rocynapcTBeHHoe OrokeTHOe ob1ieobpasoBaTenbHoe yupexaeHrue Camapckoi 061acTu
cpenHsist 06ieobpasoBarTebHas mkona «Obpa3oBaTenbHEIH HEHTP» C.AJIEKCaHIPOBKa
MyHHLUITAIBHOrO patioHa bonbmermynmixuii Camapckoi obnactu

PACCMOTPEHO IMTPOBEPEHO YTBEP)KI[EHO

Ha 3acenanud MO yuurenen OTBETCTBEHHbIM 3a BbiNONHeHHe H.0. Nyperro ‘}};BOY COLI
€CTECTBEHHO-Hay4YHOr' 0 LIUKJIa byHKyuji 3am.aupekTopa 1o YP JE ¢ Aok ,: :,-'nz OBKA
IMporokon Ne 1 ot «26»08.2024 r. %ﬁ I'.B. ITukaso A7 7% Y
PyxoBogurens MO ITporokon Ne 1 ot «27».08 2024 . "

@& / A.P. Obunuua

Pa6Gouas nporpamma

IIpeamer (xypc): Pusuka

Knace: 7-9

‘KosinuecTBO 4acoB o y4eGHoMy maany: 7 -8 kiaccel — 68 4acoB B rof, 2 4aca B HEAEO, 9
kjacc — 102 gaca B roj, 3 yaca B HEJEIIIO.

CocraBieHa paGouas nporpamma k muaun YMK A B.Ilepeinkuna, E.M.I'yTHuk: y4eGHo-
MmeToaudeckoe nocobue/ H.B.®unonosuy, E.M.I'yrauk.-M.: Jlpoda, 2019

Cocrasurean: Kymnup TaTeana BacuisesHa — yaurens MaTeMaTiku i ¢usuku [BOY COoHI
«OlLl» c. AnexcanapoBka

YuyeOHHKH:

®usuka. 7 k1. yuebrux/U.M.ITépsimkun, A.W.MBanos.-M.: IIpocemenwe, 2022
®usuxa. 8 k1. yae6uux/A.B.ITépeimkun, A.M.Vsanos-M.: IMTpoceemenue,2022
®usuka. 9 xi1.: yuebuux/A B.[1épsmxus, E.M.I'yTHuK.-M.: Hpoda,2022

C=RU, O="TBOY COLU ""
ou" c. AnekcaHgposka”,
CN=AnTtacosa J1.1.,
E=adexander_sch@samara.
edu.ru
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AHHOTAUA

Pabouas mporpamma «®Pusuka» mis 7-9 kmacca ['BOY COLI «OLly c.AnexcaHapoBka
pa3paboraHa Ha ocHOBe DepepaabHOrO rocylapCTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTA
OCHOBHOTO o0miero o0pasoBanus; Ilpukaza MunoOpuayku P® Nel897 ot 17.12.2010r (e
peo. om 31.12.2015); OcHoBHOW 00pa30BaTeNbHON MPOrPaMMBl OCHOBHOTO OOIIETO
oOpazoBanusi 1o ydeOHOMY mpenmery «DPusukan (6 ped. om 28.10.2015); oCHOBHOI
0011e00pa30BaTeILHON MPOrPaMMBI OCHOBHOTO 00mero oopasoanuss ['bOY COII «OL»
c.AnekcannpoBka, @wusmka.7-9 kmaccel: pabouas mporpamma Kk JmHHH @ YMK
A.B.Ileppimikuna, E.M.I'yrHuk: yueOHO-MeTonuueckoe mocobue/ H.B.Dumonosuy,
E.M.I'ythuk.-M.: Jlpoda, 2019 IIporpamma paccuntaHa Ha H3ydeHHE 0a30BOTrO Kypca
¢bu3ukK yqamumucs 7-9 kinaccoB B TeueHue 238 yacoB (B TOM 4Hciie

B 7 Kiacce - 68 yueOHBIX yacoB M3 pacyeTa 2 Jaca

B Henemno, B 8§ kiacce - 68 yueOHBIX 4YacoB U3

pacuera 2 daca B Hegemo B 9 kmacce — 102

y4eOHBIX yaca U3 pacyera 3 Jyaca B HEJIEII0)

B cooTBeTcTBUM € yueOHbIM TianoM ['BOY COII «OLl» c.AnekcanapoBka.

Y4eOHukm:

®wmsuka. 7 ki.: yaeonuk/U.M.I[1€peimkun, A.1.MBanos.-M.: [Ipocsemenue, 2022

Ouzuka. 8 ki1.: yueOHuk/A.B.I1€ppimkun, A.M.MBanos-M.: [Ipocsemnienue,2022

®uzuka. 9 ki.: yaueOuuk/A.B.I1€ppimikun, E.M.I'ytHuK.-M.: Ipoda,2022



IlosicHuTeILHAS 3alIMCKA

Copnepxanune IIporpammel HampaBiieHO Ha (OpPMUPOBAHHE €CTECTBEHHOHAYYHON TI'pPaMOTHOCTHU
yyalmuxcs ¥ OpraHu3aluio W3ydeHHs (U3MKA Ha JIESTeIbHOCTHONH OCHOBE. B Hell yuuThIBalOTCS
BO3MOXKHOCTH Tipeamera B peanusanuu Tpeboanuit GI'OC OOO k mIaHUpyeMblM JUYHOCTHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM O00yUeHHs, a TAKKe MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX y4eOHBIX
MPEAMETOB HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHus.

B mporpammMe omnpenenstoTcs OCHOBHBIE LENM H3Y4eHHUS (U3UKUM Ha YPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHus, IUIAHUPYEMBbIE pPE3YyJIbTaThl OCBOSHHS Kypca (U3HMKH: JIMYHOCTHBIE, METalpeJMETHBIE,
npeAMeTHBIC (Ha 0a30BOM YPOBHE) .

[Iporpamma ycTtaHaBiIMBaeT pacrnpeesieHiue y4eOHOro Marepuania 1mo rojaM odoydeHnus (1Mo Kiaccam),
npepiaraeT MNPUMEPHYI0 IOCIEAO0BATEIbHOCTh M3YyYEHHMs] TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTHUS
MIPEIMETHOTO COJepXKaHUs U Y4€Te BO3PACTHBIX OCOOCHHOCTEM ydaluxcs, a TakkKe TEeMaTHYecKOoe
IJIJAHUPOBAHUE C YKA3aHMEM KOJMYECTBA YaCOB HA U3Y4YECHHME KO TEMbI M IPUMEPHON XapaKTEPUCTUKON
y4eOHOM 1eATeNbHOCTH YUalIuXcsl, peaJIu3yeMoi IpU U3Y4EHUH ITUX TEM.

[IporpaMmma MoeT OBITH HCIIOJIb30BAHA YYUTENSIMHM KaK OCHOBA JUISI COCTAaBJIEHHUS CBOUX pabOuMX
nporpamm. [Ipu pazpaboTke paGouell mporpaMMbl B TEMATUYECKOM IJIAHUPOBAHUU JIOJDKHBI OBITH YUTEHBI
BO3MOYXHOCTH HCIIOJIb30BaHUS AJIEKTPOHHBIX (IMPPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SIBIISIFOIIUXCS
y4eOHO-METOAMYECKUMHU MaTepuaiaMu (MyJIbTUMEIUNWHbBIE TPOrpaMMBbl, 3JEKTPOHHBIE YYEOHUKH H
3aJJaYHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BUpPTyalibHbIE J1a0OpaTOpUHU, UIPOBBIE MPOTrPamMMbl, KOJUIEKIIMH
upoBEIX 00pa30BaTENBHBIX PECYPCOB), PeATM3YIOMHUX AuAakTHYeckue Bo3moxkHoctu KT, conmepkanme
KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUM.

PaGouass mporpaMma He CKOBBIBa€T TBOPYECKYI0 MHHMIIMATUBY YYHUTENEH U MPeIoCTaBIIseT
BO3MOXHOCTH Ul peaM3allid Pa3jIMyYHbIX METOJMYECKHX IMOJIXOJO0B K TMPENoJaBaHUI0 (U3UKU TPU
YCIIOBUU COXpaHEHUs 0043aTEeNbHOM YacTH coep KaHUsl Kypca.

O0mas xapakTepucTuKa ydye0Horo npeamera «@u3uKa

Kypc ¢usuku — cucremoobpa3yromuii isi €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJBbKY
(hM3UYEeCKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH, H3y4aeMbIX XUMHEH, OM0I0THEel, aCTPOHOMUEH
n (Qusnueckoii reorpadpuert. usznka — ATO MPEAMET, KOTOPHI HE TOJBKO BHOCHT OCHOBHOUW BKJIAJ B
€CTECTBEHHOHAyYHYI0 KapTHHY MHpa, HO M MpPEIoCTaBiiseT HauOoJsiee sICHbIe 00paslibl MPUMEHEHUS
HAay4yHOTO METOJa MO3HaHMs, T € Crocoda MoTydeHUs TOCTOBEPHBIX 3HaHUI 0 mupe. Hakonen, ¢usnka —
3TO MPEIMET, KOTOPBIN HapsiLy C APYTUMU €CTeCTBEHHOHAYUHBIMH MPeIMETaMu JOJDKEH JIaTh IIKOJIbHUKAM
npejcTaBieHe 00 YBJIEKATEIbHOCTH HAyYHOTO HCCIIEOBAHUS U PAJOCTH CAMOCTOSITEILHOTO OTKPBITHS
HOBOTO 3HAHMUSL.

Opana W3 rIaBHBIX 3a/a4 (U3NYECKOro 00pa3oBaHUS B CTPYKType 00IIero oopa3oBaHUS COCTOUT B
(hopMHUPOBaHUH €CTECTBEHHOHAYYHOI I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aroIuxcs,
KOTOpbIe B JalibHEHIIeM OyIyT 3aHSATHI B CaMbIX pa3HO- 00OpasHbIX chepax gesrenpbHOocTH. HO He MeHee
BAKHOM 3a/iaueil SBISCTCS BBISABICHUE U MOJATOTOBKA TAJAHTIMBBIX MOJIOABIX JIOAEH Al MPOAOJLKEHUS
oOpa3oBaHusi M JanpHelIed mnpo(ecCHOHATBbHOM JEesITeNbHOCTH B OO0NACTH E€CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI W CO3/IaHUU HOBBIX TEeXHOJOTHWW. COIacHO MPUHATOMY B MEXIYHApOIHOM COOOIIECTBE
onpeneneHuto, «EcTtecTBeHHOHayyHasi TPAaMOTHOCTh — 3TO CIIOCOOHOCTh 4YeNOBEKa 3aHUMAaTh aKTHUBHYIO
IPaXIAHCKYIO TO3UIMIO 10 OOIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, U
€ro rOTOBHOCTh MHTEPECOBATHCSI €CTECTBEHHOHAYUYHBIMU MIEsIMUA. HayuHO TpaMOTHBIN Y€IOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTUPOBAHHOM OOCYKICHHHM MpPOOIEM, OTHOCSIIUXCS K E€CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, YTO TpeOyeT OT HETO CIEAYIOIUX KOMIETCHTHOCTEH:

— HAYYHO OOBSICHATH SIBICHUS,

— OLIGHUBATh ¥ IOHUMATh 0COOCHHOCTH HAYYHOTO HCCIIeIOBaHN,

— MHTEPHPETUPOBATH JAHHBIE U UCIOJIb30BaTh HAYYHBIE JI0KA3aTENIbCTBA JJIsl IOJYUYEHHUS BBIBOJOBY.

N3ydyenne ¢Gu3MKM CIIOCOOHO BHECTH pEIIAONINK BKJIAaJg B (DOPMHUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0yJarOIIHXCS

Hean n3yvenus yueOHoro npeamera «@uznka
enn w3ydenuss GU3MKH Ha YpOBHE OCHOBHOTO 0OIIero obpazoBaHusi ompeneneHbl B Konrenmmu
npenoaBanus yaeOHoro npeamera «Dusuka» B 00pazoBarenbHbIX opranusanusax Poccuiickoit deneparumy,



peanu3yonMX OCHOBHbIE 00Ieo0pa3oBaTeNbHbIE IMPOrpaMMBbl, YTBEpXKIEHHON pemeHneM Kosiernu
MunucrepcrBa npocserienus Poccuiickoit @enepanuu, nporokosi ot 3 nexkadpst 2019 r Ne I[1K-4BH

Henu uzyyenus Gpusuku:

— NpHOOpeTeHHe HWHTEepeca M CTPEMJICHUS OOyJaromUMXCsd K HAaydyHOMY H3YYCHHIO TPHPOJBI,
pa3BUTHE WX MHTEJUICKTYAIIbHBIX M TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE MPEJICTABICHUH O HAyYHOM METOJI¢ MO3HAHUS U (POPMHUPOBAHHE HMCCIEIOBATEIHCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

— (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4eHHs] OCHOB CTPOCHHUS MATEPUU U
(byHIaMEHTAILHBIX 3aKOHOB (PH3UKH,

— opMHpOBaHUE TIPEICTABICHUI O POJIM (U3UKHU TSI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHH;

— pa3BUTHE MpPEICTABICHUIA O BO3MOXHBIX cdepax Oymymed npodecCHOHANBHON NesTeTbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K JajbHEiIIeMy OOy4eHHIO B 3TOM HampaBieHHH JlocTHKeHHe 3TUx
1[eJei Ha ypOBHE OCHOBHOIO 00IIETr0 00pa3oBaHus 00ecreunBaeTcs pelieHueM CIEeIYIOIUX 3a/1ay:

— npuoOpeTeHHe 3HaHWM O JMCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHWYECKUX, TEIUIOBbIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSX;

— npuoOpeTeHre YMEHUN ONUCHIBaTh U OOBACHATH (PU3UYECKHE SBICHHUS C MCIOJIb30BaHUEM
MOJTYYCHHBIX 3HAHU;

— OCBOEHHME METOJIOB pEHIeHHs MPOCTEHIINX pacu€THBIX 3a/ad C HUCIOJIb30BaHHEM (U3NYECKUX
MoJenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHHI HaOM0aTh MPUPOIHBIE SIBJICHUS U BBIMOJIHATH OMbBITHI, JAOOpaTOpHbIE PabOTHI U
SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHMS C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;

— OCBOEHHME TIPUEMOB paboThl ¢ MHPOpMaIUel (PU3NIECKOTO COoACepKaHUsI, BKIIOYas WH(popMaIuo o
COBPEMEHHBIX JOCTI)KEHUAX (PU3UKH; aHAIU3 U KPUTHYECKOE OIICHUBaHUE UHPOPMAIIHH;

— 3HAKOMCTBO CO cdepamu NpodecCHOHATBLHON MEATebHOCTH, CBS3aHHBIMH C (QU3HKOH, W
COBPEMEHHBIMU TEXHOJIOI'MSIMU, OCHOBAHHBIMHU HA IOCTHKEHUAX (PU3MUECKON HAYKU

Mecto yyeOHOro npeaMmera «@u3uka» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®I'OC OOO dusnka sBiseTcs: 00s3aTeIbHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. J[aHHas mporpamMma mnpeaycMaTpuBaeT u3ydeHue (U3MKA Ha 0a30BOM YpOBHE B
o0béme 238 u 3a Tpm roma oOydeHHMs Mo 2 4 B HeEACHIO B 7 M 8 Kiaccax u 1o 3 4 B HeAEHO B 9
Kjacce. B TemaTHueckoM IJIaHUPOBAaHUU AJsl 7 U 8 KIIACCOB IMpEJIoJiaraercs pe3epB BPEeMEHH, KOTOPBIN
YUHTEIb MOKET MCIIOJIb30BaTh MO CBOEMY YCMOTPEHHMIO, a B 9 Kiacce — MOBTOPUTEIHHO-0000IIAtOIHIA
MOJYJTb

Conep:xanue yueOHOro npeaMmera «@uznka»

7 knacc

Paznen 1. dusuka u e€ poJib B MO3HAHUU OKPYXKAIOIIETO MUpa

dusuka — Hayka o npupoje. SBienus npupoasl (MC1). ®dusnyeckue sBICHHUS: MEXaHUYECKUE,
TEIUIOBbIE, 2JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeauuuHbl. M3mepenune ¢usnueckux BennuuH. Pusndeckue npubopsl. IlorpemHocTs
n3MepeHuil. MexayHapoiHas cucTemMa €IMHHULL.

Kak ¢usuka u 1pyrue ecTecTBEHHbIE HAyKM M3y4aroT Npupoidy. EcTecTBeHHOHaydyHBIH METOJ
MO3HAHHUA: HAOJIOIEHUE, IOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUYKEHHE TMITOTE3, SKCIIEPUMEHT 10 MTPOBEPKE
TUNoTe3, 00bsICHEHNE Ha0M0JaeMoro sByieHus. Onucanue GU3NUecKuX SBICHUN C TOMOIIbIO MOJETEH.

JemoHcTpanumn

1. MexaHnuyeckue, TEIUIOBbIE, 3JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSL.

2. ®uznyeckue NpuOOPHI U MPOLEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U LIU(POBBIM IPUOOPOM

JIaGopatopHbie pabOThI U OTIBITHI

1. Onpenenenue 1eHb! A€ICHNUS IIKaIbl W3MEPUTEIBHOTO MpUoOopa.

2. I3mepenue paccTOSHUM.

3. U3mepenue 006bEMa KUIKOCTH U TBEPIOTO TeNa.

4. OnpezeneHue pa3MepoB MaJIbIX Tell.

5. M3mepenue temnepaTypbl IPH MOMOIIX )KMIKOCTHOTO TEPMOMETPA U IaTYNKA TEMIIEPaTyphl.

6.IlpoBeneHne ucciaenoBaHus IO NPOBEPKE TUINOTE3bI: JNAINBHOCTh MOJETA IIAPUKA, ITYILEHHOTO



TOPU30HTAIILHO, TEM OOJIBIIIE, YeM OOJIbIIIE BHICOTA TYCKA.

Paznen 2. IlepBoHavyanbHbIE CBEICHUS O CTPOCHUH BEIIECTBA

Crpoenue BeliecTBa: aroMbl U MOJIEKYNbI, MX pa3Mepbl. ONBITHI, JI0Ka3bIBAIOIIUE JIMCKPETHOE
CTPOEHHE BEIlIeCTBa

JIBrxenue yactuil BemiectBa. CBsA3b CKOPOCTH JIBHXKEHHS 4YacTUIl C Temmeparypoi. bpoyHoBckoe
nBukeHue, nuddysus. BzanMoaelicTBUe YacTUIl BEIIECTBA: MPUTSHKCHUE U OTTATKHUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KHUAKOCTEH M TBEPABIX (KPUCTAILTMYECKHUX)
Ten. B3aumMoCBsi3b MEXIy CBOWCTBAMH BEIIECTB B PA3HBIX arperarHbIX COCTOSIHUSIX W MX aTOMHO-
MOJIEKYJIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

JlemoHcTpanumn

1. HaGmonenne OpOyHOBCKOTO JBIKEHHUS.

2. Habmonenue muddy3um.

3. HabGmroienue siBieHUM, OOBSICHSIFOIIMXCS MPUTSHKCHUEM WIIH OTTATKUBAHUEM YaCTHI] BEIIESCTRA.

JlabopaTopHbie pabOThI U OTIBITHI

1. Ouenka nuaMeTpa aToMa METOJIOM PAJZIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

2. OTBITHI 110 HAOFOICHUIO TETUIOBOTO PACIITUPEHUS Ta30B.

3. ONBITHI 110 OOHAPYKEHUTIO ACUCTBHS CHJT MOJICKYIISIPHOTO TPUTSKCHHSL.

Paznen 3. JIBmkeHre u B3aUMOJACHCTBHE T

Mexanudeckoe ABuxkeHne. PaBHoMepHOE 1 HepaBHOMepHOE JBMkeHHe. CKopocTh. CpeaHsisi CKOPOCTh
MIPU HEPABHOMEPHOM JBIKEHUU. PacuéT myTH U BpeMeHH JIBIKCHHUSL.

SlBnenne wuHepHUU. 3aKOH HWHEpUMHU. B3anmonaelcTBHE Tel Kak NPUYMHA H3MEHEHUSI CKOpPOCTH
IBIDKEHUsS Tell. Macca kak Mepa HHepTHOCTH Tena. [moTHoCTh BemecTBa. CBsA3h INIOTHOCTH C KOJUYECTBOM
MOJIEKYJI B €IMHUIIC 00BhEMA BEIIECTRA.

Cuita KaKk xapakTepHCTHKa B3aumoaercTBus Tesl. Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuiel ¢
MTOMOIIIBIO JUHAMOMETpA. SIBJICHHE TATOTEHHS M cujia TshkecTH. Cunna TsbkecTd Ha npyrux mianerax (MC).
Bec tena. HeBecomocTth. CriokeHne cuil, HapaBJIEHHBIX 110 OJJHOM NpsMoid. PaBHoaelcTBytomas cui. Cuna
TpeHus. TpeHue CKONBKEeHHs U TpeHue 1mokos. Tpenue B npupoe u texauke (MC).

JleMoHcTparuu

1. HaOmroneHrne MEXaHUYECKOTO IBIKEHUS TelIa.

2. I3mepenune CKopoCTH MPSIMOJIMHEWMHOTO JIBUKCHHSL.

3. HabGmronenune siBIeHUS HHEPIIHH.

4. Habnroienue n3MeHeHus: CKOPOCTH MPU B3aUMOJCHCTBUU Tell.

5. CpaBHeHHE Macc M0 B3aUMO/ICHCTBUIO TeJl.

6. Cito)keHue CHII, HalTPaBJICHHBIX 110 OJTHOM MPSMOM.

JlaGopaTopHbie pabOThI U OTIBITHI

1. Omnpenenenue CKOPOCTH PaBHOMEPHOTO JBUKEHUS (mapuka B KUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOUJIS U T.I1.).

2. Onpenenenue CpeHel CKOPOCTH CKOJIbKEHUsI OpycKa WM MIapHuKa 10 HAKIIOHHOW TIOCKOCTH.

3. Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOILIUE 3aBUCUMOCTH PacTsiKeHUs (IedopMaIiui) NPYyKUHBI OT MPHIOKEHHOMN
CUJIBI.

5.OmBITHI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI TPEHHUS CKOJBXEHHS OT CHUJIbI JaBJICHUS U
XapaKTepa CONMPUKACAIOIINXCSA TIOBEPXHOCTEM.

Pasznen 4. JlaBnenue TBEPABIX TN, KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIICHHS U yBeNWYeHHsI aBieHus. [laBieHue rasa. 3aBUCUMOCTD JaBICHUS
raza oT o0béMa, Temreparypsl. llepenaua naBiaeHust TBEPABIMH TeNaMH, KUIKOCTSIMH M Ta3aMu. 3aKOH
IMackans.  IlHeBmaTuueckMe  MalmIMHBL ~ 3aBUCHMOCTh  JaBIEHUS  JKHJIKOCTH OT  TIyOHHBI.
I'unpocratudeckuii mapanokce. CooOmaromuecs cocyabl. [ napaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3emmu u atmocepHoe naBneHue. [IpUUMHBI CyIECTBOBAHUS BO3IYLIHON O00OIOUYKH
3emuu. OnbiT Toppuuernu. U3mepenue atMocdepHoro maBineHus. 3aBUCUMOCTh aTMOC(hEpHOTo NaBIeHUS
OT BBICOTHI HaJl ypoBHEM MOpsi. [IprbOophI 1151 u3MepeHust aTMOCHEPHOTO JTaBICHUS.

JleficTBUE XKHJIKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX TeJNo. BbITankuparomas (apXMMenoBa) cuia.
3akoH Apxumena. [TnaBanue Ten. Bo3nyxomnnaBanue.

JlemoHcTpanumn

1. 3aBHCUMOCTH IaBIEHUS raza OT TEMIIEPATyphI.



2. Ilepenava qaBieHUs )KUIKOCTBIO M Ta30M.

3. Coobmraromuecs: COCy/IbI.

4. T'unpaBnuueckuii mpecc.

5. IlposBreHue AeHCTBUS aTMOC(HEPHOTO AABICHUSI.

6. 3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJa U MJIOTHOCTH KHJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CUJIbI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue muiaBaHHs TeN: IJIABaHWE WM TOTPY)KEHHE Tell B 3aBUCUMOCTH OT COOTHOIICHHUS
IJIOTHOCTEHN TeJa U )KUJIKOCTH.

JlabopaTopHbie pabOThI U OTIBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOrpyKEHHOM B KUJKOCTb YaCTH TENA.

2. Onpenenenune BHITAIKUBAIONIEH CHITBI, JCWCTBYIOLICH Ha TEJIO, MOTPYKEHHOE B )KUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CHIIBI, JCWCTBYIOIICH Ha TEJIO B KUIKOCTH, OT MACChI
Tena.

4.OmnbIThl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAQJIKMBAIOLIEH CHUJIbI, JEHCTBYIOLIEH Ha TEJNO B
KUAKOCTH, OT 00bEMA MOTPYKEHHON B )KHUIKOCTh YaCTH TeJla U OT INIOTHOCTH KUAKOCTH.

5. KonctpyupoBanue  apeomerpa WM  KOHCTPYMpPOBaHHE  JIOAKM U  OIpeleleHue e
IPYy30I10 IbEMHOCTH.

Paznen 5. Pabora u MouHOCTh. DHEpTUs.

Mexanudeckast pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. I[IpaBmiio paBHOBecHsl phluara.
[Ipumenenue mnpaBmiia paBHOBecUsl pblyara kK Onoky. «3oiotoe mnpaBuio» MmexaHuku. KIIJ] mpoctsix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckass >Heprus. KuHernueckas W moreHuuanpHas sHeprus. [IpeBpameHne ogHOro BHIA
MEXaHUYECKOM PHEPTUH B IPYroil. 3aKOH COXPAHEHHUsI SJHEPTUHM B MEXAHMKE.

JleMoHcTparuu

1. IIpumepsl IPOCTBHIX MEXAHNU3MOB.

JlabopaTopHbie pabOThI U OTIBITHI

1. Onpenenenne paboThl CUIIBI TPEHHs IIPU PAaBHOMEPHOM JBM)KEHUM Tejla MO FOPU30HTAIBHOM
MTOBEPXHOCTH.

2. UccnenoBanue yciaoBUid paBHOBECHS pbIvara.

3. N3mepenue KI1/] HakTOHHOM MJIOCKOCTH.

4. N3yueHue 3aKk0Ha COXPaHEHHsI MEXaHUYECKOM SHEpPruM.

8 knacc

Pasznen 6. TentoBrle sBiIEHUA

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOpUH CTPOEHUs BelecTBa. Macca U pa3mepsl
aTOMOB U MoOJIeKyl. OmNbITbl, MOATBEP)KAAIOLINE OCHOBHBIE IOJIOKEHHUS MOJIEKYJIIPHO-KHUHETHYECKOMH
TEOPHH.

Mojenu TBEpIOTO, JKUAKOTO M Ta3000pa3HOro cOCTOSIHUM BenlecTtBa. Kpucrannuueckue u amopdHsle
Tena. OOBsACHEHHE CBOMCTB ra3oB, XHUJAKOCTEH M TBEPIBIX TEJI HA OCHOBE IOJOXKEHHUH MOJIEKYISIPHO-
KHHeTHYeckoi Teopun. CMaunBaHue U KalWUIApHbIE sIBIEHUS. TeIoBoe paclIupeHue 1 cxxaTue.

Temneparypa. CBsi3b TEMIIEPATYpPbI CO CKOPOCTHIO TEIIOBOTO JBMKEHUS YaCTHIL.

Buytpennss sHeprus. CrnocoObl U3MEHEHHsI BHYTPEHHEHW SHEpruu: TeIulolnepesnadya U COBEpILICHHE
paboTbl. Bujipl Temonepenauu: TeMIONPOBOIHOCTb, KOHBEKIUS, U3TyYEeHUE.

KonnuectBo TemnoTel. YienbHas TEMIOEMKOCTh BelecTBA. TemIooOMeH M TEIUIOBOE paBHOBECHE.
VYpaBHenue TerioBoro OamaHca. IlnaBieHue W OTBepleBaHHE KpPUCTAJUIMYECKMX BEIIECTB. Y JIENIbHAS
teruioTa 1uiaBieHus. [lapoo6pazoBanue u koHneHcauus. Vcnapenue (MC). Kumenue. YaenpHas Termiora
napoo0pazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUMIEHUS OT aTMOC(HEPHOTO AaBICHMUSL.

Brnaxxnocts Bo31yXa.

DOHeprus TOIIMBa. Y elbHas TeIUIoTa CrOpaHusl.

[Tpunuuns!r pabotel TemoBbix aurateneil. KIIZ temmoBoro nsuratens. TeruoBble ABUraTend u
3amuTa okpyxatoreit cpeast (MC).

3aKOH COXpaHEHHUs U MPEBPALIEHUs SHEPTUHU B TEIUIOBBIX npoueccax (MC).

JlemoHcTpanumn

1. HaOnroneHnue 6pOyHOBCKOTO IBUXKEHHSL.



. Habmonenue muddy3um.
. Habmoienue siBiieHnii CMaunBaHUs Y KAMJUTSIPHBIX SIBJICHUN.
. HaGmroieHre TerioBoro pacuMpeHus Tell.
. I3aMeHeHue naBiieHus Ta3a Mpu U3MEHEHUH 00bhEMA U HAarpEeBAHUH HITH OXJIAKICHHH.
. [IpaBusna uamMepeHus TeMieparypbl
. Buael Teronepenaun.
. OxJytaxkJiIeHue Py COBEPIIIEHUU PAOOTHI.
. HarpeBanue nipu coBepiiieHuu pab0OThl BHEIIHUMH CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGmroieHre KUTICHWS.

12. HaGnroeHue mocTosTHCTBA TEMITEPATYPHI TIPH TJIaBJICHUN

13. Mojenu TeIUIOBBIX JBUTATEIICH.

JlabopaTopHbie pabOThI U OTIBITHI

1. OnbITHI 110 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYISIPHOTO MPUTSKEHUSI.

2. OTBITHI TI0 BRIPANIMBAHUIO KPUCTAIIIOB TIOBAPEHHOW COJIM MJIH caxapa.

3. OnbITHI IO HAOTIOACHUIO TEIIJIOBOTO PACITUPEHHUS T'a30B, KUAKOCTEH U TBEPIABIX TEIL.

4. Onpenenenue IaBieHUs BO3ayXa B Oa/NIOHE MINPUIIA.

5. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHUsI BO3/yXa OT €ro 00bEMa M HarpeBaHUs WU
OXJTaXICHUSI.

6. IIpoBepka rUNIOTE3BI JIMHEHHOIN 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH B TEPMOMETPHUYECKOMN
TpyOKe OT TeMIIepaTyphl.

7. HaGmronenne W3MEHEHMsI BHYTPEHHEH JHEPruU Teja B pe3yabTaTe TEIulonepenayr U padoTh
BHEIIIHUX CHIL.

8. UccrienoBanue sIBIICHUS TEINIOOOMEHA ITPU CMEIITUBAHUH XOJIOTHOHM U TOPSIYeid BOIBL.

9. OmpegeneHue KoJWYeCTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NIpHU TEIIOOOMEHE C HAarpeThiM
METAJTHYECKUM IHIIMHAPOM.

10. OnpeneneHue yaenpbHOM TETIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mporiecca UCTapeHHsl.

12. OnpeneneHue OTHOCUTEIHHOM BIAKHOCTH BO3TyXa.

13 Onpenenenue yaeabHOM TEMIOTHI UIaBJICHUS JIbJA.

Paznen 7. DnekTpudeckue 1 MarHUTHBIE SBJICHUS.

Onextpusanus Ten. [[Ba poga aieKTpUYecKuX 3apsnoB. BzaumopelcTBHe 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTH CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT BEJTUUMHBI 3apsiI0B U PACCTOSHUS MEXTY
TeJIaMH).

Onektpuueckoe rmosie. Hanpsok€HHOCTh — anekTpuueckoro mojis.  [IpuHIuMnD — cyneprno3uimu
ANIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snexkrpuueckux 3apsioB. DJIEMEHTApHbIA dJeKTpudeckuil 3apsa. CrpoeHue aroma.
[TpoBOJHUKY U JUDIEKTPUKHU. 3aKOH COXPAHEHUS SIEKTPUUYECKOTO 3apsiaa.

DNeKTpUYECKUH TOK. YCJOBHS CYIIECTBOBAHUS DIEKTPHUUECKOrO TOKa. VICTOYHMKHU MOCTOSIHHOTO
ToKa. JleficTBUSI SIEKTPUUECKOTO TOKa (TEIIOoBOe, XUMHYECKOE, MAarHuTHOE). ODIEKTPUYECKUd TOK B
KUJKOCTAX U ra3ax.

Onexktpuueckass 1enb. Cuina Toka. OnekTpuueckoe HampsbkeHue. COmpoTHUBIEHHE MPOBOTHHKA.
VYaenpHOE CONMPOTUBJICHHE BellecTBa. 3akoH Oma ans ydyactka nenu. [locienoBaTenbHoe U MapaiienbHOe
COEIMHEHHE MPOBOJHUKOB.

PaGora u wmomHOCTh anekTpudyeckoro Toka. 3akoH Jhxoyns—JleHma. DnexkTpuueckue Ienu U
MOTpeOUTENH dNEKTPHUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHbIE MarHuTHl. B3auMozeiicTBHE MNOCTOSIHHBIX MarHuTOoB. MarHuTHoe mnose. MarHuTHoe
noJjie 3eMJIM U €ro 3Ha4eHHUe AJi KU3HU Ha 3emiie. OnbIT OpcTena. MarHuTHOE MoJie 3JIEKTPUUECKOro TOKa.
[IpuMeHeHrne 5>IeKTPOMarHUTOB B TeXHUKe. JleWiCTBME MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM.
DNeKTpOoABUTraTENb NOCTOSHHOTO TOKa. MCronb30BaHUE 3JIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOUCTBAX U
Ha TpaHCHOpTe.

Onbitel @apanes. fBneHue snekTpoMarHuTHOM WHAyKuuu. IIpaBuino Jlenma. Dnektporeneparop.
CriocoObl  TOJIy4eHHUSI DIEKTPUYECKOW HHEPruu. ODIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPruM.

JlemoHcTpanumn

O©CoO~NO O, WN



P OO ~NOOITD WNE

. DnekTpu3alus Tell.

. JIBa poia 31EKTPUUECKUX 3apsI0B U B3aUMO/ICHCTBUE 3aPSKEHHBIX TEJL.
. YCTPOUCTBO U JEHCTBUE NIEKTPOCKOIIA.

. DIeKTpOocTaTUUECKAs MHIAYKIIHSL.

. 3aKOH COXPAHEHHUS NIEKTPUUECKUX 3aPsI/I0B.

. [IpOBOTHUKH U TUAIEKTPUKH.

. MonienpoBaHue CUIOBBIX JIMHUM JIEKTPUYECKOTO TOJISL.

. UCTOYHMKH ITOCTOSIHHOTO TOKA.

. JIeCTBUS MEKTPUIECKOTO TOKA.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DNEKTPUUYECKUHN TOK B XKHUIKOCTH.

I"a30BBwIi1 pa3psi.

N3mepenue cuibl TOKa aMIepMeTpoM.

N3mepeHune 311eKTpuYecKoro HarpsKeHUs BOJIBTMETPOM.

Peocrar n mara3uH cOnpoTHBIICHUH.

B3anmMoelicTBre NOCTOSIHHBIX MAarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH pa3/IeJICHUs IIOJIFOCOB MarHMTa.
MopennpoBaHre MarHUTHBIX NOJIEH OCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.

MarsuTHO€ noJje Toka. JJIeKTPOMarHur.

JleficTBHEe MarHUTHOTO TOJII HA IPOBOJIHUK C TOKOM.
DIEeKTPOABUTATEND IOCTOSTHHOTO TOKA.

HccnenoBanue SBIEHUS JIEKTPOMAarHUTHOM HHIYKITUH.

Omnbrter @apanes.

3aBHCHMOCTb HaIIPaBJIECHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHM €r0 BO3HHUKHOBEHMSI.
DNEeKTpOreHepaTop MOCTOSHHOTO TOKA.

JlabopaTopHbie pabOThI U OTIBITHI

1. OmbITHI 10 HAOTIOACHUIO AIIEKTPU3ALNH TEJ HHAYKIIUEH U TIPU COTIPUKOCHOBEHUH.

2. HccnemoBanue ASHCTBUS AIEKTPHUYECKOTO OIS HA POBOJIHUKH M TUICKTPUKH.

3. Coopka u mpoBepKa pabOTHI AIEKTPUUECKON LTI MTOCTOSHHOTO TOKA.

4. VI3MepeHune u peryIupoBaHNe CHIIBI TOKA.

5. M3mepeHue U peryIupoBaHue HAPSDKEHHMS.

6. MccnenoBanue 3aBUCUMOCTH CHITBI TOKA, MAYILETO Yepe3 PE3UCTOP, OT CONPOTUBIICHHS PE3UCTOpA U
HaNPSDKCHHS Ha PE3UCTOPE.

7. OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCHMOCTD JJICKTPUYECKOTO COMPOTHUBIICHHS MPOBOJHUKA OT €ro
JUTUHBI, TUIOIA/IN TIONIEPEYHOTO CEYCHHUSI U MaTepraa.

8.IIpoBepka npaBuIIa CIIOKEHUS HANIPSHKEHHUHN TIPH MTOCIIEI0BATEILHOM COSJIMHEHHUHU JBYX PE3UCTOPOB.

9. IlpoBepka mpaBwmIIa ISl CUIIBI TOKA MPH MAPaLICIIEHOM COCMHEHUH PE3UCTOPOB.

10.
11.
12.
13.
14,
15.
16.
17.

Omnpenenenne paboThI SIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3nucTop.

OrnpezneneHre MOIIHOCTU 3JIEKTPUUECKOTO TOKA, BBIAEISAEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHITBI TOKA, HAYILETO Yepe3 JaMIOouKy, OT HallpsDKEHUS Ha Hel.
Omnpenenenue KIIJ[ narpeBarens.

HccnenoBanue MarHUTHOTO B3aUMOICUCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO MOJISl TIOCTOSIHHBIX MAarHUTOB MPU UX 00BbEIMHEHUU U Pa3/ieTICHUN.
UccnepoBanue AeCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTYyIIKU C TOKOM U MarHuTa OT

CHJIbI TOKA W HAITPABJICHUSA TOKA B KATYIIKC.

18.
19.
20.

N3yyenue neicTBUsS MarHUTHOTO T10JI HA IIPOBOJHUK C TOKOM.
KoHcTpynpoBanue u u3ydeHue pabOThI JIEKTPOJBUTATENS.
N3mepenue KII/{ anekTpoaBUraTenbHON YCTAHOBKU.

21. OnbITHL 110 HUCCICOIOBAHUIO SBJICHUSA BHGKTpOMaTHHTHOﬁ WHAYKIIUU: UCCIICAOBAHUC W3MEHEHUM
SHAYCHUA U HAIIPABJICHUA MHAYKIIMOHHOTO TOKA.

9 knacce
Pasznen 8. Mexauuueckue sIBJICHUS
Mexannueckoe  ABwkeHHe. MarepuanbHas —Touka. Cucrema  orcuéra.  OTHOCHUTENBHOCTh



MEXaHMYECKOIr0 JIBMKEHUs. PaBHOMepHOE mpsiMONIMHENHHOE ABWKEHHE. HepaBHOMEpHOE NPSMOJIMHEWHOE
nBukeHue. CpeHsisi U MTHOBEHHAs: CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBHKEHUHU.

Yckopenue. PaBHoyckopeHHOe nipsiMosinHeHoe ABuxkeHne. CeoboaHoe najenue. OnbiThl ["amues.

PaBHOMepHOE ABMKEHHE TO OKpykHOCTU. Ilepwon m wacrora oOpamienus. JluHeiHas u yrioBas
ckopocTH. LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

Ilepbiit 3akoH Herotona. Bropoit 3akoH Hsrorona. Tperuir 3axkon Herorona. IIpuHnumn
CYIEPIO3UINH CUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuiia TPEHHUs CKOJIbXKEHHS, CHJIa TPCHUSI MTOKOS, APYTrue
BH/JIBI TPCHHUSI.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEeHUEe CBOOOJHOrO majeHus. [IBuKeHue miaHer
Bokpyr Connua (MC). Ilepas kocmuueckas ckopocTb. HeBECOMOCTb U EpErpy3KH.

PaBHoBecue MarepuanbHOM TOUKH. AOCOMOTHO TBEpHOe Teno. PaBHOBecume TBEpAOTO TEnma C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynesc tena. U3menenne ummynbca. Mnynbe cunbl. 3aKOH cOXpaHEeHMs] UMITyabca. PeakTuBHOE
nekenue (MC).

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TspkecTd, ynpyroctd, TpeHHUs. CBs3b SHEPrUM U
paboTtel. [loTeHnmanbHast 3Heprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHuumanbHast sHeprus
ckatoi mnpyxusHsl. Kunernueckas sHeprus. TeopemMa O KHHETHYECKOM HHEpPruM. 3aKOH COXpaHEHHUS
MEXaHU4YECKON YHEPTUN.

JlemoHCcTpaumn

1. HabGnrogeHre MeXaHMYeCKOTO ABMKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.

2. CpaBHeHHE TyTel M TPaeKTOPHWI TBIKEHUS OJHOTO M TOTO JK€ Tela OTHOCHUTEIHHO Pas3HBIX Tell
OTCYETA.

3. 3mepeHune CKOpOCTH M YCKOPEHUS TIPSMOJTMHEWHOTO JIBHKCHUSI.

4. UccnenoBanue MpU3HAKOB PAaBHOYCKOPEHHOTO JIBMYKECHUSI.

5. HabGmronenne ABMKEHUS Teja 1Mo OKPYKHOCTH.

6. HaOnroneHre MexaHMYECKUX SBJICHUN, MPOUCXOASIINX B cucTteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOHHeTa (PU3NKH.

7. 3aBUCHUMOCTD YCKOPEHHS TeJIa OT MacChl TeJia M ISHCTBYIONIEH HAa HETO CHITBI.

8. HabGmtonenne paBeHCTBA CUJT TIPH B3aUMOICHCTBUH TEIl.

9. 3meHeHue Beca Tefa Py YCKOPEHHOM JBHKEHHH.

10. Ilepenaua ummnysabca nNpu B3aUMOICHCTBUH TeEIl.

11. TIpeoOpa3oBaHUs PHEPTUU TTPH B3aUMOCHCTBUM TEJI.

12. CoxpaHeHue UMIyJbca IPU HEYIIPYroM B3aUMOICHCTBUU.

13. Coxpanenue umIryiibca mpu abCOIIOTHO YIIPYroM B3aUMOACHCTBUU.

14. HabGmroieHne peakTUBHOTO JIBHYKCHUSI.

15. CoxpaHneHue MeXaHMUECKON IHEPTHH MIPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaneHnue MeXaHU4YE€CKOW SHEPTUU MPU IBUKEHHUH Teja MO ACHCTBHEM MPYKUHBI.

JlaGopaTopHbie pabOThI U OTIBITHI

1. KonctpynpoBanue TpakTa AJisi pa3roHa W AANbHEHIIEro paBHOMEPHOTO IBMKCHUS LIApUKa WIIH
TEJIEXKKHU.

2. OmnpeneneHue CpeqHE CKOPOCTHU CKOJIBKEHUS OpycKa WM JBUKEHHS LIapUKa M0 HAKIOHHOU
IIJIOCKOCTH.

3. Onpenenenne yCKOpEHHs Tela PU paBHOYCKOPEHHOM JIBKEHHMHU 10 HAKJIOHHOW TIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaJlbHOM
CKOpOCTH.

5. IIpoBepka runoTrespl: €cily MpH PAaBHOYCKOPEHHOM [IBM)KEHUHM 0€3 HayaJbHON CKOPOCTH MYTH
OTHOCSTCS KaK Psii HEYETHBIX YHMCEIl, TO COOTBETCTBYIOLIUE MPOMEXKYTKH BPEMEHHM OIMHAKOBBI.

6. ccnenoBanye 3aBUCMMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CHJIbl HOPMAJIbHOTO JIaBJICHUSI.

7.0npenenenne kodhduiienTa TpeHUs: CKOJIbKEHHUS.

8. Onpenenenue xECTKOCTU NMPYKUHBI.

9. Omnpenenenue pabOTHl CHIIBI TPEHUS NPU PABHOMEPHOM JIBUKEHUHU Teja MO TOPU30HTAIBHOMN
MIOBEPXHOCTH.

10. Ompenenenue  pa®OTBl  CHJIBI  YIOPYTOCTH MNpU  MOABEME Tpy3a C HUCIOJIb30BAHUEM
HETO/BM)KHOTO U TIOJIBMSKHOTO OJIOKOB.



11. V3ydenue 3akOHA COXPAHEHUS SHEPTHUHU.

Paznen 9. Mexannueckue KoneOaHus U BOJHBI

KonebarenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHM KOJIEOAHUMN: MEPUOJ, 4acTOTa, aMIUIUTYAA.
Maremaruueckuil ¥ IpyXUHHBIA MasTHUKU. [IpeBpallieHne s3Heprun npu kosie0aTeIbHOM JIBUKECHUH.

3aryxarmue kojebanus. BeiHykneHHbIe Kolebanus. Pe3sonanc. Mexanuueckue BOHBL (CBOHCTBa
MEXaHUYECKUX BOJIH. [IpononpHble U nonepeyHble BOIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ PaclpoOCTPaHEHUS.
MexaHnyeckue BOJIHBI B TBEPJOM Telle, ceiicMuueckue BosiHbl (MC).

3Byk. [')poMKkoCTh 3ByKa 1 BbicoTa ToHA. OTpakeHue 3ByKa. MIHppa3Byk U yapTpa3ByK.

JlemoHcTpanumn

1. HaGmonenne xoneOaHW Tenm MOJ JEHCTBHEM CHIIBI TSHDKECTH M CHUIIBI YIIPYTOCTH.

2. HaGmonienue konebanuii Tpy3a Ha HUTH U HA TIPYKHHE.

3. HaGmroieHre BEIHYKJICHHBIX KOJICOaHUH U pe30HaHCa.

4. PacripocTpaHeHue MPOJOIbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIENN).

5. Habnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHUecKuil pe3oHaHC.

JlabopaTopHbie pabOTHI U OTIBITHI

1. Onpenenenue 4acToTHl U NEpHOJIa KOJIEOAHUNH MAaTEMATUYECKOTO MAsITHUKA.

2. Onpenienenre 4acTOTHI M TIEpHo/1a KoJeOaHi MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOIa KOJIEOaHUH ITOABEICHHOTO K HUTH TPy3a OT JUTHHBI HUTH.

4. UccnenoBaHue 3aBUCUMOCTHU IIEpH01a KoaeOaHUM MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCHMOCTH IepHoJia KoJebaHui rpy3a, MOABEIIEHHOTO0 K HUTH, OT Macchl rpysa.

6. ONBITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTb MTEPHO/Ia KOJIeOaHU MPY)KHHHOTO MasiTHUKA OT MacChl
rpy3a U *KECTKOCTH MPYKUHBIL.

7. V3amepenue yckopeHHs: CBOOOIHOTO MaJICHHUSI.

Pa3nen 10. DnexTpoMarHuTHOE MOJI€ U 3JIEKTPOMArHUTHBIE BOJTHBI

DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH. [Ikama
AJIEKTPOMArHUTHBIX BOJIH. Vcnobp30BaHue 371€KTPOMAarHUTHBIX BOJIH JJIsS COTOBOI CBSI3H.

DJIeKTpoOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JleMoHcTparuu

1. CoiicTBa 37M€KTPOMArHUTHBIX BOJIH.

2. BonHoBbIE cBOMCTBA CBETA.

JlaGopaTopHbie pabOTHI U OTIBITHI

1. I3yueHue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIbI0 MOOMIIBHOTO TeneoHa.

Pa3nen 11. CBeToBEIE SIBIIEHUSI

JlyueBass mognenb cBera. Mctounuwku cBera. IlpsMonuHeiiHOe pacnpoCTpaHEHHWE CBETa. 3aTMEHHUS
Connna u Jlynel. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH oTpaxkeHus cpeta.llpenomienue cperta.
3akoH mpenomiieHus csera. [loaHOe BHYTpeHHee oTpakeHue cBera. Vcrnonbp3oBaHue NOTHOTO BHYTPEHHETO
OTpa)XeHUsS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B nuH3e. OnTudeckas cuctema Qoroanmnapara, Mukpockomna u teneckorna (MC).
I'ma3 kak onTuyeckas cuctema. biM3opykocTs U JaTbHO30PKOCTb.

Pasnoxxenne Oenoro cBera B crektp. Omnbitel HptoToHa. CrokeHHe CHEKTPalbHBIX IIBETOB.
Jucnepcus cera.

JlemoHCcTpanuu
. IIpsimosmmHETHOE pacIpOoCTpaHEHHE CBETA.
. OTpaxkeHue cpera.
. Ilonmy4enue n3006pakeHnit B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
. [Ipenomiienue caera.
. OnTr4eckuil CBETOBOJ.
. XoJ nty4eii B coOMparoriei JuH3e.
. X0/ Jlydel B pacCEUBAIOIICH JINH3E.
. Ilonmy4enue n300pakeHUt C TOMOIIBIO JINH3.
. Ipunnun aeictBus GoToanmnapara, MUKpPOCKOIIA U TEIECKOTIA.
10. Mopens rnasa.
11. Pa3noxeHue OEIOro cBETa B CIIEKTP.
12. TTony4yenue Genoro cBeTa Npu CIOKEHUH CBETA PA3HBIX I[BETOB.

OO ~NOOITD WN P



JIabopaTopHbie pabOThI U OIBITHI

1. UccnenoBanue 3aBUCUMOCTH YIJla OTPa)KE€HUs CBETOBOIO JIy4a OT YIJjla IaJeHHUsL.

2. N3yyeHue XapaKTepuCTUK N300paKeHHsI IPEMETa B IFIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH YIjla MPETOMIICHHS CBETOBOTO Jiyda OT Yrja MajeHus Ha TpaHHILe
«BO3JLyX—CTEKIIO».

4. [Tonmy4yenue u300paxeHUi ¢ TOMOIIBIO0 COOMPAOIIEH JTMH3HI.

5. Onpenenenne GOKYCHOTO pacCTOSTHUS M ONTHYECKOW CHITBI COOMpATOIIEH JINH3HI.

6. OTBITH IO Pa3NIOKEHNUIO OEJIOTO CBETA B CIIEKTD.

7. OTBITHI O BOCIPHUSATHIO I[BETA MPEAMETOB IMPU UX HAOIIOACHUH Yepe3 IBETOBBIC (DUIBTPHI.

Paznen 12. KBantoBble siBICHUS

OmnpiThl Pezepdopna u manerapras Mmoaens atoma. Mogens aroma bopa. Mcryckanue u norniomieHne
ceera aromoM. KBaHThI. JIMHEWUYaThIe CIEKTPBI.

PamnoaktuBHOCTh. Anbda-, Oera- u ramma-usnydeHus. CtpoeHue aroMHOro sjapa. HykimonHas
MOJIeNIb aTOMHOTO siipa. M30Tomnsbl.

PannoaxTtuBHbIe npeBpamienus. [lepuoa mosiypacnana aTOMHBIX SAEp.

SAnepHble peakinuu. 3aKOHBI COXpAaHEHHUS 3apsAOBOTO U MACCOBOTO YHMCE. DHEPrusi CBS3M aTOMHBIX
anep. CBa3b Macchl M 3Hepruu. Peaknuu cunresa u aeneHus saep. Mcrounuku sneprun ConHUa U 3BE3]
(MCO).

Snepnas sHepreTuka. JleicTBUS painoaKTUBHBIX U3JIyueHUH Ha )KuBble opranu3msl (MC).

JlemoHCcTpaumn

1. CeKkTpsl N3Iy4YEHUS U TIOTJIONICHUSI.

2. CexTphl pa3InIHbIX Ta30B.

3. Criektp BOJIOpOIA.

4. Habnonienue TpekoB B kamepe Buibcona.

5. PaboTa cuéTunka HOHU3UPYIONTUX U3TYICHHA.

6. Peructparnus u3nydeHus IpUpPOIHBIX MUHEPAJIOB U TPOIYKTOB.

JlabopaTopHbie pabOThI U OTIBITHI

1. HaGnrogeHue CIUIOUIHBIX U JIMHEWYAThIX CIEKTPOB U3TYYECHHUSI.

2. UccnenoBanue TPEKOB: M3MEPEHUE YHEPTUH YACTHUIII IO TOPMO3HOMY ITyTH (TI0 poTorpadusim).

3. U3mepenue pagnoakTuBHOTO (OHA.

[ToBTOpHUTENBHO-0000IIAIOIITHIT MOAYITH

[ToBTOpUTENBHO-0000IIAOIIMKA  MOIYJIb TpeaHAa3HayeH MJisi CHUCTeMaTH3alud U 0000IIeHus
MPEIMETHOTO COJIEP>KaHUs U OMBITA JESITEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (pHU3UKH, a
TaKke i1 MOArOoTOBKM K (OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHy M0 (u3MuKe Ui 00ydaroliuxcs,
BBIOPABIIIMX ATOT YY€OHBIN MTPEAMET.

[Ipu u3yyeHNH AJaHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH, HA OCHOBE
KOTOpBIX 00ecreynBaeTcsl IOCTHKEHHE NPEIMETHBIX M METAlpeJMETHBIX IUIAHUPYEMBIX pPe3yJIbTaTOB
oOyueHnusi, popMupyercs eCTeCTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHE HAYUHBIX METOJOB HCCIEIOBaHUS
SBJICHUWA TPHUPOJAbI M TEXHUKH, OBIAJCHHE YMEHUSMU OOBSACHATH (U3NYECKUE SBICHUS, MNPUMEHSSA
MOJIyUYEHHBIC 3HAHUS, pelllaTh 3aJayd, B TOM YHCIIE KaUeCTBEHHBIEC U IKCIIEPUMEHTAIbHbIE.

[IpuHIMOHATBEHO AESITETbHOCTHBIN XapakTep OaHHOrO paszfenia peanu3yercs 3a CY€T TOro, 4TO
y4alirecs BBITIOJHAIOT 3aJlaHusl, B KOTOPBIX UM IpeJlaraeTcs:

- Ha OCHOBE TMOJYYECHHBIX 3HAHUU PACIIO3HABATH M HAYYHO OOBICHATH (PU3MUECKUE SIBICHUS B
OKpY>Karollel Npupoie U MOBCEAHEBHON )XKU3HHU;

- MCTIOJb30BaTh HAYYHbIE METOJbI UCCIEIOBAHUS (PU3HUECKUX SIBJICHMI, B TOM YHCIE A TPOBEPKU
TUIIOTE3 U NOJY4YEHUs! TEOPETUUECKUX BBIBOJIOB;

- 00BSICHATh HayYHBIE OCHOBBI HanOO0JIee BaKHBIX JOCTHIKEHHUI COBPEMEHHBIX TEXHOJIOTHI, HallprMep,
MIPAKTUYECKOTO MCIOJb30BaHUS PA3IMUHBIX HMCTOYHHMKOB SHEPrMM Ha OCHOBE 3aKOHA NpPEBpAILeHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPIUU.

Kaxnas U3 TeM JaHHOTO paszena BKIIOYACT AKCIIEPUMEHTAbHOE HCcieloBaHue 0000mIaromero
xapakTepa. Paznien 3aBepiaercs NpoBeleHHEM AMArHOCTUYECKON M OLIEHOYHOU paboThl 32 KypC OCHOBHOM
IITKOJIBL.



I[lnannpyemMble pe3yiabTaTbl OCBOeHHMsI y4eOHOro mpeamera «®uszuka» Ha ypoBHEe OCHOBHOIO
001ero o6pa3oBaHus

Nzyuenne ydeOHOro mnpeamera «®Pu3nka» Ha YpPOBHE OCHOBHOTO OOILIEr0 0Opa3oBaHHS JOJDKHO
obecreunBaTh JOCTHKEHHUE CICIYIOMIUX JTUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJIbTaTOB.

Juunocmmuuwle pezyiomamal

[TatpuoTH4ecKoe BOCIIUTAHUE:

— MPOSIBIICHHE HHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NIECKOI HAYKH;
— IIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB.

I'paxiaHCcKO€ M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJICHUU OOIIECTBEHHO-3HAYUMBIX H 3THYECKUX MPOOIIEM,
CBSI3AHHBIX C MTPAKTUYCCKUM ITPUMEHCHUEM JIOCTHIKCHHUH (DU3UKH;
— OCO3HAHHUE BAKHOCTU MOPAIbHO-3THYECKHUX IIPUHIUIIOB B IEATEIBHOCTH YYEHOTO.

DcTeTH4eCKOe BOCIIUTAHUE:

— BOCTIPUSTHE 3CTETUYECKUX KauyecTB (PU3nUeCcKOi HaAyKH: €€ TApMOHUYHOTO TIOCTPOESHUSI, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

[lerHOCTH Hay4HOTO MO3HAHHUS:

— OCO3HaHME LEHHOCTU (U3NYECKON HayKH KaK MOIHOTO MHCTPYMEHTa IMO3HAHMS MHUpPA, OCHOBBI
pa3BUTHUSA TEXHOJOTUN, BAXKHEW- IIEH COCTABIISIFOLIEH KYJIbTYPHI;

— pa3BUTHE HayYHOU TH0003HATETFHOCTH, MHTEPECA K UCCIIEIOBATENBLCKOM JIeATEIbHOCTH.

dopmupoBaHue KyJabTyphl 310POBbs U AMOLIMOHAILHOTO OJIaronoIyqHs:

— OCO3HAHME LIEHHOCTH Oe30macHoro obpa3a XH3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHMpE,
BAKHOCTH TpaBMJI 0€30MacHOTO MOBEJIEHUS Ha TPaHCIOPTE, Ha JOporax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM
000py/I0BaHNEM B JOMAIIHUX YCIOBHSIX;

— c¢(hOpMHUPOBAHHOCTh HaBbIKa pedekcuu, MpU3HAHUE CBOETO MpaBa Ha OLIMOKY M TAKOTO K€ IpaBa y
JIPYroro 4ejioBeKa.

TpynoBoe BOCIIUTaHUE:

— aKTHBHOE€ y4acTH€ B pPEUICHMM NPaKTUYECKUX 3ajJad (B paMKax CEMbH, LIKOJIbI, TOpoJa, Kpas)
TEXHOJIOTHYECKON U COLMaIbHON HANpaBJIECHHOCTH, TPEOYIOIINX B TOM YUCIIe U (PU3NYECKUX 3HAHMIA;

— MHTEpEeC K MPAKTHUECKOMY H3Yy4eHHUIO Ipodeccuili, CBI3aHHBIX C (QU3UKOIL.

DKOJIOTMYECKOE BOCIIUTAHUE:

— OpHUEHTallMsl Ha MpUMEHEHUEe (U3NYECKHX 3HAHUU NI pelieHus 3aJad B 00JacTH OKpYKarolen
Cpelibl, IUNITAHUPOBAHHUS IIOCTYIKOB U OILIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CpeJIbl;

— OCO3HaHHUE TJIOOATBFHOTO XapakTepa SKOJOTHYECKUX MpoOJieM U IMyTel UX pelieHusl.

Ananrtanus o0ydaronerocs K U3MEHSIOIUMCS YCIOBHSIM COLIMAIbHOM U IPUPOTHON CpeIbl:

— MOTPeOHOCTh BO B3aWMOJICHCTBUU MPU BBIMOTHEHUU HCCIIEJOBAHUM M MPOEKTOB (PU3NUECKON
HaIlPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM JIPYTUX;

— HOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU YEPE3 MPAKTUUYECKYIO JI€ATEIbHOCTD;

— MOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4ucie (GOPMYIUpPOBATh HJEH,  MOHSTHS,
TUNOTE3bl 0 (GU3NYECKUX OOBEKTaX U SBICHUSX;

— 0co3HaHue J1e(UIUTOB COOCTBEHHBIX 3HAHUHN 1 KOMIIETEHTHOCTEH B 001acT (PU3HKH;

— MJIAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3UUYECKHUX 3HAHUIA,

— CTpEMJICHHE aHATM3UPOBATH U BBIABISATh B3aUMOCBSI3U MIPUPOJIBI, OOLIECTBA U SKOHOMUKH, B TOM
YHClie C UCTOIb30BaHNEM (PU3UUECKHIX 3HAHUM;

— OIICHKA CBOUX JIEHCTBUUN C y4€TOM BIHUSHUS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXHBIX TI00ATbHBIX
MOCJEACTBUM.

Memanpeomemnuie pe3ynomamot

YHuBepcanbHbI€ IO3HABATEIbHbBIE JEUCTBUS

bazoBrie tornyeckue AeMCTBUS:

— BBISIBJISITH ¥ XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBHEKTOB (SIBICHUN);

— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIaccu(UKaIi, OCHOBAHUS i1 000OIIEHNUS U CpaBHEHMS,

— BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pacCMaTPUBaEMbIX (aKTax, JTaHHBIX U HAOTIOJICHHUSIX,
OTHOCSIIIHUXCS K (PU3HUYECKUM SIBJICHUSIM;

— BBISBJIATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U MPU U3YYEHUH (PU3UYECKUX SBJICHHUA U MPOIECCOB;
JIENIaTh BBIBO/IBI C MCIOJIb30BAaHUEM JCTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIFOU€HUM, BbIIBUTATh TUIIOTE3bI



0 B3aMMOCBSI3SX (DU3MYECKUX BEINYHH;

— CaMOCTOSITENILHO BBIOUPATH CIIOCO0 pelieHus yaeOHoM Gpu3ndeckoi 3a1a4un (CpaBHEHHE HECKOJIBKHUX
BapUAHTOB PEILICHUs, BEIOOp HAaMOO0JIEe MOIXOISAIIETO ¢ YYETOM CAMOCTOSATEIHHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoBrbie uccnenoBaTenbCcKue IeMCTBUS:

— WCIIOJIH30BATh BOMPOCKHI KAK MCCIIEI0BATEIBCKII HHCTPYMEHT IMO3HAHHS,

— TPOBOAWTH TIO CAMOCTOSATEIBHO COCTABJICHHOMY IUJIaHY ONBIT, HECIOXHBIA (U3NUIECCKHiA
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEI0BaHNE (PU3HMUECKOTO SIBJIICHUS,

— OIICHUBATh HA MIPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAIIUIO, TIOJYICHHYIO B XOJI¢ MCCIICIOBAHUS
WJTH SKCIICPUMEHTA;

—  €aMOCTOATEIBHO (GOpPMYITHpPOBATH OOOOIIEHUS H BBIBOJALI TI0 pe3yJbTaTaM IPOBEIAEHHOTO
HAOJIOJICHUS, OTIBITA, UCCIICIOBAHHSI,

— MPOTHO3UPOBATH BO3ZMOXKHOE JTANIbHEHIIIEE Pa3BUTHE (PH3UYECKHUX MPOIIECCOB, & TAKKE BBIIBUTATH
MIPEIITOJIOKECHHS 00 X PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabota ¢ uadopmarmeii:

— MPUMEHSTH Pa3IMYHbIC METOIbI, THCTPYMEHTHI M 3aIIPOCHI IPH TIOUCKE M 0TOOpE MHPOPMAIHH WITH
JAHHBIX C YYETOM MpPEATIOKEHHOM yueOHOM (pusnueckoi 3a1auu;

— aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(OPMAITHIO PA3TUIHBIX BHIOB U (hopM
MIPEICTABIICHHS,

— CaMOCTOSITENILHO  BBIOMpaTh ONTHUMalbHYIO  (QopMmMy  mpencrtaBieHus UHPOpMALUU U
WUTIOCTPUPOBATh pelIacMble 3aJaud HECIOXHBIMH CXEMaMH, JHarpaMMaM¥, WHOW Trpadukod W uX
KOMOHMHAITUSMHU.

YHuBepcaabHble KOMMYHUKATUBHBIE JIEHCTBUSA

O6uenue:

— B X0JIe 00CYXJeHHUSI Y4eOHOTO0 MaTepHuaa, pe3ylbTaTOB JJA0OPATOPHBIX PabOT U MPOEKTOB 3aaBaTh
BOIPOCHI MO CYIIECTBY 00CY)K/JIaeMOil TeMbl M BBICKA3bIBaTh WJEH, HAlLlEJICHHbIE Ha pEILIEHHE 33Jaydl U
MoJyIepKaHne OJIaro)kenaTeIbHOCTH OOIICHUS;

— COIOCTaBIISITh CBOM CYXKICHHUSI C CYXKICHUSMHU JPYTMX YYaCTHHUKOB Jauajora, oOHapyXHUBaTh
pasiauyure U CXOACTBO MO3UIIMIA;

— BBIpakaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

— TyONWYHO TPEACTaBIATh pPE3yIbTaThl BBINOJHEHHOTO (DU3MUECKOr0 OMbITa (IKCIEPUMEHTA,
HCCTIEeIOBaHUS, TIPOCKTA).

CoBMecTHas 1eATENbHOCTh (COTPYAHUYECTBO):

— MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYAIbHONH pabOThI MPU pelIeHUun
KOHKPETHOM (pU3ndYecKoi mpoOIeMsl;

— MPUHUMATh €I COBMECTHOW [€ATENIbHOCTH, OPraHHU30BBIBATH JEHCTBUS MO €€ NOCTUKEHHIO:
pacrnpenensatbh poju, OOCYyKIaThb MPOIECChl M Pe3yabTaThl COBMECTHOW pabOThI; 0000maTh MHEHUs
HECKOJIbKUX JIFOZCH;

— BBIMOJHATH CBOIO YacTh PabOThI, JOCTUTas KAYeCTBEHHOTO pe3yJbTaTa 10 CBOEMY HANpPAaBICHHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C JPYTUMHU YICHAMU KOMaH/IbI;

— OLIGHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMIMA MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHuBepcanbHbIe PEryiaTUBHbBIC JEHCTBUS

CamoopraHusarusi:

— BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIHIX, TPEOYIOMMX TS peieHus: (pU3nIecKux
3HAHUMU;

— OpPUEHTUPOBATHCA B PA3MUYHBIX NOAXOJAaX MPHHATHS pelleHU (MHAWBUIYyaTbHOE, MPUHSITHE
pElIeHUs B TPYIIe, IPUHITHE PEIICHUN TPYIIIOi);

— CaMOCTOSITENIbHO COCTaBISITh AITOPUTM pelieHus GU3MUECKON 3a7aun WM TUIaHa WCCIIEIOBAHUS C
y4€TOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh MpelaraeMble BApUAHThI
PpELLECHU;

— JIenaTh BEIOODP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CamoxoHTpoJIb (peduiekcus):

— J1aBaTh a/ICKBaTHYIO OIIEHKY CUTYalllU U MpeAJiaraTh MiaH e€ N3MEHEHUS;

— OOBSICHATH MPUYUHBI JOCTHKEHUS (HEIOCTUKCHHS) PE3yIbTaTOB JESITEILHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY;



— BHOCHUTb KOPPEKTHBBI B ICATEIILHOCTD (B TOM YHUCIIE B XOJ1 BBITIOJIHEHUS (PU3MUECKOTO UCCIICTOBAHMS
WIA TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS CHTYallMi, YCTaHOBJIECHHBIX OIMOOK,
BO3HUKILIUX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBHUE PE3YIbTATa EITU U YCIOBUSM.

DOMOIMOHATLHBIA UHTEIJICKT:

— CTaBUTH ce0sl HA MECTO JPYroro 4YeloBeKa B XOJE CIOpa WK JAUCKYCCHU Ha HAYYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

[Ipunsarue cebs u Apyrux:

— NMpU3HABaTh CBOE MPaBO Ha OMIMOKY NMPHU pelIeHUH (PU3MYECKHX 3a/ad WM B YTBEPKICHHIX Ha
HayYHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

Ilpeomemmnuie pezynomamaol

7 Knacc

[IpenmerHsie pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXkaTb CPOPMHPOBAHHOCTH Y
o0yuaroumxcs yMeHHH:

— WCTIOJIB30BATh MOHATHS: (PU3MUYECKHE M XUMUYECKUE SIBIICHHS, HAOIIOICHHE, SKCIIEPUMEHT, MOJIETIb,
TUIOTE3a; €ANHUIBI (PU3UYECKUX BEIIMYHMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BellecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE); MEXaHMUECKOe ABW)KEHUE (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSMOJMHEWHOE),
TPAaeKTOpUs, pPAaBHOJACHCTBYIOmIAs cwi, Jedopmamus (ympyras, IUTacTHYECKas), HEBECOMOCTb,
COOO0IIIAOIINECS COCYIbI;

— paznuuaTh sBieHus (MU Qy3us; TEIUIOBOE MBMKEHUE YaCTHIl BEIIECTBA; PABHOMEPHOE JBIDKEHHCE,
HEpaBHOMEpHOE [BW)KCHUE; WHEPIUS; B3aMMOJICHCTBHE TEJ; PaBHOBECHE TBEPABIX TEN C 3aKPETUIEHHON
OCBIO BpAIICHUS; NIepeada JaBJIeHUs TBEPABIMH TeJIaMH, KUAKOCTSIMH U ra3aMu; aTMoc(epHoe JaBJeHHE;
TUTABaHWE TeJl; TPEBpAIleHHUs] MEXaHWYeCKOW HHEPIHH) TO OIHCAHWI0 MX XapaKTepHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JTaHHOE (PH3MUECKOE SBIICHHE;

— pacro3HaBaTh MPOSBIECHHE M3YYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXKAIOUIEM MHpE, B TOM
yicie (pU3nyuecKue [BIICHUS B MPHU- POJE: NMPUMEPHI JBMKEHHUS C PA3IMYHBIMU CKOPOCTSMHU B KUBOU U
HEXXUBOM mpupojie; NeiicTBUE CUIIbI TPEHHs B MPHUPOJE U TEXHHUKE; BIMSHUE aTMOC(EpPHOro AaBJICHUS Ha
YKUBOI OpraHu3M; IJIaBaHUE PbIO; pblYaru B TEJE YelIOBeKa; MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKH (PU3HYECKHUX SIBJICHHIA;

— ONHUCHIBATh M3yYCHHBIE CBOWCTBA TeN U (U3UYECKHE SBICHUS, UCHOJB3YS (pU3MUecKHe BETHYMHBI
(macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BPEMs, MYyTh, CKOPOCTb, CPEAHsSI CKOPOCTh, CUJIa YIPYTrOCTH, CUia
TSYKECTH, BEC Teja, CHJIa TPEHHUd, AaBlieHue (TBEPAOTO Tela, JKUIKOCTH, Tas3a), BHITAJIKHUBAIONIAS CHIIA,
MeXxaHu4yecKkas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbl, KOA(h(GUIUEHT MOJIE3HOTO IeWCTBUS
MEXaHHU3MOB, KHHETWYeCKass M TMOTEHIMalbHAs DJHEPrus); MpH ONUCAHUM I[PABWJIBHO TPaKTOBATh
(bu3nYeCKuit CMBICI UCMIOJIb3YEMbIX BEIHYMH, UX 0003HAYCHHS U €IMHUIIbI (PU3HMUECKUX BEIMYUH, HAXOIUTh
(dbopMyIibl, CBS3BIBAIOINE JAaHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTMMH BEIMYMHAMH, CTPOUTH TpaduKku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

— XapaKTepU30BaTh CBOICTBA Tel, (PM3MUECKUE SBICHUSA U MPOLECCHI, UCIOIb3Yys MPaBUIa CIOKCHHS
cul (BIOJIb OJTHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBUJIO PaBHOBECHS phblyara
(610Ka), «30710TOE MPABUIIO» MEXAHUKH, 3aKOH CO- XpaHEHHS MEXaHHMYeCKOW >HEpPIruH; MpH STOM JaBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3allMCHIBATh €0 MaTEMaTHUYECKOE BhIPAKCHHE,

— OOBSICHATh (U3NYECKUE SIBICHHUS, NPOIECCHl W CBOWCTBAa Tel, B TOM YHCIE M B KOHTEKCTE
CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUHMHHO-CIECICTBEHHBIC CBSI3U, CTPOUTH
oOBsicHeHHEe U3 1-2 JOrMYecKuX IIaroB ¢ OmMopoil Ha 1-2 M3ydyeHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUH,
(bu3MYECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;

— pematrh pacuéTHble 3amaud B 1-2 AeWCTBUS, HUCIOJB3ySd 3aKOHBI M (OPMYINBI, CBS3BIBAIOILINE
(dbusznueckue BENIWYMHBI: Ha OCHOBE aHallM3a YCIIOBUS 3aJayd 3alHChIBaTh KPATKOE YCIOBUE, MOJCTABIATh
¢buznueckue BeIMUUHBI B (GOPMYIbl U TIPOBOJUTH PacUEThl, HAXOIUTH CIIPABOYHBIE JaHHBIE, HEOOXOIUMBIE
JUIS peIlieHus 3a7a4, OIICHUBATh PEATUCTUYHOCTh MOTYYEHHON (U3MUYECKON BENTUUHHBL;

— pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO pEIIUTh MNP TOMOIIUA (UINIECKUX METOJOB; B
OTMCAHWU HWCCJIENOBAaHUS BBIACTATh MPOBEPSEMOE  MPEANONoXKeHHe (TUMOoTe3y), paziudyarh W
MHTEPIPETUPOBATH TMOJYUYEHHBIM pe3ylbTaT, HAXOAUTh OMIMOKM B XOJ€ OMBITA, JIelaTh BBIBOJBI IO €ro
pe3ynabTaram;

— TMPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKHUX SIBICHMA WM (PU3UYECKUX CBOWCTB TEI:
(hopMynHUpOBaTh MPOBEPsIEMBIE MPEATONIOKEHHS, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHUS,



3aIUCBIBATH XOJ1 OIBITA U (POPMYIIUPOBATH BHIBOJIBI;

— BBIIIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00bEMA, CUJIbl U TEMIIEPATYpPhI
C HCIIOJIb30BAaHMEM AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB; 3aMMCHIBATH MOKAa3aHHUA MPUOOPOB € Y4ETOM
3aJJaHHO} a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH;

— TPOBOJMTH HCCIICAOBAHHE 3aBHCUMOCTH OJHOW (M3MYECKOH BEIMYMHBI OT JPYrol c
HCIO0JIb30BAHUEM IIPSIMBIX M3MEPEHUH (3aBUCHMOCTU IIYyTH PAaBHOMEPHO JBIKYLIETOCS Tejla OT BPEMEHU
JBUKEHMSI T€Jla; CUJIbl TPEHUS CKOJIbKEHMSI OT CHUJIbl JIaBJIEHMSI, KayecTBa 00OpabOTKH MOBEPXHOCTENW Ted U
HE3aBUCUMOCTU CHWJIbI TPEHHS OT IUIOIIAIU COINPUKOCHOBEHHUS TE€J; CHJIbI YHOPYIOCTH OT YJ/UIMHEHHUS
MPYKUHBI;, BBITAJKUBAIOMICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Teja W OT IUIOTHOCTU >KHUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTU TeJa, OT TIIyOMHBI, HA KOTOPYIO TOTPYKEHO TEJO; YCIOBUM TUIaBaHUS Tell,
YCIIOBU pPaBHOBECHSI pblYara U OJIOKOB); Y4aCTBOBATh B IUTAHUPOBAHUH YUISOHOTO MCCIICAOBAHUS, COOUPATH
YCTAaHOBKY M BBINOJHATh W3MEpPEHUs, CleAysl MpPEeVIOKEHHOMY IUIaHy, (UKCHPOBAaTh pPE3yJIbTaThl
MOJIyYEHHOUM 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE MNPEIJIOKEHHBIX TaOMUI] U rpauKoB, J€NaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

— TMPOBOJUTH KOCBEHHbIE H3MEpPEHMs] (PU3NUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA KUJIKOCTH H
TBEPAOIrO TeNa; Cuia TPEHHUS CKOJIbKEHMs; JTaBJICHHE BO3/yXa; BbITAJIKUBAIOIIAs CUja, JNEHCTBYIONIAs Ha
MOTPYKEHHOE B JKUJKOCTh TEJ0; KOAIPPUIMEHT MOJIE3HOTO AEHCTBUSA HPOCTHIX MEXAHU3MOB), ClEAys
MPEI0KEHHOW MHCTPYKIMHU: TPU BBIIOJHEHUH U3MEpPEHUI coOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
BBIYHCIISATH 3HAYEHHE HCKOMOM BETMUMHBI;

— co0uro1aTh MpaBuiia TEXHUKHU 0€30MaCHOCTH U paboTe ¢ 1TabopaTOpHBIM 000PYI0BaHUEM;

— YyKa3bplBaThb MPHUHLIMIBI JEHCTBUS NPUOOPOB M TEXHUUYECKHUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIIaroIuecss cocyabl, 0apoMeTp, pbluar, MOABUKHBINA M HETOABIKHBIN OJOK, HaKJIOHHAS
IJIOCKOCTB;

— XapakTepu30BaTh MPHUHLHUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMUCTB C
ONOpPOH Ha MX ONHUCAHMA (B TOM 4HUCIIE: HNOJINIHUKH, YCTPOHCTBO BOJONPOBOAA, THAPABIMUYECKUN IMpecc,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp), UCMOJb3ys 3HaHHUA O CBOMCTBaX (PU3NYECKUX
SBJICHUH U HEOOXOJUMBbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— NPHUBOJUTH IPUMEpPHl / HAXOAUTh HMH(MOpPMAIMIO O MNpHUMeEpax MNPAKTHUYECKOTO MCHOJIb30BaHUS
(bU3MYEeCKUX 3HAHUM B TIOBCETHEBHOW JKM3HHM I oOecmedeHus Oe30MacHOCTH MpU OOpaIleHUuH ¢
npubopamMH U TEXHUYECKMMHU YCTPOMCTBaMHU, COXPAaHEHMsI 3I0pPOBbsl U COOIOAECHUS HOPM HKOJIOTHUECKOTO
MIOBEJICHUSI B OKPYJKaIOIIEH Cpese;

— OCYIIECTBJIATh OTOOP MCTOYHMKOB MH(pOpMauuu B ceTu VIHTEpHET B COOTBETCTBUHU C 3a/JlaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCSA 3HAHUM M NYTEM CPAaBHEHUS PA3JIUYHBIX HCTOYHHUKOB
BBIJICNIATh HH(POPMALIUIO, KOTOPAs SIBJIAETCS MPOTUBOPEUYUBON MIIM MOXKET ObITh HEZOCTOBEPHOI];

— UCII0JIb30BaTh IPU BHINIOJIHEHUH Y4eOHBIX 33JaHUN HAyYHO-NIOMYJIPHYIO JIUTEPATYPY (PU3NUECKOTO
COJIepKaHUs, CIIPABOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT; BiaaieTh NpUéMaMH KOHCIIEKTHPOBAHUS
TEKCTa, peoOpa3oBaHus HHGOPMALIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

— CcO3/1aBaTh COOCTBEHHBIE KPAaTKHWE IMUCbMEHHbIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2-3 MCTOYHHUKOB
uHbopManuu (PU3MUYECKOTO COAEp)KaHUs, B TOM 4HCIE IMyOIMYHO JeNaTh KpaTKue COOOLIEHUsS O
pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIEIO0BAaHUM; MpPU 3TOM I'PaMOTHO HCHOJb30BaTh HM3Y4YE€HHBIN
MOHATUHHBIN anmnapar Kypca (PU3HMKH, COIIPOBOKIATH BHICTYIUICHHUE ITPE3CHTALIUCH;

— TpU BBINOJHEHUHM Y4YEOHBIX NMPOEKTOB M HUCCIEAOBAaHMM pacnpenesisTh 00s3aHHOCTU B IpyIIE B
COOTBETCTBUHM C IIOCTABJICHHBIMU 3aJayaMH, CJIE€JUTh 3a BbHIIOJHEHHWEM IUIaHa JEeWCTBUHM, a/leKBaTHO
OLICHUBaThb COOCTBEHHBIM BKJIaJ B JIEATENBbHOCTh TpPYIIbI; BbI- CTpauBaTh KOMMYHHUKAaTHBHOE
B3aUMO/ICHICTBUE, YUUTHIBAsi MHEHUE OKPYKAFOIIHX.

8 Kknacc

[IpenmetHsle pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXkaTb CPOPMHUPOBAHHOCTh Y
oOyJaromuxcs yMeHHI:

— HCIOJB30BaTh IMOHATHA: Macca W Pa3sMEPbl MOJEKYN, TEIUIOBOE ABM)KEHHE aTOMOB U MOJIEKYI,
arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAIMUYECKUE U aMOp(HbIE Tella, HACBHIIEHHBIH U HEHACHIIEHHBIN
nap, BJIAXKHOCTb BO3[yXa; TEMIIEpATypa, BHYTPEHHSsSI DHEPrus, TEIUIOBOM JBUIaTElb; JIEMEHTApHbBIN
IEKTPUUECKUMN 3apsif, DJIEKTPUUECKOE I10JI€, IPOBOAHUKH U AMDJIEKTPUKH, MOCTOSIHHBINA AIEKTPUUYECKHUM
TOK, MarHUTHOE TOJIE;

— pa3nuuarh sBIEHHUSA (TEIJIOBOE pacIIUpeHHue/cxaTue, TeIvlonepeaaya, TEIIOBOE paBHOBECHE,
CMauMBaHME, KaNWULIPHBIE SIBICHUS, WCHApEHUEe, KOHACHCAlUs, IUIABJIEHUE, KPHUCTAJUIM3ALMS



(oTBepneBanue), KUIEHUE, Terulonepeaayda (TErIoNpOBOAHOCTb, KOHBEKILMS, H3IYyYCHHUE); DJICKTpHU3aIUs
TEJ, B3aUMOJICHCTBUE 3apsiioB, NEMCTBUS 3JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aHUMOJECHCTBHE
MarHuTOB, JEHCTBUE MAarHUTHOIO IIOJs HA IPOBOJHUK C TOKOM, JJIEKTPOMATrHUTHAs WHAYKLUSA) II0
ONMCAHUIO MX XapaKTePHBIX CBOIMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PHU3MYECcKOoe
SIBJICHUE;

— pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPYXAIOIIEM MHpPE, B TOM YHCIIE
¢u3nvecknue SBICHHUA B MpPHU- POJE: MOBEPXHOCTHOE HATSHKEHUE WM KANWJUIAPHBIC SIBICHHUS B TPHPOJIE,
KpUCTa/UTBl B Tipupoje, uznydenue ColHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpHU3bI, 00pa3oBaHHE POCHI,
TyMaHa, WHEs, CHEra; OJJeKTPUYECKHe SBJICHHS B arMocdepe, SIIEKTPHUYECTBO IHKHUBBIX OPraHW3MOB;
MarHuTHOE MoJie 3eMJId, Ipel( MoIr0COB, poJib MArHUTHOTO MOJISL AJISl dKU3HU Ha 3emile, MOJIIPHOE CUSHUE;
IIPU 3TOM TEPEBOJMTH MPAKTHUECKYIO 3a/ady B y4eOHYIO, BBIICISATH CYHIECTBEHHBIC CBOWCTBA/TMPU3HAKU
(bU3NIECKUX SBICHUIA;

— ONHUCHIBATh M3yYEHHBIE CBOWCTBA T€N U (PU3NYECKHUE SBIEHUS, UCHOJB3Ys (pU3NUECKHE BEIUUMHBI
(TemmepaTypa, BHYTPEHHSISI SJHEPIHsl, KOJIMYECTBO TEIJIOTHI, YENbHasl TEIJIOEMKOCTh BEILLECTBA, yJEIbHas
TEIUIOTa IUIABJICHUS, YJAENbHAas TEIUIOTa MapooOpa3oBaHus, YJAelbHas TEIUIOTa CropaHus TOIUIUBA,
KO3(G(UIMEHT TOJIE3HOTO JIEHCTBUS TEIUIOBOM  MAIllMHBI, OTHOCHUTEIbHAs BJIAXHOCTb BO31yXa,
ANIEKTPUYECKHUM 3apsij, Cuiia TOKa, 3JIEKTPUYECKOE HaIpsHKEHHE, CONMPOTHBIIEHHE MPOBOJHMKA, YAEIbHOE
CONPOTHBIIEHUE BEIECTBA, padOTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA); HPHU OMNMCAHWU IPABUIBHO
TPaKTOBaTh (PU3NUYECKHUI CMBICI HCMOIb3yEMbIX BEIMUMH, 0003HAUEHUS U €IUHUIIBI (PU3NYECKUX BEIMYUH,
HaxXoJUTh (POPMYIIbI, CBS3BIBAIOIINE JNAHHYIO (DU3MUECKYIO BEJIWYUHY C APYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

— XapaKTepH30BaTh CBOMCTBa Tel, (U3WYECKHE SBJICHUS U TMPOILECCHl, HCIOIb3yd OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUYECKON TEOPHH CTPOEHUS BEIECTBA, MPUHIUI CYIIEPHIO3UILIMHU Moyel (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma Juls ydacTka uemnu, 3akoH JDxoynsa-Jlenna,
3aKOH COXpaHEHMsI PHEpPruH; MpU STOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alUCHIBATh €ro
MaTeMaTH4eCKOe BhIPAKEHUE;

— OOBSCHATH PU3NYECKUE TPOIIECCH] U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTYallUi MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH OOBACHEeHUEe u3 1-2
JIOTMYECKHX IaroB ¢ ONOpo# Ha 1-2 U3ydeHHBIX CBOMCTBA (PM3HUECKHUX SBICHUH, (PU3UIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEN;

— pematrbh pacu€THble 3afaud B 2-3 JEUCTBHUSA, MCIOJB3YS 3aKOHBI U (OPMYIbI, CBS3BIBAIOLIHNE
(du3nuecKkue BEIMYMHBI: HA OCHOBE aHANM3a YCJIOBHS 3a/1ayll 3alHCBIBATh KPaTKOE YCIOBUE, BBISBISATH
HEJ0CTAaTOK JIaHHBIX JJISl PEeLIeHUs 3a7auu, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE 7S €€ PelleHus,

MIPOBOJUTH PAcU€Thl U CPABHUBATH MOJYYCHHOE 3HaUCHHE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JTAHHBIMU;

— pacro3HaBaTh NPOOIEMBbI, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOIIN (PU3NYECKHX METOOB; UCIOIb3Ys
OMHCAHUE HCCIIEOBAHMS, BBIACIATH MPOBEPSIeMOE MPEINOJIOKEHHE, OLIEHUBATh IPABUIBHOCTH MOPSJIKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JeNIaTh BBIBOIBI;

— TPOBOAMUTH ONBITHI MO HAOMIONEHUIO (PU3MYECKUX SBICHUM WM (DU3MUECKUX CBOMCTB TN
(KanwiIsipHBIE  SIBJICHMSI, 3aBHCHMOCTH JIaBICHHUs BO3AyXa OT ero oObéma, TeMIeparypbl; CKOPOCTH
mpolecca OCTHIBAHUS/HATPEBAHMSI MPHU M3IYYCHUU OT IBETA W3IYYarolleil/MOTIOoaoNiel MOBEpXHOCTH;
CKOPOCTh HCIApEHUsI BOJBI OT TEMIIEpaTyphbl KUAKOCTU U TUIOIMIAIU €€ MOBEPXHOCTH; AIEKTpU3alMs Tel U
B3aUMO/JICHCTBUE DJIEKTPUUYECKUX 3apsAA0B; B3aMMOJICHCTBHE MOCTOSHHBIX MArHUTOB, BU3yalHU3allusl
MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB; JIEHCTBUS MarHUTHOTO TMOJIS HAa MPOBOJAHHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHuTa, CBOWCTBA AJIEKTPOJBHUTraTEeNsl IMOCTOSHHOTO TOKa): (OpMyIUpOBaTh MPOBEPSEMBIC
NPEINOJI0KEeHNs, cOOUpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOro OOOpYAOBaHUS; OIMUCHIBaTh XOJ OIBITa U
(bopMyITHUpPOBaTh BHIBOJIBI;

— BBINOJHATH MPSIMbIE W3MEPEHUs] TEeMIEepaTyphl, OTHOCUTEIBHON BIaXHOCTU BO3[yXa, CHJIBI TOKA,
HaMpsDKEHUS C KCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUYECKUX BEIWYMH; CPAaBHHUBATH
pe3yibTaThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOJIFOTHON MOTPEIIHOCTH;

— TPOBOJMTH HCCIIEOBAHHE 3aBUCHUMOCTUM OJHOM (u3Mueckod BEIMYUHBI OT JAPYrod ¢
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTh COMPOTUBJICHUS MPOBOAHUKA OT €0 JIJTUHBI, TUIOMIAAN
MIONIEPEYHOIO CEYEHUsI U YAEIbHOTO CONPOTHBIIEHUS BELIECTBA IIPOBOJHMKA; CHUJIBI TOKA, UAYILETO YEPE3
IIPOBOJHMK, OT HANpPSDKEHHS HA IPOBOAHMKE; HCCIEIOBAHHME IIOCJIENOBATEIBHOIO M IapaJljIeIbHOTO
COEIMHEHUH MPOBOJIHUKOB): MJIAHUPOBATH UCCIEIOBAHUE, COOMPATh YCTAHOBKY U BBIMOIHITH U3MEPEHUS,
clenys MpeioKeHHOMY TUIaHy, (UKCUPOBaTh Pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH B BHAE TaOIHI] U



Fpa(bI/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUAA,

— HIPOBOJUTH KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCIIMYNH (y,HCJIBHaSI TEIJIOEMKOCTD BCIIICCTBA,
COINPOTHUBJIEHUE TPOBOJHMKA, pabOTa W MOUIHOCTH 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH H3MEPEHUS,
cOOMpaTh KCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys MPEUIOKEHHOW MHCTPYKIUH, W BBIYMCISATH 3HAYCHUE
BCJIIMYHUHBI,

— c0o0MI0/1aTh MpaBUIIa TEXHUKH 0E301IaCHOCTH IIpU paboTe ¢ 1abopaTopHBIM 000pyIOBaHHEM;

— XapakTepu30BaThb NPHUHLMUIBI JACUCTBUA M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha WX omucaHus (B TOM 4MCIE: CHUCTEMa OTOIUIEHUS JIOMOB, TMIPOMETp, MapoBas TypOuHa,
aMIEpMETp, BOJBTMETP, CYETUUMK  IEKTPUUYECKOW HOHEPIHM, AJIEKTPOOCBETUTENIbHbIE  NPUOOPBI,
HarpeBaTeIbHBIC AJICKTPONPUOOPH  (MPUMEPHI), OIJICKTPUUYECKUE MPEAOXPAHUTENN; IJICKTPOMArHHUT,
AIIEKTPOJBHUTATENlb TIOCTOSHHOTO TOKA), HCIOJB3YSl 3HAHUSA O CBOMCTBaX (HU3UYECKUX SBICHUA U
HE00X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

— pacmo3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEpPUTENbHbIE MPUOOPHI MO CXeMaM H
CXEMaTHYHbIM pPHUCYHKaM (KUAKOCTHBI TEpMOMETpP, TEPMOC, IICUXPOMETp, THIPOMETp, JABUraTelb
BHYTPEHHETO CTOpaHWs, DJEKTPOCKOI, pEOCTaT); COCTaBIATh CXEMBI DIEKTPUYECKHX Iened ¢
MOCIIEIOBATEIbHBIM W MApaJUICIbHBIM COEIMHEHWEM JJIEMEHTOB, pa3jinyas YCIOBHBIE 0003HAUYEHUS
JJIEMEHTOB JIEKTPUUYECKUX LEEH;

— TMPUBOAMUTH MPHUMEPHI/HAXOAUTh HHGOPMALMIO O IMpUMEpPax MPAKTUYECKOTO HCIOIb30BaHUS
bu3nvecKknXx 3HAHWK B TIOBCEAHEBHOW JKM3HU JUIsI oOecmeueHHs] O€30TacHOCTH TpU OOpalieHuu C
npubopaMu U TEXHHYECKHMMH  YCTPOWCTBAMHU, COXpAaHEHHUS  3J0pOBbS U COONIOACHUS HOPM
HKOJIOTUIECKOTO MTOBEICHUS B OKPYKAIOIICH Cperie;

— OCYIIECTBJISITh TOWUCK WHMOPMAIUK (PU3NYECKOTO COJepKaHus B ceTH VHTepHET, Ha OCHOBE
NMCIOIIINXCA 3HaHUU U HYTGM CpaBHCHHA AOIOJTHHUTEIBbHBIX HCTOYHHUKOB BBIJCIIATH I/IH(l)OpMaHI/IIO, KOoTOpas
SIBJISIETCS TPOTUBOPEUMBOM UM MOKET OBITh HEJOCTOBEPHOI;

— UCIOJIb30BATh MPHU BHINOJHEHUH YYEOHBIX 3a/JaHU HAYYHO-TIOMYJISIPHYIO TUTEPaTypy GU3UUECKOTO
COJIep’KaHus, CIIPAaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT; BiaaeTh NpuéMamMu KOHCHEKTUPOBAHUS
TeKcTa, mpeodpazoBaHus HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYT'YIO;

— c03/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC U KPATKHUE YCTHBIE COOOIIEeHUs], 0000mmas nHPOpMAIHIO U3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIE MyOIMYHO NPEACTABISTH PE3yJIbTaThl
MPOEKTHOM MM HCCIIEOBATEIbCKON JEATENIbHOCTH; MPU 3TOM TPAMOTHO HCIOJB30BaTh H3yYEHHBIN
MMOHSATUUHBIN anmapar Kypca (U3UKH, COTTPOBOXKIATh BRICTYIUICHHE TTPE3CHTAIIUCH;

— TpU BBINOJHEHUU YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN (PU3MUECKHUX MPOLECCOB PaCHpPENENTh
00s3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTABJIEHHBIMH 33Ja4yaMH, CJIEIUTHh 32 BBIIIOJHEHUEM IUIaHA
NEUCTBUI U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUMBATh COOCTBEHHBIN BKJIAJ B JESTENBHOCTb TPYIIIHI;
BBICTPaWBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peliath KOH(INKTHL

9 knacc

[IpenmeTrHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTH Y
00yyaroumxcs yMEHHIA:

— HCIIOJIb30BaTh MOHATHA: CHUCTeMa OTCYETa, MarepuaibHas TOUYKa, TPAGKTOPHs, OTHOCHUTEIHHOCTH
MEXaHUYECKOTO JBIXKeHUS, aAedopmarms (ympyras, IUIacTHYecKasl), TpPEHHUE, LIEHTPOCTPEMUTEIHHOE
YCKOpEHHE, HEBECOMOCTh U MEPErpy3Kd; LEHTP THKECTH; abCONIOTHO TBEPAOE TEJO, LEHTP THKECTH
TBEPAOrO Tella, pPAaBHOBECHE, MEXaHWYeCKHe KOJeOaHUs M BOJIHBI, 3BYK, HH(Pa3ByK U YIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKalla 3JE€KTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JallbHO30PKOCTH,
CHEKTpPHI UCIYCKaHUs U TIOTJIONICHHUS;, aibda-, 0eTa- U raMMa-u3IydeHus, H30TOIbI, SAepHasi JHEPTeTHKA;

— pasnuuath  SBIEHUS (paBHOMEPHOE U  HEpaBHOMEpPHOE  MPSAMOJUHEHOE  JBIKEHUE,
PaBHOYCKOPEHHOE TPSMOJMHEWHOE JBIKEHHE, CBOOOJHOE TaJeHUE TeJ, PaBHOMEPHOE IBUKEHUE II0
OKPY’KHOCTH, B3aUMOJICHCTBUE Tell, pEaKTUBHOE JBIDKEHHUE, KoJiebaTeabHOe NBMKEHHE (3aTyXalollue u
BBIHYXJICHHbIE KOJeOaHUsl), PE30HAHC, BOJHOBOE JBHKEHHE, OTPaKEHHE 3BYKa, MPSMOIHUHEHHOE
pacmpocTpaHeHue, OTPaKEHUE U MPETOMIICHHE CBETa, MOJTHOE BHYTPEHHEE OTpPakKeHHE CBETA, Pa3Nio’KEHUE
O0ermoro cBeTa B CIEKTP M CIOXKEHHE CIEKTPAIbHBIX IIBETOB, MHCIEPCUS CBETa, ECTECTBEHHAs
PaMOaKTUBHOCTh, BO3HUKHOBEHHE IMHEHYATOr0 CHEKTpa M3MYYEHHS) MO OIMUCAHUIO HMX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHE,

— pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKHX SBICHUN B OKpYXKarolieM Mupe (B TOM
yrcne (U3NYECKUe SIBICHUS B MpU- POJE: MPUIUBHI U OTJIMBBI, JBIKeHUE TaaHeT CONTHEYHOW CHCTEMBI,
PEaKTUBHOE JBU)KCHHE JKUBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB JKHMBOTHBIMH, 3€MIIETPSICEHHUE,



ceificMMUYeCcKHe BOJIHBI, LIyHaMHU, 3XO0, LIBETA TEJ, ONTUUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOrMUECKOe AeicTBIE
BUJMIMOTO, YIbTPA(QHOIETOBOTO M PEHTTEHOBCKOTO W3IYYEeHUH; €CTeCTBEHHBIH paJMOAaKTUBHBIA (OH,
KOCMUYECKHE JIyYd, paJMOAaKTUBHOE W3Iy4YEHHE IPUPOJIHBIX MHUHEPAJIOB; IEMCTBUE PaJUOAKTUBHBIX
M3IYYeHUH Ha OpPraHU3M YeJIOBEKa), IMPH 3TOM IMEPEBOAUTH NPAKTUUYECKYIO 33/a4y B Y4eOHYIO, BBIICIATH
CYIIECTBEHHBIEC CBOMCTBA/IIPU3HAKN (PU3MUECKHX SIBICHUH;

— OINMCHIBATh W3YYEHHBIE CBOICTBA Tel M (DPM3NYECKUE SBICHUS, HCIOJB3YS (U3NUECKUE BETMUNHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBHKEHHUH, YCKOPEHHE, NIEPEMEILEHUE, MYTh,
yIJI0Basi CKOPOCTb, CUJIa TPEHMS], CUjla YINPYrOCTH, CHUJIa TSKECTH, YCKOpEeHHE CBOOOJHOTO MaJieHus, BEC
Tena, UM- MYJbC TeNa, UMITYJIbC CHJIbI, MEXaHUUecKas padoTa U MOIIHOCTb, OTEHLIMAJIbHASI SHEPTUs Tela,
MOJHSTOTO HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUs CKATOM MPYKUHbI, KHHETUYECKasl SHEPTUs,
MOJTHAsT MEXaHUYeCKasi SHEPTusl, MEPHOJ U 4acTOTa KOJeOaHWH, JITMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, II0Ka3aTeib MPEIOMJIEHUS Cpelbl); IMPU ONUCAHUM MPaBUIIBHO TPAKTOBATh
(GU3NYIECKUN CMBICI MCIIOJIB3YEMbIX BENIM- YWH, 0003HAUCHUS W eIWHUIBI (PU3MUECKUX BETUYMH, HAXOUTh
(dbopMyIbI, CBS3BIBAIONINE TAHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMH, CTPOWTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEHN (PU3MUYECKHIX BEINIHH;

— XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCHOJB3Ys 3aKOH COXPAHEHHUS
SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHsSI, MPUHIUI CYMEPIIO3UIUN CHJI, TNPHHIUI OTHOCUTEIHHOCTH
lanunest, 3akonsl HpIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBl OTPAKEHHsI U IMPEIOMIICHUSI CBETa,
3aKOHBI COXPAHEHHS 3apsIOBOTO M MAacCOBOIO YHCEN TMpHU SACPHBIX peakiusx; NpU 3TOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTUYECKOE BhIPAKEHUE;

— OOBSCHATH PU3NYECKUE TPOIIECCH] U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTYallui MPaKTHKO-
OpUEHTUPOBAHHOTO XapaKkTepa: BBISBISTH MPHYMHHO-CIEACTBEHHBIC CBS3H, CTPOUTH OOBsICHEHWE U3 2-3
JIOTUYECKHUX LIaroB ¢ ONOpOM Ha 2-3 U3y4EHHBIX CBOMCTBA (PU3NYECKUX SBJICHUHN, GPU3NYECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEN;

— pemaTh pacy€THbIC 3a7a4M (OMHUPAOIIUECS HAa CHUCTEMY M3 2-3 ypaBHEHHI), UCIOJIb3ys 3aKOHBI U
(dbopMyIibl, cBsI3bIBaIOLINE (U3NYECKHE BEIMUMHBI: HA OCHOBE aHajIM3a YCIOBHS 3aJauy 3allChIBaTh KPaTKOe
yCIIOBHE, BBISIBISITh HEJOCTAIOLIME WM U30bl- TOYHBIE [aHHBIC, BBIOMpATh 3aKOHBI U (OPMYIIBL,
HEOOXOIUMBIE JJIsl peuIeHHs], TPOBOAUTh PACUYETHI U OLICHWBATH PEATHCTUYHOCTH MOJYYEHHOIO 3HAUYCHHUS
(hbU3UYECKON BEITUYHHBL;

— pacro3HaBaTh NPoOIEMBbI, KOTOPbIE MOKHO PELIUTH MPHU MOMOIIU (GU3NYECKHX METOOB; UCIOIb3Ys
OTHMCAHUE HUCCIENOBAaHMs, BBIACIATH MPOBEpsieMOe MPEANOJIOKEHUE, OLEHUBATh MPABUIBLHOCTh MOPAJIKA
MIPOBEJICHUS UCCIIEIOBAHUS, AENIaTh BBIBO/IbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUI U OTIBITOB;

— IPOBOJIUTH OMBITHI MO HAOMIOECHUIO (DU3UUECKUX SBICHUHN WK (PU3HMUECKUX CBOMCTB Tel (M3ydeHHe
BTOpOro 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI PHEPrUH; 3aBUCHUMOCTh MEpHOJa KOJeOaHUN MPYKUHHOTO
MasTHUKAa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTYJIbl MaJIbIX KOJieOaHUM;
MPSIMOJIMHEHOE pPACIpOCTpaHEHHE CBETa, pa3lioKeHHEe Oenoro cBeTa B CIEKTP; H3y4eHHE CBOWCTB
M300pakeHUsI B IUIOCKOM 3€pKalieé U CBOWCTB M300pa)KeHUs MpeaMeTa B coOMparoliell TnH3e; Ha0lo1eHue
CIUIOIIHBIX M JIMHEWYAThIX CIEKTPOB HU3IIy4EHHS): CAMOCTOSTEIBHO COOUpATh YCTaHOBKY M3 M30BITOYHOTO
Habopa 000pyI0BaHUS; OMUCKHIBATH XO/JI OIBITA U €r0 Pe3yNbTaThl, JOPMYITUPOBATH BHIBO/IBL,

— TPOBOAWTH NPU HEOOXOJWMOCTH CEpUI0 MPSAMBIX HM3MEPEHUH, OMpEeNeNss CpeaHee 3HayeHHe
u3MepsieMoil BeanuuHbl ((OKYCHOE paccTosiHHMEe coOuparomiel JIMH3bI); 000CHOBBIBATH BBHIOOpP crocoba
M3MEpEeHUs/U3MEPUTENILHOTO TPUO0Pa;

— MPOBOJUTH HUCCIENOBAHHE 3aBUCUMOCTEH (PU3UUECKUX BEIUYMH C HCIOJb30BAHHEM MPSMBIX
U3MEpEeHUH (3aBUCUMOCTb MYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM [JBIKEHUM 0e3 HadalbHON CKOPOCTH;
nepuo/ia KojaeOaHui MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIJla OTPaXXEHUs CBETa OT
yrila majieHusl M yriia NpejoMJIeHHs OT yIyla HajeHus): IJIaHUPOBaTh MCCIEIOBAHUE, CAMOCTOSITENBHO
coOMpaTh YCTaHOBKY, (PUKCUPOBAThH PE3YJIbTAThI MOJYYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEIUUYUH C YUETOM
3aJJaHHON TOIpEIIHOCTH HM3MEpeHuil B BUAe TaOnull U TpadHUKoOB, JeNaTh BBIBOABI IO pe3ylbTaTam
UCCIIeZIOBaHMUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYUH (CPEIHSS CKOPOCTh U YCKOPEHHE Tela MpH
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO MaJCHUs, >KECTKOCTh NPYXKHHBI, KO3(pduuueHt
TPEHUS  CKOJIbKEHHs, MeXaHuuyeckas paboTa M MOIIHOCTh, 4YacToTa M TepHoJ KojebaHui
MaTeMaTH4YeCKOTO M MPYKHHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMparomiedl JIMH3bI, PaJHOaKTHUBHBIN
(GoH): MIaHUPOBAaTh U3MEPEHUs; cOOMpPATh SKCHEPUMEHTAJbHYIO YCTAaHOBKY M BBINOJIHATH H3MEPEHHUS,
cliefysl TPeJUIOKEHHOW HWHCTPYKIMH; BBIUMCIATH 3HAYEHHE BEJIUYMHBI U aHAJIM3UPOBATH IOJTyYEHHBIE



pe3yabTaThl;

— c0o0MI0/1aTh MPaBUIIa TEXHUKH 0€30MacHOCTH MPH padoTe ¢ 1a00opaToOpHBIM 000PYIOBAHUEM;

— pasznuuaTh OCHOBHBIC MPH3HAKH M3YYEHHBIX (PU3MUECKUX MOJEJeH: MaTepuanbHas TOoYKa,
a0COJIIOTHO TBEPAOE TENO, TOUCUHBIM MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHas MOJeNb aToMa,
HYKJIOHHAs1 MOJIEJIb AaTOMHOTIO Spa;

— XapakTepu30BaThb NPHUHLMUIIBI JACUCTBUA M3YYEHHBIX NIPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
ONOPOM Ha UX ONMKMCAHUA (B TOM YHUCIIE: CIIUJOMETP, NaTYUKH MOJI0KEHHS, PACCTOSIHUSA U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, HEPUCKOIl, QoToanmapar, ONTUYECKHE CBETOBOJbI, CHEKTPOCKON, JIO3UMETp, Kamepa
Bunbcona), ucmonb3ys 3HaHHA O CBOMCTBaX (U3HUYECKMX SBJICHUH M HEOOXoIuMbIe (U3HMUECKUE
3aKOHOMEPHOCTH;

— HCIIOJIb30BAaTh CXEMbl W CXEMAaTUYHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKHUX YCTPOMWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPH PELIEHUU Y4EOHO-NPAKTUYECKUX 3a7ay;
ONTUYECKUE CXEMBI JUISl TIOCTPOEHUS M300pakeHNH B IUIOCKOM 3€pKaJie U COOMparolel JIMH3E;

— MPUBOAMUTH MPUMEPHI/HAXOAUTh HHGOPMALMI0O O MpUMEpax MPAKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKux 3HAHUN B MOBCEIHEBHOM JKH3HU s oOecriedeHHss O€30MacHOCTH MpH OOpalleHuHu C
npubopaMM U TEXHUYECKUMHU  YCTPOWCTBAMH, COXPaHEHHUS  3/I0pOBbS U COOJIOJEHHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPY’KaIoIIEel Cpeie;

— OCYILECTBJIATh MOUCK HHpopManuu  (QU3NUECKOro  cojepkaHuss B cetu MHTepHer,
CaMOCTOSITENIbHO  (OPMYJIUPYS TOUCKOBBIM 3alpoc, HAaXOOUTh IIyTH OMNpeAeNieHUs JO0CTOBEPHOCTH
MOJIy4€HHOM MH(OpPMAaIMKM Ha OCHOBE UMEIOIIMXCS 3HAHUI U JIOTIOJHUTEIbHBIX UICTOYHHUKOB;

— UCIOJIb30BATh MPHU BHINIOJHEHUH YYEOHBIX 33/JaHU HAYYHO-TIOMYJISIPHYIO JTUTEPaTypy GU3UUECKOTO
COJIep’KaHus, CIIPAaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT; BiaaeTh NpuémMamMu KOHCHEKTHPOBAHUS
TeKcTa, Ipeodpa3zoBaHusl HHGOPMAIIUU U3 OJJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;

— co3JaBaTh COOCTBEHHbIE NHUCHbMEHHBbIE U YCTHBIE COOOIIEHHS Ha OCHOBe HWHGOpMalUU U3
HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COAEPKaHMs, MyOJIMYHO MPEACTABIATh PE3YJIbTaThl IPOEKTHOW WITN
HCCIIEIOBATEBCKON JEATEIBHOCTH; MPU 3TOM IPaMOTHO MCIOJIb30BATh WU3YYECHHBIN MOHSITUHHBINA ammapar
U3y4yaeMoro pasjena (U3MKd M CONPOBOXAATh BBICTYIJICHHE Ipe3eHTalued ¢ y4éToM OCOOEHHOCTEN
ayJUTOPUU CBEPCTHHUKOB.



TemaTuuyeckoe NJIAHUPOBAHUE
7 kaacc (68 yacos)

TemaTnueckuit
0JI0K, TeEMa

OcHoBHOE cofiep>kaHue

OcHOBHBIE BU/IbI ACSITEIBHOCTU yYaIuxcs (Ha ypoBHE
y4eOHBIX JICHCTBHIN)

Paznen 1. dusuka u e€ poJib B O3HAHUK OKpYKatomiero mupa (6 u)

®du3uKa — HayKa O
npupose (2 u)

®du3uKa — HayKa O IPUPOJE.
SIBnenus npuposl.
DU3NYECKUE SBJICHUSA:
MEXaHUYECKHUE, TEMJIOBBIE,
3JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3ByKOBBIE

BrisBienune paznnuuii Mexay GU3NIECKUMU U
XUMHUecKuMH npespaeHussmu (MC — xumus).
PacnioznaBanue u kiaccupukanus GU3NIECKUX
ABJICHUI: MEXaHUUYECKUX, TETVIOBBIX, AEKTPUUECKUX,
MarHUTHBIX U CBETOBBIX.
Habutonenue n onucanue GU3NUecKuXx sIBICHUM

duznueckne
BeNMYUHBI (2 1)

®uznyecKkue BEeIUYNHBL.
N3mepenue dpusznuecknux
BENIMYUH. PU3NYECKHE
npubopsl. [lorpemHocts
n3MepeHuil. MextyHapoiHast
CUCTEeMa €IUHUI]

Ornpezenenue 1eHbl JeICHUs Kbl U3MEPUTEITHHOTO
npubopa. M3amepenne TuHEHHBIX pa3MepoB Tel U
MIPOMEXKYTKOB BPEMEHH C YUETOM TOTPEIITHOCTEH.

N3mepenue 00bEMa )KUAKOCTH U TBEPJOTO Tema.
H3mepenue TemMmneparypbl pyu MOMOIIH KUIKOCTHOTO
TEPMOMETPA U TATYNKA TEMIIEPATYPHI.
BrInonHeHne TBOPUECKUX 3aJaHUM IO TIOUCKY
croco00B U3MEpPEHUS HEKOTOPBIX (PUZNIECKUX

XapaKTEPUCTHK, HATPUMEDP Pa3MEPOB MAJTBIX 00BEKTOB

(BoJIOC, MPOBOJIOKA), YIAJEHHBIX 00BEKTOB, OOJIBIITNX
PACCTOSTHUMN, MAJIBIX TIPOMEKYTKOB BPEMEHHU.
OOcyxieHre mpeayiaraeMbIX Croco0oB

EcrecTtBenno-
HAay4YHBIN METOJT
Mmo3HaHus (2 9)

Kax ¢usuka u mpyrue
€CTECTBEHHBIC HAYKH U3Y4alOT
MIPUPOTY.
EcrecTBeHHOHAYYHBIN METO

MO3HAHUS: HAOIIOAEHHE,
MMOCTaHOBKA HAYYHOTO
BOITPOCA, BBIJIBIYKCHUE
TUIIOTE3, PKCIIEPUMEHT 10
MIPOBEPKE THIOTE3,
00BsACHEHNE HAOIIOJaEMOT0
saBienus. Onucanue
(hUBUYECKUX SBIICHUM C
IIOMOIILLIO MOJIETIEH

BriaBikeHue runotes, 0ObSICHSIIOIIMUX TPOCTHIE
SIBJICHUS, HAIPUMED:
MOYEMY OCTAHABIIUBAETCS ABMKYILIEECS 110
TOPU30HTAIBHOM MMOBEPXHOCTH TEJNO;

MOYEMY B KapKyIO MOr0Jly B CBETJION OJeK e
MPOXJIAJIHEH, YeM B TEMHOM.
[Ipennosxxenue cnoco00B MPOBEPKH THIIOTES.
[TpoBenenue uccienoBaHus Mo MPOBEPKE KaKOH-THO0
TUINOTE3bl, HAPUMEP: JAIbHOCTD MOJIETA [IApUKa,
MYLIEHHOTO TOPU30HTAIILHO, TEM 0O0JIbIIIE, YeM 00JIbIIe
BbICOTA IMycKa. [locTpoeHue npocrelmmx Moaenei
(bU3HYEeCKUX SBJICHUH (B BUJC PUCYHKOB HJI CXEM),
HaIpUMep NaJieHue MpeaMeTa; MPsIMOIUHEIHOe
pacnpocTpaHeHue CBeTa

Pazzen 2. IlepBoHavyaibHble CBEICHHS O CTpOEHHH BetecTBa (5 1)

Crtpoenue
Beriectna (1 4)

ATOMBI ¥ MOJIEKYJIBI, UX pa3-
Mepbl. ONbITHI,
JIOKa3bIBAIOIINE IUCKPETHOE
CTpPOEHHME BellleCcTBa

HaGnronenue u uHTEprpeTanus OnbITOB,
CBUJETENHCTBYIOIIHUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIIIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHBIX BEILIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJI C
UCIIOJIb30BaHuEM (PoTO- rpaduii, MOTydSeHHBIX HA
aTOMHOM cujioBoM Mukpockotnie (ACM). Onpenenenue
pa3MepoB MaJIbIX Tel

JIBm>xeHne
U B3aUMOJICHCTBHUE
YyacTHII BelecTna (2

4)

JIBM>KEHUE YacTHIl BELIECTBA.
CBs3b CKOPOCTH JBHXKEHUS
YacTHI] C TEMIIEPaTypOil.
bpoyHOBCKO€ nBHXKEHUE.
Huddysus. Bzaumoneiicrsue
YaCTHI] BEIECTBA:
NPUTSHKEHHUE U OTTAIKMBAHUE

Habmtonenue u 00bscHeHHE OPOYHOBCKOTO JABUKEHHUS
u siBJIeHUs U Py3uu.

[IpoBenenue u 06bsICHEHNE ONBITOB IO HAOJIOJICHUIO
TEIIOBOTO PACHIMPEHUS T'a30B.
[IpoBenenue u 0ObsCHEHHE ONBITOB IO OOHAPYKEHUIO
CHJI MOJIEKYJISIPHOT'O MIPUTSKEHUS U OTTATIKUBAHUS




ArperaTtHsle
COCTOSIHUS
Beriectna (2 4)

ArperatHble COCTOSIHUS
BEILIECTBA: CTPOCHUE r'a30B,
KUJIKOCTEN U TBEPJIBIX
(KpHCTaJUIMYECKUX) TEN.
B3anmocBs3b MeXIy
CBOMCTBaMH BEIIICCTB B
pPa3HBIX arperaTHbIX
COCTOSIHHSX U UX aTOMHO-
MOJIEKYJIIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSTHUH BOJIBI

Onucanue (¢ UCHOIB30BAHUEM IIPOCTHIX MOJIETIEH)
OCHOBHBIX Pa3JIM4U{ B CTPOCHUU I'a30B, KUIKOCTEN U
TBEPJBIX TEIL
OOBbscHEHNE MAJION C)KUMAEMOCTH )KUJIKOCTEN U
TBEPIIBIX TeJ, OOJBIION CKUMAEMOCTH T'a30B.
OO6mbsicHenne coxpaneHust popMbl TBEPIBIX TET U
TEKY4€CTH KHUJIKOCTH.

[IpoBeneHue onbITOB, JOKa3bIBAIOLINX, YTO B TBEPAOM
COCTOSIHUM BO/JIbl YAaCTUIIbl HAXOJATCS B CPETHEM
JANbIIe IpYT OT Apyra (TUIOTHOCTh MEHBIIIE), YEM B
HKHUJIKOM.

YcTaHOBIIEHNE B3aUMOCBSI3H MEX/1y 0COOEHHOCTSIMU
arperaTHbIX COCTOSIHUM BOJIbI U CYIIECTBOBAaHHEM
BOJHBIX oprann3MoB (MC — 6uosnorus, reorpadus)

Paznen 3. JIBrkeHue U B

3aumozerncTeue tei (21 1)

Mexanundeckoe
npkenue (3 )

Mexannueckoe IBUKEHUE.
PaBHOMEpHOE M
HEPAaBHOMEPHOE JIBUKEHHE.
CKopocCTb.
Cpennsist CKOpOCTh IPU
HEPAaBHOMEPHOM JIBHKEHUH.
Pacuér nytu n Bpemenu
JBUKEHUS

HccnenoBanne paBHOMEPHOTO IBUKEHUS U
OIIpEJIEIEHUE €r0 MPU3HAKOB.
Habintoienne HepaBHOMEPHOTO ABWKEHUS U
OIpe/IeIeHNE €ro OTIMYUN OT PABHOMEPHOTO
JIBUKCHUS.

Pemenne 3aau Ha onpesienenHue myTu, CKOPOCTH U
BPEMEHHN PaBHOMEPHOTO JIBHXKEHUSI.

Ananu3 rpagMKoB 3aBUCUMOCTHU IIYTH U CKOPOCTH OT
BpEMEHHU

Wuepius, macca,
IUIOTHOCTH (4 )

SIBnenune nHepuun. 3aKoH
uHepuuu. Bzanmonenicteue
TeJ KaK MPUIMHA U3MEHEHUS

CKOPOCTH JIBIDKCHHS TEJL.
Macca kak Mmepa HHEPTHOCTH
Tena. INIOTHOCTE BellecTBa.

CBs3b INTIOTHOCTH C

KOJIMYECTBOM MOJICKYIT B

eInHuIe 00hEMa BEIEeCTBA

OObsicHEHWE W TPOTHO3UPOBAHUE SIBJICHUH,
00yCIIOBJICHHBIX HHEPLIUEH, HAIPUMED: YTO
MIPOUCXOIUT IIPU TOPMOKEHUU UIIH PE3KOM MaHEBPE
ABTOMOOMIISI, TOYEMY HEBO3MOKHO MI'HOBEHHO
MPEKPaTUTh ABUKEHUE HA BEJIOCHUIIEIE UIIU CAMOKaTe U
T. A.

[IpoBenenue 1 aHaIN3 ONBITOB, IEMOHCTPUPYIOIIUX
U3MEHEHHE CKOPOCTH JIBUKEHHUS TeJla B pe3yJbTaTe
JEHCTBUS HA HEro APYrux Tell.
Pemenue 3anau Ha onpe/iesieHue Macchl Tela, ero
00bEMa U IIIOTHOCTH.

[TpoBenenue u aHaau3 OMBITOB, AEMOHCTPUPYIOLTNX
3aBHCHUMOCThH U3MEHEHHS CKOPOCTH TeJa OT €ro Macchl
IIpU B3aUMOJICHCTBUM Tell. MI3mMepeHne Macchl Tena
pa3ianuHbIMU criocobamu. OnpeaeneHue MmIoTHOCTU
TeJa B pe3yabTaTe M3MEPEHUs €ro Macchl M 00bEMa

Cuia. Bugsl cun
(14 q9)

Cuita Kak XapakTepUuCTHUKa
B3auMoaeiicTeus Ten. Cuna
YIOPYTOCTH U 3aKOH ['yka.
H3mepenue cuibl C TOMOIIBIO
JUHaAMoMeTpa. SIBrneHue
TATOTEHUS U CUJIA TSXKECTH.
Cuna TsKeCTH Ha IpYrux
mIaHerax. Bec Tena.
Hesecomocts. CrioxxeHnue cui,
HaIpaBJIEHHBIX 110 OJIHOM
npsiMoi. PaBHoielicTByrO1IAs
cun. Cuna tpenusd. TpeHue
CKOJIb)KEHUS U TPEHUE TTOKOS.
Tpenue B npupoie U TEXHUKE

M3yueHne B3aMOICUCTBHUS KaK IPUYUHBI U3MCHEHHUS
CKOPOCTH TeJia WIIH ero AehopMaru.
Onucanue pealbHBIX CUTYaIii B3aUMOACHCTBUS TEI C
HIOMOIIBIO MOJIETIEH, B KOTOPBIX BBOAMUTCS MOHSATHE U
M300paKeHNE CUITBL.

N3ydenue cunsl ynpyroctu. Mccnenosanue
3aBUCHUMOCTH CHIIBI YIIPYTOCTHU OT YJTHHEHUSI
PE3MHOBOTO LIHYPA WU TPYKUHBI
(c moctpoenueM rpaduka).

AHaIM3 MPaKTUYECKUX CUTYalUH, B KOTOPBIX
TPOSIBIISICTCS IGWCTBHUE CHIIBI YIIPYTOCTH (YIPYTOCTh
Msi4a, KPOCCOBOK, BETOK JIepeBa H Jp.).
AHanM3 cUTyauuii, CBI3aHHBIX C SBJICHUEM TATOTCHUSI.
OObsicHeHHE OpPOUTAILHOTO JIBIKCHUS TUTAHET C

HCIIOJIB30BAHUEM SABJICHUA TATOTCHHUA U 3aKOHA




unepunu (MC — actponomust). 3mepenue Beca tena ¢
MOMOIIIBI0 TuHAMOMeTpa. O00CHOBaHME ATOTO crIoco0a

TEJ, XKUKOCTEH U ra3oB (21 u)

U3MEpEHUsl.
AHanu3 1 MOJIEIMPOBAHUE SIBJICHUSI HEBECOMOCTH.
DKCIEpUMEHTAJILHOE MOJIy4YEHHE IIPABUIIA CIIOKEHUS
CHUJI, HAIIPABJIEHHBIX BJOJIb OJJTHOM MPAMOM.
Ornpezenenre BEJIMUYMHBI PABHOICUCTBYIOIIEH CHJI.
W3yuenune cuibl TpPEHUS CKOJIBKEHUS U CUIIBI TPEHUS
ITOKOSI.

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI OT CUJIBI
JIABJICHUS U CBOMCTB TPYLIUXCS IOBEPXHOCTEH.
AHanu3 NpakTUYeCKUX CUTYaluM, B KOTOPBIX
IIPOSIBJISIETCS IEUCTBUE CUJIBI TPEHUS, UCITOJIB3YIOTCS
CrocoObl €€ yMEHbILIEHUS WIN YBETUYEHU (KaTaHue
Ha JIbDKaX, KOHbKaX, TOPMOYKEHUE aBTOMOOMUIIS,
WCITOJIb30BAaHNE MOIIMITHUKOB, IUIABAHUE BOAHBIX
XKUBOTHBIX U Ap.) (MC — Ouosnorus).
Pemenue 3a1a4 ¢ ucnosibzoBanueM Gopmys s
pacyéra CHIbI TSKECTH, CHIIbI YIPYTOCTH, CHIIBI TPEHUS

Paznen 4. JlaBnenue TBEPBIX

AHanu3 1 00BSICHEHNE OTIFITOB U TTPAKTUYECKUX

JlaBnenue.
[Tepenaya naBneHus
TBEPJIBIMU TEIIAMHU,
KHUJKOCTSIMU U
razamu (3 )

HaBnerune. CriocoObl
YMCHBIICHHUA U YBECIIUYCHUA
naBiieHus. [laBienue rasa.
3aBHUCHUMOCTE JaBJICHUS ra3a
OT 00bEéMa W TeMIEepaTyphl.
[Tepenaua naBneHus TBEPIbI-
MH TeJIaMH, )KUAKOCTSIMHU U

razamu. 3akoH I[lackans.
[THeBMaTHYECKHE MAIITMHBI

CHTyaHHﬁ, B KOTOPBIX MPOABIIACTCA CUJIa JaBJICHUA.
O6ocHOBaHUE CITIOCOOOB YMEHBILIECHUS U YBETUYCHUS
naBjieHus. V3ydeHue 3aBUCUMOCTH JIaBJICHUS ra3a OT
00béMa u Temriepatypsl. Mzydenne ocoOeHHOCTEH
nepesadr AaBjieHus TBEPAbIMU TeJIaMU, KUAKOCTAMU U
razamu. OO60CHOBaHME PE3yIbTATOB OTBITOB
0COOEHHOCTSIMU CTPOEHHS BEILIECTBA B TBEPIOM,
’KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCnepuMEHTaIbHOE JOKa3aTeabCTBO 3akoHa [Tackais.
Pemenuie 3a1a4 Ha pacuéT AaBiieHUs] TBEPIOTO Teja
HccnenoBanue 3aBUCUMOCTH JaBJICHUS )KUJIKOCTH OT

JaBnenue
xuakocTH (5 1)

3aBHUCHMOCTD JaBJIEHUS
YKUJKOCTH OT TTyOHHBI
MOTPYXKEHUSI.
I'mapocraTuueckuii mapamokc.
Coo0mmaronuecs: CoCybl.
I'uapaBnrueckre MeXaHMU3MBbl

IITyOMHBI IOTPYKEHUS U TNIOTHOCTH YKHUIKOCTH.

HaGmonenue u 00bsCHEHNE THIPOCTATUYECKOTO

napajiokca Ha ocHoBe 3akoHa [Tackans. M3yuenue
COOOIIAIOIINXCS COCYIOB.

Pemrenne 3a1a4 Ha pacy€T NaBICHUS KUIKOCTH.
OOnbsicHeHHe TPUHLIUTIA ASHCTBHS THAPABIMYECKOTO
npecca.

AHanu3 u 00bsSCHEHHE TPAKTUYECKUX CUTYalNH,
JIEMOHCTPUPYIOLIMX MTPOSBICHUE AaBICHUS KHUIKOCTH
u 3axkoHa [lackais, HapuMep IPOLIECCOB B OPraHNU3Me

npu riy60KkoBoAHOM HbIpstHUM (MC — Guosiorus)

DKclneprMeHTalIbHOE 0OHapyKEeHHE aTMOC(EPHOTO

AtmocdepHoe
nasienue (6 )

Atmocdepa 3eminu u
aTMoc(epHOe 1aBJIeHUE.
[TpuumHbI CylecTBOBaHUS
OmnsiT Toppuyemnnu.

JaBJICHU .

JaBJICHHA OT BbICOTBI

BO3IYIITHOM 000JIOUKH 3eMITH.
N3mepenue atmocdepHOTO

3aBUCHMOCTB aTMOC(EPHOTO

JlaBJIeHUs. AHAJIN3 U 0ObSICHEHHE OIBITOB U
IIPAKTUYECKUX CUTYALUH, CBA3aHHBIX C IEHCTBUEM
aTMOC(EpHOTO JaBJICHUS.

OO0nbsicHeHHE CcyILIECTBOBAaHUS aTMOc(hepbl Ha 3emIe U
HEKOTOPBIX IUIaHETaX WM €€ OTCYTCTBUS Ha APYTUX
ianetax u Jlyne (MC — reorpadusi, acTpOHOMHS).
OOBbsicHeHHEe NU3MEHEHUs! TUIOTHOCTH aTMOC(EPHI €

BBICOTOM U 3aBUCUMOCTH aTMOC(HEPHOTO JaBJICHUS OT

BBICOTBI.

Haja ypoBHeM Mops. [Ipubopsl
JUISL U3MEPEeHUs1 aTMOC(HEepHOTO
JTaBJICHUS

Pemenue 3a1a4 Ha pacuéT aTMOC(EpHOTO J1aBIICHHUS.
W3yuenne ycrpoiicTBa GapoMeTpa-aHepouia




JlecTBUE )XKUIKOCTH
Y rasa Ha
MOrPYKEHHOE B HUX
teno (7 1)

JlelicTBue )KUIKOCTH U ra3a Ha
MOIPYKEHHOE B HUX TEJIO.
BeITankusaromas
(apxumenoBa) cuia. 3aKoH
Apxumena. [1naBanue tein.
Bo3zayxomnnaBanue

DKcnepuMeHTalIbHOE OOHApYKEHNE ACHCTBUS
JKAJIKOCTH U Ia3a Ha IIOTPYKEHHOE B HUX TEJIO.
Omnpenenenre BbITAIKUBAIOLIEH CUJIbI, AEHCTBYIOIIEH
Ha TeJo, NOTPYKEHHOE B KUIKOCTb.
ITpoBenenue u 006CyKE€HNE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb BBITAJIKUBAIOLIEH
CUJIBI, JIEHCTBYIOLLEH Ha TEJNO B )KUJIKOCTH, OT 00BbEMA
IOTPYKEHHOU B JKUJIKOCTh YaCTH TEJA U OT INIOTHOCTH
JKUJKOCTH.
HccenenoBanue 3aBUCUMOCTH BECA TENA B BOJE OT
00BbEMa NOrpyKEHHOM B JKUJIKOCTh YaCTH TeJa.
Pemenue 3ana4 Ha npuMeHeHNe 3aK0Ha ApxuMeia u
YCIIOBUS IIJIABAHUS TEIL.
KoHcTpynpoBaHnue apeoMeTpa Wi KOHCTPYUPOBAHHE
JIOJIKH U OTIpeAeIIeHUE €€ IPy30I0IbEMHOCTH

Paznen 5. Pabota u MomHoCcTh. DHeprus (12 u)

PaGora 1 MOIIHOCTE

(3 1)

Mexanudeckast paboTa.
MouHoCTh

DKcrepuMEHTAIbHOE OTPEIeNIEHNE MEXaHNYECKOM
paboThI CUJIBI TSKECTH MIPU MAZICHUH TeJa U CUJIbI
TPEHUS [IPU PABHOMEPHOM IIEPEMEIICHUH TEJIA 10
TOPHU30HTAIIBHON TOBEPXHOCTH.
Pacuér MmontHoCTH, pa3zBUBaEMOM IpH MOABEME 110
necTHule. Pemenne 3a1a4 Ha pac4€T MEXaHUYECKON
paboTHI ¥ MOIITHOCTH

[Ipocteie
Mexanu3mbi (5 )

HpOCTBIe MCXaHU3MBI: pblyar,
OJI0K, HAKJIOHHAs IUIOCKOCT.
[IpaBuino paBHOBeCHS pblyara.
[Ipumenenue npasuia
paBHOBECHS phluara K OJIOKYy.
«30J10TO€ MPaBUIIO» MEXaHUKHU.
KIII mpocThIX MEXaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U
TexHuke. Poryaru B Tene
YesoBeka

Ornpeznenenre BEIMTPHINIA B CUJIE TPOCTHIX MEXaHU3MOB
Ha IpUMepe phluara, NoJABMKHOTO U HEMOIBUKHOTO
0JI0KOB, HAKJIIOHHOMW TJIOCKOCTH.
HccnenoBanue ycnoBus paBHOBECHS pblyara.
OGHapyXeHne CBOWCTB MPOCTHIX MEXaHU3MOB B
Pa3IUYHBIX HHCTPYMEHTAX U MPHUCIIOCOOIEHUSIX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, a TAKXKE B JKUBBIX
opranuzmax (MC — 6uosorus). IKCIepuMeHTaTLHOE
JI0Ka3aTeIbCTBO PAaBEHCTBA pabOT MpU MPUMEHEHUHU
MPOCTBIX MEXaHU3MOB.
Onpenenenne KIIJ] HaKTOHHOM TJIOCKOCTH.
Pemenue 3aau Ha MpUMEHEHNUE TIPaBUIIa PABHOBECHS
pbryara u Ha pacu€t KI1J]

Mexannueckas
sHeprus (4 )

Kunernueckas n
MOTEHITUATbHAS SHEPTHSL.
[IpeBparienue oHOTO BHIA
MEXaHHUYECKOM YHEPTUU B
JOpYroil. 3aKOH COXpaHEHUs U
W3MEHEHUS PHEPTUH B
MEXaHHKe

SKCHepI/IMeHTaHBHOG OIIPCACIICHUC U3MCHCHUA
KUHETHYSCKOH U HOTGHHH&HBHOﬁ OHCPI'uU TCJ1a IIPU €Tro
CKaTBIBAHMH MO HAKJIOHHOM MJIOCKOCTH.
CDOpMy'J'II/IpOBaHI/Ie Ha OCHOBC UCCJICAOBAHUA 3aKOHaA
COXpaHCHUA MEXaHUYECKOM OHCPI'uu.
O6CY)KI[6HI/Ie rpaHnul IPpUMCHHUMOCTH 3aKOHaA
COXPAHCHUS SHCPIUH.
Pemenne 3aga4 ¢ MCnoab30BaHUEM 3aKOHA COXpaHCHUA

SHEpPrUn

PesepBHoe Bpems (3 )




8 kiacc (68 1)

Temaruueckuii
OJIOK, TEMEBI

OcHoBHOE cofiepkaHue

OcHOBHBIE BUIbI ACSITEIBHOCTU yYaIuxcs (Ha ypoBHE
y4eOHBIX JIEUCTBHIN)

Pasnen 6. Temnoseie siBneHus (28 4)

Crpoenue
U CBOICTBa
Berectsa (7 4)

OcCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPHUH CTPOCHUS BEIIECTBA.

Macca u pasmepsl aTOMOB
1 MOJIeKYJ1. OTBITHI,
MOITBEPIKIAIOIINE OCHOBHBIC
MOJIOXKEHUS MOJICKYJISIPHO-

KUHETHYECKOW TEOPHUH.
Monenu TBEPIOTO, KUIKOTO
Y ra3000pa3HOT0 COCTOSIHUMN

BeniectBa. Kpucraimmyeckue
u amop(dHbIe TBEpABIE TENA.
OOBscHEHUE CBOMCTB I'a3oB,
KUJKOCTEH U TBEPIBIX TET Ha
OCHOBE TOJIOKEHU I
MOJIEKYJISIPHO-KUHETHYECKON
teopun. CMaunMBaHUE U
KanWUIAPHBIE SIBICHMUS.
TennoBoe pacmmpenue u
cKaTHe

Habutoienue u nHTEpHpeTanys onbIToB,
CBUJIETEIBCTBYIOIINUX 00 AaTOMHO-MOJIEKYIISIPHOM
CTPOEHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IUYHbIX BEUIECTB B BOJIE.

Pemenue 3a1a4 1o oLleHUBAaHUIO KOJIMYECTBA ATOMOB
WJIM MOJIEKYJT B €IMHUILIE 00bEMA BEILlECTBA.
AHanu3 TeKCTa IPEeBHUX aTOMHUCTOB (HaIpuMep,
dbparmenTa nmosmel Jlykperus «O npupojie BEmen») ¢
U3JI0’KEHNEM 000CHOBAaHUI aTOMHON TUIIOTE3bI
(cMbIcioBoe yTeHue). OneHka
yOeIUTEeNbHOCTH 3TUX 000CHOBAHUH.
OO0bsicHeHre OPOYHOBCKOTO JABUKEHUS, SIBJICHUS
TG Gy3un U pa3auuuii MeX/1y HUMU Ha OCHOBE
MTOJIOKEHU MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTpOEHUS BELIECTBA.

OObscHEHNE OCHOBHBIX Pa3IU4Mil B CTPOSHUH I'a30B,
KUAKOCTEN U TBEPIBIX TEJ C UCHOJIb30BAHUEM
MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
cTpoeHus BeulecTBa. [IpoBeeHne ONbITOB N0
BBIPALIUBAHUIO KPUCTAJUIOB IOBAPEHHON COJIH WIH
caxapa. [IpoBesnenune u 00bsICHEHNE OIBITOB,
JEMOHCTPUPYIOIIUX KalWIISIPHBIE SIBJICHUS U SIBIICHHUE
cmaunBaHusl. OObSICHEHHE PO KaTMIISIPHBIX
SIBIIGHUH 7151 IOCTYIUJICHHSI BOJIbI B OPraHU3M pacTeHUN
(MC — 6uosorus). HabmroneHue, mpoBeicHHE U
00BsICHEHUE ONBITOB 110 HAOIIOICHUIO TEIIOBOTO
pacuIMpeHus ra3oB, JKUIKOCTEH U TBEPIBIX TeIl.
OO0bsacHenne coxpaneHus: 00bEmMa TBEPABIX Ted,
TEKYy4€eCTH KHJIKOCTH (B TOM YHCIIE, Pa3HUIIBI B
TEKYy4eCTH JJIsl Pa3HbIX JKUIKOCTEH), 1aBJICHUS ra3a.
[IpoBeneHue ONbITOB, IEMOHCTPUPYIOIIUX
3aBHCHMOCTb JIaBJICHHS BO3/yXa OT €ro o0béma u
HarpeBaHus WM OXJIKICHUS, U UX 00bsICHEHHUE HA
OCHOBE aTOMHO-MOJICKYJISIPHOTO yueHUs. AHaIU3
MPAKTHYECKUX CUTYAIlUii, CBI3aHHBIX CO CBOMCTBAMU

ra3oB, KUIKOCTEH U TBEPBIX TEI




TemnoBrle
mporiecco (21 4)

Temnepatypa. CBsi3b
TEMIIEpaTyphl CO CKOPOCTHIO
TEIIOBOI'0 JBIMXKCHHMS YACTHII.
BuyrpenHssa sHeprus.
CnocoObl U3MEHEHUS
BHYTPECHHEHN HEPIUHU:
TeIIonepeaya U COBEpIIeHNE
pabotsl. Bubt
TeIUIoNepe1aun:
TETIONPOBOHOCTD,
KOHBEKIIUSI, U3TyYCHHUE.
KonmuecTBo TEIIOTHEI.
VaenpHas TEIIOEMKOCTD
BelecTBa. TemnooOMeH u
TETJIOBOE PaBHOBECHE.
YpaBHEHUE TEIIIOBOTO
OanaHca.
[InaBnenue u oTBEpACBaHNE
KPUCTAJUTHYECKUX BEIIECTB.
VnenpHas TEILIOTA
raBnenusd. [lapoobpazoBanue
U KoHeHcanus. Mcnapenue.
Kunienne. Y nenpHast Temiora
napooOpa3oBaHusl.
3aBUCHUMOCTB TEMIIEPATYpPhI
KHUIIEHUSI OT aTMOC(HEPHOTO
naBieHus. BiaxHocTb
BO3IyXa.

DHeprus ToIMBa. Y AelIbHAas
TEIJIOTa CrOPaHHUsL.
[TpuHIHIBEI paOOTHI TEILIOBIX
asurareneit. KII/] TermmoBoro
JIBUTaTENs.
TennoBele ABUTaTEIN U
3aIUTa OKPY)KAOIIECH Cpe/Ipl.

3aK0H COXpaHECHHS U
MIpEBpaICHUS YHEPTUHU B
MeXaHNYECKUX U TEIIOBBIX
npoleccax

O060ocHOBaHUE NPaBUI U3MEPEHUS TEMIIEPATYPBHI.
CpaBHeHuE pa3IMYHbIX CIOCOOOB M3MEPEHUS U LIKAJ
temneparypsl. Habmronenue u 00bsCHEHHE OIBITOB,
JIEMOHCTPHUPYIOIIUX U3MEHEHNE BHYTPEHHEH SHEPruu
TeJa B pe3ysbTaTe TeIyIonepeaayl U padoThl BHEITHIX
cuit. Habmonenne u 00bsiCHEHHE OIIBITOB, OOCYKICHUE
NPAaKTUIECKUX CUTYAIHH, JEMOHCTPUPYIOIINX
pa3Iu4HbIe BUABI TEILIO- MIEPEIaUn:
TEIIONPOBOJHOCTh, KOHBEKIIUIO, U3Ty4YEHHUE.
HccnenoBanue sBjeHUs TEMJIO00OMEHA MU
CMEIIMBAHUM XOJIOJHOW U TOPSIYEH BOJBI.
Habuntoienue yctaHOBIIEHUS TEMJIOBOTO PaBHOBECHS
MEXy TOpsYEd U XOJIO0IHOM BOJIOM.
Ornpenenenue (M3MEPEHNE) KOJTUYECTBA TETLIIOTHI,
MOJTYYEHHOTO BOJOW IIPH TEIIOOOMEHE C HarpeThiM
METAININYECKUM LUIUHIPOM.
Ornpenenenue (M3MEPEHHE) YACTbHON TEINIOEMKOCTH
BellecTBa. Pemienue 3a1a4, CBSI3aHHBIX C BEIYUCIIEHUEM
KOJIMYECTBA TEIJIOTHI U TEIUIOEMKOCTH IPU
TeI1000MeHe. AHANIU3 CUTYal[Uil MPAKTHYECKOTO
HCIIOJIb30BaHUS TEIUIOBBIX CBOWCTB BEIIECTB U
MaTepuasoB, HAIPUMEp B LIEJSAX SHEProcOepeKeHUs :
TEIUIOU30JISIIHS, SHEprocOeperaromire Kpbiiim,
TEPMOAKKYMYJISTOPHI U T. 1. HabmoneHue siBiieHni
ucnapeHus u konjaeHcauuu. MccnenoBanue mporecca
WCTIapEHUs Pa3IuIHBIX )KUJIKOCTeH. OObsICHEHHE
SBJICHUH MCIIapeHHs U KOHJCHCAllUK Ha OCHOBE
aTOMHO-MOJIeKysipHOro yueHus. HaGmonenue u
00BsICHEHUE Mpoliecca KUTIEHUs, B TOM YUCIIe
3aBHCHMOCTH TEMIIEpPaTypbl KUTICHUS OT JaBJICHHUS.
Onpenenenue (M3MEpEHNE) OTHOCUTEILHOM BIIAXKHOCTH
Bo3ayxa. Habmonenue npoiecca riaBieHus
KPUCTAJUTMUECKOTO BEIIECTBA, HAIIPUMED JIbJIa.
CpaBHeHuE NPOIIECCOB IIABIECHHS KPUCTAIUIMYECKUX
TEJ U pa3MATYeHUs Py HarpeBaHUM aMOP(HBIX TeJl.
Omnpenenenue (M3MepeHne) yAeIbHOM TEIIOThI
riaBsieHus Jbjaa. OObsiCHEHHUE SBJICHUH TUIaBJICHUS U
KPUCTAJUIM3AI[UU HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
yueHusi. Penienue 3aqad, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MIpoLieccax TeIionepeaadn npu
IUTABJICHUU U KPUCTAITN3AUH, UCTIAPEHUN U
KOHJICHCALIUU. AHAIIU3 CUTYAIUil MPAKTHYECKOTO
MPUMEHEHHUS SIBIICHU MJIaBJICHUS U KPUCTAIUIA3ALINHY,
HaIpUMep, MOTyUYeHUE CBEPXUUCTHIX MaTepUAIIOB,
coJieBasi rpejka U Ap. AHaiu3 paboTbl U 0ObsSCHEHUE
MPUHIINIA ACWCTBUS TETUIOBOTO JIBUTATEIIS.
Brruncnenue KoaMyecTBa TEIMIOThI, BBACSIONIETOC]
IIPU CTOpPaHUM Pa3INYHbIX BUIOB ToruBa, 1 K11/
nsurareis. OOCyXJ1eHHe HKOJIOTHYECKUX MOCIEICTBHUI
HCIIOJIb30BaHUS ABUTaTENIel BHYTPEHHETO CTOPaHus,
TEIUIOBBIX U rupoannekTpoctaniuii (MC — skosorus,
XUMUSA)

Pasnen 7. Dnekrpudeckue U MarHuTHbIC siBiieHust (37 4)




DNeKTpUIECKHe
3apsapl.
3apsiKeHHbIE Tela
U uX
B3aumoaeiictaue (7

1)

Dnektpusaius ten. /[Ba ponaa
NEKTPUYECKUX 3apsI0B.
B3anmMoerictre 3apsKeHHBIX
ten. 3akoH Kymnona.
DIIEKTPUYECKOE TO0JIE.
[IpuHnun cynepnosuuuu
3JIEKTPUYECKUX TOJIEH.
Hocurenu sanexrpuaeckux
3apsA0B. DJIEMEHTAPHBIN
BIEKTPUYECKUI 3apsil.
Crpoenue aToma.
[IpoBOAHUKY ¥ JUIIEKTPUKH.
3aKOH COXpaHEHHUs
ANIEKTPUYECKOTO 3apsia

HabGnronenue v npoBeieHUE OMBITOB IO 3JEKTPU3ALUU
TEJ IPU COMTPUKOCHOBEHUN U MHYKIIHEH.
HaOmronenue u 00bsICHEHNE B3aUMO I€HCTBUS
OJHOMMEHHO M Pa3HOMMEHHO 3apSKEHHBIX TEI.
OObscHEeHnE IpUHIMIA ASHCTBUS JIEKTPOCKOIIA.
OObsicHEeHUE SIBJICHUH 3JIEKTPU3ALINY TTPU
CONIPUKOCHOBEHUU TEJI U UHIyKITUEH C
WCIIOJIb30BAaHNEM 3HAHHUH O HOCUTEIISIX DJIEKTPUUECKUX
3apsi/ioB B BeniecTBe. Pacro3naBanue u 00ObsICHEHUE
SBJICHUW 3JIEKTPU3ALMHU B TOBCETHEBHOM KU3HHU.
HaGmonenre u 00bsICHCHHE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHEHUS AJIEKTPUIECKOTO
3apsia. HaGmrogeHne onpITOB IO MOJIETUPOBAHUIO
CUJIOBBIX JIMHUH 3JIEKTPUYECKOTO TOJIS.
HccnenoBanue neicTBUs JIEKTPUUYECKOTO MOJIA Ha
MIPOBOJIHUKH U TUDJICKTPUKU

TlocTossHHBIN

AIEKTPUYECKUI TOK
(20 )

DNeKTpUYECKUi TOK. Y CJIOBUS
CYIIECTBOBAHUS
3JIEKTPUYECKOTO TOKA.

W cToYHMKH ITOCTOSSHHOTO
ToKa. [leicTBus
AIEKTPUIECKOTO TOKA
(TemoBoe, XUMUYECKOE,
MarHuTHOE). DNEeKTPUYECKUI
TOK B JKMIKOCTSX U ra3ax.
DnekTpuyeckas uens. Cumna
TOKa. DJIEKTPUUECKOE
HanpspbkeHue. ConmpoTUBIICHHE
MPOBOJIHUKA. Y IETBHOE
COIPOTHUBJICHHUE BEUIECTBA.
3akon Oma JJ1s1 y4acTKa 1eIu.
IlocnemoBaTenpHOE
Y IapajuiesIbHOE COCMHEHUE
MIPOBOJIHUKOB.
PaboTa u MOIITHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH

[xoynsa—Jlenna.
DIIEKTPOIIPOBOAKA U
MOTPEOUTEIN IIECKTPUICCKON

SHEpPTrUu B OBITY.
KopoTkoe 3ambikaHune

Habuntoienue pa3nuyHbIX BUAOB JEHCTBUS
NEKTPUYECKOTO TOKA U OOHAPYKEHUE 3TUX BUJIOB
JNEUCTBUS B ITIOBCEIHEBHON YKU3HU.
COopka ¥ HCTIbITAaHUE AIIEKTPUUECKON LIeTTn
IIOCTOSTHHOTO TOKa. M3MepeHne cuibl TOKa
amriepMeTpoMm. M3mepeHue 37eKTpu4ecKoro
HanpspKeHus BoJbTMeTpoM. [IpoBenenue u oobsicHeHne
OIIBITOB, IEMOHCTPHUPYIOIINX 3aBUCUMOCTb
NMEKTPUYECKOTO CONIPOTUBIICHHS IPOBOJHUKA OT €r0
JUIMHBI, IUTONIAIN TIONIEPEYHOrO CEYCHUS U MaTepHaa.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
IIPOTEKAOIIETr0 YE€PE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3nucTopa u HanpshKeHus Ha pesuctope. [IpoBepka
IIPABWJIA CJIOKCHUS HAIPSDKEHUN IIPU
IIOCJIEZIOBATEILHOM COCIMHEHUH JIBYX PE3UCTOPOB.
ITpoBepka npaBuiIa U1l CUIIBI TOKA IIPU IapajuIeIbHOM
COCIMHEHUH PE3UCTOPOB. AHAIIN3 CUTyaluil
IIOCJIEZIOBATEIBHOIO U NAPAJUIEIBHOTO COEAUHEHUS
IIPOBOJHMKOB B IOMAIHUX JICKTPUYECKUX CETSAX.
Pemenue 3anay ¢ ucnosib3oBanueM 3akoHa Oma u
(dopMmyI pacuéra NEKTPUYECKOTO COIPOTUBIICHUS IIPU
IIOCJIEZIOBATEILHOM U NIapajuIEIbHOM COCIMHEHUN
IIPOBOJIHUKOB.
Onpenenenne paboOThl AEKTPUUECKOIO TOKA,
IIPOTEKAOLLEro Yepes pesuctop. Onpenenenne
MOILHOCTH JIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha
pesucrope. MccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
yepes3 JaMIOYKy OT HalpsbkeHus Ha Hell. Onpenenenne
KIIJI narpeBatens. MccrnenoBanue npeodbpa3zoBaHus
SHEPTUHU MPU NMOABEME I'PYy3a DJIEKTPOABUTATEIIEM.
OOnbsicHeHHE yCTpOICTBA U MPUHIIMIIA IeHCTBUS
JIOMAIIHUX JIEKTPOHArpeBaTeIbHbIX IPUOOPOB.
OO0BbsicHeHHEe TPUYMH KOPOTKOTO 3aMbIKaHUS U
IIPUHIUIIA IEHCTBYS IIJIaBKUX IIPEJOXPAaHUTENICH.
Pewrenue 3ama4 ¢ ucnosib30BaHueM 3aKoHa J[>xoyis-
Jlenna. HabmroieHre BO3HUKHOBEHUS AJIEKTPUUYECKOTO
TOKA B JKUJIKOCTH




MarauTHEbIe
siBrieHus (6 9)

[TocTosiHHBIE MATHUTHI.
B3anmonencTBre nocTosSHHBIX
MarHuToB. MarHuTHoe mnoJe.
MarunuTHO€ nojue 3emMId U ero
3HAUYCHHE JIJIS1 KUZHU
Ha 3emuie. OnbIT Jpcrena.
MaruauTHO€ 1oj1e
AIEKTPUUECKOTO TOKA.
[Ipumenenune
AJIEKTPOMArHUTOB B TEXHUKE.
JlelicTBMEe MarHUTHOTO TOJISt
Ha MIPOBOJIHUK C TOKOM.
DNeKTPOIBUTATENb
MOCTOSTHHOTO TOKA.
Hcnons3oBanue
3JIEKTPOJIBUTATENEHN B
TEXHUYECKUX YCTPOMUCTBAX
Y Ha TpaHCTIOpTE

Hccnenopanue MarHUTHOTO B3aUMOACHCTBHS
IMOCTOSIHHBIX MarHUTOB.

N3yuenre MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB
npu uX 00bETUHEHUH U pa3AeICHUN.
[IpoBeneHnE ONBITOB MO BU3YyaIU3alMuy OIS
IMOCTOSIHHBIX MarHUTOB.

N3yuenue siBiieHUs] HAMarHUYUBAHUS BEIIECTBA.
HccnenoBanue neicTBUs JIEKTPUYECKOTO TOKA HA
MAarHUTHYIO CTPENKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTD CHJIBl B3aUMOICHCTBHS KAaTYIIKUA C TOKOM

Y MarHuTa OT CUJIbl U HaIllpaBJIEHUS TOKA B KaTYIIIKE.

AHanu3 CUTyalui IpakTUYECKOTO TPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTpOMCTBaX, MTPOMBIIIUIEHHOCTH, MEUIIUHE).

H3ydeHue neicTBUS MArHUTHOTO MOJISI HA TPOBOJHUK C
TOKOM. M3ydueHue NelCcTBUS 3JIEKTPOABUTATENS.
Nsmepenune KIIJI anexTpoBUraTeIbHON YCTaHOBKH.
Pacnio3naBanue u aHamu3 pazIUYHBIX TPUMEHEHUI
ANEKTpOABUTaTENeH (TpaHCIOPT, OBITOBBIE YCTPOHCTBA

U 1p.)

DJIEKTpOMAarHuTHas
UHIYKIus (4 9)

Omnbrtel apanes. SABnenue
3JIEKTPOMArHUTHOM
unayknuu. [Ipasuno Jlenua.
OnekrporeHeparop. CrocoOs
MOJTYYEHHUS ANEKTPUUECKOM
SHEPruM. DIEKTPOCTAHLIUH Ha
BO300OHOBJISIEMBIX HCTOUHUKAX
SHEpruu

OMBITH IO HCCICIO0BAHUIO ABJICHUA BHCKTPOMaFHHTHOﬁ
WHIAYKIIUU: UCCIICJOBAHHNC W3MCHCHHI 3HAUCHUS 1
HaIlpaBJICHHUA HHAYKIIMOHHOT'O TOKa

PesepBHoe Bpems (3 1)




9 kaacc (102 v)

Temarnueckuii OJIOK,

OcHoBHOE cofiep kaHue

OCHOBHBIE BU/JbBI JCATCIBHOCTH YHalIUXCS (Ha YPOBHC

TemMa yueOHBIX JIEHCTBUI)
Pasnen 8. Mexaundeckue siBienus (40 )
Mexanundeckoe Mexanudeckoe AHanus 1 00CyXJIeHUE pa3In4HbIX IPUMEPOB
JBIDKEHHE JIBUOKEHUE. MEXaHUYECKOTO JIBUXKECHUSI.

U CIIOCOOBI €ro
onucanus (10 )

MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTETTHLHOCTH

MEXaHHYECKOTO
JIBKEHUSI.
PaBHOMEpHOE
MIPSIMOJIMHENHOE
JIBIKEHHE.
Hepasnomeproe
MIPSIMOJIMHENHOE
newkenue. Cpenusisa u
MTHOBEHHAsI CKOPOCTh
TeJa MpU HePaBHOMEPHOM
JIBIDKEHUH.
Yckopenue.
PaBHOYyCKOpEHHOE
MIPSIMOJIMHENHOE
nBrxenne. CBoOoIHOE
najieHue.
Omnbitel ["anmunes.
PaBHOMEpHOE NBUKEHUE
1o okpyxHoctu. [lepuon
1 4acTOTa OOpaIeHHS.
JIuneitnas u yrioBas
CKOPOCTH.
LenTtpocTpemMurensHoe
YCKOpEHHE

OO0cyx1eHre TpaHuI] MPUMEHUMOCTH MOJICIH
«MaTepuaIbHas TOUKa.

Onucanne MEXaHUIEeCKOTO JIBUKCHUS Pa3InIHBIMU
criocobamu (ypaBHEHHE, Ta0IUIA, TPAPHK).
AHaH3 )XU3HCHHBIX CUTYAIlUH, B KOTOPBIX

MPOSIBIISIETCS] OTHOCHTEIHHOCTh MEXaHHYECKOTO
JIBKCHUSL.

Habnroienne MexaHNn4eCcKoTO JIBIKEHHS Teja
OTHOCHUTEJILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHue MyTel U TPaeKTOPU ABMKEHUS OJTHOTO U
TOTO K€ TeJIa OTHOCUTENILHO Pa3HbIX TEJl OTCUETA.
Amnamu3 Tekcra ["ames 060 OTHOCHTETBHOCTH
JIBY)KEHUST; BRITIOJTHEHUE 3a/IaHUH 110 TEKCTY
(CMBICIIOBOE YTEHHUE).

Ornpeenenne CpeHe CKOPOCTH CKOJIBKEHUST OpycKa
WM JIBYDKEHHS TIIApUKA 110 HAKJIOHHOMU TIIIOCKOCTH.
AnHanus 1 06cyxeHue crnoco0oB MPUOIMKEHHOTO
OTIpe/IeNIeHNs MTHOBEHHOU CKOPOCTH.
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBHXKEHUS
(mapuka B )KUIKOCTH, MOJIEIH JIEKTPHUUECKOTO
aBTOMOOWIS U T. 11.). OnpeeneHnue myTH,
MPONJEHHOTO 3a JaHHBIN TPOMEKYTOK BPEMEHH, 1
CKOPOCTH Tefia 1o rpaduKy 3aBUCUMOCTHU MyTH
PaBHOMEPHOTO IBUKEHUS OT BPEMEHHU.
OO6cyx1eHre BO3MOKHBIX TPUHIIUIIOB AEHCTBHS
pUOOPOB, U3MEPSIOIINX CKOPOCTH (CITHIOMETPOB).
Brruncnenue nytu ¥ CKOPOCTH MPU PaBHOYCKOPEHHOM
PSIMOJIMHEITHOM JIBH)KEHUU Tea.
Omnpenenenue NpoORIEHHOTO MyTH U YCKOPEHHUS
JBUKEHUS TeJa Mo rpauKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JTBUKECHHS Tea
oT BpeMeHu. OnpeiesieHne yCKOpeHHs Tela IpH
PaBHOYCKOPEHHOM JIBIYKEHUU 110 HAKIIOHHOM
II0CKOCTH. M3MepeHune nepuo/ia 1 4acTOThI
oOpaiteHus Tena no okpyxuoctu. Onpenenenue
CKOpPOCTH paBHOMEPHOTO JIBUKEHUS Teja Mo
OKpykHOCTH. PelieHne 3a1a4 Ha onpeieneHye
KHUHEMaTHYEeCKIX XapaKTEPUCTUK MEXaHUYECKOTO
JBUKEHUS pa3UYHbIX BUJOB. Pacro3naBanue u
npUOIKEHHOE OTIMCAHNE PA3IMYHBIX BUJIOB
MEXaHUYECKOTO JIBIKEHUS B MPUPOJE U TEXHUKE (Ha
nprUMepax cBOOOIHO MAJAIOUINX Te, ABHKCHUS
JKUBOTHBIX, HEOECHBIX Tell, TPAHCIOPTHBIX CPEJICTB U

Aap.)




BsaumoneicTBue Ten
(20 )

IIepssiii 3akoH HproToHa.
Bropoi1 3akoH HeroTona.
Tperunii 3akoH HproTOHA.
[IpuHnun cyneprnosunuu
CHJL.
Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenust: cuna
TPEHUSI CKOJIbKEHHUS,
CHUJIa TPEHHUSI [TOKOS,
JIPYTrue BUBI TPEHUS.
Cuna TsSKeCTH U 3aKOH
BCEMUPHOIO TSTOTEHHUSL.
Yckopenue cB0OOOHOTO
nageHus. J[pmxeHue
IJIaHET
Bokpyr Comnnna. [lepas
KOCMHUYECKasi CKOPOCTb.
Hesecomocts n
neperpysku. PaBHoBecue
MaTepuaIbHON TOYKH.
AOcoroTHO TBEpI0E
teno. PaBHoBecue
TBEPAOIO TeNa ¢
3aKpEIUIEHHON OCBIO
BpaiieHuss. MoOMeHT
cunbl. L{eHTp TsoKecTH

Hab6mntonenue u 00cyxieHue ONMBITOB C JBUKEHUEM
TeJa IPU YMEHBIICHUHU BIUSAHUS IPYTUX TET,
MPENSTCTBYIOUIUX JTBUKEHUIO.

AHanu3 TekcTa ["anuies ¢ onucaHueM MbICIEHHOTO

HKCIIEPUMEHTA, 000CHOBBIBAIOIIETO 3aKOH MHEPIIUH;

BBITIOJTHEHHE 3aaHUH 110 TEKCTY (CMBICJIOBOE UYTCHHUE).
OO6cyx1eHre BO3MOKHOCTH BBITIOJIHEHUSI 3aKOHA
WHEPIMHU B PA3IUYHBIX CUCTEMaX OTCUETA.
HabGmronenue n 006CyxaeHe MEXaHUYECKUX SIBICHUH,
Mpo- UCXOAAIIUX B cucTteMe otcuéra «Temexka» mpu
€€ paBHO- MEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHHeTa (PU3UKH.
JleficTBHsI ¢ BEKTOpAaMU CHUJI: BBITIOJHEHHUE 3aJaHUH 110
CJI0’KEHUIO ¥ BBIYMUTAHUIO BEKTOPOB.
Hab6mronenue u/vunu npoBeieHNE OIBITOB,
JIEMOHCTPHUPYIOITUX 3aBUCUMOCTh YCKOPEHUS Tela OT
MIPUJIOKEHHON K HEMY CHJIBI M MAcChI Tea.
AHanu3 1 00BbsCHEHHE SBJICHUM C UCTIOIh30BAHUEM
BTOPOTO 3akoHa HproTOHA.

Pemenne 3amay ¢ ucnoyib30BaHMEM BTOPOTO 3aKOHA
HproToHa 1 mpaBuiIa CIOXKEHUS CHJL.
Ornpenenenne KECTKOCTHA MPYKUHBIL.

AHanu3 cuTyarui, B KOTOPBIX HAOTIOJAI0TCS YIPYTHe
nedopmaiuu, U uX 00ObSICHEHUE C UCTIOJI30BaHIEM
3akoHa ['yka. Pemenue 3agad ¢ MCHOJIb30BAHUEM
3akoHa ['yka. MccrenoBanue 3aBUCUMOCTH CHJTBI
TPEHMSI CKOJIBKEHUS OT CUIIbl HOPMAJIBHOTO JIaBJICHHUS.
OO6cyx1eHne pe3yinbTaToB UCCIIeI0BaHMUS.
Onpenenenue kodpPuiueHTa TpeHMUs CKOTBKCHHUSL.
W3mepenue cuibl TpeHUs TOKOSI.

Pemenue 3ana4 ¢ ucnosib3oBaHueM (GOpMYIIbl ISt

CHWJIBI TPEHUS CKOJIbKEHUS. AHAIU3 ABM)KCHUS TEI

TOJIBKO MO/ IEHCTBUEM CUJIBI TSDKECTH — CBOOOHOTO
nazeHusa. O0bsICHEHHE He3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJCHUS OT MAcChl Teja.
O1ieHKa BEJIMYMHBI CUJTBI TATOTEHUSI, TIEHCTBYIONICH
MEX1y IBYMS TellaMu (715 pa3HbIX Macc).
AHanu3 IBWKEHHUS HEOECHBIX Tell Mo/ AeHCTBHEM
CHWJIBI TATOTEHUS (C UCTIONIb30BAaHUEM JOTMOJHUTEIBHBIX
HMCTOYHHKOB HH(POPMAITUH).

Pemenue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U GOPMYJIBI I pacuéTa CHIIbI
TSOKECTH. AHAIN3 OPUTHHAIBHOTO TEKCTa,
OTMCBIBAIOLIETO MPOSIBICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BHITIOJIHEHUE 3aJaHUI 10 TEKCTY
(CMBICIIOBOE UTEHUE).

Habmonenue u o6cykeHre OTBITOB 10 U3MEHEHHUIO
BEca TeJla IPU YCKOPEHHOM JIBUKEHUHU.

AHanu3 yclnoBUM BOZHUKHOBEHUSI HEBECOMOCTH U

neperpysku. Pelnienne 3aiay Ha onpeielIeHUE Beca

TeNa B Pa3NIMYHBIX YCIOBUSIX.
AHanu3 cuil, JEMCTBYIOIIMX Ha TEJ0, MOKOsIIEecs Ha

o11opc. OHpCIlCJ'ICHI/IC HCHTPA TSKCCTH Pa3JINYHBIX TCII




3akoHbl coxpanenus (10

Nmmnynsc Tena.

Hab6ntonenue u o6cyx1eHHE OMBITOB,

) N3menenue ummnymbca. JEMOHCTPUPYIOUIUX Mepeaady UMIYIbCa U
Nmnynbe cuiibl. 3akoH B3aUMOJICHCTBUU TEJI, 3aKOH COXPAHECHUS UMITYJIbCA
COXpaHEHUs UMITYJIbCA. 1pu a0COIOTHO YIIPYroM U HEYIPYroM
PeaktusHoe nBmxenue. B3aUMOJICHCTBUY TeJl. AHAIN3 CUTYallUl B

Mexanuyeckasi paboTa u OKpYXKalolllel KU3HU C UCIIOIb30BAHUEM 3aKOHA
MOIIHOCTh. PaboTa cun coxXpaHeHUs uMItylibca. Pacrio3naBanue sBieHus
TSKECTHU, YIIPYTOCTH, PEaKTUBHOTO JABWXKEHUs B Ipupoje u Texuuke (MC —
TpeHus. CBS3b SHEPTUU U ouosiorus). [I[pumenenue 3akoHa CoXpaHeHHS
paboTHI. MMITYJIbCa JUIsl pacuy€Ta pe3ysIbTaTOB B3aUMOICHCTBUSA
[TorenuunansHas SHEPrust Ten (Ha MpuMepax HeYIpyroro B3auMOICHCTBHS,
Teja, MOIHATOTO HaJl YOPYTroro IHeHTPaTbLHOTO B3aUMOICHCTBHS IBYX
TTOBEPXHOCTHIO 3EMITH. OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX HEIMOIBUIKHO).
[TorenumanesHas sHeprust | Pemienue 3aa4 ¢ UCMIOJIB30BAHUEM 3aKOHA COXPAHEHUS
CKATOM MPYKUHBIL. uMItyibca. Onpesenenne padoThl CUIIBI YIIPYTOCTH TIPU
Kunernveckas sHeprusi. nobEME Ipy3a ¢ UCIOJIb30BAaHUEM HEIOABMKHOTO U
TeopeMa 0 KHWHETHUECKOU MOJBMKHOTO 0JI0KOB. MI3MepeHne MOIITHOCTH.
DHEPIuM. H3mepenne noTeHnnaabHOM S3HEPTUU YIPYTrO
3aKOH COXpaHEHUs nedpopMUpOBaHHON Ny UHBL. V3Mepenue
MEXaHUYECKOW SHEPTUU KMHETUYECKON SHEPTHUM TeJa MO JITMHE TOPMO3HOTO
MyTH. DKCIIEPUMEHTAILHOE CPABHEHHE N3MECHEHUS
MOTEHIMAIbHOW U KHHETUYECKOW SHEPTUi Tena Mpu
JBIKCHHUH 110 HAKJIOHHOMW TUTOCKOCTH.
DKcnepuMeHTaIbHask TPOBEpKa 3aKOHA COXPAHEHUS
MEXaHUYECKOM PHEPTUHU NIPH CBOOOTHOM Ta/ICHUU.
[IpruMeHeHne 3aKOHAa COXpAaHEHUsS MEXaHMYECKOU
SHEPruu JUIsl pacu€Ta NHOTEHIUATBHOW U KUHETHYECKOM
SHeprui tena. Penienue 3a1a4 ¢ UCMOJb30BaHUEM
3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPruu
Paznen 9. Mexanudeckue kojacOanust v BoJHbI (15 u)
Mexannueckue KonebarensHoe HaOimronenue kosie0almii o AeMCTBUEM CHII TSDKECTH
kosiebanus (7 ) nBkeHne. OCHOBHbBIC W YIIPYroCTH ¥ 0OHApYyKeHUE TOJ00HBIX KOJIeOaHMid B
XapaKTEPUCTUKU OKpYXarolieM Mupe. AHanu3 KosueGaHuil rpysa Ha

KOJICOaHMI: TIEpHOI,
4acToTa, aMIUIMTY/IA.
MarteMaTH4eCKHUH 1
NPYKUHHBIA MasSTHUKH.
[IpeBparnienue 3Heprun
pH KoJieOaTeIbHOM
JBYDKEHHH.

3aryxaromue KoaebaHusl.

Brinyxnensbie
koneOanust. Pesonanc

HUTH ¥ Ha nipyxune. OrnpeesieHue 4acToOThI
KOJICOaHUH MaTeMaTHYECKOTO U MPYKUHHOTO
MasTHUKOB. HaOmonenne u 00bsiCHEHNE SIBIICHUS
pe3oHaHca. MccnenoBaHue 3aBUCIMOCTH TIEPHOIA
KOJIeOaHUH TIOJIBEICHHOTO K HUTH I'py3a OT JUTHHBI
HUTH. [IpoBepKka HE3aBUCUMOCTH MepHO1a KoJeOaHu i
rpy3a, MOJIBEIICHHOTO K JICHTE, OT MacChl Ipy3a.
Habmronenue u 06cykieHIE ONBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTbH MEPHO/1a KOJIeOaHUit
NPY>KUHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTH
npyxuHsl. [[puMeHeHre MaTeMaTH4eCcKOro u
NPYKHHHOTO MasiTHUKOB B KQU€CTBE MOJIENEN s
OTHCaHus KoJeOaHU B OKPYKAIOIIeM MHUpE.
Pemenue 3a1a4, CBsI3aHHBIX C BEIYUCICHUEM WUJIU
OIIEHKOM 4acTOTHI (Teproia) KojaeOaHwmit




MexaHnyecKkue BOJIHDI.

3ByK
(8 )

CBolicTBa MEXaHMYECKUX
BOJIH. J[jTMHA BOJIHBI.
MexaHU4YeCKHUE BOJIHBI B
TBEPIOM TelIE,
CEMCMHUYECKUE BOIHBI.
3Byk. ' poMKOCTB 3ByKa
1 BBICOTA TOHA.
OtpaxkeHue 3ByKa.
Wudpassyk u ynbrpa-
3BYK

OGHapyxeHue U aHaJIu3 BOJTHOBBIX SIBJICHUH B
OKpyKatomeM Mupe. Habmonenne pacpoctTpaneHust
MPOJIOJIBHBIX M OTIEPEYHBIX BOJIH (Ha MOJCIIN) U
00Hapy)XeHHE aHATOTUYHBIX BHJIOB BOJIH B TIPUPOJIC
(3BYK, BOJISTHBIC BOJIHBI). BhIUMCIICHHE ITTUHBI BOJHBI U
CKOpPOCTH PaCHpOCTPAHEHUS 3BYKOBBIX BOJIH.
DKcIepuMEHTATbHOE OTPEICTICHNE TPAaHUIl YaCTOTHI
CJIBIIIIMBIX 3BYKOBBIX KOJICOAHUH.
Habnroenne 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI
(B TOM YHCIIE C UCIIOJIE30BAHUEM MY3BIKATbHBIX
uHCTpyMeHTOB). Habonenne u o0bsicHeHUE SIBJICHUS
aKyCTHYECKOTO pe30HaHCca. AHAIIN3 OPUTUHAIBHOTO
TEKCTa, MOCBAMIEHHOTO UCIOJIB30BAHUIO 3BYKA (MIIH
yIBTPa3ByKa) B TEXHUKE (IXOJIOKAIHUS, YIBTPA3BYK B
MEJIMIIMHE U JP.); BBITIOJIHEHUE 3aJaHHI 110 TEKCTY
(CMBICIIOBOE YTEHHUE)

Paznen 10. DnekTpoMarHMTHOE MOJIE U 3JIEKTPOMArHUTHBIC BOJHBI (6 1)

DNeKTpOMarHUTHOE
nosie
1 3JIEKTPOMarHUTHBIE
BOJIHBI (6 )

DNIEeKTPOMAarHuTHOE TIOJIE.
DJIEKTPOMAarHUTHbIE
BOJTHBI.
CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH.
[IIxana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
3IEKTPOMAarHUTHBIX BOJIH
IUIL COTOBOM CBSI3U.
DIJIEKTPOMAarHUTHas
npupopa ceeta. CKOpoCTh
CBETa.
BousiHOBBIE CBOMICTBA
CBETa

[TocTpoenune paccyxaeHnit, 000CHOBBIBAIOIINX
B3aMMOCBSI3b JICKTPUYECKOTO ¥ MATHUTHOTO TIOJICH.
DKCIIepUMEHTAIBHOE U3yYCHHE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE ¢ TIOMOIIIBIO
MOOMIBHOTO TeseoHa). AHAIIN3 PEHTTEHOBCKUX
CHHMKOB YeJIOBEUECKOTO OpraHu3Ma.
AHaJH3 TEKCTOB, OTIMCHIBAIONIUX MTPOSIBIICHUS
ANIEKTPOMArHUTHOTO MU3ITy4YEHHS B IPUPO/IE: KUBbIE
OPraHU3MBbI, U3ITy4eHUs HEOCCHBIX TEJN (CMBICIIOBOE
yreHue). Pacno3HaBaHue U aHAJIN3 Pa3IMYHbIX
MPUMEHEHU AJIEKTPOMATHUTHBIX BOJH B TEXHHKE.
Pemmenue 3aiay ¢ ucnosib3oBanueM GopMyn Ass
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHBI BOJIHBI U
YacTOTHI CBETA

Pasnen 11. Ceerossie sBinenus (15 u)

3aKOHBI
pacrpoCcTpaHEeHHsI CBETa

(64)

Wcrounukm cera.
JlyueBast MOJiesIb CBETA.
[Ipsimonuuerinoe
pacnpocTpaHeHHUE CBETa.
3atMmenus CoJHIA U
Jlynbl. OTpaxxeHue cBera.
[Tnockoe 3epkano. 3akoH
OTPaKCHHUS CBETA.
[Ipenomiienne cBera.
3aKOH MPEIOMIICHUS
cBera. IlonHoe
BHYTPEHHEE OTpaKEHUE
cBeta. Mcnonp3oBanue
BHYTPEHHETO OTPakKeHHSI
B OIITHYECKHUX
CBETOBOJIAX

Habmronenue onbITOB, AEMOHCTPUPYIOUINX SIBJICHHUE
MPSIMOJIMHEITHOTO paclpoCTpaHeHUsI CBETa
(BO3HUKHOBEHHE T€HU U MOJIYTEHH), U UX
UHTEPIIPETALNS C UCIIOIF30BAHNEM MOHSATHS CBETOBOTO
ny4a. OObsICHEHHE U MOJICTTUPOBAHUE COTHEUHOTO U
JyHHOTO 3aTMeHuil. MccnenoBanue 3aBUCUMOCTH yIiia
OTPaXXEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
H3ydeHue cBOMCTB N300pakeHHsI B INIOCKOM 3€pKaje.
Habmtonenue u 00bsiICHEHHE OTBITOB 10 TOJTYYSHHUIO
M300paXKeHH B BOTHYTOM U BBIMYKJIOM 3€pKaliax.
Habmonenue u 00bsicHEHNE OTIBITOB MO TIPETOMIICHHIO
CBETA HA IPAHMIIE PA3IUYHBIX CPEM, B TOM YHUCIIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPAKECHUEM.
HccnenoBanue 3aBUCMMOCTH YTJia MIPEIOMIICHUS OT
yrila naJieHusi CBETOBOTO JIyya Ha TPaHULE «BO3AyX-
cTekiio». Pacrio3HaBaHue IBICHUN OTPAKEHUS U
MPEJIOMJIEHHUS CBETA B IOBCEIHEBHOM KU3HU. AHAIU3 U
00BsICHEHUE SBJICHUS ONITHYECKOTO MHUPaXKa.
Pemienue 3aiay ¢ UICNOJb30BaHUEM 3aKOHOB
OTPAXKEHUSI U PEJIOMJICHHUS CBETA




JIMH3EI ¥ OITUYECKHUE
pubopsl (6 1)

JIun3za, X0 ny4eil B
muH3e. Onruyeckas
cHucTeMa.
Onrtuyeckue npudOOpHI:
(doToamnmapar, MUKPOCKOII
U Teneckoll. I'na3 kak
OTITUYECKAsi CHCTEMA.
bimsopykocTs n
JaTbHO30PKOCTh

[Monygenune n3o0pakeHUl C TOMOIIBIO COOUPAIOIICH 1
paccenBarOIIEH JIUH3.
Omnpenenenre POKYCHOTO PACCTOSIHUS U ONTHYECKON
CWJIBI COOMPAIOIIEH JIMH3HI.

AHanu3 ycTpoHcTBa U IPUHIUIIA IEHCTBUS HEKOTOPBIX
ONTUYECKUX MPHOOPOB: (poTOanmapara, MUKPOCKOIIA,
TejecKona
(MC — buonorus, aCTpOHOMHUS).

AHanus sBieHnN OJIM30pYKOCTU U AAJIbHO30PKOCTH,
npuHIumna aeicteus oukoB (MC — 6uosnorus)

Pasnoxxenune 6emnoro
cera B criekTp (3 )

Paznoxenne 6enoro
cBeTa B ceKTp. ObITHI
Herorona. Cnoxenue
CTEKTPAJIbHBIX IIBETOB.

Jucnepcus ceera

Habuntoienue no pasioxkeHunto 0eoro cBera B CIEKTP.
Habintonienue u 00bsiICHEHHE ONBITOB 110 HOJYYEHUIO
0eJI0r0 CBeTa MPH CII0KEHUH CBETa Pa3HBIX [IBETOB.
[IpoBenenne 1 0ObSICHEHHE OTIBITOB IO BOCIPUSATUIO

I[[BETA MPEIMETOB TPU MX HAOIIOJICHUN Yepe3
1[BETOBBIE (PUIIBTPHI (IIBETHBIE OUKN)

Paznen 12. KBanTtoBsie siByieHus (17 1)

Hcnyckanue
1 TIOTJIOIIEHUE
cBera aroMoM (4 1)

Omnsitel Pezepdopna u
IJIaHeTapHasi MOJIEIb
aToMma.
Monens atroma bopa.
Hcnyckanne n
MOTJIOIIIEHUE CBETA

atoMoM. KBaHTHI.
JIuHeityaThie CIEKTPhI

O6cyxenue nenu onsiToB Pezepdopaa mo
MCCJIEIOBAaHUIO aTOMOB, BBIJIBUKEHUE TUTIOTES O
BO3MOJKHBIX PE3yJIbTaTaxX OIMbITOB B 3aBUCUMOCTH OT
MIPEANOIaraeMoro CTPOCHHS aTOMOB, (DOPMYITHPOBAHHE
BBIBOJIOB M3 PE3yJIbTATOB OIBITOB.
OO0cyxIeHre MPOTUBOPEUNIA TUTAHETAPHO N MOIEIH
aToMa M OCHOBaHUM J1sl TUnoTe3bl bopa o
CTaIlIOHAPHBIX OPOUTAX AIIEKTPOHOB.
HabGmroneHue CrutonrHpIX U IMHEHYAThIX CIEKTPOB
U3ITy4YeHUS pa3InyHbIX BemecTB. O0bsicHEeHnE
JIMHENYaTBIX CHEKTPOB U3ITyYEHUS

CrpoeHue aToMHOTO
sapa (6 9)

PamnoakTHBHOCTE.
Anbda-, 6eTa- 1 ramMma-
usnydenusi. CTpoeHue
aTOMHOTO S7pa.
Hyxknonnas mozenb
aTOMHOTO S7pa.
H3zoTtomnsl.
PagnoaktuBHbBIE
npespaiieHus. [lepuon
noJjypacraa.
JewcTBust
pPaMOaKTUBHBIX
U3ITy4YCHHH Ha )KUBBIC
OpTraHU3MBbI

OO6cyx1eHrne BO3MOKHBIX THUIIOTE3 O MOJENSIX
cTpoeHus anpa. OnpeneneHue cocrapa siaep Mo
3aJJaHHBIM MACCOBBIM H 3apsI0BBIM YHCIIAM U IO

MOJIO’KEHHUIO B MIEPUOIUNYECKON CUCTEME FIEMEHTOB

(MC — xumust). AHaJIM3 U3MEHEHHS COCTaBa sJipa U
€ro MOJIO’KEHUS B IEPUOIUYECKOM cucTemMe Mpu a-
paauoaktuBHOCTH (MC — xumus). Mccnenoranue

TPEKOB a-4aCTHII [0 TOTOBBIM (oTOrpadusim.

OO6napyxeHue 1 U3MEpeHne paIualioHHOro GoHa ¢
MOMOIIBIO JO3UMETPA, OIICHKA €r0 MHTEHCUBHOCTH.
AHanu3 6MOTOTUYECKUX U3MEHEHHH, MPOUCXOAAIINX
MOJ1 IeCTBUEM paiMOaKkTUBHBIX u3nydenuii (MC —

Ouonorus). Mcnonb30oBaHne painoaKTUBHBIX

usnydeHuit B menuiuae (MC — Ouomnorust)

SInepubie peakiuu (7 )

SnepHble peakuuu.
3aKOHBI COXpaHEHUS
3apsiI0BOTO
1 MacCOBOTO YHCE]L
DHeprusi CBsi3U AaTOMHBIX
saep. CBsi3b Macchl U
sHepruu. Peakuumn
CUHTE3a U JICJICHUS sIIep.
Ucrounuku sneprun
Connua u 3BE37.
SnepHas sHepreTuka

Pemenune 3a1a4 ¢ UCIOJIBb30BaHUEM 3aKOHOB
COXpaHEHUs1 MaCCOBBIX U 3apsJ0BbIX YUCEN HA
OIIPENIEIICHUE PE3YIbTATOB SAIEPHBIX PEAKILIHIA; aHATIU3
BO3MO>KHOCTH WJIM HEBO3MOXKHOCTH SIICPHOU PEAKLIUU.
OrneHka HEpPTrUHU CBS3HU SAEP C UCTIOIb30BaHUEM
dopmynbl DitHIITEHHA.

OO6cyxkeHre nNepcrneKTUB NCIO0Ib30BAHUS
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTESA.
OO6cyxeHne NPeuMyILEeCTB U SKOJIOTHYECKUX
npo6ieM, CBsI3aHHbIX C sAepHOi sHepreTukoit (MC —
AKOJIOTHSI)

[ToBTOpUTENBEHO-0000IIArOIINI MOy (9 u)




Cucremaru3anus u
00001IeHNE
MIPEIMETHOTO
COJICpKAHUS
U OIIBITA JICATEIHLHOCTH,
MPUOOPETEHHOTO MPH
W3YYCHUHU BCETO Kypca
buzuKu

O06o00611eHEe ConepKaHus
KaX/I0TO M3 OCHOBHBIX
pa3nenoB Kypca pu3uKu:
MeXaHHYECKHe,
TETJIOBBIE,
AJIEKTPOMAarHUTHBIE,
KBAaHTOBBIE SIBJICHUSI.
Hayunslii MeTon
MIO3HAHUS U €T0
peanu3anus B
(bu3nyecKux
UCCIICIOBAaHHSX.
CBs13b (pU3HKH U
COBPEMEHHBIX
TEXHOJIOTHil B 001acTi
nepenayu nHpopMmaiu,
SHEPreTUKe, TPAHCTIOPTE

Brimonnenue yueOHbIX 3a1aHUH, TPeOYIOIUX
JIEMOHCTPALMM KOMIIETEHTHOCTEH, XapaKTEPU3YIOIINUX
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

6 npuMeHeHNs TOTy4YEeHHBIX 3HAHUH JUIsI HAY9HOTO
00BsicHEHUST (PU3HUUECKUX SIBICHUHN B OKPYKAIOIICH
IIPUPOJIE U IIOBCETHEBHOM KU3HM, a TAKIKE BBIABICHUS
($u3NYECKUX OCHOB Psia COBPEMEHHBIX TEXHOJIOTHIA;
6 npuMeHEeHHs OCBOCHHBIX SKCIIEPUMEHTATBHBIX
YMEHMH U1 UCCIe]0BaHUs PU3NUYECKUX SIBJICHUI, B
TOM YMCJIE JUIsl IPOBEPKU FMIIOTE3 U BBISIBIICHUS
3aKOHOMepHOcTel. Pemenne pacu€THbIX 3a/1a4, B TOM
YHCIIe TIPEIIOIaraoIuX NCII0JIb30BaHNe (PU3MUecKon
MOJIEJIM U OCHOBAHHBIX Ha COJIEPKaHUU PA3JINYHBIX
paznenoB Kypca ¢pu3uku. BelnosnHeHne u 3amura
TPYNIIOBBIX WJIM UHAUBUYaIbHBIX IIPOEKTOB,
CBS3aHHBIX C COJIEp’KaHUuEM Kypca (pU3nuKu
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