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INOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIcHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHHWI K pe3yilbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTebHOM MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM ¢eaepaibHOi pabodel MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mporpamMmbl 10 (U3UKE HaIMpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOYyYaloOUUMXCsi M OpraHu3aluio H3Y4YeHUs
Gbu3MKKM Ha JAESITeNIbHOCTHOM OCHOBe. B mporpamMme mo (u3uke y4YUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenmera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeMETHBIM pe3ylibTaTaM 00ydeHHs, a TaKkKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo ¢u3nKe ycTaHABIMBACT pacmpesesieHue yaeOHOro MaTepuanna
1o rogam oOyudeHus (IO KijaccaM), MpeiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUSA MPEIMETHOIO COAEpPN aHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMma mo ¢u3uke pa3paboTaHa C LENIbI0 OKa3aHUS METOAUYECKOM
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUE€OHBIX
IPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHU,
M3y4yaeMbIX XUMHUEHN, OMOJIOTHEN, acTpoHOMUEH U (hu3ndecKkoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIIACT HauOoJee SICHbIC
00OpasIlpl MPUMEHEHHsI HAYYHOTO METOJa MO3HAHMsSI, TO €CTh Croco0a MOIydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 TWIaBHBIX 3ada4 (U3NUECKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHMU €CTECTBEHHOHAyYHOH I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue ¢usuku Ha 0a30BOM ypOBHE TIPENINOJaraeT OBJIAJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

* HAyYHO OOBACHATD SIBJICHUS;

* OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO HMCCIICOBAHUS;

* UHTEPIPETUPOBATH JaHHBIC W HMCIIOIH30BATh HAYYHBIC JOKA3aTEIbCTBA IS
MOJTyYEHUS BHIBOJIOB.

[enn wu3yueHuss (UMK HA YpPOBHE OCHOBHOTO o00I1Iero oOpa3oBaHUs
ornpenenensl B Konuenmum mnpenogaBaHust yueOHoro mnpenmera «®Dusuka» B
oOpa3zoBarenbHBIX oOpraHuzanusx Poccuiickorn ®Depepanuu, peaU3yrOIMIMX
OCHOBHBIE 0011€00pa30BaTENbHbIE TPOTPAMMBI.

Hean nudyyenus Gpu3MKH:



e [IPHOOPETEHNE HHTEpeca W CTpEeMJIEHHS OOydYaloImUXCsl K HaydHOMY
W3YYCHUIO TPHUPOMABI, pa3BUTHE WX HHTEIUICKTYAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN;

* pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE MO3HaHHUS U (HOPMHUPOBAHHE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

* hopMHupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa M3Y4CHHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e popMUpOBaHUE MPEACTABICHUM O pOJM (PUIMKU JUISI PAa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTU;

epa3BUTHE  TMpEJCTaBICHUH O  BO3MOXHBIX  cepax  Oyayuiei
npoecCHOHANbHON  JEeATEIbHOCTH, CBSA3aHHOM C (U3MKOW, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIlPABJICHHH.

JlocTmxeHne 3TUX Leded mporpaMMmbl MO (HU3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

* IPHOOPETEHNE 3HAHUI O TUCKPETHOM CTPOSHHUH BEIIECTBA, 0 MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKHUX, MATHUTHBIX M KBAHTOBBIX SBJICHHSIX;

* IPUOOpPETEHNE YMEHUHN OINUCHIBATH U OOBACHATH (PUBHUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

*OCBOCHHME METOJIOB pEHICHWs] MPOCTEHIIMX pacy€THBIX 3amad ¢
HCIIOJIb30BaHUEM buznueckux MoOJIeTIEH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

*pa3BUTHE YMEHHI HaO0/IaTh MPUPOJIHBIC SIBJICHUS W BBITIOJHSTH OIBITHI,
nJabopaTopHbie pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENHHBIX TPUOOPOB;

*OCBOEHHE TMPUEMOB pabOThl ¢ HHpOpManUe (U3MUECKOTO COJepKaAHUS,
BKJIFOYasT WHAOPMAIIMIO O COBPEMEHHBIX JTOCTIDKCHHMSX (DH3WKHM, aHAIU3 |
KPUTUYECKOE OIICHNUBaHNE WH(OPMAITIH;

*3HAKOMCTBO cO cepamu npodeccuoHaIbHON eI TETLHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
(bu3MYECKO HAYKH.

Ha u3yuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus oTBoAUTCS 238 "acoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJIENI0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeAeNIO).

[Ipennaraemsiii B mporpamme 1o (Gpu3uke mepedeHp JabopaTOpHBIX pabOT U
OTIHITOB HOCUT PEKOMEHIATEIHHBIN XapaKTep, YUUTEIb JIeNIaeT BIOOpP MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEU
OOyYaroIMXcs, CIMHUCKA HKCIIEPUMEHTATBHBIX 3a/JIaHHM, MpeiaraéMblX B pamMKax
OCHOBHOT'O TOCYAapCTBEHHOT'0 dK3aMeHa 1o (U3UKe.



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Pasznen 1. ®usuka u e€ posib B NO3HAHUM OKPYKaI0LIEro Mupa.

®uszuka — Hayka O npupone. fBneHus npuponabl. Ousznyeckue SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BeaMuuHBL. V3Mmepenue Qusndeckux BenuyuH. Dunueckue
npudopsl. [lorpemHocTs u3mepeHnii. MexxayHapoHasi CUCTEMa €ANHHIL.

Kak (¢u3uka u JApyrue ecTeCTBEHHbIE HAayKd H3Y4alOT IPHUPONY.
EcrecTBeHHOHayuyHBId METOJl TO3HAHMS: HaONIOJECHHWE, IOCTAaHOBKA HAyYHOIO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmoaeMoro apiieHus. Onrcanne (pU3NYECKUX SIBICHUN C TIOMOIIBIO MOZEIIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBbIC, AJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC
SIBJICHMSL.

2. dusndeckue MpruodOPsI U MpoIeaypa IPSAMbIX H3MEPEHUN aHAIIOTOBBIM

U 1M (GPOBBIM MPUOOPOM.

Jlabopamopnwie pabomol u onvimel.
Omnpenenenue EHbI ASIEHUS IIKAJIbl K3MEPUTEIHLHOTO MPUOOpa.
N3MmepeHune pacCTOSHHIA.
N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TEA.
Onpenenenue pa3MepoB MaJlbIX TEN.
N3mepenue TemnepaTypbl TPy NOMOIIH KUJIKOCTHOTO TEPMOMETPA U
JaTyuKa TeMIIepaTyphl.

6. [TpoBeneHue uccae0BaHus O MTPOBEPKE TUIMOTE3bI: JATbHOCTD MOJIETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTyCKa.

GOk wnE

Pasznen 2. [lepBoHayaibHbIE CBEJIEeHUSI O CTPOEHMH BelleCTBA.

Ctpoenue BemiecTBa: aroMbl M MOJIEKYJbl, HX pa3Mepbl. OTBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTBA.

JBmxenne wyactul] BemiectBa. CBs3b CKOPOCTH JBMXKEHUSI YaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEILECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH U TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBs3b MEXIy CBOMCTBAMHM BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jemoncmpayuu.

1. Habmtonenue OpoyHOBCKOTO JTBUXKEHUSI.

2. Habmronenue nuddysun.

3. HaGmionenue  siBjeHM#, OOBSCHAIONIMXCS — NPUTSHKEHUEM WU

OTTAJIKMBAHHUECM HaCTHI BEIICCTBA.



Jlabopamopnsie pabomot u onvimel.

1. Ounenka auameTpa aToMa METOJIOM pPAIOB (C  MCHOJIb30BAaHUEM
doTtorpadmii).

2. OnBITH IO HAOTIOACHHUIO TETUIOBOTO PACIITUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYJIIPHOTO IPUTSKEHHUSL.

Paznen 3. /IBu:keHune u B3auMoaeiicTBHe TeJl.

Mexannueckoe paBmkeHHE. PaBHOMEpHOE W HEPABHOMEPHOE JABHUIKCHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JIBM)KEHUM. Pacdér mytu u
BPEMEHH JIBUKCHHUSL.

SBneHne wuHepHUU. 3aKOH WHepUuU. B3anmoneicTBHE TeNn Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMSI Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[ImotHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUILIC
00BéMa BellecTBa.

Cuna kak XapakTEepUCTHKA B3auMOJeUCTBUS Tela. Cuila ynmpyrocTd M 3aKOH
['yka. 3MepeHune CWiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHHS U CUia
TsbkecTd. Chiia TSKECTH Ha Apyrux miaHetax. Bec tena. HeBecomocts. CriokeHue
CHWJI, HallpaBJICHHBIX MO OJIHOW MpsiMoi. PaBHojelcTByromas cui. Cuia TpeHus.
TpeHue CKOJIbKXEHUS U TPEHUE TTOKOSI. TpeHUE B MPUPOJIE U TEXHUKE.

Jemoncmpauuu.

1. Ha6nronenne MexaHn4eckoro ABUKEHUS Tea.

2. N3mepenne CKopoCT MPSIMOIMHENHOTO JBUKECHUSL.

3. HabGnronenue sBiIeHMs] HHEPITUH.

4, HaGnronenue nu3meHeHus: CKOpOCTH MPU B3aUMOIEHCTBUM TEJl.

5. CpaBHEeHUE MacC MO B3aMMOJEHCTBUIO TEJL.

6. CrnoxeHue cuJjl, HalpaBJIEHHBIX MO OJHOU MPSIMOH.

Jlabopamopuvie pabomol u onvimel.

1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBIDKEHUsS (IIapuka B
KUIKOCTH, MOJIEITH SJEKTPUIECKOTO aBTOMOOUJIS U TaK Jayee).

2. Onpenenenue cpeiHed CKOPOCTH CKOJIbKEHUS OpyCcKa WM IapHUKa 10
HAKJIOHHOU TUTOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4, OnBIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsKeHUS (1edopMariym)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUST CKOJIbKCHUS

OT Beca TeJia U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. laBineHue TBEPABIX TeJl, )KUAKOCTENH M Ta30B.

JaBnenue. CriocoObl yMEHbILICHUS U yBEIWYEHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJieHUs raza oT o0béma, TemrepaTypsl. llepenaua naBneHus
TBEPABIMU TEJIAMHM, JKUIKOCTAMHM M Taszamu. 3akoH Ilackamsa. IIHeBmatmueckue
MalIMHbI. 3aBUCUMOCTh [JABJIEHMS KUJIKOCTHM OT INIyOWHBI. ['MapocraTHueckuii
napajokc. Coobmatronuecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.



Atmocdhepa 3emnu u armochepHoe nasieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHON 000s0ouku 3emiu. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOT0O JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(hEepPHOTO 1aBJICHHUS.

JelicTBue XKUIKOCTH M Ta3a HAa MOTPYKEHHOE B HUX TeJIO. BrITaikuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS I'a3a OT TEMIEPATYPBHL.

[lepenaua naBiaeHUs KUIKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

I'mapaBnrueckunii mpecc.

[IposiBnenue nercTBUst aTMOCHEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00BEMA NOTPYKEHHON YaCTH
T€Ja U MIIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITATKUBAIONICH CHIIBI BECY BBITECHEHHOW KUIKOCTH.

8. VYcnoBue miaBaHWs TeNl: IUIABAaHUE WIM TNOTPYKEHHE TEl B
3aBUCUMOCTH OT COOTHOIIECHHMS INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnvie pabomoul u onvimel.

ogbhowdE

1. HccnenoBanue 3aBHCMMOCTH Beca Tela B BoAe OT 00BEMa
MOTPYKEHHOU B AKUJKOCTh YaCTH TEJIA.

2. OnpeneneHne BBITATKUBAIOMICH CHJIBI, JEHCTBYIOIIEM Ha Teo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. [TIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOLICH CUIIbI, ICMCTBYIOIIEN HA
TEJIO B KUJIKOCTH, OT MAacChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTHh BBITAIKUBAIOIICH CHIIBI,

JEUCTBYIONIEH Ha TEJIO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh YAaCTH
TeJa ¥ OT IUIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOJKUA U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTD. JHEPIrUs.

Mexanudeckast padbota. MOmHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBumio
paBHOBecus pblyara. [Ipumenenue npaBusiia paBHOBECHS phluara K 0J0Ky. «3070Toe
npaBuio» mexanuku. KIIJI mpocteix Mexannu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprud. KuHeTndeckas UM NOTEHUHAIbHAs DHEPIUS.
[IpeBpalieHre OAHOTO BUIA MEXAHWYECKOW SHEPTHH B IPYTrOi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

JHemoncmpayuu.

1. IIprmMepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomot u onvimel.



1. Onpenenenre pabOTbl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHHUH
TeJa MO TOPU30HTAIBLHON MMOBEPXHOCTH.

2. HccnenoBanue ycaoBuid paBHOBECHS pblyara.

3. N3mepenune KII1/] HakIOHHOM MJIOCKOCTH.

4. N3ydenue 3ak0HAa COXpPAaHEHUS MEXaHUYECKOW SHEPTHH.
8 KJIACC

Pa3nen 6. TenioBble IBJICHNS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OMNbITHI, MOATBEPKIAAOIINE
OCHOBHBIE T10JIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPAOro, JKUAKOTO M Tra3000pa3HOr0 COCTOSHUI BeEIECTBa.
Kpucrannumueckue u amopgusie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJSIPHO-KNHETHYECKON TEOPUHU.
CmauuBaHKE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBsA3p TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKCHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HM3MEHEHHs BHYTPEHHEH HHEPruu:
TEeIIonepeaaya u copepiieHre padboTel. Buasl Teronepeaaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonnuecTBo TemnoTsl. YaenbHas TEIIOEMKOCTh BelecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjoBoro OamaHca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHas TeEIUIOTa IUIABJICHUS.
[TapooOpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenue. YnenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMOC(EpHOro
JABJICHUSI.

BrnaxunocTts Bo3ayxa.

OHeprus TOIIMBa. Y IeJIbHAs TEIUIOTA CrOPAHUSL.

[Tpuniuner pabotel TersioBbix npurareneit KIIJ temmoBoro nBuratens.
TeruioBple IBUTaTEN U 3aIUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXPaHEHHUsI U IPEBPALLEHUS SHEPTUU B TEIUIOBBIX ITPOLIECCAX.

Jemoncmpayuu.

Habmoienne 6poyHOBCKOTO ABHKEHHUSL.

Habmonenue nuddysun.

HabGnronenue siBineHui cMauMBaHus U KaWJUTSIPHBIX SIBJICHUM.
Haboienue TenioBoro pacimpeHust Tel.

W3meHeHue naBieHus ra3a npu U3MeHeHUH 00bEMa U HarpeBaHUU WK
OXJIQXKICHUH.

obhwn e

6. [IpaBwia usmMepeHus TeMIepaTyphbl.

7. Buae! Tennonepenaun.

8. OxnaxxaeHue Ipyu COBEPIICHUH pabOTHI.

9. HarpeBanue npu coBepiiieHun padoThl BHEITHUMH CHIIAMH.

10. CpaBHeHHeE TEMI0EMKOCTEH pa3IM4HbIX BEILIECTB.



11. Habmronenue kurenus.

12. Habioienne nocTosiHCTBa TEMIIEpaTyphl MPH IJIABICHUH.

13. Mojienu TEeTIOBBIX JBUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1. OnbITHI 10 0OHAPYKEHUIO ACUCTBHSI CHUIT MOJIEKYJISIPHOTO IIPUTSKEHUSI.

2. OMnbITHI IO BEIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WUJIU caxapa.

3. OnbITHl IO HAOTIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U
TBEPABIX TEIL.

4, Ornpenenenue AaBiaeHUs BO3AyXa B OaJIOHE HIIpHUIIA.

S. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AaBJICHUS BO3yXa OT €ro
00BbEMa U HArPEeBaHUS UM OXJIAXKICHUSI.

6. [IpoBepka ruUMOTE3bl JUHEWHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPUUECKON TPyOKe OT TeMIIEpaTyphl.

7. HaGnronenue nu3MeHeHus BHYTPEHHEW SHEPruu Teina B pe3yJbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. WccnenoBanue siBJIeHUS TEIIOOOMEHA MPU CMEITUBAHUU XOJIOJHON U
ropstue BOJIBL.

9. OnpeneneHne KOIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW IMpHU
TEIJI000MEHE C HATPETHIM METATMYECKUM HUIUHAPOM.

10. Onpenenenne yaenbHOM TEMIIOEMKOCTH BEILIECTBA.

11. HccenenoBanue rporecca HCIapeHus..

12. Ornpenenenne OTHOCUTENIBHON BJIaXKHOCTH BO3TyXa.

13. OnpeneneHue yIeIbHON TEIIOTHI MIABJICHHUS JIbJA.

Pa3nen 7. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onekrpuzanus Ten. [[Ba poma smeKTpUYeCKHX 3apAnoB. B3ammoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSIHUSI MEXKTY TEJIaMM ).

Onekrpuueckoe nose. Hanpssk€HHOCTh dnekTpudeckoro moss. [IpuHimn
CYTIEPITO3UIINU DICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpudecKux 3apsaoB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBONHMKM W  JIHUDJIEKTPUKU. 3aKOH  COXPaHECHUSA
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCIOBHUSI CYIIECTBOBAaHUS AJICKTPUUYECKOTO TOKA.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass  uenb. Cwia  Toka.  DJNEKTPUYECKOE  HAMPSKEHUE.
ConpoTuBieHHE NPOBOJAHUKA. Y ACIbHOE CONMPOTUBIICHUE BeliecTBa. 3akoH OMma
IS ydacTka uend. [locimenoBarenpHoe U MapajuielIbHOE COSIMHEHNE ITPOBOIHUKOB.

PaGora w MoOmIHOCT dJEKTpHUecKoro Toka. 3akoH Jxoyms—JleHma.
DReKTpUYecKre eNu U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.



[TocTostHHBIE MarHUTHL. B3auMoneicTBIE MOCTOSTHHBIX MarHUTOB. MarHuTHoe
nosie. MarauTHoe moje 3eMJIM M €ro 3HadeHue Uil Ku3HU Ha 3emue. OnbIT
Opcrena. MaraHuTHOE I0JI€ AIEKTPUYECKOro TOKa. [I[puMeHeHne 311eKTpOMarauToB
B TEXHHUKE. JIeICTBUE MATHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM. DJIEKTPOJBUTaTENb
IIOCTOSIHHOIO  TOKa. [cmosp30BaHME  2JEKTpOABUIareled B TEXHHYECKHX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Oneitel @apaned. SABneHue 37meKTpoMarHuTHOW nHAyKuud. [IpaBuio JleHua.

DnexTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. DneKkTpu3alus Te.

2. JIBa pojia AIEKTPUUECKUX 3apsiioB U B3aWMOJICHCTBUE 3apsSyKEHHBIX
TeJL.

3 Y CTpOUCTBO U AEHUCTBUE JIEKTPOCKOIIA.

4 DnexTpocTaThyecKasi HHIyKIus.

S. 3aKOH COXPAaHEHHUs AIEKTPUUECKUX 3aPSI0B.

6. [IpOBOAHUKY U JUIIIEKTPUKHU.

7 MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUYECKOIO ITOJIS.
8 M cTOYHUKHN IOCTOSHHOTO TOKA.

9 JIeficTBUS ANEKTPUUECKOTO TOKA.

10. DNEKTPUYECKUN TOK B )KUJKOCTH.

11. ["a30BbIl pa3psia.

12. N3mepeHne cuiibl TOKa aMIEpPMETPOM.

13. N3mepeHne 31eKTPUYECKOro HanpsKEHUs: BOJIBTMETPOM.

14, Peocrtar n Mara3uH conpoTUBIECHUM.

15. B3auMoaeiicTBrEe MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHie HEBO3MOKHOCTH pa3/ielICHHUs TIOJF0OCOB MarHNTa.

17, MonenupoBaHie MarHUTHBIX TIOJIEH ITOCTOSHHBIX MAarHUTOB.

18. OmneIT Dpcrena.

19. MarauTtHo€e noJsie ToKa. DJIEKTPOMAarHur.

20. JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

21. DNEKTPOIBUTaTEIb TOCTOSTHHOTO TOKA.

22. HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW MHIYKIIUH.

23. OmnbiTel Dapajes.

24, 3aBUCUMOCTh HANPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHUSI.

25. DJIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomout u onvimel.

1. OnbITEl 10 HAONIOACHUIO DJICKTPU3ALUUA TEN WHIAYKIMEH U TpHU
COIPUKOCHOBCHHH.

2. WccnenoBanue MeHCTBUS AIEKTPUYECKOTO IO HA TPOBOAHUKUA U
JTUDIICKTPUKHU.

3. COopka u rmpoBepka paboThI JIEKTPUUYECKOH 1IEMH MOCTOSIHHOTO TOKA.



4, N3mepenue u peryiupoBaHue CUIbl TOKA.

5. H3mepenue u peryanpoBaHue HAMPSHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO Yepe3 pe3ncTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIPSYKEHUS HA PE3UCTOpE.

7. OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JIEKTPUUYECKOTO
COIIPOTUBIICHUS] MPOBOJHUKA OT €ro JJIMHBI, IJIOLAAN MONEPEYHOr0 CEYEHUS U
MaTepuaa.

8. IIpoBepka mpaBuiia CIOKEHMs HAINPSDKEHUH IPU MTOCIEI0BATEIbHOM
COEJITUHEHUH JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuia Ui CHIIBI TOKA MPHU MapajljIeIbHOM COEINHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThl  AIEKTPUUECKOTO TOKA, MAYIIETO0 4Yepe3
pe3ucTop.

11. OmnpeneneHre MOIIHOCTH AJICKTPUYECKOTO TOKAa, BBIIEISEMOW Ha
pe3ucrope.

12.  HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, HIYILIETO YEpe3 JJaMIIOUKY, OT
HaNpsDKEHUsS Ha HEW.

13. Onpenenenue KIIJ| HarpeBaTens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MAarHUTOB.

15.  HM3ydyeHue MarHuTHOrO TOJII TIOCTOSIHHBIX MAarHUTOB TP HUX
00bEIMHEHUU U Pa3/ICTICHUN.

16.  HccrnemoBanwe JEHCTBHUS DJICKTPUUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. OnbITEI, AEMOHCTPHUPYIOIINE 3aBHCUMOCTH CHUJIBI B3aHMMOICHCTBHS
KaTyIIKH ¢ TOKOM U MarHuTa OT CHJIBI TOKA 1 HAIpaBJIEHUS TOKA B KAaTYIIIKE.

18.  HM3ydeHue nelcTBUS MarHUTHOTO MOJIsI HA POBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u usyueHnre paboThl AIEKTPOABUTATENS.

20. N3mepenne K11/ anekTpoaBuraTenbHOW yCTaHOBKH.

21, OnBITHl TIO UCCIICIOBAHUIO SBICHUS SJIEKTPOMATHUTHON WHIYKIIHH:

MCCIIEOBAaHNE N3MEHEHUI 3HAYEHUS U HAIIPABIICHUS MHAYKIIHOHHOIO TOKA.
9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUS.

Mexannueckoe JnBHkKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPAMOIMHEWHOE
nBrkeHue. HepaBHomepHoe npsiMonuHeENHOE ABMKeHUE. CpelHssi 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHeiHOe nBwkeHue. CBoOoHOE
najgenue. OnsIThl [ anuies.

PaBHOMEpHOE ABIKEHHE MO OKpYKHOCTH. Ilepumon u uvactora oOpaieHus.
JInneiinas u yriioBast ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHHE.



ITepssiii 3akoH HetoToHa. Bropoit 3akoH Hetotona. Tpernit 3akoH HproToHa.
[IpyHIMT CYIIEPITO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEeHUS CKOJbXKEHUS, Cuila
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TSATOTEHHUA. YCKOPEHHE CBOOOHOTO
najgeHus. JBuxeHue mianeT BOKpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HeBecomMocCTh U eperpy3Ku.

PaBHOBecue MarepuaabHON TOYKH. AOCONIIOTHO TBEpHOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynee tena. 3meHenne umitynbca. MIynbe CHiibl. 3aKOH COXpPaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuudeckast paboTa 1 MOIIHOCTh. PaboTa cuil TSKECTH, yIPYyTrOCTH, TPEHUS.
Csa3p 3Heprum u paOoThl. lloTeHuManbHas »HEprus Tena, MNOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMin. [loTeHIManbHas SHEprus CKaTou NMpyKUHbl. KnHeTHUeCKast
sHeprus. Teopema O KMHETUYECKOW DHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU
DHEPTHUH.

Hemoncmpayuu.

1. Habmronerne MexaHn4ecKoro ABMYKEHUSI TeJIa OTHOCUTEIIBHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHeHUE IMyTE€W U TPACKTOPUN ABMXKEHHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

3. N3mepeHne cKopoCTH M YCKOPEHHUS PSIMOJIMHEHMHOTO IBUKEHUSI.

4, UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

5. HaOnronenue nBuxeHus Teia mo OKpy>KHOCTH.

6. HaOnronenne MexXxaHMUECKUX SBJICHUM, MPOUCXOIAIIUX B CHUCTEME

otcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS TENa OT MACChI TEJA U JEUCTBYIOIIEN HA HETO
CUJIBL.

8. HaGnronenue paBeHcTBa CUJl PU B3aUMOIEHCTBUH TEJL.

Q. N3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. [Iepenaua nmirynbpca npu B3aMMOAEHCTBUN TEN.

11. [IpeoOpazoBanus SHEPTUN TIPH B3aUMOJICUCTBUH TE.

12, CoxpaHeHue UMITyJIbca IIPU HEYNIPYTOM B3aUMO/ICHCTBUMU.

13. CoxpaHeHne uMITyJibca Mpu a0COIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaOmntonenue peakTHBHOTO JIBUKCHHSI.

15. CoxpaHeHre MEeXaHUYeCKOM SHeprur IPu CBOOOTHOM MaJCHHUH.

16. CoxpaHeHHe MEXaHMYECKOW SHEPruv MpU ABUKEHUU Tella MO/

JEUCTBUEM IIPYKUHBI.

Jlabopamopnvie pabomoul u onvimel.

1. KoHcTpynpoBaHue TpakTa AJ pa3roHa U JalbHEUIIEro paBHOMEPHOTO
JIBYDKCHUS [IapUKA WIIN TEJICKKH.



2. OnpeneneHne CpeaHe CKOPOCTH CKOJBXKEHUS OpycKa WM JBUKCHUS
HIapPUKA 10 HAKJIOHHOW IUTOCKOCTH.

3. OrnpeneneHre yCKOpEHUsl Tela IPU paBHOYCKOPEHHOM JBIKCHUU T10
HAKJIOHHOM MJIOCKOCTH.

4, Uccnenosanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. [IpoBepka rumoTe3bl: €clii MPU PaBHOYCKOPEHHOM JIBMKEHUU O€3
HayaJbHOM CKOPOCTM TIIyTH OTHOCSTCA KakK psii HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

6. UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHUSI CKOJIBXEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

7. Onpenenenre K03hHUITMEHTA TPEHUS CKOIBKCHHUS.

8. Ornpenenenue )KECTKOCTH MPYKUHBI.

Q. Omnpenenenre pabOThl CHIIBI TPEHUSI TPU PABHOMEPHOM JIBHXKCHHUU
T€Ja MO TOPU3OHTAIBHON MMOBEPXHOCTH.

10. Onpenenenrie padOTHl CWIBI YIPYrocTH TMpU TOIBEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. N3ydenne 3akoHa COXpAHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckne KoJie0aHUA U BOJIHBI.

KonebarensHoe nBuxeHrne. OCHOBHbIC XapaKTEPUCTUKHU KOJICOAHUMN: TIEPUO/I,
4acToTa, aMIUINTYy1a. MareMaTuueckuil U MpyKUHHBIM MasTHUKU. [IpeBpaimienue
DHEPTUU TP KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  kojebaHus.  BeiHykIeHHble — konebanus.  Pe3oHanc.
Mexanuueckue BosiHBL. (CBOWMCTBA MEXaHMYECKUX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJHBI H CKOPOCTh €€ PpacnpOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOoCTh 3Byka M BbicOTa TOHa. OTpaxeHue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenne koyiedanuii T€I MO JEUCTBUEM CHIIBI TSHKECTH U CHJIBI
YIPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

3. HaOmnronenue BRIHYKICHHBIX KOJI€OaHUHN U pe30HaHca.

4. PacnipocTpanenue mpo10JIbHBIX U IONEPEYHBIX BOJIH (Ha MOZEIIN).

5. HaOmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHI PE30HAHC.

Jlabopamopuvie padbomol u onvimel.

1. OnpeneneHre 4acToThl W TMEpUOJia KOJICOAaHHM MaTeMaTHYECKOro
MasTHHKA.

2. Omnpenenenre 4acTOTHI ¥ IEPHOIA KOJICOaHUH MTPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TEpHoaa KOJICOAHHMM MOABEIICHHOTO K

HUTHU I'Py3a OT AJIMHBI HUTH.



4, HccnenoBanue 3aBUCMMOCTH TIEpUOAA KOJICOAHUM TPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.

S. [IpoBepka HE3aBUCUMOCTHU NIEPHO/Ia KOJieOaHU Tpy3a, MOJIBEIIEHHOTO
K HUTH, OT MaccChl rpys3a.

6. OneITHI, JAEMOHCTPHUPYIOIIHAE 3aBUCHMOCTh TIEpUOAA  KOJICOAHMI
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOIHOTO MaICHuS.

Paznen 10. DiekTpoMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI.
DNEeKTPOMarHuTHOE  MoJje.  ODJeKTpoMarHuTHble  BoOJHBL. — CBolcCTBa
ANEKTPOMAarHuTHbIX BOJH. I[llkama snexkTpomMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
OnekTpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BolHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA DIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbI€ cBOMCTBa CBETA.

Jlabopamopnvie pabomoul u onvimel.

1. N3ydenne cBOMCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOUIIBHOTO
tenedoHa.

Pasznea 11. CBeToBbIC ABJICHUS.

JlyueBas  momens»  cBera.  Mcrounuku ~— cBera.  lIpsmosmnHernHoe
pactipoctpanenue cBera. 3atmMenust Connua u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUss cBera. [lomHoe BHyTpeHHEe
OoTpakeHue cBeTa. lcronb3oBaHUWE TMOJHOTO BHYTPEHHEIO OTpPaXEHUs B
ONTUYECKUX CBETOBOAAX.

JIunza. Xox ayuer B inH3e. OnTuueckas cucrema oroariapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Omnbitel Hptorona. CroxkeHue
CHEKTpalIbHBIX I[BETOB. Jrcnepcust cBeTa.

Hemoncmpayuu.

1. [IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBera.

3. [lonydyenue wu300pakeHUH B IUIOCKOM, BOTHYTOM M BBIIYKIIOM
3epKajax.

4, [Ipenomiienue ceera.

5. OnTHUYecKuii CBETOBOI.

6. Xon tydyelt B cobuparoniei JuH3e.

7. XO0[I 1y4yelr B pacCEenBarOIIEH JIMH3E.

8. [Tomyuenune n300pakeHUi C MOMOUIBIO JINH3.

Q. [Tpunumn aevictBus ¢poToannapara, MUKPOCKOTA U TEJIECKOTIA.



10. Mopens riasa.

11. Paznoxenune 6emoro cBera B CEKTP.

12. [Tomyuenue O0enoro cBeTa Mpu CIOKEHUU CBETA PA3HbBIX LIBETOB.

Jlabopamopuvie pabomul u onvimel.

1. WccnegoBanue 3aBUCHMOCTH YTJIa OTPAXKEHUsSI CBETOBOTO JIyda OT yria
naJCHUs.

2. N3ydyenrne XapakTEepUCTUK H300paKeHUsS TMpeAMETa B IIOCKOM
3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yriia MPETOMIICHUS CBETOBOTO Jiyya OT
yria MajgeHusi Ha TPaHUIIEe «BO3AYX—CTEKIIO».

4, [TonydyeHue n300paxeHuit ¢ MOMOIIbIO COOMPAIOIIEH TUH3BI.

5. Onpenenenne  (QOKYCHOTO  PACCTOSIHUSI W ONTUYECKOW  CUJIBI
coOuparonie JTUH3HI.

6. OnbITHI IO Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmnBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOJCHUHN Yepe3

LIBETOBbIE (DPUIIBTPBI.

Pa3nen 12. KBanToBbBIE SIBJIEHHUS.

Omnwitel Pe3epdopna v muanerapHass Mojenb atoma. Mojens atoma bopa.
Hcnyckanue u noriomeHue cBera aroMoM. KBanTel. JInHeluaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eta- U ramma-usnydeHus. CTpoeHHe aTOMHOIO
anpa. Hyxionnas wmogens aromHoro sapa. HM3orombl. PagmoakTtuBHBIE
npeBpatienus. [lepron monypacmnana aTOMHBIX SIED.

SnepHple peakunu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO M MAacCOBOTO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsi3p Macchl M SHEpruu. Peakuum cuHTE3a U
nenenus saep. crounnku sneprun ConHua u 3BE31.

Snepnas sHepreTuka. JleMCTBUS pPAaAMOAKTUBHBIX W3JIyYEHUHW HA IKUBBIC
OpraHU3MBbl.

emoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CnexTpbl pa3IMYHbIX Ta30B.

CnekTp Bogopoaa.

Hab6nronenue TpekoB B kamepe Buiibcona.

PaboTa cuéTurika HOHU3UPYIOIIUX U3TYUSHH.

Peructpanus uzinydeHus: NpUpOIHBIX MUHEPATIOB U MIPOTYKTOB.
JIaﬁopamopubze pabomul u onvimel.

ok wnhE

1. HaGnroeHue CIuTonHbIX U JIMHEHYAThIX CIEKTPOB U3ITYICHUS.

2. HccnenoBanue TpeKoOB: H3MEPEHUE IHEPTUU YACTHIIHI TIO TOPMO3ZHOMY
nyta (1o dpoTorpadusim).

3. N3mepenne pannoakTMBHOTO (PoHa.

IHoBTOPHUTEJIHbHO-0000 1A MOTYJIb.



[ToBTOpUTENHEHO-00001IAIOIINIA MOJTYJIb TIPEIHA3HAYEH AJI CUCTEMATU3ALNU U
000011IeHHs] TPEIMETHOTO COACPKAHUS U OIbITa ACATEIBHOCTU, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKU K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY MO (U3MKe Il 00Yy4arolUXcsi, BHIOPABIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipy M3ydeHun TaHHOTO MOAYJS PEATU3YIOTCA M CUCTEMATU3HPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTUKECHHUE MPEAMETHBIX U
METamnpeMETHBIX  IUTAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (popmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHATH (pU3MUecKue
ABJICHUS, NPUMEHSS TMOJYyYEHHbIE 3HAHMS, pellaTh 3aJa4d, B TOM YHCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIMATBHO ACATEIBHOCTHBIN XapakTep JaHHOTO pa3Jiesa pealn3yercs 3a
CU€T TOTrO, YTO OOYUAIOUIUECS BBIMTOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IIpejIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHWM pacro3HaBaTb M HAy4YHO OOBSACHATH
(bu3nYecKue ABIEHUS B OKPYKAIOIIEH MPUPOJIE U OBCETHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METObI UCCIEAOBAHMS (PU3NYECKUX SIBJICHUM, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAyYHBIE OCHOBBI HanOoJiee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, NPAKTUYECKOTO HCIIOIb30BAHUS PA3JIMYHBIX UCTOYHHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAIICHUS U COXPAaHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPIrUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA TITIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue pu3uku Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs HAIPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare u3zydenus pu3uku Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus
y oOyuaromierocs OyayT cOpMUpPOBaHBI CIEIYIONUIME JTUYHOCTHBIE PE3YNIbTATHI B
YacTu:

1) mMaTpMOTHYECKOT0 BOCTIMTAHMSI:

- IPOSIBJIEHUE UHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM

bu3nUecKoil HayKH;

- ICHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rPakKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAYUMBIX

U ITUYECKUX NpoOJeM, CBS3aHHBIX C TPAKTUUYECKUM MPUMEHEHUEM

JOCTUXEHUUN PUBHUKY;

- OCO3HaHUE BAXXHOCTH MOPAJIBbHO-3TUYECKUX NPUHIUIIOB B JACSITEILHOCTH

YYEHOT0;

3) 3cTeTH4YeCKOr0 BOCIIMTAHUS

- BOCHPUSITHE ICTETHUYECKUX KayecTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO

MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 NMO3HAHHUS:

- OCO3HAHHE IEHHOCTH (U3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa

IIO3HAHHSI MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTUN, BaXKHEUILIEH COCTABIISIOLIECH

KYJIBTYPBI;
- pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, MHTEpPECAa K MCCIEA0BATEIbCKON
NESITENIbHOCTH;

5) d¢opmupoBanus  KyJbTYPbl 3I0pPOBbSI M  IMOIMOHAJIHLHOIO
0J1aronoJryyus:

- OCO3HaHUE LIEHHOCTH Oe30macHoro obpa3za JKW3HM B COBPEMEHHOM
TEXHOJOTMUYECKOM MHpE, BaXXHOCTU TMpaBWi OE30MacHOrO IOBEACHHUS Ha
TpaHCIIOPTE, Ha JIOPOrax, ¢ JJICKTPUUECKUM M TEIUIOBBIM 000pYAOBaHUEM B
JIOMAIIIHUX yCIIOBUSX;

- cOpMHUPOBAHHOCTh HaBbIKA pedeKcHuu, NpPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) TPyA0BOT0 BOCTIMTAHWS:

- AKTMBHOE YYacTHE€ B PELICHUM MPAKTHUYECKHX 3a7ad (B paMKax CEMBH,
oOpa3oBaTeNbHOM OpraHu3aluM, TOpoja, Kpas) TEXHOJOTUYECKON W
COLIMAJIbHOM HaNpaBlIeHHOCTH, TPEOYIOIIMX B TOM 4HCIEe U (PU3NYECKUX
3HAHUM;

- HHTEpPEC K NPAKTUYECKOMY U3YyUEHUIO Mpodeccuii, CB3aHHBIX C (PU3UKOM;

7) IKOJIOTMYeCKOT0 BOCTIHTAHHUS:



- OpHMEHTalusl Ha NpUMEHEHHE (PU3MYECKUX 3HAHUM AJI pelleHus 3anad B
o0nacTu OKpY’Karollel cpenbl, MIAHUPOBAaHUS IOCTYNKOB M OLIGHKH UX
BO3MOKHBIX [TOCJIEACTBUM JUIsl OKPY KAIOLIEH Cpebl;

- OCO3HaHHE TJI00AJIBHOIO XapakTepa SKOJIOTMYECKHX MpoOJeM U MyTed uX
pellIeHNs;

8) amanTanuy K M3MEHSAIOIUMCH YCJIOBHSIM COLUHAIBbHON M NMPUPOIHONH
cpeabl:

- NOTpeOHOCTh BO B3aMMOJECHCTBUM IpU BBIIIOJIHEHUU HCCIEIOBAaHUN U
IPOEKTOB (PM3MUECKON HaNpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM
APYTHX;

- TIOBBILICHHWE YPOBHS CBOEM KOMIIETEHTHOCTM 4Y€pe3 MPAKTUYECKYIO
NESTENIbHOCTD;

- IOTPeOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHHIA, B TOM YHCII€ (POPMYITUPOBATH
UJIeU, OHATHUS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSX;

- 0CO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 001aCTH
busuKy;

- IUJIAaHUPOBAHUE CBOETO pPa3BUTUS B NPHOOPETEHUH HOBBIX (PU3UUECKUX
3HAHMI;

- CTpPEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBS3H IIPUPOJIbI, OOLIECTBA
Y SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (DU3HUECKUX 3HAHUI;

- OLICHKAa CBOMX JEHCTBHHM C Y4YETOM BIMSIHHUS Ha OKPYKAKOUIYIO Cpeny,
BO3MOYKHBIX INI00ANbHBIX OCIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBOCHHS MPOTpaMMEI 110 (PU3HUKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOopMUPOBaHBI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIONIUE T03HABATEIbHBIE YHUBEPCAIbHBIE yueOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  y4yeOHBIE  JEHCTBUS,  PETYJSITUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornyeckue JaeicTBuA:

*BBIBIISAITh W XapaKTEpU30BaTh CYIICCTBEHHBIC TPU3HAKK OOBEKTOB
(stBIIEHUN);

* YCTAaHABIIMBATh CYIIECTBECHHBIN MPHU3HAK KiIacCU(PHUKAIIMUA, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

¢ BBISIBIIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUSI B pacCMaTpUBaeMbIX (akTax,
JTAHHBIX ¥ HAOIIOJICHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

* BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIE CBS3M TNPU H3YYEHUU (PU3NUECKUX
ABJICHUM W MPOLECCOB, AEIaTh BBIBOJABI C HCHOJIB30BAHUEM JICNYKTUBHBIX U



WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEIINYNH;

* CAMOCTOSITEILHO BBIOMPATh CHOCOO pelieHus y4eOHOM Pu3nyeckon 3aiauu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIICHUS, BHIOOp HanOosiee MOIXOASILIErO C
y9ETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciaenoBarebCcKue 1eHCTBYA.

* ICII0JIb30BATh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS,

* [IPOBOJUTH 10 CAMOCTOSITEIFHO COCTABIEHHOMY IUIAHY OIBIT, HECIIOKHBIH
(bU3UYECKUi SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (PU3NICSCKOTO SBIICHUS;

¢ OIICHNWBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HHPOPMAIIUIO, TOTYUECHHYIO
B XOJI€ UCCJIEI0OBAHMS W HKCIIEPUMEHTA;

* CaMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yjIbTaTaM
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

* IPOTHO3UPOBATH BO3MOKHOE JTAJIbHEHIIIee pa3BUTHE (PUZNYECKUX MPOIIECCOB,
a TaKXKe BBIJBUTaTh MPENINOJIOXKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora ¢ undgopmanueii:

* IPUMEHATh PA3JIMYHBIE METOJIbl, HHCTPYMEHTHI U 3alpoChl MPU MOUCKE U
oTOope UHPOPMAIIUY WU JAHHBIX C yU4ETOM MPEIIOKEHHON yueOHON (hU3ndecKoit
3a]1a4H;

* AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH HHGPOPMAIIHIO
pPa3TUYHBIX BUOB M (POPM MIPENCTABIICHNUS,

* CaMOCTOSITEIHHO ~ BBIOMPATh  ONTUMANBHYIO  (OpMYy  TpeACTaBICHUS
uHOpPMAIIMU W WIIIOCTPUPOBATh pEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH,
JyarpaMMamu, MHOM TpauKoil 1 UX KOMOMHAILUSIMU.

KoMMmyHMKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

*B XOJIe OOCYXJEeHHUsI y4eOHOro Marepuala, pe3yJbTaToB JIa0OpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI IO CYMIECTBY OOCYXTaeMOW TeMbl U
BBICKA3bIBAaTh WJCW, HAIlCJICHHBIE Ha peIIeHHe 3a7aud W MOAJep)KaHue
01aroxeIaTeaIbHOCTH OOIICHUS;

* COTTOCTABJIATH CBOM CYXKACHUS C CYKICHUSIMHU JPYTHX YIaCTHUKOB JHAIIOTA,
OoOHapy>KHUBaTh Pa3INuUe U CXOJCTBO IMO3HIIHUIA;

¢ BBIpaXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

¢ MyOJIMYHO MPECTABIATh PE3YyIbTaThl BHIMOJIHEHHOTO (PU3MUYECKOTO OTBITA
(3KCIIepUMEHTa, UCCIIEI0BaHUs, IPOEKTA);

* IOHMMATh U HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIAUBUIYATHHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NUECKON TTPOOIEMBI;

e IPUHUMATH IICJIM COBMECTHOM JICSITCIIbHOCTH, OPTaHU30BBIBATH JICHCTBUS 10
e€ MOCTIDKEHHUIO: paclpeleNsTh poJid, OOCYKIaTh TMPOIECCHl U Pe3ybTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;



¢ BBIIIOJIHATH CBOIO YacTh PaOOThI, TOCTUIasi KAYECTBEHHOI'O PE3yJibTara I0
CBOEMY HAIpPaBJICHUIO W KOOPAMHUPYsS CBOM JEHUCTBUSA C APYTMMH YICHaAMU
KOMAH/IbI;

* OLICHMBATh KA4€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranm3anus:

¢ BBISBIIATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYALUSIX, TPEOYIOITUX JIJIs
pereHus PU3NIECKUX 3HAHUH;

* ODUCHTHUPOBATHCA B  PA3JIMYHBIX  MOAXOJAaX  IPUHATHS  PEIICHUN
(MHAUMBUIyATLHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEIISHUN IPYIIION);

* CAMOCTOSITEILHO COCTABJIATh AJITOPUTM pelleHus (PU3MYeCcKOl 3a1adnd WUiIu
IJIaHa HCCICNOBaHUS ¢ YYETOM HMEIOIIUXCS PEecCypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATH Mpe/ijlaracMble BApUAHTHI PEIICHU;

e JIeJIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOIIUOHATbHBIN UHTEJJIEKT:

¢ 1aBaTh QJICKBATHYIO OLICHKY CUTYyallMU U MpeJiarath MiaH €€ N3MEHEHUSI;

¢ O0BSACHAT,  TPUYMHBI  JOCTHIKEHUS  (HEIOCTHKCHHS)  pe3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

*BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTh (B TOM YHCJE B XOJ BBINOJHECHUS
(U3UYECKOTO0 MCCIIECIOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MEHUBIIMXCS CUTYyallui, yCTAaHOBJIECHHBIX OLIMOOK, BOSHUKIIUX TPYIHOCTEH;

* OLICHMBATh COOTBETCTBUE PE3yJIbTAaTa 1IEJIU U YCIOBUSM;

* CTaBUTH ce0s HA MECTO JIPYTroro 4ejoBeKa B XOJ€ CIopa WM JIUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;

e MpU3HABATh CBOE MPaBO HA OIMMOKY MPHU penieHn: (GU3NISCKUX 3a]1ad WA B
YTBEPKJICHUSIX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoHiry oOydeHust B 7 kjacce npeIMEeTHbIE Pe3yIbTaThl Ha 06a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

* ICTI0JIB30BaTh MOHATUS: PU3HUECKHUE U XUMHUYECKUE SIBJIICHUS, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, AMHUIIH (PU3MUECKUX BETMYUH, aTOM, MOJIEKYJIa,
arperaTHble  COCTOSIHHMSI  BemiecTBa  (TBEpIOE, KUIKOE, Ta3000pa3HOE),
MEXaHMYECKOE [IBIDKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJMHEINHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOMAsl cujia, jaedopManus (ympyras, IiacTHUeckas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

epaznuyath sgBieHus (AUQQy3us, TEIIOBOE [BM)KEHHE YacTHI] BEIECTBa,
PaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE IBUKEHUE, UHEPLUS, B3AUMOACHCTBUE



T€Jl, PAaBHOBECHE TBEPIABIX TEJI C 3aKPEIUIEHHOM OCBhIO BpAILCHUS, MeEpenada
JaBJICHUsI TBEPABIMU TEJIAMH, KUIKOCTAMU W Ta3aMH, aTMoc(epHOe IaBieHUE,
IJIaBaHUE TeJ, TMPEBpaAlICHUSI MEXaHWYECKOM »HHEpruu) IO OMUCAHUIO HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMbBITOB, JAEMOHCTPUPYIOUIUX JTaHHOE
busnuecKoe SIBICHHUE;

epacro3HaBaThb MPOSABICHHE  M3YYCHHBIX  (PU3MYECKUX  SBICHUM B
OKpYXalollleM MHUpPE, B TOM 4Yucie (U3MYeCKue SBICHUS B MPUPOJE: MPUMEPHI
JBH>KCHUSI C Pa3JIMYHBIMA CKOPOCTSMH B KWBOW W HEXWUBOW NPUPOJIE, ACHCTBHE
CWJIbl TPEHUS B IPUPOJE U TEXHUKE, BIMIHUE aTMOCHEPHOTO JABJICHUS Ha KUBOU
OpraHu3M, IIJIJaBaHUE pbIO, pbhlUard B Tej€ YeNOBEKa, MPU HTOM MEPEBOJIUTH
MPAKTHUECKYIO 33a]]a4y B y4eOHYI0, BBIJICJIATH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bU3HYECKUX SBJICHHUI;

* OIIMCHIBATh M3yYEHHBIE CBOMCTBA TENl U (PU3NYECKHE SIBJICHUS, HCIONb3Ys
¢u3nueckue BenUUMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSSI CKOpPOCTb, CUJa YNPYTOCTH, CHJIA TSKECTH, BEC Teia, CHIIA
TpeHus, JaBieHue (TBEPAOro Tesa, >KUIAKOCTH, ra3a), BBITAIKMBAIOIIAs CHUJIA,
MexaHu4ecKkas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIJIbI, KO3 UIIMEHT
MOJIE3HOTO JICUCTBUS MEXaHU3MOB, KHHETHYECKasl U MOTEHITUATbHAS SHEPTHUS), TIPH
ONMKMCAHWY NMPABUIILHO TPAKTOBATH (PU3UYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX
00O3HAaUeHUsT W EIUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOLIUE TAHHYIO (DU3UYECKYIO BETUYMHY C APYTMMH BEJIMYMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

* XapaKTEepU30BaTh CBOWCTBA Tell, (U3UYECKUE SBJICHUS U IIPOIIECCHI,
UCIOJIb3Ysl TIPaBUJIa CIIOKEHUSI CWi (BAOJIb OJHOM MpsiMoil), 3akoH ['yka, 3akoH
[lackansg, 3akoH Apxumena, NMPaBUIO paBHOBecUs phiyara (OJ0Ka), «30J0TOE
MIPaBUIIO» MEXAHHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTUH, TPU STOM J1aBaTh
CIIOBECHYI0 (OpPMYJIIMPOBKY 3aKOHa W 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAYKEHUE;

* 00BACHATH (PU3UYECKUE SIBJICHUS, MPOLECCHl M CBOMCTBA TeJl, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE 13 1—2 TOTUYECKUX IIaroB C
ormopoii Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBJICHHUH, (PU3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

e pemaTh pacuéTHbIC 3a/1a4i B 1—2 NEWCTBUSI, NCTIONB3YS 3aKOHBI U (DOPMYJIBI,
CBs3BIBAIONNE (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3a/1auu
3aMKChIBATh KPATKOE YCIOBHE, MOJICTABIATh (PU3UUECKUE BEIMYMHBI B POPMYIIBI U
MPOBOJUTH PACUETHI, HAXOAUTh CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JI PEIICHUS
3a/1a4, OIEHUBATh PEATUCTUYHOCTh MOJIYYEHHON (HU3NUECKON BEITMUYNHBI,

epacno3HaBaTb MPOOJEMBbI, KOTOPbIE€ MOXKHO pEUUTh MpU MOMOIIU
(bu3MYeCKUX METOJIOB, B OMNHCAaHUM HCCIEAOBAHUS BBIICIATH IPOBEPSIEMOE
npeanosjoxkenue (TUmnoresy), pa3ivyath W HHTEPHPETUPOBATH MOJIYYCHHBIN
pe3ynbTaT, HAXOJAUTh OIIMOKHU B XOJI€ OIbITA, JIeJaTh BHIBOJIBI IO €r0 pe3yibTaTaMm;



* IPOBOJIUTH OTIBITHI 110 HAOIIOAEHUIO (PU3NUECKHUX SABJICHUN WIH (PU3NUECKUX
CBOWCTB Tell: (hOpMyTUpPOBaTh MPOBEPSEMbIC MTPEAIOTI0KEHHS, COOUPATH YCTAaHOBKY
U3 TPEJIOKEHHOTO0 000pyAOBaHHUA, 3alUCHIBATh XOJ OMbITa U (OPMYyIUPOBATH
BBIBO/IBI;

* BBITIOJTHATH NIPSIMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tea, 00bEMa,
CHJIBI M TEMIIEpaTyphl C HCIOJIb30BAHHEM aHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB,
3aMKChIBATh MTOKA3aHUS MPUOOPOB € YUETOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH
W3MEpPECHUN;

* IPOBOJIUTHh UCCIEOBAHUE 3aBUCHUMOCTUA OJHOW (DPU3UYECKON BEIMYMHBI OT
JPYroi ¢ MCMOJIb30BAHUEM MPSIMbBIX U3MEPEHUN (3aBUCUMOCTH IYTH PaBHOMEPHO
JBIKYIIETOCS TeJlla OT BPEMEHU JIBMXKCHHUSI TeJla, CUITbI TPEHUS CKOJIBKEHUS OT Beca
Tena, KauecTBa 0OpabOTKU MOBEPXHOCTEH Te€ M HE3aBUCUMOCTU CHJIBI TPEHUS OT
IUTOMIAIA COTMPUKOCHOBEHHS TE€J, CHUJIBI YIPYTOCTH OT YIJIHMHEHHS TPY>KUHBI,
BBITAJIKMBAIONICH CHJIBI OT 00bEMa MOTPYXKEHHOW YacTW Tela M OT IUIOTHOCTH
KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Telld, OT TIIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBUM IJIaBaHUS TEJI, YCIOBUI PaBHOBECHS phluara U 0JI0KOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4EOHOTO HCCIEOBAaHUSA, COOMpaTh YCTAaHOBKY U
BBITIOJHATH U3MEPEHUS, CIIEys MPEIJI0KEHHOMY TIaHy, (DUKCHPOBAThH PE3YIbTATHI
MOJTyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BHJIE TIPEIOKCHHBIX TaOIHIl U
rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

*[IPOBOJUTH KOCBEHHBIE M3MEpPEHMs] (U3MYECKUX BEIUYHUH (IJIOTHOCTb
BEIECTBA JKUIKOCTH MU TBEPAOrO Tejla, CUia TPEHUS] CKOJIbKEHHS, JaBJICHHE
BO3/yXa, BHITAJIIKMBAIOIIAs CUJIa, AEMCTBYIOLIAas HA IOTPYKEHHOE B )KUAKOCTD TEIIO,
KO3 (PHUITMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEYS MPEIOKEHHOM
UHCTPYKUMU: TpU BBINOJIHEHUH H3MEPEHUH COOUpaTh HKCHEPUMEHTAIbHYIO
YCTaHOBKY M BBIYUCIIATH 3HAUYEHUE HCKOMOM BEIMYUHBL;

e cOONIOAATh MpaBujla TEXHUKU OE30MacHOCTU MpU paboTe ¢ JadopaTOPHBIM
000pyI0OBaHUEM;

* YKa3bIBaTh MPUHITUIIBI ACUCTBHSI TPHUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, ATMHAMOMETP, COOOIIAIOIIHECS COCYAbI, 0apOMeTp, phIvar, MO ABMKHBIHI
Y HETIOJBMKHBIN OJIOK, HAKIIOHHAS TITIOCKOCTB;

* XapaKTepU30BaTh MPHUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOI Ha UX OMUCAHUS (B TOM YMCIE: TOJIIMITHUKH,
YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHA TMpecc, MaHOMETpP, BBICOTOMED,
MOPIIHEBOM HACOC, apeoMeTp), HCHOJb3ys 3HAHUS O CBOMCTBaX (PU3UUECKUX
SBJICHUI 1 HE0OX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

* IPUBOJIUTH MIPUMEPHI (HAXOAUTh HHPOPMALIHIO O IPUMEPAX ) MPAKTUYECKOTO
UCIIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >KWU3HU ISl OOeCredeHus
0e30macHOCTH TMpU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMHU,
COXpaHEHHUsSI 370POBbsI U COONIOJEHUS HOPM DJKOJIOTUYECKOTO TIOBEACHUSA B
OKPYKAIOIIEH CPELE;

* OCYILIECTBJIATh OTOOP MCTOYHUKOB HH(opMauuu B HWHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUI



U MyTEM CpPaBHEHMS PA3IMYHBIX MCTOUYHUKOB BBIACIATH MH(OpPMAIUIO, KOTOpas
ABJIETCS] IPOTUBOPEUYNBON UIIM MOKET OBITH HEJOCTOBEPHOM;

* ICTIOJIb30BATh TMPU BBIMOJIHEHUH YUYEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO
AUTepaTypy (pU3MUECKOro coaepikaHus, CIPaBOYHBIE MAaTE€pPHAIbl, PECYPCHl CETH
WuTepuer, BianeTs NpuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

*CO371aBaTh COOCTBEHHbBIC KPAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaNuu (HU3HUECKOTO COJEp’KaHUsi, B TOM YHUCIE
nyOIMYHO JAeNaTh KpaTKUe COOOIIEHHUS O pe3yiabTaTaxX MPOEKTOB WM Y4eOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN IOHSITUWHBINA
anmnapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

*[IpM BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUM pacrpeneisaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTaBJICHHBIMU 3aJjauaMH, CIEIUTH 3a
BBINIOJITHEHUEM IUIaHA [JEHCTBUI, aJ€KBATHO OLIEHUBAaTh COOCTBEHHBIM BKJAJ] B
JEATEIbHOCTh TPYIIBI, BBICTPAWBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHUE,
YUHUTHIBAsE MHEHUE OKPY>KAFOIUX.

K koniy oOyueHus B 8 Kiacce npeMeTHbIE Pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSI YMEHUI:

¢ ICIIOJIB30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKCHUE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSIHHUS BEUIECTBA, KPUCTAUIMYECKHE U
amop(HbIe Tena, HACHIIICHHbI M HEHACHIUICHHBIA Map, BJIAXHOCTh BO3yXa,
TEeMIlepaTypa, BHYTPEHHSISI DSHEpIusi, TEIUIOBOM JBUTATENb, 3JEMEHTAPHBIN
ANEKTPUUECKUI 3apsll, BJIEKTPUYECKOE TI0Jie, MPOBOJHHUKU U JIUBJIEKTPUKH,
MMOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

epa3znuyaTh SBJIECHUA (TEIJIOBOE pacCUIMPEHHE M CKaTue, Terulonepenaya,
TEIJIOBOE pPaBHOBECHE, CMauyMBaHUE, KaNWUISPHbIE SBJICHUS, HWCIApPEHUE,
KOHJEHCAlMs, IUIABJIEHME, KpUCTauM3auus  (OTBEplEBAHHUE),  KHUIICHHE,
Teruionepenaya (TEerIONpPOBOAHOCTh, KOHBEKIUS, U3TYyUEHHE), ANEKTpU3alus Ted,
B3aUMOJICUCTBUE 3apsAJI0B, IEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICVCTBUE MarHUTOB, JIEHCTBHE MArHUTHOI'O IOJISI HA IPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAs! MHAYKIIMS ) TIO OIIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE;

epacrmo3HaBaTh MPOSIBICHHE  M3YYCHHBIX  (U3NYECKUX  SBICHUA B
OKpY>KaloIlleM MHUpE, B TOM Uncie (PU3HUeCcKre sIBICHUS B IPUPOIE: TOBEPXHOCTHOE
HATSHKEHUE U KaWUISPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIIBI B IPUPOJIE, U3ITyUCHHE
Connila, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa,
WHEs, CHera, JJIEKTPUYECKUE SIBIIEHUS B arMmocdepe, 3IEKTPUUECTBO KUBBIX
OpraHU3MOB, MarHUTHOE T0JIe 3eMJId, Apei( MOJIFOCOB, POJIb MATHUTHOTO TOJIS JIsI
KU3HU Ha 3emuie, MOJISPHOE CUSTHUE, IPU 3TOM MEePEBOUThH MPAKTUUECKYIO 3a]1a4y
B yu€OHYI0, BBIJICISATh CYIIICCTBEHHBIC CBOMCTRA (MPU3HAKH ) PU3UYECKUX SBJICHUM;

* OIIMCHIBATh M3YYCHHBIC CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, HCIIONb3YS
¢duznyecKkre BeIMUMHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPT UL, KOJTUYECTBO TEIIOTHI,



yaelbHas TEIVIOEMKOCTh BEIECTBA, YJEIbHAs TeIUIoTa IJIaBJICHUS, YAeJIbHas
TeIJIoTa mapooOpa3oBaHusl, yJeabHasl TEIJIOTa CrOpaHusl TOIUIMBA, KOA(hdUIeHT
MOJIE3HOTO JACHCTBUSL TEIJIOBOM MAaIIMHBI, OTHOCHUTENbHAS BJIAXKHOCTH BO3/yXa,
AIEKTPUUECKUI 3apsij], CHJIa TOKA, DJECKTPUYECKOE HAMNpSKEHHE, COMPOTUBIICHUE
MPOBOJIHUKA, YyJEIbHOE CONPOTHUBIIEHHE BEHIECTBA, paboTa W MOUIHOCTH
AIIEKTPUYECKOTO TOKA), MPU OMUCAHUH MPABUIBHO TPAKTOBATH (PUINUECKUI CMBICH
UCIIONB3YEMBIX BEIWYHH, OOO3HAUYCHUS M EAMHMIBI (PU3UUECKUX BEIMYUH,
HaXOAUTh (HOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTHMH
BEJIMUYMHAMH, CTPOUTH TpadUKHU U3YUCHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEIIUYHH;

* XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHUS U TPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KHUHETUYECKON TEOPUU CTPOCHUS
BELIECTBA, MPUHUUI CYNEPHO3ULIUHN MoJieH (HAa KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsja, 3akoH Oma i yyacTka 1end, 3akoH Jxoyns—Jlenna, 3akon
COXPAaHEHUSl SHEPruM, NMPU 3TOM JlaBaTh CJIOBECHYIO (HOPMYIMPOBKY 3aKOHA M
3aIlMChIBaTh €70 MaTEMaTUUECKOE BhIPAKEHUE;

¢ 00BACHATH (PU3UYECKUE MPOLIECChl W CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX 1IaroB C
Onopoi Ha 1-2 U3yyeHHBIX CBOMCTBA (PU3UUECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;

e pemaTh pacu€THbIC 3a1a4u B 2—3 AEMCTBUSI, UCIIONB3Ys 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOLME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJadd
3alMChIBaTh KPATKOE YCIIOBHE, BBISBIISITH HEJOCTATOK JAHHBIX JIJISl PEIICHUS 3a/1a4H,
BBIOMpPATh 3aKOHBI W (POPMyJibl, HEOOXOAMMBIE IJIsi €€ pEelIeHUusl, MPOBOJUTH
pacuéTel W CpaBHHBATh TMOJYYCHHOE 3Ha4YeHHE (PU3UYECKOW BEIMYMHBI C
W3BECTHBIMH JJAHHBIMU;

*pacrmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PpEIIUTh TMPH MOMOIIH
(Gu3MYEeCKUX METOJIOB, HCIOJb3yS  ONUCAHUE MCCIECIOBaHUS,  BBIICIATH
IIPOBEPSEMOE TPEANOI0KEHNE, OLIEHUBATh MPABHIBHOCTh MOPSAKA MPOBEICHUS
UCCIJIEIOBaHMsI, 1E1aTh BbIBOJIbI;

* IPOBOJIUTH OTBITHI IO HAOIONCHUIO (PU3NIECKUX SABJICHUN WM HU3HUECKUX
CBOMCTB Ten (KanmwUIsipHbIE SIBJICHUS, 3aBUCHMOCTH JaBJIEHUS BO3JyXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH TMpoIlecca OCThIBAaHUS W HarpeBaHUs Npu
U3YyYEeHUH OT LIBeTa H3Jydaromiei (TMOromaroiieii) MoBEpXHOCTH, CKOPOCTH
UCHIApEHUsi BOJbI OT TEeMIepaTyphl XHUAKOCTH M IUIOMIaAUM €€ TMOBEPXHOCTH,
AIEKTPU3aALUs TE1 U B3aMMOJIEUCTBHUE AIEKTPUUECKUX 3aps/iOB, B3aUMOJCHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3yalu3allis MarHUTHBIX TMOJIEH MOCTOSHHBIX MarHWTOB,
JEHCTBUSI MarHUTHOTO TOJII Ha TPOBOJHHUK C TOKOM, CBOMCTBA DJIEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJBUTATENS MOCTOSSTHHOTO TOKa): (pOPMYJIHMPOBATH MPOBEPSIEMbIC
NPEANoJOXKEeHUs, coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO 000pYyI0BaHuUS,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOBL;

¢ BBITIOJIHATH MPSMBIE U3MEPEHUS TEMIIEpaTyphbl, OTHOCUTEIHHOM BIAXKHOCTHU
BO3/lyXa, CHJIbI TOKA, HAMpPSDKEHUS C UCIOJIB30BAaHUEM aHAJOTOBBIX MPHOOPOB U



JATYNKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUI C YYETOM
3aIaHHOU aOCOIFOTHOM MOTPENTHOCTH;

* [IPOBOJIUTH HUCCJIEOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMUYUHBI OT
JIPYrol C HMCHOJB30BAHUEM MPSIMBIX HW3MEPEHHH (3aBUCHUMOCTH COIPOTHUBIICHUSA
IPOBOJHUKA OT €ro JJIMHBI, IJIOMAJMd IONEPEYHOTO CEYEHUS U YAEIbHOTO
CONPOTHUBJIEHUS BEUIECTBA MPOBOAHUKA, CUIIBI TOKA, UIYIIETO Yepe3 NPOBOAHUK, OT
HaIpsHKEHUS! Ha TPOBOIHUKE, UCCIIEI0BAHNE MTOCIEI0BATEIBHOTO U APAIIIIEIIBHOTO
COCTMHEHHI MPOBOJHUKOB): TUIAHUPOBATH MCCIIEIOBAHUE, COOMPATh YCTAaHOBKY U
BBITMIOJIHATH U3MEPEHUS, CIIEAYS MPEIJI0KEHHOMY TIaHy, (GPUKCHPOBAThH PE3YJIbTATHI
MOJlyYeHHOM 3aBUCUMOCTH B BHJAE TaOnuil U rpadukoB, JenaTh BBIBOABI IO
pe3yJibTaTaM MCCIeI0BAHNUS;

*[IPOBOJUTH KOCBEHHBbIE HU3MEpEeHUs (U3MUecKuX BeIUYUH (yJenbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE IPOBOAHMKA, pabOTa M MOIIHOCTb
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHHUS, COOUPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl TMpEeAJIOKEHHONM WHCTPYKLUMH, W BBIYUCIATH 3HAYCHUE
BEJIMYMHBI;

e cOOMIOAATh MpaBujla TEXHUKHA OE30MacCHOCTU MpU paboTe ¢ JaOOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh NPHUHIMIBI  ACHCTBUS  HW3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OMNHMCaHUs (B TOM YHCIE: CHCTEMa
OTOIUIEHUS IOMOB, TUTPOMETP, IMApOBasi TypOMHA, aMIIEPMETP, BOJIbTMETP, CUETUUK
AIEKTPUYECKOW BSHEPruM, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTEIbHbBIC
AIEKTPONPUOOPHI (TIPUMEPHI), IAECKTPUUECKUE MPETOXPAHUTENH, DJICKTPOMATrHUT,
JIEKTPOJBUTATENb IIOCTOSIHHOTO TOKAa), HCIOJB3YyS 3HAaHHSA O CBOWCTBax
bu3HYeCcKUX SBICHUN U HEOOXOAUMBbIC (PU3NUECKUE 3aKOHOMEPHOCTH;

*pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIIbHBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOPaHUs, dJIEKTPOCKOII,
peocTar), COCTaBIATH CXEMBI JJEKTPUUYECKUX LEMNEH C IOCIEeI0BATEIbHBIM U
napajyielbHbIM COEAMHEHUEM D3JIEMEHTOB, pa3inyas YCIOBHbIE OOO3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENIEH;

¢ IPUBOJUTH MIPUMEPHI (HAXOIUTh HH(OPMAIUIO O TPUMEPaX) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KU3HU ISl 00ecreyeHus
0e30MacHOCTH TMpU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOrOo TMOBEIACHUS B
OKpYKaroLIEN Cpeie;

* OCYLIECTBIIATH MOUCK MH(pOpMaIK pusndeckoro conepkanus B lutepuere,
Ha OCHOBE MUMEIOIIMXCS 3HAHUHM U MyTEM CpaBHEHMSI JOTIOTHUTEIbHBIX HICTOYHUKOB
BBIIETIATh MH(OPMALIMIO, KOTOpas SIBISIETCS MPOTHBOPEUYMBON WM MOXKET OBITH
HEJI0OCTOBEPHOM;

* ICTIOJIB30BATh MPH BBINOJHEHUN YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISAPHYIO
auTepaTypy (U3MUECKOTO COACpX aHHs, CIPaBOYHbIE MaTepUaibl, PECYpChl CETH



WutepHer, BiageTh NpuUEMaMu KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3zoBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

*C03/1aBaTh COOCTBEHHBIE IMCHMEHHbIE W KpAaTKHE YCTHBIE COOOIIEHMUS,
00001m1as nH)OPMALINIO U3 HECKOJIBKUX UCTOYHUKOB (DU3HUECKOTO COICpKAHUS, B
TOM  4YHCI€ MyONUYHO  MPEACTABIATH  PE3yNbTaThl  MPOEKTHOM WM
UCCIIEIOBATENBCKOM I€ATETbHOCTH, IPU 3TOM IPaMOTHO MCIOJIB30BaTh U3YUEHHBIH
MOHSTUHUHBIN anmnapart Kypca (U3UKH, COIPOBOXKAATH BRICTYIUICHHUE MPE3CHTAIIEH;

*[IPH BBHINIOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN (PUBNIECKUX
IPOIECCOB  pacHpeneNsiTh OO0s3aHHOCTH B TpPyHIe B COOTBETCTBHH C
MOCTAaBJICHHBIMU 3a/ladyaMH, CIEAWTh 3a BBHIMOJHCHHEM IUJlaHa JACUCTBUU U
KOPPEKTHPOBATh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIAJ B JCSITEIHHOCTD
IpyMNIibl, BEICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISS TOTOBHOCTD
paspemarb KOHQIUKTHI.

K xoniy oOydenus B 9 kiacce mpeMeTHbIE pe3yabTaThl Ha 0a30BOM yPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0OYUAOIIUXCS YMEHUM:

* ICII0JIb30BATh MOHATHUS: CUCTEMA OTCUETa, MaTepuaIbHasi TOUKa, TPaeKToOpus,
OTHOCUTEJIPHOCTh ~ MEXAaHHWYECKOTrO0  JBWXKEHMs,  Aedopmanus  (yopyras,
IUIACTUYECKasl), TPEHHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
NEePErpy3KH, HEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TENO, UEHTP TSHKECTU TBEPIOTO
Tejla, PaBHOBECHE, MEXAHMYECKHE KoJieOaHUs M BOJHBI, 3BYK, MH(pa3BYyK H
yIIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKala AJIEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh M JTaTbHO30PKOCTh, CHEKTPHl UCIYCKAHWS M TOTJIOMIEHUS, anbda,
OeTa- ¥ raMMa-U3Ty4CHHSI, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

epa3nuyaTh SIBICHUA (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOIMHEUHOE
JBMKCHHE, PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABIKEHHE, CBOOOMHOE MaJCHHE
TEJ, pABHOMEPHOE IBMKEHHE 1O OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTHBHOE
JBIDKEHUE, KoJiebaTebHOe ABMKEHHUE (3aTyXaloIIue U BRIHYKICHHBIC KOJIeOaHus),
pE30HAHC, BOJHOBOE  JBM)KEHHME, OTPaX€HUE  3BYyKa, MPSAMOJIMHEHHOE
pacnpocTpaHeHHe, OTPaKEHHE U NPEJOMJIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa’kKeHUE CBETA, Pa3JI0KEHHE OEJIOro CBETa B CIEKTP U CII0KEHUE CIIEKTPaIbHBIX
[[BETOB, JIUCIIEPCHUS CBETA, E€CTECTBEHHAs paJHOAKTHBHOCTb, BO3HHUKHOBEHHE
JMHEHYaTOro CHEeKTpa M3Iy4YEeHHs) M0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (pU3MUecKoe SBICHHE,

epacro3HaBaTh TMPOSBICHHE M3YYCHHBIX  (U3MYECKUX  SIBICHHA B
OKpYy’KarIeM Mupe (B TOM yucie (U3NIECKUe SBICHUS B MPUPOJE: MPHIUBHI U
OTJIUBBI, IBMXKEeHHUE TUIaHeT COHEYHOW CHCTEMBbI, pEaKTUBHOE JBMKCHHUE JKHUBBIX
OpPraHHU3MOB, BOCTIPUSTHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, I[yHaMH, 9X0, I[BETa TEJ, ONTHYECKHE SIBJICHUS B MPUPOAE, OMOIOTHUYECKOE
JEHCTBHE BUIUMOTO, YIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO W3IyUYeHUH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHYECKHE Jy4YH, pPaJHOaKTHUBHOE
U3yYeHUE MPUPOTHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTHBHBIX HM3IYUCHHH Ha



OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7ady B YYEOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

* OIIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3HUECKHUE SIBJIICHUS, UCIIOIb3YS
dbu3ndeckue BEIWYMHBI (CpeOHSAS W MTHOBEHHash CKOPOCTh Telna IpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHUE, TIEPEMEIICHNE, MTyTh, YII0Bas CKOPOCTh,
CHUJIa TPEHHUSI, CUJIA YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOIHOIO NaICHMS, BEC
Tela, WMIYJIbC TeNa, HMMITYJbC CHJIbI, MEXaHWYecKass padoTa W MOIIHOCTD,
NMOTEHIUAJIbHAST JHEpPrusi Tejla, MOJHATOTO HaJd MOBEPXHOCTBIO  3€MIIH,
MOTCHITMAIbHAS JYHEPTUS CXKATOW TMPYKUHBI, KUHETHYECKas DHEPTrus, MOJHas
MEXaHUYeCKas YHEPTHUS, NIEPUOJI U YacTOTa KOoJeOaHUi, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETAa, MOKa3aTelb MPEJIOMIICHUS CpEeJibl), TpU
ONKMCAHUM TPABWIBHO TPAKTOBATh (DPU3UUYECKUN CMBICT HCIOJIB3YEMbIX BEIHYUH,
00O3HAaUeHUsT W EAUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOLIUE JTAHHYIO (DU3UYECKYIO BETUUYUHY C JAPYTUMH BEJIUYMHAMU, CTPOUTH
rpaduKy U3Y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

* XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHUS U TPOIECCHI,
WCITOJIB3YsI 3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIIUTI
CYTICPITO3UIIAA CHJI, TPUHITUI OTHOCUTENBHOCTH [ anmuies, 3akoHsl HproTOHA, 3aKOH
COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAXKEHUS W TIPEIOMIICHHSI CBETa, 3aKOHBI
COXpaHEHUS 3apsA0BOTO0 W MACCOBOTO UYHCEN MPHU SACPHBIX PEAKIUSX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIMCHIBATH €r0 MAaTEMaTHYECKOE
BEIpQKEHUE;

¢ 00BACHATH (DU3UYECKHE TPOIECCHl W CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCT€ CHUTyallMii TPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JTOTUYECKUX II1aroB C
OTIOPOii Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3HUECKUX SBICHUHN, PU3NUYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

e peliath pacyETHhIE 3a4a4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIBI, CBA3BIBAIONTNE (DU3UUYECKHE BEIMYUHBI: HA OCHOBE
aHajau3a YCJIOBHUS 3aJlaud 3alUChIBaTh KPaTKOE YCJIOBUE, BBISBJIATH HEAOCTAIOIINE
WM U30BITOYHBIE JTAHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE MJIs
pelieHus, MPOBOJWTH PACUYETHl M OICHUBATH PEATMCTUYHOCTH IMOJYYCHHOTO
3HaYCHUS (PU3NYSCKON BETUIMHEL;

epacro3HaBaTh MPOOJEMbI, KOTOPBIE MOXXHO pCIIUTh TPH ITOMOIIH
(GU3MYECKUX  METOJIOB, HCIIOJB3ys  OINMMCAHWE WCCIICIOBAHUSA,  BBIICIATH
MIPOBEPSIEMOE TPEANOJI0KEHNE, OIICHUBATh MPABWIBHOCTh TMOPSIKA MPOBEIACHUS
WCCJICIOBAHUSI, JIeTIaTh BBIBOJBI, HMHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOCHUN U
OTIBITOB;

* IPOBOJIUTH OTBITHI TIO HAOIONCHUIO (DU3UIECKUX SBIICHUN WA (PU3UUECKHUX
CBOMCTB Ten (M3y4eHre BTOpOro 3akoHa HprOTOHa, 3aKOHA COXPAHEHHS YHEPTHH,
3aBUCUMOCTh TEpHO/aa KOJeOaHWil TMPYKUHHOTO MasiTHUKa OT MacChl rpy3a u
KECTKOCTU TPYKUHBI W HE3aBUCUMOCTh OT aMIUIUTYIbI MajbIX KOJeOaHM,
NPSIMOJIMHEMHOE PacipoCTpaHEHUE CBETA, Pa3sIoKeHHE OelIoro CBeTa B CIEKTD,



U3y4YeHUE CBOMCTB HM300pa)k€HUsi B IUIOCKOM 3€pKalie U CBOMCTB H300pa)keHus
npeaMeTa B coduparoieit JTMH3e, HaOII0IeHUE CIUIONIHBIX U JJMHEHYAThIX CTIEKTPOB
U3ITyYEHHsI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
0o0OpyZ0BaHUs, OMHUCHIBaTh XOJ OMNBbITA M €ro pe3yibTarbl, (HOopMyIUpoBaTh
BBIBO/IbI;

* IPOBOJIUTHh NMPU HEOOXOAMMOCTH CEpPHUI0 TMPAMBIX H3MEPEHUM, Ompeess
CpellHee 3HaueHue u3MepseMor BeanduHbl ((POKyCHOE paccTosiHue coOuparoiien
JIMH3BI), 000CHOBBIBAThH BBIOOD crioco0a n3mMepeHus (M3MEepUTEILHOTO Mpruoopa);

*[IPOBOJIUTH  MCCJICIOBAHHWE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCUMOCTb IyTH OT BpPEMEHH MpHU
PaBHOYCKOPEHHOM JBIDKCHHU 0€3 HavYaJlbHOW CKOPOCTH, TEpHoja KOJeOaHMiA
MaTEeMaTHYECKOTO MasiTHUKA OT JAJUHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHS CBETA
OT yrija NaJeHUs M YyIJIa MpelIoMJIEHUs OT YyIJla MaJeHus): IUIaHHUpPOBATh
UCCJIEIOBAHUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DUKCUPOBATh PE3YIbTAaTh
MOJIy4YEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIUYMH B BHUJIE TaOmHIl U rpaduKoB,
JienaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

* [IPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEIUYUH (CPEHSAS CKOPOCTh
U YCKOpEHHE Tella IMPU PAaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOIHOIO
naJeHus, )KECTKOCTh NMPYKUHBI, KOAPPUIUEHT TPEHUSI CKOJIbKEHUS, MEXaHUYeCKast
paboTa M MOIIHOCTh, YacTOTa M TMEpPUOJ KoJeOaHUN MaTeMaTUYeCKOTro MU
IPY>KMHHOT'O MasiTHUKOB, ONTUYECKas cujla COOMparoIiel JIMH3bI, PaliOaKTUBHBIN
¢oH): MIaHUpPOBaTh H3MEPEHMs, COOUpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITNIOJIHATH U3MEPEHUS, CIIeAYs MPEII0KEHHOW HHCTPYKLUH, BBIYUCIIATD 3HAUYCHUE
BEJIMYMHBl M AHAJU3UPOBATh TMOJYYEHHBIE PE3yNbTaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

e cOOMIOAATh MpaBujla TEXHUKU OE30MacHOCTU MpU paboTe ¢ JadopaTOPHBIM
000pyI0BaHUEM;

epa3nMyaTh OCHOBHBIC TPHU3HAKH HW3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepHuaibHas TOYKa, aDCOIOTHO TBEPJIOE TENO, TOUEUHBIN UCTOYHUK CBETA, JIyY,
TOHKas JINH3a, IUIaHEeTapHasi MOJeJIb aTOMa, HYKJIOHHAsi MOZIeJIb aTOMHOTO S/1pa;

* XapaKTepU30BaTh MPUHIMUNBI  JIEHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OMHMCAaHUA (B TOM YHUCIE: CIUIOMETD,
JATYMKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHUS], paKeTa, 3X0JIOT, OUYKU, TIEPUCKOTI,
doroanmapar, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, TO3UMETpP, Kamepa
Bunbcona), UCTIob3ys 3HaHMS O CBOMCTBAX (DM3UUECKUX SIBICHUM U HEOOXOAUMBIC
bu3nuecKre 3aKOHOMEPHOCTH;

* ICTIOJIB30BAaTh CXEMbl M CXEMATHUYHBIC PUCYHKH W3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTUYECKUX TIPOIECCOB TIpU
peleHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JJIsi MOCTPOCHHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIieit JIMH3E,

* IPUBOJUTH MIPUMEPHI (HAXOIUTh UH(OPMAIUIO O TPUMEPAX ) TPAKTUUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >XU3HU il 0OecreyeHus
0e30MmacHOCTH MpU OOpaIeHNH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBaMH,



COXpaHEHHUs! 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYKaroLIEH Cpeie;

* OCYIIIECTBIIATH MOUCK MH(OpMaIuu ¢pu3ndeckoro cojaepxanus B Matepuere,
CaMOCTOSITENILHO (HOPMYJIUPYS TTOUCKOBBIN 3alpoC, HAXOAUTh IyTH OMPEICICHUs
JIOCTOBEPHOCTH TMOJIY4eHHON HHQOpPMAIMM HAa OCHOBE HMEIOIIMXCS 3HAHUU H
JOTIOJTHUTENBHBIX HCTOYHUKOB;

* ICTIOJIB30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJaHU HAay4YHO-TIOMYJISAPHYIO
JAUTEepaTypy (pU3MUECKOro coaepiKaHus, CIIPaBOYHBIE MaTEpHalbl, PECYPChl CETH
WuTepuer, BianeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oOBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

*CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHGOpPMaIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOrO COAEpKaHUs, MyOJIUUHO
IIPEACTABIATH PE3YJIbTAaThl IPOCKTHOM WIIM UCCIIEN0BATEIBCKON AEATEIBHOCTH, IIPU
9TOM TIPAaMOTHO HCIOJB30BAaTh W3Y4YECHHBIM INOHATUHWHBIA anmapar u3y4aeMoro
pasznena (QU3MKM U CONPOBOXKIATh BBICTYIUIEHHE MpEe3eHTalued ¢ y4éTrom
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ae/ioB U TeM (uudposbie)
KonrpoasHubie | IlpakTuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBarTejibHbIE
padoTsbI padoThbI
pecypchbl
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPY KAIOIIEro MUpPa
bubmnoreka LIOK
11 o - 2
MSHIE - Hayka o fipaporne https://m.edso0.ru/7f416194
1.2 ®dusndecKue BeIIMINHBI 2 1 bubmorexa HOK
https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO/I TO3HAHUS httos://m.edso.ru/7f416194
Hroro 1o pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNsI 0 CTPOEHHHU BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHAE BEIECTBA https://m.edso0.ru/7f416194
99 JIBr>KeHME M B3aNMOJICCTBHE YaCTHIL 2 1 bubnuoteka [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHHIE COCTOARMA BetmecTsa https://m.edso0.ru/7f416194
Wroro mo pazneny )
Pa3nen 3. /IBU:KeHHe M B3aMMOelCTBHE TeJl
Bbu6nmuoreka [JOK
3.1 M 3
CXAHHHCCROC ABIDKEHHC https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.2 Wne acca, IIOTHOC 4 1
HEPHIA, Macca, TIOTHOCTS https://m.edso0.ru/7f416194



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

bu6mmoreka [IOK

33 Crura. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiienune TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [asnenue. [lepenaya naBiaeHus TBEPABIMU 3 bubnnoreka [HOK
' TEIaMH, KUJIKOCTSIMH U ra3aMH https://m.edso0.ru/7f416194
bubmuorexa [JOK
42 | Hasnenue xcupocts > https://m.eds00.ru/7f416194
bubmnoreka LIOK
4. A
3 TMoChepHoe AaBieHHe 6 https://m.edso0.ru/7f416194
44 JelicTBHE KUAKOCTH U ra3a Ha MOrPYyKEHHOE B ; 3 bu6mmorteka [IOK
' HUX TEJIO https://m.edsoo.ru/7f416194
Hroro nio pazneny 21
Paznen 5. PaboTa u MOIIHOCTDH. JDHeprusi
bu6mmoreka [IOK
1 P 1
> 400Ta  MOIIHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTRIC MEXAHHIMBT https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexaiieckast oHepris 4 ! https://m.edso0.ru/7f416194
Wroro mo pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
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8 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/iesioB M TeM uudpoBbie
Ne n/m P Konrtpoabnbie | [IpakTudeckue (wicpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TenjioBbie ABJICHUSA
bubnuoreka [JOK
11 i 7
CTpOCHHE 1 CBOHCTBA BelLICCTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1
CILIOBBIC HPORECCHE > https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Pa3nes 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUUECKHE 3apsAibl. 3apsLKCHHbBIE TeTa U 7 1 bubnnoreka [IOK
' X B3aUMO/ICVCTBUE https://m.edsoo.ru/7f4181ce
bu6nmmoteka [IOK
2.2 IT i i 20 2 7
OCTOAHRHBIH SICKTPHICCKAN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexka I[IOK
2. M 1 1.
3 ATHITTHbIC ABCHILT 6 ° https://m.edsoo.ru/7f4181ce
bu6nunoreka [IOK
24 4
DUICKTPOMArHHTHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
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9 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrtpoabnbie | [IpakTudeckue (wicpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paszgea 1. Mexannueckue siBJICHUSA
11 MexaHn4YecKoe IBH)KEHHE U CITOCOOBI €ro 10 1 bubnuoreka [JOK
' OITUCAHHUS https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B i 20 1 3
SanmoaeHcTBIe Tel https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
13 3 10 3
AKOHRL COXpAHHI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJe0aHUsI M BOJHBI
bu6nmmoteka [IOK
2.1 M 0 7 3
CXAHHHCCIIE KONCOAI https://m.edsoo.ru/7f41a4a6
bu6mmorexka I[IOK
2.2 M .3 8 1 3
CRAHHHICCIHE BOTIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3nes 3. DiIeKTPOMArHUTHOE 10JI€ U DJIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHUTHOE TI0JIC U 6 9 bubnmnoreka [IOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE sIBJIEHHSI
b K
4.1 3aKOHBI pacCIPOCTPaHEHUS CBETA 6 2 nommorexa [10

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK
4.2 JI 0 6 3
YH3bL H OHTHACCKIE TpHOOPEL https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznea 5. KBanToBble ABJIeHUA
bubnnorexa [JOK
51 Hcnyckanue 1 MorionieHue CBeTa aToMOM 4 1 httos://m.edsoo.ru/7f41aa6
bubnuoreka [IOK
52 (TpoeHHe ATOMHOTO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
>3 AAnepisie peaxiin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznen 6. IloBTopuTe/1bHO-0000 A0 ML MOY.Ib
6.1 [ToBTOpEeHue u 06001IeHNE CONIEpKAHUS 9 9 bubnuoreka [LIOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IMPOBEPSIEMBIE TMPEIMETHBIE PE3YJBTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOM TITPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
MPoBePSIEMOro
pe3yJjabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'IbHOI7[ nmporpaMmMsI OCHOBHOTI'O 06mer0 06pa303aﬂnﬂ

11

HCIIOJIB30BATh N3YYCHHBIC ITIOHATHA

1.2

pa3jinvaThb ABJICHUA 110 OMMCAHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

13

pacrio3HaBaTh IPOSIBIIEHHME M3YYCHHbIX (U3MUECKUX SBJIECHUI B
OKpY’KalolleM MHUpe, B TOM 4ucie (pu3nyeckue sBJICHUs B IPUPOAE, IpU
TOM IIepeBOJUTh NPAKTUYECKYIO0 3aJadyy B YyueOHYI0, BBIJIEIATH
CyIIECTBEHHBIE CBOICTBA (MIPU3HAKH) (PU3NIECKUX SBICHUI

14

OIUCBIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCTIONb3YS
¢u3nyeckue BEIMYMHBI, IPU OINUCAHUM TPABWIBHO TPaKTOBATh
(bu3nuecKuii CMbIC UCTIONb3YEMbIX BEIUYHH, UX 0003HAUCHHS U €AMHULIbI
(GU3NUECKUX BEIWYHMH, HAXOAWUTh (HOPMYJBI, CBS3BIBAIOIINE JaHHYIO
(Gu3NYECKyI0 BEJIMYMHY C JPYTMMM BEIMYMHAMH, CTPOUTH TIpaduKu
U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINUYNH

15

XapaKkTepU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHUS W TIPOIECCHI,
WCIIONB3YySl M3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE

1.6

00BACHATH (hU3HUECKUE SBJICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallull NPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATH IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00BbsCHEHHE n3 1 — 2
JIOTMYECKUX 1IaroB ¢ ornopoi Ha 1 — 2 u3yyeHHbIX CBOMCTBA (PU3NUECKUX
ABJIEHUH, PU3NUECKUX 3aKOHA U 3aKOHOMEPHOCTH

1.7

pemarh pacdy€THble 3aa4d B 1 — 2 NEUCTBHS, WCMOJB3yS 3aKOHBI U
dbopMysbl, CBsI3bIBAlOMNE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAM3a
YCIIOBUS 3aJ1a4M 3aITUCHIBATh KPATKOE YCIOBHE, MOJCTABIATH (PU3UUECKHe
BEJIMYMHBI B (DOPMYNBI ¥ MPOBOJUTH Pacu&Thl, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIC JIJISl PEIIeHUs 3a/1a4, OIICHUBATh PEATMCTUYHOCTh
MOJIy4eHHOU (hH3HUECKOl BETUUNHBI

18

pacrno3HaBaTh MpOOJIEMBbI, KOTOpPbIE€ MOXHO pEHIUTh MpU MOMOIIU
(U3MUYEeCKUX METOIOB, B OITMCAHUN MCCIIEIOBAHUS BBLACTATH IPOBEPsEMOe
npeanonoxkenue  (TUmorTesy),  pasziauyaTb W HWHTEPHPETHPOBATH
MOJTYYEHHBIN Pe3ysbTaT, HAXOIUTh OUIMOKH B XO/I€ OMBITA, JIEJIaTh BBIBO/IBI
II0 €r0 pe3ynbTaTamMm




1.9

MPOBOAWTH OMNBITHI MO HAOMIONEHUI0 (PU3MUECKUX SBICHUN WU
buznyeckux CBOICTB Te: dbopMynupoBath poBepsieMble
MIPENOI0KEHUs, COOUPaTh YCTaHOBKY U3 MPEJIOKEHHOT0 000pyI0BaHUS,
3aMKCHIBAThH X0/ OMbITA U (POPMYIIUPOBATH BBHIBOIBI

1.10

BBIMIOJHATH MPSMBbIE M3MEPEHHsI C HCIIOJIIb30BAHHEM aHAJIOTOBBIX U
nu(ppoBBIX MPUOOPOB, 3aMKCHIBATh IMOKa3aHUsA MPUOOPOB € Yu&TOM
3aJIaHHON a0COJTIOTHOM MOTPEIIHOCTH U3MEPEHHIA

111

MIPOBOAMTD UCCIIEIOBAaHUE 3aBUCMOCTH OJTHOM (PU3MUECKON BETMUYMUHBI OT
Jpyro C HCHOJb30BAaHUEM MPSMBIX H3MEPEHUH, Y4YacTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro HCCeoBaHusl, coOUpaTh YCTAaHOBKY U
BBITIONHATh M3MEPEHUS, CIEAys MPENTIOKEHHOMY IUTaHy, (UKCHPOBATH
pe3yNbTaThl MOJNYYCHHOW 3aBUCHUMOCTH (PU3NYCCKUX BEIMYMH B BUJC
MPEIJIOKEHHBIX TAOMUI] ¥ TpadUKOB, NENaTh BBIBOJIBI IO PE3yiIbTaTamM
HCCIIEIOBaHUS

112

MNpOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I'~I€CKI/IX BCJIIMYHH, CJICOYyA
HpeHHO)KeHHOﬁ HWHCTPYKIUMU: IIPpU BBINIOJIHCHUA H3MepeHHI>i CO6I/IpaTB
SKCHHCPUMCHTAJIbHYIO YCTAHOBKY UM BBIYUCIATH 3HAYCHUC HCKOMOM
BCIINYMHBI

1.13

coOII0IaTh IPAaBUIIA TEXHUKH 0€30IaCHOCTH MPH paboTe C JT1ad0paTOPHBIM
00opynoBaHruEM

1.14

yKa3blBaTh MPHUHLUIBI JeHCTBUSA MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUIBI JEHCTBHS HW3YYEHHBIX MpHOOpPOB U
TEXHUUYECKHUX YCTPOMICTB C IOMOIIbIO UX ONHCAHUS, UCIIONb3Yys 3HAHUS O
CBOICTBaxX (PU3NYECKUX SIBICHUN U HEOOXOJUMBbIEe (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOANUTH  TNpUMEpPhl  (HAaXOAUTh HMHPOpPMALMI0O O  IpUMepax)
MPAKTUYECKOIO MCIOIb30BaHUs (DU3MUECKUX 3HAHUW B IOBCEAHEBHOMU
JKU3HU 17151 oOecrieueHus: 0e30MacHOCTH MpU OOpalleHHuH ¢ IpubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHS 3J0pOBbS U COOJIOIEHUS
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKpYXKaroIleH cpene

1.16

OCYIIECTBIISAITh OTOOp HMCTOYHUKOB HH(pOpManuu B cetu HHTepHET B
COOTBETCTBUU C 3aIaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUW W TIYTEM CPABHEHUS PA3JIUYHBIX HCTOYHUKOB BBIIEIATH
nH(pOpMaIHI0, KOTOpasi SBISETCS MPOTHBOPEUYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM

1.17

MCIIOJIb30BATh MPH BHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHOIOMYJISIPHYIO
auTepatypy  (U3MYECKOTO COJEpIKaHUs, CIPABOYHBIE MaTepHAIbI,
pecypcsl cetu HTEepHET, BIaJeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHPOPMAIIUU U3 OJHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 HICTOYHUKOB HH(pOpMAIMU (PUZNIECKOTO COCPIKAHUS, B TOM
qucine MmyOnuYHO JenaTh KpaTKHE COOOMICHMS O pe3ynbTaTax HMpPOEKTOB




WIM Yy4YeOHBIX HCCIEOBAHUN, TPH 3TOM TPaMOTHO UCIIOJIb30BaTh
W3yUYEHHBIH TOHATUHHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUICHHE MTpe3eHTaINeH

1.19

IPU BBINOJIHEHUN Y4YE€OHBIX NPOEKTOB M MCCIEIOBAaHUH paclpeneisiTh
00513aHHOCTH B TpYINIE€ B COOTBETCTBUM C IIOCTAaBJICHHBIMHU 3a/layaMH,
CIIEIUTh 3a BBIIOJHEHUEM IUIAHA JCWCTBHM, aJ€KBATHO OLECHUBATh
COOCTBEHHBIM  BKJaJ B  JI€ATEIbHOCTb  TIpYIIbI, BbICTpauBaTh
KOMMYHHUKaTUBHOE B3aUMOJCHCTBHE, YUUTHIBAasE MHEHUE OKPYKAIOLIUX

8 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeIbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

11

HCIIOJIB30BaTh IOHATHUA

1.2

pa3iuyaTh SABJICHUS 10 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

13

pacrio3HaBaTh IPOSIBICHHE HU3YYCHHbIX (U3WYECKMX SBJICHUH B
OKpY’KalolIeM MHUpPE, B TOM 4Hcle (GU3NYECKUE SBJICHUS B MPHPOJIE, MPH
3TOM MEpPEeBOJAMTH IPAKTUYECKYI0 3ajadyy B Y4eOHYIO, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SIBJIECHUN

14

ONKCHIBATh U3yUEHHBIE CBOMCTBA TEN M (PU3NYECKHUE SIBICHUS, UCIOIb3Ys
¢usznyeckue BETUYMHBI, NPU ONUCAHUM TPABUIBHO TPAKTOBATh
¢u3nyeCcKuil CMBICI HCHOJB3YEMBIX BEIMYMH, 00O3HAYEHUS U EIMHMIIBI
(Gu3NYECKUX BEJIWYUH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JAHHYIO
Gu3MUecKyl0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUUNH

15

XapaKTCpPU30BaTb CBOMCTBaA TCI, q)HSH‘{CCKI/Ie SABJICHUA U MPOLECCCHI,
HCIIOJIB3YysA  HM3YYCHHBIC 3aKOHBI, IpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa U 3aIUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUEC

1.6

OOBSICHATh (U3NYECKHE TPOLECChl U CBOMCTBA TeJN, B TOM YHCIE U B
KOHTEKCTE CUTYallUid MPAaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABIATH
NPUYHMHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTH 00BSICHEHUE U3 1 — 2 TOTHYECKUX
[IaroB ¢ MOMOIIBI0 1 — 2 WM3yYeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH,
(bu3nUecKrX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacdy€THbIE 3a7aud B 2 — 3 JEHCTBUA, MCIOJNb3Ys 3aKOHBI U
dbopMysbl, CBs3BIBarONIME (U3MUECKHE BEIWYWHBI: Ha OCHOBE aHAIHM3a
YCIIOBHS 3a/1audl 3aIlMChIBaTh KPAaTKOE YCIOBME, BBIABIATH HEAOCTATOK
JaHHBIX JJI peleHus 3aJadd, BBIOMPATh 3aKOHBI UM (QOPMYJIBL,
HeoOXoauMble ISl €€ pelieHHsl, MPOBOAMTH pPACUETBl M CPAaBHUBATh
MOJy4eHHOE 3HaUeHUe (PU3MUECKON BETMUUHBI C U3BECTHBIMU JTAHHBIMU




18

pacrno3HaBaTh MNpoOOJEeMbl, KOTOpPbIE MOKHO PEHIMTh MpPH MOMOILU
(bu3NYECKUX METOJIOB, MCIIONIBb3Yys OINHCAHWE HCCIEAOBAHUSA, BBIICIATH
MpOBEpsiEeMOE  MPEAINONIOKEHHE, OIECHUBAaTh MPABHIBHOCTh TMOPSIKA
MIPOBECHUS UCCIIEIOBAHUS, J€IATh BHIBOIbI

1.9

IPOBOAUTH OMNBITHI MO HAOMIOACHHIO (PU3UYECKHX SIBICHUNA WK
buznyecKkux CBOIICTB TeJ: dbopMynupoBath MIpOBEpsiEMbIE
MPEIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000py10BaHHUS,
OIKCHIBAThH X0/ ONbITa U (HOPMYJIUPOBATH BHIBOJIBI

1.10

BBINOJIHATH NPSIMbIE U3MEPEHUS C UCTIOIb30BAHUEM aHAJIOTOBBIX TPUOOPOB
U JTaTYUKOB (PU3MUECKUX BEIIMYMH, CPABHUBATH PE3YJIbTAThl H3MEPEHUN C
y4€TOM 331aHHON aOCOJIFOTHON MOIPEIIHOCTH

111

MPOBOJIUTH MCCIIEIOBAHNE 3aBUCUIMOCTH OAHOHN (PM3NYECKOI BEIIMYMHBI OT
JpYyroi C UCHOJB30BAaHUEM MPAMBIX H3MEPEHHN: IIJIAHUPOBATh
UCCIIeJOBaHUe, cOOMpaTh YCTAaHOBKY W BBINOJHATh H3MEPEHMs, CIEnys
IOPEUIOKEHHOMY  IIJIaHy, (UKCHpPOBAaTh  pe3yibTaThl  IOJy4YECHHOMH
3aBUCUMOCTH B BUJi€ TaOIUIl ¥ rpauKoOB, JeJ1aTh BHIBOJIBI 110 pe3ysIbTaTaM
UCCIIEIOBAaHUS

112

IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEJIMYMH: IJIAHUPOBATH
U3MEpeHusi, CcoOMpaTh OKCHEPUMEHTAIBHYIO  YCTAaHOBKY,  CIEIys
IPEUI0KEHHON MHCTPYKLIUH, U BBIYUCIISATh 3HAUYEHNUE BEJIMUUHBI

1.13

cOOJIrOIaTh MpaBHiia TEXHUKHA O€30MaCHOCTH NIPU paboTe ¢ 1Ta00paTOPHBIM
000pyI0BaHHEM

1.14

XapaKTepu30BaTh TMPUHLIMIIEI  JAEHCTBUS HW3YyYEHHBIX TNPHUOOPOB U
TEXHUUYECKHUX YCTPOMICTB C ONOPON Ha MX ONMCAHMSI, UCIOJIB3Ys 3HAHUA O
CBOMCTBaX  (U3MYECKUX SABICHUM U  HeoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacio3HaBaTb MNPOCTBIC TEXHHUYCCKUC yCTpOﬁCTBa H HU3MCPUTCIIBHBIC
HpI/I60pBI Imo cXeMaM M CXCMATHUYHbBIM PHCYHKaM, COCTAaBJIATH CXCMbI
JNEKTPUYECKUX LeNed €  MOCIENOBATENbHBIM M IAapajulesIbHbIM
COCTMHEHUEM DJIEMEHTOB, Pa3inyasi YCIOBHbIE O003HAUYECHUS 3JIEMEHTOB
AIEKTPUYECKUX LENei

1.16

NPUBOANTH  TpUMEPHl  (HaXOMUTh  HWHPOpPMAIMIO O  MPHUMEpPax)
NPAaKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B IOBCEIHEBHON
XKHU3HH JUIs obecnieueHust 0€30MacHOCTH MpU OOpalleHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOHUCTBAMH, COXPaHEHHs 37I0POBbS U COOIIOIEHUS HOPM
HKOJIOTMYECKOTO TIOBEICHHS B OKPY’KaloIeil cpene

117

OCYIIECTBIISITh MOUCK HHpOpManuu (PU3NYECKOTO COJAEP’KAHUS B CETH
HNHTepHeT, Ha OCHOBE MWMEIOIIUXCS 3HAaHUM W NYTEM CpaBHEHUS
JIOTIOTHUTEIbHBIX HCTOYHUKOB BBIJENATH MH(POPMAIIHIO, KOTOpas SIBISETCS
POTUBOPEYMBON MII MOXKET OBITh HEZIOCTOBEPHOI

1.18

UCTIOJIb30BATh MPH BBHITIOTHEHUH YUEOHBIX 3aJaHHH HAYYHO-TIOMYJISIPHYIO
JIUTEpaTypy PU3UUECKOT0 COACPIKaHuUs, CIPABOYHBIE MaTepHAIIbl, PECYPCHI




cetru HTepHer; Biagerb NpUEMaMH  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYT'YIO

1.19

co371aBaTh COOCTBEHHBIC IHUCHMEHHBIC M KPAaTKHWE YCTHBIE COOOIIEHUS,
0000mas MHPOPMALMIO W3 HECKOJbKHUX HCTOYHHUKOB (PH3UYECKOTO
COJICpXKaHUsA, B TOM YHCIE MYOJUYHO TMPEIACTABIATh PE3YJIbTAThI
MIPOCKTHON MJIM MCCIIEIOBATEIBCKON ACATEIHHOCTH, TP 3TOM TPaMOTHO
UCTOJb30BAaTh HW3YYEHHBIH TOHATUHWHBIA ammapaT Kypca (QHU3HKH,
COTIPOBOXIATh BBICTYIUICHUE MPE3CHTAITUEH

1.20

IpU BBHIOJHEHHUH Y4YEOHBIX TNPOEKTOB M HCCIEAOBAaHUHN (pU3MuecKux
IPOLIECCOB PACHPENENIATh OO0S3aHHOCTH B TIpPyINIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 33/1a4aMH, CJICIUTH 3a BBIOJIHEHUEM IUIaHA JEHCTBUHI H
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIH BKJIaJX B
JEATEIIBHOCTD IPYIIIbI, BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
HPOSIBIISISI TOTOBHOCTB pa3peraTb KOH(DIUKTHI

9 KJIACC

Kon
MPOBEPSIEMOro
pe3yJabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmsI OCHOBHOTI'O o01Iero 06p330BaHI/IH

11

HCIOJIb30BATh U3YYCHHBIC ITOHATUS

12

pa3jinvaTh ABJICHUA 110 OITMCAHUIO UX XaPAKTCPHBIX CBOICTB U HA OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/ILIGCKOC SABJICHUC

13

pacrio3HaBaTh IPOSIBJICHHE HW3YYEHHBIX (PU3MYECKMX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4Hcie (U3NYecKHe SIBICHUS B IPUPOJE, NPH
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3adadyy B Yy4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMN

14

OIUCHIBATh N3yUYEHHBIE CBOWCTBA TN U (PU3UUECKUE SBICHUS, UCTIONb3YS
¢u3znyeckue BEIUYMHBI, MPU ONHCAHMM TPABUIBHO TPAKTOBATh
(bu3HYECKUN CMBICI MCTIOJIb3YEMbIX BEJIIMYMH, 0003HAUYEHUS U €IUHULIBI
(bu3NYECKUX BEJIWYUH, HAXOIUTh (OPMYIIbI, CBS3bIBAIOIIME JAaHHYIO
¢u3MUecKyl0 BEIWYMHY C JPYTMMH BEJIMYMHAMM, CTPOHUTH TIpaduKu
M3YYEHHBIX 3aBUCHMOCTEN (PU3HUECKUX BETUUNH

15

XapaKTepU30BaTh CBOMCTBA Tell, (PU3HYECKUE SBJICHHUS M IIPOIIECCHI,
WCIIONIb3ysl M3YYEHHBIE 3aKOHBI, IIPU O3TOM JaBaThb CIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHIECKOE BBIPAKECHUE

1.6

OOBSICHATH (PU3MUECKUE TPOIECCH M CBOWCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIUil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsICHeHHEe u3 2 — 3
JIOTHYECKUX LIaroB C MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA (PU3NUECKUX
SIBJICHUH, QU3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH




1.7

pemarh pacy€THbIC 3adaud (OMHUpArOIIUEecs Ha cuctemMy u3 2 — 3
YpaBHEHHIA), UCIIOJIb3YS 3aKOHBI M (POPMYIIBI, CBS3bIBAIONIHE (pU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3aJlaud 3allUChIBATh KPATKOE
YCJI0BUEC, BBIABJIATHE HEAOCTAIOIINUEC HUIIN I/I36BITO‘-IHBIG JaHHBIC, BBI6I/IpaTB
3aKOHBI U (HOPMYJIBbI, HEOOXOIUMBIE JJISl PELICHUS, TPOBOIUTH PACUETHI U
OLCHUBAThL PCAIUCTUYHOCTL IOJIYYCHHOI'O 3HAYCHUA (I)I/I?;I/I‘IGCKOI\/JI
BCIINYNHBI

18

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TMOMOIIU
(U3HYECKUX METOJIOB, HCIIONB3ys OMHMCAHHWE HWCCIICIOBAHUS, BBIICISATH
MPOBEPSIEMOE  TPEAINOJI0KEHUE, OLIEHUBATh MPABUIBHOCTh IOPSIKA
MPOBEJCHUS  HMCCIEAOBaHUsA, JellaTh BbIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHHUIA 1 OTBITOB

1.9

IPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (U3WYECKUX SBICHUA WU
(GU3MUECKUX CBOMCTB TEN: CaMOCTOSITENBHO COOMpaTh YCTaHOBKY M3
n30BITOYHOrO Habopa 000pyNOBaHMSA, OINUCBHIBATH XOJA ONbITA U €ro
pe3yabTAThI, POPMYINPOBATH BEIBOBI

1.10

MPOBOJUTH IPU HEOOXOAMMOCTH CEPHIO MPSAMBIX U3MEPEHUH, OTPEIEIISIsI
cpeiHee 3HAYeHHE U3MepsieMol BEeMUUYUHBI ((OKYCHOE pPacCTOSHHE
coOuparonield JHMH3bI), OOOCHOBBIBATH BBHIOOP cmocoba M3MEpeHUs
(u3MepuTeIHLHOTO pUOOpa)

111

IPOBOJUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEJIWYMH C
WCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHUI: IUIAHUPOBATh MCCIEN0BaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh YCTAHOBKY, (DUKCHUPOBATh PE3YJIbTaThl
MOJIyUEHHOM 3aBUCHMOCTH (PU3MUECKUX BEJIMYMH B BUAE TaOIMLIU
rpaduKoB, JeN1aTh BBIBOJIBI 10 pE3yJIbTaTaM HCCIe10BaHUs

112

POBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYMH: IUIAHUPOBAThH
U3MEpeHusi, coOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHATH
U3MEPEHHUs, CIIeAys MPEIIOKEHHOW MHCTPYKLUHU, BBIYUCIATH 3HAYEHUE
BEJIMYMHBI ¥ aHAIU3UPOBATh MOJYyYEHHBIE PE3YyJIbTaThl C YUETOM 3aJaHHON
MOTPELIHOCTH U3MEPEHUN

1.13

coOroaaTh MpaBuiia TEXHUKH 0€30IaCHOCTH MU padoTe ¢ 1a00paToOpHBIM
000pyI0BaHNEM

1.14

pa3jindyaTb OCHOBHBIC IIPU3HAKH HU3YYCHHBIX (bHSI/IquKI/IX MOJEJIeH:
MaTcepHraJibHad TOYKa, a0COJIIOTHO TBéleOC TECIIO, TOYEYHBIM HCTOYHHK
CBCTA, JIY4, TOHKas JIMH34a, IIJIAHCTApHAd MOACIIL aTOMa, HYKJIIOHHAas
MOZCIIb ATOMHOTO dapa

1.15

XapaKTepu30BaTh TMPUHLIMIBI JACHCTBHS HM3YyYCHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOU HAa UX ONHCAHHUS, UCIOJb3Ys 3HAHUA O
CBOMCTBAaX (U3MUECKUX SBIEHUH M HEoOXoaumble (U3NUECKUe
3aKOHOMEPHOCTH

1.16

HCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3yYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKHUX MPOIIECCOB




IpU PEIICHUN yYeOHO-TIPAKTUYECKHX 33/1a4, ONTHYCCKHE CXEMBI UIS
MOCTPOCHHS N300pa’KEHHUH B TUIOCKOM 3€pKaJie M COOMPAIOLIEH JTHH3e

1.17

NPUBOJUTH  TpPHUMEPHl  (HaXOAuTh HMHMOpMAIMIO O  TMPHUMEpax)
NPaKTUYECKOTO KCIIOJIb30BaHMs (PU3MYECKUX 3HAHUM B IOBCEIHEBHOU
JKU3HM JUIsl 00ecTieueHnust 0e30IacHOCTH TIPH 0OpaIieHuu ¢ mpudopamMu 1
TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJIOICHHUS
HOPM DKOJIOTHYECKOTO MTOBEICHUS B OKPYKaIOIICH cpejie

1.18

OCYIIECTBIISATh TOUCK HH(MOpManuu (PU3HUECKOTO COJEpKAHUS B CETU
HuTepHeT, caMOoCTOATENbHO (HOPMYIUPYs MOUCKOBBIN 3aIIPOC, HAXOIUTh
MyTH ONPEJENICHUS JOCTOBEPHOCTH MOMy4YeHHOU HH(OpPMALINK Ha OCHOBE
MMEIOIINXCS 3HAHUM U JIOTIOJIHUTEIIbHBIX HICTOYHUKOB

1.19

MCIIOJIb30BAaTh MPH BBIMOJIHEHUN YY€OHBIX 3a/laHUi HAyYHO-TIOMYIISIPHYIO
TUTEpaTypy (U3MYECKOTO COJCp)KaHUsS, CIPABOYHBIC MAaTEPHAIIBI,
pecypchbl cetu HTepHeT; BianeTh npuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIUHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMHCBMEHHbIE M YCTHBIC COOOIIEHHSI Ha OCHOBE
uHPOpPMALMK U3 HECKOJIBKUX HCTOYHHKOB (DU3UYECKOTO COJIEpIKaHUS,
yOJIMYHO IIPEACTABIATh pe3ynbTaThl IIPOEKTHOMN WU
HCCIIEN0BATENIBCKON ACATENBHOCTH, IIPU 3TOM T'PAaMOTHO HMCIOJIB30BaTh
U3y4eHHbI NOHATUHMHBIN ammapar u3y4aeMoro pasfena (U3MKH U
COIIPOBOKJATh BBICTYIUIEHHE IpE3eHTaled ¢ y4éToM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB
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IpU BBIMTOJIHCHUHN y‘IC6HI)IX IMPOCKTOB U HCCIICTOBAHUM (1)I/I3I/I‘-I€CKI/IX
mponeccoB pacCrpeacisaThb 00513aHHOCTH B rpymie B COOTBETCTBUH C
MOCTAaBJICHHBIMU 3aJa4aMH, CIICIUTH 3a BBIIIOJJHCHUEM IIJIaHA JIEUCTBUM U
KOPPCKTHUPOBATL €TO, AaACKBATHO OLCHUBATH COOCTBEHHBIH BKJIaJd B
JACATCIIBHOCTD T'pyHIibl, BBICTpanBaTh KOMMYHHUKATUBHOC
B3aHMOHeﬁCTBHe, IMPOABJIASA TOTOBHOCTD pa3peilaThb KOH(I)J'II/IKTBI




ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon
Kona 3nemenra IIpoBepsieMble 3J1eMEHTHI COJEP:KAHUS
pasnesa
®U3MKA U EE POJIb B TIO3BHAHUU OKPYXKAIOIIEIO MHPA
®du3uka — HayKa o npupoe. SABaenus npupoasl. Pu3ndecKue
11 SBJIIGHUS: MEXaHWYECKUE, TEIUIOBbIe, JIJIEKTPUYECKHE,
MarHWTHBIE, CBETOBBIC, 3BYKOBHIE
®dusnueckue BenMuuHbL. M3mMepenue Gpu3nyeckux BeTUdrH.
12 @usnueckue  npudopsl.  IlorpemHocts — nM3MepeHUi.
MexnyHapoaHas cCUCTeMa €IUHHULL
EctecTBeHHOHayuyHBIi METOJ IO3HAHUA: HAONIOACHUE,
1 13 MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIABIDKEHUE THIIOTE3,
9KCIIEPUMEHT [0  TMPOBEPKE  THUIOTE3, OOBSICHEHHE
Ha0I10/1aeMOT0 SIBJIICHUS
14 Onucanue GU3NUECKUX SIBICHUN C IIOMOIBIO MOJIENIEH
[IpakTuueckue paboThI:
N3mepenue pacCTOSHUN.
15 N3mepenune 06bEMa KUIKOCTH U TBEPIOTO TETA.
' Omnpenenenne pa3smMepoB MaJIbIX TEIN.
W3mepenue Temmeparypbl TpU TMOMOIIM  KHUAKOCTHOTO
TEPMOMETPA U JaTUUKA TEMIIEPATYyPhI
ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHMU BEILIECTBA
21 CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, UX Pa3MEpHI.
' OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEILIECTBA
JBuxkenue dvactul BemiectBa. CBA3b CKOPOCTU JIBUKEHUS
2.2 yacTHIl C Temreparypoil. bpoyHOBCkoe  JBHKEHHE,
muddy3us
93 B3aumopeiicTBue yacTull BelecTBa: MPUTSKEHUE U
' OTTAJIKUBAHUE
2 ArperaTHbple COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B,
KUAKOCTeW W TBEPABIX  (KPUCTALTUYECKHX)  Tell.
24 B3auMocCBA3p MeXIy CBOWMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSHHUSIX W WX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTdeckue paboTHI:
2.6 Orenka TuameTpa aroma METOJIOM pAIIOB (c
UCToNIb30BaHueM ¢Gotorpaduit).




OnbITHI 10 HAOTIOACHHIO TEMJIOBOIO PACHIMPEHNUS Ta30B.
OnbITHl 10 OOHAPYKEHUIO NEHCTBUS CHJ MOJEKYJISPHOTO
MIPUTSKEHUS

JIBIDKEHUE U B3AUMOIEMCTBUE TEJI

3.1

Mexanudeckoe JBH>XeHuEe. PaBHOMEpHOE U HEpaBHOMEPHOE
JIIBHKEHHE

3.2

Ckopoctb. CpenHsii CKOPOCTb HpU  HEPABHOMEPHOM
JBHKEHUU. Pacu€r myTu U BpEMEHH IBUKEHUS

3.3

SBnenune uHepHuu. 3aKOH MHEpUMH. B3aumoneicTBue Ten
KaK NMpUYMHA U3MEHEHHS CKOPOCTH JIBIKCHHs Tell. Macca
KaK Mepa MHEPTHOCTHU Tena

3.4

ITnotHocTts BermecrBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IMHUIIE 00BbEMA BellleCTBa

3.5

Cuita xak XapaKTCPHUCTHUKA BSaHMOHeﬁCTBHH TCI

3.6

Cuna ymnpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MIOMOLUIBIO JUHAMOMETPA

3.7

SIBieHUe TATOTEHHMSA M cuiia TsokecTd. Chita TsDKEeCTH Ha
APYTrux IJIaHCTax. Bec tena. HeBecoMocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHue mokost. Tpenue
B IIPUPOJIC U TEXHHUKE

3.9

CnoxkxeHue CuJl, HalpaBIECHHBIX 1O OJHOM MPSMOM.
PaBHOelicTBYIOIIASA CHIT

3.10

[IpakTudeckue pabOTHI:

OmnpefeneHne CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIapHKa
B XKHUJAKOCTHU, MOACIU DBJICKTPHUUICCKOI'O aBTOMOOMJII U TakK
nanee). OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKCHUS
Opycka Wi [IapuKa 10  HAKJIOHHOH  IUIOCKOCTH.
Onpenenenre  TWIOTHOCTH  TBEpHOro  Ttema.  OIMBITH,
JEMOHCTPHUPYIOIIINE 3aBUCUMOCTh pacTsKEeHUS
(medopmanuu) MPYKUHBI OT TPUIOKEHHOU CHIBI. OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CUJTBI TPEHUS CKOJBKECHHUS
OT Beca Tella M XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

®usnueckue SABICHUS B IPUPOJE: NPUMEPHl IBUXKCHHUSA C
pPa3INYHBIMU CKOPOCTSIMH B JKMBOW W HEXUBOW NIPHUPOJE,
JECTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTporucTBa: TMHAMOMETP, MOAIIUITHUKI

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEN 1 TA30B

4.1

Hanenne TBEpmoro Tenma. CnocoObl yMEHBIIEHUS U
YBEJIUYEHHUS T1ABICHUS

4.2

JlaBiieHne ra3a. 3aBHCMMOCTD JIaBJICHHUS Traza OT 00BEMa,
TEMIIEpaTypbl




4.3

Ilepenaua naBiieHUst TBEPIABIMU TEIAMHU, KUJIKOCTSIMU U
razamu. 3axkoH [Tackand. [ITHeBMaTHyeCcKre MalINHBI

4.4

3aBUCUMOCTh  JIaBJICHUS  KHIKOCTH  OT  TIIyOWHBI.
I'mapocratuueckuit mapagokc. CooOmaronuyecs COCYAbL.
I'uapaBnrueckue MeXaHU3MBI

4.5

Atmochepa 3emnn u armochepHoe napieHue. lIpuannb
CYIIECTBOBAHMS BO3AYIIHOW oOonmouku 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC()EPHOTrO JIABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

4.6

Wsmepenne armocdepHoro nasneHus. [lpubopsr  mis
M3MepeHust aTMOC(HEPHOTO JaBICHUS

4.7

JlelicTBue KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO.
BrrtankuBatonias (apxuMeioBa) cuia. 3akoH Apxumena

4.8

[InaBanue ten. BosgyxomnaBanue
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[IpakTrueckue pabOTHI:

HccaenoBanne 3aBHCHMOCTH Beca Tejla B BOJie OT 00bEMa
NOTPY>)KEHHOM B KUAKOCTh 4YacTu Tena. OmnpeneneHue
BBITAJIKMBAIOUIEH  CWJIbI,  JCHCTBYIOIIE  Ha  Tello,
MOrpy’KEHHOE B KHUIAKOCTh. lIpoBepka He3aBUCUMOCTH
BBITAJIKUBAIOLLEH CUJIbL, IEUCTBYIOIECHA HA TEJIO B XKUJKOCTH,
oT macchl Tena. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH
BBITAJIKUBAIOLLEH CHJIBL, IEUCTBYIOIIEHA HA TEJIO B XKUJKOCTH,
OoT 00bEéMa TOTPYKEHHOM B KHUAKOCTh YacTH Tela M OT
IJIOTHOCTU JKUJKOCcTU. KoHCTpynpoBaHHMe apeoMerpa WU
KOHCTPYUPOBAHUE JIOJIKH u OIpeAcIICHUE eé
Ipy30M0aAbEMHOCTH

4.10

®duznyeckue SBICHUS B MPUPOJE: BIUSHUE aTMOCPEPHOTO
JIaBJICHUs Ha )KUBOI OpraHu3M, IIaBaHUE PbIO

411

Texnuueckue  ycTpolicTBa:  cooOmIaroIUecs  COCYABI,
YCTPOMCTBO  BOAONpPOBOAA,  T'MAPABIMYECKUNA  IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HAacoc,
apeoMeTp

PABOTA, MOIITHOCTD, SHEPI'UA

5.1 Mexannyeckas padbota
5.2 Mexanunyeckast MOIIIHOCTh
53 [IpocThie MeXaHU3MBI: pbIvar, OJIOK, HAKJIOHHAS TUTIOCKOCTb.
' [IpaBuiio paBHOBecHs pbryara
5.4 [IpumeHeHne paBuiia paBHOBECHS phluara K OJIOKy
«3om0T0€ MpaBuIo» MexaHuku. KoapuiueHT mnoie3Horo
2.5 JNEHCTBUST MeXaHM3MOB. IIpocThie MexaHW3Mbl B OBITY U

TCXHHUKE




5.6

[ToreHmanpHas SHEPrun Tea, NOAHATOrO Haa 3eMIEN

5.7

Kunernueckas SHEPruAa

5.8

[lonnas wmexaHuyeckass OHHEprusi. 3aKOH W3MEHEHUS U
COXpaHEHUS MEXaHWYECKON IHEPTUr

5.9

[IpakTuyeckue paboTHI:
Omnpenenenne pabOThl CHJIBI TPEHUS INPU PABHOMEPHOM
JBUKEHMM Tela 10 TOPU30HTAIBHOM  IMOBEPXHOCTH.
UccnenoBanue ycioBuil paBHOBecHsi pbluara. M3mepeHue
KII/I naknonHoi miockocTu. M3yueHue 3akoHa COXpaHEHUs
MEXaHUYECKOU SJHEPIUU

5.10

dusznueckue IBICHUS B npupoac: poidarv B TCJIC YCJIOBCKaA

5.11

TexHuueckue  ycTpoMCTBa:  pbluar, TMOABWXKHBIA U
HEMOJBW)KHBIA OJIOKM, HaKJIOHHAs IUIOCKOCTb, IPOCThIE
MEXaHU3MBI B OBITY

8 KJIACC
Kon
Kon snemenra IIpoBepsiembIe 3JIEMEHTBI COACPKAHUSA
pasjeiia
TEIUIOBBIE ABJIEHMA
OCHOBHBIE ~ TIOJNOKEHUS ~ MOJIEKYJISIPHO-KMHETHYECKOU
6.1 TEOpUHU CTPOCHHA BemiecTBa. Macca M pa3mMepbl MOJIEKYIL
' OnbITel,  MOATBEPKAAOIIUE  OCHOBHBIE  ITOJIOKEHMS
MOJIEKYJIIPHO-KHHETHYECKOU TEOPUH
6.2 Mogenu TBEPAOro, *KUIKOTO U Ta3000pa3HOTO COCTOSHUMA
' BeniecTBa. Kpucrammnueckue u aMmopQHble Tena
6.3 OOBbsicHeHHE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPJBIX TN Ha
' OCHOBE ITOJIOKEHNUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
6.4 CMaunBaHUE U KallWJUISIPHBIE SIBIICHUS
0 6.5 TennoBoe pacuipeHue U cxaTue
6.6 Temmeparypa. CBsi3p  TeMmepaTypsl CO  CKOPOCTBIO
' TEIJIOBOI'O IBMYKCHUS YaCTHUL]
6.7 Buytpennsas sueprus. CrnocoObl M3MEHEHMs] BHYTpEHHEH
' SHEPIUH: TEIUIoNepeaada U CoBEpIIeHHE pabOThI
6.8 Bunasl Teruionepenadn: TEIIONPOBOJHOCTb, KOHBEKIUS,
U3JIy4eHUe
6.9 KoandgecTBo TemnoTel. Y nenapHas TEMI0EMKOCTD BEIECTBA
6.10 TeruooOMEeH W TEIIOBOE  paBHOBECHE.  YpaBHEHHUE

TEIUIOBOTO Oajranca




6.11

[InaBneHne u OTBEp/IEBAHUE KPUCTALINYECKUX BEIIECTB.
VY nenbHas TeruioTa IUIaBJICHUS

6.12

[TapooGpa3oBanue u konneHcanus. Mcmapenue. Kunenue.
VYnaenpHas TemioTa mapooOpa3oBaHUsA.  3aBHCUMOCTH
TEMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13

BnaxunocTts BO3yXa

6.14

SHGPFI/ISI TOIIJIMBA. yIIeHBHaSI TCIJIOTA CropaHus

6.15

[pununs! paboTs! TemoBbix apurateneit KI1J] TeroBoro
nsurarens. TeroBele IBATaTeNN M 3alUTa OKPYXKarOLIeH
cpenbl

6.16

3aKOH COXpaHEHUS U TPEBPAIICHUS SHEPTUU B TEILJIOBBIX
nporeccax

6.17

[IpakTuueckue paboThI:

OneITHl 10 OOHAPYKEHUIO NEHCTBUS CHI MOJEKYISPHOTO
NPUTSHKCHHUS.

OnpITHl 110 BBIPALIMBAHUIO KPUCTAIOB ITOBAPEHHON COJH
WJTU caxapa.

OnbIThl 110 HAOMIOICHUIO TEIUIOBOTO PACIIUPEHUs Ta3oB,
KUJKOCTEH U TBEPABIX TEIl.

Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  JIaBICHHS
BO3/lyXa OT €ro 00bEMa U HArPEBaHUS I OXJIKICHUS.
[IpoBepka TrUMOTE3bl JMHEHHOM 3aBUCHUMOCTH JIJIMHBI
CTOJOMKA JKUIKOCTM B TEPMOMETPUYECKOM TpyOKe OT
TEMIIEPATYPHI.

HaGmronenvne wu3MeHeHUs BHYTPEHHEW OJHEPruu Tela B
pe3ynbTaTe Teronepeaadu U paboThl BHEITHUX CHIIL.
HccnenoBanue sBleHUs TEIJIOOOMEHAa TMPH CMEIIMBAHHUH
XOJIOTHOW U rOpsiYE€N BOJBI.

OrnpezneneHne KOJIWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM
MIPH TETIOOOMEHE C HarpeThIM METAIITUNIECKUM IIUITHH]IPOM.
Ornpenenenne yaenbHON TEMIIOEMKOCTH BEIIECTBA.
Uccnenosanue mpoiiecca WCTIapEHUS.
Onpenenenre OTHOCUTEIIBHOM BIaKHOCTH BO3/TyXa.
Onpenenenne yaeabHON TEMIOTHI IUIABJIEHUS JIbA.

6.18

@dusnueckue SBIEHUS B  IPUPOJE: IOBEPXHOCTHOE
HATsHKCHUC U KAITUJIJIAPHBIC ABJICHUA B IIPUPOJAC, KPUCTAJIIIbL
B npupoze, uznyuenue ConHIa, 3aMep3aHHe BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHesl, CHera.

6.19

TexHnueckue YCTpOMCTBA: KaluuIpBI, MIPUMEPBI
WCIOJBb30BAHUSA KPUCTALIOB, JKUIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEpaTypsbl, TEPMOC, CHCTEMA OTOILJICHUS JJOMOB,




TUTPOMETPBI, IICUXPOMETp, MapoBasi TypOWHa, JBUraTellb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUS

71 Onexrpuszanus Tei. [[Ba poaa aIeKTpUYECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHbIX Tesl.  3akoH Kynona
7.2 (3aBUCUMOCTD CHJIBI B3aMMOJIEUCTBUS 3apSKEHHBIX TN OT
BEJIMYUHBI 3aPAA0B M PACCTOSHUS MEXKIYy TEJIaMu)
Dnekrpuueckoe mojie. Hanmpssk€HHOCTh  AIIEKTPUYECKOTrO
7.3 nosst. [IpuHIMI CyMeprio3uiuy JISKTPUISCKHUX Moel (Ha
Ka4eCTBEHHOM YPOBHE)
Hocutenun  snekTpuyeckux  3apsyioB.  DJIEMEHTAPHBIN
1.4 anektpudeckuid 3apan. Crpoenue aroma. [IpoBonHuku u
JTUDJIEKTPUKU
75 3aKOH COXpaHEHHUsI IEKTPUIECKOI0 3apsiia
76 DNEKTPUUECKHIA TOK. VYcnoBus CYILIECTBOBAHMS
' 3JIEKTPUYECKOT0 TOKa. VICTOYHUKHU TOCTOSSHHOT'O TOKa
77 JIeHCcTBUS AIEKTPUUYECKOTO TOKa (TEIIOBOE, XUMUUYECKOE,
' MarHuTHOE). DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U Ta3ax
78 Onektpuueckas  nenb. Cuina  Toka.  DJIEKTPUYECKOE
' HaInpspKEHHe
79 CornpoTHBiieHHE TPOBOAHUKA. Y ACIBHOE COMPOTUBIICHUE
' BEIIECTBA
7.10 3akon OMa i y4acTKa Henu
711 IlocnenoBarensHOE u napajuiesibHOe COCOMHCHHE
' MIPOBOAHUKOB
712 PaGoTta u MOIITHOCTB ANEKTPUYECKOTO TOKA. 3aKoH JKoyIs
’ — Jlenna
713 DNEeKTpUYecKre IeMd U TOTPEOUTENH  DIIEKTPUIECKOU
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
714 IlocTrossHEBIE MarHUTHEL. B3anmopaelcTBHE ITOCTOSHHBIX
' MarduToB
715 MarnurtHoe mojie. MarauTHoe noie 3eMJId B €ro 3HaYCHHE
' JUTS JKA3HU Ha 3eMiie
716 OnbIT Opcrena. MarHuTHOE TOJIE JIEKTPUYECKOTO TOKA.
' [IpuMeHeHne >EeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHMTHOrO TOJS HA MPOBOJHHK C TOKOM.
717 DNEeKTpoABUTaTellb MOCTOSHHOrO ToKa. Mcmonb3oBaHue
' JJEKTPOJIBUTaTeNe B TEXHUYECKMX YCTPOWMCTBAX M Ha
TpaHCIIOPTE
718 OneiTel @apanes. SBneHue 3€KTPOMarHUTHON UHAYKLIUU.

[IpaBuno Jlenna




7.19

Onektporereparop. CrocoObl MONTYYEHUST AIEKTPUUCCKON
SHEPIUu. DNeKTpOCTaHINH Ha BO300HOBIISIEMBIX
HCTOYHUKAX SHEPTUu

7.20

[IpakTuyeckue paboThI:

OmnbITH IO HAOTIOICHUIO SJEKTPU3ALIH TEJI MHIAYKIHEH U
IIPY COIPUKOCHOBEHUH.

HccnenoBanue  IEHUCTBUSA  DJIEKTPUYECKOrO IO HA
IIPOBOJHUKY U TUAIEKTPUKH.

COopka ® TpoBepka padOThI  IJICKTPUYECKON  IIeTH
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryJinpoBaHNe HANIPSKCHMUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YeEpe3
PE3UCTOP, OT COIPOTUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha
pesucrope.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPHUUECKOIO
CONPOTHUBIICHUS INPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJN
IIOIIEPEYHOI0 CEYEHUS U MaTepHuana.

IIpoBepka mpaBuia  CIOKEHHS  HANPSDKECHUH  IIpU
[IOCJICZIOBATEIBHOM ~ COEAMHEHHH  [IBYX  PE3UCTOPOB.
IIpoBepka mpaBwiia A CWIBI TOKA IPU NapajlIeIbBHOM
COCIMHEHUH PE3UCTOPOB. Onpenenenne paboThI
JJEKTPUYECKOTO  TOKAa, HMAYIIEro  4epe3  pe3UucCTop.
Onpenenenue MOIIIHOCTH JIEKTPUIECKOTO TOKa,
BBIIIEJISIEMON Ha pesucrope. lccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILETO 4Yepe3 JaMIIOUKy, OT HaIlpsDHKEHUs Ha
Hel. Omnpenenenne KIIJ[ narpesarens. HccnenoBanue
MarHMTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX ~MAarHUTOB.
N3ydeHre MarHUTHOTO TOJISl IOCTOSTHHBIX MArHUTOB ITPH MX
o0beIUHEHUH M paszjaeneHuu. VccnenoBaHue AeHCTBUS
JNEKTPUYECKOTO TOKA HAa MAarHUTHYIO CTpenky. OTBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aMMOJIECHCTBHS
KaTyIIKH ¢ TOKOM U MarHuTa OT CUJIbl TOKA U HANpPaBJICHUS
TOKa B Karyiuke. M3ydyeHue nelicTBrs MarHuTHOTO MOJIs Ha
MPOBOAHUK ¢ TOKOM. KoHCTpynpoBaHue 1 n3yueHue paboThl
anektpoasurarens. Mamepenne KI1/1 anexkrpoasuraTenbHON
ycTaHOBKM.  ONBITBI [0 MCCIENOBAHUIO  SIBJICHUS
NEKTPOMAarHUTHOM WHJIYKIUHU: UCCIEJOBAHUE U3MEHEHUI
3HAYEHUS ¥ HAIPABJIEHUS MHAYKIIMOHHOTO TOKa

7.21

dusndecKkue SBICHUS B IPUPOJIC: MICKTPUICCKHUE SIBIICHUS B
aTMocdepe, MEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE
noJie 3eMiu, apeiid MmorocoB, poib MATHUTHOTO TOJS JUTS
KU3HH Ha 3emJie, OJSIPHOE CHSTHUE




1.22

TexHuueckue yCTpPOMCTBA:  BJEKTPOCKOIN, aMIIEpPMETD,
BOJIbTMETP, PEOCTaT, CUETYHK OHIIEKTPUYECKOW HHEPruw,
ANEKTPOOCBETUTEIbHBIC npuoopsI, HarpeBaTeJIbHbIE
AIIEKTPOIIPUOOPHI (mpumepsl), NIEKTPUYECKUE
[IPEIOXPAHUTENN,  AJIEKTPOMArHUT,  3JIEKTPOJABUraTeib

MMOCTOAHHOI'O TOKA, ITCHEPATOP MMOCTOAHHOI'O TOKA

9 KVIACC
Kon
Konx anemenra [IpoBepsieMbIe 371EMEHTBI COACPKAHUS
pasznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanudeckoe ABuxeHue. Martepuanbnas Touka. Cucrema
' orcuéra
8.2 OTHOCHUTEINBHOCTh MEXAHUYECKOTO ABHKEHUS
8.3 PaBHOMEpHOE MPSAMONTUHEITHOE ABIKEHHE
8.4 HepaBHoMepHoe mnpsMonuHeiHoe nBukeHue. CpenHss u
' MTHOBEHHAsI CKOPOCTh Te€Ja TP HEPAaBHOMEPHOM JIBHKCHUHU
8.5 YckopeHne. PaBHOyCKOpEHHOE TPSIMOJIMHEUHOE ABUKEHUE
8.6 CBobOoaHoe nagenne. OnwiTel Ianuies
PaBHOMEpHOE NBHKEHUE O OKPYKHOCTH. Ileproa n yacTora
8.7 oOparieHus. JIunelinas " yrioBas CKOPOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akoH Herotona
8 8.10 Tpernii 3akon Herotona
8.11 [TpyHIMI CynIEepIO3UIIMU CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuiia TPEHHs CKOJIbKEHUSI, CUJIa TPEHUS TIOKOS,
' JPYTHE BUIBI TPEHUS
8.14 Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHHE
' CBOOOJIHOTO TIA/ICHUS
8.15 JBuxenne mianetr Bokpyr Comnma. IlepBas kocMudeckas
' CKOpocTh. HeBECOMOCTH U Meperpy3ku
8.16 PaBHOBecue MarepuanbHOW TOUYKH. AOCOIIOTHO TBEPIOE
) TEJO
8.17 PaBHOBecue TBEpAOro TEma € 3aKPEIJIEHHOM  OCBIO
' BpaieHusi. MomeHT cuiibl. LleHTp TsoxecTn
8.18 Nmmynse Tena. M3mMenenne ummymbsca. IMmynnbe cub
8.19 3aK0H COXpaHEHUS UMITYJIbCa




8.20

PeakTuBHOE IBMKEHHE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

Pabora cuit TshkecTH, ynpyroct, TpeHus. CBs3b SHEPIrUU U
paboThI

8.23

HOTGHI_II/IaJIBHaSI SHEPruAa TCia, IIOJHATOIO Hajqg
IMOBEPXHOCTBIO 3emin

8.24

[ToTeHunanbHas SHEPTUS CXKATOU MPY>KUHBI

8.25

Kunernueckas sueprus. Teopema 0 KHHETUYECKOU SHEPTUU

8.26

3aKOH COXPaHEHUs MEXAaHUYECKOM SHEPIUU

8.27

[TpakTueckue paboTHI:

OnpeneneHne CpeHe CKOPOCTH CKOJIBKEHUSI OpycKa HiIH
JBWDKEHUS IapUKa M0 HAKJIOHHOH M1ocKkocTh. OnpeeneHue
YCKOPEHHUsI Tela TMpH PaBHOYCKOPEHHOM JIBHKCHHUHU IIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BpPEMEHH TIPH
PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauaJbHOW CKOPOCTH.
[lpoBepka THIIOTE3bl: €CAM TPH  PABHOYCKOPEHHOM
JBIOKEHUU 0€3 Ha4allbHOW CKOPOCTH IYTHU OTHOCATCS KakK Psijl
HEYETHBIX YHCEeN, TO COOTBETCTBYIOUIME IPOMEXKYTKU
BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS OT
CWJIBI HOpMAJTBHOTO AaBiieHus. Omnpenenenne koddduirenrta
TpeHusi cKoJbxkeHus. OmnpeneneHue XECTKOCTU MPY>KUHBIL.
Omnpenenenne pabOThl CUIIBI TPEHHUS MpPU PABHOMEPHOM
NBIDKEHWH  Tela TI0 TOPHU3OHTAIBHOW  IMOBEPXHOCTH.
Ornpenenennie pabOThI CHIIBI YIPYTOCTH TIPH TTOABEME TPy3a
C UCIOJIb30BAHNEM HEMOBM)KHOTO U MOABUKHOTO OJIOKOB

8.28

Pu3nyecKue SBJICHUS B MPUPOJE: NPUIUBBI U OTJIMBBI,
nekeHne miaHeT CoOJHEYHOW CHCTEMBI, PEaKTHBHOE
JIBUKEHUE KUBBIX OPraHU3MOB

8.29

Texnuueckue YCTPOWMCTBA: CIIHJIOMETP, JTATYNKHU
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHNUYECKUA

E KOJIEFAHHMA 1 BOJIHbI

9.1

KonebarenpHoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTHKHU
KOJIeOaHMW: TIEPHO/I, 9YacTOTa, AMILTUTY/Ia

9.2

MareMaTnyeckuii 1 IPYKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KoJeOaTeIbHOM JBIKEHUN

9.3

3aryxatomue  KosiebGaHus. BbiHyXIeHHble — KoyeOaHHUS.
Pe3onanc

9.4

Mexaunueckue BOJHBEL. (CBOWCTBA MEXAaHHUYECKHUX BOJIH.

HpOI[OJ'IBHBIC U TIONCPCYHBIC BOJIHBI. ,HJ'II/IHa BOJIHBI H




CKOpPOCTh €€ pacmpoCTpaHEeHUs. MexaHW4YecKue BOJHBI B
TBEPAOM Telle, CCHCMUYECKUE BOJTHBI

95 3ByK. ['poMKOCTBH U BbICOTa 3ByKa. OTpa)keHHE 3ByKa

9.6 Wudpa3Byk U ynbTpa3ByK
[TpakTuyeckue paboThI:
Ornpenenenue YaCcTOTHI i nepuona  KoseOaHMid
MaTEMAaTHYCCKOI0 MasTHHKA.
Ornpezenienre 4acTOThI U Mepuoja KojieOaHUN NPy KUHHOTO
MasTHHKA

9.7 HccnenoBanue  3aBHCHMOCTH nepuona  KoJyiebaHUM

' MOJBEIICHHOTO K HUTHU T'py3a OT JUIMHBI HUTH. VccnenoBanue

3aBHCHUMOCTH TEpUOAa KOJeOaHWH MPYKUHHOTO MAasTHHKA
oT Maccel rpy3a. IIpoBepka HE3aBUCHMOCTH IepHOJa
Kosie0aHui rpy3a, MOJABEIIEHHOTO K HUTH, OT MacChl rpy3a u
KECTKOCTU TIPYX UHBL. M3MepeHune yckopeHus cBOOOIHOTO
IaJICHUS
duznueckue SBICHUS B MPUPOJEC: BOCIPHUSATHE 3BYKOB

9.8 JKUBOTHBIMH,  3€MJICTPSICCHHE, CCHCMHYECKHE  BOJIHBI,
I[yHaMH, X0

9.9 TexHuueckne  yCTpOWCTBA:  DXOJOT,  HCIOJb30BAHUE

VIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE IIOJIE N SJIEKTPOMAT'HUTHBIE BOJIHBI

3HeKTpOMaFHHTH06 I10JIC. 9HeKTpOMaFHHTHH€ BOJIHBI.

10.1 .
CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas mnpupoja cBeta. CKOpOCTh —CBeTa.
' BoHOBEIE CBO¥iCTBA CBETa
10 [TpakTueckue paboThI:
10.4 W3ydyeHne CBOMCTB 3EKTPOMArHUTHBIX BOJIH C ITOMOIIBIO
MOOWMIBHOTO TenedoHa
dusznyeckue sIBICHUS B IPUPOJE: OHOJIOrHuecKoe AeCTBUE
10.5 BUIMMOTO,  yIbTpPauoOIEeTOBOrO U  PEHTTEHOBCKOIO
U3JIy4EeHUN
106 Texuuueckue ycTpoiicTBa: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JIyueBas monens cBeta. McTouHnku cBera
11 11.2 [TpsimonuHEHOE pacIpOCTpaHEHUE CBETa
113 Otpaxenue cBera. Ilnockoe 3epkanio. 3aKOH OTpakeHUS

CBCTa




11.4

[Ipenomnenue cBera. 3aKoH mnpenomiieHus ceta. [loaHoe
BHYTPEHHEE OTpaKEHUE CBETA

115

JIunza. Xop jtyyel B TuH3E

11.6

OnTrueckas cuctema  (¢oroammapara, MHKPOCKONAa U
Teseckona

11.7

['ma3 kak onTudeckas cucTeMa.  bBIM30OpyKoCTh |
JAbHO30PKOCTD

11.8

Paznoxenune Oenoro ceera B criekTp. OmnbiThl HeroTOHA.
CrioxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus cBeTa

11.9

[TpakTudeckue pabOTHI:

HccnenoBanne 3aBUCUMOCTH yIJIa OTPaKEHHSI CBETOBOTO
Jyd4a OT yIJia maJicHusl.

W3yueHne XapakTepUCTUK H300pa)KCHUs TMpeaMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBanne 3aBUCUMOCTH YIJIa MPEIIOMIICHHSI CBETOBOTO
Jqy4a OT yIJia maJieHUs Ha TPAHHIIE «BO3yX — CTEKIIO».
[Tomy4yeHnue n300pa>keHUid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenne (pOKyCHOTO PACCTOSHUS M ONTHYECKON CHIIBI
COOMpAIONICH JIMH3HI.

OnBITHI IO Pa3IOKEHHUIO OETIOT0 CBETA B CIIEKTP.

OneITEl MO  BOCHPHUATHIO IIBETa MPEIMETOB TMPU HUX
HaAOII0/IEHUU Yepe3 [IBETOBBIE (PHIIBTPHI

11.10

du3nyeckue SABICHUS B npupoac: 3aTMCHUS COJ'IHI_Ia 151 .HYHBI,
OBCTa TCJI, ONITHYCCKUC SABJICHUA B aTMOC(bepe (I_[BeT He6a,

pedpakuus, pagyra, MUPax)

11.11

TexHu4yeckne ycTpoWCTBa: OYKH, MEPUCKOM, (oToarmapar,
ONTUYECKUE CBETOBO/IBI

12

KBAHTOBBIE ABJIEHUA

12.1

OmnsiTe Pesepdopna u manerapHas MoAens atoma. Mojenb
aroma bopa

12.2

HcnyckaHue W TMOIJIOIIEHHWE CBETa aroMoM. KBaHTBHI.
JInnenyaTeie CIIEKTPBI

12.3

PannoaktuBHOCTH. ANb(a, 6eTa- U TaMMa-u3ITyICHUS

12.4

Crpoenue atomHoro siapa. HykiioHHas Mozenb aTOMHOTO
sapa. 3oTomnsl

12.5

PagnoaxtuBHble npeBpamenus. Ilepuox  mosypacmana
ATOMHBIX s1ep

12.6

SnepHble peakiuu. 3aKOHBI COXPAaHEHUsS 3apsAJOBOrO H
MacCOBOI'0 YUCE

12.7

DHeprus cBA3M aTOMHBIX saep. CBsI3b Macchl U SHEPTHU




Peakuuu cunte3a u aenenus saep. ICTOUYHUKK SHEpPruu

12.8 N
Connua u 3B€31
129 SnepHas snepretuka. JleiictBre paanoaKTUBHBIX U3JTyYEHUN
' Ha JKUBBIC OPTaHU3MbI
[TpakTueckue paboTHI:
HabnrogeHue  CIUIOMIHBIX W JIMHEWYATBIX  CIIEKTPOB
1210 U3ITyYEeHUS.
UccnenoBanue TpeKoB: U3MEPEHUE HPHEPTUU YACTHUII 10
TOpPMO3HOMY TTYTH (110 (hoTorpadusim).
W3mepenue paanoakTUBHOTO (oHA
duzuyecknue  SBICHUA B  NPUPOAE:  €CTECTBEHHBIN
1211 paZMoOaKTUBHBIN (OH, KOCMHUYECKHUE Jy4YH, PaAHOAKTHBHOE
' U3ITydeHUE MIPUPOTHBIX MUHEPAJIOB, JeicTBIE
paZIMOaKTUBHBIX U3TYUCHHUIH Ha OPTaHU3M YEIIOBEKA
1212 TexHUYECKHE YCTPONUCTBA: CIEKTPOCKOI, MHIUBUIYaTbHBIN

JIO3UMETp, KamMepa Bunbcona




IMPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOHM OBPA3OBATEJBHOU
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUA K MPeEAMETHBIM pe3yJbTaTaM 0a30BOro
NpoBepPsIEMOro YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl
TpeOOBaHHUA OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu GU3MKU B HAYYHON KapTUHE MUPA; CPOPMHUPOBAHHOCTh
0a30BBIX MpPEJICTABICHUH O 3aKOHOMEPHOM CBSI3M M I03HABAEMOCTH
SBJICHUA  OpPUPOABI, O PpOJIM  OSKCIEepUMEHTa B  (U3MKe, O
CUCTeMOOOpa3yronie poin (GU3UKA B Pa3BUTHH €CTECTBEHHBIX HAVK,
TCXHUKHU U TCXHOHOFHﬁ, 00 9BOJIFOIINH (1)I/I3I/I‘ICCKI/IX 3HAHUH U UX pojin B
LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MHUPA, O BKJIAJIE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE
IPOLIECCOB OKPYKAIOLIETO MUPA, Pa3BUTHE TEXHUKU M TEXHOJIOT Uil

3HaHUs 0 BUJAX MaTepuu (BEIIECTBO M MOJIE), O IBMKEHUHU KaK crocobe
CYILLECTBOBaHUSI MaTe€pUH, 00 aTOMHO-MOJEKYJISIPHOW TEOPUU CTPOEHUS
BEIIECTBA, 0 (U3NYECKOHN CYLTHOCTH SBJICHUN MPHUPOJIBI (MEXaHUUYECKHUX,
TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHUE pa3jinyarhb
SBJICHUS 110 ONHCAHUIO UX XAPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (pr3nuecKkoe SBIEHUE; YMEHHE PACIIO3HABATh
MIPOSIBJIEHUE M3YYEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLIEM MHPE,
BBIJIETISIS MX CYILLECTBEHHBIE CBOMCTBA (IIPU3HAKH)

Bnanenue ocHOBaMH IOHSATHHHOTO arrmapara 1 CUMBOJIMYECKOI'O A3bIKa
(1)I/I3I/IKI/I U HCIIOJIb30BAHUE HX I PCIICHUA y‘Ie6HI>IX 3a1a4; YMCHHC
XapaKTCpPU30BaATb CBOICTBa TCII, q)H3H‘ICCKHC SABJICHUA W IIPOLCCCHI,
HCIIOJIb3Y q)yHI[aMeHTaJ'ILHLIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHne OnHuCHIBATh HU3Y4YCHHBIC CBOICTBa TEII M (bHSH‘IeCKI/Ie SABJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

Brnanenre ocHOBaMU METO/IOB HAYYHOTO TIO3HAHUS C YIETOM COOIIOICHUS
mpaBujI 6€30macHOro Tpyaa: HabmoieHne PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSTEIIBHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY W3
JaHHOTO Habopa 000PYAOBaHUS IO UHCTPYKIIUHU, ONTUCHIBATH X0 OTBITA U
3aMUCHIBaTh €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOIBL;

MPOBEJICHUE TPSIMBIX U KOCBEHHBIX HM3MEPEHUN (PU3UUYECKUX BEIUYMH:
5 YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs, CaMOCTOSTENIbHO  COOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY MO MHCTPYKIIMH, BBIYUCISTH 3HAYCHHE
BEJIMYMHBI U aHAJTU3UPOBATH ITOJyYEHHBIE PE3YJIBTATHI C YYETOM 33 IaHHON
MOTPEITHOCTH PE3YJIbTATOB H3MEPEHUI;

NPOBEICHUE  HECIOXKHBIX  DKCICPUMEHTAIBHBIX  HCCIICOBaHUH;
CaMOCTOSITENIbHO COOMPATh IKCTIEPUMEHTAIBHYIO YCTAHOBKY U IIPOBOTUTH

HCCJIICAOBAHUC IO UHCTPYKIHHU, IPCACTABJIATH MOJTYUCHHBIC 3aBUCUMOCTHU




(U3MUECKUX BEIMYMH B BUAC Ta0nmui # TpaduKOB, YYUTHIBATH
MOTPEIIHOCTH, JENIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEAOBAHUS

[TonnmaHue XxapakTepHBIX CBOMCTB (U3NYECKUX MOJENeH (MaTepuaabHas
TOUYKa, a0COJIFOTHO TBEPAOE TEJO, MOJEIU CTPOEHUS ra3oB, KHUIAKOCTEN U
TBEPABIX TEJl, IUIAaHETApHAsE MOJIETb aTOMa, HYKJIOHHAs! MOJEJIb aTOMHOIO
S7Ipa) ¥ YMEHUE MIPUMEHSTh UX JUIsl OObSICHEHUS (PU3HUECKUX MPOIIECCOB

YMmeHne o0bACHATh PU3NUECKUE TPOIIECCHl U CBOIMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CUTYyallMil MpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIATH TPHUYMHHO-CIICACTBEHHBIC CBSI3U W CTPOHTH
O0O0BSICHEHHE C OMOpPOH Ha W3YyYEHHBIE CBOMCTBA (DM3MUYECKHUX SIBICHHH,
¢du3nYecKre 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIN

YMmeHue pemaTth pacuéTHbie 3a1a4u (Ha 6a3e 2 — 3 ypaBHEHHI ), UCTIONIB3Ys
3aKOHBI U ()OPMYJIBI, CBS3BIBAOININE (PHU3NICCKUEC BETUIHHBI, B YACTHOCTH,
3aIHUCHIBaTh KPATKOE YCIIOBUE 3a/1a4M, BBISBIISATH HEJOCTAIONIUE JaHHbBIC,
BEIOMpaATh 3aKOHBI M (OPMYJbI, HEOOXOIMMEIC sl e€ pemeHus,
UCIIOJIb30BaTh CIPABOYHbBIC JIaHHBIC, MPOBOAMTH PACYEThI U OIICHUBATH
PEATMCTUYHOCTD MOJTYYCHHOTO 3HAUCHMSI (PU3NUCCKON BEIIMYMHBI, yMEHHE
OIpEeNeNATh Pa3MEpHOCTh (DU3MYECKOW BEIMYUHBI, TOJIYYCHHOW IpU
PEILICHUHU 33/1a41

YMeHue XxapakTepu30BaTh PUHLAIIBI IEUCTBUSA TEXHUYECKUX YCTPOUCTB,
B TOM 4HCJIE€ OBITOBBIX MPUOOPOB, U MPOMBINUIEHHBIX TEXHOJIOTHMYECKUX
IPOIIECCOB 110 UX OMHMCAHUIO, UCTIONIb3YS 3HAHUS O CBOMCTBAX (PH3HMUECKUX
SBJICHUN ¥ HEO0OXOAUMBIEe PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHue uCroiib30BaTh 3HAHUS O (PU3HUECKUX SBJICHHSIX B IIOBCEIHEBHOU
JKU3HU Uil oOecrieueHus: 6e30MacHOCTH MPU OOpaIleHUH C OBITOBBIMU
npubopaMy M TEXHUYECKUMHU YCTPONCTBAMH, COXpPAHEHHsS 3J0POBbS U
COOJIIOZICHHS] HOPM DKOJIOTUYECKOTO TOBEACHUS B OKpYKaloIeh cpee;
MOHMMAaHUE HEOOXOAUMOCTH TPHUMEHEHUS JIOCTIDKEHUN (QU3UKU u
TEXHOJIOTHH [Tl pallHOHAIBHOTO TIPUPOAONOIH30BAHUS

11

OnpiT moucka, mnpeoOpa3oBaHHsl W TpeACTaBICHUS HH(GOpMaLUU
bu3nyecKoro coAepKaHWs €  HCIOJIb30BaHHMEM HH(OPMAaLMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTMH; YMEHHE OLIEHMBAaTh JIOCTOBEPHOCTH
NOJYyYeHHOM MH(OpMaluM Ha OCHOBE HWMEIOIIMXCS 3HAaHMA U
JIOTIOJTHUTEIBHBIX UCTOYHHUKOB; YMEHHUE UCIIOIb30BaTh MPU BBINOJIHEHUN
y4eOHbIX 3aJlaHUil Hay4YHO-TIOMYJSPHYIO JIMTEpaTypy (usuueckoro
COJIep’KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHerT;
BJIa/ieHHEe 0a30BBIMU HAaBBIKAMU MpeoOpa3oBaHus HH(GOPMALIUU U3 OJHOU
3HAKOBOM CHUCTEMBI B [JIpyI'yl0; YMEHHME CO3/1aBaTb COOCTBEHHbBIE
MACbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WHGMOpMAIUu U3
HECKOJIbKUX UCTOUHUKOB




HEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbIX HA

OI'D 11O PU3BUKE
Kon | IIpoBepsiemblii 3jieMEHT COAepPKAHUSA
1 | MEXAHUYECKUE ABJIEHUA
11 Mexanuueckoe  aBuwkeHue.  MarepuanpHas — Touka.  Cucrema — orcuéra.
' OTHOCUTENBHOCTD JIBUIKEHUSI
PaBHomepHOe u HepaBHOMepHOe JBHKeHue. Cpenussi ckopoctb. Dopmyna i
1.2 | Berumcnenus cpenneit ckopoctu: v = S/t
PaBHOMepHOE mpsMoMHENHHOE OBUXKEHHE. 3aBUCUMOCTh KOOPAWHATHI Tejia OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKEHUSI:
13 | x(f)=x,+uvt
I'paduku 3aBUCUMOCTH OT BpEMEHHU A NPOEKIUU CKOPOCTH, IMPOEKIUU
nepeMenieHus, MyTH, KOOPAUHATHI TPU PABHOMEPHOM MPSMOIMHEHHOM JBUKCHUN
3aBHCUMOCTh KOOPAHMHATHI Tella OT BpPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
p
Sl =V, *i+a* =
=<
@opMynbl ISl MPOEKIHUH TMEPEMEIIECHUs, MPOECKUUNU CKOPOCTH W MPOEKLIUHU
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
2
14 -Sx(f)=00x'f+ﬂx'5.
U.\'(f] =y, T4, £,
a. () =canst,
UQIL - Ul.'fL ZEHIS.‘(
I'padbvkn 3aBUCHMOCTH OT BPEMEHHM [IJIs TPOEKIUU YCKOPEHUs, MPOEKIUU
CKOPOCTH, TIPOSKIIMH TEepPEeMENICHHS, KOOPJAMHATHI TMPU PABHOYCKOPEHHOM
MPSMOJTUHEHHOM JBUKECHUH
CBobognoe magenue. DopmMyIbl, OMHUCHIBAIOIIUME CBOOOJHOE MAJCHHUE Tela IO
15 | BepTHKANH (mBW>XKEHUE Tea BHU3 WM BBEPX OTHOCUTEIHHO TOBEPXHOCTH 3EMITH).
' I'padvkn 3aBUCUMOCTH OT BpPEMEHHU MJI MPOCKIHH YCKOPEHHUS, MPOESKIIUN
CKOPOCTH ¥ KOOPJIMHATHI MMPY CBOOOTHOM TIAICHHUH TeJIa M0 BEPTHKAIH
CKopocTh paBHOMEPHOIO JBHKEHHUS Tella 10 OKpyxXHocTH. Hampapnenue
16 | CKOPOCTH.
' ®opMyna JUisi BBIUYMCICHUS CKOPOCTH YE€pe3 pPaJuyC OKPYNKHOCTH U TEPUOL
oOparieHus:




LenTpocTtpemurenbHoe  yckopenuwe. HampaeineHue  LEHTPOCTPEMHTEIBLHOTO
yckopeHusi. @opMyiia JijIsl BBIYUCICHUS] YCKOPEHUS:

_w
R
®opmyna, CBSI3bIBAIONIAS IEPUOJT M YACTOTY OOpallleHus:
v = 1
T

Macca. I110THOCTH BeliecTBa. (DopMyna JJIA BBIYUCICHUS IINIOTHOCTH

_m

1.7 V
1.8 | Cuna— BekropHas pusuueckas BenuunHa. CloxeHue CHil
1.9 | SBnenue nnepuun. [lepsorii 3akoH HetoTona
Bropoii 3akoH Herorona:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPa YCKOPEHMSI Tela U BEKTOpa CHUJIbI, IEUCTBYIOIIEH Ha
TENO
B3aumoneicreue ren. Tpernii 3akoH HerotoHa:
1.11 F p o _Fl—>2
Tpenue nokos u TpeHue ckoiabxeHus. @opMyiia AJi BBIYUCICHUS MO CHIIbI
TPEHUSI CKOJIBKEHMSL:
F_=u-N
112 p =M
Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YHOpyrou
nedopmanuu (3akoH ['yka):
113 | F=k-Al
1.14 | BcemupHoe TATOTEHHE. 3aKOH BCEMUPHOTO TATOTCHHUS:




My - 1Mo
F=G.-—L1_2

R -~
Cuna TsKecT. Y CKOpeHre CBOOOIHOTO MaJICHHUS.
dopmyna I BEIYUCIECHUS CHITBI TSHKECTH BOJIHM3H MoBepXHOCTH 3emuu: F = mg.
JBwxenue mnanet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 nieperpysku

1.15

Nwmmynbe Tena — BeKTopHas puznyeckas BEIMYHHA.
=m0

Nmnynsc cucremsl Ten. MsMeHeHne umiynsca. MIMnyibce cuiibl

1.16

3akoH COXpPAaHCHUSA UMITYJIbCA AJIA 3aMKHYTOfI CHCTCMBI TCII:
D=nyU +m,U, =const

PeakTuBHOE NBIKEHHUE

1.17

Mexannueckast pabora. @opmyria IS BEIYUCICHUS PA0OTHI CHIIBL:

A=F5cosc

MexaHu4yeckasi MOITHOCTb:

1.18

Kunernueckas u noreHuuanbHas sHeprus. @opMyiia 11 BHIYMCIECHUS
KMHETUYECKOM SHEPIUU:
2
E, =M
2

Teopema o kuHeTH4eCKOM dHEprun. Popmysa s BEIYUCIEHUS TOTEHIIUAIBHON
SHEPTUHU TeJa, MOIHATOrO
HaJ 3eMIIEN:

E,= mgh

1.19

Mexanuyeckast SHEprus:
E=E;+E »
3aKOH COXPAHEHHSI MEXaHNUYECKOW sHEPrun. DopMmyiia 1 3aKOHA COXPAHEHUS

MEXaHMUYECKON 3HEPTUU B OTCYTCTBHE CUJ TpeHus: E = const.
IIpeBpamieHne MEXaHUYECKOW YHEPTUU ITPU HAIMYUU CUIIBI TPEHUSL.

1.20

[IpocTeie MexaHU3MBbI. «30JI0TO€ MPABUII0» MEXAHUKH.
Poruar. MomenT cuisl: M - Fl.
VYcoBue paBHOBECHS phlyara:




M +M, +..=0
[ToasrxHBIN 1 HemOABMXHBINA 010ku. KIT/l mpocThIx MeXaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

JlaBiieHune TBEPAOrO TeNA.
®dopmyra 1S BBIYUCIICHUS JaBJICHUs TBEPIOTO Tena:

_F
P= S
121 Jasnenue raza. ATMochepHoOe JaBlIeHHE.
I'mapocratudeckoe qaBlieHUE BHYTPH KUIKOCTH.
dopmyna i BBIYUCICHUS AaBICHUS BHYTPHU KUIKOCTH:
P=pg+ Dy
1.22 | 3akon [Tackans. 'mapaBnudeckuii npecc
3akon Apxumena. Dopmyna IS OmNpenesieHHs  BBITAIKUBAIOIIEH — CHIIBI,
JeWCTBYIONIEH Ha Teo, MOrpyKEHHOE B KUAKOCTh UJIH ra3:
1.23 F_-"q:a:. —peV
VYcnosue miaBanus tena. [InaBanue cy10B U BO3/1yXOIUIaBaHHUE
Mexanunueckue Kosiebanus. AMIUTUTY/Aa, IEPUOJ U yacToTa Kosnebanuii. @opmyia,
194 CBSI3BIBAOIAS YACTOTY M MEPHO KOJICOAHHA:
. . 1
T
105 Marematndeckuii M TNPYXKUHHBIA MasTHUKW. [IpeBpameHue dSHeprum Ipu
' KoJIe0aTeNbHOM JIBUKEHUU
1.26 | 3aryxatomue koneOanus. BeinyxeHHble Konebanus. Pesonanc
MexaHnudeckue BOJNHEL [IpomosbHBIE W TIOTIEpEeYHbIE BOJHEL. J[JTMHA BOJHBI H
CKOpOCTh PacpOCTPaHEHUS BOJHBI:
127 | |
h=v-T
128 3ByK. I']pOMKOCTB M BpIcOTa 3ByKa. OTpa)k€HUE 3BYKOBOW BOJIHBI HA TPAHULIE ABYX
' cpen. Mubpas3Byk U yabTpasByK
Ipaxmuyeckue pabomvi
N3Mepenne cpenHeil TIOTHOCTHM BEHIECTBA; APXHUMEAOBOM CHIIBI; KECTKOCTH
199 | TPYXKHHBL KOd(ppHUIMEHTa TPEHUSI CKOJIbXKEHHUS; PaOOThl CHIIBI TPEHMS, CHIIBI

YIOPYTOCTH; CpeJHEH CKOPOCTH NBHXKEHHUS Opycka MO HAKJIOHHOW IUIOCKOCTH;
ycKOpeHus Opycka MpH IBUKEHUH M0 HAKJIOHHOM IJIOCKOCTH; YaCTOTHI U MEpUoJia
KojeOaHWii MaTeMaTHYeCKOTOo MAasTHUKA, YacTOTHl W TMepuoja KoiebaHuit




IPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOLIETO Ha pblYar; paboThl CUIIbI
YIPYTOCTH MPHU NObEME TPy3a C IMOMOIIBIO HETIOABHKHOTO 0JIOKA; pPaOOThI CHIIBI
YIIPYTOCTH MPH MOABEME TPy3a € TOMOIIBIO MTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEI0BOM CHIIBI OT 00BEMA MOTPYKEHHON YacTH
Tesa ¥ OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI OT MACCHI
Tena; CWJIBl TPEHMs CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO IABJICHHA M OT poAa
IIOBEPXHOCTH; CHJIbBl YINPYTrOCTH, BO3HMKAIOUIEW B MPYKUHE, OT CTCICHH
nedopManuu Npy>KUHBI; YCKOPEHHsT Opycka OT yIyia HakjOHA HampaBIISIOLICH;
nepuosia (4acToThl) KOeOaHWH HUTSHOTO MasTHUKA OT JJMHBI HUTH; TEpHOIa
Koje0aHuil NPY)KMHHOTO MasiTHUKAa OT MaccChl I'py3a U KECTKOCTU IPYKUHBI;
HCCIIEIOBAaHUE HE3aBUCUMOCTH N1EPUO/1a KOJI€OaHUH HUTSIHOTO MasiTHUKA OT MacChl
rpy3a. IIpoBepka ycinoBust paBHOBECHUs pblyara

Du3zuueckue s61eHus 8 npupode. TIPUMEPHI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTIMU
B JKMBOM M HEKHBOH INPUPOJE, NECUCTBUE CHJIBI TPEHUS B MPUPOJE U TEXHUKE,
NPWINBBL U OTJIUBBI, JBIKEeHHE IUlaHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE

1.30 JIBUKCHHE KUBBIX OPTaHU3MOB, PBIYard B TEJIC YEJIOBEKA, BIMSIHUE aTMOC(PEPHOTO
JIABJICHUS HA )KHBOW OPTaHM3M, IJIAaBAaHUE PHIO, BOCTIPUSATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 9XO
Texnuueckue ycmpoucmea: CIHIOMETP, NATYUKHU TOJIOKEHHS, PACCTOSHUS U
YCKOpPEHHS, JIUHAMOMETp, TOJIIUIHUKHN, pPAaKeThl, pblUar, TMOJABMKHBIN W

131 HETIOJBMKHBIM OJIOKM, HAKJIOHHAs TIJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY,

' COOOMIAIONIMECS COCY/bl, YCTPOMCTBO BOJOMPOBOJA, THAPABIWYECKUM Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJOT,
WCIIOJIb30BaHUE YIIBTPA3BYKa B OBITY 1 TEXHUKE

2 | TETUIOBBIE ABJIEHUA
OCHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHHS BEIIIECTBA.

2.1 | Monmenmu TBEpIOrO, IKUIKOTO UM Ta3000pa3HOTO  COCTOSIHUIM  BEIIECTBA.
Kpucrannuueckue u amopdHsbie Tena

29 JIBr>keHue yactul] BemecTBa. CBs3b CKOPOCTH IBUKEHHUS YACTHUIL C TEMIIEPATYPOH.

' BbpoyHoBckoe nBmxenue, mudysus

2.3 | CmaunBaHue U KaMWUISIPHBIE SBICHUS

2.4 | TeruioBoeE pacIIuPEHUE U CHKATHE

2.5 | TertoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora m Teruonepenadya Kak CrocoObl M3MEHEHHS

' BHYTPEHHEH YHEpruun

2.7 | Bunsl Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TYIECHUE
Harpepanue u oxnaxaenue ten. KonnuecTBo TEmioThl. Y AeabHAas TEIOEMKOCTD:

28  O=cml(t,—t,)

29 3aKOH COXpaHEHUsl PHEPrUU B TEIUIOBBIX Ipolieccax. YpaBHEHHUE TEIIOBOTO

OaJtauca:




O+0,+..=0

Ucnapenue u konaeHcauus. V3mMeHeHHE BHYTpPEHHEW SHEPruUM B IIPOIECCE
ucnapeHuss M KoHJeHcanuu. Kurmenwe KuakocTh. YAenbHas — TEIioTa

210 napooOpasosanus: L = Q/m
2.11 | BnaxxHOoCTb BO3yXa
[InaBnenue u kpuctammuzanus. 3MeHeHne BHYTpEHHEW SHEPT UM MIPH ILJIABJICHUU
Y KpUCTAJUTM3ALIMU. Y JIeJIbHAs TETUIOTA TUTABJICHHUS:
212 | 5 o
m
BuyTpeHnHss 3Heprus cropaHus TOIUIMBA. Y IeJbHAs TEIIOTa CTOPAaHUsl TOILIMBA!
213 | q=Q/m
2.14 | Tlpunuumnsl paboTsl TeroBsix Asuratenei. KIIJ[ TermoBoro nBurarens
IIpaxmuueckue pabomoi
N3mepenne yaenbHOM TEIIOEMKOCTH METAUNIMYECKOro LMWJIMHJIpA; KOJIMYECTBA
TEIUIOTHI, TOJIyYEHHOT0 BOJIOM KOMHATHOH TeMriepaTypbl (PMKCUPOBAaHHON MacChl,
B KOTOPYIO ONYIIEH HAarpeThld IWIMHAP;, KOJIMYECTBA TEIJIOTHI, OTJAHHOTO
2.15 | HarpeThIM IWIMHIPOM, ITOCIIe ONMYCKAHHS €r0 B BOJy KOMHATHOW TEMIIEPATYPHI;
OTHOCUTENIHON BIIAXXHOCTH BO3/lyXa; YJEIbHON TEIUIOTHl IUJIABJIEHUS JIbJA.
UccnegoBanue wW3MEHEHHUs TeMIEpaTypbl BOABI MHPHU PA3JIUUYHBIX YCIOBHSIX;
SIBIIGHUSI TEIUI0OOOMEHa MpY CMEIIMBAHUK XOJIOAHON U TOpsiued BOABI; Mpoliecca
WCIIApEeHUs
Qu3zuueckue s61eHUs 8 npupode: TOBEPXHOCTHOE HATSKEHHE W KaMUJUISPHBIC
2.16 | sBieHHWS B MPUPOJE, KPUCTAUIBI B mpupoje, uznydenue CoiHIA, 3aMep3aHue
BOZ0EMOB, MOpCKHUE OpHU3bI; 00pa30BaHUE POCHI, TYMaHa, MHEesl, CHera
Texnuueckue ycmpoucmea: KalWLISPbl, TPUMEPHI UCIIOIB30BAHUS KPHUCTAIIOB,
217 KUJIKOCTHBIM TEPMOMETp, NaTYUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILJICHUS
' JIOMOB, THTPOMETPHI, TICUXPOMETpP, MapoBas TypOWHA, TBUTATEIh BHYTPEHHETO
CrOpaHus
3 | OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Dnexrpu3zanus Tei. J[Ba BUA SIEKTPHUSCKUX 3apsI0B
3.2 | B3aumopeiicTBue 3apsoKeHHBIX Tell. 3akoH Kyrnona
3.3 | 3aKoH cOXpaHEHHUsI HIECKTPUUCCKOTO 3apsiaa
34 Onexktpuueckoe mnose. Hanpsoxk€HHOCTh  snekTpuyeckoro mons. IlpuHiun
' CYIEPHO3UIINH IEKTPUYECKUX MMOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn »snexktpuyeckux 3apsaoB. [leHicTBHE 3JIEKTpHUYECKOro IO  Ha

anekTpudeckue 3apsiabl. [[pOBOJHUKY U TUANEKTPUKH




[TocTosuHbIM 251eKTpUYecKuil TOK. [lelicTBus anekTpudeckoro Toka. Cuia Toka.

Hampsoxenne.
36 | 1=q/t,U=A[Q
DNEKTPUUECKOE CONPOTUBIIEHUE. Y IENBHOE 3JIEKTPUUECKOE CONPOTUBIICHHUE!
3.7 |R=pliS
38 3akon Oma s yuactka snekrpudeckon menu: | = U/R
[TocnenoBarenbHOE COEAUHEHHE TPOBOIHUKOB:
I,=1; U=U,+U,; R=R +R,
3.9 | IlapannenbHoe coequHEHNE IPOBOJHUKOB PABHOTO COIPOTHBIICHUS:
U=U;I=1+1I; R:%.
CwMmenianHble COeMHEHUSI TPOBOIHUKOB
310 Pabota u MmoutHOCTH 3nekTpruyeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OnelT Opcrena. MarHuTHOE MoOJIe MPSMOTO INPOBOJHUKA C TOKOM. JInHum
' MarHUTHOW MHIYKIIUN
3.13 | MarauTHoOE 10JIe MMOCTOSIHHOTO MarHuTa. B3aumoielicTBre MOCTOSTHHBIX MarHUTOB
3.14 | JlelicTBuE MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM
3.15 | Onbiter @apanes. SIBieHue amekTpoMaranTHON HHAYKIUU. [Ipaswio Jlenna
Ilpakmuyeckue pabomvi
N3mepenue  5MEKTPUUYECKOTO  COMPOTHBICHUS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKa; pabOThI AJIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCHUMOCTH CHIJIBI TOKA, BO3HMKAIOUIETO B IPOBOJHUKE
316 (pe3ucTopsbl, TamMIo4ka), OT HAOpPSHKEHUS Ha KOHIAX MPOBOJHHMKA; 3aBUCHUMOCTHU
COIIPOTHBIIEHUS OT JUIMHBI IIPOBOJHMKA, IUIOLIAN €0 MONEPEYHOI0 CEYEHUS U
YAETBHOTO CONPOTUBIICHHUSL.
[IpoBepka mpaBuia AJsl SJEKTPUUECKOTO HANPSDKEHUS MPHU IOCIEI0BATEILHOM
COECIMHEHNHN TPOBOJHUKOB; MpaBHJa s CHJIBI 3JEKTPUUYECKOr0 TOKa TMpH
napajyuieIbHOM COEIMHEHUH MPOBOJHUKOB (PE3UCTOPHI U JITAMITOUKA)
Qu3zuyeckue s61eHUs 6 npupooe: DIEKTPUYECKUE SBJICHUS B arMmocdepe,
3.17 | 3;eKTpUYECTBO KUBBIX OPraHW3MOB, MAarHUTHOE TOJIe 3eMJIH, JIpeid MOOCOB,

POJIb MAarHuTHOT'O IMOJIA JJI J)KU3HU Ha 3CMJ'I6, MOJIAPHOC CUSAHUC




Texuuueckue ycmpouicmea: 3IEKTPOCKOI, aMIIepMETp, BOJBTMETP, pEOCTarT,
CU€TUMK  DJIEKTPHUYECKOW  DHEPIUH,  IJIEKTPOOCBETUTENBHBIE  MPUOOPHI,

3.18 | HarpeBaTenbHBIC IEKTPONPUOOPHI (TPUMEPHI), HIIEKTPUICCKUE TIPEIOXPAHUTEIIH,
3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb MMOCTOSIHHOTO TOKA, TEHEPATOp MOCTOSHHOTO
TOKa
3.19 | DnexTpomarHuTHbIE BOJMHBI. LlIKana 37€KTpOMarHUTHBIX BOJIH
3.20 | JlyueBast Mozens cBeta. [IpsiMonuHEHOE pacipoOCTpaHEeHUE CBETa
3.21 | 3akoH oTpaxkeHus ceta. [lmockoe 3epkaiio
3.22 | IIpenomienue cBera. 3aKOH MPEJIOMIICHUS CBETa
3.23 | lucniepcus cBeta
324 Jlunza. Xox nmyuerr B nuH3e. POKYCHOE paccTosiHUE JIMH3BI. OnTUYeckas cuiia
' aunsel: D = 1/F
3.25 | I'ma3 xak ontuueckas cucrema. Onrnyeckue mpruoopsI
IIpakmuueckue pabomvi
W3mepenne ONTHYECKOW CHIIBI COOHMparomel JMH3bL, (POKYCHOTO pPACCTOSHUS
cobuparomield JMH3BI (IO CBOMCTBY paBeHCTBA pa3MEpoOB MpeaAMeTa U
M300pakeHus], KOrja MpeAMET PACIOJIOKEH B JBOMHOM (DOKyce), MmoKazaTems
3.26 | mpenoMJICHHS CTEKIIa.
UccnenoBanue cBoicTBa N300paKeHUSI, TTOJIYYEHHOTO C MOMOIIIBI0 coOuparoien
JIMH3BI; U3MEHEHHS (DOKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH
yIrjla MpeoMJICHUsT CBETOBOTO Jiyya OT YIjla HaJeHUs Ha TpaHMIE «BO3AYyX —
CTEKJIO»
3.7 Qusuueckue ssnenus 6 npupoode: 3armeHus Comnuna u JlyHbl, mBera Ten,
' OINITHYECKHUE SIBIEHUS B aTMoc(epe (1BeT HeOa, pedpakuus, paayra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOIN, (oToammapar, ONTHYECKHUE
CBETOBOJIBI
4 | KBAHTOBBGIE SABJIEHUSA
41 PagnoaktuBHOCTh. Anb(a-, 6era-, ramma-u3nyueHus. Peaknuu anbda-u Oera-
| pacmama
4.2 | Onsrtel Pesephopmaa o paccestanto anbda-vactui. [lnanerapaas Moaens atoma
4.3 | CocraB aToMHOTO siyipa. M30TOIBI
4.4 | Ilepuon nomypacmajia aTOMHBIX SiAEp
4.5 | SlnepHble peakiy. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MaCCOBOTO YHCET
Qusuueckue AGNeHUss 6 npupode: €CTECTBEHHBIH PaIMOAKTUBHBIA  (OH,
4.6 | KOCMUYECKHE JIydd, paJMOAKTHBHOE W3IyYCHHE MPUPOJHBIX MHHEPAJIOB,
JeiCTBUE paIMOAKTUBHBIX U3TYyYE€HUI Ha OPTaHU3M UYeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHAWBUIYAIBHBIA J03UMETp, KaMmepa

Bunbcona, sinepHas sHepreTHka
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