MHUHUCTEPCTBO MPOCBEUIEHUA POCCUACKON ®EJAEPAILIUA
MuHucTepcTBO 00Pa30BAHUS M MOJIOACKHOM MOJTUMTHKHU Biagumupcekoit odaacTu
Ynpasiienue o0pazoBaHus aIMUHUCTPALNH BISHUKOBCKOI0 pailoHa
MyHununa/jbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe
«IlaycToBCcKasi OCHOBHAsA 00111¢00pa30BaTEeIbLHAA IIKOJIA
Bsa3HUKOBCKOro paiioHa BiaaguMupckoi odaactm»

PACCMOTPEHO

Ha NeJaroruueckoM COBETe
ITpoTokos Ne 1

oT «29» aBrycra 2024 r

YTBEPX/JIEHO
JIMpEeKTOp LIKOJIBI

CblCOEB MopnucaHo undposoi CBICOGB AB.
nognucobto: CobicoeB

AHppei anmpeisopuconns | [pHIKA3 No 107

[Mara: 2024.08.29

Bopucosny  zsosswozor 0T «29» aBrycra 2024 r.

PABOYAS ITPOT'PAMMA
yueOHOoro npeamera «@usuka »

U1 oOydaromuxcs 7-9 kiaccon

a. IlaycroBo 2024r.



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (u3MKe Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs COCTaBIEHA
Ha OCHOBE IOJIOKEHUN U TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaresibHOI mporpammel, npencraBieHHbix B PI'OC 00O, a takxke
¢ yuérom (penepasibHON paboueil mporpamMMbl BociuTanust 1 KoHieniuu npenogaBaHust
yueOHoro npeamera «Ousnka.

Copnepxkanue nmporpaMMbl 1o  (u3MKe HampaBieHO Ha (opMHupoBaHUE
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH OOYYaOIIMXCS U OpPraHu3aluio U3ydeHus: (pu3uku
Ha JIeITEebHOCTHOM OCHOBe. B mporpamMme mo (Qu3uke Y4YMTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpeaMera B peanusainuu  Tpebopanuit OGI'OC OOO k miIaHUPYyEMbIM
JUYHOCTHBIM U METAaIpPEeIMETHBIM pe3yJbTaTaM OOy4YeHUs, a TaKKe MEXIpPEIMETHbIE
CBSI3M E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusl.

[Iporpamma 1o ¢u3MKe YyCTaHABIMBAET paclpeiesieHne Yy4eOHOro marepuaia
no roaaMm oOydenus (o Kiaccam), TpeajaracT MPUMEPHYIO IOCICI0BATEIbHOCTD
U3Y4EeHUS] T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUSL MPEIMETHOIO COJEPXKAHUS U yUETe
BO3PACTHBIX OCOOCHHOCTEN 00YJarOIINXCS.

[Iporpamma 1o ¢usmke paspaboTaHa C UEIbI0 OKa3aHUS METOIUYECKON MOMOIIN
YYUTENIO B CO3IaHUH pabouel MporpaMMBbl M0 yueOHOMY MPEAMETY.

®uzrka SBISETCS CUCTEMOOOPA3YIOIIUM [l €CTECTBEHHO-HAYYHBIX YYEOHBIX
PEIMETOB, MOCKONBKY (DU3MYECKHE 3aKOHBI JIe)KAT B OCHOBE IMPOLIECCOB M SIBJICHHIA,
U3yJaeMbIX XUMHUEH, OHWOJOruel, acTpoHOMHEH W (u3ndeckor reorpadueii, BHOCHUT
BKJIaJ] B ECTECTBEHHO-HAYUYHYIO KapTHHY MUpA, NPEIOCTaBiseT Haubosee SCHbIC
oOpa3ipl TPUMEHEHUST HAyYHOIO0 METO/la TO3HaHHWS, TO €CTh CIocoba MOJIydeHUs
JIOCTOBEPHBIX 3HAHUN O MUE.

Ongna w3 raBHBIX 3a7ad (U3HYECKOro o0Opa3oBaHMsS B CTPYKType OOIIEro
00pa3oBaHus COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U HHTEpeca
K HayKe y 00 yJaromuxcs.

W3yuenue ¢u3nku Ha 06a30BOM YpPOBHE IMPEAINOJIaraeT OBJAJCHUE CIEIYIOLIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOLMMHU €CTECTBEHHO-HAYYH Y0 TPaMOTHOCTb:

HAYYHO OOBSICHATH SBJICHUA,

OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT' O UCCIIEJOBAHUS;

WHTEPOPETUPOBATh  JAaHHBIE W  KCIOJIb30BAaTh HAay4YHbIE  JI0KA3aTEIbCTBA
JUIS1 TIOJTY4€HUS] BBIBOJIOB).



denepanbHas paboyas nporpamMma | @usuka. 7—9 kinaccel (0a30BbIH ypOBEHB)

Henu u3yuenust Pu3NKU HA YPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUs ONpeeICHBI
B Konmenmuu mnpenonaBanusi ydebHoro mpeamera «Dusmka» B 00pa30BaTEeIbHBIX
Opra"u3anusax Poccuiickoii Oenepanny, peANN3YIOMIUX OCHOBHBEIE
oOmeoOpa3oBaTeibHble  MPOrpaMMbl,  yTBepkAEHHOW  pemiennem  Koseruun
MunucrepctBa npocsenieHust Poccuiickoit ®enepanmu (mpotokon ot 3 aexadps 2019 r.
Ne TIK-4BH).

Henu uzyuenus Gusuku:

npuoOpeTeHNEe WHTEepeca M CTPEeMJICHHsI OOyJalomIMXCs K HAydYHOMY H3YUCHUIO
MPUPOJIBI, PAa3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEJICTAaBICHUI O HAYYHOM METOAE TMO3HAHUA W (OPMHUPOBAHUE
MCCIIEI0BATEIbCKOTO OTHOIICHHS K OKPY)KAIOIUM SIBJICHUSIM;

dopMupoBaHNE HAyYHOTO MHUPOBO33PEHUS KaK pe3ylibTaTa W3y4YCHHsS OCHOB
CTpOEHUS MaTepuH U (YHIAMEHTAIBHBIX 3aKOHOB (PU3UKU;

dopMupoBaHHEe TPEACTABICHUNH O pond (GU3UKK [JISI  Pa3BUTUS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPEJCTaBICHUM O BO3MOXHBIX cdepax Oynymieil mpodeccroHaIbHOM
JESTEILHOCTH, CBI3aHHOM ¢ (DM3MKOM, MOATOTOBKA K JadbHEHIIeMy 00 y4eHUIO B 3TOM
HaTpaBJICHUH.

JloCTIKEeHHEe ATUX IIeNiel mporpaMMbl TI0 (U3WKE Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHusi 00€CIeUYnBAETCS PEIICHUEM CIICYIONINX 3a/1ay:

npuoOpeTeHne 3HAHUW O JTUCKPETHOM CTPOCHUM BEIIECTBA, O MEXaHWYECKHUX,
TEIUIOBBIX, AEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHHMM ONMHUCHIBATh U OOBICHATh  (DU3UYECKUE — SIBICHHS
C MCTIOJIb30BaHNEM MOJTYYEHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHS MPOCTEHUINX PacUYETHHIX 3a/7a4 C HCIOJIb30BAaHUEM
buznueckux Mojenel, TBOPYECKUX U IPAKTUKO-OPUECHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUU HAOMIOJaTh TMPUPOJHBIC SBICHUS W BBIMOJIHATH OIBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAIIbHBIE HCCJIEIOBAHUS C HCIHOJIb30BAHUEM
U3MEPUTENBHBIX PUOOPOB,;

OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpMaNUe PU3NIECKOTO COAEpKaHMs, BKIIIOUas
WHOQOPMAIIMIO O COBPEMEHHBIX JOCTWKEHUAX (U3MKH, aHAIM3 € KPUTHYECKOE
OlLICHUBaHHE HH(POPMAIINH;

3HAKOMCTBO €O cdepaMu MNpOoPECCHOHATBLHOM NESITEILHOCTH, CBSA3aHHBIMH
¢ (GU3HKON, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHKEHHUSX
du3ruecKol HayKu.

Ha wusydyenwe ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanus otBoxutTcsi 238 wacoB: B 7 kiacce — 68 wacoB (2 waca B Hejemo),
B 8 Kimacce — 68 wacoB (2 yaca B Henemo), B 9 kiacce — 102 gaca (3 waca B Heneno).

[Ipennaraemsiii B mporpamme 1o (Gpu3uke nepeueHsb J1a00paTopHbIX PadOT U OTIBITOB
HOCUT PEKOMEHJATENbHBIA  XapakKTep, YYHTEIb JelaeT BbIOOp MPOBEICHUS
7a0opaTopHbBIX pabOT W ONBITOB C YYETOM HHIUBUAYaTbHBIX OCOOEHHOCTEH
OOyUJaOIINUXCS, CIHCKAa OKCICPUMEHTANTBHBIX 3aJlaHWi, TPEJaracMbiXx B paMKax
OCHOBHOT'O FOCYJIapCTBEHHOT'O AK3aMEHa M0 (PU3UKE.



COILEPKAHUE OBYUYEHUA

7 KJIACC
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPYKAKIIEr0 MUPa
®usuka — Hayka O mnpupone. SBinenus npuponsl. Dusnyeckue SABICHUSA:

MEXaHUYECKUE, TEIUIOBBIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.
®duznyeckue BenuuuHbl. M3mepenne pusndyeckux Bennuud. Gusnueckue npudopsl.
ITorpemHocTh U3MepeHur MexayHapoaHas CUCTEMAa €IUHULL.

Kak ¢usuka u  Jgpyrue  €CTeCTBEHHbIE  HAyKM  M3Yy4aloT  IPHUPONY.
EcTtecTBeHHO-Hay4HbIN METO/ NO3HAHUS: HAOJIO/IEHNE, TOCTAHOBKA HAYYHOTO BOIIPOCa,
BBIJIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bICHEHHE HAOIII01aeMOT0
sBieHus. Onrcanue GU3NYECKUX SIBJICHHUM C TTOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHn4ecKue, TeIUIOBbIE, JIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHMUS.
dusndeckre nprudOpPsI U MPOIEAypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IIU(POBBHIM
npuOOpOM.

Jlabopamophsie pabomoi u onvimol

OmnpeneneHue 1EeHbI ACICHUS KBl K3MEPUTEILHOTO MpUdopa.

N3mepenue paccTosiHUM.

N3mepenune 00bEMa KUAKOCTH U TBEPAOTO Tela.

Onpenenenue pa3MepoB MaJIbIX TEJl.

N3mepenune TemmepaTypbl IPU MOMOIIM KUIKOCTHOIO TEPMOMETpA M JaTyMKa
TEMIIEPATYPHI.

[IpoBeneHue ucciaeaoBaHus MO MPOBEPKE TMIIOTE3bI: AATBHOCThH MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA ITyCKAa.

Pasjen 2. [lepBoHayajibHbIe CBeIeHUSI O CTPOEHUM BellecTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BEILECTBA.

JIB>KeHHe yacTHl] BemecTBa. CBsA3b CKOPOCTH JBUKEHHS YACTULL C TEMIIEPATypOH.
bpoynosckoe aBmxenue, nuddysus. BzaumoaeiicTBre yacTHI] BEIIECTBA: IPUTSKEHHE
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA. CTPOCHUE Ta30B, KUIAKOCTEM M TBEPIBIX
(KpUCTAIUTMYECKUX) TeJl. B3anMOCBsA3b MEXKIY CBONCTBAMH BEHISCTB B Pa3sHBIX
arperaTHhIX COCTOSIHUSIX W HMX aTOMHO-MOJEKYJISpHbIM cTpoeHueM. OcoOeHHoCTH
arperaTHhIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenre OpoOyHOBCKOTO TBUYKEHUSI.

Hab6monenue nuddysuu.

HaGmronenne sBneHUM, OOBSICHSIIONUXCS TPUTKCHUEM WIH OTTAIKHBAHUEM
YaCTHII BEIIECTBA.



Jlabopamopnsie pabomwi u onvimol
OueHka quaMeTpa aToMa METOIOM PSIIOB (C UCTOIb30BaHUEM (GoTorpaduil).
OnbIThI 10 HAOIOICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
OnbIThI MO OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJIIPHOTO TPUTSIKEHUS.

Pa3nen 3. JIBu:keHue U B3anMOoAeliCTBHE TeJl

Mexannueckoe ABUKEHUE. PaBHOMEpPHOE U HEpaBHOMEPHOE ABUKEHUE. CKOPOCTb.
Cpennsisg CKOpOCTb MPY HEPABHOMEPHOM JBUKECHUU. Pacué€t myTu U BpeMEHU TBUKECHUS.

SBneHne nHepurU. 3aKOH MHEpIMU. B3anmoaencTBie Tell Kak IPUYMHA U3MEHEHUS
CKOPOCTH JABMXKEHHS Tel. Macca Kak Mepa MHEPTHOCTH Tena. [IMOTHOCTH BeliecTsa.
CBs13b TUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IUHUIIE 00BEMA BEIIECTRA.

Cuna Kak xapakTepucTHKa B3auMojiercTBus Ten. Cuia ynpyroctu u 3akoH I'yka.
M3mepenune cuiibl ¢ TOMOIIBIO IMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuia Tshkectu. Cuna
TSUKECTH Ha JIpyrux raHerax. Bec tena. Hesecomocth. CokeHuE Cujl, HAIIPaBIECHHBIX
no onHou mpsimoi. PaBHopelctByromas cwi. Cuna TpeHus. TpeHue CKOJbXKEHUS U
TpEHHE MOKOos. TpeHne B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
HabmrogeHne MexaHn4ecKoro IBMKCHHS Tella.
N3mepenne cKopoCcTy MPSIMOTUHEUHOTO JIBUKEHMUSL.
Hab6mronenve siBjieHUs UHEPLIUH.
Hab6mronenre n3aMeHeH s CKOPOCTH TIPH B3aUMOIEHCTBUM TEJl.
CpaBHeHME Macc 10 B3aUMOJICUCTBUIO TE.
CiioxeHue CuJjl, HapaBJIECHHBIX IO OJTHOW MPAMOIA.

Jlabopamopmsie pabomoi u onvimol

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBIDKEHUS (IMIapUKa B XKHUIKOCTH, MOJEIH
JIEKTPUYECKOrO aBTOMOOWIIS U TaK Jajee).

Omnpenenenne cpeaHEN CKOPOCTH CKOJLKECHHS OpycKa WM MIaprKa 10 HaKIIOHHON
TUTOCKOCTH.

Omnpenenenune IOTHOCTH TBEPAOTO Tea.

OnBITBI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTD pacTsukeHHs (nedopmammu) mpyKuHbBI
OT IPUJIOKECHHON CHUIIBI.

OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT BEca TeJa
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

HNasnenne. CriocoObl yMEHBIICHHS W YBEIW4YeHHUs naBicHus. [laBnenwe rasa.
3aBUCHUMOCTD JaBlIEHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenaua gaBiaeHus TBEpAbIMU
TeJaMH, SKHAKOCTIMH U ra3amu. 3akoH Ilackana. IlHeBMaTMyeckue MaIlIMHBI.
3aBUCUMOCTh JAaBICHUS JKUAKOCTH OT TJIyOMHBI. ['mapocTaTHyeckuil mapagokxc.
CooOmatomuecs: cocyasl. ['uapaBmudeckue MEXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe AaBieHue. I[IpUyuHBI CyIIECTBOBAHUS
BO3yIIHOM o00osioukn 3emau. Omnbir Toppuuennu. HW3mepenue arMmocgepHOro
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JaBIeHUs. 3aBUCUMOCTh aTMOC(EpPHOrO AAaBIE€HHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! Ay u3mMepeHust aTMoc(HEepHOTo JaBICHHUS.

JlelicTBUE >XUAKOCTH M rasa Ha IOIPYKEHHOE B HUX Teno. BbITalKkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [TnaBanue Ten. Bo3ayxomiaBaHue.

Jlemoncmpayuu

3aBUCHMOCTD JIaBJICHUS ra3a OT TEMIIEPATyPBI.

[lepenaya naBineHUs )KUAKOCTHIO U Ta30M.

CooOwaroiuecs: COCy/Ibl.

I'mapasinueckuii mpecc.

[IposiBnenue neicTBust aTMOC(EPHOrO TaBICHUS.

3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBI OT 00BEMa MOTPY:KEHHOM YacTU Tena W
MJIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOM HKHUJKOCTH.

VYcnoBue 1iaBaHUs TeN. IUIABAHWE WM TIOTPY)KEHHE Tell B 3aBUCHMOCTH
OT COOTHOILIEHUS MIJIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamophsie pabomoi u onvimol

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOAE€ OT 00BbEMa MOTPYKEHHON
B )KHJIKOCTh YaCTH TeJa.

OmnpeneneHre BHITAIIKUBAIOIICH CHJIBI, JCHCTBYIONIEH Ha TEJO, IMOTPYXEHHOE
B )KHJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI, JCHCTBYIOIIEH HA TeJo
B )KHJIKOCTH, OT MaccChl TeJa.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKHBAIONIEH CHIIBI, JCHCTBYIOIIEH
Ha TEJIO B )KUJIKOCTH, OT 00BhEMa MOTPYKEHHON B KUIKOCTh YACTH TeJla U OT IJIOTHOCTH
KHUJIKOCTH.

KoHcTpynpoBaHue apeoMerpa WM KOHCTPYHPOBAaHWE JIOJKH W OIpeNneicHue e
rpy3010AbEMHOCTH.

Paznen 5. Pa6ora u MOIHOCTDL. JHEPrus

Mexanndeckas padbota. MOITHOCTS.

[IpocTeie MEXaHU3MBI: pbIYar, OJIOK, HAaKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHS
peiuara. IlpumeHeHue mnpaBuiia paBHOBECUS pbluara K OJOKYy. «30JI0TOE MPaBUIIO»
Mexanuku. KITJ[ npocTeix Mexanu3mMoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprud. Knnetnueckasi 1 noteHuuaabHas sHeprus. [Ipesparnienune
OJIHOT'O BUJIa MEXAaHUYECKOM SHEPrUuu B APYroi. 3aKOH COXpaHEHU s SHEPIUHU B MEXaHUKE.
Jlemoncmpayuu

[Ipumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomusl u onvimsl

Onpenenenue pabOThl CUJIBI TPEHUST MPU PABHOMEPHOM JIBHKEHUU Tela
10 TOPU30HTAIIBHOW TOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHS pblyara.



N3mepenne KIIJ[ HaKIIOHHOM TUIOCKOCTH.
N3ydyeHne 3ak0Ha COXpaHEHUSI MEXAaHUYECKON YHEPTHH.

8 KVIACC

Pa3nen 6. TenioBble AiBJIEHNUS

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHUS BEILECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ. OTBITHI, HOITBEPKAAIOIINE OCHOBHBIE MOJIOKEHHUS
MOJIEKYIAPHO-KUHETUYECKON TEOPUHU.

Mopenun  TBEPAOTO, JKUJIKOTO UM Ta3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucrannuueckue u amopdusie Terna. OObACHEHHUE CBOWCTB Ta30B, JKUIKOCTEH U
TBEPABIX TEJ HA OCHOBE MOJIOKEHUIN MOJIEKYISIPHO-KUHETUUECKON Teoprun. CMauruBaHue
U KanWJUISIpHBIE ABJICHUS. TemioBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMnepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKEHHUS YACTHII.
Buyrpennss sHeprusi. CriocoObl U3MEHEHHUS BHYTPEHHEW SHEPruM: TeIUionepenada u
coBepiieHHue paboTel. Buasl Temsonepenaud: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
U3JIy4EHHUE.

KomnuecTBo TemnoTel. YIeabHas TEIIOEMKOCTh BelllecTBa. 1€IIo00OMEH H
TEIJIOBOE PaBHOBECHE. YpaBHEHHE TerioBoro OanaHca. [lmaBieHue u oTBepAcBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJieJbHAsl TeruioTa IuiaBiaeHus. [lapooOpa3oBanue u
koHneHcanus. Hcmapenue. Kumenwe. VYaenmpHas  TemioTa IapooOpa3oBaHMS.
3aBUCHUMOCTD TEMIIEPATyPhl KUTICHHUS OT aTMOC(HEPHOTO JaBJICHHUS.

BrnaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y JeJibHAs TEIUIOTa CTOpaHusl.

[Tpunnumne! paboTe! TeruioBsix apurareneit KI1J{ termoBoro neurarens. TermioBsie
JIBUTATENM U 3alllUTa OKPYKAIOIIEH CPeIbl.

3aKOH COXpaHEHUS U MPEBpAIICHUs SHEPIUHU B TEIJIOBBIX ITPoIIeccax.

Ilemoncmpayuu
Hab6monenne OpoyHOBCKOTO JIBHYKCHHUS.
Habmonenne nuddy3um.
HabGmronenre ssBjeHUN cCMaYMBaHUS W KaIMMUIIPHBIX SBICHUH.
Hab6mroieHre TerioBoro pacupeHus Tell.
N3meHenue [aBjieHUs Ta3a NP HU3MEHEHHM O0O0bEMa M HarpeBaHUM WJIU
OXJIAXKJICHHH.
[IpaBuiia u3mMepeHus: TeMrnepaTyphl.
Bunbl Tenonepenayun.
OxJaxkieHue npu COBEpUIEHUN PaOOTHI.
HarpeBanue npu coBepiiieHn pabOThl BHEITHUMU CHJIAMHU.
CpaBHeHME TEMIOEMKOCTEN pa3IUYHBIX BEIIECTB.
HaOmronenne kuneHus.
HaGnrogenne mocTossHCTBa TEMIEPATyphl TIPH TJIABJICHUH.



Monenu TeIUI0BBIX JBUTATEIIEH.

Jlabopamopusie pabomwi u onvimvl

OnpIThI IO OOHAPYKEHUIO AEUCTBHS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB ITIOBAPEHHOM COJIM WIIM caxapa.

OnpIThl MO HAOJIONEHUIO TEIJIOBOIO PACHIMPEHMS Ta30B, KUAKOCTEH M TBEPABIX
TeJ.

Onpenenenue 1aBieHUs BO3AyXa B OaJIOHE HIIPHULIA.

OnpIThI, TEMOHCTPUPYIOIIKME 3aBUCUMOCTb JABJICHHSI BO3AyXa OT €ro o0béma u
HarpeBaHus WM OXJIAKICHHUS.

[IpoBepka rumnoTe3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KMJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenrie n3aMeHeHus] BHYTPEHHEW SHEPrUu Tejla B pe3yjbTaTe TeIulonepeaadn
U pabOThI BHEITHUX CHJL.

HccnenoBanue siBleHUS TEIJIOOOMEHA IMPU CMEUIMBAHWU XOJOAHOM M Topsiuei
BOJIBL.

OnpeneneHue KOJMYECTBAa TEIJIOTHI, MOJIYYEHHOIO BOJOW TNpU TEII00OMEHE
C HAarpeThIM METAUIMYECKUM LUIUHAPOM.

OnpeneneHue yaeapHON TEMJIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCrapeHusl.

OmnpeneneHne OTHOCUTENBHOM BIaXXKHOCTH BO3/1yXa.

Omnpenenenue yneiapbHON TEIIOTHI IUIABJICHHUS JIBIA.

Paznen 7. Diaekrpudyeckue U MAarHUTHbIE SIBJICHUS

Onektpu3zanus Tenl. J[Ba poaa BIEKTpUYECKHX 3apanoB. BzaumoneiicTBue
3apsOKeHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTh CHJIBI B3AUMO/ICHCTBUS 3apsHKCHHBIX TEJl
OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEKIY TE€JIAMMU).

Onektpuueckoe 1mone. Hampsoxk€éHHOCTh  3iekTpuyeckoro mnojs. I[IpuHuun
CYIEPITO3UIIUHU DIIEKTPHUECKHX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snexkTpuyeckux 3apsoB. OJIEMEHTAPHBIA SJIEKTPUUECKUUA 3aps.
Crpoenue atoma. [IpoBOAHUKM U AUANEKTPUKHU. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO
3apsaa.

DNEeKTpUUYECKU TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOr0 TOKa. McTOuHMKM
MIOCTOSIHHOTO TOKa. JIeHCTBHSL 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHMTHOE). DJICKTPUUSCKUAN TOK B )KHUIKOCTSIX U Ta3ax.

Onektpuueckas uenb. Cuiia Toka. DiIeKTpuueckoe HampsbkeHue. COonpoTHBICHHE
MPOBOJIHUKA. Y IEJIbHOE COINpPOTHUBJIEHUE BelecTBa. 3akoH OMa JJisi yyacTKa UEIH.
ITocnenoBarenbHOE M MapaJLICIIbBHOE COETUHEHUE ITPOBOJHUKOB.

PaGoTta 1 MOIITHOCTH 2JIEKTPUYECKOTO TOKA. 3akoH [[xoymsa—JIenma. DnexTpuaeckue
LENU U MOTPEOUTENH IIEKTPUUECKOM sHEeprun B ObITY. KOpoTKOe 3ambIkaHue.

[TocrosiHHBIE MarHuThl. B3anMOAENCTBUE NOCTOSHHBIX MAarHUTOB. MarsHutHoe
noJjie. MarauTHoe 1mosie 3eMJIM M €ro 3Ha4eHue IS )KU3HU Ha 3emiie. OnbIT DpcTeaa.



MarauTtHoe 1osie 3JIEKTPUYECKOro Toka. IIpuMeHeHue dJIEeKTPOMarHUTOB B TEXHUKE.
JleficTBE MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUIATENb OCTOSTHHOTO
ToKa. Mcronp30BaHME  DIEKTPOABUrATENIEM B  TEXHUYECKUX  YCTPOMCTBAX U
Ha TPaHCIIOPTE.

Oneitel @apanes. SIBneHue 3neKTpoMarHUTHOW wuHAyKuuu. IIpaBmiio Jlenna.
OnekrporeHeparop. CrocoObl MOTYyYEHUS! DJIEKTPUUYECKON SHEPruu. DIEKTPOCTAHLUU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIIeKTpU3aIus TEl.
JIBa poa 37IE€KTPUYECKUX 3apAI0B U B3aUMOICHCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS] MHTYKIIUSL.
3aKOH COXpaHEHUS PIECKTPUUECKUX 3aPAJIOB.
[IpoBOJHUKU U AUDIEKTPUKHU.
MoenupoBaHuEe CUIIOBBIX JUHUM 3JIEKTPUUECKOTO TOJIS.
MCTOYHMKY TTOCTOSHHOT'O TOKA.
JIenCTBUS AIIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUN TOK B JKUIAKOCTH.
["a3o0BbIM pa3psa.
H3mepenue cuitbl TOKa aMIIepMETPOM.
HM3mepenune 31eKTpUYeCcKOro HanpsisKeHUsI BOJIbTMETPOM.
PeocTtat u Marazus conpoTUBIICHUN.
BzaumopaeiicTBre MOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH Pa3CJICHUS IMOJFOCOB MAarHUTA.
MoaenupoBaHue MarHUTHBIX MOJIEN TTOCTOSTHHBIX MArHUTOB.
OnbIT Dpcrena.
MarauTHoe 1oJje ToKa. IJIEeKTPOMarHuT.
JlercTBUE MAarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATEIIb TOCTOSTHHOT'O TOKA.
HccnenoBanue siBII€HUS 3JIEKTPOMArHUTHON WHAYKIIHH.
OnbiTel @apajes.
3aBUCUMOCTb HaIlPaBJICHUS! HHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOZBHUKHOBEHUS.
DJIEKTpOreHepaTop MOCTOSHHOI'O TOKA.

Jlabopamopnwie pabomusl u onvimsl
OMnbITHI O HAOJIOICHUIO JICKTPU3AIMN TS HHIYKIIMEH U IIPH CONTPUKOCHOBCHUH.
HccnenoBanue neMCTBUS DIEKTPUUECKOTO OIS HAa MPOBOJIHUKH U JTUDJICKTPUKH.
CoOopka 1 mpoBepKa pabOThI IICKTPUUECKOM TSN ITOCTOSTHHOTO TOKA.
N3mepenne u perymmpoBaHUe CUJIBI TOKA.
N3mepenne u perynnpoBaHre HaPsSHKCHUS.
HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, HAYIIETO  4YE€pe3  PE3UCTOp,
OT COINPOTUBJICHUS PE3UCTOPA M HANIPSHKEHUSI HA PE3UCTOPE.
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OnpIThl, JAEMOHCTPUPYIOIIUE 3aBHCHUMOCTb JJIEKTPHUUYECKOrO COIMPOTUBIICHUS
MIPOBOIHKMKA OT €r0 JJIMHBI, IUIOU[aH MMONEPEYHOr0 CEUEHUs U MaTepHala.

[IpoBepka mpaBuiia CI0KEHUS HANPSXKEHUM MpPU MOCIEI0BATEIbHOM COECIMHEHUN
IBYX PE3UCTOPOB.

[IpoBepka npaBuia A CUJIbl TOKA NP NapajiiieIbHOM COETMHEHUH PE3UCTOPOB.

Onpenenenue paboThl ANEKTPUYECKOTO TOKA, UAYILIETO Yepe3 PE3UCTOP.

OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTM  CHJIBI  TOKa, HWAYIIETO 4Yepe3  JIAMIIOYKY,
OT HAIIPsIKEHUS HA HEW.

Onpenenenune KIIJI narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MAarHUTOB.

W3ydeHne MarHMTHOTO TMOJS MOCTOSHHBIX MarHuTOB NpPU WX OOBEIUHEHUU U
pasJieJIeHUH.

HccnenoBanue AeHCTBUS AJIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPEIIKY.

OnpIThI, JI€MOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl B3aUMOJICHCTBHS KaTYIIKH
C TOKOM M MarHuTa OT CHJIbl TOKA U HAIPaBJIEHUS TOKa B KaTYIIKE.

N3ydenue necTBUsi MArHUTHOTO TOJIS HA MPOBOJIHUK C TOKOM.

KoHctpynpoBanue u nzyueHue paboThl JIEKTPOABUTATETIS.

Namepenue KI1J] anexTpoaBuraTeibHOW YCTAaHOBKHU.

OMNBITHI O UCCIEAOBAHUIO SIBJIICHUS SJIEKTPOMAarHUTHOM MHAYKIIMU: UCCIEA0BAHUE
MU3MEHEHUW 3HAYEHUs W HAPaBJICHUS] UHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBjeHuUst

Mexanndeckoe  JBHkKeHHe. MarepuanbHas — Touka. (CuctemMa  oTcuéTa.
OTHOCHUTENBHOCTh  MEXAaHUYECKOTO  JIBM)KEHHUsl. PaBHOMEpHOE  MpSIMOJIMHENHOE
nBkeHrue. HepaBHomMepHoe mnpsiMoiuHeHoe JBuKeHue. CpenHsissi U MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOycKOpeHHOE MpsiMOJIMHEHOE ABMkeHHne. CBOOOIHOE TaJICHUE.
OnpiTel ["anues.

PaBHOMepHOE JBUMXKEHHE MO OKpYyxkKHOCTU. Ilepmom u wacrota oOpamieHus.
JluneiHas u yriaoBast CKOpOCTU. LIEeHTpOCTpEMHUTETBHOE YCKOPEHHUE.

Ilepoiii 3axkoH HproTona. Bropoin 3akon Herorona. Tpermit 3axkoH HeroTona.
[IprHIMIT Cyneprno3uLKu CHUJl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuja TPEHHSI CKOJbXEHHUS, CHIIa
TPEHUS NOKOS, APYTUE BUABI TPCHUS.

Cuiia TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHHE CBOOOIHOrO MaICHMUS.
JIBmkenne nnanetr Bokpyr Cousnna. IlepBas kocmuueckas ckopoctb. HeBecoMocTh u
MEPErpy3KHu.

11



PaBHOBecue MarepuanbHOW TOYKM. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPZIOTO TeNA C 3aKPEILUIEHHON OCBIO BpaleHuss. MoMeHT cuibl. LIEHTp TskecTH.

Nmnynsc Tema. M3meHenne wummynbca. MMiynsC cuibl. 3aKOH COXPAaHEHUS
UMIyJIbca. PeakTuBHOE JBUIKEHUE.

Mexannueckast paboTa U MOIIHOCTb. PaboTa cuil TSXKECTH, YHNPYTOCTH, TPEHUS.
CBs13b 3HEepruu U padbotsl. [loTeHanbHast SHEprus Tesa, MOAHITOr0 HaJl MOBEPXHOCTHIO
3emuu. [loreHuumanbHas sHeprus cxxarou npyxuHbsl. Kunernueckas sHeprus. Teopema
0 KMHETUYECKOM YHEPIrUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUU.

Jlemoncmpayuu

Hab6mroneHre MexaHM4eCKOro JBIKECHHS Tejla OTHOCUTENIBHO Pa3HBIX TEJ OTCUYETA.

CpaBHeHME NTyTEW U TPACKTOPUH JBUKEHUS OJJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

M3mepenne CKOpoCTH U YCKOPEHUS TPSIMOJIMHEMHOTO IBUKECHUSL.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

HabGmronenre nBuXEHU TeJa M0 OKPYKHOCTH.

HaGmronenne MeXaHUUYECKUX SBJICHUN, MPOUCXOAIIMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM W YCKOPCHHOM JBUKEHUM OTHOCUTEJIHBHO KaOWHETa
buzuky.

3aBUCUMOCTb YCKOPEHHUS Tejia OT MacChl TeJla U ICHCTBYIONIEH HA HETO CHUJIBI.

Hab6mronenne paBeHCTBA CHJT TIPU B3aMMOJICHCTBUU TET.

N3meHeHue Beca Tejia Ipu YCKOPEHHOM JIBUKECHUMU.

Ilepenayva umiynbca Npu B3aUMOJCUCTBUM TEI.

[IpeoOpa3zoBanus SHEPTUU MIPU B3aUMOCHCTBUH TEJL.

CoxpaHeHue UMIYJIbCca MPU HEYNPYroM B3aUMOACHCTBUU.

CoxpaHeHue UMITYJIbCa MIPH a0COJIIOTHO YIIPYTOM B3aMMOJICHCTBHUH.

Hab6mroneHne peakTHBHOTO JIBHYKCHUS.

CoxpaHeHue MeXaHU4YeCKOW SHEPrUuH MPU CBOOOTHOM I/ ICHUH.

CoxpaHeHHME MEXaHMYECKOM HHEpPruud IpU JBWXKEHUM TeJia TMOJ JCUCTBUEM

MPY>KUHBL.

Jlabopamophsie pabomoi u onvimol

KoHcTpynpoBanue Tpakrta A pa3roHa U JajJbHEHIIEro paBHOMEPHOTO JBHKEHUS
IaprKa WIn TEIEKKH.

OnpeneneHue CpelHE CKOPOCTH CKOJIbKEHHS OpycKka WM JIBIKCHHUS IIapuka
10 HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue yCKOpEHUs Telia MPU PAaBHOYCKOPEHHOM JIBIDKEHUU TIO HAKJIOHHOM
MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU NIPU PAaBHOYCKOPEHHOM JIBHKEHUU
0e3 HaYaJbHON CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIIM TPH PABHOYCKOPEHHOM JBMKEHUW 0O€3 HavYaIbHOMN
CKOPOCTH TIyTH OTHOCSITCS KaK Psii HEYETHBIX YMCETl, TO COOTBETCTBYIOIIHUE MPOMEXKYTKH
BPEMEHU OJIMHAKOBBHI.
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HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUS OT CHJIBI HOPMaJIbHOTO
JaBJICHUSI.

Omnpenenenue k03P PULKUEHTA TPEHUS CKOJIbKEHUS.

OnpeneneHue :KECTKOCTHU P yKHUHBI.

Onpenenenue pabOThl CHJIBI TPEHUS MpPU PABHOMEPHOM JIBJKEHUU Teja
10 TOPU30HTATIBHON MOBEPXHOCTH.

Omnpenenenue paboThl CHUJIBI YIPYrOCTH IPHU NMOABEME Ipy3a C HCIOJIB30BAHUEM
HEMOJBM)KHOTO U MOJBUAKHOTO OJIOKOB.

N3yuenue 3aKk0HA COXpAaHEHUsI YIHEPTUU.

Pa3znen 9. Mexanuueckue KoJeO0aHNUs M BOJTHBI

Kone6arenwrnoe nBmwxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM: TEPHO/I,
4acToTa, aMIuiuTyaa. MaTemMaThyeckuil W TPYKUHHBIA MasTHUKH. [IpeBparenue
SHEPIruM MpH KOJIeOATEIILHOM JIBUKEHUU.

3aryxaromue KoJjieOaHus. BeiHyxkaeHHbIe KoneOaHus. Pe3onanc. MexaHudeckue
BoJIHBI. CBOWCTBAa MEXaHMYECKUX BOJH. [IpomosibHBIE W mMomepeuyHble BOJHBI. [[mnHa
BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHus. MexaHWueckue BOJHBI B TBEPAOM Telle,
CECMHUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicOTa ToHa. OTtpakeHue 3Byka. HHpasByk u
yJIBTPa3BYK.
Jlemoncmpayuu

Habmronenue xonebaHuii Tel moj1 JeHCTBUEM CHIIBI TSXKECTH U CHIIBI YITPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmronenne BoIHYXIEHHBIX KOJIEOAaHUN U pPe30HAHCA.

PacnipocTpaHneHue MpoOI0JIbHBIX M MOTIEPEYHBIX BOJIH (Ha MOJIEINN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI pE30HAHC.

Jlabopamophsie pabomoi u onvimol

Omnpenenenue 4acTOTHI U MEPHO/Ia KOJeOaHN MaTeMaTUYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOTH U MEPHOJIAa KOJICOAHUI MPY>KHHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH TIEpHOJA KOJEOAHWI MOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH TiepuoAa KojleOaHWW MPYKUHHOTO MasiTHUKA
OT MaccCHI Tpy3a.

[IpoBepka HE3aBUCMMOCTH TepuoAa KoJIeOaHWW Tpy3a, TMOJBEIICHHOTO K HUTH,
OT MaccCHI Tpy3a.

OnwITHI, JEMOHCTPUPYIONIME 3aBUCUMOCTH TMEpHOJa KOJIeOaHWA TPYKUHHOTO
MasTHAKA OT MAcCChI TPy3a U KECTKOCTH TP Y KHHBI.

N3mepenne yckopeHus: CBOOOTHOTO TaCHHUS.

Pa311eJ1 10. :‘)JleKTpOMaFHI/ITHOG MoJI€ U IJICKTPOMAIrHUHTHBIC BOJIHbBI
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DIEKTPOMarHuTHOE HoJIe. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHeIX BonH. [llkama snexkrpomarHuTHBIX BOJH. Mcnonbs3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJIS1 COTOBOW CBSI3H.

DneKTpoMarHuTHas npupozaa csera. CKopocTs cBeTa. BOIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBeTA.

Jlabopamophsie pabomwi u onvimol
N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIIBHOTO Telie)OHa.

Pa3nen 11. CBeToBbIe siBJI€HUSI

JlyueBas mopenb cBera. Mcrounuku ceta. [IpsiMonuHeitHOe pacnpocTpaHeHUE
ceera. 3armenus ConHua u Jlynsl. Otpaxenue cBeta. [lnockoe 3epkanio. 3aKkoH
OTPaKEHUS CBETA.

IIpenomnenune cBera. 3akoH TmpenomiieHus: cBeta. [lonmHoe BHyTpeHHeEe
OTpakeHue cBeTa. MCMojap30BaHME MOJHOIO BHYTPEHHETO OTPAXXECHUS B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xon myuet B nuH3e. OnTuyeckas cucrema goroanmnapaTa, MUKpPOCKOIA |
Teneckona. ['1a3 kak onTudeckas cucteMa. bam3opykocTh U TaIbHO30PKOCTb.

Pasnoxxenue Oenoro csera B criekTp. OnbiTel HptoToHa. CroXeHue CrieKTpaIbHbIX
uBeToB. [{ucnepcus csera.

Jlemoncmpayuu
[IpssMoMHENHOE PacCIpOCTPaHEHHE CBETA.
OTtpaxeHue cBera.
[Tony4yenune n300pa’keHH B IIJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTuyeckuii CBETOBO/I.
Xon nydeit B cobuparomien JuH3e.
Xox Jiyder B pacCEUBAIOLIEH JIMH3E.
[TonydeHnue n300pakeHU C TOMOIIBIO JIHH3.
[TpuntMn geictBus doToarnmapara, MUKPOCKOIIA U TEJIECKOTIA.
Mopens riasa.
Pasnoxxenne 6enoro cBeTa B CEKTP.
[Tomydenue 6en0ro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomsl u onvimsl
HccnenoBanue 3aBUCUMOCTH yTrila OTPAXKEHHUSI CBETOBOTO JIyda OT yIJia MaJIcHUsI.
N3yuenue xapakTepUCTUK U300 paKeHUs MIpeIMETa B TNIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yIjia MPEJIOMJICHUS CBETOBOTO JIy4da OT yrjia MmaJacHus
Ha TPaHHUIIC «BO3IYX—CTEKIIOM.
[Tonydenue n300paxeHU C TOMOIIBIO COOMPAIOIIEH JIMH3HI.
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Omnpenenenue GOKYCHOr0 paCCTOSHUS U ONITUYECKON CHIIBI COOMPAOLLEN JIMH3BI.

OmnbITHI IO pa3IOKEHUIO OEJIOro CBeTa B CIIEKTP.

OnpITHl IO BOCHIPUATHIO IIBETA MPEAMETOB MPU UX HAOJIIOJEHUH Yepe3 LIBETOBbIE
(UABLTPHI.

Pa3znen 12. KBantoBble iBJIeHUSA

Omnwitel  Pesepdopna u muanerapHass Mozenb artoma. Mojens atoma bopa.
Hcnyckanue u nornoiieHue cBera atoMmoM. KBauTel. JInHeiyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u raMma-uznydeHus. CTpOeHHE aTOMHOTO sIpa.
Hyknonnas moznens aromHoro sapa. M3oromnsl. PagunoaktuBHbie npeBpatenus. [lepuon
nojrypacrnaza aTOMHBIX sJIED.

SAnepuble peakuu. 3aKOHbI COXPAHEHUS 3aPsA10BOI0 M1 MacCCOBOI'O YHMCEN. DHEPIUs
CBA3M aTOMHBIX sifiep. CBsi3b Macchl W >HEpPruu. Peakuwu cuHTE3a M JCJICHUS SEp.
Ncrounuku sneprun ConHIa U 3BE3.

Anepnas oHepretuka. JIeWCTBUS PpAaAMOAKTUBHBIX U3JIYYEHUM Ha IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CrexTpsl U31y4eHUs U TOTJIOMICHUS.
CrexTpsl pa3IMYHbBIX Ta30B.
CnekTtp Bogopoaa.
Hab6monenne TpekoB B kamepe Buibcona.
Pabota cu€Turka HOHU3UPYIOIMINX U3TydEHUM.
Peructpanus uznydeHust IpUPOIHBIX MUHEPATIOB U MPOJYKTOB.

Jlabopamophsie pabomoi u onvimol

Habmonenue CIuioniHpIX U THHEHYAThIX CIIEKTPOB H3JTYICHUSL.

HccnenoBanne TPEKOB. HM3MEPEHHWE SHEPTUM YAaCTHUIBI 10 TOPMO3HOMY MYTH
(o dpororpadusm).

M3mepeHne painoakTUBHOTO (poHa.

IHoBTOpUTENBHO-0000IAKO NI MOAYIb

[ToBTOpUTENHHO-0000MIAIONUN MOAYTh TpEeAHA3HAYCH /I CHCTEeMATHU3aluu |
0000IIIeHNs TPEIMETHOTO COJACpPXKAHUS M OIbITa JEATEIBHOCTH, MPUOOPETEHHOTO
IpU W3y4EeHUU BCEro Kypca GU3HKH, a TakkKe i TOATOTOBKA K OCHOBHOMY
rOCy/IapCTBEHHOMY AK3aMeHY 10 (pu3uKe 1151 00 yJaroImuXCsi, BRIOPABIITNX 3TOT YUeOHBIIH
MpeIMET.

[Ipr wu3ydeHHM OAHHOTO MOJIYJS PEATU3YIOTCA M CHCTEMATU3HPYIOTCS BUIbI
NEATEeNIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEeYMBACTCA [OCTUKEHUE MPEIMETHBIX U
METaIpeIMETHBIX IJTAHUPYEMBIX pe3ybTaTOB oOydeHwus, dbopmupyetcs
€CTECTBEHHO-HAy4Hasi TPaMOTHOCTb. OCBOCHME HAYYHBIX METOJOB HCCIEIOBAHUS
SIBJICHUN TPUPOABI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBSICHATH (PU3UUECKUE SIBJICHUS,

15



IIPUMEHSAS TIOJIyYEHHBIC 3HAHMA, pellaTh 3a4ayd, B TOM 4YHCJIE Ka4eCTBEHHBIE U
JKCIIEPUMEHTAJIbHBIE.

[TprHIMNIIAIBHO IEATEIBHOCTHBIN XapaKkTeP JAHHOTO pa3iesa peaJnu3yeTcs 3a CYET
TOTr0, YTO 00 YYaIOIIMECs BBITOIHSIIOT 3aJJaHUs, B KOTOPbIX UM Mpejaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN PACIO3HABATH U HAYYHO OOBICHATH (PU3NYECKUE
SIBJICHUS B OKPY KAIOLIEH IPUPOJIE U IIOBCEIHEBHOM KU3HY,

UCIIOJIb30BaTh HAYYHbIE METOJIbI HCCIIETOBAaHUS (PU3MUECKUX SIBICHUM, B TOM YHUCIIE
IUIS IIPOBEPKU TUIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOOB;

OOBSICHATh HAay4YHbIE OCHOBBI HanmOoJie€ BaXKHBIX JOCTUKEHUUA COBPEMEHHBIX
TEXHOJIOTUM, HAanpuMmep, IPAKTUYECKOIO0 MCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB

DHEPrMM Ha OCHOBE 3aKOHA NPEBpAIlCHUS M COXPAHCHHS BCEX M3BECTHBIX BHUIOB
SHEPIHH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMUBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3ydyenne ¢(u3MKM HA ypOBHE OCHOBHOTO OOHIEr0 0Opa3OBaHUS HaIpaBICHO
Ha JOCTH)KCHHE JIMYHOCTHBIX, METalpeAMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

B pesynbraTe u3yueHuss (pU3MKM Ha YpOBHE OCHOBHOTO OOIIETO 00pa3oBaHHUSA
y o0yuarorierocs Oyayr copMUpOBaHbI CICYIONINE TUYHOCTHBIE PE3YJIbTaThl B YACTH:

1) mIaTpMOTHYECKOro BOCITUTAHMSI:

NPOSIBJICHWE WHTEpeca K HUCTOPHH M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOMN
(u3HUecKoN HayKH;

IICHHOCTHOE OTHOIIIEHHE K JTOCTIKEHUSM POCCUICKUX YUEHBIX-(PU3HKOB,

2) rpaskIaHCKOr 0 M Iy XOBHO-HPABCTBEHHOT 0 BOCTIMTAHHUSI:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXKICHHUH OOIICCTBCHHO-3HAYMMBIX
M JTHYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYECKHM TPUMECHCHHEM JIOCTHIKCHHM
7370478

OCO3HAHKME BAXKHOCTH MOPaJIbHO-3TUYECKUX IPHUHIIMIIOB B ICSITEIILHOCTH YIEHOTO;

3)3cTeTH4ecKOro BOCIUTAHMS:
BOCTIPUSITHE JCTETHUUYECKHX KayecTB (PU3MUECKOM Hayku: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTU, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT 0 MO3HAHMS:

OCO3HAHHE IIEHHOCTH (DU3UYECKOM HAYKHM KaK MOIIHOTO WHCTPYMEHTAa MO3HaHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAXKHEUIIIEH COCTABIISAIONIECH KYJIbTYPHI;

pa3BUTHE HAy4yHOM JIO003HATENBHOCTH, WMHTEpEcCa K  HUCCIEI0BATEIbCKOM
NEATENBHOCTH;

5) hpopmupoBanus KyJabTYpPbl 310POBbs H IMOLHOHAJIBHOI0 0J1ATOMOIYYHsI:
OCO3HaHHWE IIeHHOCTH  Oe3omacHoro o0Opa3a KH3HA B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BOXXHOCTU TMPaBHJI O€30MAaCHOTO IMOBEJCHUS Ha TPAHCIIOPTE,
Ha JOpOTax, ¢ JMEKTPUIECKUM U TETUIOBBIM 000PYIOBAHUEM B JOMAITHUX YCJIOBHSIX;
c(hOpMUPOBAaHHOCTHh HABBIKA pe(IICKCUU, TTPU3HAHUE CBOETO MpaBa HA OIMMOKY U
TAKOI'0 JK€ MpaBa y IPyroro 4ejaoBeKa,;

6) Tpy/10BOr0 BOCTIMTAHMS:

AKTUBHOE y4YaCTUE B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHu3alluy, ropojia, Kpas) TEXHOJOTMYECKOM U COlUalIbHOU
HaIpaBJI€HHOCTH, TPEOYIOMIUX B TOM YHCIe U (PU3NYECKUX 3HAHUK;

MHTEPEC K MPAKTUYECKOMY U3YUEHUIO Tpodeccuid, CBSI3aHHbIX C (DU3UKOI;
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7) 3KOJIOrH4eCcKOro BOCIUTAHUS:

OpHEHTAlMs Ha IpUMEHEHHE (GU3NYECKMX 3HAHHWM JUIS PEIICHHS 3a1a4 B 0071aCTH
OKPYXKaIOIIEH Cpe/ibl, ITAHUPOBAHUS TIOCTYIIKOB U OIEHKH MX BO3MOYKHBIX ITOCIICICTBUI
JUJIL OKPY/KAIOLIEN CPELBL;

OCO3HAHHME TJI00aJBHOTO XapaKTepa SKOJIOTHUYESCKUX IPOOIEM M MyTel X PEIICHUS;

8) aganTanuu K H3MEHSIOMMMCS YCJIOBUAM CONHAILHOW H MPUPOTHON CpPeabl:

MOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBIMOJTHCHUH HWCCIICOBAHUN W MPOCKTOB
(Gu3HUeCKOl HAIIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHHSM JIPYTHX;

MOBBIIIIEHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTUIECKYIO JIeITeIbHOCTD;

NOTPEOHOCTH B JOPMUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIie POPMYIUPOBATH UJICH,
TIOHSITHSI, THUTIOTE3bI O (PU3UICCKUX 00BEKTaX U SBICHUSX,

OCO3HaHWE JNePUIMTOB COOCTBEHHBIX 3HAHMA M KOMIICTCHTHOCTCH B 00JacTh
buzukwy,

TUTAHKPOBAHUE CBOCTO PAa3BUTHUS B MPUOOPETCHUN HOBBIX (PU3HUYECKUX 3HAHUIM;

CTpEeMJICHUE aHAJM3WPOBATh M BBIABIIATH B3aUMOCBS3HM IPHPOJILI, OOIISCTBA M
SKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3MUCCKUX 3HAHHA;

OIICHKAa CBOUX JICHCTBUH C YUETOM BIIMSHHS Ha OKPYKAIOIIYIO CPEAy, BO3MOKHBIX
IJI00AIBHBIX [OCJIEICTBUMA.

METAINPEIMETHBIE PE3YJIbTATbBI

B pesynbTate OCBOGHHS MpOrpaMMbl IO ()M3MKE HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusi y  oOywaromerocss  Oyayr  cOpMUPOBAHBI  METaNpPEAMETHBIC
pe3yJbTaThl, BKJIIOYAIONIME IT03HABATEIbHBIC YHUBEpPCAJIbHBIC YYEeOHBIC JICHCTBHS,
KOMMYHHKATUBHBIC YHUBEPCAIbHbIC YICOHBIC ICHCTBUS, PETY/IATUBHBIC YHUBEPCAIbHBIC
ydeOHbIe JCHCTBUS.

Ilo3HaBaTeJibHbIE YHHBEPCAJbHbIE Y4eOHbIE 1elCTBUSA
ba3oBbie JJoruyeckue AeMcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKNA O0OBEKTOB (SIBJICHHN);

YCTaHABIMBATh  CYIIECTBEHHBIH  MPU3HAK  KiIaccU(UKAIMK,  OCHOBAHMS
7Tt 000OIIEHUSI U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEYHS B PaCCMAaTPUBAEMBIX (paKTaX, JaHHBIX
1 HAOJTIOICHUSIX, OTHOCSITUXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBJISITh IPUYUHHO-CIICCTBEHHBIEC CBSI3U MPU U3YYCHUN (PU3MYECKUX SIBICHUN U
MPOLIECCOB, JI€NaTh BBIBOJIBI C KCIOJB30BAaHUEM JEAYKTHUBHBIX W HMHAYKTUBHBIX
YMO3aKITIOYEHUH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3SIX (DH3NIECKUX BEIMUNH;

CaMOCTOSITEIHHO BBIOMpPATh CIMOCOO perieHuss ydeOHOW (U3MYECKOW 3ajaud
(cpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHUS, BEIOOP HAaUOOIIee MOAXOASIIETO ¢ YIETOM
CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPHUEB).
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ba3oBbie ucciieoBare1bCKHe 1eHCTBUA:

HCIIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUN HHCTPYMEHT MO3HAHUS;

MPOBOJUTh IO CaMOCTOSATEILHO COCTABJICHHOMY IUJIAHY OTBIT, HECIOXKHBIM
bU3UYEeCKUl SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE (PU3HUUECKOTO SIBJICHHUS;

OILICHUBATh HA MPUMEHUMOCTD U JJOCTOBEPHOCTH HH(OPMAIIHIO, TOTYYEHHYIO B X0OJ1€
WCCIIe0BaHUS UM SKCIIEPUMEHTA,;

CaMOCTOATENIbHO (OPMYIUPOBAaTH OOOOIIEHUST U BBIBOJABI MO pe3yjibTaTaM
MPOBEIEHHOT O HAOIOICHMS, OTIBITA, UCCIICOBAHNS,

MIPOTHO3UPOBATH BO3MOXKHOE JalibHEMIlee pa3BUTHE (DUINUECKUX MPOIECCOB,
a TaKXKe BBIJIBUTATh TMPEAINOJIONKEHUS OO0 HX Pa3BUTUU B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Pabora ¢ undopmanmei:

NPUMEHSTh pPa3IUYHbIE METONbI, WHCTPYMEHTBHI M 3ampoChl TIpU TIOUCKE
1 oTOOpe MH(OpPMAIMK WIH JAHHBIX C YUETOM MPEIJIOXKEHHON ydeOHOUW (hu3mueckoit
3a/1a4w;

aHAJIM3UPOBATh, CHUCTEMATH3UPOBAaTh W  HWHTEPIPETUPOBATH  HH(POPMAIIHIO
Pa3MYIHBIX BUIOB U ()OPM TIPEICTABICHUS;

CaMOCTOSITEIFHO BBIOMPATh ONTHMAILHYIO (OPMY TIPECTaBICHUS HHPOPMAIUU H
WITIOCTPUPOBATh pellacMble 3aadll HECIOKHBIMH CXEMaMH, IuarpaMMaMi, WHOW
rpaduKoOi U MX KOMOWHAITUSIMHU.

KoMMyHHMKATHUBHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eCTBUA:

B X0Ji¢ OOCYXICHHS y4eOHOTO MaTepHaia, Pe3ylbTaTOB Ja0OpaTOPHBIX padoT
U TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOMl TEeMbl M BBICKA3bIBATh
UJeH, HalleJCHHbIE Ha pelleHHe 3aJadd W MOJAJepKaHHe OJIarokenaTelIbHOCTH
OOIIIEHUS;

COIOCTABISITh CBOM CYXKICHHUS C CYKICHUAMH JPYIMX Y4YaCTHHUKOB JHAJOra,
OOHapyXUBATh Pa3IUINE U CXOJICTBO MO3UIIHIA;

BBIP@YKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEJCTABIATH PE3YNbTAaThl BBIMOJHEHHOTO (U3UYECKOTO OIBITa
(PKCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

MOHUMATh M UCTIOIH30BATh MPEUM YIIIECTBA KOMAHIHON M MHIUBHYaJIbHON pabOThHI
MIPY pEIICHUN KOHKPETHOM (PU3NIECKOi POoOIeMBI;

MPUHUMATh 1€ COBMECTHOW JESTEIbHOCTH, OPTaHU30BBIBATH NIEUCTBUS IO €€
JOCTIDKEHUIO: PACIIPEICISATh POJIA, OOCYXJaTh MPOIECCHl U PE3YIbTAaThl COBMECTHOM
paboThI, 06001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

BBITIOJTHSITH CBOIO YacTh Pa0OTHI, TOCTUTasi KAYECTBEHHOTO PEe3yibTaTa 1Mo CBOEMY
HAIPABICHUIO U KOOPAMHUPYS CBOM JICUCTBUS C APYTUMHU YJICHAMU KOMaH/IbI,

OLICHWBATh KauyeCTBO CBOETO BKJIana B OOMIMH TPOAYKT TI0 KPUTEPHUSM,
CaMOCTOSITEIHHO C(POPMYITMPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.
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PeryasiTuBHBIC YHUBepPCaJbHbIC Y4eOHbIEe 1eHCTBUA
Camoopranmszanmus:

BBISIBJSITh NPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsAX, TpeOYOIINX
ISl petieHust GU3NYeCKUX 3HAHMM;

OPUEHTHPOBATHCS B PA3JIMYHBIX MMOIXO/AaX MPHUHATUS PelieHHH (MHINBHIYATBHOE,
MPUHATHE PEUICHUS B TPYIIE, NPUHATHAE PELICHUM TPYIIION );

CaMOCTOSITEIbHO COCTaBIIATh AJTOPUTM pelIeHUs (PU3MUECKON 3a7aud WIM IUIaHa
UCCIIEIOBAaHUsI C YYETOM HMMEIOIIUXCS PECypcOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBATh IpeJiaraéMble BApUAHThI PEIICHUN;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILEHUE.

CaMOKOHTP 0/1b, IMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYalluu U MpejiaraTh IiaH €€ U3MEHEHHS;

OOBSICHATh MPUYUHBI JTOCTHIKCHUS (HEJOCTHIKCHUS) PE3YJIbTATOB JCSITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh (B TOM UYHCIE B XOJ BBIIOJIHEHUS
(U3UUECKOr0 HUCCIICAOBAHUS WM TPOCKTA) HA OCHOBE HOBBIX OOCTOSTEIIBCTB,
W3MEHMBIIMXCS CUTYAIIMH, YCTAHOBJIEHHBIX OIMOOK, BO3HUKILIKX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNIbTaTa LIEJIU U YCIOBHSIM.

CTaBUTh Ce0s Ha MECTO JAPYroro 4eloBeKa B XOJ€ Clopa WIH JHUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro.

npu3HaBaTh CBOE MpPaBO Ha OMMOKY MNpHU pelieHud (U3NYECKUX 3a7ad WM
B YTBEPKICHUSAX HA Hay4YHbIE TEMBI U TAKOE K€ MPABO IPYroro.

INPEAMETHBIE PE3YJIbTATDBI

K koniy obyuenus B 7 Kjacce IMpeaMETHBIE Pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh chOPMHUPOBAHHOCTH Y OO YJAIOMIUXCS YMECHUM:

UCTIONB30BaTh TIOHATHUS: (QU3NYECKHE W XHMHYCCKHE SBIICHUS, HAOJIIOJCHHE,
OKCIIEPUMEHT, MOJIENb, THUIIOTE3a, CIUHHIBI (U3NICCKUX BEIMYMH, aTOM, MOJEKYyJa,
arperaTHbIe COCTOSHHUSI BemlecTBa (TBEPHIOE, JKUIKOE, ra3o00pa3Hoe), MEXaHHYECKOe
IBW)KCHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSMOJIMHEHHOE),  TpaeKTopus,
paBHOACWCTBYyromas cwi, nedopmarus (yrmpyras, IDIaCTHYECKas), HEBECOMOCTb,
COOOIIIAIOIINECS COCYIbI;

pazimmyarh sBiacHHS (U dy3us, TEIIIOBOE JBIKCHHE YACTHI[ BEIIECTBA,
paBHOMEpPHOE JBWKCHHE, HEPABHOMEPHOE JBIDKEHWE, WHEPIHS, B3aUMOJICHCTBHUE Tel,
paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpalleHUs, Iepeaada JTaBICHHS
TBEPIABIMU TEJIaMH, XHUIKOCTIMU W Ta3aMH, aTMoc(epHOe naBiieHWE, TUTABaHHWE TeT,
MPEBPAIICHUS MEXaHUYECKOW HHEPruu) IO ONHUCAHUIO WX XapaKTePHBIX CBOWCTB H
Ha OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (pr3ndecKoe sSBJICHUE,

pacro3HaBaTh TPOSBICHUE W3YYCHHBIX (U3UUECKHX SBICHUU B OKPYKAIOIIEM
MUpE, B TOM YHcIie (PU3ndecKre sIBICHHS B IPUPO/IS: TPUMEPHI IBUKCHUS C PA3TNIHBIMHU
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CKOpPOCTSAAMU B JKMBOM W HEXUBOU IPUPOIE, ACUCTBUE CWIbl TPEHHUS B INPUPOAEC U
TEXHUKE, BJIMUSHUE aTMOC(EpHOro [aBJICHUS Ha >XUBOW OpraHu3M, IUIaBaHUE PhIO,
phluard B TeJi€ 4YeloBeKa, MPU ATOM IMEPEBOJUTh MPAKTUYECKYIO 3a/ladyy B y4eOHYIO,
BBIJICJISITH CYILIECTBEHHbBIE CBOMCTBA (MPU3HAKU) (DU3UYECKUX SIBICHUM;

ONMKCHIBATh M3Y4YCHHBIE CBOMCTBA Tel W (Pu3MUeCcKue SBICHHS, HCIOJIb3YS
¢dusnyeckue BeanunHbl (Macca, 00bEM, TUNIOTHOCTH BEIIECTBA, BPEMs, MYTh, CKOPOCTH,
CpEeIHssl CKOPOCThb, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TeJa, CHJIa TPEHUs, JABICHUE
(TBEpImOro TEnma, KHIKOCTH, Ta3a), BHITAJIKHBAIONIAs CUJIA, MEXaHWYecKas padoTa,
MOIITHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(UIMEHT TMOJe3HOr0 JACHCTBUS
MEXaHU3MOB, KHHETHYECKasi M TOTCHIMaJbHAsl DHEPrus), MpHU ONUCAHUU TPABUILHO
TPAKTOBaTh (PU3MUECKUN CMBICT UCTOJIb3YEMbIX BEJIUYUH, UX 0003HAYCHUS U €IUHUIIBI
GU3UYECKUX BEJIMYMH, HAXOJIUTh (OPMYIIBI, CBS3bIBAIOIIME JAHHYIO (U3UUYECKYIO
BEJIMYUHY C JPYTMMHU BEIWYMHAMH, CTPOUTH TrpadUKud HW3YyUYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEITUYNH;

XapaKTepU30BaTh CBONCTBA TeJ, (PU3MUECKUE SIBJICHHUS W TPOIECChI, MCIOJB3YS
npaBua CIOKEHUs cuil (BIOJb OJHOW mpsMoii), 3akoH ['yka, 3akoH Ilackais, 3aKoH
Apxumesia, MPaBUIO paBHOBECHs pbiuara (0J0Ka), «30J10TOe PABUIIO» MEXaHUKH, 3aKOH
COXpaHEHUsS MEXaHWYeCKOW HSHEpPruu, MpU STOM JaBaTh CJIIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aMMChIBATh €T0 MATEeMaTUYECKOE BBIPAKECHHUE,

OOBSICHATh (hU3UUECKHE SIBIICHUS, TMPOLECCHl U CBOWCTBAa TEJl, B TOM YHCIE U
B KOHTEKCTE CUTyallMld IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa.  BbIABIATH
NPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—-2 JOrMYecKux IIaroB
c onopoi Ha 1-2 u3ydeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUN, (PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemath pacu€THele 3amayd B 1-2 nelcTBUs, MCTONB3YS 3aKOHBI U (HOPMYIIHI,
CBSI3BIBAIOIINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3a/]a4M 3alMChIBAThH
KpaTKOE YCJIOBHE, MOACTABIATh (PU3NYECKUE BEIMUYMHBI B (HOPMYIBI U TPOBOAUTH
pacuéThbl, HAXOIUTH CIPABOYHbIC TAHHBIE, HEOOXOIUMBIEC JIJIsl PEIICHUS 3a]1a4, OIICHUBATh
PEAUTMCTUYHOCTD MOTYIEHHON (PU3NMUECKON BETMYHHBIL;

pacrto3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIN (HUZHIECKUX
METOJIOB, B OINMCAHUU MCCIEIOBAHUS BBLICIATH NPOBEPAEMOE MPEATNIOIOKECHUE
(rumoresy), pa3iMyaTh U HHTEPIPETHPOBATH IMOTYICHHBIN Pe3ybTaT, HAXOAUTh OINOKA
B XOJIE€ OMBITA, AEJaTh BBIBOJBI 10 €TO pe3yJibTaTaM;

MPOBOJIMTH OMBITHI IO HAOMIONCHUIO (PU3WYECKUX SBICHUNA WM (HU3UIECKUX
CBOWCTB TeJ: (OPMYIHUPOBATH MPOBEPSIEMBIC MPEAMOIIOKEHHS, COOUpPaTh YCTAHOBKY
U3 MPEIOKEHHOTO 000PYI0BaHNS, 3aITUCHIBATH X0 OMBITA U (HOPMYIHUPOBATH BHIBOJIHI;

BBITIOJIHSTH MPSAMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MacChl Tea, 00bEMa, CUJIIbI
¥ TeMIIepaTypbl C MUCIOJIL30BAHMEM AHAJIOTOBBIX W ITUGPOBHIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB ¢ YIETOM 3aJaHHOM aOCOFOTHON MOTPEIIHOCTH N3MEPEHHIA;

MIPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (DU3NYECKOW BEIMYUHBI OT APYron
C WCITOJIb30BAHUEM TIPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITYTH PAaBHOMEPHO JIBHKYILETOCS
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TeJda OT BPEMEHHU JBUKEHUS TE€Jia, CUJIbI TPEHHUS CKOJBXKEHUsI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW TEA W HE3aBUCUMOCTH CWJIBl TPEHUS OT IUIOLIAIU
CONMPUKOCHOBEHUS TeJ, CUJIbl YIPYTrOCTU OT YIJUHEHHS MPYXKUHBI, BHITAIKUBAIOIICH
CWJIbI OT 00bEMa NOrpyKEHHOM 4YacTW Tejla M OT IJIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJIa, OT IITyOUHBI, HA KOTOPYIO IIOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUsI TEJ, YCJIOBHUM pPaBHOBECHS phluara M OJIOKOB, Y4aCTBOBATh B ITUIAHUPOBAHUU
y4eOHOTr0 HCCJICIOBaHMs, COOMpATh YCTAHOBKY W BBINOJHATh HU3MEPEHUS, CICIYs
MPEJIOKEHHOMY  TJIaHy, (UKCUPOBATh pPE3yJbTaThl MOJYYEHHONH 3aBUCUMOCTHU
bU3UYEeCKUX BEIUYUH B BUJE MPEIJIOKEHHBIX TaOiMil U rpaduKoB, JI€JIaTh BBIBOBI
1O pe3yJIbTaTaM HCCIIEAOBAHMUS;

HPOBOJUTH KOCBEHHBbIC M3MEPEeHHsS (U3MYECKUX BEIMUYMH (IJIOTHOCTH BEIICCTBA
KUJKOCTU W TBEPJAOTO Teja, Cujla TPEHUS CKOJBXEHUS, JIaBICHHE BO3/IyXa,
BBITAJIKUBAIOIIAs CUJIa, IEUCTBYIONIAs HA IOTPY>KEHHOE B KUAKOCTH TEJIO, KO3PHUIIUEHT
MOJIE3HOTO JCHCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS MPEIIOKEHHON HHCTPYKIIUU: TIPU
BBITIOJIHCHUH WM3MEPEHUM COOMpaTh JKCIEPUMEHTATBHYIO YCTAHOBKY W BBIYHCIISITH
3HAYCHUE UCKOMOW BEJIMYUHBI,

coOiIofaTh MpaBujia TEXHUKU O€30MacHOCTH MpuU paboTe ¢ J1adopaTOpPHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIMIBI JICUCTBUS MPUOOPOB M TEXHUUECKHUX YCTPOUCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCYHbI, OApOMETp, phluar, MOJBUKHBIN U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIIIOCKOCTB;

XapaKTepU30BaTh MPUHLMIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPOW HAa HMX ONUCaHUsA (B TOM 4YHUCJE. TOIIIUIHUKH, YCTPONCTBO
BOJIONIPOBOJIA, THUAPABIMYECKUN TPECC, MaHOMETpP, BBICOTOMEp, IOPIIHEBON HacoC,
apeoMeTp), MCIOJb3ys 3HAHUSA O CBOMCTBaX (PU3MUCCKUX SIBACHUA W HEOOXOTUMBIC
¢dusnueckre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOIUTH TMpUMEpbl (HAXOAWTh HHPOPMALHKIO O MNPUMEPax) MPAKTHICCKOTO
UCIIONB30BaHMS (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM JKM3HU Uil OOeCcTedeHus
Oe3omacHoCTH TIpu  oOpamieHuu ¢ TpubopaMud U TEXHUYECKUMHU YCTPONCTBAMH,
COXPaHEHHUS 37I0POBbsI U COOJIIOICHUSI HOPM SKOJIOTUYECKOTO TIOBEACHUS B OKPY KatoIen
cpene;

OCYILIECTBISIT OTOOP HCTOYHWUKOB MHpopMmanuu B HHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM OUCKOBBIM 3aMPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUN U MTYTEM CPaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIJICISITH WH(OPMAIINIO, KOTOpasi SBIISIETCS MMPOTUBOPEUYUBON
WM MOXKET OBITh HEJIOCTOBEPHOMT;

UCIIONBb30BaTh TMPHU  BBIMOJHEHUU YYEOHBIX 3aJlaHUl  HAYyYHO-MOMYJSPHYIO
TuTepaTypy (U3MYECKOTO COMEpKaHHsS, CIPAaBOYHBIE MATEPHUANBl, PECYpPChl CETH
WurepHer, Bragerp npuémMaMu KOHCHEKTUPOBAHMS  TEKCTa, MpeoOpa3OBaHUS
WH(pOPMAIIUK U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC KPAaTKHUE MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
2—3 WCTOYHWUKOB HWH(pOpMANUA (PU3MYECKOTO COACPKAHUSA, B TOM YHCIE MyOJMYHO
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JenaTth KpaTKUE COOOIIEHHsI O pe3yibTaTax MPOEKTOB WM Y4EOHBIX HMCCIEIOBAHUM,
IPU 3TOM T'PaMOTHO HKCIIOJIb30BaThb M3YYEHHBINM MOHATUIHBIA anmapar Kypca (U3MKH,
CONPOBOXAATh BBICTYIUIEHUE ITPE3CHTALUEN;

IIPY BBINIOJIHEHUU Y4E€OHBIX TPOEKTOB U UCCIIEAOBAHUMN pacpeesisiTh 00s3aHHOCTH
B IPYIIIE B COOTBETCTBUU C IOCTABJIEHHBIMH 3a/1a4aMHU, CJIIEIUTH 33 BBIIIOJIHEHUEM TUIAHA
JNEHUCTBUI, aJeKBaTHO OLIEHHWBATh COOCTBEHHBIM BKJAJ B JAEATEIbHOCTb TPYIIIHI,
BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHiy oOyuyeHuss B 8 kjacce mpeaMEeTHbIE Pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaxaTh CHOPMUPOBAHHOCTh Y 00YJAIOIIUXCS YMEHHUI:

UCIIONIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHHUE aTOMOB U
MOJIEKYJ, arperatHbleé COCTOSIHHS BEIeCTBa, KpHUCTAUIMYeCKue M amMop(dHble Tena,
HACBHIIICHHBIN ¥ HEHACHIIICHHBIN Tap, BIXXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS
SHEPrusi, TEIJIOBOM JABUIaTeb, AJIIEMEHTAPHBIM 3JEKTPUUYECKUUN 3apsif], JJIEKTPUUYECKOEe
1071, TPOBOHUKYU U TUAJICKTPUKH, TOCTOSTHHBIN 3JIEKTPHYECKUNA TOK, MarHUTHOE TIOJIE,

pa3nuyath ABJICHUS (TEIJIOBOE PACIIMPEHUE U CKaTHe, Terionepeaayda, TerioBoe
paBHOBECHE, CMayMBaHWE, KaMWUISAPHBIE SBJICHWS, HWCIApeHHUEe, KOHACHCAIN,
IUTaBJICHUE, KpUCTAIA3AIUs (oTBepmeBaHue), KUTICHHE, Teruioneperaya
(TETUIONPOBOHOCTD, KOHBEKIIUS, HM3JIYUCHHUE), DJICKTPHU3AlUs TeJ, B3aUMOJICHCTBHUEC
3apsA0B, JEHUCTBUSL SJEKTPHUUECKOrO TOKA, KOPOTKOE 3aMbIKAHUE, B3aMMOJIEHCTBHE
MarHuToOB, ACHCTBHE MArHUTHOTO TOJII Ha MPOBOAHUK C TOKOM, 3JIEKTpOMAarHUTHAas
UHAYKIMS) TI0O OINHCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOe SIBJICHUE;

pacro3HaBaTh NPOSBICHUE H3YYEHHBIX (U3MUECKHX SIBICHUNW B OKPY>KAIOIIEM
MHUpE, B TOM uucie (U3NYECKUE SBICHUS B MPUPOJE. MOBEPXHOCTHOE HATSIKEHUE U
KalWUISIpHBIE SIBICHUS B MPUPOJZIEe, KPHUCTAUIBI B mpupoxe, uznydenue ConHila,
3aMep3aHue BOJAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TymMaHa, WHEs, CHera,
AIIEKTPUUYECKHE SIBICHUS B aTMOC(epe, PICKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, JIpeiid MoIM0COB, POIb MATHUTHOTO TOJIA JJIS KU3HU HA 3emiie, TOJIspHOe
CUSHUE, TPU OSTOM TMEPEBOAUTH MPAKTHUECKYI0 3a1adyy B Y4eOHYIO, BBIICISATH
CYIIECTBCHHBIC CBOMCTBA (MIPU3HAKN) PU3NISCKUX SBICHUMN;

ONKCHIBATh M3YUYEHHBIE CBOWCTBa TeNl U (U3UYECKUE SBICHHS, HCIIOIb3Ys
dusznueckre BETUYUHBI (TEMIIEpaTypa, BHYTPEHHSISI DHEPrusi, KOJWYECTBO TEIUIOTHI,
yaenbHasl TETUIOEMKOCTh BEIECTBA, yAebHAs TEIUIOTa TUIABJICHUS, YAelbHas TEIIoTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CTrOpaHWs TOIUIMBA, KOI(P(GUIMEHT MOJE3HOTO
JICUCTBUSI TETUIOBOM MAIIIMHBI, OTHOCHTENIbHAS BIAXXHOCTh BO3yXa, SJIEKTPUUCCKUN
3apsijl, cujia TOKa, SJEKTPUUYECKOE HAIPSHKEHNE, COMPOTHUBIICHUE MTPOBOIHUKA, YACIbHOE
CONPOTHBIICHHE BEIIECTBA, paboTa M MOIIHOCTh JIEKTPUUECKOTO TOKA), MIPH ONHCAHUH
MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIOIB3YEMBIX BEJIWYWH, 0003HAYCHUS U
eAVHUIBI  (PU3WYECKUX BEJIMYHWH, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
¢u3HUecKyl0 BEIWYWHY C JAPYTMMH BEJIMYWHAMH, CTPOUTh TpapUKA HW3YYCHHBIX
3aBUCUMOCTEN (PM3MUECKUX BEJIUYUH,
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XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBJICHUS U IPOLECCHl, MCMOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOpUU CTPOCHHS BEIIECTBA,
MPUHIINIT CYTIEPIIO3HIINY T0JieH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXPaHCHHS 3apsja,
3akoH OMa ana yyacTka uemnu, 3akoH Jlxoyns—JIeHla, 3aKOH COXpaHEHUS >HEpPruu,
IIPY 3TOM JIaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3aIIUCHIBATh €70 MATEMATUYECKOE

BBIPAKECHHUE;
OOBSACHATh (PU3UYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallUll  NPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  NPUYMHHO-

CJIEJICTBEHHBIE CBSI3HU, CTPOUTH 00bSICHEHHE U3 1—2 Tornyeckux maros ¢ onopoi Ha 1-2
U3YYCHHBIX  CBOWCTBA  (PU3MYECKHX  SABJICHUH, (PU3MYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEM;

pemarb pacu€THble 3aJayd B 2—3 JEUCTBUS, HMCIOJB3YyS 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAIOIINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]auM 3alMChIBATh
KpaTKOE YCJIOBHE, BBISBISATH HENOCTATOK JAHHBIX Ui pEUICHUs 3ajadd, BbIOUpATh
3aKOHBI ¥ (HOPMYJIbl, HEOOXOAMMBIE JIJIsl €€ PellIeHUs, POBOUThH PACYETHI U CPABHUBATD
NOJIy4eHHOE 3HaYeHUe (U3MUECKOM BEJIMUYMHBI C U3BECTHBIMU JJAHHBIMH,

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (HUZUYECKUX
METO/IOB,  MUCIIOJIb3YSl ~ ONHMCAHUE  MCCIEIOBAHMUS,  BBIACIATH  IIPOBEPSIEMOE
IPEANOIOKEHUE, OLEHUBATh MPABUIBHOCTh TMOPSAKA MPOBEICHUS HCCIEHOBaHUS,
JeNaTh BBIBOJBL;

IPOBOJIUTH OMBITHI MO HAOMIOAEHUIO (U3UYECKUX SBICHUU WIH (HUSHYECKUX
CBOKMCTB TeJ (KaNuJUISIPHBIC SBJICHHMS, 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT ero o0bhEéMa,
TEMIIEPATypbl, CKOPOCTH MPOLIECCAa OCThIBAHUS M HArpeBaHUs MPU U3IYyYEHUU OT I[BETA
u3nydaronied  (HOrJjomamnei)  MOBEPXHOCTH,  CKOPOCTh  HMCIAPEHUS  BOJIBI
OT TeMIlepaTypbl KUIAKOCTH W IUIOMAAU €€ MOBEPXHOCTH, DJIEKTpHU3alUUs Tel U
B3aUMOJICIICTBUE AIEKTPUUYECKUX 3apsaoB, B3aHUMOJICUCTBUE IOCTOSHHBIX MarHuTOB,
BU3YyaJIU3allisl MAarHUTHBIX IMOJIEN MOCTOSHHBIX MAarHUTOB, E€MCTBHUS MAarHUTHOIO MOJIS
Ha TPOBOJHHMK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIABUTATEIS
MOCTOSIHHOTO  TOKA): (OPMYJIHpPOBATH TMPOBEPSEMBIE IPEINOIOKEHHS, COOMPATh
YCTaHOBKY U3 NPEAJIOKEHHOT0 000PY0BaHMs, OMUCHIBATh X0 ONBITAa U (POPMYIUPOBATH
BBIBOJIBI,

BBIIIOJIHATE NPSIMBIE HU3MEPEHUs TEMIIEPATypbl, OTHOCUTEIBHOW BIIAXKHOCTH
BO31yXa, CHJIbI TOKA, HANpPsDKEHHMs C MCIOJIB30BAaHMEM AaHAJIOIOBBIX NPHOOPOB H
JaTYUKOB (PU3UUECKHX BEJIMYMH, CPAaBHMBATh pE3YyJbTaTbl H3MEPEHUH C YUYETOM
3aJIaHHOMN aOCOIOTHOM MOTPENTHOCTH;

MIPOBOJINTH UCCJICTOBAHNE 3aBUCUMOCTH OJTHOM (PU3WYECKON BETMYMHBI OT JPYroi
C HCIIOJIb30BAHUEM TIPSMBIX H3MEpPEHHU (3aBHCHMOCTH COIPOTHBIICHHS TPOBOJIHUKA
OT €T0 JUIMHBI, IUIOMAN MOIEPEYHOr0 CEYEHU U yIEIbHOTO CONTPOTUBJICHUS BEIIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYIIEr0 Yepe3 MPOBOJHUK, OT HAIIPSKEHUS Ha NMPOBOJHUKE,
UCCIICIOBAHNE TIOCIICJIOBATEIFHOTO W TAapaJUIeTbHOTO COEAMHEHWH IPOBOIHUKOB):
IUIAHUPOBATh MCCIEAOBAHKME, COOMpAaTh YCTAHOBKY M BBINOJHATH MU3MEPEHUS, CIEAys
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MPEJIOKEHHOMY TIaHy, (PUKCUPOBATH PE3yJbTAaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE
TaOIUI] U TPaUKOB, JIeJaTh BEIBOJIBI MO pe3yJibTaTaM HCCIEeI0BaAHUS;

MIPOBOJIUTH KOCBECHHBIC U3MEPCHHS (PU3NICCKUX BEIMUHH (yIeTbHAs TeIJIOEMKOCTb
BEIICCTBA, CONPOTUBIICHUE MPOBOJHKMKA, pad0Ta M MOIIHOCTHh 3JCKTPHUECKOTO TOKa):
IUIAHUPOBATh  HW3MEPEHUs, COOMpaTh OSKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs
MPEIOKEHHON UHCTPYKIIMU, U BRIUUCIIATH 3HAUCHUE BEJITMUYNHBI,

coOirofaTh MpaBuja TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1adOopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh TPUHIIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOpPOM Ha UX ONHUCaHUS (B TOM YHCIE. CHUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, ammepMeTp, BOJBTMETP, CUYETUUK IICKTPUUYECKOU
DHEPIruM, DJIEKTPOOCBETUTEIbHBIE TMPUOOPHI, HArpeBaTeNIbHBIC  AJICKTPONPUOOPHI
(mpuMepsl), DJICKTPUYCCKUE MPEIOXPAHUTEIH, JJICKTPOMATrHUT, 3JICKTPOJBHIATEIb
MOCTOSSHHOTO TOKa), HCIOJb3ys 3HAHHUA O CBOWCTBAX (U3UYECKUX SIBICHUH U
He0oOXouMble (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOWCTBA M HM3MEpPUTETbHBIE TPHOOPHI
10 CX€MaM U CXEMaTUYHBIM PUCYHKAM (SKHJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUTaTellb BHYTPEHHETO CropaHus, JJCKTPOCKOIN, PEOCTaT), COCTaBISAThH
CXEeMBbI DJICKTPUYECKHUX IIENel C MOCe0BaTeIbHBIM U TapajuIeIbHBIM COCIMHECHUEM
AJIEMEHTOB, pa3jnyas YCIOBHbIE 0003HAUCHHUS dJIEMEHTOB JIEKTPUUECKUX TETIEH;

NPUBOIUTE TpUMEpbl (HAXOMUTh HHPOPMAIMIO O TMPUMEPax) MPAKTHICCKOrO
UCIIOJIb30BaHUsT  (M3MYECKUX 3HAHUM B TIOBCEAHEBHOM JKM3HM JUIsl OOecredeHus
0€30MacHOCTH MPH 0OpaIIeHUH ¢ IPUOOPaMU U TEXHUYECKUMU YCTPOMUCTBaMU, COXpaHEHHUs
37I0pOBbS M COOJIIOZICHUS HOPM SKOJIOTMYECKOT0 TTOBEJICHHS B OKPY’KAIOIIEH CpeIE;

OCYILIECTBJIATh TOWCK HHpopManuu (usudeckoro copepxkanus B HHTepHere,
HAa OCHOBE MMEIOIIMXCSA 3HAHUM U MYTEM CpaBHEHUS JOMOJHHUTEIbHBIX MCTOYHUKOB
BBIICTSATE MHGOPMAIMIO, KOTOpasl SIBISETCS MPOTUBOPEYMBON MM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIONB30BAaTh MPU  BBHINOJHEHUU YUEOHBIX 3aJlaHUi  HAay4YHO-TIOMYJISIPHYIO
TuTepaTtypy (GU3HYECKOTO COACp)KaHMs, CIPAaBOYHBICE MaTepUalibl, PECYpPChl CETH
Wutepner, BrnageTh mnpuéMaMu KOHCIIEKTHPOBAaHUSA TEKCTa, MpeoOpa30oBaHUs
nH(popMaIMK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYIYIO;

co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIIeHHs, 00001as
nHMOPMAIINIO U3 HECKOIBKUX HMCTOYHUKOB (DHU3MUECKOTO COMCpKAHHSA, B TOM YHCIIE
NyOJIMYHO  TPEJCTaBIATh  PE3ydbTaThl  MPOEKTHOW WM HMCCIEAO0BATEIHCKOU
JESTETBHOCTH, TIPH 3TOM TPAaMOTHO HCIOJIb30BAaTh M3YYCHHBIN MOHSTHHHBIA ammapat
Kypca (pu3uKH, COmpOBOXKAATh BRICTYIUICHHUE TIPE3CHTAIINECH;

MIPY BBITIOJTHEHUW YYEOHBIX MPOCKTOB W HMCCIENOBAHUN (PU3NYECKUX IMPOIECCOB
pactupenensTh 00s3aHHOCTH B TPYIMIE B COOTBETCTBHHM C IOCTABICHHBIMH 3a/1adyaMH,
CIeIUTh 3a BBHIMIOJHCHWEM IUIaHA JCHCTBUH M KOPPEKTUPOBATH €r0, aJeKBAaTHO
OLICHUBATh  COOCTBEHHBIM  BKIAJ B  JEATEIBLHOCTh  TPYIIbI,  BBICTpPAUBATH
KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE, MPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMINKTHI.
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K koHny oOyuyenuss B 9 kjacce mpeaMETHbIE Pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTpaxaTh COPMHUPOBAHHOCTD Y O0Yy4JaIOIIMXCS YMEHUM:

HCIIONB30BATh IOHATHS: CUCTEMA OTCYETA, MaTepHalbHas TOYKa, TPAEKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO JBIDKEHUS, nedopmanus (ynpyras, miactudeckas),
TPEHUE, LIEHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTD U NEPETPY3KH, LIEHTP TAKECTH,
a0COIOTHO TBEPJOE TEJO, LEHTP TAKECTH TBEPAOIrO TEJa, paBHOBECHE, MEXaHUUYECKUE
Kos1e0aHUs U BOJIHBI, 3BYK, MH(Pa3BYK U yIbTPa3BYK, 3JI€KTPOMATHUTHBIE BOJIHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIbHO30PKOCTh, CIIEKTPhI UCITYCKAHMS
U TIOTJIOLIEHUS, alb(a-, 0eTa- U raMMa-u3JIy4eHMs], U30TOIbI, SAepHas SHEPreTUKa,

pa3nuuaTh siBIIeHUs (PABHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JIBIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHUE, CBOOOJHOE MaJIEHUE TeJl, PABHOMEPHOE
IBWKEHHE TI0 OKPY)KHOCTH, B3aUMOJECHCTBHE TE€Jl, PEAKTHUBHOE JIBHIKCHHUE,
KosiebaTenbHOe JBMKEHUE (3aTyXalolllie W BBIHYXKICHHbIE KoJieOaHUs), pPE30HAHC,
BOJIHOBOE JIBM)KEHUE, OTPAKEHHE 3BYKa, IPIMOJIMHENHOE PACIPOCTPAHEHHE, OTPAKEHNE
U MPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, pa3jioKeHue 0enoro ceera
B CIHEKTp M CJOKEHHE CIEKTPAJIbHBIX LIBETOB, HHMCIEPCUS CBETa, €CTECTBEHHAs
PaAMOaKTUBHOCTh, BOBHUKHOBEHHE JINHEWYATOr0 CIIEKTpa U3JIydeHHs ) M0 OMMCAHUIO UX
XapaKTEepHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3UUYECKOE
SBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PHU3UUECKHUX SBJICHUN B OKPY)KAIOIIEM MUPE
(B ToM umcie (GpU3nYecKue SIBJICHUS B IPUPOJIE: MPUIUBBI U OTJIMBBI, IBUXKEHUE TJIAHET
ConHe4yHOM CUCTEMBI, PEAKTUBHOE JBHKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAMH, 05XO, IBETa Tel,
ONTUYECKHE  SBJICHUS B  MpuUpoae, Ouoiorudyeckoe  JACHCTBHE  BUIUMOTO,
yIbTPa(rOIIETOBOT0O U PEHTTCHOBCKOTO HW3JIYYECHUM, ©CTECTBCHHBIM pPaguOaKTHBHBIM
(G oH, KOCMUYECKHE JTyYH, PAJUOAKTUBHOE U3IYYCHHUE MMPUPOTHBIX MUHEPAJIOB, ICHCTBHE
pPallMOAKTUBHBIX HM3JAyYeHHH Ha OpraHu3M 4YejoBeKa), MpH O3TOM IEPCBOAMTH
MPAKTHYCCKYIO 3a7a4y B y4eOHYIO, BBIICIATH CYIICCTBCHHBIC CBOWCTBA (MPH3HAKH)
(bU3UYEeCKUX SBIICHUN;

ONMCHIBATh HM3YYEHHBIE CBOMCTBA Tl M (U3MYECKUE SBJICHUS, HCIIOJIb3YS
¢u3nueckne BenMUMHBI (CpelHss U MTHOBEHHAs CKOPOCTH Telia IPU HEPaBHOMEPHOM
IBUKEHUH, YCKOPEHHUE, MEpEMEUIEHUE, IyTh, YIJIOBas CKOPOCTh, CHJAa TPEHUs, CUiIa
YIIPYroCTH, CHUJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO MaJCHUs, BEC Teja, UMITYJIbC Tela,
UMIYJIbC CUJIBI, MEXaHUYecKkas paboTa M MOIIHOCTb, MOTEHIMAJbHAS HEpPrus Tela,
MOJHATOrO HaJ MNOBEPXHOCTBIO 3€MJIM, MOTEHUHUAIbHAS SHEPrus CKATOW MNPYKHUHBI,
KMHETHYECKasl SHEPIusl, MOJHAs MEXaHUYECKasl SHEPIus, NEPUO U YacTOTa KOJeOaHUid,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa W BBICOTa TOHAa, CKOpPOCTb CBETa, ITOKa3aTellb
IIPEJIOMJIEHHSI CPEJIbl), MPU ONHCAHUU NPABWIBHO TPAKTOBATh (PUINYECKHUIA CMBICI
UCIIOJIBb3YEMbIX BEJIMYMH, 0003HAUCHHUS W €IUHUIBI (PU3NYECKHX BEIUYHUH, HAXOIUTh
(opMyIibl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIWYMHY C JIPYTMMU BEIUYMHAMU,
CTPOUTH rpa)K1 U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYNH;
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XapaKTepru30BaTh CBOMCTBA Teld, (pU3MUecKue SBICHHUS M TPOLECCHl, MCIOIB3Ys
3aKOH COXPAaHEHHUS SHEPruH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIUI CYNEPIO3ULINN
CWJI, TPUHIUN OTHOCUTeNbHOCTH ['amuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOHBI OTPAKECHUS U MPEIOMIICHHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO
M MaccOBOTO UHCENI TMpH SACPHBIX pEaKIHsIX, NpU OSTOM JaBaTh CIIOBECHYIO
GopMyTUpPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMAaTHIECKOE BBIPAKECHHE;

OOBSICHATHh (PU3MUECKHE MPOIECCHl U CBOMCTBA T€J, B TOM YHUCJIE M B KOHTEKCTE
CUTyallii  TPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa.  BBIIBIATH  MPUYHHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 2—3 JIOTUYECKUX I111aroB ¢ OMOpor Ha 2—3
M3Y4EeHHBIX  CBOMCTBAa  (U3WYECKUX  SBICHUH, (HU3MUECKUX  3aKOHOB WU
3aKOHOMEPHOCTEM;

pemarh pacu€THble 3amaud (ONMUpAIONIMECs Ha CUCTeMy W3 2-3 ypaBHCHHI),
UCTIONB3Ys 3aKOHBI W (HOPMYIBI, CBsI3bIBAONINE (U3MYECKHE BEJIMYMHBI: HA OCHOBE
aHallM3a YCJIOBHS 3a/1aydl 3allMChIBATh KPATKOE YCIIOBHE, BBISBIATH HEIOCTAONIUE WIIH
M30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYIBI, HEOOXOIWMBIE IS PEIICHUS,
POBOJUTH PACUETHI M OIICHUBATH PEAIMCTUIHOCTD MOJIYIEHHOTO 3HAYCHHS (Pr3UIeCKOM
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH TMOMOIIN (U3HUECKUX
METOJIOB,  HUCIONB3YyS  OINKCAaHWE  MCCICJAOBAHMS,  BBUICISATH  MPOBEPSIEMOE
NPENIoNIOKEHUE, OICHUBATh MPABUJIBHOCTh TOPSAJKA TPOBEICHMS HCCIEIOBaHUS,
JIeNaTh BHIBO/IbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOMIOIEHUN U OTBITOB,;

IPOBOJIUTH OMBITHI MO HAOMIOJACHUIO (U3MYECKUX SBICHUU WIH (HUSHYECKUX
CBOMCTB Ten (M3ydyeHHWe BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHCHHS SHEPrHH,
3aBHCHUMOCTD MEepHOJIa KoJeOaHU MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH
NPYKHUHBl U HE3aBUCUMOCTh OT aMIUIATYABl MajibiX KoOJeOaHWi, NpsIMOJIUHEHHOE
pacipoCTpaHEHHE CBETa, PA3IOKEHUE OENOro CBeTa B CHEKTP, HM3YYCHHE CBOMCTB
HU300paXKeHUsI B TUIOCKOM 3€pKajie M CBOWCTB M300paKCHHS MpeaMeTa B COOMpAroIeH
JIMH3€, HAOJIIOJICHUE CIUIOMIHBIX M JIMHEHYATHIX CIIEKTPOB M3JIYYCHHS ). CAMOCTOSATEIILHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pydOBaHUS, ONMUCHIBATH XOJ OTBITA U
€ro pe3yabTaThl, POPMYTUPOBATH BHIBOIHI,

IPOBOJUTH IPU HEOOXOJUMOCTHU CEPHUIO MPSIMBIX U3MEPEHUH, ONpeaesis cperHee
3HAYCHHE W3MepseMOl BennmuuHBl ((DOKYCHOE pAcCTOSHHE COOMPAOMICH JIHH3bI),
000CHOBBIBAaTh BEIOOP criocoba m3mepeHus (M3MepUTEIHHOT0 Tprdopa);

MIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETMUHMH C UCIIOIb30BaHUEM
NPSIMBIX H3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPH PaBHOYCKOPCHHOM JBUKCHHH
0e3 HaualdbHOI CKOPOCTH, Mepuoja KoineOaHnii MaTeMaTHYeCKOro MasTHUKA OT JITMHBI
HUTH, 3aBUCHMOCTH yIjia OTPa)X€HHUs CBETa OT yIJla MaJcHUS W YIJia TPEIOMIICHUS
OT yIJla MaJIeHus1): TNIAHUPOBATh UCCIIEIOBAHHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY,
(GUKCHpPOBATh PE3YNIBTATHl TMOJYYCHHOW 3aBUCHUMOCTH (PU3MUECKHX BEJIWYWH B BUJC
Tabnui u rpaduKoB, JeNIaTh BEIBOIBI MO pe3yIbTaTaM UCCIICIOBAHUS;
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NPOBOJUTh KOCBEHHBIC M3MEpeHUs (PU3MUECKUX BEJWYMH (CPEIHSS CKOPOCTh U
YCKOPEHHE Teja NPHU PaBHOYCKOPEHHOM JBM)KEHHMH, YCKOpEHHE CBOOOJHOIrO NajeHUS,
KECTKOCTh NPYXKHUHBI, KOXPDUIMEHT TPEHUS CKOJBXKEHHUS, MEXaHHueckas pabora u
MOIIIHOCTh, YaCTOTa U MEPUOJI KOJIeOaHUI MAaTEMaTUYECKOTO U PYKUHHOT'O MAsITHUKOB,
OINTUYECKAsl CUJIa COOMPAIOILIEN JTUH3BI, PAIMOAKTUBHBIN (DOH): IJTAHUPOBATH U3MEPEHHUS,
coOupaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH HW3MEPEHUs, CIEays
MPEJIOKEHHONM WHCTPYKIMHM, BBIYMCIATh 3HAYEHUE BEJIMYMHBI U aHAIU3UPOBATh
MOJIYYEHHBIE PE3YJIBTATHI C YIETOM 3aJJaHHOU MOTPEIIHOCTH U3MEPEHUH;

coOirofaTh MpaBUja TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1adOopaTOpHBIM
000pyI0BaHUEM;

pa3iaryaTh OCHOBHbBIE MPU3HAKUA M3YyYEHHBIX (U3HMUYECKUX MOJEJeH: MaTepuaabHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJI0, TOUYEUYHBIH HCTOYHHMK CBETA, JIy4, TOHKas JIMH3a,
IUTAaHEeTapHask MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO SI7Ipa;

XapaKTepU30BaTh MPUHIUIBI JCHUCTBUS HU3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMUCAHUs (B TOM YHCIE: CIIUIOMETP, JATYUKH MOJTOKEHUS,
pacCTOSIHUSA U YCKOPEHUSI, paKeTa, IX0J0T, OYKH, EPUCKOM, (oToarnmnapaT, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), wucnonb3ys 3HaHUA
0 CBOMCTBax (M3MUECKUX SBJICHUIA U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIONB30BATh CXEMbl M CXEMaTHUYHbIE PUCYHKHM M3YYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, U3MEPUTEILHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOILECCOB MPU PEIICHUU
y4eOHO-MTPAKTUYECKUX 3aJlay, ONTHYECKHE CXEMbl JUIsl TOCTPOCHUS H300paKeHUI
B TUIOCKOM 3€pKaJjie U COOMparolei JTUH3E;

IPUBOIUTH TNpUMepbl (HAXOAUTh HWHPOPMALHKIO O MpUMEpax) MPaKTUIECKOTO
UCIIONB30BaHUS (PU3MYECKUX 3HAHUW B TOBCEIHEBHOM >KM3HU Uil OOecredeHus
0e30macHOCTH Mpu oOpalieHud C TPUOOpaMu M TEXHMYECKHMH YCTPONCTBAMH,
COXPaHEHHUS 3I0POBbsI U COOJIO/IEHUS HOPM SKOJIOTUY €CKOTO MOBEICHHUS B OKPY>KaIOIIEH
cpene;

OCYILIECTBISITh TMOUCK WH(popmanuu ¢usnueckoro coaepxkanus B HHTepHere,
CaMOCTOSITEIbHO (POPMYIHPYST MOUCKOBBIA 3ampoc, HAXOAWTh IIYTH OINpPEAEIICHUs
JOCTOBEPHOCTH IMOJIYUEHHOM MH(pOpMAIlMM Ha OCHOBE HMEIOIIUXCS 3HAHUNH U
JOTIOJIHUTENIbHBIX HICTOYHUKOB;

WCIIONIb30BaTh TPU  BBIIOJIHEHUHM YYE€OHBIX 3aJaHU  HAaYYHO-TIOMYJISIPHYIO
auTepatypy (U3MYECKOTO COAEpXKaHMs, CIpPaBOYHbIE MaTepHalibl, PECYPCHl CETU
WNurtepHer, Bragerp mnpuéMamMud KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa30BaHUs
nH(pOpMaIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYIYIO;

CO3/1aBaTh COOCTBEHHbIE IHMCHMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
uHQOpPMAIIMK W3 HECKOJBKMX HWCTOYHHKOB (PU3WYECKOTO CONMEp)KAHMS, ITYOJIUIHO
MPEACTABIATh PE3YJIbTAThl MPOSKTHON MM MCCIIEI0BATEIbCKOU IESITEIbHOCTH, TIPU 3TOM
rPAMOTHO MCIIOJb30BaTh M3YYCHHBIN IMOHATUMHBIA anmapaTr H3y4daeMoro pasjena
GU3UKM U CONPOBOXKIATH BBICTYIJICHHE Mpe3eHTaued ¢ Y4€TOM OCOOEHHOCTEN
ayJIuTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HanmenoBanue KomuectBo | Ilporpammuoe congepkanue |  OCHOBHBIE BUJBI IEATEIBHOCTH 00 y4YaIOIIUXCS
/i pa3/iesioB U TEM 9acoB

y‘IG6HOFO npeamMeTa

Pa3nen 1. ®u3uka u ee poib

B IMTO3HAHHM OKPYKAKIIECTro Mupa

1.1 | ®usuka — Hayka 2 ®dusuka — HayKa O IpUpoAe. | BoisiBnenue paznuuuii Mexay pU3n4ecKuMu u
0 Mpupoje SIBneHust NpUpoIbI. XUMHYECKUMU TIPEBPALICHUSMHU.
duznyeckue sBICHUA: PacnioznaBanue u kinaccudukanus puandeckux
MEXaHUYECKHE, TeIJIOBbIE, | SBJICHUN: MEXaHUYECKUX, TETIOBBIX,
ANEKTPUYECKHUE, DIIEKTPHYECKUX, MATHUTHBIX M CBETOBBIX.
MarHuTHBIE, CBETOBBIE, HaOmnronenue u onucanue Gpu3NYECKUX SABICHUIM
3BYKOBbBIE
1.2 | ®usnueckue 2 du3nyeckrue BeINIUHBI. Omnpenenenue LEHbI 1EJIEHUS IKaJIbl
BEJTNIUHBI N3mepenue pusnueckux HU3MEPHUTEIIBHOTO Tpubopa.

BEJIMYMH. PU3UUECKUE
npu6opkl. [TorpemrHocTh
U3MEPECHUI
MexayHapoHasi cuctema
€IMHUII

N3mepenne TMHEMHBIX pa3MEpPOB TEI U

MPOMEKYTKOB BPEMEHH C YIETOM MOTPEITHOCTEH.

M3mepenne o0bEMa JXUIKOCTH M TBEPAOTO Tea.
N3mepenune TeMnepatypsl IpU NOMOIIH
JKHJIKOCTHOTO TEPMOMETPA U JaTUNKA
TEMIIEPATYPHI.

BrinonHeHne TBOPYECKUX 3aJ]aHUNA MO TTIOUCKY
CIOCOOOB U3MEPEHHUSI HEKOTOPHIX (DU3UUECKUX
XapaKTEPUCTHUK, HAIIPUMEP, PA3MEPOB MAJIbIX
00beKTOB (BOJIOC, IIPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJBIITNX PACCTOSTHUM, MaJIbIX
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IPOMEKYTKOB BpeMeHU. O0CyxaeHne
npeajaraéMblx crioco0oB

1.3. | EcrecTBeHHO- 2 Kaxk ¢usuka u nqpyrue BeaBukeHue runotes, 00bSCHIIOUUX POCThIE
HAay4YHBI METO €CTECTBEHHbBIC HAYKU SABJICHUSI, HAIIPUMED:
MO3HAHUSA M3Yy4aroT NPUPOAY. — IOYEMY OCTAHABIMBACTCS IBUKYIIEECS
EcTecTBeHHO-HAay4YHBIN 10 TOPU30HTAJILHOW TOBEPXHOCTHU TEJIO;
METO/I MO3HAHUSL: — MOYEMY B JKapKYIO MOTOAY B CBETJION OEKAE
HaOJIIOIEHIE, [TOCTAHOBKA MpoxjagHen, uem B TEMHOU. [Ipennoxenue
Hay4YHOTO BOIIPOCA, CIIOCOOOB MTPOBEPKHU TUTIOTES.
BBIJIBUDKEHUE TUIIOTE3, [IpoBeneHue uccienoBaHus O MPOBEPKE KAKOi -
SKCIIEPUMEHT 10 MPOBEPKE | JTUOO THIOTE3HI.
runore3, o0bSICHEHNE [TocTpoeHnue nmpocTermux Moaene hu3nIecKux
HA0JII0/1AEMOT0 SIBJICHHUS. SBJICHUH (B BUJIE PUCYHKOB WJIM CXEM), HAIIpUMeEp
Onucanue Gpu3HNUecKUX naJicHue MpeaMeTa; NpIMOJIMHENHOE
SIBJICHUI C TIOMOILIbIO pacnpocTpaHeHUE CBETA
MoOeJen
Hroro o pazneny 6

Pasnen 2. [lepBonayajibHble

CBCJICHUA 0 CTPOCHUH BeHIECTBA

2.1

CtpoeHue BeliecTBa

1

CtpoeHue BellecTna:
aATOMBI U MOJICKYJIbI, UX
pasmepsl. ONBITHI,
JTIOKA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE
BEIIIECTBA

Habmronenre u uHTEpIpeTaIys OnbITOB,
CBUJETEIBCTBYIOIIHNX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUH BEILIECTBA: ONBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJT

C UCTOJIb30BaHUEM (hoTorpaduil, MOITYy4EeHHBIX
Ha aTOMHOM CHJIOBOM MHKpockorie (ACM) —
nabopaTopHas padota 1o teme: «O1eHka
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JMaMeTpa aroMa METOJIOM PsIIOB
(c ucnonb3oBaHueM (ortorpaduii).
Onpenenenue pazmMepoB MAJIbIX TEJ

2.2 | IBmxeHue u
B3aMMOJICHICTBHE
YaCTUI] BEIIECTBA

JIBMOKEHHE YaCTHI]
BemecTBa. CBA3b CKOPOCTH
JBUKECHHS YaCTHUIL

C TeMIEepaTypOu.
bpoyHOBCKOE BHXKEHUE,
muddyzus.
B3aunmoneiicTBue yacTuiy
BEILECTBA: IPUTSHKEHUE U
OTTAJIKUBaHUE

Habmonenue u o0bsicHeHue OPOYHOBCKOI'O
JBUKEHUS U siBNieHUs: qudy3uu.

[TpoBenenue n 00bCHEHHUE OMBITOB

110 HAaOJIOJIEHUIO TEIJIOBOTO PACIINPEHNUS I'a30B.
[TpoBenenue n 00bICHEHHUE OMBITOB TIO
OOHapYKEHUIO CUJI MOJIEKYJISIPHOTO MPUTSIKEHUS
U OTTaJKUBAHUS

2.3 | ArperatHbie
COCTOSTHUS BEIIIECTBA

ArperaTHble COCTOSHUS
BEILIECTBA: CTPOCHUE ra30B,
KUJIKOCTEN U TBEPIBIX
(KpUCTAIUTMYECKUX) TEJ.
BzaumMocBs3bp Mexay
CBOMCTBaMH BEINIECTB

B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX
ATOMHO-M OJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHhIX COCTOSTHUM
BOJIBI

Omnucanue (¢ UCTOIB30BAHUEM MPOCTHIX
MoOjieJiei) OCHOBHBIX Pa3iu4uil B CTPOCHUH T'a30B,
KUIKOCTEH U TBEPABIX TEIL.

OO0BIcHEHNE MAJIOW CKUMAEMOCTH JKUIKOCTEN U
TBEPIBIX TeJ, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHre coxpaHeHus (PopMbI TBEPABIX TEN U
TEKY4ECTH >KUJKOCTH.

[TpoBenenre OMbITOB, JOKA3BIBAIOUIUX, YTO

B TBEPJIOM COCTOSIHUM BOJBI YACTHIIHI HAXOISTCS
B CPEITHEM JIaJibIIle IPYT OT Apyra (MIOTHOCTh
MEHBIIIC), YEM B KUIKOM.

YcTaHOBIIEHUE B3aMMOCBSI3H MEXKTY
O0COOCHHOCTSIMH arperaTHBIX COCTOSTHUN BOJIBI U
CYIIIECTBOBAaHUEM BOJHBIX OPTaHU3MOB

(MC — 6uosnorus, reorpadus)

Hroro no pazneny
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Pa3nen 3. JIBu:keHue U B3anMoAeCTBHE TeJl

3.1 | Mexanuyeckoe 3 Mexannyeckoe nBuxkeHnue. | McceimenoBanue paBHOMEPHOIO JBUKECHUSA,
JIBU>KCHHE PaBHoMepHOE 1 OIpE/IeJICHUE €ro MPU3HAKOB.
HepaBHOMEpHOE JBMxkeHue. | HaOmoneHne HepaBHOMEPHOT O JBUKECHUS U
Cxopoctb. Cpennsis OIPENICJICHUE €0 OTIIMYHUI OT pAaBHOMEPHOTO
CKOPOCTh IIPH JIBIDKCHUSL.
HEPaBHOMEPHOM OmnpeneneHnue CKOPOCTH PABHOMEPHOTO
NBWXKEHUH. Pacuér mytn 1 | nBMkKeHUs (IapuKa B )KUIKOCTH, MOJCIH
BPEMEHHU JIBHKCHUS SJIEKTPHUYECKOI0 aBTOMOOMJIS U T.[I.).
OmnpeneneHue cpeHel CKOPOCTH CKOIbKEHHUS
Opycka WM IapyuKa o HAKIOHHOM TIOCKOCTH
Pemenue 3a1a4 Ha onpeieieHUe MyTH, CKOPOCTH
¥ BpEMEHHU PaBHOMEPHOTO JIBHXKECHHUS.
Ananu3 rpaduKoB 3aBUCUMOCTHU ITYTH U CKOPOCTH
OT BpEMEHH
3.2 | Uuepnus, macca, 4 SBnenne unepruu. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUM,

IINTOTHOCTD

nHepuu. BzanMoencreue
TeJl KaK MpU4YrHa
W3MEHEHUS CKOPOCTH
NIBIDKEHHS Tel. Macca Kak
M€Epa UHEPTHOCTH Tea.
IImoTHOCTH BellecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IMHHULIE O0BEMA
BEIIECTBA

00OYCJIOBJICHHBIX HHEPIIUEH, HATIPUMED, UYTO
MIPOUCXOIUT TIPU TOPMOIKEHUH HIIH PE3KOM
MaHEBpE aBTOMOOWJIS, TOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTH JIBUKEHHUE HA BEJIOCUIIEIC
WJIM CaMOKaTe | T. 1.

[IpoBeieHUE U aHAIU3 OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHHUE CKOPOCTH
JIBMOKEHUSI T€Ja B pe3yJibTaTe JEUCTBUS Ha HETO
JPYTUx Tell.

Pemenue 3aa4y Ha onpejiesieHUe MaccChl Tela, ero
00BbEMa M INIOTHOCTH.
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[IpoBeneHune U aHaIn3 OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €T0 MacChl PH
B3aUMOJECUCTBHUM TeIl. MI3Mepenue maccel Tena
pa3IMYHBIMU CIIOCOOaMU.

OmnpeneneHue IIOTHOCTH TeJa B pE3yJbTaTe
U3MEpPEHUs €ro Macchl 1 00bEMa

3.3

Cuna. Bunpel cunn

14

Cuna kak xapakTepuCTHKa
B3aUMOJICHCTBUS TEJL.
Cuna ynpyrocTtu 1 3aKoH
I'yka. M3mepenue cuibl

C MOMOIIIbIO TUHAMOMETPA.
SIBrieHME TATOTEHUS U CUJIa
TsokecTd. Cuia TSHKeCTH
Ha JIPYTUX IUIAHETaX.

Bec tena. HeBecomocTs.
CnoxxeHue cui,
HAMpPaBJICHHBIX 10 OJHOU
MIPSMOM.
PaBHOneNCTBYIOIIAS CHIL.
Cuina tpenus. Tpenue
CKOJIBKECHUS U TPEHUE
nokost. Tpenue B npupoae
Y TCXHUKE

I/I3yqu1/Ie BBaHMOﬂeﬁCTBHH KaK IMMPUYIHHbI

HN3MCHCHUSA CKOPOCTH TECJIa UJIN €TO I[e(l)OpMaLII/II/I.

Onucanue peaabHBIX CUTYaIMi B3aUMOACHCTBUS
TEJ C IIOMOIIIBIO MOJIEJICH, B KOTOPBIX BBOJIUTCS
TIOHSTHE W H300PaKCHHUE CHIIBI.

M3ydenne cuitel ynpyroctu. MccnegoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT YIUTHHCHUS
PE3UHOBOTO IIHYpa WIIH MPYXKHUHBI

(c moctpoeHueM rpaduka).

AHaJIM3 MPaKTUYCCKUX CUTYAIIUH, B KOTOPBIX
IPOSBIISICTCS JECHCTBUE CHIIBI YIIPYTOCTH
(ympyrocth Ms4a, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHaNM3 CUTYaIUiA, CBSI3aHHBIX C SBIICHUEM
TATOTCHHUSI.

OO0BsacHEeHHE OpOUTAIBHOTO JBM)KEHUS TIIaHET

C MICTIOJIb30BAaHUEM SIBJIICHUS TATOTCHHS M 3aKOHA
WHEPIINH.

HBMepeHI/IC BECa TCJia C IIOMOIIbIO JTUHAMOMCETpA.

O6ocHOBaHUE ATOrO crocoda N3MEepeHus.
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Ananus n MOJCIIUPOBAHUC ABJICHUS HEBECCOMOCTH.

DKCIEPUMEHTAIIBHOE MTOJTyYeHUE MTPaBUIIa
CJIOKEHUS CHJI, HAIIPABJICHHBIX BIOJIb OJTHOU
npsMoi. OnpeaencHue BeITUIUHbI
PAaBHOAECHUCTBYIOLIEU CHII.

N3y4yeHne CUibl TPEHHS CKOJIbKEHHS U CUJIBI
TPEHUS MOKOS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS

OT CHJIbI IaBJIIEHUS U CBOMCTB TPYLIMUXCS
IIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYalHil, B KOTOPBIX
MPOSABIISIETCS NEUCTBUE CUIIBI TPEHUS,
UCTIONIB3YIOTCS CIIOCOOBI €€ YMEHbBIIICHUS UJIH
yBeJIMYEHUS (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMO’KEHUE aBTOMOOWIS, UCTIOJIb30BAHHE
MOALIMITHUKOB, IUIABAHUE BOJAHBIX )KUBOTHBIX
¥ 1p.). Pemenne 3amay ¢ ucnonb30BaHuEM
dopmyn ans pacyéTa CUiIbl TSKECTH, CUITBI
YIPYIOCTH, CUJIbI TPECHUS

Hroro no pazneny
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Paznen 4. JlaBjienne TBEPABIX TeJl, :KUIKOCTEH U ra3oB

4.1 | aBnenue. Ilepenaua
JaBJICHUS TBEPIBIMU
TE€JIaMH, KUJIKOCTIMH
M Ta3aMu

3

JlaBnenue. CriocoOsl
YMEHBIIICHUS U YBEIUYECHUS
naBieHus. /laBneHue rasa.
3aBHCHUMOCTH JIaBJICHUS
rasa ot o0béma,
TeMIepaTyphl.

AHanu3 U 00BSICHEHHE OMBITOB M MPAKTUUYECKUX
CUTYallUi, B KOTOPBIX MPOSIBISAETCS CUJia
JaBJICHUS.

O6ocHOBaHUE CITIOCOOOB YMEHBIIEHUS U
YBEJIMUEHUS JIaBJICHUSI.

N3yueHune 3aBUCUMOCTH JIaBJICHUS Ta3a
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[lepenaua naBnenus
TBEPABIMHU TEJIAMH,
JKUJIKOCTSIMH U Ta3aMHu.
3akon Ilackamns

OT 00BEMA U TEMIIEPATYPBHI.

N3ydenune ocoOeHHOCTEN Niepeiayu AaBICHUS
TBEPABIMU TEJIAMU, KUJKOCTSIMU U Ta3aMH.
O06ocHOBaHUE PE3YIHTATOB OMBITOB
OCOOEHHOCTSIMHM CTPOCHHUSI BEIIECTBA B TBEPAOM,
YKUJIKOM M Ta3000pa3HOM COCTOSTHUSX.
DKCNEPUMEHTAIBHOE JJOKAa3aTEIbCTBO 3aKOHA
[Tackass.

Pemenue 3ana4 Ha pacy€r naBiaeHUs TBEPAOTO
Tena

4.2 | JlaBiaeHue KUIKOCTH 3aBUCHMOCTD JIaBJIICHHS HccaenoBanue 3aBUCHMOCTH JTABJICHHS KU IKOCTH
XKHUIKOCTH OT TJTYOMHBI. OT TJTyOMHBI TTOTPY)KEHUS U TUIOTHOCTH KHUIKOCTH.
[TneBmaTnueckue Mamuubl. | HabmroneHue u o0bsICHEHHE THAPOCTATHIECKOTO
IM'mapocratuueckuit napajiokca Ha OCHOBe 3akoHa [lackars.
napajokc. Coobmarommuecs | M3ydeHue cooOIarmumuxcs CocyaoB.
cocynbl. ['mapaBnuueckue | PemreHue 3a1ay Ha pacy€T TaBICHUS KUIKOCTH.
MEXaHU3MBI OOBsiCHeHHE PUHITUTIA JEHCTBUS
THAPABIMYECKOTO TIpecca, MHEBMAaTHIECKUX
MaIIIHH.
AHanu3 1 00BACHEHHE TPAKTUUECKUX CUTYaIIUM,
JIEMOHCTPHUPYIOIINX MPOSBIICHUE TaBICHUS
KUJKOCTH | 3akoHa [lackans, Hanmpumep
IIPOIIECCOB B OPTaHU3ME IPH TITYOOKOBOIHOM
HBIPSTHUU
4.3 | AtmochepHoe Atmocdepa 3emun u DKCIepUMEHTAIbHOE OOHAPYKEHHUE
JABJICHUE aTMoc(depHOe JaBeHHUE. aTMOC(EpHOTO JIaBJICHHUS.

[IprunHEI CymecTBOBaHUA

Anamm3 1 00bsICHEHHE ONBITOB U MMPAaKTHYCCKHUX
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BO3/IYIIIHOM 000710YKHU
3emmu. OnbiT Toppuuemm.
N3mepenue atmocdepHoro
JaBJICHUS. 3aBUCUMOCTh
aTMOC(EpHOTO J1aBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [Tpubopsl

JUTSL ©3MEPEHUS
aTMOC(EpHOTO JIaBJICHUS

CUTYalluH, CBA3aHHBIX C JIEUCTBUEM
aTMOC(EpHOro JIaBJICHUS.

OOBbsiICHEHUE CYIIECTBOBAHUS aTMOC(EpPbI
Ha 3eMJIE ¥ HEKOTOPBIX ITUIAHETAX WIH €€
OTCYTCTBHS Ha APYrux Iuianerax u Jlyne.
OObsicHeHME NU3MEHEHHUS TNIOTHOCTH aTMOoCc(ephbl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JTABJICHUSI OT BBICOTHI.

Pemenue 3a1a4 Ha pacy€tr aTMOChEpHOTO
JTABJICHHUS.

M3yuenue yctpoiicTBa OapoMeTpa-aHeporIa

4.4

JleficTBHE KUIKOCTH U
rasa Ha IOTPYKEHHOE
B HUX TEJO

JlercTBHE KUAKOCTHU U rasza
Ha MOTPYKEHHOE B HUX
TeJo. BelTanmkuBaroias
(apxumemoBa) cuiia. 3aKoH
Apxumena. [1naBanue Tei.
BosznyxoruaBanue

DKCNepUMEHTaIbHOE OOHAPYKEHUE ACHCTBUS
KUJKOCTU U ra3a Ha MOrpy:KEHHOE B HUX TEJIO.
OrnpeneneHune BbITAIKUBAONIEH CHUJITBI,
JIEUCTBYIOLIEHN HA TEJO, MTOTPYKEHHOE

B JKUJIKOCTb.

[TpoBenenue n 00CyXIeHHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAIKABAIOIIECH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT 00BEMA MOTPYKEHHOU

B KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTHU
KUJKOCTH.

lIposepka nezasucumocmu vimankusaroujeu
cunbl, oeticmeyrouelt Ha mejio 8 HCUOKOCmu,
om maccwl meada.

HccnenoBanue 3aBUCUMMOCTH BECA TENA B BOJIE
oT 00bE€Ma MOTPYKEHHOM B KUJKOCTh YaCTH TeJa.
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Pemrenne 3a1a4 Ha TpUMEHEHHE 3aKOHA
Apxumena v yCIIOBHs TUIABAaHUS TEIL.
KoHcTpynpoBanue apeomerpa win
KOHCTPYUPOBAHUE JIOAKU U OIPEIEICHUE €€
Irpy30N0AbEMHOCTH

Hroro no pazneny

21

Pa3nen 5. PaGora n MomHOCTB. JHeprus

5.1

Pabora 1 MOLIHOCTH

3

Mexanuueckas pabdora.
Mo1HOoCTh

DKCIEPUMEHTAIBHOE OIpeIeICHUE
MEXaHUYECKOU pabOThl CUJTBI TSIKECTH

NP NAJICHUN TeJla U CUJIbI TPEHUS

IPU PABHOMEPHOM TIEPEMEIISHUH Tella

110 TOPU30HTAILHON TTOBEPXHOCTH.

Pacuér MontHocTH, pa3BuBaeMoM MpHu MOabEME
T10 JIECTHHIIE.

Pemenne 3a1a4 Ha pacuyéT MEXaHUUECKON pabOThI
1 MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
peIuar, 010K, HAaKJIOHHAs
IUIOCKOCTH. [IpaBuiio
PaBHOBECHSI pblUara.
[IpumeneHne npaBuiia
PaBHOBECHSI pblUara

K 070KYy. «30510TOE
npaBwio» Mexanuku. KITJ]
IIPOCTBIX MEXAHNU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeniesieHUE BBIMTPHIIIA B CHIIE MPOCTHIX
MEXaHM3MOB Ha MPUMEPE pbluara, MOJABUKHOIO U
HETOABMYKHOTO 0JIOKOB, HAKJIOHHOM TIJIOCKOCTH.
HccnenoBanue yclioBUsI pABHOBECHS phlyara.
OO6HapyKeHHE CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3IMYHBIX HHCTPYMEHTAX U MPHUCIIOCOOICHUSX,
HCIIOJIb3YEMBIX B OBITY U TEXHHKE, a TAKXKE

B J)KMBBIX OpraHU3Max.

DKCIepUMEHTAIBHOE J0KA3aTeIbCTBO PABEHCTBA
paboT mMpHu MPUMEHEHUH TTPOCTHIX MEXaHU3MOB.
Onpenenenne KII/[ HaKITOHHOW MIOCKOCTH.
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Pemenue 3a1a4 Ha MpUMEHEHHE TTPaBUIIA
paBHOBecHUs pbluara u Ha pacuét KII

5.3 | Mexanuueckas 4 MexaHnnyeckas SHEPrusl. DKCNEPUMEHTAIBHOE ONPEICICHUE U3MEHECHHUS
JHEprus Kunernueckas u KUHETUYECKOU U NTOTECHLIMAIbHON DHEPIrUM Tema
MOTEHIMAIbHAS YHEPTUSL. IIPU €r0 CKaThIBAHUH MO HAKIIOHHOW MJIOCKOCTH.
[TpeBpamenue ogHoro Buga | DopMyarpoBaHrUe HA OCHOBE UCCIIEOBaAHUS
MEXaHUYECKOM SHEPruu 3aKOHA COXpPaHEHUsI MEXaHUYEeCKOU SHEPIHUH.
B JIpYrOi. 3aKOH OOcyxaeHne TpaHull IPUMEHUMOCTH 3aKOHA
COXpPaHEHHUSI SHEPTUU COXpaHEHHUS SHEPTUH.
B MEXaHHKE Pemenue 3a1a4 ¢ UCTIOIB30BAHUEM 3aKOHA
COXpaHEHHUS SHEPTUU
Uroro no pazneny 12
PesepBHOE Bpems 3
OBHIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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8 KVIACC

No
i/t

HanmenoBanue
pa3aesioB U TeM
y4e0HOTr0 npemMeTa

KomnnuecTBo
4acoB

IIporpamMHOE conepraHue

OCHOBHBIC BUOBI ACATCIBHOCTHU 06yqafom1/1xc;1

Pa3zgea 1. TensioBbie ABJIEHUA

1.1

CtpoeHue u cBOMCTBa
BEIIECTBA

OCHOBHBIE TTOJIOKEHUA
MOJIEK YIS PHO-KUHE TUYECKOM
TEOPUU CTPOEHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKY. ONbITHI,
MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON
TEOPUH.

Mogenu TBEpIOro, )KUAKOTO
¥ Ta3000pa3HOr0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue u
amop(dHbIe Tena.
OOBsICHEHNE CBOMCTB ra3oB,
KUJKOCTEN U TBEPABIX TEII
Ha OCHOBE MOJIOKECHUI
MOJIEK YIS PHO-KUHE TUYECKOU
teopuu. CMauuBaHue U
KaNWUISIPHBIE SIBICHUS.
TennoBoe pacmimpeHue u
cKaTue

HaOuroieare 1 MHTEpIpETaIys ONbITOB,
CBHUJICTEIILCTBYIONINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHH BEIIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

Pemenue 3a1a4 1o oleHMBaHUIO KOJTMYECTBA
aTOMOB WJIM MOJICKYJI B SAMHUIIC 00BhEMaA
BCIIECTRA.

AHanmu3 TeKCTa IPeBHUX aTOMUCTOB (Hampumep,
¢dbparmenta nmoamsl Jlykpeuus «O npupope
BEIIIEH») ¢ U3I0KEHHEM 000CHOBAHUI aTOMHOM
runoTe3sl (CMbICIOBOE uTeHue). OleHKa
yOeIUTEeIbHOCTH 3THX 00OCHOBAHUH.
OObsicHeHre OPOYHOBCKOTO JBUKEHUS, SIBICHUS
mubdy3un v pa3nudril MEXITy HUIMU Ha OCHOBE
ITOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKON
TEOPUU CTPOCHUS BEIECTBA.

OObsicHEHNE OCHOBHBIX PA3IHUUA B CTPOCHHUH
ra3oB, JKUJIKOCTEH U TBEPIBIX TEI

C MCTIOJIb30BaHUEM TTOJI0KESHUH MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA.
[IpoBeeHrEe OMBITOB IO BHIPANITUBAHUIO
KPUCTAJUIOB TIOBAPCHHOW COJIA MJIU caxapa.
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[IpoBeaeHue U OOBSICHEHUE OIBITOB,
JEMOHCTPUPYIOIIUX KaMWIISIPHBIC SIBICHUS U
SIBJICHHE CMauYlBaHU.

OOBsiICHEHHE POJIU KAaNTUJUISIPHBIX SIBJIICHUM

JUISL TIOCTYTIJICHUS BOJIBI B OPTaHU3M pacTeHUH.
Ha6ntonenue, npoBeneHue u 00bICHEHHE
ONBITOB M0 HAOJIOICHHUIO TEIIIOBOTO
pacIIMpEeHUs Ta30B, KUJIKOCTEH U TBEPIBIX TEIL.
OOBsicHeHHE COXpaHeHUsI 00bEMa TBEPABIX TeE,
TEKY4ECTH KUJKOCTH (B TOM YHCJIC, PA3HUIIBI

B TEKYUYECTH JIJISl PA3HBIX KUIKOCTEH),

JIaBJICHUS Ta3a.

[IpoBenieHUE ONBITOB, IEMOHCTPUP YIOITUX
3aBUCUMOCTD JIaBJICHUSI BO3/IyXa OT ero o0béMa u
HarpeBaHUs WIW OXJIAXKIEHUS, U UX OOBICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUS.
AHaIN3 MPaKTUYECKUX CUTYAIUi, CBA3aHHBIX

CO CBOMCTBAMH T'a30B, KUIKOCTEU U TBEPIBIX TEJ

1.2

TerutoBbie MPOLIECCHI

21

Temnepatypa. CBs3b
TEMIIEPATypPhl CO CKOPOCTHIO
TEIJIOBOTO ABUKEHUS
yactull. BHyTpeHHss
sHeprusi. CrmocoObl
VU3MEHEHUS BHYTPEHHEN
SHEPruu: Terionepeaaya u
coBepieHne padotsl. Bumbl
TEIJIoNepe/lauu

O6ocHOBaHUE TTPaBUJT U3MEPEHUS TEMIICPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
[IKaJI TEMIIEPATYPHI.

HaGmroneHne u 00bsICHEHUE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHHUE BHYTPEHHEH
SHEPruy TeJia B pe3ysbTaTe TEeIjIonepeaauu u
paboThl BHEIIHUX CHJL.

HaOmnronenue n o0bsIcCHEHUE OIBITOB,
00CYXXJIeHHE TTPAKTUIECKUX CUTYaIlUM,
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TEIJIOMPOBOIHOCTD,
KOHBEKIIUS, U3JTy4EHUE.
KommuecTBO TEIIOTHI.

Y aenabpHas TEIIOEMKOCTh
BellecTBa. TenIoo0MeH U
TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. IlnaBiaeHue u
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX BEILICCTB.
VienpHas TenaoTa
IJIaBJICHUS.
[TapooOpa3oBanue u
KoHeHcanus. Mcnapenue.
Kumnienne. Y nenapHas
TEIJIOTa MapooOpa30BaHuUs.
3aBUCHUMOCTb TEMIIEPATYypPHI
KHIICHUS OT aTMOC(HEPHOTO
JTaBJICHHUS.

BnaxHocTts Bo3yxa.
DHeprus TOIIUBA.

VY neapHas Teriora
CrOpaHws.

[TpuHUUIBI paOOTHI
teraoBbIx Apurareaeit KI1J]
TEIIJIOBOT'O JIBHTATEIIA.
TennoBele ABUTATEIIA U

JEMOHCTPUPYIOIIUX PA3JINYHbIE BUJIbI
TEIUIONEPEaun . TETIOPOBOTHOCTD,
KOHBEKIIMIO, N3TyYCHHUE.

HccnenoBanue siBICHUS TEIJIO0OMEHA

IPU CMEIIMBAHUU XOJIOJHOU U TOpPsiYeU BOJBI.
Ha6ntoneHue ycTaHOBICHUS TETIJIOBOTO
PABHOBECHUSI MEXK1y TOpSTYEN U XOJIOIHOUN BOJOM.
Omnpenenenue (M3MEpEHUE) KOJTMUECTBA
TEIJIOTHI, TOTYYEHHOTO BOJIOW MPHU TEIJIO00OMEHE
C HarpeThIM METAUIMYECKUM LUJIUHAPOM.
Omnpenenenne (M3MEepEHNUE) yaeabHON
TEIJIOEMKOCTH BEIIIECTBA.

Peurenne 3a1a4, CBA3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIJIOTHI U TETNIOEMKOCTH

IpU TEIJI000MEHE.

AHanu3 cuTyaluil IpakTUIECKOro
HCII0JIb30BAHMS TEIJIOBBIX CBOMCTB BEUIECTB U
MaTepuasoB, HAIPUMEP, B LEIAX
AHEprocOepeKEHMS: TETUION30ISAIHS,
sHeprocOeperaronue KphIy,

TEPMOAKKYM YJISITOPHI U T. 1.

Habmronenue siBieHuii UCiapeHus: u
KOHJICHCAIIUH.

HccnenoBanue nponecca uCnapeHus
Pa3JIMYHBIX KUIKOCTEH.

OObsicHeHHE SIBJICHUN UCTIAPEHUS U
KOHJICHCAIIMM Ha OCHOBE aTOMHO-
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3alIMTa OKPYKaIOLIEH
CpeBbl.

3aKOH COXpaHEHHUS U
NpEeBpALLEHUs SHEPTUU
B TEIJIOBBIX MPOIIECCAX

MOJIEKYJISIPHOTO YYEHHS.
HaOmronenue u o0bsicCHEHUE MPOLIecca KUMEHMS,
B TOM YHCJIC 3aBUCUIMOCTH TeMIIEpaTyphl
KUTICHUS OT JABJICHUS.

Omnpenenenue (M3MEPEHNE) OTHOCHTEIBHOM
BJI&KHOCTH BO3/TyXa.

HaGmronenue nporuecca miaBiaeHus
KPUCTAJTMYECKOTO BEIIECTBA, HApUMep, JIbJa.
CpaBHeHUE TPOLECCOB TIJIABICHHUS
KPUCTAJUIMYSCKUX TEJT U pa3MsATICHUS

NIpU HArpeBaHUH aMOP(HBIX TEIl.

Omnpenesnenue (M3MEPEHUE) YICITBHON TEILIOTHI
TUTABIICHUS JIBJA.

OObsicHeHNE SBICHUM TIABJICHUS U
KPUCTAJUTM3AIIMM HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUECHHS.

Pemenue 3a1a4, CBSI3aHHBIX C BEIUMCICHUEM
KOJIMYECTBA TEIUIOTHI B IIPOI[eccax
TEIUIONEepeauu MpH TUIABICHUU U
KPUCTAJUIN3AIMH, UCTIAPEHNUU U KOHICHCAIUH.
AHanu3 cutyanuil NpakTHYECKOro MPUMEHEHUS
SIBJICHUH IJIABJICHUS U KPUCTAJUIN3ALINY,
HampuMep, NOJTy4YEeHHE CBEPXUUCTBIX
MaTepuasioB, CoJeBasi rpesika u Ap.

AHanu3 paboThl U O0BSICHEHHE TPUHITUIIA
JEICTBUA TEIUIOBOTO JIBUTATEIs.

Beruncienne KonuyecTBa TEIIOTHI,
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BBIICJISIFOLIETOCS] TPU CTOPAaHUU Pa3JIMYHbBIX
BUA0B TormBa, U KIIJ| nBuraremns.
OOCyKIeHHEe KOJIOTMYECKUX MOCTIECTBUN
WCIIOJIb30BAHUS JBUTATEICH BHYTPEHHETO
CropaHusi, TETUIOBBIX U TUIPOIIEKTPOCTAHIINI

Hroro no pazneny

28

Pa3nen 2. Jinexkrpuyeckue u

MATrHUTHBIC SABJICHUSA

2.1 | DnekTpuueckue
3apsIbl.
3apspKeHHBIC TEa U
UX B3aUMOJICHCTBUS

7

DIIeKTpU3anus Tel.

JIBa poa sIeKTpUYECKUX
3apsaioB. Bzaumonencraue
3apsOKCHHBIX TEJ.

3akon KynoHa (3aBHCHMOCTB
CHUJIbI B3aUMOJEHCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3apSIA0B U
PaCCTOAHUS MEXIY TEJIaMu).
DIEKTPUUYECKOE MOJIE.
Hanpsx€énnocth
AIEKTPUYECKOTO MOJIS.
[IpyHIIMIT cynepro3uuuu
DIEKTPUUYECKUX MOJIEN

(Ha KaueCTBEHHOM YPOBHE).
Hocurenu anekTpuyeckux
3aps10B. DJIEMEHTAPHBIN
DIEKTPUYECKHN 3apsI.
Ctpoenue atoma.
[IpoBogHuKH 1

Ha6ntoneHue v mpoBeieHHE OIBITOB

10 AJIEKTPU3ALINM TET MPU CONMPUKOCHOBEHUU U
MHIYKIHEH.

HaOmnronenue n o0bsIcHEHNE B3aUMOIEHCTBUS
OJTHOMMEHHO M PA3HOMMEHHO 3aPSKEHHBIX TEJL.
OOBsiCHeHUE TPUHITUTIA JEUCTBHS JIEKTPOCKOTIA.
OOBsicCHeHHE SBJICHUN dJIEKTPU3AITUN

MIPU CONTPUKOCHOBEHUH TEJl U UHAYKIUEH

C MCHOJB30BAHUEM 3HAHUU O HOCHUTEIIAX
AJIEKTPUUECKUX 3apsI0B B BEILIECTRE.
Pacno3naBanue u 00bsICHEHUE SIBJICHUH
AJIEKTPU3ALIMM B TIOBCEHEBHOM KU3HH.
HaOaronenue u 00bsICHEHHE OMBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPAHEHUS
AJIEKTPUUYECKOTO 3apsa.

HaGmroaeHue onbITOB MO MOACIUPOBAHUIO
CWJIOBBIX JINHUW 3JICKTPUYECKOTO TTOJIA.
HccnenoBanue neiCTBUA IEKTPUUECKOTO MOJIA
Ha MPOBOIHUKU U TUIJIECKTPUKU
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JTUASIIEKTPUKH. 3aKOH

COXPAaHCHMU: JJICKTPUICCKOIO

3apsaa

2.2

[TocTostHHBIM
AJIEKTPUYECKUMN TOK

20

DIIEKTPUUECKUN TOK.
YcnoBus CylecTBOBaHUS
AJIEKTPUYECKOTO TOKA.
HcTouyHMKH TOCTOSTHHOTO
ToKa. JlencTBus
AJIEKTPUYECKOTO TOKA
(TeroBO€, XMMHUUYECKOE,
MAarHUTHOE).
DIIEKTPUYECKUIN TOK

B JKUJIKOCTSX U ra3ax.
DJIeKTpUYecKas 1elb.
Cuna Toka. DJIeKTpUYECKOoe
HaInpsoKeHUE.
ComnpoTtuBieHue
MIPOBOJHUKA. Y IEITBHOE
CONPOTUBJICHUE BEILIECTBRA.
3akoH OMa 1Jig ydacTka
uenu. [locmenoBarensHoe u
napasuieibHOE COSIUHEHUE
MIPOBOIHUKOB.

Pabota u MontHOCTh
AIIEKTPUUECKOT0 TOKA.
3akoH [[>xoyns—Jlenua.
DJIEKTPUYECKUE LETH U

HabntoneHue pa3nuuHbIX BUOB JEHCTBUS
ANEKTPUYECKOTO TOKa M OOHAPYKEHHUE ITUX
BUJIOB JICHCTBUS B IOBCETHEBHOW KU3HMU.
HaGuronenrie BOSHUKHOBEHUS Fa30BOTO pa3psiia
Y BJIEKTPUYECKOTO TOKA B )KUJKOCTH

COopka 1 UCTIBITAHHE DJICKTPUUECKOM 11enn
MOCTOSTHHOT'O TOKA.

N3mepeHne cuibl TOKa aMIEPMETPOM.
N3MmepeHne 31eKTpUUeCKOro HanpsiKeHUs
BOJILTMETPOM.

[TpoBenenre u 00BICHEHHE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AIEKTPUYECKOTIO COMPOTUBIIEHUS MPOBOJHUKA
OT €ro JJIUHBI, IJIOIIA/IA MONEPEYHOT0 CEYEHUs
U Martepua’na.

HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA,
IIPOTEKAIOILET O YePe3 PE3UCTOP,

OT COINPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS
Ha pE3UCTOpE.

[IpoBepka npaBua CIOKEHUS HAIIPSKEHUN
IIPY MIOCJIEN0BATEIIBHOM COECIMHEHNH JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiIa 1JIsl CUJIBI TOKA

IIPY MMAPAIUIETBHOM COEAUHEHUU PE3UCTOPOB.
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noTpedouTen
3JIEKTPUYECKOU SHEPIUU
B ObITy. KopoTkoe
3aMBIKaHUE

AHanu3 CUTyalui Mociae10BaTEIbLHOIO U
MapajuieIbHOTO COCIUHEHUS TPOBOJHUKOB

B JIOMAIIIHUX JJIEKTPUUECKHUX CETSX.

Pemienue 3a1au ¢ ucnosib3oBaHUEM 3akoHa OMa
u hopMyl pacyéTa ANEKTPUIECKOT O
CONPOTUBJICHUS TTPU MOCIIEI0BATEILHOM U
napajuieIbHOM CO€IMHEHUU MPOBOJHUKOB.
Omnpenenenue paboThI JIEKTPUUECKOTO TOKA,
MPOTEKAIOILIETO YEPE3 PEIUCTOP.

OnpeniesieHue MOUTHOCTH JIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKYy OT HanpsbKeHUs Ha Heil. OnpeaeneHue
KII/I narpesarens.

HccnenoBanue nmpeoOpa3zoBaHusi SHEPTUU

IIPU NIOBEME TPY3a AEKTPOABUTATEIIEM.
OObsicHEeHNE YCTPONCTBA U MIPUHIIUIIA JICHCTBUS
JIOMAIITHUX JIEKTPOHArpEeBaTEIbHBIX TPHUOOPOB.
OObsicHeHNE MPUYUH KOPOTKOTO 3aMbIKaHUS U
MPUHIUTIA IEUCTBUS TUIABKUX MPEAOXPAHUTENEH.
Pewenue 3a1a4 ¢ UCnop30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHBIC SIBJICHUS

ITocTossHHBIE MATrHUTHI.
BzaumoneiictBue
MMOCTOSTHHBIX MAarHUTOB.
MarsauTtHoe noJie.
MarsauTtHoe nojie 3eMIn

HMccnenoBanne MarHMTHOT'O B3aMMOJICHCTBHUS
MMOCTOSTHHBIX MarHuTOB.

N3ydeHne MarHuTHOTO MOJISI TOCTOSTHHBIX
MAarHuTOB TIPH UX OOBETUHEHUHN U PA3CICHUM.
HccnenoBanne MarHMTHOTO B3aMMOJICHCTBHUS
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Y €0 3HA4YCHUE IS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarauTHoO€ 1noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHUTOB

B TEXHUKE. /[ericTBUE
MAarHUTHOTO TOJIS

Ha MPOBOJHUK C TOKOM.
DIIEKTPOIBUTATEIIb
MMOCTOSTHHOT'O TOKA.
Hcnonb3oBanue
3JIEKTPOJBUTATENEH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MarHUTOB.
N3yueHnne MaraHuTHOTO MOJII HOCTOSTHHBIX
MarHUTOB MPU UX OOBETUHEHUH U Pa3JIeICHUN.
[IpoBeieHNE OMBITOB MO BU3YyaJIU3ALMH OIS
MMOCTOSIHHBIX MarHUTOB.

N3yuenue gaBiIeHUI HAMArHUYMBAHUS BEIIECTBA.
HccnenoBanue NeUCTBUSA JIEKTPUUECKOT O TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeieHUE ONBITOB, IEMOHCTPUP YIOLTHUX
3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBUS KaTYIIKU

C TOKOM M MarHuTa OT CWJIbl U HaIlpaBJICHUS TOKa
B KaTYIIIKE.

AHanu3 cUTyalui MPakTUYE€CKOro MPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIILICHHOCTH, MEAUIIUHE).
N3ydeHne nercTBrst MAarHUTHOTO OIS

Ha MPOBOJHUK C TOKOM.

N3ydeHne nercTBUS AIICKTPOJBUTATEIIS.
M3mepenue KII anexrpoaBurarenbHOM
YCTaHOBKH.

Pacrio3naBaHue u aHaIu3 pa3InyHbIX
IIPUMEHEHHU JJIEKTPOJABUTATEIICH

(TpaHCIIOpPT, OBITOBBIC YCTPOMCTBA U JIP.)

2.4

DneKTpOMarHuTHast
WHTYKIUS

Oneitel Gapajnes. SAsnenue
AIEKTPOMAarHUTHOM
naaykuuu. [Ipasuno Jlenna.
DIIEKTPOreHePaTop.

OneITH 11O HCCICAO0BAHUIO SIBJICHUA
BHGKTPOMaFHHTHOﬁ HHIOYKIOHH. UCCJIICAJOBAHUEC
W3MEHCHUM 3HAUYCHMS U HaIIPaBJICHUA
HHAYKIIMOHHOT'O TOKa
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CriocoObl moay4eHust
3JIEKTPUYECKON DHEPIUH.
DIIEKTPOCTAHIUU

Ha BO300HOBJISIEMBIX
UCTOYHUKAX YHEPrUu

Uroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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9 KJIACC

No
i/t

HanmenoBanue
pas3zenoB U TeM
y4eOHOTr0 IpeIMeTa

KonnuecTBo
YacoB

IIporpammMHOE coneprkaHue

OCHOBHBIC BUObBI ACATCIIBHOCTHU 06yqafom1/1xc;1

Pa3zgea 1. Mexanunyeckue siBJIeHUSA

1.1

MexaHnueckoe
JIIBUOKEHUE U CIIOCOOBI
€ro OnHUCaHus

10

MexaHn4ecKoe TBUKECHUE.
MarepuanbHas TOUKA.
Cucrema otcuéra.
OTHOCUTENBHOCTH
MEXaHUYECKOTO JIBUKCHHUSI.
PaBHOMEpHOE
NPSIMOJIMHENHOE JIBH)KEHUE.
HepaBHomepHoe
NPSMOJIMHENHOE ABUKEHUE.
CpenHsisi ¥ MTHOBEHHAas
CKOPOCTb TeJIa MpHU
HEPaBHOMEPHOM JBUKECHHH.
Yckopenue.
PaBHOyCKOpEeHHOE
IPSIMOJIMHENHOE JBUKEHUE.
CBobOo1HOE TIaieHHE.
OnpiTel ["ammnest.
PaBHOMEpHOE NBUXEHKE

10 OKPY’KHOCTH.

[lepron u wactora
oOpaiienus. JInnelinas u
YIJI0OBasi CKOPOCTH.

AHanu3 1 00CyXJIeHUE Pa3IUYHbIX PUMEPOB
MEXaHUYECKOTO JIBMKCHUS.

OOcyxeHne rpaHull MPUMEHUMOCTH MOJIETTH
«MaTepuasbHasi TOUKa.

OnurcaHne MEXaHUYECKOTO JIBHKCHUS
pa3IMYHBIMU crtoco0amu (ypaBHEHHE, Ta0JIMIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIUl, B KOTOPBIX
MPOSBIISIETCS. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKCHHS.

Habmronenne MexaHU4ecKoro ABMKECHHS Tela
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.
CpaBHEHME NTYTEW U TPACKTOPHI IBUKEHUS
OJIHOTO U TOT'O € TeJla OTHOCUTEJIBHO Pa3HbIX
TEJI OTCUETA.

Ananu3 Tekcta ['anunest 00 OTHOCUTEIBbHOCTH
JBUKEHUS; BBITIOJTHEHUE 3a1aHUM 10 TEKCTY
(cMBICTIOBOE YTEHUE).

OmnpeneneHue cpeHeld CKOPOCTU CKOJIbXKEHUS
OpycKa WJIH ABUXKEHUS IIapuKa M0 HaKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CcyXJIeH’e crocoO0B
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LlentpocTpeMurensHoe
YCKOpEHHUE

npUOIMKEHHOTO ONPEIeNIEHNsI MTHOBEHHOM
CKOPOCTH.

OnpeneneHne CKOPOCTH paBHOMEPHOTO
JBIDKECHUS (IIapyKa B KUJKOCTH, MOJACIH
9JIEKTPUYECKOr0 aBTOMOOMJIS | T. II.).
Onpenenenue NyTv, MPONAECHHOTO 3a JaHHBIN
IIPOMEXKYTOK BPEMEHH, U CKOPOCTH Tea

1o rpaduKy 3aBUCUMOCTH MTYTH PABHOMEPHOT'O
JIBUKEHUS OT BPEMEHHU.

OO6cykaeHre BO3MOXKHBIX MPUHITUTIOBR
JEeUCTBUSI TPUOOPOB, U3MEPSIOITUX CKOPOCTh
(crtumomMeTpoB).

Brlunciienue nmytyu 1 CKOpOCTH IpU
PAaBHOYCKOPEHHOM IPSMOJIMHENHOM JIBMYKEHUU
Tena.

OnpezneneHue NpoOWIEHHOrO MyTH U YCKOPEHUS
JIBMKEHUS TeNa Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOJIMHENHOTO
JIBU)KEHUSI T€Ia OT BPEMEHH.

IIposepka cunome3swi. eciu

npU PABHOYCKOPEHHOM OBUMNCEHUU

0e3 HayaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYémHuLX Yuces, mo
COOmMeemcmeyouue NPOMedNCYmKu 6pemenu
00UHAKOBHL.
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OnpeneneHnne yCKOpEeHHs Tema

MIpU PABHOYCKOPEHHOM JBUKEHUU

110 HAKJIOHHOW TIJTIOCKOCTH.

M3mepenue neprojia U 4acToThl 0O paIieHus
TeJa M0 OKPYKHOCTH.

OmnpezeneHnue CKOPOCTH PaBHOMEPHOTO
JIBIDKCHHS TeJa M0 OKPYKHOCTH.

Pemenue 3a1a4 Ha onpejeieHue
KMHEMATUUYECKUX XapaKTePUCTUK
MEXaHUYECKOT0 JIBUKEHUS Pa3INYHbBIX BUIOB.
Pacno3naBanue u npuOInAKEHHOE ONMKMCAHUE
Pa3IMYHBIX BUJOB MEXaHUYECKOTO JIBUKCHUS
B IIPUPOJIE ¥ TeXHUKE (Ha mpUMepax CBOOOIHO
NaJAIINX TEJ, ABUKEHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJCTB U Jp.)

1.2

B3aumoneiictsue Ten

20

[lepBeiii 3akoH HeroTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHUMD cynepno3unuu
CHUJL

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHusi: cuia
TPEHUSI CKOJIbKEHUS, CUJIa
TPEHUS TOKOSA, APYTUE BUABI
TPEHUSL.

Cuna TsSKeCTH 1 3aKOH
BCEMUPHOTO TATOTEHUS.

HaGronenne u o0CyKIeHHE OIBITOB

C IBWIKEHHEM TeJla NMPU YMEHBIIICHUN BIUSHUS
JIPYrUuX Tell, MPENATCTBYIONIUX JIBUKESHUIO.
AHanu3 Tekcra [ammies ¢ onmucanuem
MBICJICHHOT'O KCIIEPUMEHTA,
00OCHOBBIBAIOIIIETO 3aKOH HHEPIINH;
BBITIOJTHCHHUE 3aJaHUl 110 TEKCTY (CMBICIIOBOE
YTCHHUE).

OO6cyxaeHne BO3MOKHOCTH BBITIOJTHEHUS
3aKOHA MHEPIIUU B PA3IMYHBIX CUCTEMAaX
OTCU€ETA.

HaGmroneHnue u o0CyXaeHNE MEXaHUYECKUX
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YckopeHue cBOOOIHOTO
najicHus1. /IBuKeHne miaHeT
Bokpyr Counnna. [lepBas
KOCMHUYECKas CKOPOCTb.
HesecoMocTs u nieperpysku.
PaBHOBecue maTepuanbHOU
TOYKHU. AOCOITIOTHO TBEPIOE
tesio. PaBHOBecue TBEPIOrO
TeJIa C 3aKPETUVIEHHONU OChIO
BpaleHusi. MOMEHT CHUJIBI.
LenTp TsKECTH

SIBIICHUH, TIPOUCXOASAIINX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM

U YCKOPEHHOM JIBM)KCHHH OTHOCHTEIIEHO
KaOuHeTa (PU3UKU.

JlencTBusl ¢ BEKTOpaMM CHUJI: BBITIOJIHEHUE
3aJIaHUH 10 CIIOKEHHUIO U BHIUNTAHHIO
BEKTOPOB.

Ha6nronenue v/wnu npoBeieHUE OMbITOB,
JEMOHCTPUPYIOIIHUX 3aBUCHMOCTh YCKOPEHUS
TeJa OT MPUI0KCHHON K HEMY CHJIBI 1 MacCChI
Tena.

AHanmm3 1 00BSICHEHHE SBIICHUI

C UCITIOJIb30BaHUEM BTOPOro 3akoHa HeroTOHA.
Pemrenne 3a1a4 ¢ UCIOIB30BAaHUEM BTOPOTO
3akoHa Hpl0TOHA M mpaBwMIIa CIOKEHUSI CUII.
OmnpeneneHue >KECTKOCTH TP YKUHBI.

AHanM3 CUTyaIui, B KOTOPBIX HaOJIOIaF0TCS
ynpyrue aehopMalnm, 1 X 00bsICHEHNE

C UCITOJIb30BaHUEM 3aKoHa I yka.

Pemenne 3a1a4 ¢ MCIoIb30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPCHUS
CKOJIBKCHUS OT CHJIBI HOPMAJIbHOTO JIABJICHMUS.
OOcyxaeHue pe3ynbTaTOB UCCICIOBAHUS.
Omnpenenenune KodPphuIMeHTa TPEHUS
CKOJTBKCHUS.

M3mepeHue Cuibl TPEHUS MTOKOS.
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Pemenne 3amau ¢ ucnoib3oBanueM (HopMyIbl
JUTS. CUJIBI TPEHUS CKOJIBKCHUS.

AHanu3 IBWKEHUS Te TOIBKO MO JEeHCTBHEM
CHJIBI TSKECTH — CBOOOTHOTO TaICHUSI.
OOBbsicHEeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO MMaJIEHUSI OT MacChl Tela.

O1ieHKa BEJIMYMHBI CHITBI TATOTEHUS,
JEUCTBYIOLIEN MEXYy ABYMs TEIaMU

(m1s pa3HBIX Macc).

Ananu3 BWKEHUS HEOSCHBIX Tell

TIOJT ACCTBUEM CHIIBI TATOTCHUS

(c MCTIONIB30BAHUEM JIOTIOTHUTEIBHBIX
HUCTOYHUKOB MH(POPMAITUH ).

Pemmenue 3a1a4 ¢ UCTIOIB30BAHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (OPMYIIbI

JUTSL pacy€Ta CUITBI TSHKECTH.

AHaNIN3 OpUTrHHAIBHOTO TEKCTA,
OIKCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUS; BBHITIOJIHEHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE YTCHUE).

Habmronenne u 06CyXIeHNE OMBITOB

110 U3MEHEHHUIO Beca Tesa IpU YCKOPEHHOM
JIBIKEHUH.

AnHanu3 ycnoBuil BOSHUKHOBEHHSI HEBECOMOCTHU
U TIEpETPY3KH.

Pemenue 3amau Ha onpeneneHne Beca Tena

B Pa3JIMYHBIX YCIOBHSIX.
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AHanu3 cui, IEUCTBYIOIIMX Ha TEJIO,
MOKOSIIIEECs Ha OIOPeE.
Ornpenenenne NEeHTpa TSHKECTU PA3TUYHBIX TEI

1.3.

3aKOHBI COXpaHEHUS

10

NMnynsce Tena. IsMenenune
uMnyiabca. UIMImynbc CUibl.
3aKOH COXpaHEHMS
uMnysnsca. PeaktuBHoe
JIBIDKECHHUE.

Mexanuueckas pabora u
MOIIIHOCTE. Pabora cui
TSXKECTH, YIPYTOCTH,
TpeHusi. CBA3b SJHEPTUU U
pabotsl. [loTeHmmanbHas
SHEPrHUs TeNa, MOIHITOrO
HaJl TOBEPXHOCTHIO 3€MIIH.
[lorenunanpHast SHEPTUA
C)KATOM MPY>KUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUU

Habmtonenuie u 00CyX/1eHHe OIbITOB,
JEMOHCTPUPYIOIIUX Mepeiady UMITYJIbca

IIPU B3aUMOJICHCTBUU TEJl, 3aKOH COXPAHECHUS
UMITYJIbCA TPU a0COIIOTHO YIPYrOM U
HEYNPYroM B3aUMOJICHCTBUU TEJL.

AHanu3 CUTYyaluil B OKpyKaromen Ku3Hu

C MCTIOJIb30BaHNUEM 3aKOHA COXPAHECHHUSI
UMITYJIbCA.

Pacnio3HaBaHue siBJICHUS PEaKTHBHOTO
JIBUKECHHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHne 3aKOHa COXPAHEHUS UMITYJIbCa
ISl pacu€Ta pe3yinbTaTOB B3aUMOJICUCTBUS TEN
(Ha mprMepax HEYMPYroro B3aMMOACHCTBUS,
YIIPYroro HEHTPaJIbHOIO B3aUMOJEHUCTBUS JBYX
OJIMHAKOBBIX TE€JI, OTHO U3 KOTOPBIX
HETIOIBHIKHO).

Pemrenue 3a1a4 ¢ MCMOJIb30BAHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Omnpenenenue padOThI CUIIbI YIPYTOCTH

pU NOABEME TPy3a C UCHOJIb30BAHUEM
HETOABUYKHOTO U MOJBUKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3Mmepenne nOTEHIHAIBHON SHEPTUU YIIPYTO
nedopMupoBaHHON NPYKUHBI.
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M3MmepeHne KUHETUYECKON DHEPITUM Tea

10 JUIMHE TOPMO3HOTO ITYTH.
DKCTIEPUMEHTAIBHOE CPABHEHNE NU3MEHEHUS
MOTEHUIUAIIBHOW U KHHETUYECKOU DHEPrUM TeJia
IIPU IBUKEHUU 10 HAKJIIOHHOM TIOCKOCTH.
DKCcNepUMEHTaIbHAA IPOBEPKA 3aKOHA
COXPAHEHUSI MEXaHUYECKOW YHEPIUH

IpU CBOOOTHOM Ta/ICHUH.

[IprumeHeHne 3aKOHA COXPAHEHUS
MEXaHUYECKOW DHEPrUM JJIs pacyeéra

MOTCHIUAIBHOW U KHHETUYECKON DHEPTUM TEIa.

Pemenue 3aga4d ¢ UCIIOJIb30BAHHNECM 3aKOHAa
COXpaHCHUA MEXaHUYECKOM OHCPIUHU

Utoro no pazaeny

40

Pa3zgesa 2. MexaHu4ecKkue Ko0J1e0AHUS U BOJTHbBI

2.1

Mexannueckue
KOJICOAHUSA

7

KoneodarenpHOE NIBHKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJIeOaHUM: TTepuo/,
4acToTa, aMIUIUTY/A.
MaremaTHu4eCcKui U
MPYXKUHHBIA MAsITHUKH.
[IpeBpamenue sHEprun
pu KosebaTelbHOM
JIBVOKCHUH.

3aTyxaroniyie KojaeoaHus.
BoiayxaeHnbie KosieOaHus.
Pe3onanc

HaOnronenue kojie0aHuuil o AeiCTBUEM CHII
TSOKECTH M YIPYTrOCTH U OOHApYKEHHE
MOI00HBIX KOJICOAHHUH B OKPYIKAIOIIIEM MHDE.
AHanu3 xonebaHuil Tpy3a Ha HUTH U

Ha npyxuHe. OnpeneIecHIe 9acTOThI
KoJicOaHUH MaTeMaTHIECKOTO U MPYKHHHOTO
MasATHHUKOB.

Habmonenne n o0ObsiICHEHHE SIBIICHUSA
pe30HaHcA.

HccnenoBanue 3aBUCHMOCTH TICPHOJIA
KOJIcOaHUH MMOABEIISHHOT'0 K HUTH T'Ppy3a

OT JJIWHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH Nieproaa KoyieOaHun

I'py3a, IOABCIICHHOIO K JICHTC, OT MAaCChI Ipy3a.

Ha6ntonenue v o0CyXIeHUE OIBITOB,
JIEMOHCTPUPYIOLIMX 3aBUCHMOCTH TIEpro/Ia
KoJIeO0aHU MPY)KUHHOTO MasTHAKA OT MacChl
rpy3a 1 )XKECTKOCTH NP Y>KHHBI.

[TpuMeHEeHNE MAaTEMATHYECKOTO U TIPY>KUHHOTO
MasiTHUKOB B Ka4€CTBE MOJICTICH JJIsl OMUCAHUS
KoJIeO0aHUN B OKPYKaIOIIEM MUpE.

Pemenue 3amad, CBSI3aHHBIX C BEIYUCICHUEM
WK OIICHKOM 4acTOTHI (Teproa) KoiaeOaHui
Hszmepenue yckoperuss c60600H020 nadenus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHn4eCcKue BOJHBI.
CBoiicTBa MEXaHMYECKUX
BOoJH. [IpogonbHbIE U
MornepeyHbie BOJHbIL. J[uHa
BOJIHBI U CKOPOCTbH €€
pacnpoCTpaHCHUS.
MexaHn4decKue BOJTHBI

B TBEPAOM TEIIE,
CEMCMHUYECKHE BOJIHBI.
3ByK. ['pOMKOCTB 3ByKa U
BbIcOTa TOHA. OTpaxkeHue
3Byka. MH}pa3Byk u

YIBTPa3BYK

OOHapy)KeHHEe 1 aHAJIU3 BOJTHOBBIX SIBJICHUN
B OKPY’KarOIeM MUpE.

Ha6mronenue pacripocTpaHeHUs MPOIOJIbHBIX
Y TIONIEPEYHBIX BOJIH (Ha MOJCIIN)
OoOHapy)KeHHE aHAJIOTUYHBIX BHUOB BOJH

B IIpupozie (3BYK, BOJHBI Ha BOJE).
Brruncnenue JiIuHbBI BOJHBI 1 CKOPOCTH
pacnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAJIBHOE OTPe/IeICHUE TPaHuIl
YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUM.
HaGmroneHre 3aBUCUMOCTH BBICOTHI 3BYKa

OT 4acTOThI (B TOM YHUCJIE, C UCTIOJIb30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

Ha6monenue n 00bsiCHEHHE SIBICHUS
aKyCTUYECKOr'0 Pe30HaHca.
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AHaIN3 OPUTHHAIBHOT'O TEKCTA, MOCBIIIEHHOTO
WCIIOJIb30BAHUIO 3BYKa (WUJIU YJIbTPa3BYKa)

B TEXHUKE (3XOJIOKAIHS, YIbTPA3BYK

B MEJMIIMHE U JIP.); BBIIOJHCHHE 3aIaHUI

0 TEKCTY (CMBICJIOBOE YTCHHUE)

Hroro no pazneny

15

Pa3nen 3. DjieKTPOMArHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpomMarHuTHOE 6 DIJIEKTPOMArHUuTHOE TOJIE. [TocTpoenue paccyxaeHnu, 000CHOBBIBAIOIIUX
noJie u DIEeKTPOMAarHUTHBIE BOJHBI. | B3aMMOCBS3b JIEKTPUUECKOTO U MAarHUTHOT'O
3JIEKTPOMATHUTHBIC CaoiicTBa TIOJIEH.

BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. DKCIEPUMEHTAIBHOE U3YUYCHHUE CBOMCTB
[IIkana 3IEKTPOMArHUTHBIX | JIEKTPOMATHUTHBIX BOJIH (B TOM YHUCJIE
BOJIH. VMcnionb3oBanue C MOMOIIIbIO MOOMIIBHOTO Tee(hoHa).
3JEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
IUISl COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3Ma.
DONeKTpOMarHuTHas Npupoaa | AHamu3 TEeKCTOB, OMUCHIBAIOUIUX MTPOSIBICHUS
ceera. CKOpOCTh CBETA. AIIEKTPOMATHUTHOTO U3JIyYEHUS B IPUPOJE:
BosHOBBIE CBOMCTBA CBeTa | JKUBBIE OPraHU3MBbI, U3Ty4eHUSI HEOSCHBIX Tell
(cMBICTTOBOE YTEHHE).
Pacno3naBaHue U aHAINU3 Pa3IUYHBIX
MPUMEHEHUI 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemrenne 3a1a4 ¢ ucnosib3zoBaHuEM GOpMYyI
JUJISl CKOPOCTH JIEKTPOMATHUTHBIX BOJIH, JJIMHbI
BOJIHBI U YaCTOThI CBETA
Utoro mo pazaeny 6
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Pa3gea 4. CBeToBbIe ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CcBeTa

JlydeBas mozgens cBera.
Hctounuku csera.
[IpssmosnneiHoe
pacIpoCTpaHEHHUE CBETA.
3atmenusa Connna u JIyHsl.
Otpaxxenue cpera. [lnockoe
3epKajo. 3aKOH OTPAKECHUS
CBeTa.

[Ipenomiienne cBera. 3aKOH
npenomieHus ceeta. [lonHoe
BHYTPEHHEE OTPaKECHHE
ceera. Mcnonb3zoBaHue
IIOJIHOTO BHYTPEHHET O
OTpa)XCHUsI B ONITHYECKHUX
CBETOBOJIaX

Ha6ntoneHue onbITOB, 1€MOHCTPUP YIOIIUX
SBJICHUE TPSIMOJIMHEIHOTO PacpOCTPaHECHUS
cBeTa (BOBHUKHOBCHHME TCHU U MOJYTCHH ),

U UX UHTEPHIPETALUS C UCIIOIh30BAHHEM
MOHSITHS CBETOBOTO JTy4a.

OOBsiCHEHHE U MOJICJIMPOBAHUE COJTHEYHOTO U
JIYHHOT'O 3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTHU yIJia OTPaKEHUs
CBETOBOTO JIyda OT yrJjia MaJIcHus.

N3ydyeHnne cBOWCTB N300paXeHUS B TNIOCKOM
3epKaie.

HaOmnronenue u o0bsICHEHUE OIBITOB

10 TIOJIYYCHHIO N300paKE€HNUH B BOTHYTOM U
BBITTYKJIOM 3epkajiax. HabmoneHue u
O00BSICHEHHUE OIBITOB T10 TIPEJIOMJIICHHUIO CBETA
Ha rpaHUIIC PA3IMYHBIX CPE, B TOM YHCIIC
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAKCHUEM.
HccnenoBanue 3aBUCUMOCTH yTJia
MPEJIOMJICHHUSI OT YIJla MaJIeHUs CBETOBOIO JIyda
Ha rPaHUIIC «BO3TYX—CTEKIIOM.
Pacno3HaBaHue SIBIICHUN OTPaXEHUS U
MIPEJIOMJICHHUSI CBETA B IMOBCEHEBHOM KU3HHU.
AHanu3 ¥ 00bsICHEHHE SIBJICHHUS ONTUYECKOIO
MHpaxa.

Pemrenune 3a1a49 ¢ UCIIOJIB30BaHUEM 3aKOHOB
OTPaKCHUS U TIPEJIOMIICHHUS CBETa
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4.2 | JIuH3BI U ONITHYECKUE
npuodopsI

JInnza. Xox mydeil B IUH3E.
Onruueckas cucrema
doToamnmapara, MUKpOCKOIA
U Teneckona. ['na3 kak
ONTUYECKas CUCTEMA.
bimzopykocTs 1
JaJIbHO30PKOCTh

[TonyyeHue n300pakeHUi ¢ MOMOIIBIO
COOMpAIOIIEH U pacCcernBaOIIECH JTUH3.
Omnpenenenue GOKYCHOr0 pacCTOSIHUS U
ONTUYECKOMN CUJIbI COOMPAIOIIEH JIMH3BI.
AHanu3 ycTpoMCTBA U MPUHIMIIA AEHCTBUS
HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doroannapara, MUKpOCKONA, T€JIECKOIA.
N3ydyeHne MOJIenu TJ1a3a Kak ONTUYECKON
CUCTEMBbI. AHAU3 SIBJICHUHN OJIM30PYKOCTH
Y JaJIbHO30PKOCTH, MPUHIMNA JEHCTBUS
OUYKOB

4.3 | Paznoxxenue 0eoro 3 Pasnoxxenue 6enoro ceera HaGmronenue pasnoxenus 0eoro ceera
CBETa B CIIEKTP B ciiekTp. OnbITel HptoTOHA. | B CIIEKT.
CrosxeHHe CIIeKTPaIbHBIX Habmronenre n 00bICHEHUE OIBITOB
1BeToB. /[ucnepcus cBeta 0 TIOJIYYCHHIO 0€JIoro CBETa MPpH CIOKECHUHU
CBETa Pa3HbBIX I[BETOB.
[IpoBeneHne u 0OBSICHEHHUE OIBITOB
10 BOCTIPUSITHIO IIBETA IIPEIMETOB MPH UX
HaOJII0/ICHUH Yepe3 IIBETOBBIC (DUIIBTPHI
(BeTHBIC OYKH)
Hroro no pazneny 15
Pa3nen 5. KBanroBble siBJIeHUSA
5.1 | Ucniyckanue u 4 Omnwitel Pezepdopna u OO6cyxnenue 1enu onbiToB Pesepdpopna

IOorjIomeHUE CBCTAa
aTOMOM

ImI1aHeTapHasa MOJICIIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue u nornomeHue

10 UCCJICAOBAaHNIO ATOMOB, BBIABMKCHHUC
THUIIOTE3 O BOSMOJKHBIX PC3YyJIbTaTaX OIIbITOB
B 3aBUCHUMOCTH OT IIPECAIIOIaracMoro CTpoCHusA
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cBeTa aTOMOM. KBaHTBHI.
JInnelyaTelie CIEKTPBI

aToMOB, (hOpPMYIMPOBAHHUE BHIBOJOB

U3 PE3YJIbTATOB OIBITOB.

OOcyx/1eHre NpOTUBOPEUNH TIIaHEeTapHOU
MOJIEJIM aTOMA U OCHOBAHMM JJIs1 TUIIOTE3BI
bopa o cTanmoHapHbiX opOUTaX 3JEKTPOHOB.
HaGuntoenre CIlomHbIX U TMHEHYaThIX
CIIEKTPOB U3JIyYEHHUs PA3JIMYHBIX BELIECTB.
OObsicHEHUE JIMHEWYATHIX CIEKTPOB U3JTYyUEHUS

5.2

CtpoeHne aTOMHOTO
sapa

PanuoaktuBHOCTB. Anb(a-,
OeTa- 1 raMMa-U3JIy4deHHUS.
CrpoeHue aToMHOTO s/1pa.
Hyknonnas monens
aTOMHOTO s11pa. M30TOmBI.
PannoakTuBHbIE
npespaienus. [lepuon
nojypacrnajia aTOMHBIX S7Ep

OOcyxkIeHre BO3MOXKHBIX TUIIOTE3 O MOJIETISIX
CTPOCHHUS SI/Ipa.

Omnpenenenue coctasa sijep Mo 3a1aHHbIM
MacCCOBBIM U 3apsJOBBIM YUCIIAM U

10 TIOJIOKEHUIO B IEPUOJNYECKON CHCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa siApa U €ro
MOJIOKEHUSI B IEPHOJUYECKON CUCTEME

P 0-pPaIOaKTUBHOCTH.

HccnenoBaHue TPEKOB 0.-HACTHUIL IO TOTOBBIM
dbotorpadusim.

OOHapyxeHHe U U3MEPEHUE PAIUAIIMOHHOTO
¢dboHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €0
WHTEHCUBHOCTH.

AHanu3 OMOJIOTHYECKUX U3MEHEHUH,
MPOUCXOASAUIUX O] IEUCTBHEM
pPaaOaKTUBHBIX U3JTYyYEHUN.

Hcrnonp30BaHne paAuOaKTUBHBIX U3JTydEHUMN
B MEIUIIMHE
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5.3

S nepHbie peakuuu

SnepHble peakuu. 3aKOHBI
COXpaHEHUs 3aps10BOro U
MacCOBOTO YMCeIl. DHEPrus
CBSA3U aTOMHBIX sAnep. CBA3b
Maccel 4 3Hepruu. Peakuuun
CHUHTE3a U JICJICHUA sJIED.
Ncrounuku sneprun ConHna
v 3BE31. AnepHas
JHepreTuka. JlencrBus
PaaOaKTUBHBIX U3TYyYEHUN
Ha KUBbBIC OPraHU3MBI

Peuienue 3a1a4 ¢ UCIOIB30BaHUEM 3aKOHOB
COXpPaHEHUS MACCOBBIX U 3aPsJ0BbIX YUCEI
Ha OIpEeJICJICHUE PE3YIbTAaTOB SAECPHBIX
pEaKLMi; aHAJIN3 BO3MOKHOCTH UJIN
HEBO3MOXXHOCTHU SIICPHOMN PEAKLUU.

OueHKa PHEPTrUHU CBS3H SAEP C UCTIOIB30BAHUEM
dbopMmynbl DUHIITEHHA.

OO6cyxeHne MepcneKkTUB UCTI0Ib30BAHMS
YIIPaBIIIEMOI0 TEPMOSAECPHOIO CUHTE3A.
OO6cyxIeHre MPEUMYILECTB U KOJIOTHYECKHUX
npo0JieM, CBSI3aHHBIX C SIEPHON IHEPreTUKON

Hroro no pazneny

17

IToBTOPUTENBHO-0000IAO NI MOTYJIb

[ToBTOpEHue n
000011EHNE
COJIep)KaHus Kypca
bu3ukn 3a 7-9 K1accel

9

Cucremaruzanus u
0000111eH1Ee TPEMETHOTO
COJIEP’KaHUS U OTIBITA
NesITebHOCTH,
pruoOpETEHHOTO

IpU U3y4EHUU BCEro Kypca
(bU3HKU OCHOBHOTO OOIIETr0O
oOpa3zoBaHus.

[ToaroroBka Kk OCHOBHOMY
TOCYIapCTBEHHOMY
IK3aMeHy 1o (pu3nke

JJ1s1 00y4aroIInXcs,
BBIOPABILIMX 3TOT Y4€OHBIM
npeaMeT

Brimosinenne yaeOHbIX 3a/1aHui, TPeOYIOIIuX
JEMOHCTpAllMi KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— NPUMEHEHUS MTOIYyYCHHBIX 3HAHUU

JUIS HAYYHOTO O0BSICHEHUS (DU3NUSCKUX
SABJICHUN B OKPYXKAIOIIEH IMPUPOE,

B [IOBCE/THEBHOM KU3HU U BBISIBICHUS
(bu3HUECKIX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MPUMEHEHUSI OCBOCHHBIX
AKCIEPUMEHTANBHBIX YMEHUM

JUIs1 UccaeoBaHusl (PU3UUYECKUX SIBJICHUH,
B TOM YHCJIE JJIsl IPOBEPKH THIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEMN.

Pemenue pacu€THbIX 3a/1a4, B TOM YHCIIE
IpEeAnoaralouMXx UCIOIb30BaHue (PUINYECKUX
MOJIEJIE U OCHOBAHHBIX HA COAEPKAHUU
Pa3IMYHBIX pa3eioB Kypca GU3UKH.
BrinosiHeHUE 1 3a1UTa TPYNNIOBBIX WU
WHJIUBU1yaJIbHBIX TPOEKTOB, CBSI3AHHBIX

C coJiepkaHuEeM Kypca pU3UKU

Hroro no pazneny

OBHIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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