM  SHEPIrHM, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPONPUOOPHl  (MMPUMEPHI), DJIEKTPUUECKHE NPEIOXPAHUTEIH, HIIEKTPOMArHUT,
3JIEKTPOJIBUraTellb MOCTOSHHOTO TOKA), MUCHOJb3Ysl 3HAHUS O CBOWCTBAaX (PU3NYECKUX
ABJICHUA W HEOO0XOJIMMble (PU3MUYECKHE 3aKOHOMEPHOCTH; PACIO3HABATH MPOCTHIC
TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHbIE TPUOOPHI

[0 CXeMaM U CXeMaTUYHBIM PUCYHKaM (’KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaTr), COCTaBIAThH
CXEMbI JJIEKTPUYECKHUX LIEeNeil ¢ MOCIeN0BATENbHBIM U MapaUIeIbHBIM COEAUHEHUEM
3JIEMEHTOB, pa3jinyas YCJIOBHbIE OOO3HAUECHMS 3JIEMEHTOB DJIEKTPUUECKHUX IIeTeH;
OPUBOAUTH TpUMEPHl (HAXOAWTH HWH(OpMALUMI0O O MpUMEpax) MNPaKTHYECKOTO
UCIIOJIb30BaHUSl (PU3UYECKUX 3HAHUWA B TOBCEIHEBHOW >KM3HU [JIsi OOECICUYECHMS
O0e3omacHOCTH Tpu OOpalieHUH C NpuOOpaMH MW TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHHSI HOPM YKOJIOTHYECKOTO MOBE/ICHUS B OKpYKatolei
cpelne; OCyIIECTBIIATh MOMCK HH(pOopMaluu (pu3ndeckoro coaepxanus B UurepHere,

HAa OCHOBE MMEIOIIMXCS 3HAHUW W MYTEM CPABHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICTATh HH(OPMALIMIO, KOTOpasl SBISETCS MPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOW; HCIIOJIb30BaTh npu BBIMIOJTHEHUH  y4YEOHBIX 3alaHui
HAyYHO-TIOMYJISIPHYIO JINTEPATypy (HU3UUECKOTO CONEepkKaHUsl, CIPAaBOUYHbIE MaTEepPHAIIbI,
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pecypcbl cetu HHTEepHET, BIaAeTh NOpUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIC MHCHMECHHBIE M KPATKUE YCTHBIE COOOIICHHs, 00001mas
UHPOPMAITMI0O M3 HECKOJBKUX HCTOYHUKOB, B TOM YHCIE MyOJUYHO MPEACTABIATH
pE3yNbTAaThl MPOCKTHOW WIIM HCCIEAOBATEIBCKOW NEATEILHOCTH, MPU 3TOM TPaMOTHO
UCTIONIb30BaTh M3YyYCHHBIM TMOHSATHUHHBIA amnmapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHUE TPE3CHTAIMEH; TIPU BBITOJTHCHUH YYEOHBIX MPOCKTOB M HMCCIIEIOBAHUN
GU3MYECKUX TPOIECCOB PACIpPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMUA ~ 3a/1a4yaMH, CJICIUTh 3a BBIOJHCHHEM IUIaHA JCHCTBUH U
KOPPEKTUPOBATh €ro, OIICHWBAaTh COOCTBEHHBIM BKJIA B JCSITCIBHOCTH TPYIIIBI,
BBICTpAaWBaTh KOMMYHUKAaTHBHOE B3aMMOJICHCTBHUE, MPOSBISS TOTOBHOCTH pa3peliaTh
KOH(DIIUKTBHI.

[IpeameTHbIE Pe3yJIbTATHl OCBOECHUS TPOTPaMMBI IO (PU3MKE K KOHILY OOy4eHHs B 9
KJIacce:

[IpeameTHpie  pe3yabTaThl Ha  0a30BOM  YpOBHE  JODKHBI  OTpakaTh
c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BATh MOHITHS: CUCTEMA OTCUETa, MATEpUAIIbHAS TOYKA, TPACKTOPHS,
OTHOCHUTEITHLHOCTh MEXaHHUYECKOTO IBIKEHUS, Achopmanus (ympyras, TIacTHIecKas),
TpEHHE, IIEHTPOCTPEMUTEIHHOE YCKOPEHNE, HEBECOMOCTD M TIEPETPY3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPJIOE TEJIO, IIEHTP TSHKECTH TBEPJOTO Tejia, PAaBHOBECUE, MEXAaHUUECKHE
KOJIcOaHWMS ¥ BOJTHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, JJICKTPOMAarHUTHBIC BOJIHBI, IITKaJia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
U TIOTJIOUIEHUs, anb(a-, OeTa- U ramMma-u3NydyeHUs, U30TOIbI, SJCpHAs SHEPIreTHUKA;
pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHCHHOE ABUKCHUE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE BIKEHUE, CBOOOHOE MaJCHHUE TN, PAaBHOMEPHOE
JNBIDKEHWE TI0O OKPY>KHOCTH, B3aWMOJICHCTBHME TeEJ, PEAKTUBHOE JIBIIKCHHE,
KoJjiebaTenbHOe JBIDKCHUE (3aTyXalllue W BBIHY)XJICHHbIE KOJICOAHUs), PE30HAHC,
BOJIHOBOE JBM)KCHHE, OTPAKEHHUE 3BYKA, IPSMOJIMHEHHOE paclipOCTpaHEeHNE, OTPaKEHHE
U MPEJIOMIICHHE CBETA, TOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3sIOKeHHE OEJIoro CBeTa
B CICKTP M CIIOXKEHUE CIICKTPAIBHBIX I[BETOB, JHCIIEPCUS CBETa, €CTCCTBCHHAS
PaaNOaKTUBHOCTh, BOBHUKHOBEHUE JTMHEHYATOTO CITEKTPa U3IYIEHHUS) IO OIMMMCAHHIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMBITOB, IEMOHCTPHUPYIONIUX JaHHOE (pU3ndecKoe
SIBJICHHE; PACIIO3HABATh MPOSBICHUE U3YUCHHBIX (DU3UYECCKUX SBJICHUHN B OKPY KAIOIIEM
mMupe (B TOM yucie (GU3NUECKUe SBICHUS B MPUPOJIE: NMPWIMBBI U OTIUBBI, JBUKCHUE
riaHeT COTHEYHOW CHUCTEMBI, pEaKTUBHOE JBIKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSITHE
3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUUYECKHE BOJIHBI, I[yHAMH, 9XO0, IIBETa TEJI,
ONTHYECKUE  SBJICHUS B  MNPUPOJE, OHOJOTHYECKOE  JCHCTBUE  BUIUMOTO,
yIbTPaduOIECTOBOTO M PEHTIEHOBCKOTO H3Jy4YeHUH, €CTECTBEHHBIM paguOaKTUBHBIN
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(G oH, KOCMHYECKHE JTyUd, PaIHOAKTUBHOE U3ITyUYCHHE TPUPOTHBIX MUHEPAIIOB, ICHUCTBUE
PAAMOAKTUBHBIX H3JIYYEHUH Ha OpraHu3M 4elioBeKa), IpU OTOM TEPEBOJUTH
MPAKTUYECKYIO 3aJa4y B Yy4eOHYIO, BBIICISTH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
(bU3NYECKUX SIBJIICHUI;, ONMUCHIBATHL M3YYCHHBIC CBOMCTBA T U (PU3MUCCKUE SIBICHHS,
UCTIONIb3Ysl (PU3MYECKUE BEJIMYMHBI (CpElHSsI MU MIHOBEHHAs CKOpPOCTh Teja IMpHU
HEPAaBHOMEPHOM JIBJKCHUU, YCKOPEHHE, MEPEeMEIICHUE, MyTh, YIJIOBAasI CKOPOCTh, CHUJIa
TpPEHUs, CUJIa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO MaJIeHUs, BEC Tela,
UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHWYECKass padoTa U MOIIHOCTb, MOTEHIMATbHAS
SHEPrus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIUAJIbHAS YHEPTHUSI CHKATOU
NPY>KUHBI, KHHETUYECKasl SHEPTHUsI, MMOJTHAsT MEXaHUYecKasi IHEprus, EPUOJl U 4acTOTa
KOJIeOaHwM, JJTMHA BOJHBI, TPOMKOCTB 3ByKa M BEICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeIh
MPEJIOMIICHUSI CPE/ibl), NMPU OMUCAHUU TMPABUIBHO TPAKTOBATH (PUBMYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAYEHUS U CIMHMIIBI (PU3NYECKUX BEIWYUH, HAXOJIUTh
(GbopMyIibl, CBA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMYUHY C JAPYTMMHU BEIUYHWHAMH,
CTPOUTH TpadUKU HM3YUEHHBIX 3aBUCHUMOCTEH (U3HUECKUX BEJIMYMH, XapaKTEepPHU30BaTh
CBOMCTBa Tell, (PU3UUYECKHE SIBJICHUS UM TMPOIECChI, HCMOIB3Ysl 3aKOH COXpaHEHUS
SHEPrUU, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMI CYNEPHO3UIUUA CWUJI, MPUHIIUI
OTHOCUTENBHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUSI UMITYJIbCA, 3aKOHBI
OTpPa)KEHUs U MPEIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3aPSJ0BOT0 M MAaCCOBOTO UHCET
IpU  SIAEPHBIX pEAKIUAX, NpU ATOM (POpMyIMpOBaTh 3aKOH U 3alUCHIBaTh €ro
MaTEMaTUYECKOEe BBIPAKECHUE; OOBICHATH (DU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM
YHUCJIE U B KOHTEKCTE

CUTYAaINI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NIPUUUHHOCIIEACTBEHHBIE
CBS3U, CTPOUTh OOBSCHEHHWE M3 2—3 JIOTMYECKMX LIAroB C MCHOJb30BaHHEM 2—3
U3YYEHHBIX  CBOMCTBa  (M3MYECKUX  SBJIEHUHM, (U3MUECKUX  3aKOHOB WU
3aKOHOMEPHOCTEW; pelarh pacdyeTHhIE 3aJauyd (OMMPAIOIIUECS Ha CUCTeEMY U3 2-3
ypaBHEHUH),

UCIIOJIB3YSl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLIUE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE
aHalM3a yCJIOBUS 3aJa4yM 3alMChIBAaTh KPATKOE YCIOBHE, BBIABIATH HEJAOCTAIOIINE WITU
M30bITOYHBIE JAaHHBIE, BbIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOJIMMBIE ISl pElIeHUS,
IPOBOJIUTDH PACYETHI M OIICHUBATH PEATTUCTUUHOCTD MOJIyYEHHOTO 3HAUCHUS (PU3NIECKON
BEJIMYMHBI, pACIO3HABaTh MPOOJEMBI, KOTOPbIE MOXHO pEUIUTh TMPU MOMOIIU
($u3MYECKUX METOJOB, UCIOJB3YSl OMUCAHHE HUCCIIEJOBAHMS, BBIIEIATH MPOBEPSEMOE
NPEANOJIOKEHNE, OLICHUBAaTh NPABUIBHOCTH IMOPSAKA MPOBEIEHUS HCCIEAOBaHUS,
IPOBOJUTH BBIBOJBI, HMHTEPIPETUPOBATh pE3yJIbTaThl HAOMIOACHUNA U  OIBITOB;
IPOBOJIUTD OMBITHI [0 HAOIIOEHUIO (PU3NYECKUX SIBJICHUN WK (PU3NUECKUX CBOMCTB TE
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXPAHEHHS] YHEPTUH, 3aBUCUMOCTb
nepuojia KojieOaHui MPy>KMHHOTO MAaATHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMIUIUTYIbl MaJIbIX KOJeOaHUH, MPSAMOJIMHEHHOE pacpOCTpaHEHUE
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CBETa, pa3joKeHue 0e0ro cBeTa B CIEKTP, U3yUYEeHHE CBOMCTB U300paKEHUS B INIOCKOM
3epKajie M CBOMCTB M300pa)keHUs MpeamMeTa B coOuparoled JuH3e, HaOII0JIeHue
CIUIOIITHBIX M JIMHEWYATHIX CIIEKTPOB M3IYUEHHUS): CAMOCTOATEILHO COOMPATh YCTAaHOBKY
13 M30BITOYHOTO HAOOpa 0O0OpYMOBaHWSI, ONMMCHIBATH XOJ[ OTBITA W €r0 PE3yJbTaThl,
(GbOopMyIMpPOBATH BBIBOJIbI; TPOBOJUTH MIPU HEOOXOJIUMOCTHU CEPUIO MPSMBIX U3MEPEHHUI,
OTIpesieNisis CpeHee

3HaUYCHHE U3MeEpsieMOl BeNWYUHbI ((OKYCHOE pacCTOSIHHME COOMpAIONIeH JIMH3bI),
000CHOBBIBaTh BBIOOp cCIOCOOa M3MEpEeHUs (M3MEPUTEIHHOTO IMPHUOOpa); MPOBOJUTH
WCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOJb30BAaHUEM TPSIMBIX
U3MEpeHUil (3aBUCUMOCTh IyTH OT BPEMEHU NpPH PABHOYCKOPEHHOM JBUXKEHUU O€3
HAaYaJIbHOW CKOPOCTH, TTepH0o1a KoeOaHni MaTEMaTHIECKOTO MasiTHUKA OT IJTUHBI HUTH,
3aBHCHMOCTH YTJIa OTpa)KE€HHUsS CBETa OT yria MaJCHUS W YIJia MPEeJIOMJICHUS OT yIJia
najieHus1): TUTAHUPOBATh HCCIEAOBAHHE, CAMOCTOSITEIBHO COOMpPATh YCTaHOBKY,
(bUKCUpPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYHUH B BHUJC
Tabnuil U rpaduKoB, TPOBOJUTH BBIBOJIBI MO pe3yJbTaTaM HCCIIEIOBAHUS;, MTPOBOIUTH
KOCBEHHbBIC U3MEPEHUS (PU3NYECKUX BETUYHH (CPEAHSS CKOPOCTh

U YCKOPEHHE TeJla MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO TMaJICHUs,
KECTKOCTh TPYKHUHBI, KOIDPHUITUESHT TPEHUS CKOJIBKCHHUS, MEXaHWYecKas paboTa U
MOIIIHOCTb, 4YaCTOTa U MEePHO]I KOJIeOaHWI MaTeMaTUYeCKOro U MPYKUHHOTO MasiTHUKOB,
ONTHYECKas CUJIa COOMPAIOIIEH JIMH3BI, paIMOAKTUBHBINA (POH): TUTAHUPOBATH U3MEPEHUS,
coOupaTh SKCHNEPUMCHTAIBHYIO YCTAaHOBKY U BBINIONHITH HW3MEPCHHS, CIEIys
MPEJIOKEHHOW WHCTPYKIIMHU, BBIYUCIATh 3HAYEHUE BEIMYMHBI U aHAJU3UPOBATH
MOJTyYeHHBIE PE3yJbTAaThl C YU4E€TOM 3aJaHHOW MOTPEIIHOCTH M3MEpPEHUi; COOMI0AaTh
MpaBUJia TEXHUKU O€30MaCHOCTU MPpHU padboTe ¢ 1abopaTOPHBIM

000opyIOBaHNEM; pa3IndaTh OCHOBHBIC MPU3HAKK WM3YYEHHBIX (PU3HUCCKUX MOJICIICH:
MaTepHuaibHas Touka, abCOIIOTHO TBEPAOE TEI0, TOUCYHBI HICTOYHUK CBETA, JIy4, TOHKAs
JWH3a, T[UIaHETapHas MoJeldb aTroMa, HYyKJIOHHasg MOJETb AaTOMHOTO  sIIpa;
XapaKTEPU30BaTh MPUHITUIIBI JCHCTBUS H3yUYCHHBIX TPHOOPOB U TEXHUYECKUX YCTPONCTB
C UCIOJIb30BAaHUEM HUX OMHUCAHHS (B TOM YHCIE: CIUIOMETP, MATYUKH TOJOKEHUS,
PacCTOSIHUS U YCKOPEHHUsI, paKeTa, 9X0JI0T, OUKH, IEPUCKOT, (oToanmapaT, ONTUIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUSA O
CBOMCTBaxX (M3MUECKUX SBICHUN U HEOOXOAMMbBIC (Pr3nUYecKue

3aKOHOMEPHOCTH; HCIOJb30BaTh CXE€Mbl U CXEMAaTUYHBIC PHUCYHKH W3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEILHBIX MPUOOPOB U TEXHOJIOTMYECKUX TMPOIECCOB
IpU PEIICHUH YYEOHO-TIPAKTUYECKUX 3aJad, ONTHYECKHUE CXEMbI JJISI TOCTPOCHUS
M300pKEHUI B TUIOCKOM 3€pKajie M COOWparoliedl JHH3e; MPUBOIAUTH IPUMEPHI
(HaxoauTh MHGPOPMALMIO O MpPUMEpax) MPaKTUYECKOIO HCIOJIb30BAaHUS (DU3UYECKUX
3HAHWW B ITOBCEIHEBHOM XM3HHU JI oOecmedeHuss 0e30IacHOCTH MpHU OOpaIeHUuu ¢
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npuOopaMu M TEXHHUUYECKHMMH YCTPOMCTBAMH, COXPAHEHMS 3J0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOILIEH CPEAE;

OCYIIECTBIIATh MOUCK MHpopManuu B MHTEpHETE, CaMOCTOATENBHO (HOPMYIUPYs
IIOMCKOBBIM 3ampoC, HAXOAWTHh IIyTHM OIPEAEICHUS JOCTOBEPHOCTH IIOJYy4EHHOU
uHbOpMaAIllMd Ha OCHOBE HMMEIONIMXCS 3HAHUM M JOMOJHUTENbHBIX HCTOYHHUKOB,
UCIOJIb30BaTh NP BHINOJIHEHUH YUYE€OHBIX 3aJaHUN HAyYHO-TIONYJISIPHYIO
JUTEPATYPY, CIIPABOYHBIE MaTEpHAJIbI, pecypchl ceTd VHTepHeT, BiIageTh NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus MH(OPMaIIUU U3 OTHOM 3HAKOBOM CHCTEMBI
B JPYryl0; CO3/1aBaTb COOCTBEHHBIC MUCHMEHHBICE M YCTHBIE COOOIECHUS HA OCHOBE
UHPOpMAIlMM U3 HECKOJIBKMX MCTOYHHUKOB, IMYOJIWYHO MPEACTABIATh PE3yJbTAThI
IIPOEKTHOW WJIM UCCIIEIOBATENIBCKON NESATENBHOCTH, IIPA ATOM I'PAMOTHO HCHOJIB30BATh
W3YYEHHBIM MNOHATHMHBIA anmapaT H3y4aeMoro paszjena (U3HKA U CONPOBOXKIAThH
BBICTYIUICHHE MIPE3CHTALIMEN C YUETOM OCOOEHHOCTEN ayAUTOPHH 00YyUarOLIXCS.
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7 KJIACC
Ne HaunmenoBanme KomuuectBo | IIporpammuoe cogepkanue |  OCHOBHBIE BUBI ICITEIBHOCTH O0YyYarOIIUXCS
/o pa3liesioB U TeM JacoB

y4eOHOTo TIpeIMeTa

Du3nKa u ee poJib B IO3HAHUM OKPY:KAIOLIero Mupa

BeJIMYUH. PU3nyecKue
npubopsl. [TorpemHocts
U3MEPEHUMN
MexnaynaponHasi cuicteMa
€JIMHUIL

1.1 | ®usuka — Hayka o 2 ®dusuka — HayKa o npupojie. | BeisapineHue paznuuuii Mexa1y GU3HISCKUMU U
HpApoOAC SBnenns HPUPOJIBL. | XUMUYECKUMHU IIPEBPALLICHUSIMH.
Puzuyeckue ABICHUS: PacniosHaBanue u KiaccuGuKanus GU3HIECKUX
MCXaHUICCKUC, TCIUIOBBIC, | gpnenpii: MeXaHUUECKUX, TEIUIOBBIX,
SJICKTpUICCKHUC, 5JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHMTHBIC, CBETOBEIC, Habmronenue u onucanne GU3HMIECKUX SIBICHUN
3BYKOBBIC
1.2 | ®dusznueckue 2 dusnueckue BeJINUUHBI. Onpenenenue LICHBI JICICHUS IIKaJIbI
BEJIMYNHEI N3mepenne ¢puzndeckux U3MEPUTEILHOTO IPUOopa.

N3mepenre TMHENHBIX pa3MepPOB TeEI

Y TIPOMEXYTKOB BPEMEHU C YUYETOM
IIOIPEITHOCTEH.

N3mepenne o0beMa )KUJIKOCTH U TBEPAOTO Tea.
HN3mepenue teMnepaTypsl IpU TOMOIIU
KUJIKOCTHOIO TEPMOMETPA U JaTUUKa
TEMIIEPATYPHI.

BrImniosiHEHHE TBOPUECKUX 3aJaHUM T10 TIOUCKY
CIOCOO0B U3MEPEHHS HEKOTOPBIX (PU3NUECKUX
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XapaKTePUCTHK, HAIPUMED, Pa3MEPOB MaIIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAJICHHBIX

00BEKTOB, OOJIBIINX PACCTOSHHIMA, MAIIBIX
IPOMEXKYTKOB BpeMeHHu. OOcyxaeHue
npeiaraéMbIX CIioco00B
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1.3. | EcrecTBEHHOHAY4YHBIi1 2 Kax ¢usuka u qpyrue BrigBukeHre rumnoTe3, OOBSICHSIOMIMX IMPOCThIE
METO/I IO3HAHUSA €CTECTBEHHbIE HAYKH SIBJICHHSI, HATIPUMED:
U3yHaroT Npupoay. — II09€MY OCTaHABJIUBAETCS JBHKYINEECS IO
EcrecTBeHHO-Hay4YHbII . _
TOPU30HTAIBHOM MMOBEPXHOCTH TEO; —
METOJI MO3HAHUSA: .
MIOYEMY B JKAPKYIO IOTOY B CBETIIOW OJICHKIEC
Ha0JI0/IeHKE, TOCTAaHOBKA . 1T
IIPOXJIAJHEN, YeM B TeMHOM. [Ipennoxenue
Hay4HOI'0 BOIIpOcCa, p AHCH, pe
BBIIBHIKEHHE THIIOTES, CIOCO0OB IIPOBEPKH TUIIOTES.
SKCIIEPUMEHT IO IIPOBEPKE HpOBeI[eHI/IC HCCICOAOBAHMA 110 ITPOBCPKCE
TUTIOTE3, OOBSICHCHHE KaKONIMOO TMIOTE3HEI.
Ha0JII01a€MOT0 ABJICHHUSL. [TocTpoenue mpocteinx Moeneit Gpu3ndIecKux
Omnncanne pusnyecknx SIBJICHUH (B BUJIE PUCYHKOB UJIM CXEM ), HAIIPUMED
SABJICHUHA C IIOMOIIBIO NaJICHUE MPEIMETA; IPSIMOJIMHENHOE
MOZCIEN pacrpocTpaHeHue cBeTa
Wroro no pazneny 6

HepBOHa‘-IaJILHbIe CBCJICHUA

0 CTPOCHHUH Be€IIECTBA

2.1

CtpoeHue BeniecTna

1

CtpoeHue BemecTna:
aTOMBI U MOJICKYJIbI, KX
pa3mepsl. OnbITHI,
JTIOKa3bIBAOIIIHE
JTMCKPETHOE CTPOEHUE
BEIIECTBA

HaGnronenue u uHTEpIipeTaus onbIToB,
CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJISPHOM
CTPOECHHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJE.

OueHka pa3MepoB aTOMOB M MOJIEKYJT C
uCroJib30BaHueM (otorpaduii, TOTyISHHBIX
Ha aTOMHOM CHUJIOBOM MUKpockorne (ACM) —
naboparopHas padoTa no teme: «OreHka
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JuaMeTpa aToMa METOJI0M PSAOB (C
UCIIOJIb30BaHuEM (poTorpaduii)y.
Omnpenenenre pa3MepoB MabIX TEJ

2.2 | IBm>keHUE U JIBU>KEHHE YaCTHI] Hab6nronenue u o0bsicHeHne 6pOyHOBCKOTO
B3aUMO/JICICTBHE BenlecTBa. CBsi3b nBwKeHus u sBrnenus quddysuu. [Iposenenue
YaCTHUIl BEIIECTBA CKOPOCTHU JIBUKEHUS 1 O0BSCHEHHE ONBITOB MO HAOJIOIEHUIO

YaCTHUI[ C TEMIIEPATYPOIL. TEIUIOBOIO paciirupenus ra3os. [IpoBenenue u
BpoyHOBcKOE IBHKEHHE, 00BACHEHHE ONIBITOB MO OOHAPYKEHUIO CHUJI
nuddysus. MOJIEKYISIPHOTO MPUTSKEHUS U OTTAIIKUBAHUS
B3aumoneiicTBue 9acTuil
BEILIECTBA: IPUTSKEHUE U
OTTaJIKUBaHUE

2.3 | ArperaTHsie ArperaTHble COCTOSIHHS Onucanue (C UCTIOIB30BAHUEM MPOCTHIX

COCTOAHUA BCIUICCTBA

BEIIIECTBA: CTPOEHUE
ra3oB, JKUJKOCTEH U
TBEPJIBIX
(KpUCTAJLITUYECKUX ) TETI.
BzanmocBs3p MexIy
CBOMCTBAMU BEIIECTB B
pa3HbIX arperaTHbIX
COCTOSIHUSIX Y UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OcoOEeHHOCTH
arperatHbIX COCTOSIHUM
BO/JIbI

MOjieJIell) OCHOBHBIX Pa3JInuuil B CTPOCHUHU Ta30B
YKUJIKOCTEU U TBEPJBIX TEI.

OO0BsICHEHNE MAJIOH COKMMAEMOCTH KUIKOCTEH U
TBEP/bIX TeJ, OOJBIION C)KUMAaEMOCTH ra30B.
OObsicHeHue coxpaHeHus: (OpPMbI TBEPABIX TeEIl

U TEKY4ECTH KUJKOCTH.

[IpoBeaeHune OnbITOB, TOKAa3bIBAIOLIUX, YTO B
TBEPJOM COCTOSIHUM BOJIbI YACTUILIBI HAXOSATCS

B CPEJHEM JlajIbllIe IPYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B KUJKOM.

>
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YcTaHOBICHUE B3aUMOCBSI3U MEKIY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUN BOABI U
CYIIIECTBOBAHNEM BOJIHBIX OPTAaHU3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazneny 5

JBukeHre U B3auMOAeCTBHE TeJl
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3.1 | MexaHunueckoe Mexannueckoe HccnenoBanne paBHOMEPHOTO JBUKEHHUS,
ABHKCHHC JABHIKCHHC. PaBHOMCpHOC OIIPENEIICHNUE €0 MPU3HAKOB.
1 HCPaBHOMCPHOC Habmo1eH1e HEPaBHOMEPHOT'O JIBUKEHHS U
ABIDKERHE. CKOPOCTE. ONPENEIICHUE Er0 OTJIMYHMI OT PABHOMEPHOTO
Cpennsist CKOpoCcTh MpHU
JBH>KCHUSL.
HEPAaBHOMEPHOM
Onpenenenre CKOpOCTH PABHOMEPHOTO
NBH>KEHUU. Pacuer myTu
JBIDKEHUS (IIapuKa B )KHIKOCTH, MOJCIIN
Y BPEMEHU JBUKECHUS
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa Mo HAKJIOHHOM MJIOCKOCTH.
Pemienue 3amau Ha onpeiesieHUE MyTH, CKOPOCTH
Y BPEMEHHU PaBHOMEPHOTO JBUKCHHUS.
AHau3 rpauKoOB 3aBUCUMOCTH MyTH U CKOPOCTH
OT BpEMEHU
3.2 | Unepuus, macca, SABneHne nHEPLUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SIBIICHHM,

IINIOTHOCTB

uHepuuu. Bzaumopericteue
TeJ1 KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTH Tea.
IImoTHOCTH BemiecTna.
CBsI3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI

B eIMHHIIE 00beMa
BEIIECTBA

00yCIIOBJICHHBIX HHEPLIMEN, HAIPUMED, YTO
IIPOUCXOJUT ITPU TOPMOKEHUH WIIH PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH ABUKEHHUE HA BEJIOCUNIEE
WM CaMOKAaTe U T. [I.

[IpoBeneHue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KCHUS TEJa B PE3yJIbTaTe NEUCTBUSA HA HETO
OPYTUX TeJl.

Pemrenue 3a1a4y Ha ONpeEIEeHUE MACCHI TEIA, €ro
o0beMa U MIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3BMEHEHUS

CKOPOCTH TCJIa OT €I0 MAaCChI IIpHU
BSaHMOHGﬁCTBHH TCII.

H3mepeHune macchl Tesa pa3IuyHbIMUA CIIOCO0aMH.
Omnpenenenre IIOTHOCTHU TeJla B pe3yibTaTe
U3MEPEHHUs €ro Macchl U 00beMa
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3.3

Cuna. Buaper cun

14

Cuita Kak XapakTepucTuKa
B3aUMOJICUCTBUS TeJl.
Cua ynpyrocTty 1 3aKOH
I'yka. 3mepenune cuibl ¢
MIOMOIUIBI0 TMHAMOMETpA.
SIBneHne TATOTEHUS U
cuia Tsoxect. Cuna
TSOKECTH Ha IPYTHUX
IUTAaHETaX.

Bec tema. HeBecoMocCTb.

Crnoxenue CHII,
HaIPABJICHHBIX 110 OJTHOU
IIPSIMOM.

PaBHOneMCTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPEHUE
1okosi. Tpenue B mpupoae
Y TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK IPUYUHBI
U3MEHEHUs1 CKOPOCTH TeJla UM €To 1e(hOpMalnH.
OnucaHne peaibHbIX CUTYalluld B3aUMOICUCTBUS
TEJ C IOMOIIBIO MOJIEIIEH, B KOTOPBIX BBOJHUTCS
MOHATHE U U300paKeHUE CHUIIBI.

N3y4denue cuibl ypyrocru.

HccnenoBanue 3aBUCUMOCTH CUJIbI YIPYTOCTH

OT YJIMHEHMSI PE3UHOBOTO IIHYPA WU IPYKUHBI
(c moctpoeHuem rpaduka).

AHanu3 MNpaKkTHYECKUX CHUTyalud, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyroctb Msi4a, KpOCCOBOK, BETOK JepeBa

u ap.).

AHanu3 cuTyauui, CBA3aHHbBIX C SIBJICHUEM
TATOTECHHUSI.

OO0bsicHeHUE OpOUTATIBHOTO IBUKEHUS TJIAHET C
VCIIOJIb30BAHUEM SIBJICHUS TATOTEHMS U 3aKOHA
UHEPLIVH.

N3mepenue Beca Telia ¢ TOMOIIBIO THHAMOMETPA.
O6o0cHOBaHKE 3TOTO CIIOCO0A UBMEPEHUS.
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AHanu3 1 MOZJCIIMPOBAHUE SIBJICHUS HEBECOMOCTH.
DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOYKEHUS CUJI, HAIPABIICHHBIX BJIOJIb OJJHOU
MIPSMOM.

OnpeneneHre BETMYNMHBI PABHOACHCTBYIOIIEH
CUIL.

N3ydenue cuibl TPEHUs CKOJIbKEHUS U CHJIIbI
TPEHUS I1OKOSI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS OT
CUJIBbI 1aBJICHUS U CBOWCTB TPYILLUXCA
IIOBEPXHOCTEMN.

AHaJIN3 MPAKTUYECKUX CUTyall, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCTIOJIB3YIOTCS CIOCOOBI €€ YMEHBILCHUS WIN
yBeJIMYEHUs (KaTaHHUE Ha JIbDKax, KOHbKaXx,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IUIABAHNE BOJHBIX JKUBOTHBIX

u ap.).

Pemenue 3aay ¢ ucnoap30BaHrEM POPMYIT IS
pacuera CHJIbI TSKECTH, CUJIbI YIIPYTOCTH, CHIIBL
TPEHUS

Hroro no pazneny 21

JlaBJjieHue TBepABbIX TeJI, KUAKOCTEH U ra30B
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4.1

Hasnenue. [lepemaua
JIaBJICHUS TBEPIBIMU
TeJIaMH, KUJKOCTIMHU U
razamMu

JaBnenue. CriocoObl
YMEHBIIICHUS U YBEITUYCHUS
naBiieHus. /[aBieHue rasa.
3aBHCHUMOCTD JIaBICHUS

AHanm3 1 00bSCHEHHE OTBITOB U MPAKTUIECKUX
CHUTYaIlUi, B KOTOPBIX MPOSIBIISIETCS CHIIa
JaBIICHUSI.

Ob6ocHOBaHHE CTTIOCOOOB YMEHBIIICHUS

rasa oT oobeMa,
TEeMITepaTypHhI.
ITepenaua naBneHus
TBEPIBIMH TEIIAMH,
YKUIKOCTSIMHU U Ta3aMH.
3akon Ilackais

Y YBEJIUYCHUS JIaBJICHUS.
N3ydeHue 3aBUCUMOCTH JIaBJICHUA ra3a

OT 00beMa U TEMIIEPATYPHI.

N3ydenune ocoOeHHOCTEM nepenaun JaBIeHUs
TBEPJIIMU TEJIAMHU, KUJIKOCTSIMU Y Ta3aMH.
OO6ocHOBaHHE PE3YyJbTATOB OIBITOB
O0COOCHHOCTSIMU CTPOCHUSI BEIIIECTBA B TBEPIOM,
YKUJKOM M Ta3000pa3HOM COCTOSTHUSX.
DKCNEepUMEHTAIBLHOE I0Ka3aTEILCTBO 3aKOHA
ITackans.

Pemienue 3aau Ha pacyeT AaBJIEHUS TBEPAOTO
TEeIa
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4.2

I[aBJIeHI/IC KHNIKOCTHU

3aBHCHUMOCTD JIaBJICHUS
KUIKOCTH OT TITyOUHBI.
ITneBMaTHUecKre MaITUHEL.
I'mppocraTnueckuii
napagokc. Coolmiaromuecs
cocynsl. [ napaBnmnueckue
MEXaHHU3MBI

HCCHGI[OB&HI/Ie 3aBUCMUMOCTHU JaBJICHHUA XHUAKOCTH
oT FJ'IY6I/IHI>I IMOTPYKCHUA U INIOTHOCTH JKUIAKOCTHU.
Ha6J'II-0I[eHI/I€ 1 OOBSICHEHHUE rmapoCTaTudICcCKoOro

napajiokca Ha ocHOBe 3akoHa [lackais.
N3ydenune cooOuiarommxcsi CoOCy10B.

Pemienue 3aau Ha pacyeT AaBIEHUS KUJIKOCTH.
OObsicHeHUE IPUHITUIA TCUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATHYECKHUX
MaIIHH.

AHanu3 1 00bSICHEHHE MPAKTUUYECKUX CUTYaIUH,
JEMOHCTPUPYIOLIUX MPOSIBICHUE JTABJICHUS
KUJKOCTH U 3akoHa [lackaisi, Harpumep
IIPOLIECCOB B OPTaHU3ME MPU IITyOOKOBOJTHOM
HBIPSTHUU
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4.3

AtmochepHoe
JIaBJICHHC

AtMocdepa 3emiin u
aTMoc¢epHOe JaBJeHUE.
[TpyuunHEI CyilieCTBOBaHUS
BO3/IyIIIHON 000JI0YKH
3emuu. OnbIT
Toppuueium. M3mepenne
aTMOC(EpHOTo JIaBJICHUS.
3aBUCHUMOCTh
aTMOC(EepHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mmopst. [Ipubopsr s
U3MEpeHus aTMoc(hepHOTO
JTaBJICHUS

DKcnepuMeHTaIbHOE 0OHAPYKEHHE
aTMOC(EpHOTO TaBJICHUS.

AHanu3 1 00bSICHEHUE OIBITOB U IPAKTHYECKUX
CUTYalluH, CBSI3aHHBIX C JCUCTBUEM
aTMOC(EpHOTO TaBJICHUS.

OObsicHEeHUE CYIIIeCTBOBaHUS aTMOCc(epbl Ha
3emiie U HEKOTOPBIX IJIAHETaX WU €€
OTCYTCTBHUS Ha IPYTruX IiaHetax u Jlyne.
OObsicHEHNE U3MEHEHHS TUIOTHOCTH
aTMocdepsl C BBICOTON U 3aBUCUMOCTHU
aTMOC(EPHOTo JIaBJICHUS OT BBICOTHI.
Pemenwue 3amay Ha pacuet atMochepHOro

JIaBJICHUS.

Nzyuenue ycrpoiicTBa bapoMeTpa-aHepoua
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4.4 | JleiicTBue 7 JleficTBrE KUAKOCTH U raza | DKCIIEpUMEHTAIbHOE OOHAPYKEHUE ACHCTBUS
KAJAKOCTH U Ira3a Ha TIOIPY’>KCHHOC B HUX JKUJKOCTH M I'a3a Ha MOTPY>KECHHOC B HUX
Ha IIOrpYy’>KCHHOC B Teo. BeITankuBaromas teno. Onpezie/ieHne BbITAIKABAONICH CHIIBI,
HUX TEJO (apxumenoBa) cuiia. 3aKoH neifcTByIONIel Ha TENO, MOrPYKEHHOE B
Apxumena. [InaBanue Ten.
KUJKOCTbD.
Bo3znyxomnnaBanue

[IpoBenenne u 00CyXACHUE ONBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAIKABAIONIEN CHJIBI, JEHCTBYIOIICH Ha
TEJIO B )KUAKOCTH, OT 00bEMa MOTPY>KEHHOU B
’KUJIKOCTh YaCTH Teja U OT MJIOTHOCTHU
JKUJIKOCTH.

IIposepka Hezasucumocmu 8blmanKusaouie

CUTbL, Oelcmeyoujeti Ha Meo 8 HCUOKOCU, Om
maccol meaa.

Hccnenoanue 3aBUCMMOCTH Beca Tejla B BOAE OT
o0beMa MOrpy>KEHHOM B )KUJKOCTh YACTH TEJIa.
Pemenue 3aay Ha MpUMEHEHUE 3aKOHA
ApxuMeJa v yCIoBUs IJIaBAHUS TEI.
KoncTtpynpoBanue apeomeTpa

WJIA KOHCTPYUPOBAHUE JIOJKHU U OIPEECIICHUE €€
IPy30II0ABEMHOCTH

Hroro no pazneny 21

PabGora u MOIIHOCTH. JHeprus
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5.1

PaboTa 1 MOIIHOCTE

Mexannueckas padoTa.
MomiHocTh

DKCIEpUMEHTAIBHOE ONPEEICHUE
MEXaHUIECKON pabOTHI CHUIIBI TSKECTH

IIPY MAJICHUU TEJIA U CUJIbl TPEHUS

[P PABHOMEPHOM MEPEMEIICHUH TEIIA

10 TOPU30HTAIBHON MTOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBAEMON MIPU MOJIBEME TI0
JICCTHHIIE.

Pemenue 3a/la4 Ha pacdcCT MEXaHUYECKOU pa6OTI>I
U MOIIIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, 0JI0K,
HAKJIOHHAsI TJIOCKOCTb.
[IpaBuno paBHOBeCHS
pbryara. [Ipumenenue
IpaBujia PAaBHOBECHS
peiuara K OJIOKy.
«3onotoe

OrnpeneneHre BHIUTPHIIIA B CUIIE MPOCTHIX
MEXaHU3MOB Ha MPUMEpPE pblyara, MoJABMKHOTO U
HETIOABMKHOT'O OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.
OOGHapyXkeHHEe CBOMCTB IIPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX UHCTPYMEHTAX U MPUCIIOCOOJICHUSIX,
UCIIOJIb3YEMBIX B OBITY U TEXHHUKE, a TAaK)KE

rpaBuiio» mexaHuku. KII1/]
MPOCTHIX MEXaHU3MOB.
[IpocTeie MEXaHU3MBI B
OBITY Y TEXHUKE

B JKUBBIX OpraHU3Max.
SKCHepI/IMeHTaHBHOC A0Ka3aTCJIIbCTBO PAaBCHCTBA

paboT pU MPUMEHEHHUH MPOCTHIX MEXAHU3MOB.

Onpenenenue KIIJ] HaKJTIOHHOM MIOCKOCTH.
Pemenue 3a1a4 Ha NPUMEHEHUE MPABUIIA

paBHOBecHs pbruara u Ha pacuet KIIJ]
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5.3 MexaHnueckas dHEprus 4 MexaHnueckasi SHEprusl. DKCIEpPUMEHTAIBHOE ONPEEIEHNE N3MEHECHUS
Kunernueckass u KUHETUYECKOU Y MOTEHIIMAIIBHON SHEPTUU TEJa
ITOTCHIHAJIbHASA SHCPIHA. IIPU €r0 CKAaThIBAHUM 10 HAKJIOHHOM ITUIOCKOCTH.
[IpeBpalenue OHOTO BUAA | bopyymupoBatie HA OCHOBE HCCIEIOBAHUS
MEXaHUYECKOI YJHEPTUH B .
_ 3aKOHA COXPAHEHUSI MEXaHUYECKOU YHEPTUU.
JpYroi. 3aKOH COXpaHECHUS
OO0cyx1eHue TpaHul] TPUMEHUMOCTH 3aKOHA
SPHEPIUU B MEXAHUKE
COXPAaHEHHUsI IHEPIUU.
Pemenune 3a1a4 ¢ HCNOJIB30BAaHUEM 3aKOHA
COXpPaHEHHUS YIHEPTUH
Wroro 1o paszneny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB TIO ITPOI'PAMME
8 KJIACC
No HaunmenoBanue KonunuectBo | IIporpammHoe conepxaHue OCHOBHBIE BUIBI JICITCIIBHOCTH O0YJaIOIIUXCS
/1 pa3aenoB U TEM 4acoB
y4eOHOTO TpeMeTa

TensoBble ABJICHUSA
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1.1

CtpoeHue u cBoOCTBa
BEIIECTBA

OCHOBHBI€ MOJIOKEHUS
MOJIEKYISPHO-KUHETHYECKON
TEOPUU CTPOCHUS BEILIECTRA.
Macca u pazMepsl aTOMOB H
MoseKyd. OTBITHI,

MO TBEPKIAIOIIIHE
OCHOBHBIE TIOJIOKEHHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH.

Mopenu TBEpAOTO, JKUAKOTO
Y Ta3000pa3HOT0 COCTOSIHUM
BEILIECTRA.

Kpucramnuueckue u
amopdHbIe Tena.
OOBsICHEHHNE CBOMCTB T'a30B,
YKUJIKOCTEU U TBEPJBIX TEN
Ha OCHOBE TOJI0KEHUM
MOJIEKYJISIPHO-KMHETUYECKOU
teopun. CMaunuBaHue u
KaWJUISIPHBIC SIBIICHUS.
TerutoBoe pacmmpenue u
cxKaThe

HaGnronenue u mHTEpIIpETaIUs OIBITOB,
CBHJIETEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHbBIX BEIIECTB B BOJE.

Petienue 3a1au mo O1EeHMBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €JUHUIIE 00BEMA
BEILIECTBA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HaIpuMmep,
dbparmenTta nosmel Jlykperus «O npupoje
BEIIICH») C U3JI0KEHUEM 00OCHOBAaHHUI aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTCHHUE).

Ouenka yoeAuTeIbHOCTH ITUX 00OCHOBAHUIM.
OO0bsicHeHuE OPOYHOBCKOTO JBUXKECHHUS, SIBIICHUS
mubdy3un 1 pa3nuyuuil MeXI1y HUMU Ha OCHOBE
IIOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU CTPOCHUS BEILIECTRA.

OOBsICHEHNE OCHOBHBIX PA3JIMUUMA B CTPOCHHUH
ra3oB, KUJKOCTEW U TBEPJBIX TEN C
HCIOJIL30BAHUEM IT0JIOKECHUM
MOJIEKYJISIPHOKMHETUYECKOW TEOPUU CTPOCHUS
BelecTsa. [Iposenenue onbIToB 110
BBIPAIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIA
WJIM caxapa.
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[TpoBeneHune u 00BICHEHUE OIBITOB,
JEMOHCTPUPYIOIIUX KaWJUIIPHBIE SIBICHUS H
SBJICHHE CMAYMBAHMSL.

OOBbsCHEHNE PONIM KATWJUISIPHBIX SIBJICHUM 11
MOCTYIJIEHUSI BOABI B OPraHU3M PAaCTEHUN.
Habntonienue, npoBeneHne U 00ObsICHEHHUE
OMBITOB IO HAOIIOJEHUIO TEIJIOBOTO
pacIIMpEHUs ra30B, KUAKOCTEN U TBEPIBIX TEIN.
OOBbsicHEHUE COXpaHEHUsI 00bEMa TBEPABIX
TeJ, TEKy4ECTH KUJIKOCTH (B TOM UYHUCIIE,
pPa3HUIIBI B TEKYYECTH JIJISl pa3HBIX
KUJIKOCTEN), JaBJICHUS rasa.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOLTUX
3aBUCUMOCTb JIaBJICHHS BO3AyXa OT €ro o0bema
Y HarpEBaHMs WIH OXJIAXKACHUS, U UX
O0O0BsICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YUEHHS.

AHaJIN3 MPaKTUYECKUX CUTYallU, CBSI3aHHBIX
CO CBOMCTBAMHU T'a30B, )KUJIKOCTEN U TBEPABIX
Teq
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1.2

TermoBbIe TPOLIECCHI

21

Temneparypa. CBsizb
TEMIIEPATYPHI CO
CKOPOCTBIO TETIIOBOTO
JIBUKCHHSI YACTHII.
BHyTpeHHsIs SHEpTHSL.
CriocoOb1 U3MEHEHUS
BHYTpPEHHEH 3HEPTUU:
TeIionepesaya u
COBEpILIEHUE PAOOTHI.

O0ocHOBaHKE TTPABUIT U3MEPCHHS TEMIIEPATYPHI.
CpaBHEHHE PA3IMYHBIX CIIOCOOOB U3MEPCHUS H
IIKaJT TEMIIEPaTypHI.

Hao0mronenne u 00bsICHEHUE OIBITOB,
JEMOHCTPHPYIOIINX U3MEHECHUE BHYTPCHHEH
SHEPTUH Teja B pe3yJbTaTe TeIUIoNepeaaud 1
pabOThI BHEIITHUX CHIIL.

HabGmonenne n oObSICHEHHE ONBITOB,
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Buael Termmonepenauu:
TETJIOMPOBOHOCTb,
KOHBEKITUS, N3Ty4eHNE.
KonndecTBO TEIIOTHI.

V nenpHast TEIIOEMKOCTD
BellecTBa. TemiooOMeH u
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oamanca. IlnaBnenue n
OTBEP/ICBAHHE

KPpUCTATIIMICCKNX BCIICCTB.

VYV nenpHas TEIUIOTA
TIJIaBJICHUS.
[TapooOpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenbHast
TEIJI0Ta MapooOpa3oBaHus.
3aBHUCHUMOCTb TEMITEPATYPHI
KHIICHUS OT aTMOC(EpHOTo
JIaBJICHHMS.

BrnaxnocTts BO3ayXa.
DHeprus TOIUIUBA.

VY nensHas TeniaoTa
CrOpaHus.

00CYXJICHHE MPAKTUUECKUX CUTYyaIHH,
JIEMOHCTPUPYIOIINX PA3TUYHBIC BUIBI
TEIUIONEPEAAYM: TEILIONPOBOIHOCTD,
KOHBEKIINIO, U3TyUYCHHE.

HccnenoBanue sBIeHUs TEIUIOOOMEHA TIpH
CMEIIIMBAHUY XOJIOHOW U TOPSIYEH BOJBI.
HaOmronenune ycTaHOBICHUS TEIJIOBOTO

PABHOBECUS MEXKY TOPAYEH U XOJIOJHON BOJOM.

Omnpenenenue (M3MEpeHNE) KOJINIECTBA
TEIUTOTHI, IOTyYEHHOTO BOJIOW MPH
TEII000MEHE C HarpeThIM METAJUTHYECKUM
nuuHaApoM. OnpeneneHue (M3MepeHue)
yJIeIbHON TEIIOEMKOCTH BEILIECTRA.
Pemenue 3amad, CBSI3aHHBIX C
BBIYHCIICHIEM KOJIMYECTBA TETUIOTHI U
TEIJIOEMKOCTH TPHU TETUIO0OOMEHE.
AHanM3 CUTyaIui MpakTUIECKOTO
WCIIOJIb30BaHUS TCTUIOBBIX CBOWCTB
BEIICCTB W MaTEPUaJIOB, HAIIPUMEP, B
LEJISIX DHEPrOCOCPEKCHUS: TEITIOU30JISAIHS,
sHeprocOeperaroye KPhIIiH,
TEPMOAKKYMYJIATOPHI U T. 1. Habmonenue
SIBIICHUH WCITAPEHUS W KOHICHCAIIHH.
HccnenoBanue mpoiiecca UCiapeHust

Pa3IMYHBIX )KUIKOCTEM.
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[TpuHIMIIBL paboThI
TernoBbix apurareneid KI1/]
TEIUIOBOTO JIBUTATEIS.

OOBbscHeHNE SBJICHUIA NCTIAPEHUS
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TemnoBbie ABUTATENN

Y 3alIMTa OKPYKAIOLIEH
Cpelibl.

3aKOH COXpaHEHus U
NPEeBpaLICHUS] HHEPTHH
B TEIUIOBBIX IpoLeccax

n KOHACHCAIINH Ha OCHOBC

ATOMHOMOJIEKYJIIPHOTO YUCHHUS.
HabGnronenue u o0bsicHEHHE poLecca KUIEeHus,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATyPHhI
KUTICHUS OT JJaBJICHUA.

Omnpenenenue (M3MEpEeHNE) OTHOCUTEIBLHON
BJIQXKHOCTH BO31yXa.

HaOmronenue npoliecca riaBiaeHUs
KPUCTAIJTMYECKOTO BEIIECTBA, HAIIPUMED,

apaa. CpaBHEHHUE MPOIIECCOB TUTABICHUS
KPUCTAJTMYECKUX TeJ ¥ pa3MITYeHUs MpH
HarpeBaHuu aMOpP(HBIX TeJl.

Omnpenenenne (M3MepeHne) yAeIbHOMN TEIIOThI
IUTABJICHUS JIbJIA.

OObscHEHNE SBICHU MIJIABICHUS U
KPUCTAJIJIM3allMU Ha OCHOBE
aTOMHOMOJIEKYJIIPHOTO YUEHHUSI.

Pemenue 3a1a4, CBA3aHHBIX C BBIYMCICHUEM
KOJINYECTBA TEIUIOTHI B IIPOLIECCAX
TEIUIONEPEAAYH NPH IUIABICHUU U
KPUCTAJUIA3ALMN, UCTIAPEHUU U KOHJCHCALIUH.
AHanu3 CUTyaluii MPaKTUYECKOTO IPUMEHEHHUS
SBJICHUH IIJIABJICHUS U KPUCTAIIN3ALUH,
HaIpuMep, MOIYyYEHHUE CBEPXUNUCTBIX
MaTepHalioB, COJIEBas Tpejka U Ap. AHamu3
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paboThI U OOBSCHEHUE IPUHITUTIA ISHCTBUS
TEIUIOBOTO JIBUTATEIS.
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Brraucnenue koandecTBa TEIIOThI,
BBIJICJISIFOIIETOCS TIPU CTOPAHUY PA3TMYHBIX
Bu0B ToruinBa, u KIIJI asurarens.
OOcyXaeHue dKOJIOTHIECKUX MMOCTIEACTBUI
WCIOJIb30BaHUs IBUTATENICE BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U TUAPOIIICKTPOCTAHIIUN

Hroro no pazneny 28

3JICKTpI/I‘leCKl/Ie U MaroHumTHbIC SIBJICHUA
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2.1

DIIEKTPUYECKHE
3apsiibl.

3apspKeHHBIE Tena U
UX B3aNMOJCHUCTBUS

Dnexktpusanus ten. J{a
poja IEKTPUIECKUX
3apsigIoB.
BzaumopeticTBue
3apsIKCHHBIX TEI.

3akoH Kynona
(3aBUCUMOCTD CHJIbI
B3aMMOJICUCTBHUS
3apsHDKEHHBIX T€NT OT
BEJIMYMHBI 3aps0B U

PaCCTOAHUA MCIKIAY TGJIaMI/I).

DIIEKTPUYECKOE TOJIE.
HanpsixkennocTh
3JIEKTPUYECKOTO MOJIS.
[IpuHUMn cynepno3uiuu
AJIEKTPUUECKUX ToJIeH (Ha
Ka4eCTBEHHOM YPOBHE).
Hocurenu snekrtpuyeckux
3aps0B. DJIEMEHTAPHBIN
BJICKTPUYECKUUN 3apsi.

HaOmronenue u npoBeeHNEe ONBITOB IO
ANEKTPU3AIUHU TEJ IPU CONPUKOCHOBEHUH U
WHIYKIEH.

HaoOmronenne n o0bscHeHHE B3aUMOACHCTBUS
OJTHOUMEHHO Y Pa3HOMMEHHO 3apsiKEHHBIX TEJl.
OObsicHEHNE IPUHIINIIA TCHCTBUS
anekTpockomna. OObICHEHUE SIBJICHUI
ANICKTPU3AIMNA TIPHU CONIPUKOCHOBEHHUH TEI U
WHIYKIIMEH C MCIOJIb30BaHUEM 3HAHUM O
HOCHUTEJISX JIEKTPUUECKUX 3aPsJI0B B BEIICCTBE.
Pacno3naBanue u oObsICHEHUE SIBJICHUM
AJIEKTPU3AIMU B TOBCEIHEBHOM KU3HHU.
HaoOmronenne n 00bICHEHHE OIBITOB,
WUTFOCTPUPYIOITUX 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsa.

HaoOmroieHre onpITOB 10 MOJACITUPOBAHHUIO
CUJIOBBIX JIMHUM SJIEKTPUUECKOTO TOJIS.

HccnenoBanue AeUCTBUS JIEKTPUUECKOTO TOJIS
Ha MPOBOJHUKHU U JUAJICKTPUKHU

Ctpoenue atoma.
[IpoBogHMKHN W
JIADJICKTPUKHU. 3aKOH
COXpaHEHHUS
AJIEKTPUYECKOTO 3apsiia
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2.2

[HocTostHHEBII
AIEKTPUYECKUN TOK

20

DJIEKTPUUYECKUN TOK.

VY cioBus CymecTBOBAHUSA
AIEKTPUUYECKOTO TOKA.
HcTouHrKH TOCTOSIHHOTO
Toka. JlencrBus
AJIEKTPUYECKOTO TOKA
(TemioBoE, XUMUYECKOE,
MarHuTHOE).

DIIEKTPUYECKHAN TOK B
JKHJIKOCTSX M Ta3ax.
OnekTpuueckas nemnb. Cuna
TOKa. DIIEKTPUUIECKOE
HanpsKEeHUE.
ConpoTtuBieHue
MPOBOJIHUKA. Y AETBHOE
COIIPOTHUBJICHUE BEIIIECTBA.
3akoH OMa i yyacTtka
nenu. IlocnenoBarensHoe u
MapaiyieIbHOE COCAMHECHUE
NpoBOJHUKOB. PaboTa u
MOIIHOCTH AJIEKTPUYECKOTO
TOKA.

HabOmronenue pa3audHbIX BUJIOB ICHCTBUS
ANEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BHUJIOB JIEUCTBUA B IOBCECIHECBHOM KU3HMU.
HaoOmronenre BO3HUKHOBEHHS ra30BOr0
paspsaa U IEKTPUUECKOTO TOKA B )KUIKOCTH.
COopka 1 UCTIBITAaHUE DJICKTPUUISCKOM IIeTTH
MMOCTOSIHHOTO TOKA.

N3mepenune cuibl Toka aMIepMETPOM.
N3mepenune 35eKTpUIeCKOTro HaMpsiKCHUS
BOJIETMETPOM.

[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIIMX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €ro JJINHBI, IUIOIIA/IH MONEPEYHOTO CEUEHUS
Y MaTepuana.

HMccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOD,

OT CONPOTHUBIICHUS PE3UCTOPA U HAMIPSIKECHUS Ha
pE3UCTOPE.

IIpoBepka npaBuiia CIOKEHUS HAPSKEHUN TIPU
MOCJIEIOBATEILHOM COCAMHEHUH JIBYX
PE3UCTOPOB.
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3akon J[xoyms—JIenra. ITpoBepka mpaBmia I CHIIBI TOKA IIPH
ONEKTPUYECKHE LENU U napajuieabHOM COCIMHCHHUH PE3UCTOPOB.
noTpeduTenn AHaIIN3 CUTYAIHH [TOCIEI0BATEILHOIO U
AJIEKTPUYECKOMN

NapajuieIbHOr0 COEAUHEHNUS TPOBOJIHUKOB B
DHEPruu B OBITY.

AOMAIIHUX SJICKTPUICCKUX CCTAX.
KOpOTKOC 3aMbIKaHHUC

Pemenue 3amau ¢ ucroiab30BaHUEM 3aKOHA
OmMa u popmys pacdeTa dJIEKTPUIECKOTO
COTIPOTHUBJICHUS TIPH MTOCIIETOBATCILHOM H
napauieIbHOM COSUHEHUN TTPOBOTHUKOB.
OmnpeneneHue padoTHI AJIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO Yepe3 pe3UCTop.

OmnpeneneHne MOIIHOCTH 3JEKTPUUICCKOTO TOKa,
BBIIEIIEMOM Ha PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHITBI TOKA Yepe3
JAMIIOYKY OT HalpsDKCHHS Ha HEH.
Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue mpeoOpa3oBaHUs SHEPTUN TIPH
MOTbEME T'PY3a JCKTPOIBUTATEIIEM.
OObsiCHEHUE YCTPOMCTBA U MPUHIIUTIA
JEHCTBUS IOMAIITHUX AJICKTPOHATPEBATEIIBHBIX
pruoopoB. OOBICHEHNE TPUIHH KOPOTKOTO
3aMBbIKaHHMS W TPHHITUIIA JeHCTBUS TIJIaBKUX
[IPEIOXPaHUTEIIEH.

Pemenue 3ama4 ¢ UCTIOIB30BaHUEM 3aKOHA
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Jxoyns—JIenna

2.3

MarsuuTHbIC SIBJICHUS

ITocTOostHHBIE MAarHuTHhI.
B3aumoneiictBue

I/ICCJ'IeI[OBaHI/IC MardamTHOI'O BBaHMOHeﬁCTBHH
IIOCTOAHHBIX MAarHuTOB.
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MOCTOSHHBIX MAarHuTOB.
MarsuTHOE 110JI€.
MarauTHoOE€ 1oJie€ 3eMJId U

CIro 3HAYCHUC JJIA ) KM3HHM Ha

3emute. OnbIT DpcTeaa.
MarunurtHoe 1oJie
AIEKTPUYECKOTO TOKA.
IIpumenenue
AJIEKTPOMArHuToOB B
TexXHUKe. [leicTBue
MarHUTHOIO MOJISI Ha
MIPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATEND
IMOCTOSIHHOT'O TOKA.
Hcnons3oBanue
BJICKTPOJIBUTATEIIEN B
TEXHUUYECKUX YCTPONCTBAaX
Y Ha TPAHCIIOPTE

M3ydeHre MarHuTHOTO IOJIs TOCTOSTHHBIX
MarHuTOB IPU UX 0ObEIUHEHUH U Pa3eIICHUU.
HccenenoBanre MarHuTHOTO B3aUMOJICHCTBUS
IIOCTOSIHHBIX MarHUTOB.

M3ydeHre MarHuTHOTO OIS TOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUH U Pa3/ICICHUN.
[IpoBeneHne ONBITOB MO BU3YAIM3ALHH OIS
IIOCTOSIHHBIX MarHUTOB.

N3ydeHnue sSBICHUS] HAMarHUYMBaHUS
BEILIECTBA.

HccenenoBanne NeCTBUS DJIEKTPUYECKOIO TOKA
Ha MArHUTHYIO CTPEJIKY.

IIpoBeneHue OnbITOB, AEMOHCTPUPYIOLIUX
3aBUCHMOCTb CHJIbI B3aNMOJICUCTBUS KaTyIIKH C
TOKOM M MarHuTa OT CWJIbI U HaIIpaBJICHUS TOKA
B KaTyIIIKE.

AHanu3 CUTyalluid MPAaKTUYECKOTO
MIPUMEHEHUS AIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPONCTBAX, IPOMBIIICHHOCTH,
MenuuuHe). M3ydenue qeicTBUS MArHUTHOTO
II0JIs1 Ha IPOBOJIHHK C TOKOM.

N3yueHue nencTBUs SIEKTPOIABUTATEIS.
N3mepenne KII1/] anexrpoaBuraTeabHoOn
YCTaHOBKH.
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PacnosHaBanue u aHanM3 pasIUYHBIX
IIPUMEHECHUN 3JIEKTPOABUTATEIICH
(TpaHCcHOpT, OBITOBBIE YCTPOMCTBA U JIP.)
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2.4 | DieKTpoMarHuTHas 4 OnbiTel @apanes. SABneHue OIIBITBHI IO UCCIIEAOBAHUIO SIBJICHUS
WHYKIUS AJIEKTPOMAarHUTHOM 3JIEKTPOMArHUTHOW MHIYKIIUW: UCCIICTOBAHUE
nHaykuuu. [IpaBuio JIeHna. | ”3MeHeHU 3HAYEHUS U HaIPABJICHUS
DIIEKTpOreHeparop. WHIYKIIMOHHOTO TOKa

Crioco06b!I osTyueHust
AIICKTPUYECKOM SHEPTHH.
DICKTPOCTAHIIMKM Ha
BO300HOBJISIEMBIX
HUCTOYHHMKAX SHEPTHH

Hroro no pazneny 37
PezepBHOE Bpems 3
OBILLIEE  KOJIMYECTBO 68
YACOB TIO ITPOI'PAMME
9 KNIACC
Ne HaumenoBanue KonuyectBo | Ilporpammuoe conepkanrie | OCHOBHBIE BUIBI JEATEIHLHOCTH 00YUAIOIUXCS
/11 pa3aeioB U TEM 4acoB

y4eOHOTO TIpeMeTa

MexaHn4ecKkue ABJICHUA
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1.1

Mexanunueckoe
JIIBUKEHUE U CIIOCOOBI
€ro OIMCaHusa

10

MexaHn4ecKo€e IBUKEHUE.
MarepuanbHas TOUKa.
Cucrema otcuera.
OTHOCUTENBHOCTD
MEXaHHYECKOTO JBUKCHHS.
PaBHOMepHOE

HpHMOHHHCﬁHOG JABHXKXCHHC.

HepasHomepHoe

HpHMOHHHCﬁHOG JABHXKXCHHUC.

CpGI[HHH N MI'HOBCHHasl
CKOpPOCTHb TCJIa IIpU

HCPABHOMCPHOM ABUKCHHUU.

Yckopenue.
PaBHOyCKOpEHHOE

MPSMOJIMHEWHOE IBUKEHUE.

CB00OOIHOE T1aJIEHUE.

Omnbitel ['anunes.
PaBHOMEpHOE NBHXKEHUE
10 OKPY>KHOCTH.
ITepuon u yacrora
oOparmienus. JInnelinas
Y yIJIOBasi CKOPOCTH.

AHanu3 1 00CyX)IeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOTO JBUKCHHUS.

OO6cy>xaeHue rpaHull IPUMEHUMOCTH MOJIETN
«MaTepuagbHas TOUKay.

Onuncanue MEXaHUYECKOTO JBUKECHHS
pa3IMYHBIMU crioco0aMu (ypaBHEHUE, TabIuUIIA,
rpaduk).

AHaIN3 JKU3HEHHBIX CHUTYyallud, B KOTOPBIX
IPOSBIISIETCS] OTHOCUTENIBHOCTh MEXaHUYECKOTO
JBH>KCHUSL.

HaburoieHne MexaHn4eckoro IBUKEHUS Tela
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.
CpaBHeHUe IMyTel U TPACKTOPUN IBH>KEHUS
OJIHOTO M TOT'O K€ TeJa OTHOCUTEJBHO Pa3HbIX
TEJ OTCYETA.

Ananus texcta ["anuses 06 OTHOCUTEIBHOCTH
JBU>KEHUST; BHIMIOJTHEHUE 3aJaHUI 110 TEKCTY
(CMBICJIOBOE UTEHUE).

Ornpenenenne cpeHerd CKOPOCTH CKOJIbKEHUS
Opycka Ui ABMKEHUS IIapyKa MO HAKJIOHHOM
IIJIOCKOCTH.

Ananus 1 006cyXkaeHrne cnocoooB
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LlenTpocTpeMuTeNIbHOE
YCKOPEHHE

MPUOJIMKEHHOTO OIPEIEICHUs] MTHOBEHHOMN
CKOPOCTH.

Ornpenenenue CKOpOCTH PaBHOMEPHOTO
JBIDKEHUA (IIapuKa B )KHIKOCTH, MOJACIIN
AIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).
Onpenenenue myTy, MPOUICHHOTO 3a JaHHBIN
MMPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJIA TI0
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOT'O
JIBUKEHHS OT BPEMEHHU.

OO0cyx1IeHrEe BO3MOXKHBIX TPUHIIUIIOB
JEeHCTBUSI TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cumoMeTpoB).

Brruncnenne nyty U CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJIMHEWHOM JBUKECHUU
TeJa.

Onpenenenue NporuICHHOTO MYTH U YCKOPECHUS
JBYDKEHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOTI'O
MPSAMOJIMHEWHOTO ABUKEHUS T€JNA OT BPEMEHMU.
IIposepka cunomeswl: eciu npu
PABHOYCKOPEHHOM O8UdCEHUU 6e3 HAYATIbHOLL
CKOPOCMU NYMU OMHOCAMCS KAK PsiO
HeYemHbvlx Yuces, mo

COOmMBEmMCmeyoujue NPOMeNCYmKU 8pemeHu

0OUHAKOBYI.

63



®denepanpHas padouas mporpamma | dusuka. 7-9 kmaccel (0a30BbIN YPOBEHB)

OnpeneneHue yCKOpEeHUs Tena Mnpu
PaBHOYCKOPEHHOM JIBH)KEHUU
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110 HAKJIOHHOM INIOCKOCTH.
I/I3Mep€HI/Ie Mepruoga U 4aCTOThI O6paH_ICHH51

TCJa 110 OKPY’KHOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JIBUKEHUA TeJla M0 OKPYKHOCTHU. Perenue
3a/1a4y Ha OIpeAesIeHNEe KHHEMATUYECKUX
XapaKTEPUCTUK MEXAHUYECKOTO JIBHIKECHHUSI
pa3nu4HbIX BUAOB. Pacnio3HaBaHue u
npUOIMKEHHOE ONTMCAHUE Pa3IMYHbIX BUJIOB
MEXaHUYECKOTO ABMXKEHUSI B IPUPOJIE U
TEXHUKE (Ha IpUMeEpax CBOOOHO MaIar0IINX
TeJ, ABUKEHUSI )KUBOTHBIX, HEOECHBIX TEJ,
TPAHCIOPTHBIX CPEACTB U JIp.)
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1.2

B3aumoneiictBue ten

20

ITepBsiit 3akoH HproTOHA.
Bropoiu 3akon HeroToHa.
Tperuit 3axkon HproTona.
[IpuHLMT Cynieprno3uuun
CHUJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuina TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CHUJIa
TPEHUSI IOKOS, APYTUE BUJIbI

TPCHHUSL.
Cuma TSDKECTH W 3aKOH
BCEMHUPHOTO TATOTCHHMS.
Yckopenue CBOOOJTHOTO

magcHusA. I[BI/I)KCHI/Ie IIJTAHET

HabGnroaeHue v 00CyKIeHUE OMBITOB C
JBIDKCHUEM TeJjla MPU YMCHBIIICHUU BIUSHUS
JIPYTUX TeJl, IPEISTCTBYIOIMIMX JBHKECHUIO.
AHanmu3 TekcTa ["aauies ¢ onucanueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHCHHE 3a/TaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cy>x1IeHrEe BO3MOXKHOCTH BBITIOJIHCHHS

3dKOHA MHCPIHUHU B PA3JINYHBIX CUCTCMAX
OTCUCTA.

Habmronenune un o0Ccy)aeHne MeXaHMIeCKUX
SIBJICHU, IPOUCXOIAIINX B CUCTEME OTCUETA

«Tenexka» npu ee paBHOMEPHOM
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BOKpyr Connua. IlepBas
KOCMHMYECKasi CKOPOCTb.

HeBecoMocTh U nieperpy3Ku.

PaBHOBECHE MaTepraIbHOM
TOYKHU. AOCOIOTHO TBEPIOE
Teno. PaBHOBECUE TBEPIOTO
T€JIa C 3aKPEIJIEHHON OChIO
BpallleHUsl. MOMEHT CHUJIBI.
LlenTp TsKECTH

u YCKOPCHHOM JABMXKXCHHNU OTHOCHUTCJIBHO

KabuHeTa (PU3UKH.

JlelicTBUs ¢ BEKTOpPaMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOYKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaGmronenue w/uinum mpoBeJEHUE OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUJIOKEHHOW K HEMY CHJIBI M MacChl
Tena.

AHanu3 U 00bSICHEHUE SIBICHUN C
UCII0JIb30BaHUEM BTOPOro 3akoHa HeroToHa.
Pemienue 3a1a4 ¢ UCMoIb30BaHUEM BTOPOTO
3akoHa Hbl0TOHA M MpaBuiia CIOKEHUS CUJL.
OnpenenenHue KeCTKOCTH NPYKUHbI. AHAIN3
CUTYallMii, B KOTOPBIX HAOJIIOIAI0TCS

ynpyrue neopmaiiiu, u uX 00ObsICHEHHE ¢
UCIIOJIb30BaHuEM 3akoHa ['yka.

Pemiennie 3aad Cc UCHOIB30BAaHUEM 3aKOHA
I'yka. MHccnegoBanue 3aBUCHUMOCTH — CHIIBI
TPEHUsI CKOJBXKEHUSI OT CHJIbI HOPMAJIBHOTO
JIABJICHUS.

OO6cyxaeHue pe3ysbTaToB UCCIEAOBAHMUS.
Onpenenenue korpduiieHTa TpeHus
CKOJIb)KECHHS.
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N3mepeHne cuitbl TpEHUS MTOKOS.
Pemenue 3a1a4 ¢ ucnoab30BaHUEM (POPMYIIbI

JJIs1 CUJIbI TPCHUA CKOJIBKCHUS.

Ananuz JIBUKEHHUS TEJI TOJIBKO IO € CTBUEM
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CHJIBI TSDKECTH — CBOOOHOTO TIa/ICHUS.
OOBbsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJCHUS OT MacChl Tela.
O1ieHKa BEIMYMHBI CUJIbI TATOTEHMUS,
JEUCTBYIOIIEN MEKY ABYMS TEIIAMHU

(m7st pa3HbBIX Macc).

AHanu3 ABUKEHUS! HEOECHBIX TeJl 0T
JNEUCTBUEM CHWJBl TITOTEHUS (c
UCIIOJIb30BAaHUEM  JIOTIOJHUTEIBHBIX
MCTOYHHUKOB UH(POPMALIHH).

Pemenue 3a1a4 ¢ MCMOIB30BAHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS U POPMYIIbI JIJIst
pacyera CUJIbl TSHKECTH. AHAIN3
OpPUTHMHAIBHOTO TEKCTA, OMUCHIBAIOILIETO
MPOSIBJIICHMSI 3aKOHA BCEMHPHOTO TATOTEHUS,
BBITIOJTHEHHE 3a/1aHUH 110 TEKCTY (CMBICIIOBOE
yreHue). HaGmroaenue u o6CcyxieHrne onbITOB
110 U3MEHEHHUIO BECA TeJIa TP YCKOPEHHOM
JBUYKEHUU.

AHanu3 yci0BHil BO3BHUKHOBEHHSI HEBECOMOCTH
U TIEPErpy3KHu.

Pemenue 3aay Ha onpeziesieHUe Beca Tena B

Pa3JINYHbIX YCJIOBHIAX.
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AHanu3  cuj, JEUCTBYIOIIMX HA  TEJO,
MOKOSIIIEECS Ha OTIOPE.
Ornpenenenue HeHTpa TAKECTH Pa3IHUUHbIX TEN
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1.3.

3aKOHBI COXpaHCHUA

10

Nmnynsc Tena. 3menenne
uMIyJibsca. MIMmysabc CUIIbI.

3akoH COXpaHEHUs
UMITYJIbCA. PeakTuBHOE
TIBIDKEHUE.

Mexanunueckas paboTta u
MOIIHOCTb. PaboTta cun
TSOKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
pabotsl. [ToTeHnmanpHas
JHEprus Tena, HOJAHATOro
Ha/Jl TOBEPXHOCTHIO 3EMJIU.
[ToTeHUMaNbHAS SHEPTUS
CXKATOW MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KUHETUUECKOH
SHEPrUU. 3aKOH
COXPaHEHHS] MEXaHUYECKOM
SHEPIrUu

HaOmronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPHUPYIOLIUX ITepeaady UMITyJIbCa
IIPY B3aUMOJEHUCTBUH TEI, 3aKOH
COXpaHEHUS UMITYJIbCa MPU a0COJIFOTHO
YIPYTOM M HEyNPYIOM B3aUMOJACUCTBUU
TeJl. AHAIU3 CUTYalui B OKPYKarOIIEen
JKA3HU C UCITOJIb30BAHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Pacnio3HaBaHue sIBIEHUS PEAKTUBHOIO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IprMeHeHne 3aK0Ha COXPAHEHUS UMITYJIbCa
JUISL pacyeTa pe3yJIbTaTOB B3aUMOJAEHCTBUS TEI
(Ha mpuMepax HEeyNpyroro B3auMOACUCTBUS,
YIPYTroro LHEHTPaJIbHOTO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEN, OJHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenue 3amau ¢ uCIonb30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenne pabOThI CUITbI YIIPYTOCTH

IIPU TOABEME TPy3a C UCIIOJIB30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenne NoTeHIualibHON S3HEPTUHA YIIPYTO
ne(OPMUPOBAHHON NPYKUHBI.
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N3mepenre KHHETUYECKOU YHEPIUU TeJla 10
JUTMHE TOPMO3HOIO IyTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
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MOTEHIIMAJIbHON ¥ KHUHETUYECKON SHEPTUM TeJla
IIPY JIBUKEHUH IO HAKJIOHHOM IIJIOCKOCTH.
DKcrepuMeHTaIbHas IIPOBEPKaA 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU TIPH
cBOOOHOM majaeHuu. [IpuMeHeHue 3aKoHa
COXPaHEHUSI MEXaHUYECKOW SHEPTUHU TSI
pacdeTa NOTEHIIMAIbHOW U KUHETUYECKOU
SHEpruu tena. Pemenue 3amad ¢
VICTIOJIb30BAHUEM 3aKOHA COXPAHECHUS
MEXaHHYECKON IHEPTUH

Hroro 1o pazneny

40

Mexanuueckne K0J1e0aHUsI U BOJHBI
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2.1

Mexanuueckue
KOJIcOaHUs

KonebarenbHoe ABUKEHUE.
OcHOBHBIE XapaKTEPUCTUKU
KOJIeOaHMIt: TIepro,
4acToTa, aMIUIUTY/a.
Maremaruueckuu u
MPY>KAHHBIN MasTHUKH.
[IpeBpatenue sHeprun
pH K0JIeOaTETHLHOM
JBIDKEHU.

3aryxaroiue KoiaeOaHus.
BoIHyX1€HHbBIE KOTI€OaHMUsI.
Pe3onanc

Habmronenne koe0auuii 1o JEUCTBUEM CHIT
TSDKECTH M YIIPYTOCTH U OOHAPYKEHHUE
OT00HBIX KOJI€OAHMIA B OKPYKAIOIIIEM MUDE.
Ananu3 xonebaHuii rpy3a Ha HUTH U Ha
IPYXKXUHE.

Ornpenenenre 4acTOThI KoeOaHui
MaTeMaTHYECKOr0 M MPYKUHHOTO MasTHUKOB.
Habmronenue u oObsICHEHHE SIBIICHHS
pe3oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEPHOIA
KOJIeOaHMI IMOABEIICHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEPHOIa KOJIeOaHUMA

I'py3a, IOABCIICHHOI'O K JICHTC, OT MAaCChI I'py3a.

Habmtonenue u o0Cyx eHre OnbITOB,
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JEMOHCTPUPYIOIIUX 3aBUCUMOCTD IEPHOJA
KoJie0aHUM NPYKUHHOTO MasiTHUKA OT

MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
[IpruMeHeHne MaTeEMaTHYECKOTO

Y IIPY’KMHHOTO MAsITHUKOB B KA4E€CTBE MOJEIEN
JUISL ONMCaHMsI KOJIEOaHUN B OKPY KaroIleM
MHpE.

Peuienue 3a1a4, CBA3aHHBIX C BBIYMCIICHUEM
WIH OLICHKOM 4acTOThI (TIepruosia) KoJeOaHuM.

Hszmepenue yckoperus c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

Mexannueckue BOJIHBL.
CBoiicTBA ~ MEXaHUYECKHUX
BOJIH. IIponosibHbIE u
nonepeyHbie BOJIHBL. J[JinHA
BOJIHBI U CKOPOCTh €€
pacnpoCTpaHEHUs.
Mexanuyeckue BOJIHBI B
TBEPAOM TETE,
CEUCMUYECKNE BOJIHBI.

3BYK. ' pOMKOCTb 3ByKa U
BbICOTa TOHA. OTpakeHue
3Byka. MH(pa3ByKk u
YIBTPa3BYyK

OOHapyxeHue ¥ aHAJIU3 BOJTHOBBIX SIBJICHHHN B
OKpY>KaroIleM MHUpe.

HaOmronenue pacnpoctpaHeHus

MIPOJIOJIBHBIX M TTOTIEPEYHBIX BOJH (Ha
MOJIEIN) U OOHAPYKEHUE aHATIOTUYHBIX
BHJIOB BOJTH B MPUPO/IE (3BYK, BOJTHBI HA
BOJI¢). BrrunciieHue NiuHbBI BOJHBI U
CKOPOCTH PacipOCTPAHCHUS 3BYKOBBIX BOJIH.
DKCIepuMEHTAIEHOE ONIPEICIICHUE TPAHUI]
JaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOAHUH.

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThl (B TOM YHCJIE, C MCIOJIb30BAaHUEM
MY3bIKaJIbHBIX HHCTpyMeHTOB). Habmonenue
U OOBSCHEHHE SBJICHMUS AaKyCTUYECKOTO
pe3oHaHca.
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AHaJIN3 OPUTMHAIBHOTO TEKCTA,
NOCBSILIEHHOT0 UCMHOJb30BAHUIO 3BYKa (MU
yJIbTPa3ByKa) B TEXHHUKE (IXOJIOKALIUS,
yJIBTPa3BYK B MEIULMHE U JIP.); BBIIOJHEHUE
3aIaHUi TI0 TEKCTY (CMBICIOBOE YTCHUE)

Hroro no pazneny

15

3J'ICKTpOMaFHI/lTHOe MoJI€ H 3JICKTPOMAIrHUTHBIC BOJIHDI

3.1

DIJIEKTPOMArHUTHOE
noJie

" 3JICKTPOMAIrHuTHBIC
BOJIHBI

6

DIIEKTPOMArHUTHOE TIOJIE.
DIEKTPOMAarHUTHBIE BOJIHBI.
CgolicTBa
AIEKTPOMArHUTHBIX  BOJIH.
[[Ixana 37EKTPOMAarHUTHBIX
BOJIH. Hcnonb3oBaHue
AJIEKTPOMArHUTHBIX ~ BOJH
JUISL COTOBOM CBSI3H.
DNeKTpOMarHuTHasi IpUpoaa
ceeta. CkopocTh  cBera.
BousiHOBBIE CBOMCTBA CBETA

[TocTpoenue paccykaeHuit, 000CHOBBIBAIOIITNX
B3aMMOCBSI3b JIEKTPUIECKOTO U MAarHUTHOTO
IOJIEN.

DKCHepUMEHTAIBHOE U3YYEHUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C
MIOMOII[BI0 MOOUJILHOTO TelleoHa).

AHau3 peHTITeHOBCKUX CHIMKOB
YeJI0BEYECKOTO OpraHu3Ma.

AHaM3 TEeKCTOB, ONTUCHIBAIONINX MPOSBICHUS
3IEKTPOMATrHUTHOTO U3JTyUYCHHSI B TIPUPOJIC:
YKUBBIC OPTaHU3MBI, H3Ty4YeHUs HEOSCHBIX TE
(CMBICJIOBOE YTEHUE).

Pacmio3naBanue u aHanM3 pazIUYHBIX
PUMEHEHUH 3JIEKTPOMArHUTHBIX BOJTH

B TCXHHKE.

N3ydyeHne BOJIHOBBIX CBOMCTB cBeTa. PelieHue
3aJad C HUCIOJIb30BaHHEM (HOpMyI TUTSL
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CKOPOCTH OJJICKTPOMArHWTHBIX BOJIH, IJIHMHBI
BOJIHBI 1 4aCTOThI CBETa

Hroro o pazneny

CBeToBbI€C ABJICHUSA
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4.1

3aKOHEI
pacrpocTpaHeHuUs
CBETa

JlyueBas Mmonens cBera.
Hctounuku ceera.
[IpssmonHeHOE
pacIpocTpaHEeHue CBETA.
3armenus Connua v JIyHsL.
Otpaxxenue cpera. [lmockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomiienue cBera. 3akoH
npesioMieHus ceera. [lomHoe

BHYTpPEHHEE OTpaXECHHE
CBETAa. Hcnonb3oBaHue
MIOJIHOTO BHYTPEHHETO

OTpPaXKCHUA B OINTHYCCKHX
CBCTOBOAAX

HaGnronenue onpITOB, TEMOHCTPUPYIOITUX
SIBJICHUE MPSMOJUHEUHOTO PaCIpOCTpaHEHUS
cBeTa

(BO3HMKHOBEHHE TCHU U TOJIYTCHH), U

WX MHTEPIPETAIUs ¢ UCTIOIb30BaHUEM
MIOHSTHSI CBETOBOIO JTyya.

OOBsiCHEHHE U MOJICIIMPOBAHHUE

COJTHEYHOT'O0 W JIYHHOTO 3aTMEHUH.
HccnenoBanue 3aBUCUMOCTH  yTJja
OTpakE€HMs CBETOBOIO JIy4ya OT yTJjia

MajeHus.

N3yuyenue cBOMCTB N300pakeHUSI B TNIOCKOM
3epKare.

HaOmronenne u 0o0bICHEHHE ONBITOB II0
NOJIYYEHUIO U300pakeHUl B BOTHYTOM U
BBIITYKJIOM 3€pKajiax.

HaOmronenne u 00bICHEHHE OIBITOB 110
MPEJIOMJICHHUIO CBETA Ha TPAHUIIC Pa3TUIHBIX
cpel, B TOM YHCJIE€ ONBITOB C MOJIHBIM
BHYTPEHHUM OTpaxxeHuem. MccinenoBanue
3aBUCUMOCTH YTJia IPEJIOMJICHUS OT yTJia
naJIeHusi CBETOBOIO JIyda Ha TPAHUIIE «BO3TyX—
creksio». Pacmo3HaBaHue SIBJIEHUM OTPaKEHUS

" IIpCIIOMIICHHA CBCTA B HOBCGI[HGBHOI\/’I
ZKHU3HU.
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AHanmu3 1 00bSICHEHHUE SIBJICHUSI ONITHYECKOTO
MUpaxa.

Pemenue 3aJa4 C UCII0JIb30BAHUCM 3aKOHOB
OTPAKCHUA U IIPCIIOMIICHUSA CBCTA

JIvH3bI ¥ onITUYECKHE 6 JIunza. Xon mydeit B iuH3e. | [lonyueHne n300pakeHui ¢ TOMOIIBIO
IpHOOPEI OnTtiyeckas cucTema coOuparoniel U paccernBarollen JIMH3.
doToamnmapara,

Omnpenenenre HOKYCHOTO PACCTOSHHUS
MHUKpPOCKOIIa M TEJIECKOIIA.

I'ma3 xak onTudeckas

cucrema. bin3zopykocTs u
ATBHO30PKOCTD AHanu3 ycTpoucTBa U MPUHIUIIA JCHCTBUS

1 ONTUYECKOU CHUJIBI cOOMparoIeit

JIMH3BbI.

HEKOTOPBIX ONTUYECKUX MPUOOPOB:
¢doToanmapara, MUKpOCKONA, TEIECKOIIA.
N3ydenne Mozenu ria3a Kak ONTHYECKON
CUCTEMBI.

AHanu3 sBJIeHUH OIM30pyKOCTH U
JaJIbHO30PKOCTH, IIPUHLIMIIA IEUCTBHUS
OYKOB
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4.3 | PaszmoxkeHue 6eoro 3 Paznoxenue 6enoro ceera B | Habmomenue pa3noskeHus 0€JI0ro cBeTa
CBETa B CIIEKTP cnektp. OnbiTel HploTOHA. B CIIEKTP.
CnoxeHue CrieKTpabHbIX HaGmonenune u 00bSICHEHUE OIBITOB 10
1seToB. Jlucrepcus cera MOJIYYCHHIO OCJIOTO CBETA MPH CIOKECHUN
CBETa Pa3HbIX IIBETOB.
[IpoBenenuie U 0ObSICHEHUE OIBITOB 10
BOCITPUSTHUIO 1IBETA MPEAMETOB MPHU UX
HaOJIOICHUH Yepe3 IBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
KBaHTOBBIC SIBJICHUS
5.1 | Ucnyckanue u 4 OmnbiTel Pezepdopna u O6cyxaenue 1enu onbiToB Pezepdopna mo

IIOoTJIOIMICHUEC CBCTA
aTOMOM

TUIAHETapHAs MOJEIb
aroMa. Monens atoma
bopa. Hcnyckanne n
MOTJIOIICHUE CBETa aTOMOM.
KBanutsl. JInneiiuaTeie
CIIEKTPBI

VICCIIEIOBAHUIO aTOMOB, BBIJIBUKEHHUE TUIIOTES
0 BO3MOXHBIX pe3yabTaTax ONbITOB B
3aBHCUMOCTH OT IPEATNIOIAracMoro CTpoCHuUs
aTOMOB, (POPMYJIMPOBAHUE BHIBOAOB U3
pe3yIbTaTOB OIBITOB.

OO6cy>xaeHue NpoTUBOPEUHA TIIaHETapHOU
MOJIEJIA aTOMa U OCHOBAHUM [Tl TUIIOTE3bI
Bopa o crannonapHbeix opOUTax 3JEKTPOHOB.
HaGnronenue CrulonHbix U JIMHEWYaThIX
CIIEKTPOB U3IIy4YCHHUS PA3IMYHBIX BEIICCTB.
OObscHEHNE IMHEHYAThIX CIIEKTPOB U3JIyUYEHUs
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5.2

CtpoeHue aTOMHOTO
anpa

PamnoaktuBHOCTE. Amb(ha-,
OeTa- ¥ raMMa-H3JTy4YCHHUS.
CtpocHHE aTOMHOTO sjpa.

Hyxionnas MOJIEIIb
aTOMHOro sxpa. M3oromsl.
PannoakTuBHbBIE

IIPEBPAILECHUS. [Iepnon

mojiypaciiaga aTOMHBIX SAACP

OO6cyxneHre BO3MOXHBIX THUIIOTE3 O MOJETSX
CTPOEHUA s/1pa.

Omnpenenenue cocrasa siep M0 3aJaHHbIM
MacCOBBIM U 3apSI0BBIM YUCIIAaM H IO
TIOJIOKEHUIO B TIEPUOINIECKON CUCTEME
JJIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sApa U €ro
MIOJIO’KEHUS B IEPUOANYECKOM cucTeMe Mpu
0-paIMOaKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIIL [0 TOTOBBIM
doTorpadusim.

OO6HapyxeHue U N3MepeHne pauaimoHHOTO
(oHa ¢ TOMOIIBIO TO3UMETPA, OIIEHKA €TO
WHTEHCUBHOCTH.

Ananun3 OMOJIOTHYECKUX NU3MEHEHHUIA,
MPOUCXOJAIINX TOJ  JECUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUH.

Hcnonp3oBanue PaanOaKTUBHLBIX HSJIy‘lCHI/IfI B
MCAUIIUHEC
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5.3 | SlnepHbie peakiuu 7 Snepnsbie peakunu. 3akoHbl | PelieHue 3a1au ¢ uCNoIb30BaHUEM
COXpaHCHUA 3apANOBOTO U 3aKOHOB COXPAaHCHHS MACCOBBIX U
MacCOBOTO YHCEIL. DHEPrus 3apsAIOBBIX YMCENl Ha OIpe/cIeHUe
CBSI3M aTOMHBIX S1EP. CBA3h | hesynpTaToB SAEPHBIX PEAKIMIL; AHATH3
Macchl 1 SHEPruH. PEaKUMH | posnvioHOCTH MM HEBO3MOKHOCTH
CUHTE3a U ICJICHUS SAEDP. .
A Acp SIZIEPHOMN PEAKIUU.
HcToyHuKm 3HEprUn
O1ieHKa SHEPIUU CBS3U AJIEP C UCITOIB30BAHUEM
CouHIIa ¥ 3BE3]I. . .
dbopmybl DUHIITEHHA.
SlnepHas sHepreTuka.
JleHCTBIS PaIHOAKTHBHBIX OO0cyx1eHue MePCIeKTUB UCTIOIb30BaAHUS
W3TyYeHUil HA KIBbIE YIIPaBJSIEMOT0 TEPMOSIEPHOTO CUHTE3A.
OpraHH3MBI OO6cyxeHre MPeuMyIeCTB U SKOJOTUYECKUX
po0JieM, CBSI3aHHBIX C SJIEPHON SHEPIETUKON
Hroro no pazneny 17

IHoBTOPUTEIBLHO-00001IAKOINNIA MOAYJIb

[ToBTOpEeHue u
00o001IeHne

coliep KaHus

Kypca

busuku 3a 7-9 kiaccel

9

CucreMaTtuzauusi u
0000111eHHE TTPEAMETHOTO
COJICPKaHUs U OIbITA
JESATCIIBHOCTH,
MIPUOOPETCHHOTO TIPH
W3YyYEeHHUHU BCETro Kypca
(bU3UKH OCHOBHOTO OOIIIETO
oOpa3oBaHUs.

BrinonHenue yuyeOHbIX 3ajaHul, TPEOYIOIINX
JEMOHCTPALlMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPAaMOTHOCTB:

— IPUMEHEHUS TIOJyYEHHBIX 3HAaHUI

JUIS HAYYHOTO OOBSICHEHUS

(bU3HYEeCKUX SBICHUMN B OKpYKaIOIeH
IpUpPOZE, B MOBCETHEBHOW XKU3HU U
BBISIBJICHUS
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HOI[FOTOBK& K OCHOBHOMY (1)H3H‘-I€CKI/IX OCHOB psiZia COBPEMCHHBIX

roCy1apCTBEHHOMY TEXHOJIOT UM,

SK3aMeHy 1o pusnke ama | MPUMEHEHHS] OCBOCHHBIX

oby4atomuxcs, _ | OKCIIEPUMEHTAJIbHBIX YMEHHUM IS
BBIOPABILINX OTOT y4eOHbIH uccie0BaHus GU3NIECKUX SBICHUN, B TOM
MpeIMET

quClie JJIs1 IPOBEPKHU TUIIOTE3 U BBISBICHUS
3aKOHOMEpHOCTEN. Penienne pacdyeTHsIX 3a1a4,
B TOM YHCJIE IPEAIOIATA0IIHNX UCIIOJIb30BAaHUE
(U3HUECKUX MOJIEIE U OCHOBAaHHBIX Ha
COJIepKaHUM PA3MYHBIX pa3JIejoB Kypca
¢u3uku. BeinosHeHUe U 3amuTa rpyninoBbIX
WIA WHAUBUAYAIBHBIX TPOEKTOB, CBSI3aHHBIX C
coJiepKaHueM Kypca PU3NKU

Wroro no pazneny 9
OBIIEE  KOJIMYECTBO 102
YACOB I1O ITPO'PAMME
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INEPEYEHDb (KOAU®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBLHIEI'O OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUA 11O ®PU3UKE

B ¢enepanbHbIX M pernoHaNbHBIX MPOLEAYpaX OIEHKH KauecTBa 0Opa30BaHUS
UCTIONB3YeTCsl TepeyeHb (KoaudukaTop) pacmpeeleHHbIX MO KJaccaM IMPOBEPSEMBbIX
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MNpPOTrpamMMbI
OCHOBHOTO 00111eT0 00pa30BaHus U 3JIEMEHTOB COJIEp)KaHus 1o (pu3mKe.

7 KIIACC IIpoBepsieMble npeMeTHbIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pazoBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHus
pe3yabpTara

1.1 WCMOJIb30BaTh U3YYEHHBIC MOHATHS

1.2 pa3InyaTh SIBJICHUSA MO ONUCAHUI0 MX XApAKTEPHBIX CBOWCTB M HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHHE

1.3 pacno3HaBaTh MPOSIBICHUE HW3YYCHHBIX (U3NYECKUX SIBIICHUN B
OKPY’KaroleM MUpE, B TOM 4ucie (u3nyeckue sBieHUs B MPUPOJIE,
IPU 3TOM TEPEBOANTH MPAKTHYECKYIO 33/1a4y B YU4COHYIO, BBIICTSATh
CYILIECTBEHHbIC CBOMCTBA (TIPU3HAKHN) (DU3NUECKUX SIBJICHUMN

1.4 ONKCHIBATh M3YyYECHHbIE CBOWCTBA Tell W (PU3MYECKUE SBICHMUS,
UCHIONB3Ysl (PU3MYECKHEe BEIUYMHBI, NpPU ONHMCAHWU MPABUIIBHO
TpPakTOBaTh (PU3MUECKUA CMBICT HCHOJIb3YEMbIX BEJIMYHMH, UX
0003HaYEHUs U €UHULBI (PU3NUYECKUX BEJIMUMH, HAXOAUTH (POPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMUYMHAMH, CTPOUTh TIpaUKM  HM3YyYEHHBIX  3aBUCUMOCTEH
(bU3UYECKUX BEITMYHUH

1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBIICHUS U TPOLECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbl, IPH 3TOM JaBaTh CIIOBECHYIO
GOpMyIMpPOBKY 3aKOHa UM 3alUChIBaTh €ro  MaTeMaTHYeCcKoe
BBIPAKECHHE
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1.6

OOBSCHATh (PU3UYECKHUE SIBICHHUSA, IMPOLECCHl U CBOWCTBA Tel, B TOM
YHUCJIE U B KOHTEKCTE CUTYaLUi IPAKTUKO-OPUEHTUPOBAHHOIO

XapaKkTepa: BBIABIATH IPUYNHHO-CIICICTBEHHBIE CBS3U, CTPOUTH
00BsicHEeHHE U3 1 — 2 TOTHYECKUX IIaroB ¢ Onopoi Ha 1—2 U3y4eHHBIX
CBOMCTBAa  (PU3HUECKHUX ABIICHUH,  (PU3NYECKUX 3aKOHa
WJIM 3aKOHOMEPHOCTH

1.7

pelIaTh pacueTHhIE 3a1a4d B 1 — 2 NIEUCTBHSA, UCIIOIB3Ys 3aKOHBI U
dbopmyIIbl, CBA3bIBatONIME (PHU3HMUECKUE BETMUYMHBI: HA OCHOBE aHaJIU3a
YCIOBHUS 3aJayd 3alHChIBAaTh KPAaTKOE YCIOBHE, IOJICTABIATH
¢uznyeckue BeIUYHUHBI B (HOPMYIIbI U IPOBOAUTH PacYeThl, HAXOAUTh
CIpaBOYHbIE JAaHHBIE, HEOOXOIUMBIE I PELICHUS 3a/1a4, OLICHUBATh
PEANMCTUYHOCTh NOJy4YEHHON (PU3UUECKON BEIIMUMHBI

1.8

pacrno3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MPU IMOMOIIU
(GU3MYECKUX METOJOB, B OIMCAHWM MCCIEIOBAaHUSA BBIACIATH
OpoBepsieMOe  MpEANojokeHue  (TMIoTe3y),  pazauyarb |
MHTEPHPETUPOBATH MOIYUEHHBINA pE3yJIbTaT, HAXOIUTh OLITMOKH B XO/€
OIIBITA, JIEJIATh BBIBOJBI 10 €T0 pe3yjibTaTaM

1.9

MPOBOJUTH ONBITHI MO HAOMIONCHUIO (U3UYECKUX SBICHUN WIH
dbu3myecknux  CBOMCTB  Tel:  (QoOpMyIUpOBaTh  MPOBEPSEMbBIC
MPEANoJoKeHUs, coOupaTh  YCTaHOBKY U3  MPEIJIONKEHHOTO
000py0BaHUs, 3aMMCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHATH TIPSIMbIE W3MEPEHHS C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHU N

1.11

MPOBOAUTL  HCCIEIOBAHME 3aBUCUMOCTU  OJHOM  (pu3MYECKOU
BEJIMYUHBI OT JPYrOM C HWCIIOJb30BAHUEM MPSIMBIX HW3MEPECHUM,
y4acCTBOBAaTh B IUIAHUPOBAHUU YYEOHOTO HCCIICIOBAHMS, COOMpPATh
YCTAHOBKY M BBITIOJHATH U3MEPEHUS, CIIEYS MPEAJI0KECHHOMY ILJIaHYy,
(bUKCUpPOBATH PE3YNHTATHl TMOJIYYCHHOW 3aBUCUMOCTH (U3HUECKUX
BEJIMYMH B BUJIE TIPEJIOKESHHBIX TAOJIHI] U TpaUKOB, J1e7aTh BHIBOIBI
10 Pe3yJIbTaTaM UCCIEAOBAHUS

1.12

MPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMYHUH, CIEHYs
MPEIOKEHHOW UHCTPYKITUU: TIPU BBHITIOJIHCHUH U3MEPEHUN coOupaTh
SKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIISITH 3HAYEHUE HCKOMOM
BEJIMYUHBI
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1.13

coOmoaaTh TMpaBWia TEXHUKH Oe30macHOCTH mpu  pabore cC
Ja00paTOPHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh IPUHIIUIIBI IEUCTBHS TPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKTepU30BaTh MPHUHIMIIBI JCHCTBHS HM3YyUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C MOMOIIBIO UX ONMKMCAHUS, UCTIOIb3YS

3HAHUS O CBOMCTBax (1)I/IBI/I‘IGCKI/IX SIBIICHUU U HCO6XO,ZII/IMI>I€
(1)I/ISI/II-ICCKI/IG 3aKOHBI U 3aKOHOMCPHOCTHU

1.15

MPUBOAUTh TPUMEPHl (HAXOAUTh WHPOPMAINMIO O MpPUMEpax)
MPAKTUYECKOT0 UCIIOJIb30BaHUs (PM3UUECKUX 3HAHUI B OBCETHEBHOM
YKU3HU JIJ1s1 o0ecreueHus 0€30MacHOCTH MpU 0OpaIieHur ¢ Ipudopamu
U TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 370pOBbI U
COOJTIOICHUS HOPM DKOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere

1.16

OCYULIECTBJISITh OTOOP MCTOUYHHUKOB MH(pOpManuu B ceTu MHTEepHET B
COOTBETCTBUM C 33JaHHbIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUM M MyTEM CpPAaBHEHUS Pa3IUYHbIX HCTOYHUKOB
BBIIETIATh MH(GOPMAIMIO, KOTOpas SBJISETCS MPOTUBOPEUYUBON MK
MOJKET OBITh HEIOCTOBEPHOU

1.17

HCMOJIb30BaTh npu BBITIOJIHCHU U y4eOHBIX 3aaHUN
HAyYHOMNOMYJISIPHYIO ~ JIUTEPATypy  (PU3HUECKOTO0  COJEpKaHUs,
CIIpaBOYHBIE MaTepualbl, pecypcbl cetu HWHTEpHET, BIANETh
MpUeMaMH KOHCIIEKTUPOBAHUSI TEKCTa, TpeoOpa3oBaHus UHGOpMAIUU
Y3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIECHNUS
Ha OCHOBE 2 — 3 UICTOYHUKOB UH(OpMAINU (PU3NUECKOTO COAEPKAHMS,
B TOM 4ucCle NMyOJIMYHO AeNaTh KpaTKHE COOOIIEHUS O pe3yJsibTaTax
OPOEKTOB WM Y4YEOHBIX MCCIEAOBAHUNA, TPU STOM TI'PAMOTHO
UCITI0JIb30BaTh U3YUYEHHBIN MOHATUHUHBIN annapart Kypca QU3HKH,

COIIPOBOXKIATH BBICTYIIJICHHUC HpCSCHTaHHeﬁ

1.19

MIPY BBITIOJIHEHNWU YYEOHBIX TTPOCKTOB M UCCIICIOBAHUN PACTIPEACIISTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C TTOCTaBJICHHBIMU 33Jla4aMH,
CJICIUTH 3a BBITIOJHEHWEM ITUTaHA JCHCTBUM, aJIEKBATHO OIEHUBATH
COOCTBEHHBI BKJIaJl B JIEITEIBHOCTh TPYIIbI, BHICTPAUBAThH
KOMMYHUKaTUBHOE B3aHUMO/ICHCTBHE, YUUTHIBAsS MHEHHE
OKPY’KAIOIIUX
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IIpoBepsieMble 3J1eMEHTBI COAEP:KAHUSA

Kon Kon [IpoBepsieMbIe 2IIEMEHTBI COAECPKAHUS
pa3aena | d3JIeMeHTa
1 OU3NKA U EE POJIb B ITIO3HAHWN OKPYXXAIOIIEI'O MH1PA

1.1 ®u3nka — HayKa o npupoze. SBienus npupoasl. Puznueckue
SABJICHUS: MEXAHUYECKHE, TEILIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC

1.2 dusnueckre BeInYUHbI. M3mMepenne (pu3nyecKkrux BeJINYHH.
duznyeckue npubopsl.  [TorpemHoctsb

n3MepeHu. MexxayHapoiHasi CHCTEMA €IMHUII

1.3 EctecTBeHHO-Hay4YHBI METOJA TO3HAHMS: HaOJIOJIEHUE,
IIOCTAHOBKAa HAy4YHOI'O0 BOIIPOCA, BBIJBHKEHHE THUIIOTES,
DKCIIEPUMEHT 10  MPOBEPKE  TUIOTE3, OOBSICHEHHUE
Ha0JII0Ja€MOT0 SIBJIICHUS

1.4 Onucanue GU3NYECKUX SBICHUN C TOMOIIBIO MOJIeNIEH

1.5 [IpakTrueckue pabOTHI:
N3mepeHne paccTOSHUM.
N3mepennie oObema KHIKOCTH U TBEPAOTO TeNa.
Ornpenenenue pa3MepoOB MajbIX TEN.
M3mepenne TemiepaTypbl IpH IIOMOIIH KUJKOCTHOTO
TEPMOMETpPA U JAaTUYUKA TEMIIEPATypPbl

2 ITEPBOHAYAJIBHBIE CBEJAEHNWA O CTPOEHMU BEHIECTBA

2.1 CtpoeHue BelIeCTBA: aTOMbl M MOJIEKYJbI, UX pPa3MEpBI.
OnbIThI, JOKa3bIBAOIINE JUCKPETHOE CTPOEHUE BEIIECTBA

22 JIBrkeHne vactull BemecTBa. CBs3b CKOPOCTH JBHYKECHHUS
4yacTHI] ¢ Temrneparypoid. bpoyHoBckoe nBuxenue, ntudys3us

2.3 Bzaumopericteue  yacTuil BEIIECTBA: MIPUTSKEHUE
U OTTAJIKUBaHUE
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24 ArperatHble COCTOSIHHS  BEIIECTBA: CTPOEHUE Tas3o0B,
KUIKOCTEH W TBEpAbIX  (KPUCTAUIMUECKHX)  Tell.
B3aumocBsi3p MeXIy CBOMCTBaAaMM BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M WX aTOMHO-MOJICKYJISIPHBIM
CTPOEHHEM

2.5 Oco00EeHHOCTH arperaTHBIX COCTOSTHHM BO/IBI

2.6 [TpakTrueckue pabOTHL:

Onenka TuameTpa aToma METOJIOM 030 (0):!
(c ucnostpzoBanueM dororpaduii).

OnbITel IO HAOJMIOAEHHUIO TEIUIOBOTO PaCIIUPEHHs Ta30B.
OnpITel IO OOHAPYXKEHUIO JEHCTBUS CHUII MOJIEKYJSIPHOTO
MIPUTSKECHUS

JIBVDKEHUE U B3AMMOJIECTBUE TEJ

3.1 Mexanunueckoe ABmkeHUEe. PaBHOMEPHOE M HEPABHOMEPHOE
JBH>)KCHUE

3.2 Ckopoctb. CpemHsii  CKOPOCTh IPU  HEPABHOMEPHOM
JIBW)KEHUU. Pacuer IyTu U BpEMEHU IBUKECHUS

3.3 SIBnenne mHepuuu. 3aKOH MHEpUMHU. B3amMonencTBue Ten
KAaK IPUYMHA M3MEHEHMs CKOPOCTHM JABWXeHHUs Tesl. Macca
KaK Mepa MHEPTHOCTH Teja

3.4 [InmoTHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHUIIE 00beMa BellecTBa

3.5 Cuita Kak XapaKTepUCTUKA B3aUMOICUCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH [ 'yka. I3mepeHne CUiibl ¢ TOMOILBIO
JWHAMOMETpa

3.7 SBneHue TATOTEHUs M cWia TspKecTH. Cuila TSKECTH Ha
Ipyrux mianerax. Bec rema. HesecomocTh

3.8 Cuia Tpenusi. TpeHre CKOIbXKEHU U TpEHUE MOKos. TpeHue
B IIPUPOJAE U TEXHUKE

3.9

CroxeHue Cui, HalpaBlICHHBIX IO  OJHOU
npsMou. PaBHonencTByomas cui
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3.10 [TpakTrueckue paboThI
Omnpenenenne CKOPOCTH paBHOMEPHOTO JBMXKEHUS (LIapHrKa
B JKMJIKOCTH, MOJIETT DSJIEKTPUYECKOTO aBTOMOOWISI U TaK
nanee).
Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WIIH
mlapuka 1O  HAKJIOHHOM  miockocTH.  OmnpeneneHue
MJIOTHOCTH TBEPAOTO TeJA.
OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh PACTSKEHHUS
(tedhopmaniun) Npy>KUHBI OT MPUITOKEHHON CHIIBI.
OnbIThl, JIEMOHCTPUPYIOUIUE 3aBUCHUMOCTb CHJIBI TPEHHUS
CKOJIbXKEHHSI OT Beca Teja W XapaKTepa CONMPHUKACAIOIIUXCS
MMOBEPXHOCTEN

3.11 dusnUecKue SBICHUA B IIPUPOJEC: IPUMEPHI JIBWKECHHS C
Pa3JIMYHBIMUA CKOPOCTAMU B KUBOW U HEKUBOU MPUPOJIE,
JIEWCTBUE CUJIBI TPEHUSI B IPUPOJIC U TEXHUKE

3.12 TexHu4eckre yCTpomcTBa: JMHAMOMETP, MOIIAITHUKT

JABJIEHUE TBEPbBIX TEJI, X)KUJIKOCTEU U T'A30B

4.1 JlaBnenne TBepAoro Tema. CrocoObl  yMEHBIIEHHS
Y YBEJIUYCHUS JTaBJICHUS

4.2 JlaBnenue raza. 3aBUCHUMOCTD JIaBJICHUS Ta3a OT 00beMa,
TeMIepaTypbl

4.3 [lepenaua naBiieHWS TBEPIABIMU TEJIaMH, >XXUAKOCTAMH U
razamu. 3akoH Ilackans. [TneBMaTHuecKre MalIuHbI

4.4 3aBUCUMOCTb  JIaBJEHUS  KUAKOCTH  OT TJTyOUHBI.
['unpocrarnueckuii mapagokc. CooOiarommecs cocy/ibl.
['mapaBnnyecKkue MEXaHU3MbI

4.5 Atmocdepa 3emnu u armochepHoe nasneHue. [Ipudnmnb
CYILIECTBOBAHMSI BO3AYIIHOM 000704ku 3emyid. OmbIT
Toppuuennu. 3aBUCHMOCTH aTMOC(HEPHOTO JJABJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6 N3mepenue aTMoc(hepHOro JaBJICHHUS. [TpuGopsl

JUTSL I3MEpEHUst aTMOCHEPHOTO TaBJICHUS
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4.7 JlelicTBuEe KUIAKOCTH M Ta3a HA MOTPYKEHHOE B HHUX TEJIO.
BrrTankuBatomiast (apxumMeioBa) cuiia. 3akoH Apxumena

4.8 IInaBanue Ten. Bo3ayxoruiaBanue

4.9 [IpakTrueckue paboOTHI:
HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00beMa

MOrPY>KEHHOM B KUJKOCTh YaCTH TeJa.
OnpenesieHue BBITAJKUBAIOIICH CHIIBI, JIEMCTBYIONIEH Ha
TE€JIO, MIOTPYKEHHOE B JKUIKOCTD.

IIpoBepka HE3aBUCUMOCTH  BBITAJKUBAIOLICH CHJIBI,
JICVCTBYIOIIEN HA TEJO B KUJIKOCTH, OT MACChI TeJa.

OMBIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD BBITAIKUBAOLIEH
CWIbI, JCHCTBYIOIIEH Ha TEJIO B XUAKOCTH, OT 0Obema
MOTPY’KEHHOM B JKMJAKOCTh YaCTHU TE€la W OT IUIOTHOCTH
KHUJIKOCTH.

KonctpynpoBanue apeoMerpa Wik KOHCTPYUPOBAHUE JIOAKH
Y OIIPEJIECIICHUE €€ IPY30II0AbEMHOCTH

4.10 dusnueckue SABICHUS B MPUPOJE: BIUSHUE aTMOC(EPHOro
JIABJICHUS HA )KMBOUM OpPraHU3M, IUIABaHUE PbIO

4.11 TexHuueckue  yCTpPOMCTBA:  COOOMIAIOIIMECS  COCY/BI,
YCTPOMCTBO  BOJOIPOBOJA, THAPABIMYECKUUA  IIPECC,
MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOM HAcCOC,
apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT' 1

5.1 Mexanuueckas pabota
5.2 MexaHnuyeckass MOIITHOCTD
5.3 [IpocThie MeXaHU3MBI: pbIyar, OJIOK, HAKJIOHHAs TJIOCKOCTb.

IIpaBuio paBHOBECHS pblUara

54 [Ipumenenune npaBuiIa paBHOBECHSI phluara K 0JIOKY

5.5 «3osotoe mpaBmwio» MexaHuku. KodpduimeHT moiae3Horo
JeHCTBHAS MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY

1 TEXHHUKE
5.6 [ToTeHuManbHast SHEPTUU Teja, MOJHIATOrO HaJ 3eMIIeH
5.7 Kunerunueckas sHeprus
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5.8 [lonnas wMexaHuueckas SHCPIus. 3aKOH U3MEHEHUS U
COXpaHCHUA MEXaHUYECKOM OHCPIUHU

5.9 [IpakTrueckue paboOTHI:
Omnpenenenne pabOTHI CHITBI TPEHUS TTPU PABHOMEPHOM

JBW>KCHUU Teja M0 TOPU30HTAIBHON ITOBEPXHOCTH.
HccenenoBanne ycioBruii paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJIOHHOM MJIOCKOCTH.

N3ydeHne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPTUU

5.10 duznyecKue SIBJICHUS B IMpUPOJAC: pbIdaru B TCJIC YCIIOBCKA

5.11 TexHuueckue YCTPOMCTBA: phlyar,
MOJBU>KHBIN U HETIOJIBYXKHBIN OJIOKH, HAKJIOHHAS
MJIOCKOCTb, MPOCThHIE MEXAHU3MBI B OBITY

8 KJIACC IlIpoBepsieMmble npeAMeTHbIE Pe3yJbTaThl 0CBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMBbI

Kon [IpoBepsiemMble TPEAMETHBIE PE3YIIBTATHI OCBOCHUS! OCHOBHOM
MPOBEPSEMOTO 00pa3oBaTeIbHON MTPOTPaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHus
pe3ynbTaTa

1.1 WCIIOJIb30BaTh MTOHATHUS

1.2 pa3nyaTh SIBJICHUS MO ONMCAHUI0 MX XApAaKTEPHBIX CBOWCTB M HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBJICHHE

1.3 pacno3HaBaTh MPOSIBIEHUE W3YUYEHHBIX (PU3NYECKUX SIBICHUUA B
OKpY’KaloIlleM MUpE, B TOM uucie GU3NYECKUe SBJICHUS B MPUPOJE,
IPU 3TOM NEPEBOJAUTH MPAKTHUECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATD
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUYECKUX SIBICHUIN

1.4 ONMKCHIBATh HM3YYECHHbIE CBOWCTBA Tel W (PU3WYECKUE SIBICHMUS,

UCTIONIB3Ysl (PM3UYECKHE BEJIWYWHBI, TPU ONHUCAHWHM TPABUIHHO
TPakTOBaTh  (U3MYECKUH  CMBICI  HCIOJB3YEMBIX  BCIIMYUH,
0003HaYEHUS U eIUHUIIBI (PU3HUUECKUX BEJIMYWH, HAXOIUTh (DOPMYJIBI,
CBS3BIBAIONIUE JIAHHYIO (PU3WYECKYI0 BCIMYMHY C JIPYTHMH
BeIMYMHAMH, CTPOUTHh TpauUKW  HM3YyYCHHBIX  3aBUCUMOCTCH
(U3UIECKUX BEITMYHH
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1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUYECKUE SIBICHUS U TMPOLIECCHI,
UCIIONBb3Yysd W3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTHYeCKOoe
BBIPAKEHUE

1.6

OOBSCHATHh (PU3NUYECKHUE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyallM MPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIIATh MTPUYMHHO-CJICJACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1-2 norvyeckux IMIaroB ¢ NOMOIIbI0 1—2 H3yYEHHBIX CBOWCTBA
bu3nYecKux SIBICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pellIaTh pacuyeTHhIE 3aa4yd B 2 — 3 JIEWCTBHS, UCIIOIB3Ys 3aKOHBI U
dbopmyIibl, CBsI3bIBatONUE (DU3NUECKUE BETMUMHBI: HA OCHOBE aHaJn3a
YCJIOBUS 3a/1a4M 3aIMCHIBATh KPATKOE YCIOBUE, BBISBIISITH HEJOCTATOK
JAHHBIX JJIsI PEIICHUS 3ajadyu, BLIOMpATh 3aKOHBI U (HOPMYIIHI,
HEOOXOIUMbIE JJI €€ PEIICHUs, MTPOBOJUTh PacueThl U CPaBHUBATH
MOJYYEHHOE 3HaueHHEe (U3NYECKOM BEJIUYUHBI C H3BECTHBIMU
JAHHBIMU

1.8

pacno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIH
($u3nYECKUX METOI0B, UCIIOJIb3Ys OIIMCAHUE UCCIIEOBAHNUS, BBIICIATD
IIPOBEPSAEMOE MPEAINOTI0KEHUE, OLUECHUBATh IMPABUIBHOCTH IMOPSAIKA
IIPOBEJEHNUS UCCIIEIOBAHUSA, JENATh BEIBOJBI

1.9

MPOBOJUTH OMBITHI TO HAOMIONEHUIO (U3MYECKUX SBICHUN WIN
bu3nUecKkux  CBOMCTB  Tel:  (pOPMYJIHpPOBATH  IPOBEpPSIEMbIC
MPEANOJIOKEHNS, CcoOUpaTh  YCTAaHOBKY W3  TPEIJIOKEHHOTO
000py0BaHUs, OMUCHIBATH XOJ1 OTIBITA U (DOPMYITUPOBATH BHIBOIBI

1.10

BBITIOJIHATh MPSIMbIE M3MEPEHUS C HCMOJb30BAHUEM aAHAJIOTOBBIX
pruOOPOB U AATUYUKOB (DU3NYECKUX BEJIMUMH, CPABHUBATH PE3YyJIbTATHI
HU3MEPEHUN ¢ yUeTOM 3aJJaHHON a0COFOTHON MOTPEIIHOCTH

1.11

MPOBOAWTL  HCCICIOBAaHWE 3aBUCUMOCTH  OJHOM  (DH3HUYECKOM
BEJIMYMHBI OT JIPYroil C UCHOJb30BAHUEM MPSIMBIX H3MEPEHMUIA:
MJIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY U BBITIOJHATH
U3MEpEHUs, CIeAys  MpPeaJIoKEHHOMY  IUIaHy, (UKCHUpPOBATH
pPE3yNbTaThl MOJYYEHHON 3aBUCHMOCTH B BUJE TAOJUI] U TPaduUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIIEA0BAHUS
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1.12

OPOBOJAUTh  KOCBEHHbIE  H3MEpEHUs  (PU3MUECKUX  BEJIUYMH:
IUIAaHUPOBATHh U3MEPEHUS, COOUPATh HKCIIEPUMEHTAIIbHYIO YCTAaHOBKY,
Clenysd NPEMIOKEHHOW WHCTPYKUMHU, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI

1.13

coOMoaTh TMpaBWia TEXHUKH Oe30macHOCTH Tpu  paboTe cC
Ja00paTOpPHBIM 000PYI0BaHUEM

1.14

XapaKTEepPU30BaTh MPUHLHUIBI JEHCTBUS HW3YYEHHBIX IPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OIIOPOU Ha UX OIIMCAHMUS, UCIIOIb3Ys 3HAHUS
O CBOMcTBax (U3NYECKUX SBJICHUN M HeoOXoaumble (U3HUYECKUE
3aKOHOMEPHOCTH

1.15

pacIio3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIE
IpUOOPHI IO CXEMAM U CXEMaTUYHBIM PUCYHKaM, COCTaBIIATh CXEMBI
NIEKTPUYECKUX LIENeHd C IOCIEN0BAaTEIbHBIM U  IapajuleIbHbIM
COCUHEHHEM DJIEMEHTOB, pa3iu4yas YCJIOBHblE O0O3HA4YEHHUs
AJIIEMEHTOB JJIEKTPUUECKUX LENEn

1.16

OPUBOAUTH TpPUMEPH (HAXOIUTh HMHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUs (PM3MUECKUX 3HAHUI B MOBCETHEBHOM
YKU3HU JIJ1s1 o0ecreueHus 0€30MacHOCTH MPpU 0OpaIieHur ¢ IpudopaMu
U TEXHUYECKUMHU yCTPOMCTBAMM, COXPAaHEHUS 370pOBbI U
COOJTIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KAIOIIEH cpefe

1.17

OCYIIECTBJIATH MOUCK MH(pOpMaIuu (HU3NIECKOTO CONEPKAHUS B CETU
NHTepHeT, HAa OCHOBE HMMEIOIIUXCS 3HAHMM WU IIyTEM CpPaBHEHHS
JOTIOTHUTENIBHBIX HCTOYHUKOB BBIACISITH WHGOPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUYNBOM MITH MOXKET OBITh HEJIOCTOBEPHOI

1.18

UCIIOJIb30BaTh pu BBIITOJTHEHU U y4eOHBIX 3a1aHUN
HAyYHONIONYJSIPHYIO  JIUTEparypy  (U3MUECKOr0  COAEp KaHMUS,
CIIpaBOYHBIE MaTepualibl, pecypcbl ceth VHTepHeT, BlIajeTh
npueMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMauu
13 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHUS,
00006m1ass UHGOPMAIIUIO U3 HECKOJbKUX HCTOYHUKOB (DPU3UYECKOTO
COJlepKaHMsi, B TOM 4YHCJE MyOJUYHO TPENCTABIATH PE3yJbTaThI
MMPOEKTHOM WM HCCIENOBATENBCKON JESITEIbHOCTH, IPU HITOM
IPaMOTHO MCIIOJIb30BATh W3YYCHHBIM NOHATUHHBINA ammapar Kypca
(bU3UKH, COMPOBOXKIATh BHICTYIVICHUE MPE3CHTAIHEH
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1.20

BKJIaJ B

P BBITIOJITHEHUH y4EOHBIX MPOEKTOB M MCCIEAOBAHUHN (DU3NIECKUX
MPOLIECCOB pacHpeesaTh 00S3aHHOCTU B TPYMIE B COOTBETCTBUU C
MMOCTABJICHHBIMM  33J]a4aMM, CIICIUTh 34 BBIIOJHCHUEM IUIaHA
JEHCTBUN M KOPPEKTUPOBATH €0, aICKBATHO OIICHUBATH COOCTBEHHBIN

B3aMMOJICHCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTh KOH(PIUKTHI

ACATCIbHOCTL TPYIIIBI, BBICTPANBATH KOMMYHHKATHBHOC

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUS

Kon Kon [IpoBepsieMbIe 2IIEMEHTBI COAECPKAHUS
pasnena = 3JIeMEHTa
6 TEIUUIOBBIE ABJIEHUA

6.1 OCHOBHBIE TTOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU
CTpoeHMsI BelecTBa. Macca u pazmepbl MOJeKyJ. OIBITH,
MIOJITBEP K TAIOIITHIE OCHOBHBIE MOJIOXKECHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUU

6.2 Mopenu TBEpIOTO, *KUIKOTO U Ta3000pa3HOIO COCTOSHUI
BenlecTBa. Kpucrannuueckue u amopgHble Tena

6.3 OObsicHEHUE CBOWCTB Ta30B, KUJIKOCTEH U TBEPHABIX T HA
OCHOBE TOJIOKEHUI MOJEKYISIPHO-KUHETUIECKOW TEOPUHU

6.4 CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS

6.5 TenioBoe paciiupeHue u cxxaTue

6.6 Temneparypa. CB3b TEMIEPATYPBI CO CKOPOCTHIO TEMIOBOIO
JIBUKCHHSI YACTHII

6.7 Buytpennsis sHeprus. CrnocoObl H3MEHEHMsI BHYTpPEHHEH
SHEPIrUH: TerIonepenada u COBepIIeHNe padboTh

6.8 Buner Terionepenaun: TeMmiIoNpOBOAHOCTh, KOHBEKITHS,
U3ITyYeHUE

6.9 KonmuecTBo TemaoThl. Y AenbHAs TETIOEMKOCTh BEIIECTBA

6.10 TemnooOMEH M TEIIIOBOE  PaBHOBECHE.  YPaBHEHUE
TEIUIOBOTO OanaHca
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6.11 [InaBieHre W OTBEPAECBAHHE KPUCTAJUIMYECKUX BEIIECTB.
VY nenwpHas TEIIOTA IUIABJICHHUS

6.12 [TapooOpa3oBanue u koHaeHcarus. Mcmapenue. Kumenue.
VnensHass  Temyota  mapooOpa3oBaHuUs.  3aBUCHUMOCTH
TEeMITepaTyphl KUTICHUS OT aTMOC(EPHOTO JaBICHUS

6.13 BnaxxHocTh Bo3ayxa

6.14 DHeprus TOIJIMBA. Y IeJIbHAs TEMI0Ta CTOpaHus

6.15 [Tpunnmner padotsl TemnoBeix ABuratened KIIJ[ termoBoro
nBurarens. TenaoBble ABUTATEIN W 3alUTa OKPYXKAIOIICH
cpenbl

6.16 3aKOH COXPAHEHUS U MPEBPAILCHHS YHEPTUH B TEMIIOBBIX
mporieccax

6.17 [IpakTrueckue padOTHI:

OMNBITEI IO OOHAPYKEHUIO ISUCTBUS CUIT MOJICKYJISIPHOTO
TIPUTSKCHUS.

OnpIThl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM COJHU
WJIY caxapa.

OnpITel IO HAOIIOJICHUIO TEIUIOBOTO PACIIMPECHHS Ta30B,
JKUIKOCTEU U TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaUIOHE MITIPHUIIA.
OMBIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb JIaBJICHUS BO3IyXa

OT ero o0bemMa U HarpeBaHus WA OXJIaXICHUSI.

IIpoBepka rUMOTE3bI JIMHEHHOW 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKA JKUJIKOCTU B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPATYPHI.

HaGnronenne w3MeHeHUsT BHYTpPEHHEH OSHEpPruM Tena B

pe3ynbTaTe TeIIonepeiadyu U padoThl BHEIITHUX CHIL.

I/ICCJ'ICILOBaHI/Ie SIBJICHUS TEINIOOOMEHA IIpu CMCIIMBAHHUHA
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XOJIOJHOM U TOpSYEH BOJIBI.

OnpeneneHue KOJWYECTBA TEILIOTHI, ITOJIYYEHHOTO BOIOU
IIPpU TEII00OMEHE C HarpeThIM METAJUIMYECKUM IIMIIMHIPOM.
Onpenenenue yIeapHON TEIUNIOEMKOCTH BELIECTBA.

HccnenoBanue npoiiecca UCHapeHHUs..
Omnpenenenre OTHOCUTEIBLHOM BIAXKHOCTH BO3yXa.
Onpenenenue yieapHON TEIIOTHI IUIABJIEHUS JIbAa

6.18 @usnuecKkue SBICHUSA B INPUPOJAE: IOBEPXHOCTHOE
HATSDHKEHUE U KaWUISIPHBIE SBJICHUS B IPUPOJIE, KPUCTAILIBI
B npupone, usnydeHune CousiHIA, 3aMep3aHHe BOJOEMOB,
MOpCKUE Opu3bl; 00pa30BaHUE POCHI, TYMaHa, UHEs], CHEera

6.19 TexHuueckue  yCTpoWCTBAa:  KalWUIAPBI,  [PUMEPHI

UCIIOJIb30BAaHUSI KPUCTAJUIOB, KUAKOCTHBIA TEPMOMETP,
JATYMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, ABUTaTENb
BHYTPEHHETO CrOpaHUs

OJIEKTPUYECKUE 1 MAT'HUTHBLIE ABJIEHUA

7.1 DnekTpu3anus Ten. /[Ba poaa 3IeKTpUYECKuX 3apsaoB

7.2 B3aumogeiictBue  3apsokeHHBIX  Tell.  3akoH — Kysona
(3aBHCHUMOCTb CHJIBI B3aMMOJICUCTBHS 3apPSKEHHBIX TENl OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEX]Ty TEJIaMH)

7.3 OnekTpuueckoe mnojie. HanpsmeHHOCTbh 3JIEKTPUYECKOTO
nons. [ IpyHIMI cyneprno3uium AMeKTPUIECKUX MOJIEN
(Ha Ka4eCTBEHHOM YpPOBHE)

7.4 Hocuremn  snextpuyeckux — 3apsaoB.  DJIEMEHTapHbBIN
anektpuueckuil 3apsan. Crpoenue aroma. [IpoBogHUKH H
JUDIIEKTPUKU

7.5 3aKOH COXpAaHEHUS AIEKTPUUECKOTO 3apsiia

7.6 DneKTpuYeCcKuid TOK. Ycnosus CYyILLIECTBOBAHUS
AIEKTPUUECKOro ToKa. ICTOYHMKU MOCTOSIHHOTO TOKA

7.7 JlelicTBUSL AIEKTPUUECKOTO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DIEKTPUUYECKUNA TOK B KHUIKOCTAX U razax

7.8

Onektpuueckas — 1enb. Cuna Toka. DIJIEKTPUUECKOe
HanpsHKEHUE
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79 ConpoTuBiieHHE POBOJHUKA. Y I€IBHOE CONPOTUBIICHHUE
BEILIECTBA

7.10 3akon Oma 1Jig yyacTka 1enu

7.11 ITocnenoBarenbHOE u MapajyieIbHOE

COEMHEHNE MPOBOJHUKOB

7.12 PaGota u MOIIHOCTH AJEKTPUYECKOTO TOKA. 3aKOH
JxoymsaJlenna

7.13 DOneKkTpuyecKkne Lenu W MNOTPEOUTENN DJIEKTPUYECKOU
sHepruu B ObITY. KopoTkoe 3ambikaHue

7.14 ITocTostHHBIE MarHuTel. B3aumoperncrteue

MOCTOSIHHBIX MarHUTOB

7.15 MarnntHOe nosie. MarautHoe nosje 3eMiid U €ro 3Ha4eHue
JUIA JKU3HU Ha 3eMiie

7.16 OneiT Opcrena. MarHuTHOe MOJE SIEKTPUUYECKOTO TOKa.
[IpuMeHeHuE AIEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBUE MAarHUTHOrO TOJII HAa NPOBOJHHUK C TOKOM.
DNEeKTpOJIBUraTellb MOCTOSSHHOTO ToKa. Fcnonbs3oBaHue
DIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX W Ha
TpaHCIOpTE

7.18 Oneitel @apanes. SIBlIeHUE SJIEKTPOMATHUTHOW WHIYKIIMH.
[IpaBuno Jlenna

7.19 Onextporenepatop. CriocoObl OTyUYeHUSI dTEKTPUIECKON

SHEPIruM. DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMbIX HCTOYHUKAX
SHEPIrUu
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7.20 [IpakTrdeckue paboThI:
OnpIThl 1O HAOMIOAEHUIO DJIEKTPU3ALMK TeJl HUHAYKIHEH U

IIPU CONPUKOCHOBEHUHU.
HccnenoBanne  OEUMCTBUSA  DJIEKTPUYECKOTO  ITOJIS HA
IIPOBOJHUKH U TUAJIEKTPHUKHU.

Cbopka u mpoBepka pabOTHl DJIEKTPUUECKOM  LENH
MOCTOSIHHOT'O TOKA.

W3mepeHue u perylupoBaHHie CUJIbl TOKA.

W3mepeHne u peryJIMpoBaHue HANPSKEHUS.

HccenenoBanne 3aBUCUMOCTH CHWJIBI TOKA, MAYIIETO 4epe3
PE3UCTOpP, OT CONPOTUBIICHUSI PE3UCTOPA W HAIPSIKECHUS Ha
pe3ucTope.

OnbITEI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD JIEKTPUYECKOTO
CONPOTHUBJICHUS MPOBOAHUKA OT €ro JJIMHBL, IUIOMIAJH
IIOIIEPEYHOr0 CEYEHUs U MaTepuaa.
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[IpoBepka  mpaBwiia  CJIOXKEHUS  HaNpsDKEHUH — mpu
MOCJIEIOBATEILHOM COEMHEHUU JABYX PE3UCTOPOB.
[IpoBepka mnpaBuia Mg CWIbl TOKAa MpPU MapaiebHOM
COEJIMHEHUU PE3UCTOPOB.

Omnpenenenne pabOThI IEKTPUIYECKOTO TOKA, UAYIIETO Yepe3
pE3UCTOP.

Onpenenenue MOIIHOCTH JJIEKTPUYECKOTO TOKa,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanure 3aBUCHUMOCTH CHJIBI TOKA, HIYIIETO Yepes
JAMIIOYKY, OT HAIIPSKEHUS Ha HE.

Onpenenenue KII/] HarpeBarens.
HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS MMOCTOSIHHBIX

Mar"HuToB.

MN3ydyeHre MarHuTHOTO TOJISl TOCTOSSHHBIX MarHUTOB MPU UX
00BbEIMHEHUU U Pa3JICTICHUH.

HUccnenoBanne  NEUCTBUSA  DJIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEIKY.

OHBITBI, ACMOHCTPpUPYIOIIHNC 3aBUCHUMOCTDb CHJIBI
BSaHMOﬂeﬁCTBHﬂ KaTylIKH1 C TOKOM U MaruvuTa OT CHJIbI TOKa

Y HAIPaBJICHUS TOKA B KaTYIIKE.

N3yueHue nelCTBUS MArHUTHOTO TIOJISI HA TMPOBOJHHUK C
TOKOM.

KoncTpynpoBaHnue u u3ydeHue paboThl JJICKTPOABUTATENS.

N3mepenne KII/] anexkrpoaBuraTeabHON yCTaHOBKH.
OneITBl 0 MCCIENOBAHUIO SIBJICHUS 3JEKTPOMArHUTHON
MHIYKIWHU: UCCIEN0BAHNE N3MEHEHUN 3HAYCHUS

M HaIlpaBJICHUA MHAYKIIUOHHOI'O TOKA

721 dusznueckue sIBICHUS B IPUPOJIE: IICKTPUUYECKUE SBJICHUS B
atMocepe, IMEKTPUIECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE
noJsie 3eMiiu, JApeid MOIFOCOB, POJIb MAarHUTHOTO TIOJISI JJIs
KU3HU Ha 3eMJIE, MOJIIPHOE CUSTHUE
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1.22 TexHuyeckue yCTpOMCTBA:  DJIEKTPOCKON,  aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUYUK DJIEKTPUUECKOH SHEPruw,
DIIEKTPOOCBETUTEIILHBIE pUOOPBHI, HarpeBaTelIbHbIE
AIEKTPOIPUOOPHI (mpumepsl), JNEKTPUYECKUE
OPEIOXPAaHUTENN,  AJIEKTPOMAarHuT,  AJIEKTPOABUIaTENlb
MOCTOSIHHOT'O TOKa, TEHEPATOP IMOCTOSTHHOIO TOKa

9 KJIACC IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM
0o0pa3oBaTeIbHOM MPOTrPaAMMBbI

Kon
MIPOBEPSEMOTO
pe3yJibTaTa

[IpoBepsiemMbIe TIpEAMETHBIC PE3YIBTATHl OCBOCHHS OCHOBHOM
o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

1.1

HCIIOJIB30BATh U3YUYCHHBIC ITOHATHUA

1.2

pa3iindaTthb SABJICHHUSA II0 OIIMCAHHUIO HMX XdPAKTCPHBIX CBOIMCTB M Ha
OCHOBC OIIbITOB, ICMOHCTPUPYIOIINX JAHHOC CI)I/I3I/I‘ICCKOC SBJICHHUC

1.3

pacno3HaBaTh MPOSIBICHUE HW3YYCHHBIX (U3NYECKUX SIBIICHUH B
OKPYXaIOIlleM MHpE, B TOM 4Yuclie (PU3NYECKUE SIBJICHUS B TIPUPOJIE,
IIPU 3TOM TEPEBOANTH MPAKTHYCCKYIO 33/a4y B YUCOHYIO, BBIICIATH
CYIIIECTBEHHBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SIBICHUN

1.4

ONKCHIBAaTh M3yYEHHbIE CBOWCTBA Tl W (DU3HUECKUE SIBJICHUS,
UCIIONIb3Ysl (PU3MYECKHE BEJIIMYMHBI, MPU ONUCAHUM MPABUIIBHO
TpakTOBaThb  (U3WYECKUH  CMBICI  HCHOJb3YEMbIX  BEJIHMYUH,
0003HaY€HUs U €IMHULBI (PU3UYECKUX BEIMYMH, HAXOIUTh (DOPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh TpadUKH  M3YyYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEITMYHUH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PM3MYECKUE SIBJICHUS U MPOIECCHI,
WCNOJIb3Yysl HW3YyYEHHBIC 3aKOHBI, IMPU OSTOM J1aBaTh CIIOBECHYIO
GbopMyJIMpPOBKY 3aKOHAa UM 3alHUChIBaTh €ro MaTeMaTH4YEeCKOe
BBIPAKECHUE
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1.6

OOBSICHATh (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CUTyallu MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
2—-3 JOrMYEeCKUX IIaroB C IOMOIIbIO 2—3 HM3YYECHHBIX CBOMCTBA
buznyecKuX SIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHble 3ajaud (OMUparoIIMecss Ha cuctemy wu3 2-3
ypaBHEHMIi), UCHONb3Yysd 3aKOHbI U (OPMYJbI, CBSA3BIBAIOIINE
¢u3nyeckue BENIWYMHBI: Ha OCHOBE aHAIMW3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCIOBHE, BBIABISATH HEJOCTAIOMIME WM
U30BITOYHBIC TaHHBIC, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE
JUISL pelIeHHs], MPOBOJUTH PACUEThl W OICHUBATh PEATHUCTUYHOCTD
HOJIy4YEHHOT0 3Hau€HUs1 (PU3MUECKON BEIUYNHBI

1.8

pacno3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIH
(U3UYECKUX METO/I0B, UCIIOJIb3Ys ONMCAHUE UCCIIEI0BAHMS, BBIACIIATh
IIPOBEPSAEMOE IMPEAIOII0KEHUE, OLEHUBATh MPABUIBHOCTH IMOpsAJIKa
IIPOBEJCHUS MWCCIENOBAHUsA, JelaTh BBIBOJbBI, HHTEPHPETUPOBATH
pe3yJbTaThl HAOIIOIEHUHN U OIBITOB

1.9

MPOBOJUTH ONBITHI MO HAOMIONCHUIO (U3UYECKUX SBICHUN WIH
(bu3MYECKUX CBOICTB TEN: CAaMOCTOSITENIbHO COOUpaTh YCTaHOBKY W3
U30BITOYHOTO HaOoOpa 00OPYIOBaHUS, OMHCHIBATH XOJ OIBITA M €r0
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIBI

1.10

OPOBOAUTH TPU HEOOXOAUMOCTH CEpPUI0 MPSMBIX H3MEPEHHIH,
ONpefeNssi CpeHee 3HauyeHUE HU3MEepsSeMOM BeIMYMHBI ((POKYCHOE
paccTosiHMe coOuparoiei JMH3bl), 000CHOBBIBATH BBHIOOp crocoba
u3MepeHust (M3MEpUTENLHOTO Tprbdopa)

1.11

MPOBOJUTH HWCCIEAOBAHHE 3aBUCUMOCTEH (DU3NYECKUX BEIWYUH C
MCMOJIb30BAaHUEM TPSIMBIX W3MEPEHUU: MUIAHUPOBATH MCCIIEIOBAHUE,
CaMOCTOSATENILHO COOMpaTh YCTAHOBKY, (DUKCUPOBATh PE3YyIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TAOIUIl U
rpaduKoOB, JI€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHBIE  HW3MEpPEHUs  (U3MYECKUX  BEITUYMH:
MJIAHUPOBATh U3MEPEHUsI, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY
Y BBINOJHATh W3MEPEHUSA, CJIEAysd IPEIIOKEHHON HHCTPYKLHH,
BBIUMCIIATh 3HAYEHUE BEIUYUHBI U AHAJU3UPOBATH IOJIYYCHHBIE
pE3yAbTaThl C YYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUMN
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1.13

coOmoaaTh TMpaBWia TEXHUKH Oe30macHOCTH mpu  pabore cC
Ja00paTOPHBIM 000PYI0BaHUEM

1.14

pa3iindaTb OCHOBHBIC IIPU3HAKKW HU3YYUYCHHBIX (I)I/IBI/ILIGCKHX MO,Z[GJIefII
MaTcpuaJibHast TO4YKa, a0COJIFOTHO TBCPAOC TCIIO, TOYCUHBIM MCTOYHUK
CBCTA, JIY4, TOHKAsA JIMH34, INIAHCTapHasA MOICIIb aTOMAd, HYKJIIOHHAA
MOACJIb aTOMHOTO Apa

1.15

XapaKTepU30BaTh MPHUHIMIBI JCHCTBHUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOPOI Ha MX OMHMCAHUS, HCIIOJIB3YSI 3HAHUS
O CBOMCTBax (U3UYECKUX SBICHUN M HEOOXOoauMble (U3MYECKUE
3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMBI M CXEMATHYHBIC PHCYHKH HM3YYCHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEPUTCIBHBIX  IPUOOPOB M|
TEXHOJIOTHYECKHUX IIPOIIECCOB IPH PEIICHUHM Y4eOHO-ITPAKTHYCCKHUX
3aJ1a4, ONTHUYECKHE CXEMBI JIJISl TOCTPOCHUS H300paKeHUH B IIIOCKOM
3epKajie ¥ COOMparoIIeH JIMH3E

1.17

NPUBOANTh TPUMEPHl (HAXOAUTh WHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCTIOJIb30BaHUS (PU3UUECKUX 3HAHUHN B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecreueHus: 0€30MacHOCTH MPHU 00paIieHuu ¢ Ipudopamu
U TEXHUYECCKUMH yCTPOHCTBAMH, COXPAHCHUS 370POBbI U
COOJTIO/ICHUSI HOPM DKOJIOTMUECKOT0 TTOBEJCHUS B OKPY>KAIOIIEH cpeie

1.18

OCYIIECTBIIATh TOUCK MH(POpMAIUU (HU3UIECKOTO COIEPKAHUS B CETU
WNuTepHeT, caMOCTOSTENbHO (OpMYIHpYys TOUCKOBBIA  3aIpoc,
HAXOAWUTh TYTH  ONPEIACICHUS  JOCTOBEPHOCTH  IMOJYYEHHOU
uH(pOpMaIMl Ha OCHOBE HMEIONIMXCA 3HAHUU M JIOMOJIHUTEIBHBIX
HMCTOYHHUKOB

1.19

WCIIOJIb30BaTh npu BBIITOJTHEHUHT y4eOHBIX 3a1aHUI
HAyYHONIONYJSIPHYIO  JIUTEparypy  (U3MUECKOrO  COAEpIKAHMUA,
CIIpaBOYHBIE MarTepuaibl, pecypcbl ceth VHTepHeT, BlIanaeTh
npueMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanus HHGOpMauu
13 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO
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1.20

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBEe HMH(pOPMAIIMM W3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO
coJiep KaHusi, MyOJUYHO MPEACTAaBIATh PE3yJIbTaThl MPOCKTHOW WU
UCCJIEIOBATENbCKOW  JAESATENbHOCTH, NpPU  ITOM  I'PaMOTHO
WCIIOJIb30BaTh U3YUEHHBIN NOHATUMHBIN annapaT U3y4aeMoro pa3aeia
GU3MKK M COMPOBOXKIATh BBICTYIUIEHHWE MPE3EHTAMEH C y4eTOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

IIPU BBINIOJIHEHUH YYEOHBIX MPOEKTOB M UCCIENOBAHUNA (PU3HUYECKUX
IPOLIECCOB PACIpEAEsATh 0053aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMM  33/1a4aMM, CJIEAUTh 3a BBIIIOJIHEHUEM IUIaHA
JEHCTBUI U KOPPEKTUPOBATH €r0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN
BKJaJ B JEATEIBHOCTh TPYIIIBI, BBICTPAWBAaTh KOMMYHHKATHBHOE
B3aMMOJIEUCTBUE, MPOSIBIISASA TOTOBHOCTh Pa3peliaTh KOH(IUKTHI

HpOBepﬂeMble AJIEMEHTHBI COAECPKAHUSA

Kon Kon [IpoBepsieMbIe DIIEMEHTBI COAEPKAHUS
paszziena | dJeMEHTa
8 MEXAHUYECKUE ABJIEHUA
8.1 Mexannueckoe nBumxeHne. MarepuanbHas Touka. Cucrema
oTcuera
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHKCHUS
8.3 PaBHOMEpHOE NPSIMONIMHENHOE ABUKEHHE
8.4 HepaBHomepHoe mnpsiMonuHeiiHOe ABMkeHUe. CpenHss u
MI'HOBEHHAas! CKOpPOCTh  Tena Mpu

HCPaBHOMCPHOM ABWIKCHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NMPSIMOJIMHEWHOE JIBUKEHUE
8.6 CpoOomnoe nagenue. OnbIThl [anmes
8.7 PaBHOMEpHOE nBHKEHHE IO OKpYKHOCTH. [lepuon m yacrora

oOpateHusi. JIuneitHas v yrjaoBasi CKOPOCTH.
L{eHTpOCTPEMUTENBLHOE YCKOPEHUE
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8.8 IlepBsiii 3ak0oH HproTOHA
8.9 Bropoii 3akoH Herotona
8.10 Tpernii 3akoH HeroToHa
8.11 [IpuHIMIT CyTIEPTIO3UIIUN CHUIT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHud: cuia TPEHUS CKOJbKEHUS, CHUJIa TPEHUS TTOKOSI,
JIpyTH€ BUABI TPEHUS

8.14 Cuita TSHKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOPEHHE
CcBOOO/IHOTO Na/ICHUS

8.15 JBmxkenne mraner Bokpyr Comnnua. IlepBas xocMuueckas
CKOpocTh. HeBecOMOCTE U meperpysku

8.16 PaBHOBecue MaTepuanbHOM TOUKH. AOCOJIOTHO TBEPJIOE TEIIO

8.17 PaBHOBecHE TBEPIOIO TElA C 3aKPEINIEHHONW OCBIO BPALLICHUS.
MowmenTt cuibl. L{eHTp TsKECcTH

8.18 Nmnynse Tena. U3menenne ummnysibca. IMyibC Cribl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTnBHOE nBUXKEHHUE

8.21 Mexanuueckasi paboTa ¥ MOIIIHOCTh

8.22 PaGoTta cun Tskectu, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
paboThI

8.23 [loTeHunanbHass  3HEpPrust  Tejla,  HOAHATOTO  Haj

MMOBEPXHOCTHIO 3eMJTN

8.24 IToreHnmanbHas SJHEPTUs CHKATOU NPYKUHBI
8.25 Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUH
8.26 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUHU
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8.27

[IpakTrueckue paboOTHI:
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa Win

JBUKEHUS [IAPUKaA IO HAKJIOHHOM TUIOCKOCTH.

OnpeneneHue YCKOpEHHs Tela IIPU  PaBHOYCKOPEHHOM
JBUKEHUU IO HAKJIOHHOM TJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU NIpHU
PaBHOYCKOPEHHOM JBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.
[IpoBepka rumorTe3bl: €ClIM IPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauadbHONU CKOPOCTH ITyTH OTHOCSITCS KaK P
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHME IPOMEXYTKH
BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT

CWJIbl HOPMAJILHOTO JaBJICHHUS.
Omnpenenenue kodPphuiieHTa TPEHUS CKOJIbKEHMUS.

OrnpenenenHue KEeCTKOCTH NPYKUHBI.
Omnpenenenue pabOThI CUITBI TPEHUS TTPU PABHOMEPHOM

ABHXKCHHNHU TCJa I10 FOpH3OHTaJIBHOﬁ IIOBCPXHOCTH.

Omnpenenenne padOThl CHIIBI YIPYTOCTH IIPH NOJABEME TPy3a
C MCTI0JIb30BAaHUEM HEIOABHIKHOTO U MOABHXKHOTO OJIOKOB

8.28

dusznyeckue SIBICHUS B npupoac: IMPHUIIMBBI W OTJHUBEI,
ABHMKCHHC IIJIAHCT ConneuHoi CUCTCMBI, PCAKTHBHOC
ABH)KCHUC JKUBBIX OPTaHU3MOB

8.29

Texanueckue YCTPOMCTBA: CIIUJIOMETD, JIATYUKA

MOJIOKEHMUS], PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarensHoe paBukeHre. OCHOBHBIE XapaKTEPUCTUKH
KOJICOaHMI1: IepUo/I, 4aCTOTa, aMILTUTY 1a

9.2 MaremMatnyeckui U NPY>KUHHBIA MasTHUKU. [IpeBpanieHue
SHEPIUU IIPH KOJIeOATEIHHOM JIBUKEHUU

9.3

3aTyxaronue KoJiebaHus. BeIHYKIeHHbBIE
kosie0anust. Pesonanc
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9.4 Mexanmdeckrue BOJHBL (CBOMCTBA MEXAaHHMYCCKHX BOJIH.
[IpononbHBIE W TONEpEYHbIE BOJHBL. [[IMHA BOJHBI U
CKOpPOCTb €€ paclpoCTpaHeHusa. MexaHW4YecKue BOJIHBI B
TBEPAOM TeJIE, CEHICMUYECKHUE BOITHBI

9.5 3ByK. ' pOMKOCTB 1 BbICOTA 3ByKa. OTpaxKeHHE 3ByKa

9.6 HNudpa3Byk u ynpTpa3Byk

9.7 [IpakTruueckue paboOTHI:

Onpenenenue 4acTOThl U nepuoja

KOJIe0aHU MaTeMaTHYEeCKOT0 MasiTHUKA.
Omnpenenenne 4acToThl U NMEeproia KojiebaHui NpyKMHHOTO
MasiTHUKA
HccnenoBanne  3aBUCHMOCTH nepuoaa

KoJiIeOaHUM MOJIBEIICHHOTO K HUTH Ipy3a OT JJIUHBI
HUTHU.
HccnenoBanre  3aBUCHUMOCTHU nepuojaa

KOJIeO0aHMM MPYKUHHOTO MAasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH IepuoOJa KoJiebaHUuN Tpy3a,
MOABCIICHHOT0 K HHUTH, OT MAacChl Ipy3a U >KECTKOCTU
NpY>KUHBI. VI3MepeHue yckopeHusi CBOOOHOTO MaIeHus

9.8 @dusnyecknue SBICHUS B IMPUPOJEC: BOCIPUITHE 3BYKOB
JKUBOTHBIMM,  3EMJIETPSICEHUE, CEUCMHYECKHE  BOJIHBI,
IlyHaMH, 9XO

9.9 TexHuyeckue  yCTpPOWCTBA:  3XOJOT,  HCHOJIb30BAHHE
yJIbTPa3ByKa B OBITY U TEXHUKE

10 DJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

10.1 DJIEKTPOMATHUTHOE  TMOJE. JJIEKTPOMAarHUTHBIE  BOJIHBI.
CBoiicTBa JIEKTPOMArHUTHBIX BOJTH

10.2 [ITkana 3J1eKTPOMArHUTHBIX BOJIH

10.3 OnekTpoMarHuTHasi npupoaa cBera. CKOpPOCTh CBeTa.
BosiHOBBIE CcBOMCTBaA CBETA

10.4 [IpakTrueckue pabOTHI:

N3ydyeHne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO
MOOUIBLHOTO TenedoHa
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10.5 duznueckue SBICHUS B IPUPOIE: OMOIIOTHUECKOE TCUCTBHUE
BUJIMMOTO,  YJIbTPAQHUOJIETOBOTO U  PEHTITEHOBCKOIO
W3JyYEHU N

10.6 TexHuueckue YCTPOMCTBA: HCTI0JIb30BAHUE
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U

11 CBETOBBIE SABJIEHUA

I1.1 JlyueBas Mmomenb cBera. MIcTouHMKYM cBETa

11.2 [IpssMonuHEeHOE pacpOCTPAHEHUE CBETA

11.3 Otpaxenue cBera. llnockoe 3epkano. 3aKOH OTpPAKEHUA
CBETa

11.4 [Ipenomnenue cBeta. 3akoH mpesiomieHus cBera. [losmHoe
BHYTPEHHEE OTPaKEHUE CBETA

11.5 JIlunza. Xon mydeit B 1uH3€E

11.6 Onrtuueckas cuctema  (oroanmapara,

MUKPOCKOTIA U TEJIECKOIa

11.7 I'maz kak onrurueckas cucrtema.  bau3opykocTs u
JATbHO30PKOCTh

11.8 Paznoxenue Oenoro csera B crnektp. OnbiTel HbroToHA.
CnoxeHue CrieKTpalabHbIX IIBETOB. Jlucnepcus cBera

11.9 [IpakTrueckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH YIJla OTPaKEGHHUSI CBETOBOTO
Jy4a OT yrJia MajieHusl.

W3yyeHne XapakTepUCTUK HW300pPKCHUS TpeaAMeTa B
TJIOCKOM 3€pKajie.

HccnenoBanre 3aBUCUMOCTH yTila MPETOMIICHHUS] CBETOBOTO
Jyda OT yrJia aJeHusl Ha TPAHUIIE «BO3yX — CTEKIIO».
[Tomy4yenune n3o0paxeHut ¢ MOMOIIBIO COOMPAIOIIECH JTNH3HI.
Omnpenenenre POKYCHOTO PacCTOSHUS M ONTHYCCKON CHIIBI
coOmparonei JTUH3HI.

OMBITHI 110 Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OMnbITEI IO BOCIPUSTHIO LIBETA TPEAMETOB ITPU UX

HAOJIOICHUH Yepe3 1BETOBbIE (PUITBTPHI
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11.10

duznueckue sBIeHUs B npupoe: 3atMenus Connua u JIyHsl,
[[BE€Ta TeJ, ONTUYECKUE sIBJIEHUS B aTMoc(epe (1BeT Heba,

pedpaxiius, paayra, MUpax)

11.11

TexHudeckue ycTpoWCTBa: OYKH, TEPHUCKOM, (poroammapar,
ONTUYECKHE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHNA

12.1

OmnsiThl Pezepdopaa u mnanerapHas mojens atoma. Mozenb
aroma bopa

12.2

Hcnyckanue u noraonieHre ceeta arToMoM. KBaHTEI.
JInHenyartele CieKTphl

12.3

PannoaktuBHOCTH. Allb(a-, OeTa- U raMma-u3IydeHus

124

Crpoenue aromHOro sapa. HyknoHHass Monelb aTOMHOTO
anpa. M3oromnsl

12.5

PannoaktuBHble mnpeBpamenusa.  [lepuon
noJtypacnajaa aTOMHBIX Jep

12.6

H,Z[epHBIC PCaKI M. 3aKOHbBI COXpPaHCHHA
3apAaA0BOI0 U MAaCCOBOI'0O YHUCCI

12.7

9Hepr1/151 CBsI3W aTOMHBIX AJCP. CBs3b Macchl U OHCPIruu

12.8

Peakuuu cunTe3a u geneHus saep. VICTOUHHMKU SHEpPruu
ComHLa 1 3B€3]11

12.9

Snepnas sHepreTrka. JlelcTBUE paANOaKTUBHBIX U3TyYCHHUM
HA JKMBBIC OPTaHU3MBI

12.10

[IpakTruueckue pabOTHI:
Habmtonenue CIUIOIIHBIX U JMHEHYaTBIX
CHEKTPOB U3ITyYEHUSI.

HccnenoBaHue TPEKOB: H3MEPEHUE SHEPTUU YACTULIBI IO
TOpMO3HOMY TTyTH (110 oTorpadusim). Mamepenue
paaroaKTUBHOTO (OoHA

12.11

dusnyeckue  ABJICHHUS B IPUPOAE:  €CTECTBEHHBIN
pPaNOaKTUBHBIN (DOH, KOCMHUYECKHUE Y9, PaJd0aKTHBHOE
M3JIy4YE€HUE MPUPOIHBIX MUHEPAJIOB, ACHCTBUE

paaAnOaKTUBHBIX HSHYIIGHI/Iﬁ Ha OpraHu3M 4YCJIOBCKA
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12.12 TexHuyeckue yCTpOWCTBA: CHEKTPOCKOIL, WHAWBUYaIbHbIN
J03UMETp, Kamepa Bunbscona

NEPEYEHDb (KOAU®UKATOP) PACHIPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOH OBPA3OBATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEPKAHUS ITO ®U3UKE

J1J11 mpoBeieHNs OCHOBHOT'O TOCYJJapCTBEHHOTO SK3aMeHa o gusuke (naisee — OI'D
no (U3HMKE) HCIONb3YeTCs NepedeHb (KOAU(PUKATOP) MPOBEPSEMBIX TPeOOBaHUU K
pe3ysibTaTaM OCBOCHHSI OCHOBHOM 0O0pa30BaTeIbHON MpPOTrpaMMbl OCHOBHOTO OOILEro
00pa30BaHMs U FIEMEHTOB COJEPKAHUSI.

IIposepsiembie Ha OI'D o ¢pu3uke TpedGOBaHMS K Pe3yJbTaTaM 0CBOCHUS
OCHOBHOM

o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

Kon [TpoBepsiembie TpeOOBaHMS K MIPEIAMETHBIM pe3yJabTaTaM 0a30BOT0
MIPOBEPSIEMOTO YPOBHSI OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHOM IMpOrpaMMBbl
TpeboBaHUs OCHOBHOTO 00111eT0 00pazoBanusi Ha ocHoBe PI'OC
| [Tonnmanue ponau GU3NKK B HAYYHOU KapTUHE MUPA;

c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUA O 3aKOHOMEPHOM CBS3H
Y MIO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU IKCIIEPUMEHTA B (hU3UKE,
0 CHCTEMOO0OPa3yIoIIeH poiu (PU3NKHY B pa3BUTHH €CTCCTBCHHBIX HAYK,
TEXHUKHU U TEXHOJOTHM, 00 3BOJIIOIUY (PU3NUECKUX 3HAHUN U UX POJIH
B ILICJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MHpa, O BKJIAJE
POCCUHCKUX M 3apyOCKHBIX YYCHBIX-(DHM3UKOB B pPa3BUTHEC HAYKH,
OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIEI0 MHUpPA, Pa3BUTHE TEXHUKHU U
TEXHOJIOTUH
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3HaHMA O BHMJAx MaTepuu (BELIECTBO M IOJE), O JIBUKECHUM Kak
crioco0e CyIIecTBOBaHUS MaTepru, 00 aTOMHO-MOJIEKYISIPHON TEOPHUH
CTPOCHHMSI BEIIECTBA, O (PU3MUECKON CYITHOCTU SIBICHUI MNPUPOIBI
(MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX W KBaHTOBBIX);
YMEHHE Pa3JInyaTh SBJICHUS 110 ONMCAHNUIO UX XapAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SIBICHUE;
YMEHHE pacno3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3MUECKUX SBICHHIA
B OKPYXKAalIIEM MHpE, BBIICHAA HMX CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKmM)

Brnagenne ocHOBaMHM MOHSTUWHOTO armapara M CUMBOJHYECKOTO
s3bIKa (PU3UKU M KCIIOJIB30BAHUE WX JUIS pElICHUs YY4EOHBIX 3ajady;
YMEHUE XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBIICHUS H
MPOIIECCHI, UCTIOJIB3YS (DYyHIAMEHTAIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHne onuchIBaTh U3y4eHHbIC CBOMCTBA TEI M (PU3UUYECKUE SIBICHUS,
UCIIOJB3YS PU3NYECKUE BETUUUHBI

Brnanenne ocHOBaMH METOJOB HAyYHOrO TIO3HAHUSI C YYETOM
COOJTI0/IeHU s TIpaBUJI 0€30MMaCHOTO TPY/Ia:

HaOmoieHe (U3MYECKUX SBJIEHUM: YMEHHE CaMOCTOSATEIbHO
coOupaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY M3 JaHHOTO Habopa
000py1I0BaHUS IO MHCTPYKIIMH, OMUCHIBATH XOJI OMbITA U 3alIUChIBATh
ero pe3ynapTaThl, (POPMYITHPOBATH BHIBOJIBI;, MPOBEACHUE MPSIMBIX H
KOCBEHHBIX U3MEpPEHMI (PU3MUECKUX BEJIMYMH: YMEHHE IJIaHUPOBATh
U3MEpPEHHs, CaMOCTOATEIBHO  CcOOMpaTh  AKCIEPUMEHTAIBHYIO
YCTaHOBKY I10 WHCTPYKLUWHU, BBIYUCIATH 3HAYEHUE BEIUYUHBI U
aHAJIM3UPOBaTh IOJYyYEHHBIE pe3yJbTaTbl C YYETOM 3a/aHHOM
MOTPEIIHOCTH PE3YNbTaTOB HM3MEPEHHI; MPOBEACHUE HECIOXKHBIX
HKCMIEPUMEHTAIbHBIX ~HCCIEIOBAaHUMN; CAMOCTOSITEILHO COOUpaTh
IKCMEPUMEHTAIBHYI0 YCTaHOBKY H MPOBOAWTH HCCIIECIOBAHHUE IIO
WHCTPYKIIUH, TPEACTABIATH MOTYYCHHBIC 3aBUCUMOCTH (DHU3MUECKUX
BEJIMYMH B BHUAE TaOMUI] U TpaduKOB, YUUTHIBATh MOTPELIHOCTH,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHMS
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[lonnmanue  XapakTepHbIX  CBOWCTB  (U3UYECKUX  Mojejei
(MaTepuasibHasl TOYKa, a0COJIIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHMUS
ra3oB, XUIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAasi MOJIEJIb aTOMHOIO fJipa) U YMEHHUE MPUMEHSTh UX IS
OO0BsICHEHHS PU3NIECKUX MTPOIIECCOB

YMeHue oObICHATh (PU3UYECKUE MPOIIECChl U CBOMCTBA TEJ, B TOM
YUCI€ U B KOHTEKCTE CHUTYallMil MpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIIATh MPUUYUHHO-CIICICTBEHHBIE CBSA3U U
CTPOUTH OOBSICHEHUE C OMOPON Ha M3YUYEHHBIE CBOMCTBA (PU3MUECKHUX
SIBJICHUM, (PU3UIECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICITH

YMeHue pemath pacueTHble 3agaud (Ha 0Oa3ze 2—-3 ypaBHEHU),
UCIIOJIb3YsI 3aKOHBI M (OPMyJibl, CBA3BIBAIONIME (HU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHUCBHIBATh KPATKOE YCIIOBHE 3aJ]ayH,
BBISBJISITh HEJIOCTAIONIME JaHHbBIC, BBIOUpATh 3aKOHBI U (HOPMYIIHI,
HEO0OXOIUMBbIE JJIS €€ PEIICHUs, UCII0JIb30BaTh CIPABOYHBIC JTAHHEIE,
MPOBOAUTH PACUeThl U OILIEHUBATh PEATMCTUYHOCTH IOIYUYEHHOTO
3Ha4YCHUs (PU3NYECKON BEJIMUYHMHBI, YMEHHUE ONPEACNIATh PA3MEPHOCTh
(bu3MYeCcKOi BEIMYMHBI, TOTYYECHHOM MPU PEIICHUH 3a1a9U

YMeHne XxapakTepu3oBaTh MNPUHLMUIBLI  ACHCTBUS ~TEXHUYECKHUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX TPUOOPOB, U MPOMBIIIIICHHBIX

TEXHOJIOTHYECKHUX MPOIECCOB MO UX OMUCAHUIO, UCTOJIb3Ysl 3HAHUS O
CBOMCTBaxX (DU3MUYECKUX SBJICHUNH U HEOOXOIUMble (PU3UUYECKUE
3aKOHOMEPHOCTH

10

YMeHHe HCMoiab30BaTh 3HAHUS O (UBMYECKUX SBJICHHUSIX B
NMOBCEAHEBHON KU3HM i1 oOecnedeHus: Oe30MacHOCTH IpH
oOpamieHM ¢  OBITOBBIMH ~ NpUOOpaMH U TEXHUYECKUMU
yCTpOMCTBaAMM, COXpAHEHHsS] 370pOBbSI U  COOJIOACHHUS HOPM
DKOJIOTUYECKOTO IMOBEIEHUS B OKPYKAIOLIEW Cpene; NOHMMAaHME
HEOOXOMMOCTH IPUMEHEHUS JOCTHXKEHUN (PU3UKH U TEXHOJIOT Uil

AJI palliOHAJIBHOTO IIPUPOJOITIOJIb30BAHUA
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11

OneIT mOMCKa, NpeoOpa3oBaHWd M NPENCTaBlIeHUS HHPOPMALUU
bu3nuecKoro coJiepKaHus C UCIIOJIb30BAaHUEM
WH(OPMAITMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTHIA;

YMEHHE OIICHHBATh JIOCTOBEPHOCTh MOJNydYeHHOW HHpOpManmu Ha
OCHOBE UMEIOILIMXCS 3HAHUH U IONOJIHUTEIbHBIX HCTOYHUKOB; YMEHHE
UCII0JIb30BaTh npu BBITIOJIHEHUHU y4eOHBIX 3aJlaHuil
HAYYHOTIONMYJSIPHYIO ~ JIUTEpaTypy  (U3HYECKOTO  COJEpKaHus,
CIIpPaBOYHbIE MaTepuaibl, pecypchl ceTu HWHTepHeT; BlajeHue
0a30BBIMM HABBIKAMHM TIpeoOpa3oBaHusi HMHGPOPMALUU U3 OJHOU
3HaKOBOM CHCTEMBI B JpYIYyl0; YMEHHE CO37aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE HH(pOpmanuu u3
HECKOJIbKUX UCTOYHUKOB

IlepedeHb 3J1eMEHTOB co/iep;KaHus, NpoBepsaeMbix Ha OI'D o pusuke

Kon

HpOBepHCMBIﬁ QJICMCHT COACPKAHNA

1

MEXAHUWYECKUE ABJIEHUA

1.1

MexaHu4deckoe JABHIKCHHC. MaTepI/IaJ'IBHaH Touka. CrucTema oTcyera.
OTHOCHTEIBLHOCTD JABUXXCHUA

1.2

PaBHOMepHOE U HepaBHOMepHOe ABWkeHue. CpenHsas ckopocTb. Dopmyna
JUTS1 BBIYUCIIEHUSI CPEHEN CKOPOCTH:

S

v O_
t

1.3

PaBHOMEpHOE MPSIMONMHENHOE NBHXKEHUE. 3AaBUCUMOCTh KOOPAMHATHI TEa
OT BPEMEHHU B CIIy4a€ PAaBHOMEPHOTO MPSIMOJIMHEWUHOTO JIBHKEHHUS:

x(t) = Xo + vit.

I'paduku 3aBUCUMOCTH OT BPEMEHH AJIs MPOEKIIMH CKOPOCTH, MPOCKINH
MEpEMEILICHNS, TyTH, KOOPAMHATHI NPU PABHOMEPHOM MPSMOJUHEUHOM
JBUKEHUU

1.4

3aBUCUMOCTh KOOPAMHATHI Te€Jla OT BPEMEHU B Cily4ae PaBHOYCKOPEHHOIO
MPSMOJIMHEWMHOTO IBUYKEHHUS:
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[§)

xt()OxoOv it a0 _.
2

@opMyIbl 711 IPOSKUUHU MEPEMELIEHUS, TPOCKLIUNU CKOPOCTH U MPOEKUUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHENHOM JABUKECHHMU:

12

s () 0 vo, O Ota, O _,
2

v () O vo, O a, O,

ax(t) = const,

V2x2 — Vix2 = 2axSx.

['padyixky 3aBUCHMOCTH OT BPEMEHH JI MPOEKIHH YCKOPEHUS, MPOEKIINH
CKOpPOCTH, IIPOCKLHH IEPEMEIICHUS, KOOPAUHATEI IIPY PAaBHOYCKOPEHHOM
MPSMOJIMHEWHOM JIBUKEHUN

1.5

CBobogHoe naneHue. PopMyJibl, ONUCHIBAIOIINE CBOOOAHOE Ta/ICHUE Tella
10 BEPTUKAJIU (JIB>KEHHE TEJIa BHU3 UM BBEPX OTHOCUTEIBHO TOBEPXHOCTHU
3eminn). 'paduku 3aBUCUMOCTH OT BpEMEHH JUIsl MPOEKIUH YCKOPEHUS,
MPOEKIUU CKOPOCTH M KOOPJIMHATHI MPH CBOOOJHOM MAaJE€HUU Tena IO
BEPTUKAIIN

1.6

CkopocTh paBHOMEPHOTO ABMKEHHUS TENA N0 OKPYKHOCTH. Harpasiienne
CKOPOCTH.

dopmyna I BEIYUCICHUS CKOPOCTH Yepe3 Paauyc OKPY>KHOCTH M TIEPHO/T
oOpallieHus:

2

vO___[OR.
T

LentpocTpeMurensHoe yckopenue. HampaBieHue HEeHTPOCTPEMUTEIBHOTO
yckopenusi. DopMyina i BBIYUCICHHS YCKOPEHUS:

V2

a0 .
R

dopMyita, CBSI3bIBAIOIIAS TIEPUO]T U YACTOTY OOpAIICHHS:
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1

vO
T

1.7

Macca. IInotHocTh BemecTBa. @opmyiia il BBIYUCIEHUS IUIOTHOCTH:

m
pO —
%

1.8

Cuna — BexkTopHas ¢puszndueckas BenunanHa. CII0)KeHUE CHIT

1.9

SAsnenne nnepuuu. llepsoiit 3akon Herotona

1.10

Bropoii 3akoH Herotona:

e
FmalO O.

ConarnpaBiieHHOCTb BEKTOpa YCKOpEHUA Tella | BEKTOpa
CWJIbI, ICCTBYIOIIEH HA TEJIO

1.11

Bzaumopericteue Tein. Tpertuii 3akoH HeroToHa:

e
F> 1o O0OF1 20

1.12

TpeHue Mokost U TpeHHe CKOJIbKEeHHs. POopMysia Ui BBIYMCIEHUS MOJIYJIS
CHUJIbI TPEHHS CKOJIbKEHUS:

FTp O HDN

1.13

Hedbopmanus tena. Yopyrue u Heyrnpyrue nedopmainuu. 3aKOH YHIpyrou
nedopmanuu (3akoH ['yka):

F O k0O0/

1.14

BCGMI/IpHOG TSITOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHHUA:

mm

F=G0O!"7,2.

R
Cuna TsKecTH. Y CKOpeHHEe CBOOOTHOTO TafCHUSI.

q)OpMy.]'Ia JJIA BBIYUCIICHUS CHUJIBI TAXKCCTHU BOIM3H MMOBCPXHOCTH 3emiu:

F=mg.

JBrxenue mianet Bokpyr CosHina. [lepBasg kocMudeckasi CKOPOCTb.
HesecomocTts u neperpysku
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1.15

WNmnynbc Tena — BeKTopHas (pu3nyecKasi BeTMUnHa.

——————————————
p mvO

NmMnynbe cucTeMBI Tel.

HN3MeHeHune HMITYJIbCA. I/IMHy.]'II)C CHIJIBI

1.16

3akoH COXpaHCHUS UMITYJIbCA IJIsA SaMKHYTOﬁ CHUCTCMBI TCII.

— — —

p O mvi 0 mvy,0 const.

PeakTtuBHOC JABUXKCHHC

1.17

MexaHuueckas pa60Ta. (DOpMYJIa JJIA BBIYMCIICHU S pa6OTI>I CHJIBI.

A FsO cosa.

MexaHu4yecKkasi MOIITHOCTb:

A

NO _
!

1.18

Kunernueckas u IIOTCHIUAJIbHAA SHCPI'HA.

dopMyna 11 BBIYACICHUS KHUHETUYECKON YHEPTUN:

my?

E0O .
2
TeopeMa 0 KHHETHYECKOU IHEPTUU.

dopMya 1 BRIYUCICHHS TOTCHIIMAILHON dHEPTUU TeJla, TIOJTHATOTO HaJl
3eMiIen:

E, = mgh

1.19

MexaHuyeckas SJHEPTHUsL:

E=E, +E,.

3aKOH COXpaHEHMS MeEXaHWdeckoul »sHeprun. Popmyna [ 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH B OTCYTCTBUE CUJI TPEHUSL:

E = const.

[IpeBpalienre MEXaHUYECKOW SHEPTUH ITPU HAJIMYUU CUJIbI TPEHUS
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1.20 | [IpocTbie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKU. Phryar.
MOMEHT CHJIBL:
M =FL
VYcioBue paBHOBECHS phlyara:
M +M;+..=0.
[ToaBMKHBINA 1 HETTOABUKHBII OJIOKH.
A
KIIJI nmpocTthix MexaHu3MoB, N Asarpauennasnonesnas
1.21 JlaBnenue TBEpAOTO TEIA.
dopMyna 111 BBIYUCICHUS TaBJIEHUS TBEPOTO Tea:
F
pQd _.
S
JlaBnenue raza. AtmMocepHoe gaBiIcHHE.
I'mppocTaTnueckoe 1aBiIe€HUE BHYTPHU KUJIKOCTH.
®opmyna Juisl BBIYUCICHUS JaBJICHHUS BHYTPH KUIKOCTH:
p = pghll pam
1.22 | 3akon Ilackans. 'mapaBnuueckuii mpecc
1.23 | 3akon Apxumena. @opmyna mjig ONPEAEICHUS] BBITAJIKUBAIOIIECH CHUIIBL,
JNEUCTBYIOIEN HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
FApx_ D pgv.
YcnoBue miaBanus Tena. [lnaBanue cy10B U BO34yXOIUIaBaHUE
1.24 | Mexanudeckue KojebaHusi. AMIUIUTY/IA, IEPUOJ U YacTOTa KoJIeOaHUMA.
1
dopMyita, CBI3bIBAIOIIAS YACTOTY M TIEpHO/ KoseOanuii: v [
_T
1.25 | MaremaTtnueckuil u py>KUHHBIN MassTHUKU. [IpeBpaliienre s3Hepruu npu

KOJIEOATEIILHOM JIBUKECHUU
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1.26

3aryxaroniue kojaebanus. BeiHyK1eHHbIe Kojie0aHus. PezoHaHc

1.27

Mexannyeckue BoJHBIL. [IpogoapHbIe U ToTIepeYHbIe BOJTHBIL. J{JTMHA BOJTHBI U
CKOPOCTb PaCIpOCTPAHCHUS BOJTHBIL:

A0vTO

1.28

3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpa)k€eHue 3BYKOBOW BOJIHBI HA TPAHULIE
IByX cpel. IH(pa3Byk U yIbTpa3ByK

1.29

[IpakTuueckue paboThl

N3mepenue cpenHeil MIOTHOCTH BEILIECTBA; apXUMEAOBOUM CUIIBL; )KECTKOCTH
MPY>KUHBI; KOd(PPUIMEeHTa TPEHUS CKOJIbKEHUS;, pA00OThI CHIIBI TPEHUSI, CUITBI
yIPYTOCTH; CpeIHEN CKOPOCTH ABMKEHUS OpyCKa M0 HAKJIIOHHOM TJIOCKOCTH;
YCKOpEHHsI OpycKa Mpu JABMKCHUH 0 HAKJIOHHOW TUIOCKOCTH; YacTOTHI U
nepuojia KojebaHWil MaTeMaTHYeCKOTO MasiTHUKA; 4YacTOThl U Tepuojia
KoJIeOaHWil TPY>KUHHOTO MAasiTHUKA, MOMEHTA CUJIbI, JEHCTBYIOUIETO Ha
peiuar; paOoOThl CHJIBI YOPYrOCTH TMpPH MOJBEME Tpy3a C IOMOIIBIO
HETOJABUKHOTO OJIOKa; pabOThl CUJIBI YOPYTOCTH TNPU MOABEME Tpy3a C
MTOMOIIIBIO TIOJIBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00beMa MOrpyKEHHOM

YaCTHU TeJIAa U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOLIECH
CUJIBI OT MAacChl Te€jla; CHJIBI TPEHUS CKOJBXEHHS OT CHJIbI HOPMAaJIbHOTO
JABJICHUS U OT pOJAa MOBEPXHOCTHU; CUJIbI YIPYTrOCTH, BO3HMKAIOIIECH B
MpY>KMUHE, OT CTENEHU AedOopMalMK MPYKUHbBI; YCKOPEHHsI OpycKa OT yria
HaKJIOHA HalpaBJsiomel; mepuoAa (YacToThl) KOJIEOAHUH HUTSIHOTO
MasTHHUKA OT JJIMHBI HUTH; TIEpUOJIa KOJICOAaHUMN MPY>KUHHOTO MasSTHUKA OT
MacChl Tpy3a M IKECTKOCTH IMPYKUHBI; HCCIECIOBAHUE HE3aBUCHUMOCTH
nepuosia KoyieOaHWW HUTSHOTO MasTHHKAa OT Macchl rpysa. [lpoBepka
YCJIOBUSI PABHOBECHS pblUara

1.30

DuU3NYECKUE SIBIICHUS B MPUPOJIC: MPUMEPHI ABWKECHUA C Pa3IUYHBIMU
CKOPOCTSIMA B XHBOM M HEXHUBOW MPUPOJEC, ACHUCTBUE CHUJIBI TPEHUS B
NPUPOJIC U TEXHUKE, MPUIMBBI U OTJIMBBI, ABWXKEHHE TIaHeT CONHEYHOU
CHUCTEMBI, PEAKTUBHOE [IBUKCHHUE JKHUBBIX OPraHU3MOB, pblYarud B TEIIE
YyeJIoBeKa, BIUSHUE aTMOC(EPHOT0 JaBICHUS Ha )KUBOM OpraHu3M, IIJIaBaHUE
pbIO, BOCHPUSITHE 3BYKOB >KMBOTHBIMH, 3E€MJICTPSACEHHE, CEHCMUUYECKHE
BOJIHBI, IIYHAMHU, X0
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1.31 | TexHuuecKHe yCTPOMCTBA: CIUJOMETP, JATYUKHU MOJOKEHUS, PACCTOSHUS U
YCKOPEHUS, AUHAMOMETP, MOAIIUIHUKHN, PAKETHI, pblYar, MOJBWXHBIM MU
HEMOABM)XHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY,
COOOIAIONIMECS COCYABbl, YCTPOWCTBO BOJAOIPOBOJA, THAPABIMYECKUI
mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp,
9XO0JIOT, UCIIOJI30BAHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA

2.1 OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Mojenu TBEPAOro, KHUAKOTO M Ta3000pa3HOTO COCTOSHHIMA
BeniecTBa. Kpucramnuueckue u amopgHsbie Tena

2.2 JIBmxeHne wyactui] BemiecTBa. CBs3b CKOPOCTH JIBUKCHHUS YACTHUI[ C
Temneparypoil. bpoynosckoe npuxkenue, nupdysus

2.3 CmauuBaHKE U KallWJUISIPHBIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTUE

2.5 TennoBoe paBHOBECHUE

2.6 Buaytpennsis sHeprusi. Pabora u Temonepeadya Kak crocoObl M3MEHEHUS
BHYTPEHHEN YHEPTUH

2.7 Bunb! Teruionepenaydun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U31yUYEHUE

2.8 Harpesanue u oxnaxzaenue ten. KoandecTBo TEmIoTsl. Y aenpHas
TEIJIOEMKOCTb:

Q=cm(t; —ty)

2.9 3aKOH COXpaHEHHUs SHEPTUH B TEIUJIOBBIX Mpolieccax. Y paBHEHHE TEIJIOBOTO

Oayanca:
Qi+Qy+..=0
2.10 |Hcnapenue u koHjaeHcanusa. MI3MeHeHrne BHYTpEHHEW SHEPrUU B MpoOlEecce

WCTIapeHUs] W KOHJACHcanwH. KuWIleHWe >XKUIKOCTH. YenbHas TeIioTa
apooOpa3oBaHUSL:

Q
LO_m
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2.11

BnaxHocTts BO31yxa

2.12

[InaBnenue u kpucraumsanus. M3mMeHeHHWE BHYTPEHHEW SHEpPruu Ipu
IJIABJICHUH U KPUCTAJUTU3ALMU. Y IeJIbHAs TEIJIOTa TIaBICHUS:

o
Ald_m

2.13

BHYTpeHHHSI OHCPIUA CrOpaHus TOIIJIMBA. YIIGJII)HEUI TCILIOTA CTOpaHuA
TOIIJINBA.

Q
gU_m

2.14

[Tpunuunel padotsl TerioBbix aurareneil. KI1/ remioBoro asuraresns

2.15

[IpakTrueckue padoThI

N3mepenre  yAeNbHOW  TEIUIOEMKOCTH  METAJUIMYECKOTO  IWJIMHJIPA;
KOJIMYECTBA TEIUIOThI, MOJYYEHHOTO BOJIOM KOMHATHOM TeMIlepaTypbl
(PMKCUpOBAaHHOM Macchl, B KOTOPYIO ONYLIEH HArpeTblil LHJIUHJID;
KOJIMYECTBA TEIJIOTHI, OTTAHHOTO HarpeThIM LIMJIMHIPOM, MOCJE OITYyCKAHUS
€ro B BOJly KOMHAaTHOM TeMIEPaTypbl; OTHOCUTEIBHOMN BIaXKHOCTH BO3/1yXa;
YEIBHOM TEIUIOTHI IJIABJICHUS JIbJA.

HccenenoBanne M3MEHEHHsI TEMIIEPATYPbl BOABI IPU PA3JIMUHBIX YCIOBHUSX;
ABJICHHSI TEIUIOOOMEHAa NpPH CMEIIMBAaHUU XOJOJHOM W Topsyed BOJbI;
IpolLiecca UCIIApEHUs

2.16

@u3nyeckue SABICHHS B MNPUPOJAE: IOBEPXHOCTHOE HATSHKEHUE U
KalWUISIPHBIE SIBIICHHUSI B IPUPOJE, KPUCTALIBI B MPUPOJE, H3IYyUEHUE
Connia, 3amep3aHue€ BOJIOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHHUE POCHI,
TyMaHa, UHesl, CHeTra

2.17

TexHuyeckue  yCTpOWCTBA:  KallWJLIAPBI, IIPUMEPBl  MCIIOJIb30BaHUSA
KPHUCTAJUIOB, )KUJIKOCTHBIA TEPMOMETP, AATYUK TEMIIEPATYPBI, TEPMOC,

CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETpPBI, TICUXPOMETP, MapoBasi TypOHHa,
JBUraTellb BHYTPEHHETO CrOPAaHMs

OJIEKTPOMAT'HUTHBIE ABJIEHU A

3.1

OnexTpusanus Tei. /[Ba Buaa 3JI€KTPUUECKUX 3apsiioB

3.2

B3aumopeiicTBue 3apskeHHbIX Te. 3akoH Kynona
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3.3

3aKoH COXpPaHCHUS SJICKTPUICCKOI'O 3apsiaa

3.4

Onextpuyeckoe mnose. HampskeHHOCTh anekTpudeckoro mnosia. [IpuHnumn
CYTIEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocutenn QJICKTPUYCCKUX 3apAId0B. I[eﬁCTBHC QJICKTPUYICCKOI'O IIOJIA Ha
QJICKTPHUICCKHC 3apsabl. HpOBOI[HI/IKI/I H JUBJICKTPUKHU

3.6

[TocTostHHBINA 3NEKTpUUECKUU TOK. JleMcTBUS anekTpuueckoro toka. Cuna
Toka. Hanpsioxenne.

q
g _
t

A
vl _—
q

3.7

3JI€KTpI/I‘-ICCKOC COIIPOTHUBJICHUC. Y,Z[eJ]BHOG QJICKTPHUYICCKOC COIIPOTUBJICHUC!

RO _pl
S

3.8

3akoH OMa [J1 y4acTKa 3JIEKTPUYECKOM LEIH:

U

1a_
R

3.9

HOCJ’IGI[OB&TGHBHOC COCANHCHUC ITPOBOIHUKOB!

I] :Iz;U:U1 +U2;R=R1 +R2.
HapaHHeHBHOC COCINHCHHUC HpOBO)IHI/IKOB paBHOFO COHpOTI/IBHCHI/ISI:

R
U1=U2;I=11+IQ;RD1._
2

CmMernianHbIe COCANHCHUA IIPOBOJHHUKOB

3.10

PaboTta 1 MOIITHOCTB AIEKTPUUSCKOTO TOKA.
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A=U-1-tP=U-I

3.11

3akoH [[xoyns-Jlenma:

Q=1>-R-t

3.12

OnbiT Opcrena. MarHuTHOE TOJIE€ MPSMOTO MPOBOJHUKA C TOKOM. JIMHUU
MAarHUTHOW UHAYKIIHHU

3.13

MarsuTHOE MoJje NOCTOSIHHOIO MarHuTa. BSaHMOHCﬁCTBHe ITIOCTOSHHBIX
MAarauToOB

3.14

JlelicTBHE MAarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM

3.15

OnbiTel @apanes. SBieHUE IEKTpOMarauTHOM nHAyKunu. [IpaBumno Jlenma

3.16

[IpakTuueckue paboThbI
N3mepeHre 3IEKTPUYECKOTO0 COMPOTHBICHHUS PE3UCTOPA; MOIIHOCTH

QJICKTPHUICCKOTI'O TOKA, pa6OTI>I QJICKTPUYICCKOI'O TOKaA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IMPOBOIHHUKE
(pe3ucTophl, JIAMIIOYKA), OT HANPSHKCHHWsT Ha KOHIAX IIPOBOJHHKA,
3aBHCHMOCTH COINPOTHUBJICHHS OT JUIMHBI TIPOBOJHHWKA, IUIOIIAINA €ro
MOTIEPEYHOTO CEUCHUS U YICIBHOTO COMPOTHUBIICHUS.

[IpoBepka mpaBwia  JUIS  SJCKTPUYECKOTO HANPSDKEHUS TPU
MOCJIC0BATEILHOM COCTMHEHUH MPOBOTHUKOB; TIPABHJIA JIJIST CHITBI
AJIEKTPUYICCKOTO TOKA MPH MapaijIeIbHOM COSIHMHECHNUN TIPOBOJHUKOB
(pe3ucTOphI U TAMITOYKA)

3.17

®dusnyeckue SBICHUS B MPUPOJE: DIEKTPUUECKHUE SBIECHUS B atMocdepe,
ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMiiu, Jpeud
IIOJIFOCOB, POJIb MATHUTHOTO TOJISA JUIs1 )KM3HU Ha 3eMJIe, IIOJIIPHOE CHSIHUE

3.18

TexHuyeckue yCcTpoNCTBa: 3JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK DBJIEKTPUUECKOH HHEPTruH, HIIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MIPEAOXPAHUTEIHN, BJIEKTPOMArHUT, 3JEKTPOABUIATENb MOCTOSHHOTO TOKA,
TE€HEPATOP IMOCTOSTHHOTO TOKA

3.19

SHCKTPOMaFHI/ITHBIC BoJHEI. IIIkana QJICKTPOMArduTHBLIX BOJH

3.20

JlyueBasa mozeinb cBeta. [IpssMonMHeHOE pacpOCTpAaHEHUE CBETA

3.21

3akoH oTpaxkeHus cBeta. [lnockoe 3epkano
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3.22 | IlpenomieHue cBeTa. 3aKOH MPEJIOMIICHUS CBETa

3.23 | Jlucnepcus cBeTa

3.24 | Jumza. Xox naydeit B inH3e. POKYyCHOE pacCTOSAHUE TUH3BL. OnTHyecKas cuia
JIUH3BIL:
D=1/F

3.25 | I'ma3 kak omrudeckas cucrema. OnTHYCCKHE IPUOOPEI

3.26 | IIpaktuueckue paboThI
H3mepenue onTuyecKoil CHIlbl COOMparomie TMH3bI; (DOKYCHOTO paCcCTOSTHUS
coOuparomiei JMH3bl (10 CBOWCTBY pPABEHCTBAa PAa3MEpPOB MpeaMeTa H
M300pakeHHsl, KOT1a MPEIMET PACIOJIOKEH B IBOMHOM (POKYCE), MOKa3aTes
MPEJIOMJIEHUS CTEKJIA.
Uccnenoanne cBoicTBa U300pakKeHUs, MOJYYEHHOTO C TIOMOIIbIO
coOuparolel JTUH3bl; U3MEHEHUsI OKYCHOTO pacCTOSHUSA JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa MPEJIOMJIEHUS CBETOBOTO JIy4a OT yrja HaJeHus Ha
TPaHUIE «BO3IYX — CTEKIIO»

3.27 | O®usunueckue sBieHUs B npupone: 3atMeHusa ConHua u JIyHbl, 1iBeTa T,
onTHYECKHE sIBJICHUS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MUPax)

3.28 | TexHuueckue yCTpOWCTBA: OYKU, IEPUCKOI, (poTOAMapaT, ONTUIECKUE
CBETOBOJIbI

4 KBAHTOBBGIE ABJIEHUA

4.1 PanuoaktuBHOCTh. Anbda-, O6era-, ramma-u3nydeHus. Peakiuu anbda- u
Oeta-pacnaaa

4.2 Omnwitel Pesepdopna mo paccesnuro anbda-dactuil. [lnanerapHas mojenb
aToma

4.3 CocraB aTomMHOTO sizipa. MI30TO0IBI

4.4 [Tepuon nostypacnana aTOMHBIX JI€p

: JICPHBI 1117078 HBI COXPAaHEHHUS 3aPsIIOBOTO U M BOTO YHCEIl

45 | Snepusie peax 3aKOHBI COXPaHEHHUS 3apsII0BOIO U MacCOBOTO YHCE

4.6 duznueckne SBICHUS B TMPHUPOJE: €CTECTBEHHBIM pPaJMOAKTUBHBIA (OH,
KOCMHUYECKHUE JIy4M, PAIUOAKTUBHOE HM3TYyUYCHHE MPUPOIHBIX MUHEPAJIOB,
NENUCTBUE PAIMOAKTUBHBIX U3JIYYEHUN HA OPTaHU3M YeJIOBEKa

4.7

TexHuueckne YCTPOWCTBA: CHEKTPOCKOI, WHAMBUIYAJIbHBIN JIO3UMETD,
KaMepa BuiibcoHa, siiepHast sHepreTuka
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