rocyaapcTBeHHoe OroKeTHOe o01eobpa3oBaTenbHoe yupexaeHne Camapckoit ob6aactu
cpensis obuieoOpazoBaresbHas mKoia «O0pa3oBaTenbHbli LEHTP)» C.AJleKCaHAPOBKA
MyHULMNaIbHOro paifona bonbumermymuukuii Camapckoii o6aactu

PaccmoTtpeno IIpoBepeno & yTKgpm)Jalo

Ha 3aceganun MO yuurenei OTBETCTBEHHBI 32 BBINOJIHEHHE MpeKTop FEOV COHI «Oll»
€CTECTBEHHO-HAYYHOT0 LMK ¢byHKUYj 3aM.AupexTopa no YP Anekcaﬂ)lposxa 2 2%
TMpotokon Ne 7 ot «i% 0§ 2023 r. I".B.Iukano § o Fw 71 1L AlitracoBa
Pykogogutets MO «Zd_ 04 2023r. Hpm(a3 Nedd ot «4/ g 2023 r.

~ /' Kymmnup T.B.

PaGouasi nporpamma
IIpeamer (kypc): Ousuka
Kuaacc: 7-9
Konau4yecTBo yacoB no yuedbHoMy miaaHy: 7-8 kiaacchl-68 yacoB B roji, 2 yaca B HEJIEIIO;
9 xnacc - 102 gaca B rof, 3 yaca B HEJIEIIO
CocrasJjieHa B cOOTBeTCTBHH C [IprMepHOit pabodeii mporpaMMoii o Gu3MKe
CocraBuremn: Kymnup T.B.

YueOHuKH:

7 knace

Astop U.M.Ilepbrukun, A.U.MBanoB
HaumenoBanue ®usmnka
NznatenscTBo, roa «IIpocsemenue» 2022
8 knace

Astop A.B.IlepbikuH
HaumenoBanue ®usuka
WznarensctBo, ron «dpoda» 2020

9 kaace

Astop A.B.Ilepbinkun, U.M.I'yTHHK
HaumenoBanne ®uzuka
HzpnarenscTBo, rox «Jpoda» 2019
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N Bl B ex
AnekcaHgpoBka",
CN=AwTacosa J1.U.,
E=adexander_sch@samara
Y .edu.ru
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AHHOTAUSA

PaGouas mporpamma «®@usuka» mis 7-9 ximacca [bOY COII «OLl» c.AnexcanapoBka pazpaboTana
Ha ocHOBe @enepa’abHOr0 TOCYAAPCTBEHHOTO O0pa30BaTEIbHOTO CTAaHAAPTa OCHOBHOTO OOIIEro
obpazoBanus; [Ipukaza MunoOpuayku PD Nel897 ot 17.12.2010r (g ped. om 31.12.2015); TlpumepHoit
OCHOBHOH 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOTO OOIIero o0pa3oBaHHs 1O Y4eOHOMY IpEeaMeTy
«Dusuka» (¢ ped. om 28.10.2015); ocHOBHOU 0011€00pa30BaTENBHON MPOrPaMMbl OCHOBHOTO OOIIEro
obpazoBanuss ['BOY COLI «OLl» c.AnekcannpoBka, ®@usuka.7-9 kiaccel: pabodas mporpaMMa K JTHHUA
YMK A.B.[lepeimkuna, E.M.I'ytHuk: yuebHo-meroandeckoe nocooue/ H.B.dunonosuy, E.M.I'yrauk.-M.:
Hpoda, 2019 IIporpamma paccunTana Ha u3ydeHHe 0a30BOTO Kypca (H3UKH yJalmluMHCS 7-9 KIaccoB B
TedeHue 238 4yacoB (B TOM 4Yunclie

B 7 Kiacce - 68 y4eOHbIX YacoB U3 pacyeTa 2 yaca B HEEIIIO,

B 8 Kiacce - 68 yueOHBIX 4acoB U3 pacueTa 2 yaca B HEZEIIO

B 9 kiacce — 102 y4eOHBIX Yaca U3 pacueTa 3 4aca B HEJICIIO)

B cooTBeTCTBUU € yueOHbIM 1aHoM ['BOY COII «OLl» c.AnexcanapoBka.

Y4yeOHuKH:

Omsuka. 7 wi.: yueOHnk/M.M.IT€peimkun, A.W.MBaHOB.-2-¢ u3n., crepeorur.-M.: IIpocsemienue,
2022

Ouznka. 8 ki1.: yueOHUK/A.B.I1éppimkun.-M.: JIpoda,2020

®msuka. 9 xi.: yaeorux/A.B.I1€peimkun, E.M.I'ytHUK.-M.: [Ipoda,2019



IlosicHuTeIbHAS 3aMUCKA

Conepxanune IIporpammbl HampaBieHO Ha (OPMHPOBAHHE ECTECTBEHHOHAYYHOW TIPAaMOTHOCTH
yyaluxcs ¥ OpraHu3alfio U3ydeHHs (HU3UKM Ha JIITEIbHOCTHOH OCHOBe. B Hell yduThIBalOTCS
BO3MOXHOCTH TmpeaMera B peamm3anuu  tpedoBanuii. PI'OC  OOO K miaHUPYEMbBIM JIMYHOCTHBIM U
MeTarnpeIMETHBIM pe3yJbTaTaM 00yUeHHs, a TAKXKe MEKIPEIMETHBIE CBA3H €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00Opa3oBaHus.

B mporpamme omnpenenstoTcs OCHOBHBIC LENW H3y4eHHs (U3MKH HA YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, IUIAHUPYEMBbIE pPE3YyJIbTaThl OCBOCHHS Kypca (U3HMKH: JIMYHOCTHBIC, MeETarpeIMETHBIE,
npeAMeTHbIC (Ha 6a30BOM ypOBHE) .

[Iporpamma yctaHaBiMBaeT pacnpeeieHrue yaeOHOro Marepuania mo rojaMm ooydeHus (1o Kiaccam),
npepiaraeT MNPUMEPHYIO IOCIEAO0BATEIbHOCTh M3YyYEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
MIPEIMETHOTO COJIEp’)KaHUs M Yy4E€T€ BO3PACTHBIX OCOOEHHOCTEHW Ydaluxcs, a TaKKe MpPUMEpPHOE
TEMaTU4YeCKOEe TUIAHHPOBAHME C yKa3aHHMEM KOJMYECTBAa YAaCOB HAa M3Y4YEHUE KaKJ0W TeMbl U MPUMEPHOMN
XapaKTEPUCTUKON yueOHOM e TEIbHOCTH yJallluXcs, peau3yeMoi MpH U3Y4eHUH ITHX TEM.

[IporpaMmma MoeT OBITH HCIIOJIB30BAHA YYUTENSIMM KaK OCHOBA JUISI COCTAaBJIIEHHS CBOUX pabOdMX
nporpamm. [Ipu pazpaboTke pabouel mporpaMMbl B TEMATUYECKOM IUIAHUPOBAHUU JOJKHBI ObITh YUTEHBI
BO3MOYHOCTH HCIOJIb30BaHUSl AJIEKTPOHHBIX (LM(POBBIX) 00pa30BaTENbHBIX PECYPCOB,  SBISIOLUIUXCS
y4eOHO-METOAMYECKUMU MaTepuanaMu (MyJIbTUMEIUNWHbBIE TPOrpaMMBbl, 3JEKTPOHHbIE YYEOHUKH H
3aJJaYHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJbHbIE JaOOPATOPUM, UIPOBBIE MPOrPAMMBI, KOJUIEKIIHH
M (ppoBBIX 00pa30BaTEIbHBIX PECYPCOB), pean3yonnX AunakTuyeckue BozmoxkHoctu KT, coaepxanue
KOTOPBIX COOTBETCTBYET 3aKOHO/1aTEIbCTBY 00 00Opa30BaHUH.

PaGouass mporpaMMa He CKOBBIBAeT TBOPYECKYI0 MHMIIMATUBY YYHMTENEH U MpeJocTaBiseT
BO3MOXHOCTH Ul peaM3alliid Pa3jIMYHBIX METOJMYECKHX IOAXO0J0B K IMpenoJaBaHUI0 (U3MKU TpH
YCIIOBHM COXPaHEHMsI 0053aTeNbHOM YacTu coAep kaHus Kypcea.

O0mas xapakTepucTHKa Y4eOHOro npeamera «@u3suka»

Kypc ¢usuku — cuctemoobpasyromuil Uisi eCTeCTBEHHOHAYYHbBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY
(bM3UYeCKre 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB U SABJICHUN, U3Y9aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHUEH
n Qusnueckoit reorpaduei. du3nKa — 3TO MPEAMET, KOTOPBIM HE TOJIHKO BHOCHUT OCHOBHOW BKJIAJ B
€CTECTBEHHOHAYyYHYI0 KapTHHY MHpa, HO M NPEJOCTaBiseT Hauboiyiee siCHble 00paslibl MPUMEHEHUS
HAyYHOTO METOJa MO3HaHUA, T € crocoda MoJydyeHusl JOCTOBEPHbIX 3HaHUN o mupe. Hakonen, ¢usuka —
3TO MpeAMET, KOTOPbI Hapsly C APYTUMHU €CTECTBEHHOHAYYHBIMH IIPEeIMETaMH JO0JDKEH J1aTh HIKOJIbHUKAM
npejcTaBieHre 00 YBJIEKATEIIbHOCTU HAayYHOTO HCCIENOBAaHUS U PaJOCTU CaMOCTOSATEIBHOIO OTKPBITUS
HOBOTO 3HAHMUS.

OpHa W3 rIaBHBIX 3a/1a4 (QU3MYECKOro oOpa3oBaHUs B CTPYKType 001Iero oOpa3oBaHHUs COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHON I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00ydJaromuxcs,
KOTOpbIe B JalibHEHIIeM OyAyT 3aHSThl B CaMbIX pa3HO- 0Opa3HbIX cdepax nesTenbHOCTH. Ho He MeHee
BaYKHOU 3a7aueil sSBNSETCS BBISBICHHE U MOATOTOBKA TANAHTJIMBBIX MOJIOJBIX JIIOJCH A MPOJOIKEHUS
oOpa3oBaHusi U JaibHEHIIEH  NPOQecCHOHANBHON JEATENIBHOCTH B OOJACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI W CO3/IaHUU HOBBIX TexHOJOrui. COrjacHO MPUHATOMY B MEXKAYHApOIHOM COOOIIECTBE
onpenenenuto, «EcTecTBeHHOHayyHasi TPaMOTHOCTh — 3TO CHOCOOHOCThH 4E€JIOBEKa 3aHMMaTh AKTUBHYIO
IPaXXIAHCKYIO MO3UIIUIO MO0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HAeIMU. HaydHO rpaMOTHBIN YEIOBEK CTPEMUTCSA
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXICHHHM MpOoOJIeM, OTHOCALIUXCS K €CTeCTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, YTO TpeOyeT OT HETO CIEAYIOIUX KOMIETCHTHOCTEH:

— HAYYHO OOBSCHSATH SIBJICHHUSI,

— OLIGHUBATh U TIOHUMATh OCOOCHHOCTH HayYHOTO MCCIEAOBAHMUS,

— UHTEPIPETUPOBATH JAHHBIE U UCTIOIb30BATh HAYUYHbIE JOKA3ATEIbCTBA JUISl IOJIYUYE€HHUS BBIBOJIOBY.

N3ydyenne ¢Gu3MKM CIIOCOOHO BHECTH pEIIAONIMKA Bk B (DOPMHUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0yJarOIIHXCS

Hean n3ydyenus yueoHoro npeamera «Dusuka
enn u3ydenuss ¢U3MKH Ha YpOBHE OCHOBHOTO 00Iiero oOpasoBaHus ompeaencHbl B KoHmemmun
npenoaBanus yaeonoro npenmera «dusmka» B 00pazoBaTeIbHBIX opranusanusx Poccuiickoit @eneparnuu,



peanu3yoImMx OCHOBHBIE 00IIeo0pa3oBaTelibHbIe IMPOrpaMMbl, YTBEPKAEHHOH pemienneM Komeruu
MunucrepcrBa npocserienus Poccuiickoit @enepanuu, nporokosi ot 3 nexkadpst 2019 r Ne I[1K-4BH

Lenu n3ydenus: GU3MKU:

— TpuoOpeTeHHe HWHTEepeca M CTPeMJICHHS OOydaromuxcs K HAaydHOMY HW3YYCHHIO  MPHPOJIB,
pa3BUTHE UX HHTEIUICKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

— pa3BUTHE MPEICTABICHUI O HAyYHOM METOJE MO3HAHUSA U (POPMUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

— (hopMupOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa W3Y4eHHUS OCHOB CTPOCHHS MATEPUU U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opMHpOBaHUE TIPEACTABICHUH O PO (PU3UKH JUTSL PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHH;

— pa3BUTHE MPEICTABICHUA O BO3MOXHBIX cdepax Oymymed NpoQecCHOHATBHON AeATEIbHOCTH,
CBSI3aHHOM C (DPM3HMKOM, MOJArOTOBKA K JalbHeWIeMy oOydyeHUIO0 B 3TOM HampaBieHUH JloCTHKEHHE ATHX
1[eJIei Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHus 00ecieYnBaeTCs PEIICHUEM CIIETYIONNX 3a/1ay:

— npuoOpeTeHHe 3HaHUM O JAUCKPETHOM CTPOEHHMM BEIIECTBA, O MEXAHMUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— IpHOOpeTeHue yMEHUN ONHUCHIBAaTh U OOBACHATh (PU3UYECKUE SBICHHUS C HCIOJIb30BAaHUEM
MOJIYY€HHBIX 3HAHU;

— OCBOEHHME METOJIOB pEHIeHHUsS MPOCTEHIINX pacu€THBIX 33Jad C HCIOJIb30BAHHEM (U3NYECKUX
MoJenel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHHM HaOMI0JaTh MPUPOAHBIE SIBIIEHUS U BBIIOJHATDH OIBITHI, JJAOOpaTOpHbIE paObOTHl U
SKCIEPUMEHTAJIbHbIE UCCIIEIOBAHMS C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;

— OoCBOeHHE TPHUEMOB paboThl ¢ MHPOpMaIen PU3NIECKOTO COACpIKAHUS, BKIFOYast WH(OOPMAIHIO O
COBPEMEHHBIX JOCT)KEHUAX (PU3NKH; aHAIU3 U KPUTUYECKOE OI[eHUBaHHe WH(OpMaLnu;

— B3HAKOMCTBO cO cdepamu mnpodecCHOHATBHOU EATEIbHOCTH, CBS3aHHBIMH C (PHU3UKOU, U
COBPEMEHHBIMU TEXHOJIOI'MSIMU, OCHOBAHHBIMHU HA IOCTHKEHUAX (PU3MUECKON HAYKU

Mecto yueOHOro npeamera «®u3MKa» B y4eOHOM IJIaHe

B cootBerctBum ¢ ®I'OC OOO dusnka sBiusercs o0s3aTeIbHBIM PEIMETOM Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus. JlaHHas mporpamma MpeaycMaTpuBaeT u3ydeHue (U3NKA Ha 0a30BOM ypOBHE B
o0béme 238 49 3a Tpu roma OOy4yeHHs MO 2 Y B Hemen B 7 M 8 Kiaccax M 1o 3 4 B HEACHO B 9
Kjacce. B TemaTHueckoM IJIaHUPOBAHUU ISl 7 U 8 KJIACCOB MpEAINOJaraeTcsi pe3epB BPEMEHHU, KOTOPHBIi
YUUTEIb MOKET HCII0JIb30BAaTh IO CBOEMY YCMOTPEHHIO, a B 9 Kilacce — MOBTOPUTEIBHO-0000Maromuii
MOJYJIb

Conep:xanue yuyeOHOro npeamera «@u3znka

7 knacc

Pazgen 1. ®usuka u €€ poJib B IO3HAHUU OKPYKAIOLIEr0 MUpa

O®uzuka — Hayka o mpupojne. SBnenus npupoabl (MC1). ®dusnueckue sSBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, 3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. V3mepenue ¢usznueckux BenuuyuH. Ousmdeckue mnpubdopsl. [lorpemnocts
n3MepeHuil. MexiyHapoaHasi CucTeMa €UHULL.

Kak ¢usuka u gpyrue ecTtecTBEHHbIE HAyKHM H3y4yalOT NPUPOIY. EcTecTBEHHOHAY4HBIH METOJ
MO3HAHUs: HAOM0IeHNEe, TTOCTAHOBKA HAYYHOTO BOIMPOCA, BBIIBIXKEHUE TUIIOTE3, IKCIIEPUMEHT TI0 MPOBEPKE
runores3, o0bsicHeHNe HaOmo1aeMoro sBieHus. Onucanue GU3NYECKUX SBICHUHN C MMOMOIIBI0 MOJIEIEH.

JeMoHCcTpamun

1. MexaHnu4eckue, TEIUIOBhIE, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBJICHHUS.

2. ®uzuyeckre MpUOOPHI U MPoIIeTypa MPSIMbIX U3MEPEHUIN aHaTOTOBBIM U IIU(PPOBLIM MPHOOPOM

JIaGopatopHbie paOOTHI U OTIBITHI

1. Onpenenenue 1EHBI JEEHUS KAl U3MEPUTENBLHOTO MPUOOpA.

2. 3mepeHune paccTOSTHUM.

3. U3mepenne 00b€Ma KUAKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MajbIX TeIl.

5. U3mepenue TemriepaTypbl Ipy MOMOIITH KUIKOCTHOTO TEPMOMETPA U IaTYHKA TEMIIEPaTypHI.

6.IIpoBenenue wuccienoBaHUS MO TPOBEPKE THIIOTE3bI: JAIbHOCTh MMOJIETA MIApUKA, IMMYIIEHHOTO



TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA ITYCKA.

Pa3nen 2. IlepBoHavanbHble CBECHUS O CTPOCHUM BEILLIECTBA

Crpoenue BeliecTBa: aroMbl W MOJEKYNbI, MX pa3Mmepbl. ONBITHI, JT0Ka3bIBAIOUIUME JIUCKPETHOE
CTPOEHHE BEIlIeCTBA

JIBm>xenue uvactuil BemiectBa. CBs3b CKOPOCTH JBHXKEHMSI YacTHI[ C TeMIiiepaTypoil. bpoyHoBckoe
nBukeHue, quddysus. BzanMoaelicTBre YacTHIl BENIECTBA: MPUTSHKCHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B, >KUJIKOCTEH U TBEPABIX (KPHUCTAJUTMUECKHX)
Ten. B3auMocBsi3b MEXJy CBOWCTBAMH BEIIECTB B pPa3HbIX arperaTHbIX COCTOSHUSX M HUX AaTOMHO-
MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

JlemoHCcTpanmu

1. HabmoneHre OpOyHOBCKOTO JIBUKCHUS.

2. Habnronenue muddysun.

3. HabOiroienue siBiieHUA, OOBSCHSIIONTUXCS MTPUTSDKEHUEM HIIA OTTATKUBAHUEM YaCTHI] BEIIECTBA.

JlabopaTopHbie pabOThI U OTIBITHI

1. Ouenka auamerpa aroma METOA0M PSJIOB (C UCHOJIb30BaHuEM poTorpaduil).

2. OnbITHI 0 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OmBITHI IO OOHAPYKEHUIO JICHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKEHHS.

Paznen 3. JIBmxeHre v B3aUMOACHCTBHUE TE

Mexanunueckoe aBuxeHue. PaBHOMepHOE 1 HepaBHOMEpPHOE JBHKeHHE. CKOpocTh. CpeliHsAs CKOPOCTh
MIPU HEPABHOMEPHOM JIBIDKEHUU. Pacuér myTn u BpeMeHH JBUKCHHUS.

SBnenne wuHepHMU. 3aKOH WHEpUUHU. B3auMmozaeicTBHE Ten Kak MpPUYMHA HM3MEHEHUSI CKOpPOCTH
JBIDKEHUS Tell. Macca kak Mepa HHEpTHOCTH Tena. [1noTHocTs BemecTBa. CBSI3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.

Cuita KaKk xapakTepHCTHKa B3auMoaeucTBus Ten. Cuia ynpyroct u 3akoH ['yka. M3mepenue cuibl ¢
MTOMOIIIBIO JUHAMOMETpA. SIBJICHHE TATOTCHMs U cviia TspkecTd. Cuna Tspkectr Ha apyrux mianerax (MC).
Bec Tena. HeBecomocth. CnoskeHue cuil, HampaBJEHHBIX N0 OJHOW npsiMoi. PaBHoelicTByromas cuit. Cuia
TpeHus. TpeHue CKOIBKEHHS U TpeHue Mmokos. Tpenue B mpupoae u texaunke (MC).

JleMoHCTparmu

1. HaOmroneHre MEXaHUYECKOTO IBIKEHUS TENA.

2. VIamepeHune CKOpoCTH MPSMOJIMHEHHOTO JIBHXKCHHUS .

3. HabGmronienue siBIICHHUS] HHEPIIUH.

4. HaGnronenue u3MEeHEHUs CKOPOCTH MPH B3aUMOJICHCTBUU TEll.

5. CpaBHeHHE Macc 10 B3aUMOJICHCTBHUIO TE.

6. CioxeHue CuJj, HapaBJICHHBIX 110 OJHOW MPSMOiA.

JlaGopaTopHbie pabOThI U OTIBITHI

1. Onpenenenue  CKOPOCTHU  PABHOMEPHOTO JBAKEHUS (wapuka B KHUJAKOCTH, MOJEIHU
AIEKTPUUECKOTO aBTOMOOMIIS U T.I1.).

2. OmnpeneneHre cpeiHei CKOPOCTH CKOJBKEHHsI OpycKa WM [IapuKa [0 HAKIOHHOW MIOCKOCTH.

3. Ompenenenue MIOTHOCTU TBEPIOTO TeNa.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsikeHHs (Iedopmarn) NpyXKHUHbI OT TPUII0KEHHON
CHUJIBL.

5.0mbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHUS CKOJBXEHHS OT CHJIBI JaBICHUS U
XapaKTepa CONMPUKACAIOIINXCSA IOBEPXHOCTEM.

Pazpnen 4. JlaBnenue TBEPABIX TEN, )KUIKOCTEN U Ta30B.

HaBnenue. CriocoObl yMEHBIIICHHS U YBEIHUEHUs JaBieHud. JlaBneHue raza. 3aBUCUMOCTh JIaBJICHUS
raza ot ob6wéma, Temmneparypsl. llepeqaua maBneHus TBEPABIMHU TelaMH, XKUIKOCTSIMH U Ta3aMH. 3aKOH
[Tackans. [TneBmaTnueckue MalIUHBI. 3aBUCHUMOCTh JABJICHUS] IKUAKOCTH OT TIyOWHBI.
I'unpocratuyeckuii mapanokce. CooOriaromuecs cocyabl. I napaBnudeckiue MeXaHU3MBbI.

Atmocdepa 3emun u armochepHoe naBieHue. [IpUUMHBI CyHIECTBOBAHUS BO3AYIIHOW OOOJIOUYKU
3emuu. OmnbiT Toppuueru. M3mepenue atMochepHOro naBieHUs. 3aBUCHMOCTh aTMOC(HEpPHOro aBICHUS
OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A7st u3MepeHus aTMOC(EPHOTO TaBICHHUS.

JleiicTBHe KHAKOCTH W ra3a Ha MOTPY)KEHHOE B HUX TeNO. BhITankuBaromias (apXuMenoBa) CHIA.
3akoH Apxumena. [InaBanue ten. BoznyxornnaBanue.

JleMmoHcTpanuyu

1. 3aBUCHMOCTH IaBIEHUS ra3a OT TeMIIePaTypHhI.



2. [lepenaya naBiieHUs KUAKOCTBIO M Fa30M.

3. Coobmaromuecs: COCybl.

4. T'mppaBanueckuii mpecc.

5. IlposiBnenue neicTBUst aTMOC(EPHOTO TABICHHUS.

6. 3aBHCUMOCTh BBITAIKUBAIOLICH CHIIBI OT 00BEMa OTPYKEHHON YaCTH TeJla U IMIIOTHOCTH KHUIKOCTH .

7. PaBeHCTBO BBITAIKUBAIOIIECH CUIIBI BECY BBITECHEHHOM >KHUJIKOCTH.

8.YcrmoBue T1utaBaHUS TeN: IUIABaHUE WM TIOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOUICHHUS
IJIOTHOCTEHN TeJa U )KUJIKOCTH.

JlabopaTopHbie pabOThI U OTIBITHI

1. UccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa NMOTpyKEHHON B KHUAKOCTh YaCTHU TeJa.

2. OnpezeneHne BBITAIKHBAIONICH CHITBI, TEHCTBYIONIEH HA TEJIO, IOTPYKEHHOE B )KUAKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BHITAIIKUBAIOIICH CHIIBI, JCHCTBYIONICH HA TEJNO B KUIAKOCTH, OT MAaCChI
Tena.

4.0nbIThl, JAEMOHCTPUPYIOLINE 3aBUCUMOCTb  BBITAIKUBAIOUICH CHJIbI, JEHCTBYIOLIEH Ha TENIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YaCTH TENA U OT MJIOTHOCTHU KHUIKOCTH.

5. Konctpyuposanue apeoMerpa WIH KOHCTPYHPOBAHHE JOIKU W OlpefesieHne €
TPY30MOABEMHOCTH.

Pa3nen 5. PaboTa 1 MOIIHOCTB. DHEPTHsL.

Mexanudeckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio paBHOBecHsl pblyara.
[Ipumenenue mpaBuiia paBHOBecusl pblyara K Osoky. «3ojotoe mpaBuwio» MexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexanunueckass >Heprus. KnHernueckass W noreHuuanbHas sHeprus. [IpeBpamienue ogHOro BHIA
MEXaHUYECKOM PHEPTUHU B IPYroil. 3aKOH COXPAHEHHUsI SHEPTUU B MEXAHUKE.

JeMoHCcTparmu

1. Ilpumepsl MPOCTBIX MEXaHU3MOB.

JlabopaTopHbie pabOThI U OTIBITHI

1. Onpenenenue pa®oOThl CHIIBI TPEHUS INPH PAaBHOMEPHOM JABHXKEHMH Tejla IO TOPU30OHTAIBHOM
MTOBEPXHOCTH.

2. VccnenoBanue ycaoBUN paBHOBECHS phluara.

3. N3mepenue KIIJ] HaKIIOHHOH TIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPrUH.

8 Kknacc

Paznen 6. TeruioBrle ABIEHUA

OcCHOBHBIE TIOJIO)KCHHST MOJICKYISIPHO-KHHETUYECKOH TEOPUH CTPOCHHMsI BemecTBa. Macca u pa3smMepbl
aTOMOB M MoJIeKyln. ONBITBI, TOATBEP)KIAIONIME OCHOBHBIC TOJIOKECHHUS MOJEKYISIPHO-KHHETHYECKOM
TEOPHH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUN BemiecTBa. Kpucrammaeckue u amopdHbie
tena. OObsICHEHHE CBOMCTB Tra3oB, XUAKOCTEH U TBEPABIX TEI HAa OCHOBE MOJIOKEHHUH MOJIEKYISIPHO-
KHHETHYEeCKOH Teopun. CMauMBaHUE M KaWJUISIPHBIEC SBJICHUS. TEII0BOE paCIIUPEHHE U CKATHE.

Temnepatypa. CBs3b TEeMIIEpaTYphl CO CKOPOCTHIO TETNIOBOTO JIBUYKEHUS YaCTHII.

Buytpennsisa sneprusi. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: TeIuioneperadya U COBEpIICHHE
paboTel. Bunel Teronepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyICHHUE.

KonudecTtBo TemnoTsl. YenbHas TEMI0EMKOCTh BeEIlIeCcTBA. [eMIO000MEH M TEIIOBOE pPaBHOBECHE.
VYpaBHeHue TemnoBoro OanaHca. [ImaBieHne W OTBepAECBaHHE KpPUCTAUTMYECKHX BEIIECTB. Y AeibHas
teruiota masieHus. [lapooOpasoBanue u xonnpeHcamnus. Vcnapenne (MC). Kunenue. YnaenpHas Teriora
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyphbl KHTIEHHUS OT aTMOC(HEpPHOTO JaBJICHHUS.

BrnaxHocTh BO31yXa.

DHeprus TOIUTMBA. Y IeNbHAS TEIJIOTa CTOPaHUSI.

[Mpuanuner padoter TemnoBsix nBurateneid. KIIJ temmoBoro neurarens. TemnoBbie ABUTATENH H
3amuTa okpyxatorieit cpeast (MC).

3aK0H COXpaHEeHHsI U MPEBPAIEHHS YJHEPTUHU B TEIOBBIX mpoleccax (MC).

JleMmoHcTpanuyu

1. HaGnromeHue OpOYHOBCKOTO ABUKEHUS.



. Habmronenue muddysun.
. Habnroenue siBleHMi cMaunBaHus M KaWJUISIPHBIX SIBIICHUH.
. HabGnroieHue TerioBoro pacumpeHus Tell.
. I3MeHeHnue naBneHus ra3a npu U3MEHEHUH 00bEMa 1 HarpeBaHUU WM OXJIQXKICHUH .
. [IpaBuna nu3mMepeHus TemnepaTypbl
. Bunel Tennonepenayu.
. OxJylax/ieHrue Ipy COBEPLIEHUHN paOOThI.
. HarpeBanue npu coBepiieHH pad0Thl BHEITHUMU CHJIAMHU.

10. CpaBHeHHE TETIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HabmroneHnue KUMEeHUsI.

12. HabmroeHnue mocTosTHCTBA TEMIIEPATyphl IPU TUIABJICHUN

13. Mopenu TerIoBbIX IBUTATENECH.

JlabopaTopHbie pabOThI U OTIBITHI

1. OnbITEI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.

2. OnBITH IO BRIPAITUBAHUIO KPUCTAJUIOB IMMOBAPEHHOW COJIM WIIM caxapa.

3. OnbITH IO HAOMIOICHHUIO TEIUIOBOTO PACHIMPEHHUS T'a30B, )KUJKOCTEH U TBEPIBIX TEI.

4. OmnpeneneHue AaBJICHHS BO3yXa B OaJTOHE IINPHUIIA.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro 00bEéMa M HarpeBaHUs WU
OXJIaXKICHHUS.

6. [IpoBepka THIOTE3bl JTUHEHHOW 3aBUCHMOCTH JTMHBI CTOJIOMKA XUAKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIIepaTyphl.

7. HaOmroneHve u3MeHEHMs] BHYTPEHHEH SHEpruu Tejla B pe3yabTaTe Telionepeaadyd U padboThl
BHEIIIHUX CHUJI.

8. UccnenoBanue sSBICHUS TETIOOOMEHA TP CMEITUBAHUH XOJIOIHOM U TOPSYEH BOJIBI.

9. OmpeneneHne KOJMYECTBA TEIUIOTHL, IOJYYCHHOIO BOAOH MNpU TEINIOOOMEHE C HarpeTbiM
METAJUIMYECKUM LIMIINHAPOM.

10. Ompenenenue yeapHON TEMIOEMKOCTH BEIIECTBA.

11. MiccnenoBanue mpoiecca UCHapeHHUs.

12. Onpenenenre OTHOCUTEILHOMN BIAKHOCTH BO3/IyXa.

13 Onpenenenue yaeabHON TEMIOTHI IUIABICHUSA JIHJA.

Pazgen 7. Dnexrpuyeckue 1 MarHUTHBIE SIBJICHHUS.

Onexrpuzanus Ten. JBa poaa snekTpUyYecKHX 3apsioB. BzaumopeicTBue 3apsKeHHbBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHJIBbI B3aUMOJEHCTBUS 3apsKEHHBIX TeJl OT BEJIMYMHBI 3apsAI0B U PACCTOSTHUS MEXY
TeJIaMu).

Onexkrpuueckoe mnone. HanpsxkéuHocte  anekrpuueckoro mnouss. [IpuHunun — cynmepnosunuu
JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsioB. DJIEMEHTapHbIA snekTpudeckuil 3apsan. CrpoeHue artoma.
ITpoBOAHUKYU M JUANEKTPUKHU. 3aKOH COXPAaHEHMS AJIEKTPUUYECKOI0 3apsija.

ONEeKTpUUECKUl TOK. YCIIOBUS CYLIECTBOBAHHUS 3JIEKTPHUYECKOr0 ToKa. VICTOYHHMKM MOCTOSHHOI'O
ToKa. [leficTBUS SIEKTPUYECKOro TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTSIX U ra3ax.

Onexrpuueckass nenb. Cuia Toka. JiekTpuueckoe HamnpsbkeHue. CONpoOTHBIEHHE IPOBOHMKA.
VYnenbHOe conpoTHUBICHHE BellecTBa. 3akoH Oma Juid yyactka uend. IlocienoBaTenpsHoe U napajuienbHOe
COEIMHEHUE NTPOBOJHUKOB.

PabGota W MOIIHOCTH 3JeKTpudeckoro Toka. 3akoH Jhkoyns—JleHuma. DnekTpuueckue Lenu U
NOTPeOUTENN IEKTPUUECKOM sHeprun B ObITY. KopoTkoe 3aMbIkaHMe.

IlocTossHHBIE MarHuThl. B3auMOIEHCTBHE MOCTOSHHBIX MarHUTOB. MaramutHoe nose. MarautHoe
1oJie 3eMJIM U €ro 3Ha4Y€HUe Ul )KU3HM Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1oJie 3JEKTPUUECKOTO TOKA.
IIpumeHeHNE DIEKTPOMAarHUTOB B TEXHHUKE. JIeHCTBME MAarHUTHOIO TIOJS Ha IPOBOJHUK C TOKOM.
DnexTpoaBUraresnp MOCTOSHHOTO ToKa. Mcnonbp3oBaHue 3eKTpoABUTaTENEN B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Oneitel @apanes. SIBineHue snekTpoMarHuTHOW uHAYKIMH. [IpaBuno Jlenna. Onexrporenepartop.
CrocoObl MOJTydeHUsl D3JIEKTPUYECKON SHEpruu. JIEKTPOCTAHLMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPIruHu.

JleMoHcTpanyu

OO ~NO O Wi



. DIIeKTpu3aIus Tel.
. JIBa posia a51eKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEIl.
. YCTPOUCTBO U IEHCTBUE IIEKTPOCKOIIA.
. DIeKTpocTaTu4ecKasi MHIyKIHS.
. 3aKOH COXpaHEHMUsI JIEKTPUUECKUX 3apSAI0B.
. IIpOBOTHUKH U TUAJEKTPUKH.
. MonienupoBaHu€e CUJIOBBIX JIMHUI 3JIEKTPUUECKOTO TOJIS.
. UcTOUHMKH IOCTOSIHHOTO TOKA.
. JIeCTBHUA NEKTPUIECKOTO TOKA.
0. DAeKTpUYECKUi TOK B )KUKOCTH.
11. T"a30BBIii pa3psiz.
12. M3mepeHue cUIiIbl TOKA aMIIEPMETPOM.
13. UsmepeHune 3JeKTPUIECKOTO HAMIPSKEHHS BOJITMETPOM.
14. PeocraT 1 Mara3uH CONPOTUBIICHU.
15. B3aumojeiicTBUE NOCTOSIHHBIX MarHUTOB.
16. MoaenupoBaHe HEBO3MOKHOCTH Pa3/ICIEHUS ITOFOCOB MarHMTa.
17. MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
18. OmeIT Opcrena.
19. MarHuTHOE 10JIe TOKa. DJIeKTPOMAarHuT.
20. [leficTBHE MarHUTHOTO TOJISt HA TPOBOJIHUK C TOKOM.
21. DrexTpoABHTaTENh MIOCTOSHHOTO TOKA.
22. VccnenoBaHue sIBICHHS AJIEKTPOMArHUTHON HHIYKITHH.
23. OnbiTer Dapaes.
24. 3aBUCHMOCTD HaIlpaBJICHUS! HHIYKIIMOHHOTO TOKa OT YCJIOBHH €r0 BO3HHKHOBEHWS.
25. DIIeKTpOTEHEPATOP MOCTOSTHHOTO TOKA.
JlabopaTopHbie pabOThI U OTIBITHI
1. OnbITHI IO HAOMIOJEHHUIO AEKTPU3ALNN TN UHAYKLIUEH U IIPU CONTPUKOCHOBEHUH.
2. UccnenoBanue AEHCTBUSA 2IEKTPUUECKOTO M0JIs HA TPOBOJIHUKHU U TUDJIEKTPUKHU.
3. Coopka u npoBepka pabOThI AECKTPUICCKON IIEMU TOCTOSTHHOTO TOKA.
4. VI3MepeHue 1 perylnupoBaHue CHIIbI TOKA.
5. 3mepenue U perympoBaHue HalpsKEeHMs.
6. MccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UAYLIETO Yepe3 Pe3UcTop, OT CONPOTUBIICHUS PE3UCTOPA U
HaNpsHKEHUs Ha pe3UCTOpE.
7. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOTO CONPOTHUBIICHHS IMPOBOJHHUKA OT €ro
JUIUHBI, IJIOLA/IU MIOIIEPEYHOT0 CeYEHUs U MaTepuara.
8.IIpoBepka nmpaBuiia cJI0KEHUs HANPSHKEHUH PU [1OCIIEA0BATEIbHOM COEANHEHUH JBYX PE3UCTOPOB.
9. [IpoBepka mpaBuiIa Ui CHJIbI TOKA IIPU HapaljieIbHOM COEJUHEHUHN PE3UCTOPOB.
10. Onpenenenuie paboThl ANEKTPUUECKOTO TOKA, UIYLIETO Yepe3 Pe3UcTop.
11. OnpeneneHne MOIIHOCTU 3JEKTPUYECKOrO TOKA, BBLAEISIEMON Ha pe3sucTope.
12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HANpsDKEHUS Ha He.
13. Onpenenenune KIIJI narpeBaTens.
14. UccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.
15. V3yueHne MarHUTHOTO NOJISI TOCTOSIHHBIX MarHUTOB MPU UX 0ObEMHEHUH U Pa3ICIICHUH.
16. UccnenoBanue necTBUS SIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
17. OnbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHS KaTYIIKU C TOKOM U MarHuTa ot
CWJIBI TOKA U HalPaBJIE€HUS TOKA B KaTYILKE.
18. U3zyuenue aeicTBUS MarHUTHOTO T10JI Ha MTPOBOJIHUK C TOKOM.
19. KoHcTpynpoBaHue M H3ydyeHHE PaOOTHI HIEKTPOABHUIraTeIs.
20. N3mepenune KITJ{ anekTpoaBuraTenbHON YCTaHOBKH.
21.0mbITHI MO MCCIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM WHAYKIMM: HCCIEIOBaHHE W3MEHEHUH
3HAUEHUS U HAIIPaBJICHUS NHAYKIHOHHOTO TOKA.

P OO ~NOOITS,WNE

9 knacc
Paznen 8. Mexannueckue ABJICHUA
Mexanuueckoe JBWKeHHe. MarepuanbHas Touka. Cucrema orcu€éra.  OTHOCUTEIBHOCTH



MEXaHMYECKOIr0 JBHKEHUs. PaBHOMEpHOE MpsIMOJIMHENHOE ABWXKEHHE. HepaBHOMEpHOE NPSMOJIMHEWHOE
nBukeHue. CpeaHsisi U MTHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM JBMKEHHH.

VYckopenue. PaBHoyckopeHHOE npsiMouHelHoe aBmkeHue. Croboanoe nagenue. Oneitel [Nanumes.

PaBHOMepHOe nBHXeHHE MO OKpyxkHOCTH. Ilepuon m wacrota oOpamienus. JluneitHas W yrioBas
ckopocTH. LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

Ilepbiit 3akoH Herotona. Bropont 3akoH Hsrorona. Tpernit 3akon Herorona. IIpuHnumn
CYIEPIIO3UINH CUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUs CKOJIBKEHHS, CHJIa TPEHUSI MTOKOs, APYTrue
BH/JIBI TPCHHUSI.

Cuna TSKEeCTH U 3aKOH BCEMUPHOI'O TATOTEHUA. Y CKOpEHUE CBOOOAHOTO NajieHus. J[BIKeHue MIaHeT
Bokpyr Cousnia (MC). [lepBast kocmMudeckasi CKOpocTh. HeBecoOMOCTh U meperpy3KH.

PaBHoBecue MarepuanbHOl TOuUkH. AOcomOTHO TBEpHOEe Teno. PaBHOBecue TBEpMOTO TEnma ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynesc tena. M3meHenue ummyibca. Mmynbe cunbl. 3aKOH COXpaHEHMsI MMITyJbca. PeakTuBHOE
nsuxenue (MC).

Mexannyeckass pabota U MoIIHOCTh. PaboTa cun TspkecTd, ynpyroctd, TpeHusl. CBsi3b SHEPruu U
paboTtel. [loTeHunanbHast sHEprus Tena, MOAHITOrO HaJ MOBEPXHOCThIO 3emiu. [loTeHuuanbHas sHeprus
cKatoi mnpyxuHsl. KuHernueckas sHeprusi. TeopemMa O KMHETHYECKOM 3HEpPruM. 3aKOH COXpaHEHMUS
MEXaHU4YECKOMN IHEPTHUH.

JlemoHCcTpamu

1. HabnroneHne MeXaHHUeCKOTro JBMKEHUSI TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHWE TTyTeH W TPACKTOPHH JBIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO Pa3HBIX TEl
OTCYETA.

3. 3amepenne CKOpOCTH M YCKOPEHHSI TPSIMOJIMHEHHOTO JIBUKCHUS.

4. VccnenoBanue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HabGmronenne aBmkeHus Teja 1Mo OKPY>KHOCTH.

6. HabGmioneHne MexaHWYecKUX SIBICHUH, MPOUCXOIAIIUX B cucteme oTcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBKEHUHU OTHOCUTENIHHO KaOMHeTa (PU3UKHU.

7. 3aBHCUMOCTD YCKOPEHHS TeJa OT MACChl TeJla U ICHCTBYIONIECH Ha HETO CHUIHI.

8. Habmonenne paBeHCTBa CHII TTPH B3aMMOJICHCTBUN TEJ.

9. U3meHeHue Beca Tenla IpU YCKOPEHHOM JBUKEHUH.

10. Ilepenaua umiynbca mpu B3aUMOJICHCTBUY TEI.

11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOICHCTBUU TEJ.

12. Coxpanenue uMnysibca Npu HEYIPYroM B3aUMOICHCTBUH.

13. Coxpanenue ummynbca npu abCOIIOTHO YIPYTOM B3aUMO/ICHCTBUH.

14. HabGmroieHre peakKTUBHOTO JABUKCHHUS.

15. CoxpaHneHnue MeXaHUYEeCKOM SHEPTrUu Mpu CBOOOHOM HaICHUU.

16. CoxpaHeHue MeXaHU4YEeCKOM SHEPTrUuu NpU ABMKEHUHU Tella MO/ IEHCTBUEM MPYKUHBI.

JlaGopaTopHbie pabOThI U OTIBITHI

1. KonctpynpoBanue TpakTa Ijsl pa3roHa M JajdbHEHIEero paBHOMEPHOTO JABIKEHHUS IIapUKa WM
TEJIEKKH.

2. OrmpeneneHue cpenHell CKOPOCTH CKOJBXKEHUsS Opycka WM JABIXKEHHS IIAapHKa MO0 HAKIOHHOM
IIJIOCKOCTH.

3. Onpezenenne yCKOpeHUs Tela MPU PaBHOYCKOPEHHOM JIBM)KEHHUH 110 HAKJIOHHOW TIOCKOCTH.

4. UccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBWKEHHMU 0e3 HadaabHOMH
CKOPOCTH.

5. [IpoBepka rumoTespl: €ClIM NpPU PaBHOYCKOPEHHOM JIBWKEHHUU 0e3 HaualbHOM CKOPOCTH MyTH
OTHOCSATCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIUE IIPOMEXYTKH BPEMEHHM OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIbHOTO JIaBJICHUS.

7.0npenenenre KodpPUIMEHTa TPEHUS CKOIbKEHHS.

8. Onpenenenue )KECTKOCTU MPYKHUHBI.

9. Ompenenenne pabOTHl CHIIBI TPEHHUS NPH PABHOMEPHOM JBMKEHHM Tella IO TOPU30HTAIBHOM
MTOBEPXHOCTH.

10. Omnpenenenune paboTBl  CHUJIBI  YNPYrOCTH MNpU  MOABEME TIpy3a C HCIOJIb30BAaHHEM
HETOJIBM)KHOTO U TIOJIBIPKHOTO OJIOKOB.



11. M3y4yenue 3aKoHa COXpaHEHMsI SHEPTUH.

Pa3znen 9. Mexannueckue KojaebaHus U BOJIHbI

Konebarenpnoe nBmwxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: TMEPHOJ], YacTOTa, aMILTUTY.A.
MaremaTHueCKHil U IPY>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npyu KojaedaTeaIbHOM JABHKEHHU.

3aryxaromue koyiebanus. BeiHyxaeHHbIe Konebanus. Pezonanc. Mexanudeckue BoJHBL. (CBoiicTBa
MEXaHUYECKUX BOJH. lIpomonbHble U nonepeuHsle BOIHbI. JlJIMHA BOJHBI U CKOPOCTh €€ pacIpOCTpaHEHHUS.
MexaHnnyeckue BOJIHBI B TBEPJOM Telle, celicmuueckue BosiHbl (MC).

3Byk. ['poMKOCTh 3ByKa 1 BeicoTa ToHa. OTpakeHue 3ByKa. lHppa3Byk u ynbTpa3ByK.

JlemoHCTpanmu

1. HaGmronenne koyieOaHui TN TOJA JCWCTBUEM CHIIBI TSDKECTH U CHIIBI YIPYTOCTH.

2. HabGnronenue kose0anuii rpy3a Ha HUTH M Ha TIPYKHHE.

3. HaGnroieHnne BEIHY)KICHHBIX KOJICOAHUH M pe30HAHCA.

4. PacnipocTpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJH (Ha MOJIEIH).

5. HabGunroieHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKycTHYECKHI pe3oHaHC.

JlabopaTopHbie pabOThI U OTIBITHI

1. Onpenenenue 4acToThl U Mepuo/ia KojieOaHNI MaTeMaTHYECKOTO MassTHUKA.

2. OnpezeneHne 9acTOTHI U MIEPHOAA KOJICOaHNH TIPYKHHHOTO MasiTHUKA.

3. HccnenoBanne 3aBUCMMOCTH TIEpHO/Ia KOJIEOAHMIA MOIBEIIEHHOTO K HUTH TPy3a OT JUTWHBI HHUTH.

4. VccnenoBanue 3aBUCMMOCTH MepHoa KoJeOaHui MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH TEpHO/JIa KoJieOaHU Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.

6. OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TEPHOAa KOJICOaHUH MPYKHMHHOTO MAasSTHUKA OT MacChl
rpy3a ¥ KECTKOCTH IPYXKUHBI.

7. 3mepeHune yckopeHus CBOOOAHOTO MaACHHUS.

Paznen 10. DnekTpoMarHuTHOE MOJIE U 3IEKTPOMArHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE TOJI€. DJIEKTPOMAarHUTHBIE BOJIHBI. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. VCII0Ib30BaHNE 311E€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJleKTpoMarHuTHas npupoa ceera. CKOpocTh cBeTa. BoJIHOBBIE CBOWMCTBA CBETA.

JeMoHCcTparmu

1. CpoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

JlaGopaTopHbie pabOThI U OTIBITHI

1. V3yuenue CBOICTB 3J€KTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBEIE SIBIEHUSI

JlyueBasg Mognens cBeta. Mcrounuku cBera. lIpsmosimHelHOE paclpoOCTpaHEHHE CBETA. 3aTMEHUS
Connna u Jlynel. Otpaxkenue cBeta. Ilnmockoe 3epkano. 3akoH oTpaxeHus cBera.llpemomiieHne cBera.
3akoH npenomiieHus ceta. [lonHoe BHyTpeHHee oTpaxeHue cBeta. Mcnonb30BaHue NOJHOTO BHYTPEHHETO
OTPAKEHHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xon myyeit B nmunze. Onrtuueckas cucreMa QoroanmapaTta, MUKpockomna u teneckona (MC).
I'na3 xak ontuueckas cuctema. ban3opykocTs U JalbHO30PKOCTb.

Paznoxxenne Oemoro cBera B croekTp. OmnbiTel HptoToHa. CriokeHHe CHEKTPalbHBIX IBETOB.
Jucnepcus cera.

JlemoHcTpanuu
. [IpsmonmHeitHOE pacpoCcTpaHEHHUE CBETA.
. OTpaxkeHue cBeTa.
. Ilomydyenue n3o00paxeHnit B IOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
. [Ipennomnenue ceera.
. OnTu4eckuii CBETOBO.
. XoJ tydeii B coOuparolieil auHse.
. X0/ Jlydel B pacCEeUBaroLICH JIMH3E.
. [lomydenue n300paxxeHU C MOMOIIBIO JIMH3.
. [Ipunun neiictBus ¢oTtoanmnapara, MUKPOCKOTA U TEJIECKOIA.
10. Mogens rnasa.
11. Pa3noxeHue OEIOTO CBETA B CIIEKT.
12. Tlony4yenue Oenoro cBeTa Npu CIOKEHUH CBETa Pa3HBIX I[BETOB.

O©OooO~NOoO OIS WN -



JIabopaTopHbie pabOThI U OTBITHI

1. UccnenoBaHue 3aBUCUMOCTH YIJla OTPaKEHMsI CBETOBOTO JIyda OT YyIJia MaJeHUs.

2. M3yyeHne XapaKTepUCTUK N300paKEHUS MPEIMETA B TUIOCKOM 3€pKalie.

3. HccrnenoBanue 3aBHCHMOCTH yrila MPEJIOMIJICHUS CBETOBOTO Jyda OT yrja MajJeHUs Ha TPaHHUIIE
«BO3LYX—CTEKIIO».

4. Tonmy4yenue n300paKeHUI C TOMOIIBIO COOMPAIOIIEH JTHH3HI.

5. Onpexnenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMPAOIIEH JTNH3BI.

6. OnBITH IO PA3JTIOKEHHUIO OEJIOTO CBETA B CHIEKTP.

7. OnBITH IO BOCIIPHUATHIO IIBETA IPEAMETOB IIPH UX HAOIIOICHUH Yepe3 IBETOBBIC (PUIBTPHI.

Paznen 12. KBantoBble siBIeHUS

OmnpiThl Pezepdopna u mnanerapras mMoaens aroma. Mogens aroma bopa. Vcmyckanue u morsiomnenme
ceera aromoM. KBaHThI. JIMHEWUYaThIe CIEKTPBI.

PamnoaktuBHOCTh. Anb(a-, Oera- u ramma-uznydeHus. CrtpoeHue aromHoro sjapa. Hykmonuas
MOJIeNIb aTOMHOTO siipa. M30Tomnsbl.

PannoaxTtuBHbIe peBpanienus. [lepros nomypacmajga aTOMHBIX SAEp.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsSIOBOTO U MACCOBOTO YHCEI. DHEPIrHUsl CBS3M aTOMHBIX
anep. CBsa3b Macchl M 3Hepruu. Peakuuu cunresza u aenenus saep. Vcrounuku sueprun CosHia U 3BE31
(MC).

Snepnast sHepreruka. JleicTBHs paJiMOaKTUBHBIX U3Ty4eHH Ha xuBble opranu3msl (MC).

JlemoHCcTpamu

1. CnexTphl U3ITy4YeHUs U TTOTIIONICHHUS.

2. CrieKTpbl pa3IMyHBIX Ta30B.

3. CriekTp BoAOpOA.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMINUX U3TyICHUM.

6. Perucrpanus u3iaydeHus NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

JlaGopaTopHbie pabOThI U OTIBITHI

1. HabnroneHue CrijomHbIX U IMHEHYAThIX CIIEKTPOB U3TYyUESHHUS.

2. ViccnenoBanne TPEKOB: U3MEPEHHE SHEPTUH YaCTHUIIBI TI0O TOPMO3HOMY TTyTH (110 hoTorpadusim).

3. 3mepenue paanoakTuBHOTO (oHA.

[ToBTOpHUTEIBHO-0000IIAOIITNI MOTYITb

[ToBTOpUTENBHO-0000MAOIIMKA  MOIY/Ib MpelHa3HaueH [uig CHCTeMaTu3alud | 00O0OIIeHUS
MIPEIMETHOTO COJIEP’KaHUS U OMbITA JESITEbHOCTH, IPUOOPETEHHOTO PU U3YYEHHUH BCEro Kypca (pusuku, a
TaKke i1 MOAroToBKM K (OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy M0 (u3MKe Ui 00ydaroliuxcs,
BBIOPABIIIMX ATOT YY€OHBIN MIPEAMET.

[Ipu u3yyeHNH AaHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITEIbHOCTH, HA OCHOBE
KOTOpBIX 00ecreynBaeTcsl AOCTHKEHHE IPEAMETHBIX U METallpeIMETHBIX IIJIaHUPYEMbIX pe3yJIbTaToB
oOyueHnus, popmMHUpyeTcs eCTeCTBEHHOHAYYHAs] TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIICAOBAHMUS
SBJICHUW TPUPOJAbI M TEXHHUKH, OBIAJCHHE YMEHHSIMH OOBSICHATH (PU3UYECKHE SIBICHUS, HPUMEHSS
MOJIyuYE€HHBIC 3HAHMS, PelIaTh 3a/Ja4d, B TOM YHCJIE KaUeCTBEHHBIC U HKCIIEPUMEHTaIbHBIE.

[IpuHIMNHATBEHO AEATEIBHOCTHBIM XapakTep NaHHOTO pas3felia pealn3yercss 3a C4€T TOro, HTO
ydalirecs BBITIOJNHAIOT 3aJaHus, B KOTOPBIX UM MpeiaraeTcs:

- Ha OCHOBE TMOJYYEHHBIX 3HAHUN pacrno3HaBaTh M HAYYHO OOBACHATH (U3NYECKHE SBICHUS B
OKpY>Karolllel Npupoie U MOBCEAHEBHON )KU3HHU;

- MCIIOJIb30BaTh HAay4YHbIE METO/bl MCCIEOBaHUS (QU3UUYECKUX SBICHUN, B TOM YHUCIE JJs MPOBEPKU
TUIIOTE3 U NOJY4YEHUs! TEOPETUUECKUX BBIBOJIOB;

- 0OBSCHATH HAyYHbIE OCHOBBI Han00JIee BaKHBIX TOCTHKEHUN COBPEMEHHBIX TEXHOJIOT Ui, HalpuMep,
MIPAKTUYECKOTO MHCIOJIb30BaHUS PA3IMUYHBIX HMCTOYHHMKOB SHEPrMM Ha OCHOBE 3aKOHA NPEBpAallCHUs U
COXpaHEHHUs BCEX M3BECTHBIX BUJIOB SHEPIUU.

Kaxnas M3 TeM JaHHOTO pasjena BKIIOYAeT 3KCIEPUMEHTAbHOE HCcieloBaHue 0000MIaroero
xapakTepa. Paznien 3aBepiaercs NpoBeeHHEM JAUArHOCTUYECKOW M OLIEHOYHOU paboThl 3a KypC OCHOBHOM
IIKOJIBI.



IInanupyemMble pe3y/bTaTbl OCBOCHHUSI y4eOHOro mpeaMera «@u3zuka» Ha ypoBHe OCHOBHOI'O
001ero oopa3oBaHus

Wzyuenne ydeOHOro mpeamera «®Pu3nka» Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs JOJDKHO
o0ecrieynBaTh AOCTHKEHHE CICAYIOIIUX JIUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa3oBaTeIbHBIX
pe3ynbTaToOB.

Juunocmmuuwle pesynomamal

[TarpnoTrdeckoe BOCIIMTAHUE:

— IPOSIBJIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKOM (PM3NYECKOMN HAayKH;

— LIEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUMCKUX YYEHBIX-(PU3UKOB.

I'parxiaHCcKO€ M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

— TOTOBHOCTbH K aKTHBHOMY YYacCTHIO B OOCYXACHUU OOIIECTBEHHO-3HAYMMBIX U STHUECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHNEM JIOCTH)KCHUH (PH3HUKH;

— OCO3HaHUE BaXKHOCTH MOPAJIbHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH Y4EHOTO.

DcTeTH4eCKOe BOCIUTAHUE:

— BOCIIPHUSITHE 3CTETUYECKUX KauecTB (PM3NYECKOIN HAayKU: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

[HenHOCTH Hay4YHOTO MO3HAHUS:

— OCO3HaHME IIEHHOCTH (PU3MUYECKON HayKH KaK MOIIHOTO HMHCTPYMEHTa MO3HAHUS MHpPA, OCHOBBI
pa3BUTHUS TEXHOJOTUN, BAXKHEW- IIEH COCTABIISIIONIEH KYJIbTYpHI;

— pa3BUTHE HAay4yHO! JII0003HATENLHOCTH, HHTEPECa K UCCIIEI0BATEIbCKOMN IESITEIILHOCTH.

dopmupoBaHue KyabTyphl 310POBbs U IMOLIMOHAIBHOTO OJIaronoIyqHs:

— OCO3HaHME IEHHOCTH Oe3omacHOro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHMpE,
BAKHOCTH MpaBMJI 0€30MacCHOTO MOBEJEHUS Ha TPaHCIOPTE, Ha JOporax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM
000py/I0BaHNEM B JOMAIIHUX YCIOBHSIX;

— c¢(hOpMHUPOBAHHOCTH HaBbIKa pedekcuu, MpU3HAHUE CBOETO MpaBa Ha OLUIMOKY U TAKOIo e MpaBa y
JIPYroro 4ejioBeKa.

TpynoBoe BoCIIUTaHHE:

— aKTHBHOE€ y4acTHE€ B pEIICHWU MPAKTUYECKUX 3ajad (B pamMKax CeMbH, IIKOJIbI, TOpoja, Kpas)
TEXHOJIOTHYECKON U COLMaTbHON HANpPaBIECHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NYECKUX 3HAHMIA;

— MHTEpeC K MPAKTUYECKOMY M3y4YEHHIO MPOQeccHii, CBA3aHHBIX C (PU3UKOM.

DKOJIOTHYECKOE BOCIIUTAHUE:

— OpHUEHTalMsl Ha MpUMEHEHHE (U3MUYECKUX 3HAHHWM Ul pelieHus 3a7ad B 00JIacTH OKpYKaroen
Cpelibl, IUNITAHUPOBAHHUS IIOCTYIKOB U OILICHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CpeJIbl;
— OCO3HaHUe TJI00aJIbHOTO XapakTepa SKOJOTHYEeCKUX MPOOJIEeM U MyTel WX PelleHUs.

Ananranys 00y4aromerocst K U3MEHsFOIIMMCS YCIOBUSM COLUAIbHON U PUPOTHON CPEIbI:

— TOTPeOHOCTh BO B3aWMOJCWCTBUM NpPU BBINOJIHEHUHM HCCIEIOBAaHUM U MPOEKTOB (U3NYECKOU
HaIlPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

— MOBBIILICHUE YPOBHS CBOEI KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTb;

— MoTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWW, B TOM uucie (GOpMyIUpOBaTh WUIEH, MOHITHSA,
TUNOTE3bl 0 (PU3NYECKHX OOBEKTaX U SBICHUSIX;

— 0co3HaHue Ae(pUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

— IUTAaHUPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUIA;

— CTpEMJICHHE aHAIM3UPOBATh U BBISBISATH B3aUMOCBSI3U TMPUPOIBI, OOIIECTBA U SKOHOMHUKHU, B TOM
qHcIie ¢ UCTOJIb30BaHUEeM (DPU3NYECKUX 3HAHUM;

— OLIEHKa CBOMX JEHCTBHH ¢ y4€TOM BIMSHMS Ha OKPYXAIOIIYIO0 CPEAy, BO3MOXHBIX TJI00aJIbHBIX
MOCJIEICTBU .

Memanpeomemnuie pezyioman vl

YHuBepcanbHbIE IO3HABATEIIBHBIC NEUCTBUSA

ba3oBrble ornuyeckue AeCcTBUA:

— BBIABJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBICHUI);

— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCUPHUKAIIMK, OCHOBAHUS sl 0000IIEHUS U CPAaBHEHUS,

— BBIABIISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B pacCMaTpUBaeMbIX (hakTax, JaHHBIX U HAOIIOIEHUSIX,
OTHOCSIIIUXCS K (PU3HMUECKUM SIBIICHHSIM;

— BBIABIIATH NPUYMHHO-CIICACTBEHHBIE CBSI3M NPU U3YyYCHUU (DU3NYECKUX SIBICHUH M IPOLECCOB;
JIENIaTh BBIBOJIBI C UCIOJIB30BAHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aK/IIOUEHHH, BBIBUTAaTh THIIOTE3bI



0 B3aUMOCBSI3X (PU3NYCCKIX BEIMYUNH;

— CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pemieHust yaeOHol (huznueckoit 3a1auu (CpaBHEHNE HECKOJIBKHIX
BapUAHTOB PEILICHUs, BEIOOp HAaMOO0JIee MOIXOISAIIETO ¢ YYETOM CAMOCTOSATEIHHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoBrbie uccienoBarenbckue 1eUCTBUS:

— UCTIOJIh30BaTh BOMPOCHI KaK UCCIICIOBATENILCKU HHCTPYMEHT MTO3HAHUS;

— TPOBOJWTH TIO CAMOCTOSATEIHHO COCTABJICHHOMY IUIAHY OWBIT, HECIOXKHBIA (PU3NUEeCKHid
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIICTOBAHUE (PU3NICCKOTO SBIICHHUS,

— OIIEHUBATh HA MPUMEHUMOCTh M JJOCTOBEPHOCTh WH(OPMAIIUIO, TIOTYICHHYIO B XOJIe HCCIICIOBAHUS
WJTH SKCIICPUMEHTA;

—  CaMOCTOATEIBHO (POpPMYITHpPOBaTH OOOOIICHUS W BBIBOABI [0 pPE3ylIbTaTaM MPOBEIEHHOTO
HaAOJIOJICHUS, OTIBITA, UCCIICIOBAHHSI,

— MPOTHO3UPOBATH BO3MOXKHOE JIajbHEHIIee pa3BUTHE (PU3NICCKUX MPOIIECCOB, a TAKIKE BBIIBUTATH
MIPEITOJIOKECHHS 00 X PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

PaboTa ¢ uadopmanmeii:

— MPUMEHSTH Pa3IMYHBIC METOJIbI, HHCTPYMEHTBI M 3aIPOCHI IIPH MOWCKE U 0TOOpEe MHPOPMAITUHN WITH
JAHHBIX C YYETOM MpPEJIOKEHHON yueOHOM pu3ndecKoii 3a1auu;

— aHAJIM3UPOBATH, CUCTEMATU3HPOBATh M HHTEPIIPETUPOBATH HH(DOPMAIIHIO PA3INIHBIX BHJIOB U (hopM
MIPEJICTaBJICHNS,;

— CaMOCTOSITENIbHO  BBIOMpATh ONTUMAIbHYIO (hopmy MpeJicTaBieHus HHPOpMAIMH U
WUTIOCTPUPOBATh pelIacMble 33Jaud HECJIOXHBIMHA CXEMaMH, JuarpaMMaMH, WHOW Tpaukod H UX
KOMOHWHAITUSMH.

YHuBepcaabHble KOMMYHUKATUBHBIC IEUCTBUS

Obu1enue:

— B X0JIe 00CYXeHHUsT Y4eOHOT0 MaTepHuaia, pe3yabTaTOB Ja0OPAaTOPHBIX padOT M MPOEKTOB 3a1aBaTh
BOIPOCHI TIO CYHIECTBY OOCYXKJaeMOM TeMbl M BBICKA3bIBAaTh MJICW, HAllEJICHHbIE Ha pelIeHHEe 33Ja4u U
Mo yIepKaHre OJIaroXkenaTeIbHOCTH OOIICHUS;

— CONOCTAaBJATh CBOM CYXACHHUS C CYXKICHUSMH JPYTUX Y4YaCTHUKOB JManora, OOHapy>KHUBaTh
pasiauyure U CXOACTBO MO3UIIMIA;

— BBIpa@XaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

— nyOJIMYHO TPEACTaBIATh PE3YAbTaThl BBIIOJHEHHOTO (PU3NYECKOrO ONbITa (IKCIEPUMEHTa,
UCCIIEIOBAHUS, IPOCKTA).

CoBMecTHas 1€ATEIbHOCTD (COTPYAHUYECTBO):

— MOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHIUBUIYAIbHONW pabOThI MPH pEUICHUH
KOHKPETHOM (pU3ndYecKoi mpoOIeMsl;

— NPUHUMATH IIeJIM COBMECTHOW [eATENbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ IOCTHXKEHHUIO:
pacnpenensatbh poju, O0CYyKIaTh MPOIECCHl M pe3yabTaThl COBMECTHOM paboThl; 00001IaTh MHEHHS
HECKOJIbKUX JIFOCH;

— BBIMOJHATH CBOIO YacTh PabOThI, JOCTHUrasi KAYECTBEHHOTO Pe3yibTaTa 0 CBOEMY HANPABIICHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C JPYTUMHU YICHAMU KOMaH/bI;

— OLIGHMBATh KayeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

YHuBepcanbHble PEryIsaTUBHbBIE 1eHCTBUS

Camoopranuzanusi:

— BBISIBIISATH MPOOJIEMBI B )KM3HEHHBIX M YIEOHBIX CUTYAIUSIX, TPEOYIOMINX ISl pelieHus: PU3nIeCcKuX
3HAHUM;

— OpPUEHTUPOBATHCA B PA3NUYHBIX TMOAXOAAaX MPHUHATHS pELIEHUH (MHIMBUIYyalbHOE, MPHUHSITHE
pEelIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIIOi);

— CaMOCTOSITENIbHO COCTaBISITh AITOPUTM pelleHus] GU3NYECKON 3a7aud WU TUIaHA WCCIIEIOBAHUS C
y4€TOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeAiaraéMble BapUaHTHI
peLieHui;

— J1e7aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3 PEIICHHE.

CaMOKOHTpOJIb (peduiekcusi):

— J1aBaTh aJIeKBATHYIO OLIEHKY CUTYAIlMH U MPeAarath MjiaH e€ N3MEHEHUS;

— OOBSICHATh MPUYUHBI JOCTHXKCHUS (HEIOCTIDKEHHS) Pe3ybTaTOB JESITENbHOCTH, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;



— BHOCHTH KOPPEKTHBBI B JCSITEILHOCTD (B TOM YHUCIIE B XOJ] BBIMOJIHEHUS (PU3HMUECKOTO UCCIICOBAHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHHBIIUXCS CHUTYallUd, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILIUX TPYIHOCTEH;

— OLICHUBATh COOTBETCTBHUE PE3YNIbTATa LIETH U YCIOBHUSM.

DOMOIMOHATBHBIA UHTEIJICKT:

— CTaBUTh ce0si HA MECTO APYroro 4ejJoBeKa B XOJI€ CIOpa HJIM JUCKYCCHM Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTO.

[TpunsTHE CE0S M IPYTHX:

— MpU3HABaTh CBOE MPAaBO Ha OIMIMOKY MPHU pPEHICHWH (U3UYECKUX 3a7ad WM B YTBEPKACHUSIX Ha
HAyYHbIE TEMBI U TAKOE K€ MPABO JAPYIroro.

Ilpeomemmnuie pe3yromamul

1 knacc

[IpenqmerHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaxarb C(HOPMHPOBAHHOCTH Yy
o0yyaroumxcs yMeHHH:

— WCTIOJIB30BATh MOHATHUS: (PU3MUYECKHE U XUMHUECKUE SBICHUS; HAOIIOICHNE, DKCTIEPIMEHT, MOJIENb,
THIOTE3a; €ANHUIB (PU3MUECKUX BEITMYMH; aTOM, MOJIEKYJla, arperaTHble COCTOSHHS BemiecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE); MEXaHWYECKOe JBMKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJUHEHHOE),
TpPAaeKTOpUs, paBHOJEHCTBYIOmIAss cwi, Jnedopmarmms (ynpyras, IUTACTHYECKas), HEBECOMOCTb,
COOO0IIIAOIINECS COCY/IbI;

— paznu4ath sBieHUs (MudQy3ns; TEIIOBOE ABIKEHHE YacTHUI] BEIIECTBA; pABHOMEPHOE JIBHIKEHHE;
HEpaBHOMEpHOE [IBM)KCHUE; WHEPIHs; B3aWMOJICHCTBHE TeJ, paBHOBECHE TBEPMABIX TN C 3aKPEIUIEHHOM
OCBIO BpaIlleHUs; TIepeiava JaBJIeHUs TBEPIABIMU TEIaMH, )KHIKOCTSIMHU U Ta3aMHi; aTMOC(EpHOE NaBJICHUE;
TUTABaHWE TeJl; TPEBpAIlCHUS MEXaHWYECKOW DSHEPrHH) I10 OINHCAHUI0 UX XapaKTepHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JTaHHOE (PH3MUECKOE SBIICHHE;

— pacrmo3HaBaTh NPOSBICHUE M3YYEHHBIX (QHU3UYECKUX SBJICHUM B OKpYXalOIIeM MHUpPE, B TOM
yuciie (hU3NYecKue [BJICHUS B MPHU- POJE: MPUMEPHI ABMKEHUS C PAa3IMYHBIMU CKOPOCTSMHU B KUBOM U
HEXUBOM MpUpoJie; NeiCTBUE CUIIbI TPEHHs B MPHUPOJE U TEXHHUKE; BIMSHHE aTMOC(EpHOTo AaBlICHUS Ha
KUBOI OpraHusM; IJIaBaHuE PbIO; pblYaru B TeJE YelI0BeKa; IPU 3TOM MEePEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOWCTBA/MIPU3HAKN (PU3UUECKUX SBIICHHUI;

— ONHUCHIBATh M3y4YCHHBIE CBOWCTBA TeNl U (U3WYECKHE SBICHUS, UCIOJB3YS (PU3NUECKHE BETHUMHBI
(macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJa YIPYroCTH, CHJa
TSKECTH, BEC Teja, CHJa TPEHUs, JaBjieHue (TBEPAOro Tema, KUAKOCTH, Ta3a), BBITAJIKMBAIOLIAS CHIIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJbl, KOA(PGUIUEHT MOJE3HOTO ACHCTBUS
MEXaHHU3MOB, KHHETHYEeCKass M TMOTCHIMalbHAs DJHEPrus); NpH OMNHCAHUM MPABWIBHO TPAKTOBATh
(bu3nyecKuil CMBICT UCTIOIB3YyEMbIX BETUYHMH, UX 0003HAUCHU S U SAUHUIIBI (PU3UUYECKUX BETUYNH, HAXOAUTh
(dbopMyIibl, CBS3BIBAIOIINE JAaHHYIO (DU3MYECKYI0 BEIUYHMHY C JPYTMMU BEIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

— XapaKTepu30BaTh CBOICTBA Tel, (PU3HUECKUE SBICHHS U MPOIECCHI, UCIONb3ys MPaBUia CI0KEHUS
cul (BIOJIb OJTHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUJIO PaBHOBECHS pblyara
(610Ka), «30J10TOE MPaBUIIO» MEXAaHUKH, 3aKOH CO- XpaHEHHs MEXaHHMYECKOW SHEpPruu; IMpHU ITOM JaBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MATEMATUYECKOE BBIPAKECHHE,

— OOBSICHATh (PU3WYECKHE SIBJICHHUS, TPOIECCHl M CBOWCTBAa TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYalluil MPaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NMPHUUYUHHO-CICACTBEHHBIC CBSI3U, CTPOUTH
oOBsicHeHHEe U3 1-2 JMOTMYECKHX IIaroB ¢ OMOpod Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3UYECKUX SIBICHHIA,
(bu3MYECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;

— pemaTh pacu€THble 3amaud B 1-2 NEHCTBUA, UCTONB3YSd 3aKOHBI U (OPMYIBI, CBS3BIBAIOIIHE
¢bu3nuecKkue BETUYMHBI: Ha OCHOBE aHAllM3a YCIOBHUS 33/1a4Ml 3alUCHIBATh KPAaTKOE YCIOBHE, MOACTABIATH
¢buznueckue BeTHMUMHBI B (OPMYIBI U TMPOBOJUTH PacUEThl, HAXOIUTH CIIPABOYHBIE JaHHBIE, HEOOXOUMbIE
JUIS pEIlieHus 3a7a4, OIICHUBATh PEATUCTUYHOCTh MOJYUYeHHON (PU3MYecKOi BeIMYUHBI,

— pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TPU TMOMOIIN (PHU3UYECKHX METOJOB; B
OTHMCAHWU WCCIENOBAaHUS  BBIICTATH MNPOBEpSIEMOE MPEANookKeHHe (THMOoTe3y), pasiudaTth U
MHTEPIPETUPOBATH MOJYYEHHBIH PE3ylbTaT, HAXOAUTHh OMIMOKH B XOJI€ OIBITA, NIeNaTh BBIBOJBI IO €ro
pe3ynbTaTam;

— TIPOBOJUTH OMBITHI MO HAOTIOACHUIO (PU3MYECKHX SIBICHMM WM (PU3MYECKHX CBOWCTB TEI:
(dbopMynupoBaTh MPOBEPsIEMbIE MPEINOIOKEHUs, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYAOBaHHUS,



3aMUCBIBATH XOJI OTBITA ¥ (POPMYIHPOBATH BBHIBOJIBI;

— BBITNOJIHATH MPSIMBIE U3MEPEHUsSI PACCTOSIHUSA, BPEMEHHU, MacChl Teja, 00bEMa, CHIIbl U TEMIIEPaTyphI
C HCIIOJIb30BAaHMEM AHAJOTOBBIX M IU(POBBIX MPHOOPOB; 3aMMCHIBATH MOKAa3aHUA NPUOOPOB C Y4ETOM
3aJJaHHO} a0COTIOTHOM MOTPEUTHOCTH U3MEPEHUH;

— TPOBOJMTH HCCICAOBAHHE 3aBHCUMOCTH OJHON (U3MYECKOM BETUYMHBI OT JpPYrol ¢
HCI0JIb30BAHUEM IPSIMBIX M3MEPEHUH (3aBHCHMOCTU IIYyTH PAaBHOMEPHO JABIKYILIErocs Tejaa OT BPEMEHHU
JBUKEHUSI T€Jla; CUJIbl TPEHUS CKOJIbKEHUS OT CHUJIbl JIaBJICHMsI, KayecTBa 0OpabOTKU MOBEPXHOCTEH TEN U
HE3aBUCHUMOCTU CHJIBI TPEHHUS OT IUIOIIAJU CONPUKOCHOBEHUS TE€J; CHJIBI YINPYrOCTH OT Y/UIMHEHHUS
MPYKUHBI;, BBITAJKUBAIOMICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTW Tella M OT IUIOTHOCTH KHIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH TeJa, OT IIIyOMHBI, HA KOTOPYIO HOTPYKEHO TEJIO; YCIOBUM IJIaBaHUS Tell,
YCIIOBUI pPaBHOBECHSI pblvara U OJIOKOB); Y4aCTBOBATh B TUIAHUPOBAHUN Y4E€OHOTO MCCIIEIOBAHMUS, COOUPAThH
YCTAaHOBKY M BBINOJHATh W3MEpPEHUs, Cienys MpeAJoKEHHOMY IUIaHy, (UKCUpPOBaTh pE3YJIbTaThl
MOJIyYEHHOU 3aBUCUMOCTH (DPU3MUYECKUX BEJIIMYMH B BUJE MPEAJIOKEHHBIX TaOMUI] U TpadHKOB, J€NaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;

— TPOBOJUTH KOCBEHHbIE H3MEPEHHS (PU3NYECKHX BEIMYMH (IUIOTHOCTh BEIIECTBA >KUJIKOCTH H
TBEPAOIrO TeNa; Cuia TPEHUS CKOJIbKEHHS; JaBJICHHE BO3/yXa; BBITAJIKMBAIOIIAs Cuia, JEMCTBYIOLIAs Ha
MOTPYKEHHOE B JKUJKOCTh TEJO; KOAIPPUIMEHT MOJIE3HOTO JAEHCTBUS MPOCTHIX MEXaHHU3MOB), CIeays
MPEI0KEHHOW MHCTPYKIUHU: TPU BHINOJIHEHUH M3MEpPEHUN COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIISATH 3HaYEHHE HCKOMOM BETMYHHBI;

— co0IIr0/1aTh MpaBHJia TEXHUKU 0€30MacHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYI0BAaHUEM;

— yKa3pIBaTh MPHUHLIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BEChl, TEPMOMETD,
JTMHAMOMETp, COOOIIAr0MKecs COCy/bl, 0apOMETp, pbluar, MOABMKHBIN U HEMOJABM)KHBIN OJIOK, HAKIIOHHAS
MJI0CKOCTB;

— XapakTepu30BaThb MPHUHLMUIBI JEMCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMNCTB C
ONOpPOH Ha MX ONUCAHMA (B TOM YHCIE: MOALIIUIHUKH, YCTPOICTBO BOJOIIPOBOJIA, TUAPABINYECKUIN TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcCOC, apeoMeTp), UCMOJb3ysl 3HAHUSA O CBOMCTBaX (U3NYECKUX
SBJICHUH U HEOOXOJUMBbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPHUBOJUTH IHpPHUMEpPHl / HAXOAUTh HMH(MOPMAIMIO O NpHUMEpax MPAKTHUYECKOTO HCIOIb30BAHUS
(M3UYECKUX 3HAHUM B TIOBCETHEBHOW JKM3HHM JUIsI OOecredeHus: O€30MacHOCTH TpU OOpamieHuu ¢
npubopamMM U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHMsI 310POBbsl U COOIOAECHUS HOPM IKOJIOTHUECKOTO
IIOBEJICHUSI B OKPY’KalOIIel cpese;

— OCYLIECTBIATh OTOOP MCTOYHMKOB MHGpOpMauuu B ceTd VHTEpHET B COOTBETCTBUHU C 3aJlaHHBIM
IIOMCKOBBIM 3allpoCcOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW M NMyTEM CPaBHEHUS pa3IMYHbIX HMCTOUYHUKOB
BBIJIENIATh HH(POPMALIUIO, KOTOPAs SIBJIAETCS TPOTUBOPEUMBON MIIM MOXKET OBITh HEZOCTOBEPHOI;

— UCIMOJIb30BaTh IPU BHINIOJHEHUH YUeOHBIX 3a/1aHUN HAYy4YHO-HOMYJISPHYIO JINTEpaTypy (Hu3nyecKoro
CoJiepKaHus, CIIPAaBOYHbIE MaTepuallbl, pecypchl cetu MHTepHeT; BiajeTs npuéMaMu KOHCIIEKTUPOBAHMS
TEKCTa, peoOpa3oBaHus HHGOPMALIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

— Cc03/1aBaTh COOCTBEHHbIE KpAaTKHUE NMUCbMEHHBIE U YCTHBIE COOOIEHUs HAa OCHOBE 2-3 MCTOYHHKOB
uHbopManuu (PU3MUECKOrO COAEp)KaHUs, B TOM 4HCIE IMyOIMYHO JieaTh KpaTKHe COOOLIeHUs O
pe3yibTatax MPOEKTOB WM Y4EOHBIX HCCIEIOBaHWM; HPU 3TOM TI'PAaMOTHO MCIIOJIb30BaTh H3yYEHHbIN
MOHATUIHHBIN anmnapat Kypca (PU3HMKH, COITPOBOXKIATH BBICTYIUICHHUE ITPE3CHTALIUCH;

— IPU BBINOJHEHUHM Y4eOHBIX MPOEKTOB M MCCIEIOBAaHMM pacnpenensTh 00sS3aHHOCTU B IpyIIE B
COOTBETCTBUHM C IOCTABJICHHBIMU 3a/lauaMH, CJICAUTh 3a BBINOJHEHUEM IUIaHA JCUCTBUI, a/JeKBAaTHO
OLICHUBaThb COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TIPYINIBI; BbI- CTpauBaThb KOMMYHHMKaTHBHOE
B3aUMO/JICHICTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOIIHX.

8 Kknacc

[IpenmetHsle pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTh C(OPMUPOBAHHOCTH Y
oOyJaromuxcs yMeHHI:

— HCIOJB30BaTh IMOHATHSA: Macca W Pa3sMEpPbl MOJIEKYJ, TEIUIOBOE JBWKEHHE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIMUECKHE M aMOp(HbIE Tela, HACBIICHHBIA W HEHACHIIEHHBIN
nap, BJIAXHOCTb BO3/yXa; TEMIEpaTypa, BHYTPEHHsSsS DHEPIUs, TEIUIOBOW JBMIraTellb; 3JIE€MEHTAPHBIN
AIEKTPUUECKUMN 3apsif, JIEKTPUUECKOE I0JIE, TIPOBOJHUKM M JUNIEKTPUKH, MOCTOSHHBIM 3JIEKTPUUECKUN
TOK, MarHUTHOE TOJIE;

— pasnuuaTh sABIEHHUA (TEMJIOBOE pacUIMpeHHe/cKaTHe, TeIlonepeaaya, TEIUIOBOE paBHOBECHE,
CMauMBaHME, KalWUIAPHbIE SBJICHMS, UCHAPEHWE, KOHJEHCAlMs, IUIABJIEHWE, KpUCTaJUIM3alus



(oTBepneBaHue), KUIEHUE, Teruionepeaaya (TEIUIOoNpPOBOJAHOCTh, KOHBEKIUS, WU3JIYUCHHE); SJICKTpU3aIUs
TEJ, B3aUMOJICHCTBUE 3apsiioB, JEMCTBUS 3JIEKTPUUECKOIO TOKAa, KOPOTKOE 3aMblKaHUE, B3aUMOJEHCTBHE
MarHuToOB, JACWCTBUE MAarHUTHOIO IIOJI1 HAa IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas HWHAYKLUSA) IO
OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PHU3MUECKOe
SIBIICHUE;

— pacmo3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBJICHHUN B OKPY)KAIOLIEM MHPE, B TOM YHUCIIE
¢u3nveckue SBICHHUA B MpPHU- POJAE: MOBEPXHOCTHOE HATSHKEHHUE WM KANWJUISIPHBIC SIBICHHUS B IMPHUPOJIE,
KpUCTa/UTbl B mpupoje, uznydenue ConHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra; OSJeKTpPUYECKHe SBJICHHS B arMocdepe, SIIEKTPHUYECTBO HKHBBIX OPTaHU3MOB;
MarHuTHOE MoJie 3eMild, Apei( MoIH0COB, pOJib MArHUTHOTO MOJISL AJISl )KU3HU Ha 3emile, MOJIIPHOE CUSHUE;
IIPU 3TOM TEPEBOJMTH MPAKTHYECKYIO 3a/ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA/IPHU3HAKU
(bU3NIECKUX SBICHHIA;

— ONHUCHIBATh M3yYCHHBIE CBOWCTBA TE€N U (PU3MYECKUE SIBJICHUS, UCHOJb3Ys (PU3MUECKUE BEINYUHBI
(TemmepaTypa, BHYTPEHHSISI SHEPIHsl, KOJMYECTBO TEIUIOTHI, yleiIbHasl TEIUIOEMKOCTh BEIIECTBA, y/AEIbHAs
TEIUIOTa IUIaBJICHUS, YJAEJIbHAs TEIUloTa MapooOpa3oBaHUs, yJelbHas TEIUIOTa CrOpaHus TOILUIUBA,
KO3(G(UIMEHT TOJIE3HOTO JCHCTBUS  TEIUIOBOM  MalllMHBI, OTHOCHUTEJIbHAas BJIAXKHOCTb BO3/yXa,
ANIEKTPUYECKUM 3apsij, Cuila TOKa, SJIEKTPUUECKOE HANpsDKEHUE, CONMPOTUBICHUE MPOBOJHUKA, YIEIbHOE
CONPOTHBIIEHUE BEIECTBA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKAa); MpPU OINHCAHUU TPaBUILHO
TPaKTOBaTh (PU3MUYECKUN CMBICT MCIIOJIb3YyEMbIX BEIMYUH, 0003HAYEHHUS U €AUHUIIBI (PU3NUYECKUX BENYHH,
HaxXoJUTh (HOPMYIIbI, CBSA3BIBAIOIINE JNAHHYIO (U3MUECKYIO0 BEJIWYHHY C APYTUMHU BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIINYMH;

— XapaKTepu30BaTh CBOMCTBA Ted, (U3MYECKHE SBIEHUS W TMPOLECCHl, MCIOJb3yd OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKON TE€OPUM CTPOSHUS BEILECTBA, MPUHIIUI CYNEPIO3UINH oJiel (Ha
KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsija, 3akoH OMa Juis ydacTka Lemnu, 3akoH Jlxoyns-Jlenna,
3aKOH COXpaHEeHMsI PHEPruM; MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTeMaTH4eCKOe BhIPAKECHUE;

— 0OBSACHATH (PU3NYECKHUE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIlUil MPaKTUKO-
OpUEHTUPOBAHHOTO XapakTepa: BBISABIATh MPUUUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH OObsICHEHHE U3 1-2
JIOTHYECKHX IIaroB ¢ OMIOPOi Ha 1-2 M3ydyeHHBIX CBOMCTBA (PM3UUECKHUX SBJICHHH, GU3MUECKIX 3aKOHOB HUJTH
3aKOHOMEPHOCTEH;

— pewmaTh pacu€THble 3aqauyd B 2-3 [EHCTBUSA, HCHOJb3yd 3aKOHBI U (OPMYIbI, CBS3BIBAIOIIHME
¢bu3nuecKkue BEIMYMHBI: HA OCHOBE aHajKM3a YCJIOBUS 3aJjaud 3allMChIBaThb KPATKOE YCIOBUE, BBISBISATH
HEJO0CTAaTOK JaHHBIX JJIS PEIICHUs 3aJa4u, BBIOMpATh 3aKOHBI U POPMYIIbI, HEOOXOIUMBbIE AJisi €€ pelIeHMUs,
MIPOBOJUTH PAacU€Thl U CPABHUBATH MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;

— pacro3HaBaTh NPOOIEMBbI, KOTOPbIE MOYKHO PEUIMTh IPU MOMOIIU (PU3NUECKUX METOJIOB; UCIOJIB3YS
ONMCAHUE HCCIIECAOBAHMS, BBIACIATh IPOBEpsieMOE MNPEIOOKEHNEe, OLECHUBATh MPABUIBLHOCTh MOPSIKA
MIPOBEJICHUS UCCIICOBAHNUS, JeNIaTh BBIBO/IBL;

— TPOBOAMUTH ONBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHMM WU (U3UYECKUX CBOWCTB Tel
(KanwIsipHBIE  SBJICHMS, 3aBHUCUMOCTH JaBIIEHHS BO3JyXa OT €ro o0béMma, TeMmIepaTypbl; CKOPOCTH
mpolecca OCTHIBAHUSA/HATPEBAHUS NPU HM3IYYCHUH OT I[BETa W3IyYarollel/TOrIOMAaoNnell MOBEPXHOCTH;
CKOPOCTh HCIApPEHUS BOJBI OT TEMIIEPATypPhl KUAKOCTH U IUIOMAAN €€ MOBEPXHOCTH; AIIEKTPU3aLUs TeNl U
B3aUMO/JICHCTBUE DJIEKTPUUYECKUX 3apsioB; B3aUMOJCHCTBHE TOCTOSHHBIX MAarHUTOB, BU3yallU3allUs
MarHUTHBIX MOJIEH TIOCTOSTHHBIX MarHUTOB; AEMCTBUS MarHUTHOTO IOJISI HA MIPOBOJHHUK C TOKOM, CBOMCTBA
JIIEKTPOMArHuTa, CBOWCTBA JJIEKTPOJBHUTATENsS IOCTOSHHOTO TOKa): (OpMYyIUpOBaTh IPOBEpsiEMbIe
NPEINOJIO0KEeHNs, cOOUpaTh YCTAaHOBKY M3 MPEMAJIOKEHHOr0 OO0OpYAOBaHMS; ONHUCHIBATh XOJI ONbITA H
(bopMyITHUpPOBaTh BHIBOJIBI;

— BBITIOJHATH MPSIMBbIE U3MEPEHUs] TEeMIEepaTypbl, OTHOCUTEIHLHON BIaXHOCTH BO3IyXa, CHIJIBI TOKAa,
HaMpsDKEHUS C KCIIOJIb30BAHUEM aHAIOTOBBIX MPUOOPOB M JATYMKOB (DPU3MUYECKUX BEIWYUH; CPAaBHHUBATH
pe3yibTaThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOJIFOTHON MOTPEIIHOCTH;

— TPOBOJMTH HCCIIEAOBAHHE 3aBUCUMOCTH OJHONH (pu3Myeckod BeNWYMHBI OT JpYrol c¢
HCIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH COTIPOTHBIICHHUS MPOBOIHUKA OT €r0 JJTUHBI, IO
MIONIEPEYHOTI0 CEYEHUsI U YIEIbHOTO CONPOTHUBIIEHHUS BEIIECTBA IPOBOJHUKA; CHIIBI TOKA, MIYLIETO Yepe3
IIPOBOJHUK, OT HANpPsDKEHUS HA INPOBOJHUKE; MCCIEAOBAHME IOCIEAOBATEIBbHOIO U MAapajljIeIbHOrO
COEIMHEHUI MPOBOJHUKOB): IJIAHUPOBATH MCCIIEOBAHUE, COOMPATh YCTAHOBKY M BBIMOJNHITH U3MEPEHUS,
clenys MpesoKEeHHOMY IJIaHy, (PMKCHpPOBATh Pe3ylbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUJAE TaOIUI U



Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HCCICAOBAHUS,

— IPOBOAUTL KOCBCHHBIC H3MCPCHUA (1)I/ISI/II-IGCKI/IX BCINYUH (yIIeJIBHaSI TEIIOEMKOCTh BC€IICCTBA,
COINPOTHUBIJICHUE TPOBOJHUKA, PabOTa M MOIIHOCTH 3JEKTPHYECKOTO TOKA): IUIAHMPOBATH W3MEpPEHUS,
cOOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NMPEATIOKEHHOW MHCTPYKIHH, ¥ BBIYUCIATH 3HAUCHHE
BCIINYHNHBI,

— coOMI0AaTh MPaBMIIa TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1ab0paTOPHBIM 000PYIOBAHHEM;

— XapakTepu30BaThb MPHUHLMUIBI JEMCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMHCTB C
OMOpOM Ha UX ONMCAaHUA (B TOM 4YHUCIE: CUCTEMa OTOIJICHUS JOMOB, TUIPOMETp, MapoBas TypOHHa,
aMIepMETp, BOJIBTMETP, CUETYMK DJICKTPUUECKON OSHEpPruu, dJIEKTPOOCBETUTEIbHBIE  HPUOOPHI,
HarpeBaTeIbHBIC AIEKTPONPUOOPHl  (MPUMEPHI), DIICKTPUUECKHE MPEIOXPAHUTENHN; dSJICKTPOMArHUT,
AIIEKTPOJBHUTATENlb TIOCTOSIHHOTO TOKA), HCIIOJIb3Ysl 3HAHHUA O CBOMCTBAX (PM3MUECKUX SBICHUH W
HE00X01MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

— pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOICTBA M H3MEpPUTENbHbIE MPUOOPHI MO CXEMaM U
CXEMaTHYHbIM pHUCYHKaM (KHUJKOCTHBIM TEpPMOMETpP, TEpPMOC, IICUXPOMETpP, TUIPOMETP, JIBUTATEIb
BHYTPEHHETO CrOpaHMs, DJEKTPOCKOI, pPEOCTaT); COCTaBIATh CXEMBl OJCKTPUYECKHUX IIeTeld C
MOCIIEIOBATEIbHBIM W TAapaJUIeNIbHBIM COEJIMHEHHEM DJJIEMEHTOB, pasiiMuasi YCIOBHBIE 0003HAYCHHS
JJIEMEHTOB JIEKTPUUYECKUX LEIEH;

— TPUBOJUTH TPUMEPHI/HAXOAUTh HHGPOPMALMIO O IMpUMEpax MPaKTUYECKOTO MCIOIb30BaHUS
(GU3NYEeCKUX 3HAHWH B TIOBCEAHEBHOW KHM3HHM Uil oOecredeHHus Oe30MacHOCTH TpH OOpalleHHH C
npubopaMu U TEXHUYECKUMH  YCTPOMCTBAMH,  COXpAaHEHHS  370pOBbSl M COONIIOJIEHUS HOPM
HKOJIOTUIECKOTO MTOBEICHUS B OKPYKAIOIICH Cperie;

— OCYIIECTBJIATh TOWUCK WHpOpManuu (U3HIECKOTO CcojaepkaHus B ceTd VHTepHET, Ha OCHOBE
HUMCIOITUXCA 3HAaHUH U HYTGM CpaBHCHHA AOIOJTHHUTEIBHBIX HCTOYHHUKOB BBIJACIIATH I/IH(bOpMaHI/IIO, KOoTOpas
SIBJISIETCS TPOTUBOPEUMBOM UM MOKET OBITh HEJOCTOBEPHOI;

— YMICTIONB30BAaTh TPH BBHIIOJHEHUN YYEOHBIX 3aJJaHUi HAYYHO-TIOMYIISIPHYIO JIUTEPATYPY (PU3NUECKOTO
COZIepKaHMs, CIPAaBOYHBIE MaTEpUalbl, PECYpChl ceTu MHTEepHET; BIaaeTh NMpHEMaMH KOHCIEKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHus HH(YOpMALIUHU U3 OJHOI 3HAKOBOI CHCTEMBI B IPYTYIO;

— CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W KpaTKUE YCTHBIE cOOOImeHus, 00001mas nupopmauno u3
HECKOJIBKUX HCTOYHUKOB (PU3MYECKOTO COJAEPXKAaHWS, B TOM YHCIE IyOIWYHO TPENCTABIATH PE3yIbTaThl
NPOCKTHOW WM  HCCIENOBAaTENIbCKON  AEATETBHOCTH; TPH 3TOM T'PAMOTHO HCIOJIB30BAaTh HM3YYEHHBIH
NOHSATHHHBIN anmapar Kypca (GH3UKH, COIPOBOXK/IATh BHICTYIUICHUE MTPE3CHTALIUCH;

— TIpH BBINOJIHEHUHM Y4YeOHBIX MPOEKTOB M HMCCIENOBaHMH (DU3MUECKUX IPOIECCOB PACHPEACIATH
0053aHHOCTH B TPYIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3a/lauyaMHM, CIICAUTH 3a BBHINOJHCHHWEM ILIaHa
NEeHCTBUH W KOPPEKTHPOBAThH €ro, aJeKBAaTHO OLICHWBATh COOCTBEHHBIM BKJAX B JEATEIBHOCTH TPYIIIHI;
BBICTpPauBaTh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE, IPOSBIISAS TOTOBHOCT Pa3pelIaTh KOHQIUKTHI.

9 knacc

[lpenmeTHble pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpaxaTh C(HOPMHPOBAHHOCTH Y
o0y4aromuxcs yMeHHUH:

— WCIIOJIb30BATh NOHATHS: CHUCTEMa OTCU€Ta, MarepuaibHas TOYKA, TPACKTOPHS, OTHOCHTEIBHOCTH
MEXaHWYECKOTO JBIDKEHHs, aedopmarus (ynpyras, IUTaCTHYECKas), TPEHHUE, IEHTPOCTPEMHUTEIBLHOE
YCKOpEHHE, HEBECOMOCTh M IEPErpy3Kd; LEHTP THKECTH; aOCONIOTHO TBEPIOE TENO, LEHTP TKECTH
TBEPJOrO Tela, paBHOBECHE; MEXaHWYECKHE KoJieOaHWs W BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK;
ANIEKTPOMAarHUTHBIE BOJIHBI, IIKala JJIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTD,
CIIEKTpPBI UCITYCKAaHUS M MOTJIOLICHUS; anb(a-, OeTa- ¥ raMMa-u3JIydeHHs], H30TOIIbI, SepHAast DHEPreTHKA;

— pa3iMyate  sBJEHUS ~(PaBHOMEpPHOE W  HEPaBHOMEPHOE MPSIMOJHMHEHHOE  JIBH)KEHHE,
PaBHOYCKOPEHHOE IMpPsIMOJMHENHHOe JBHXXEHHE, CBOOOJHOE TMaJeHHE Tell, PaBHOMEPHOE JIBI)KEHHUE I10
OKpPYXXHOCTH, B3aMMOJEHCTBHE Tell, peaKTUBHOE JBM)KEHHUE, KosebaTelabHOE JBUKEHUE (3aTyxarollue U
BBIHY)K/JICHHbIE KOJIeOaHUsS), PE30HAHC, BOJHOBOE [IBIDKEHHE, OTpaXXeHHE 3ByKa, NPSMOJIMHEHHOe
pacrpocTpaHeHHe, OTpaKeHHE U MPEeNOMIICHHE CBETa, NMOJHOE BHYTPEHHEE OTpak€HUE CBETa, Pa3liosKeHHe
0er1oro cBeTa B CHEKTP U CIOKEHHE CIEKTPaJbHBIX LBETOB, MJMCIEPCUS CBETa, €CTECTBEHHAas
PaaMOaKTHBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CHEKTpa HM3IIy4eHUs) M0 OMUCAHUIO HMX XapaKTePHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSBICHUE M3YYEHHBIX (U3UUECKHX SBICHHN B OKpYyXarouieM Mupe (B TOM
yucine (Gu3ndecKue SBJICHUS B MPH- pOJe: MPHIMBBI U OTJIHBBI, JBWKEHHE MIaHeT COHEYHOH CHCTEMBI,
pPEaKTUBHOE JBW)KEHHE OJKMBBIX OpraHU3MOB, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHHE,



celicMUYeCcKre BOJIHBI, IlyHaMH, 3X0, [[BETa TE€J, ONTUYECKUE SBJICHUS B MPHPOJIE, OMOJIOTHYECKOe JeHCTBHUE
BUJMIMOTO, YIbTPa(QHOIETOBOTO M PEHTTEHOBCKOTO W3IYYEHHUH; €CTeCTBEHHBIH paJMOAKTUBHBINA (OH,
KOCMUYECKHE JIy4d, paJMOAaKTUBHOE W3JIYy4Y€HHE INPUPOJHBIX MUHEPAJIOB; JAECHCTBUE paJAMOAKTUBHBIX
M3IYYeHUH Ha OPraHMu3M YeJIOBEKa), MPU 3TOM NEePEeBOAUTH MPAKTHUECKYIO 33/a4y B y4eOHYIO, BBIICISATH
CYIIECTBEHHBIEC CBOMCTBA/TIPU3HAKH (DU3NYECKUX SBIICHHIA;

— OMMCHIBATh M3YYEHHBIE CBOICTBA Tel M (U3NYECKUE SBICHHS, UCHOIb3YSd (PU3UUECKUE BEITMUMHBI
(cpenHsisi © MTHOBEHHAsl CKOPOCTh Te€jla MPU HEPAaBHOMEPHOM JBM)KEHHMH, YCKOPEHUE, IEPEMELIECHHE, MYTh,
YIJI0Basi CKOPOCTb, CUJIa TPEHMsI, CUJIa YIIPYrOCTH, CUJa TAXKECTH, YCKOPEHHE CBOOOJHOTO IaJIeHHs, BEC
Tena, UM- MyJIbC TeNa, UMITYJIbC CHUJIbI, MEXaHUYECKasi padoTa U MOUIHOCTb, IOTEHIIMAJIbHAs SHEPIUs Tena,
MOJHSTOTO HaJl OBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUS CKATOW NPYKUHbI, KHHETUYECKAsl YIHEPrus,
MIOJIHAs MEXaHWYeCcKasi SJHEPIusl, IEPUOJ U YacToTa KoJieOaHWi, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, II0Ka3aTeib IPEIOMIIEHUS Cpelibl); IMPH ONHCAHUM IMPaBHJIBHO TPAKTOBATh
(U3NYECKUN CMBICI HCIIONIb3YEMbIX BENIM- YUH, 0003HAYCHHS M €AMHUIBI (PU3NIECKUX BEITHMYUH, HAXOUTh
(bopMyInbl, CBS3BIBAIONINE TAHHYIO (DU3MUYECKYI0 BEIMYUHY C APYTUMH BEIHMYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3MUYECKHIX BEINIHH;

— XapaKkTepHu30BaTh CBOWCTBA Tel, (pU3HUECKUe SBJIECHUS U MPOLECCHI, UCNOIb3YsS 3aKOH COXpPaHEHMS
SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHS, HPUHIMII CYMEPIIO3UIUN CHJI, MPHHIUI OTHOCUTEIHHOCTH
lanunes, 3akonsl HploTOHA, 3aKOH COXpaHEHUS HMIYJIbCa, 3aKOHBI OTPAXXEHUS M MPEIOMIICHHS CBETa,
3aKOHBI COXpPAHEHMS 3apsAJ0BOIO M MAacCOBOTO 4YHCeNl MpH SAEPHBIX peakiusx; IpU ATOM JaBaTh
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTUYECKOE BhIPAKEHUE;

— 0OBSACHATH (PU3NYECKHUE MPOILIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaI[Uil MPaKTUKO -
OPUEHTHPOBAHHOTO XapakTepa: BBISBIATH NMPUYUHHO-CIICACTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHHE U3 2-3
JIOTUYECKHUX LIaroB ¢ ONOpON Ha 2-3 M3Y4YEHHBIX CBOWCTBA (PU3NUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

— pemaTh pacuy€THBIC 3a7a4M (ONMHMPAIOIINECS HA CUCTEMY W3 2-3 ypaBHEHHMI), UCHONB3Ysl 3aKOHBI U
(hopMyIibl, cBsI3bIBaIONINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHaJIW3a YCIOBUS 3a/1a4uM 3alUChIBATh KPaTKOe
yCIIOBHE, BBISIBISITh HEJNOCTAIONINE WM M30bl- TOYHBIE JaHHbIC, BBIOUPATH 3aKOHBI U (OPMYIHI,
HEOOXOIUMBbIE JJIsl PELIeHHs], TIPOBOJAUTH PacyEThl U OLEHUBATH PEATHCTUYHOCTH MOIYYEHHOTO 3HAuEHUs
(hbM3UYECKON BETUYMHBI,

— pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEUIUTh MPU MOMOIIN (PU3NUYECKUX METOJIOB; UCIIOJIb3YS
OMMCAaHHE HCCIIEOBAHMs, BBIACIATh IPOBEpsIieMOE MPEIOI0KEHNEe, OLECHUBATh MPABUIBLHOCTh MOPSIKA
MIPOBEJICHUS UCCIICOBAHNUS, AENIaTh BBIBO/IbI, UHTEPIPETUPOBATH PE3YyIbTAThl HAOIIOICHUI U OIBITOB;

— IPOBOAUTD OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SIBJICHUM UITH (PU3UUYECKUX CBOWCTB Tl (M3yueHUe
BTOpOTo 3aKoHa Hpl0TOHA, 3aKkOHA COXpaHEHMs PHEPTHM; 3aBUCUMOCTb MEpHOoAa KoJIeOaHU MPYKUHHOTO
MasTHUKAa OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTbH OT aMILTUTYAbI MaJbIX KOJICOAHMUIA;
MPSIMOJIMHENHOE pPACIPOCTPaHEHHE CBETa, pa3lioKeHHe Oeloro CBeTa B CIEKTP; H3y4eHHE CBOWCTB
M300paxkeHUsl B IUIOCKOM 3€pKalie U CBOMCTB M300paXKeHUs MpeaMeTa B coOuparolei JuH3e; HabroaeHne
CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB H3JIyYEHHS): CAMOCTOSITENBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyI0BaHUS; OMUCHIBATH XO/JI OIBITA U €r0 Pe3yNbTaThl, JOPMYITHPOBATH BHIBO/IBL;

— MPOBOJUTH NPU HEOOXOJAUMOCTH CEpUI0 TMPSAMBIX HM3MEPEHUMU, OMpereNisis CpeAHee 3HAuYeHUE
u3MepsieMoil Bean4uHbl ((POKYCHOE paccTosiHuE coOuparomiei JIMH3b1); 000CHOBBIBATH BBIOOp crocoda
M3MEpEeHUs/U3MEPUTENILHOTO TPUO0Pa;

— TMPOBOJUTH HMCCIEAOBAHUE 3aBHUCUMOCTEH (PU3MYECKMX BEIUYMH C MCIOJB30BAHMEM MPSIMBIX
U3MEpEeHUH (3aBUCUMOCTh MYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBHMKEHHM 0€3 HauallbHOW CKOPOCTH;
nepuo/ia KojaeOaHui MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH; 3aBUCMOCTH YIjla OTPa)XKEHUs CBETa OT
yrila majieHusl M yrila NpejoMJIeHHs OT yIyla HaJeHus): IJIaHUPOBaTh MCCIEIOBAHUE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3y/IbTAThl MOJYYEHHOH 3aBUCUMOCTH (PM3NYECKUX BEJTMUUH C YUETOM
3aJJaHHON TOTPEIIHOCTH HM3MEpeHUil B BuUAe TaOnull W TpaduKoB, JenaTh BBIBOABI IO pe3ylbTaTaMm
WCCIIeIOBAHUS;

— IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETMYUH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tela Mpu
PaBHOYCKOPEHHOM JIBIJKEHUH, YCKOPEHHE CBOOOJHOTO MaJAeHMs, >KECTKOCTb MPYXKHHBI, KOIPPHUIHEHT
TPEHUs CKOJIBKCHHUS, MeXaHUYecKas paboTa W MOLIHOCTb, YaCTOTa W TepHoJ KojeOaHu
MaTeMaTH4YeCKOTO U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMparomledl JUH3bI, PaJuOaKTHBHBIN
¢$oH): MIAHUPOBATH W3MEPEHUsS; COOMPATh IKCHEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHATh H3MEPEHMS,
cliefysl TPEATIOKEHHON WHCTPYKLUMH; BBIYMCIATH 3HAYEHUE BEIMUYMHBI M AHAIU3UPOBATH IOJyYEHHBIE



pe3yJbTaThl;

— cOOMIOAATh MPaBUIIa TEXHUKH 0€30IaCHOCTHU MPH paboTe ¢ 1abopaTopHbIM 000PYAOBaHUEM;

— pasznuuaTh OCHOBHBIC MPH3HAKM M3YYEHHBIX (U3MUYECKHX MoOJeNell: MaTephajbHas TOYKa,
a0COJIIOTHO TBEPIOE TEJO, TOUCUHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, JIAaHETApHAs MOJENb aroma,
HYKJIOHHAsl MOJIEJIb AaTOMHOTIO S7pa;

— XapaKTepu30BaTh MPHUHIUMBI JCUCTBUS HM3YUYCHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOpPOM Ha MX ONKCaHUA (B TOM YHCIIE: COUAOMETP, JATYUKHU MOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKeTa,
9XO0JIOT, OYKH, HEpUCKOIl, (oToammapar, ONTHYECKHE CBETOBOJIbL, CIIEKTPOCKOI, JO03UMETP, Kamepa
Bunbcona), ucmosb3ys 3HaHHS O CBOWMCTBaX (M3WYECKUX SIBICHHA W HE0OXoauMble (usnyeckue
3aKOHOMEPHOCTH;

— HCIOJIb30BaThb CXEMbl W CXEMAaTHUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX YCTPOMWCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IPOLIECCOB MPH PELIEHUU Y4EOHO-NPAKTUYECKUX 3a7ay;
ONTUYECKUE CXEMBI JUIs TIOCTPOEHUS M300pakeHNH B TUIOCKOM 3€pKajie M cCOOMparolel JIMH3E;

— TPUBOJUTH TPUMEPHI/HAXOAUTh HHGPOPMALUMI0 O IMpUMEpax MPaKTUYECKOTO HCIOJIb30BAHUS
¢u3nuecKkux 3HaHUM B MOBCEIHEBHOM >KM3HM JUIsl oOecredeHuss Oe30IacHOCTHM Npu oOpalleHuu ¢
npubopaMM U TEXHUYECKUMHU  yCTPOWCTBAMH,  COXpaHEHHUS  3J0pOBbS U COONIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLEH Cpefe;

— OCYILECTBIATh MOMCK uH(bopMaun ¢buznyeckoro cojiepkaHusi B ceTu VIHTepHer,
CaMOCTOSITENIbHO  (OPMYJIUPYS TOUCKOBBIA 3alpoC, HAXOIUTh MYTH OMPENENIEHUs JOCTOBEPHOCTH
MOJIy4€HHOU MH(OPMAaLK Ha OCHOBE UMEIOIIMXCS 3HAHUI U JONOJHUTEIBHBIX HCTOYHUKOB;

— WCII0JIb30BATh MPU BHINOJHEHUH YUEOHBIX 3a/IaHUN HAYYHO-TIOMYJIIPHYIO JIUTEPATypy PU3NYECKOTOo
COJIep’KaHus, CIIPAaBOYHbIE MaTepHalibl, pecypchl ceT MHTepHeT; BiajeTh NpuéMaMu KOHCIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYT'YIO;

— co3JgaBaTh COOCTBEHHbIE NUCHBMEHHBbIE W YCTHBIE COOOUIEHHS HAa OCHOBE HHGpOpMAIMH U3
HECKOJIbKUX UCTOYHUKOB (PU3MYECKOTO COepKaHUs, IMyOIMYHO MPEACTaBIATh Pe3yIbTaThl IPOSKTHON MIH
HCCIIEIOBATENBCKOM JEATEIBHOCTH; MPU 3TOM TPaMOTHO MCIOJIb30BAaTh MU3YYECHHBINM MOHATUHHBIN ammapar
M3y4yaeMoro pasjena (U3MKM M CONPOBOXKIATh BBICTYIUIGHHE Ipe3eHTalueld ¢ y4éToM 0COOEHHOCTEH
ayJUTOPUU CBEPCTHHUKOB.



TemaTH4ecKoe MIAHUPOBAHUE
7 kaacc (68 yacon)

TemaTnueckuii
0JI0K, TeEMa

OcHOBHOE coJiepkaHue

OcCHOBHbIE BU/IbI ICATEIILHOCTH yJaluxcs (Ha ypoBHE
y4eOHBIX JIEHCTBUIN)

Pa3znen 1. ®usuka u e€ posb B IO3HAHUU OKpYsKaroliero Mupa (6 u)

®du3uKa — HayKa o
npupoze (2 u)

®du3uKa — HayKa O IPUPO/IE.

3JIEKTPUYECKUE, MATHUTHBIE,

SIBnenus npupobl.
dusuyeckue IBICHUA:
MEXaHWYECKIE, TEIUIOBLIC,

CBCTOBBIC, 3BYKOBEIC

BrisBienune paznumuuii Mexay GU3NIECKUMU U
XUMHUYeCKUMH MpeBpameHusmMu (MC — xumus).
Pacno3naBanue u knaccuukanus GU3NIECKUX
SBJICHUN: MEXaHUYECKHUX, TEINIOBBIX, JIEKTPUUECKHUX,
MarHUTHBIX U CBETOBBIX.
Habnronenue u onvicanne Gpu3nuecKux sIBICHUN

dusnyeckue
BEJIMYMHBI (2 1)

n3MepeHuil. MexyHapoiHast

®uznyecKkue BEeIUYNHBL.

W3mepenue puznyeckux
BeJIMUnH. PU3nyeckue

npubopsl. [lorpentHocts

CHUCTEMA €IUHUIL

Omnpenenenne HeHbl IeNEeHNs MIKalIbl K3MEPUTEIBHOTO
npubopa. 3MepeHne TuHEHHbIX pa3MepoB Tel U
IIPOMEKYTKOB BPEMEHH C YYETOM MOTPEIIHOCTEM.
N3mepenune o0bEMa KUAKOCTU U TBEPJOTO TENA.

N3mepenue TemnepaTypsl IpH MOMOIIH KUIKOCTHOTO

TEPMOMETpPA U JaTYUKA TEMIEPATYPHI.
BrInosHeHne TBOPUECKUX 3a1aHAN 110 TTOUCKY
CIO0COOOB M3MEpPEHUsI HEKOTOPBIX (PU3NUECKUX

XapaKTEePUCTHK, HAIPUMEP Pa3MepOB MaJIbIX 0ObEKTOB

(BoJIOC, MPOBOJIOKA), YIAIEHHBIX 00BEKTOB, OOJIBIITHUX
paccTOsSIHUMN, MaJIbIX IPOMEXYTKOB BPEMEHH.

OO0GcyxIeHre npeiaraeMbIX Croco0oB

EcrtecTBenno-
HAay4YHBIN METO
nmo3HaHus (2 9)

C€CTCCTBCHHBIC HAYKH U3Y4YarOT

Kaxk ¢usuka u npyrue

MIPUPOTY.
EcrecTBeHHOHAYYHBIN METOT
MO3HAHUS: HAOIIOAEHHE,
MMOCTaHOBKA HAYYHOTO
BOITPOCA, BBIJIBIYKCHUE
TUIIOTE3, PKCIIEPUMEHT 10
MPOBEPKE THIIOTE3,
00BsACHEHNE HAOII0AAEMOTO
saBienus. Onucanue
(bUBUYECKUX SIBJICHUH C
IIOMOILLIO MOJIEIEH

BriaBmkeHue runotes3, 00bSICHSIOMUX MPOCTHIE
SBJICHUS, HATIPUMED:
MOYEMY OCTaHaBJIMBAETCS ABUXKYILIEECS IO
TOPU30HTAIBHOM MMOBEPXHOCTH TEJNO;

MOYEMY B JKapKyIO IOr0ly B CBETJION OJIexk/Ie
MPOXJIAJIHEM, YeM B TEMHOM.
[Ipennoxxenue cnoco60B IPOBEPKU TUIIOTES.
[TpoBenenue uccnaenoBanus MO MPOBEPKE KaKOK-T100
TUINOTE3bl, HAIPUMED: JAIBHOCTH MOJIETA HIapUKa,
MYLIEHHOTO TOPU30HTAILHO, TeM 00JIbllIe, 4YeM OoJbIle
BbICOTA IMycKa. [locTpoenune npocrerimnx Moienen
bu3ruecKuX ABJICHUI (B BHIC PUCYHKOB HJIH CXEM),
HaIpUMep NaJieHue MpeaMeTa; MPSIMOJIUHEIHOe
pacrnpoCTpaHEHUE CBETa

Paznen 2. [lepBoHavanbHbIe CBEICHUS O CTPOSHUH BelecTBa (5 4)

Crpoenue
BemecTBa (1 )

ATOMBI ¥ MOJIEKYJIbI, UX pa3-
Mepbl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE
CTpPOEHHME BEIlleCTBa

HaGnronenue u nHTEpIpeTanusi OnbITOB,
CBUJETENHCTBYIOIUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOCHHH BEIIIECTBA: OIBITHI C PACTBOPCHUEM
pa3IMYHBIX BEILLIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJI C
UCTOJIb30BaHuEM (OTO- rpaduii, MOTyUYEeHHBIX Ha
aTOMHOM culioBoM Mukpockorne (ACM). Onpenenenue
pa3MepoB MaJIbIX TeI

JIBuxeHue
1 B3aUMOJICHCTBHE
4yacTHI] BemecTna (2

4)

JIBM>KEHUE YacTHUI] BEIleCTBa.
CBs3b CKOPOCTH JBHXKEHUS
YacTHI] C TEMIIEPATypOil.
bpoyHOBCKOE IBUKEHHE.
Huddysus. Bzaumoneiicreue
YaCTHI] BEIECTBA:

Habmtonenue u 00bsicHeHHe OPOYHOBCKOTO JIBU)KEHUS
u siBJIeHUs U Py3uu.

[IpoBenenue u 00BsICHEHNE ONBITOB 10 HAOIOJCHUIO
TEIIOBOTO PACHIMPEHUS T'a30B.
[IpoBenenue u 00BsICHEHNE ONBITOB 110 OOHAPYKEHUIO
CHJI MOJICKYJISIPHOTO MIPUTSKEHUS M OTTAJIKUBAHHS

NPUTSKCHUC U OTTAJIKUBAHUC




ArperarHblie
COCTOSIHUSA
BelecTna (2 )

ArperatHble COCTOSIHHS
BEILIECTBA: CTPOCHHUE Ta30B,
KUJIKOCTEN U TBEPJIBIX
(KpHCTaUINYECKUX) TEJL.
B3anmocBs3b Mexy
CBOMCTBaMH BEIIICCTB B
pPa3HBIX arperaTHbIX
COCTOSIHHSX U UX aTOMHO-
MOJIEKYJIIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJIBI

Onucanue (¢ UCHOJIB30BAHUEM MPOCTHIX MOJIEIIEH )
OCHOBHBIX Pa3JIU4Mil B CTPOEHUU I'a30B, )KUJKOCTEH U
TBEPBIX TEI.

OObscHEHnE MaJION CKUMAEMOCTH KUAKOCTEN U
TBEPIIBIX TEJ, OOJBIION CXKUMAEMOCTH T'a30B.
OO0mbsicHeHne coxpaHeHus: (GOpMBbI TBEPIBIX TEN U
TEKY4€CTH KHUJIKOCTH.

[IpoBeneHune onbITOB, JOKA3bIBAIOIINX, YTO B TBEPAOM
COCTOSIHUM BO/JIbl YACTHIIbl HAXOJATCS B CPETHEM
JANbIIE IPYT OT Jipyra (TUIOTHOCTh MEHBIIIE), YeEM B
KUIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEX/1y 0COOEHHOCTSIMU
arperaTHbIX COCTOSIHUM BOJIbI U CYLIECTBOBAHUEM
BOJHBIX oprann3MoB (MC — 6uosorus, reorpadusi)

Paznen 3. JIBuwxenue u B3aumoernctaue Tei (21 u)

Mexanundeckoe
nBuxeHue (3 u)

MexaHnndeckoe ABUKEHUE.
PaBrOomepHOE M
HEPAaBHOMEPHOE JIBUIKCHHUE.
CKopoOCTb.
Cpennsist CKOpOCTh IPU
HEPAaBHOMEPHOM JIBUKECHUHU.
Pacuér nmytu u BpemeHu
JBUKECHUS

HccnenoBanne paBHOMEPHOTO JIBHYKEHUS U
OIIpeIeIEHNE €T0 MPU3HAKOB.
Habntoienne HepaBHOMEPHOTO ABWKEHUS U
OIIpEIEIEHNE €ro OTINYUI OT PABHOMEPHOTO
JIBUKEHUSI.

Pemenne 3ana4 Ha onpeneneHue MyTH, CKOPOCTH U
BPEMEHHN PaBHOMEPHOTO JIBHXKEHUSI.

Ananu3 rpadMKOB 3aBUCUMOCTH IyTHU U CKOPOCTH OT
BpEMEHU

Wuepius, macca,
IJIOTHOCTH (4 1)

SIBnenune nHepurn. 3aKoH
uHepuuu. Bzanmonenicteue
TeJ KaK MPpUYNHA U3MEHEHUS
CKOPOCTH JIBVDKCHHS TEJL.
Macca kak Mepa HHEpTHOCTH
Tena. INIOTHOCTE BellecTBa.
CBs3b INIOTHOCTH C
KOJIMYECTBOM MOJICKYI B
eanHuIEe 00bEMa BellecTBa

OObsicHEHHE U TTPOTHO3UPOBAHHUE SIBJICHUH,
00yCIIOBJICHHBIX HHEPIIMEH, HAaIpUMEp: 4TO
MPOUCXOIUT MPU TOPMOKEHUH UITU PE3KOM MaHEBpe
ABTOMOOMIISI, TOYEMY HEBO3MOKHO MI'HOBEHHO
MPEKPaTUTh ABMKEHUE Ha BEJIOCHUIIE/IC WM CaMOKaTe U
T. A.

[TpoBenenue u aHaau3 OMBITOB, AEMOHCTPUPYIOLINX
M3MEHEHUE CKOPOCTH JIBUYKEHHUS Tella B pe3ysbTare
NEHCTBUS HAa HETO JPYTUX Tel.

Pemenue 3a1a4 Ha onpesieieHue Macchl Tela, ero
00bEMa U IMIIOTHOCTH.

[TpoBenenue u aHaIu3 OMBITOB, AEMOHCTPUPYIOLINX
3aBUCHUMOCTb U3MEHEHUSI CKOPOCTH Teja OT €r0 MaccChl
IIpU B3aUMOJICHCTBUM Tell. M3mMepeHue Mmacchl Tena
pa3iauuHbIMU criocoOamu. OnpeaeneHue mI0OTHOCTH
TeJa B pe3yJbTaTe H3MEPEHHUsI €0 MacChl U 00BbEMA

Cuna. Bune! cun
(14 q9)

Cuita KaKk XapakTepuCTHUKa
B3anmoiericTBus Ten. Cuia
YOPYTOCTH U 3aKOH ['yka.
H3mepenue cuibl ¢ IOMOIIBIO
JUHaAMoMeTpa. SIBrneHue
TATOTEHUS U CUJIA TSIKECTH.
Cuna TsSKeCTH Ha JpyTrux
miaHerax. Bec tena.
Hesecomocth. CnoxxeHue cui,
HaIpaBJIEHHBIX 110 OJIHOMN
npsAMoil. PaBHO1elicTBYIOIIAS
cun. Cuna tpenusd. TpeHue
CKOJIbKEHUS U TPEHHE MOKOS.
Tpenue B npupoJe U TEXHUKE

M3yueHne B3auMOICHCTBHS KaK IPUYNHBI H3MCHCHUSI
CKOPOCTH TeJla I ero aehopMaliuu.
Onucanne peabHBIX CUTYalluii B3aNMO/ICHCTBUS TEI C
HIOMOIIBIO MOJIETIEH, B KOTOPBIX BBOAMTCS MOHSATHE U
M300paKeHNE CUITBL.

N3ydenue cunsl ynpyroctu. Mccnenosanue
3aBUCHMOCTH CHJIBI YIIPYTOCTH OT yJTHHEHUSI
PE3MHOBOTO LIHYPA WU TPYKUHBI
(c mocTpoeHneM rpaduka).

AHaIM3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
TPOSIBIISIETCS ISHCTBUE CHITBI YIIPYTOCTH (YIPYrOCTb
Ms14a, KPOCCOBOK, BETOK JIepeBa H Jp.).
AHanM3 cuTyanui, CBSI3aHHBIX C SBICHHEM TATOTCHUS.
OObsicHeHHe OPOUTAIBHOTO JIBUKECHUS TUTAHET C
VICTIOJIb30BAHUEM SIBIICHHS TSTOTEHHS U 3aKOHA




uHepuuu (MC — actponomust). 3mepenue Beca tena ¢
MOMOIIBIO ArHaMoMeTpa. OO0CHOBaHHE ITOTO Crocoda
U3MEPEHMUS.

AHanu3 1 MOJEJIMPOBAHUE SBJICHUS HEBECOMOCTH.
OKCIEpUMEHTAJILHOE MOJIYYEHHUE IIPABUIIA CIIOKEHUS
CHWJI, HAIIPABJIEHHBIX BIOJIb OJJTHON MPAMOM.
Ornpezenenre BEIMYMHBI PABHOICUCTBYIOIIEH CHJI.
N3ydenue cuibl TpPEHUS CKOJIBKEHUS U CHIIbI TPEHUS
HIOKOSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI OT CHIIBI
JIABJICHUS U CBOMCTB TPYLIMXCS TOBEPXHOCTEH.
AHanu3 NpakTUYECKUX CUTYaLUH, B KOTOPBIX
IPOSBIISETCS AEWCTBUE CUIIBI TPEHUS, UCTIOIb3YIOTCA
CrocoObl €€ YMEHBIICHUS WM YBEIUUYEHUS (KaTaHue
Ha JIbDKaX, KOHbKaX, TOPMOYKEHUE aBTOMOOMIIS,
MCI0JIb30BaHUE TOJIIMITHUKOB, IUIABAHUE BOJHBIX
XKUBOTHBIX U Ap.) (MC — Ouosnorus).
Pemenue 3anau ¢ ucnosib3oBanueM Gopmyi s
pacuéra CHIIbI TSDKECTH, CHIIBI YIIPYTOCTH, CHJIBI TPEHUS

Paznen 4. JlaBnenue TBEPIbIX

TeN, )KUAKOCTe! U razos (21 u)

JlaBienue.
[Tepenaua naBneHus
TBEPJIBIMU TEIIAMHU,
KHUJKOCTSIMU U
razam# (3 u)

JaBnerune. CiocoObl
YMCHBIICHUA U YBEIIMYCHUA
naBiieHus. [laBienue rasa.
3aBUCUMOCTD JTaBJICHUS ra3a
OT 00bEMa U TeMIIEPATYPHI.
[Tepenaua naBneHus TBEPIbI-
MH TeJIaMH, )KUAKOCTSIMHU U
razamu. 3akoH [lackais.
[THeBMaTHYECKHE MAIITUHBI

AHanu3 1 00BSICHEHNE OTIFITOB U TTPAKTUYECKUX
CUTYaITUH, B KOTOPBIX MPOSIBJIICTCS CHJIA JABJICHUS.
O6ocHoBaHuE c1IOCOOOB YMEHBIIECHUS U YBETUUEHHUS
naBiieHus. V3ydeHne 3aBUCHMOCTH JIaBJICHUS Ta3a OT
00béMa u Temriepatypsl. Mzydenne ocoOeHHOCTEH
nepeaaun JaBjaeHUs] TBEPIBIMH TEJIAMH, KUIAKOCTIMU U
razamu. OO0CHOBaHWE PE3yIbTATOB OIBITOB
0COOEHHOCTSIMH CTPOCHHMS BEIIECTBA B TBEPIOM,
KHUIKOM U Ta3000pa3HOM COCTOSHHSIX.
DKCIepUMEHTAIIBHOE JTI0KA3aTeNbCTBO 3aKoHa [Tackars.
Pemenue 3amau Ha pacuér naBiaeHUs TBEPAOTO Tela

JaBiaenue
KUIKOCTH (5 )

3aBUCHMOCTD JaBJICHHUSA
YKUJKOCTH OT TTyOHHBI
MOTPY)KEHUS.
I'mapocraTnueckuii mapajgokc.
Coo0mmaronuecs: CoCybl.
['uapaBnrueckre MeXaHU3MBI

HccnenoBanue 3aBUCUMOCTH AAaBJICHUS KUAKOCTH OT
[ITyOMHBI IOTPYKEHUS U TNIOTHOCTH YKHUIKOCTH.
HaGmonenue u 00bsICHEHNE THAPOCTATUYECKOTO
napajiokca Ha ocHoOBe 3akoHa [lackans. M3yuenune
COOOIIAIOIINXCS COCY/IOB.

Pemrenne 3a1a4 Ha pacy€T AaBICHUS )KUIKOCTH.
OOBbsicHEeHNE NPUHIMIIA JEHCTBUS THAPABINYECKOTO
npecca.

AHanu3 1 00bsSCHEHUE MPAKTUYECKUX CUTYalUH,
JIEMOHCTPUPYIOLIHX MTPOSBICHUE TaBICHUS KHUIKOCTH
u 3aKkoHa [lackas, HanpuMep MPOIECCOB B OPraHu3Me
npu ri1y60koBoAHOM HbIpsiHMH (MC — Guosiorus)

AtmocdepHoe
nasieHue (6 u)

Atmocdepa 3emiu u
aTMocdepHoe 1aBieHue.
[Tpu4uHBI CymecTBOBaHUS
BO3IYIITHOM 00070YKH 3eMITH.
Ompit Toppuuenny.
N3mepenue atmochepHOTO
JIaBIICHUSI.
3aBUCHMOCTB aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI
HaJl ypoBHEM Mopsi. [IprbGopsl
JUISL ©3MEPEHUs aTMOC(EPHOTO

DKclepuMeHTallbHOE OOHapyKeHHEe aTMOC(HEPHOTO
JlaBJIeHUs. AHAJIN3 U 0ObSICHEHHE OIBITOB U
IIPAKTUYECKUX CUTYallUil, CBSI3aHHBIX C JIEHCTBUEM
aTMOC(EpHOTO JaBJICHHUS.

OOnbsicHEeHHE CyIIeCTBOBaHMS aTMOc(ephl Ha 3emiie u
HEKOTOPBIX IUIaHETaX WK €€ OTCYTCTBUS HA IPYTUX
rianetax u Jlyne (MC — reorpadus, acTpOHOMHS).
OO0nbsicHeHHEe NU3MEHEHUs TUIOTHOCTH aTMOC(EPHI €
BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO aBJICHUS OT
BBICOTHI.

Pemrenue 3a1a4 Ha pacy€r aTMOC(EPHOro JAaBICHHUS.

aBJICHUS

M3yuenne ycrporicTBa GapomMeTpa-aHeponia




JleiicTBUE KUAKOCTH

JlelicTBUE )KUJIKOCTHU U Ta3a Ha

u rasa Ha

teno (7 1)

MOrPYKEHHOE B HUX

IOTPYKEHHOE B HUX TEJIO.
BrITankusaromas
(apxumenoBa) cuiia. 3akOH
Apxumena. [InaBanue tei.
Bo3znyxomnaBanue

DKcIepuMeHTalbHOE OOHApYKEHHE ACHCTBUS
JKAJKOCTHU U Ta3a Ha NOTPYKEHHOE B HUX TEJIO.
Omnpenenenre BhITAIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJo, NOTPYKEHHOE B KUJKOCTb.
ITpoBeneHue u 00CyXI€HUE OTIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb BBITAJIKUBAIOLIEH
CWJIbI, JIEHCTBYIOLIEH Ha TeNO B )KUJKOCTH, OT 00bEMa
IIOTPYKEHHOU B JKUJIKOCTh YaCTH TEJIA U OT INIOTHOCTH
JKAJIKOCTH.
HccenenoBanue 3aBUCMMOCTH BeCa TEJIa B BOJE OT
00BbEMa NOrpyKEHHOM B JKUJKOCTb YACTH TEJa.
Pemenue 3agau Ha npuMeHeHNE 3aKOHa ApXumezaa u
YCIIOBUS IIIIABAHUS TEIL.
KoHcTpynpoBanue apeoMeTpa Wi KOHCTPYMPOBaHUE

PaGora 1 MOoImHOCTE

Pa3znen 5. Pabota u momuocTh. DHeprus (12 u)

JIOJIKU U oTIpefiesieHue €€ Irpy30M0IbEMHOCTH

(3 1)

[IpocTsie

Mexanudeckast padora.
MomHoCTh

HpOCTBIe MCXaHU3MBI: pbIyar,

DKCIepUMEHTAJILHOE OIPe/IETIeHNE MEXaHUYECKOM

paboThI CUJIBI TSKECTH MIPU MAJICHUH TeJa U CUJIbI

TPEHUS [P PABHOMEPHOM IIEPEMEIICHUH TEJIA 10
TOPHU30HTAIIBHOM TOBEPXHOCTH.

Pacuér MmontHoCTH, pa3zBUBaEMOM NpH MOABEME 110

nectHule. Penmenue 3a1a4 Ha pacyéT MEXaHUYECKO N

paboTHI M MOIITHOCTH

MEeXaHU3MBI (5 1)

Mexannueckas

0JI0K, HAaKJIOHHAS IJIOCKOCTb.
[IpaBuio paBHOBeCHS pblyara.
[Ipumenenne npaBuia
paBHOBeCHS phluara K OJOKy.
«30JI0TO€ IPABUIIO» MEXAaHUKH.
KIII mpocThIX MEXaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U

TexHuke. Poryaru B Tene

YyeloBeKa

Kunernueckas u

Ornpezenenre BBIUTPHIIIA B CUJIE TIPOCTBIX MEXaHU3MOB
Ha IpUMepe phluara, NoJBMKHOTO U HEMOIBUKHOTO
0JI0KOB, HAKJIOHHOM IMJIOCKOCTH.
HccnenoBanue ycnoBus paBHOBECHS pblyara.
OOGHapyXeHne CBOWCTB MPOCTHIX MEXaHU3MOB B
Pa3IUYHBIX HHCTPYMEHTAX U MPUCIIOCOOICHHUSX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, a TAK)KE B JKUBBIX
oprannzmax (MC — Guosiorus). DKCIepuMEHTaILHOE
JI0Ka3aTeIbCTBO PAaBEHCTBA pabOT MpU MPUMEHEHUHU
MIPOCTBIX MEXaHU3MOB.
Onpenenenne KIIJ[ HaKTOHHOM MJIOCKOCTH.
Pemenue 3a1a4y Ha IpUMEHEHHE MTPaBHIIa PAaBHOBECUS
pbryara u Ha pacu€t KITJ]

sHeprus (4 )

MOTEHITMATbHAS DHEPTHUS.
[IpeBparienue oTHOTO BHIA
MEXaHUYECKOH YHEPTUU B
Ipyroi. 3akOH COXpaHEHUs U
W3MEHEHUS DHEPTUH B
MEXaHHUKE

9KCHepI/IMeHTaHBHOG OIIPCACIICHUC NU3MCHCHUA
KUHETHYSCKOH 1 HOTGHHH&HBHOﬁ OHCPI'uU TCJja IIpUu €ro
CKaTBIBAHMU MO HAKJIOHHOM MJIOCKOCTH.
CDOpMy'J'II/IpOBaHI/Ie Ha OCHOBC HCCJICOOBAaHMs 3aKOHA
COXpaHCHUA MEXaHUYECKOM OHCPI'uu.
O6CY)KI[6HI/Ie I'paHUIl HPpUMCHHUMOCTH 3aKOHA
COXPAHCHUS SHCPIUH.

Pemienne 3amad ¢ HCoab30BaHHEM 3aKOHA COXpaHCHU

SHEPrUu

PesepBHoe Bpems (3 u)




8 kaacc (68 )

TemaTtnueckui
OJI0K, TEMBI

OcHoBHOE cojiepkaHue

OcCHOBHbIE BU/JIbI ICATEIILHOCTH yJyaliuxcs (Ha ypoBHE
y4eOHBIX JIEUCTBHIN)

Pasnen 6. Tenossle siBnenus (28 )

Crpoenue
Y CBOMCTBA
BemecTna (7 )

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO U
TEOPUHU CTPOECHMSI BEILIECTBA.

Macca u pazMepsl aTOMOB
1 MOJIeKYJ1. OTBITHI,
MOATBEPKIAIOLIUE OCHOBHBIE
IOJIOKEHUSI MOJIEKYIISIPHO-

KUHETHUYECKON TEOPHH.
Mopenu TBEPIOTO, )KUAKOTO
Y Ta3000pa3HOT0 COCTOSTHUM
BeniecTBa. Kpucramnmueckue
u amop(dHbIe TBEpPABIE TENA.
OOBscHEHUE CBOMCTB ra3os,

KUJKOCTEN U TBEPABIX TEJ Ha
OCHOBE TOJIOKEHHI
MOJIEKYJISIPHO-KUHETHYECKO U
teopun. CMauyuBaHue U
KamUIIPHBIE SBICHUS.
TennoBoe pacuMpeHue u
cKaTue

Habutoienue u uHTEpIpEeTanus OnbIToOB,
CBUJIETEIBCTBYIOIUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOEHUH BEILIECTBA: ONbITHI C PACTBOPEHUEM
Pa3IUYHbIX BELIECTB B BOJIE.

Pemenue 3a1a4 1o OlIEeHUBAHUIO KOJMYECTBA AaTOMOB
WA MOJIEKYJT B €JMHULIE 00bEMA BEIECTBA.
AHanu3 TeKCTa APEBHUX aTOMHUCTOB (Hapumep,
dbparmenTa nosmel JIykperus «O mpupo/ie Bemein») ¢
U3JI0’)KEHNEM 000CHOBAaHUI aTOMHOM T'MIOTE3bI
(cMbIcioBoe uTeHue). OueHka
yOeIUTEeNbHOCTH 3TUX 000CHOBAHUIA.
OO0bsicHeHne OPOYHOBCKOTO JIBUKEHUS, SIBJICHUS
TG Gy3uu U pa3Induii MeX a1y HUIMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYISIPHO-KHUHETUYECKON TEOPHUH
CTpOEHUS BEIIEeCTBA.

OObscHEHNE OCHOBHBIX PA3JIMYUil B CTPOSHHH T'a30B,
KUAKOCTEN U TBEPBIX TEJ C UCIIOJIb30BAHUEM
MTOJIOKEHUN MOJIEKYISIPHO-KUHETUYECKOW TEOPHUH
cTpoeHus BeniecTsa. [IpoBeneHne onpITOB MO
BBIPALIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIH WU
caxapa. [IpoBeneHue u 0ObsCHEHHE OIBITOB,
JEMOHCTPUPYIOIINX KalWLIIPHBIC SIBJICHUS U SIBIICHUE
cmauuBaHus. OObACHEHNE POJIM KaMIIISIPHBIX
ABJICHUH JJIs1 IOCTYIIJICHUS BOJBI B OPTaHU3M PaCTCHUN
(MC — 6uonorus). Habmonenne, npoBeaeHue u
0O0BSICHEHHE OIBITOB [0 HAOJIIOAEHUIO TEIJIOBOTO
pacIIipeHysi ra30B, JKUIKOCTEH U TBEPIBIX TEIL.
OOnbsicHeHHe coxpaHeHUs: 00bEMa TBEPABIX TeJl,
TEKY4YECTH KHUJIKOCTH (B TOM YHCIIE, Pa3HULIBI B
TEKy4YEeCTHU JJISl PAa3HbIX )KUJKOCTEH), 1aBJIeHU Ta3a.
IIpoBeneHue ONBITOB, IEMOHCTPUPYIOLINX

3aBMCHMOCTb JIaBJICHUS BO3/yXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAKJICHUS, U UX OObsICHEHUE Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO Y4eHUs1. AHAIIN3
IIPAKTUYECKUX CUTYAlNii, CBSI3aHHBIX CO CBOMCTBaMU

ra3oB, KUIKOCTEH U TBEPABIX TEI




TennoBbie
npoueccsl (21 u)

Temnepatypa. CBsi3b
TEMIIEPATypPhI CO CKOPOCTHIO
TEIJIOBOTO JIBMKEHUS YACTHII.
Buyrpennss sHeprus.
CriocoObl I3MEHEHHSI
BHYTPEHHEHN SHEPrUU:
TEeIIonepeiada U COBEPILICHUE
paboTel. Buss
TEIJIOTePeIaun:
TEIJIONPOBOJHOCTbD,
KOHBEKIIUSI, U3JIyYCHHUE.
KonndecTBo TEMIOTHI.

VY enpHas TENI0EMKOCTh
BelecTa. TermooOmMeH u
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
OasnaHca.
[InaBneHue n oTBEpAECBaHUE
KPUCTAJUTMYECKUX BEIIECTB.
VY nenpHas TennoTa
miasnenusd. [TapooOpazoBanue
u KoHAeHcauus. Mcnapenue.
Kunienne. Y genbHas temnora
napooopa3zoBaHusl.
3aBHUCUMOCTb TeMIEpaTyphl
KHUIIEHUS OT aTMOC(EpPHOTO
naBJeHus. BiaXxHOCTE
BO3lyXa.

DHeprus TOMnBa. Y IeiabHast
TEIUIOTa CTOPAHHUSL.
[IpuHIMIBI PaOOTHI TETIIOBBIX
nsurareneit. KIIJ TremnoBoro
JIBUTATETIS.
TemoBble qBUTATENU U
3alUTa OKpY>KaIoLIEeH cpebl.
3aKOH COXpaHEHUS U
IpEeBpalICHUS SHEPTUU B
MEXaHUYECKUX U TEIJIOBBIX
nporeccax

O06ocHOBaHUE MPaBUII U3MEPEHUS TEMIIEPATYPBI.
CpaBHeHUE pa3IMIHBIX CITIOCOOOB U3MEPEHUS U IIIKAJ
temneparypbl. Habmoaenue u 00bsiCHEHHE OIIBITOB,
JEMOHCTPUPYIOIIHUX H3MEHEHUE BHYTPEHHEH YHEPTUU

TeJIa B pe3yJbTaTe TeIonepeiaun U paboThl BHEITHUX
cui. HaGmonenne u 00bsCHEHHE OIBITOB, 00CYXKICHNE
MPAKTHYECKUX CUTYAIHH, TEMOHCTPUPYIOIIHX
pa3Iu4HbIe BUABI TEIJIO- MIEPEIaun:
TEIUIONPOBOJHOCTh, KOHBEKIUIO, U3TY4YECHHUE.
HccnenoBanue siBICHUS TETNIOOOMEHA MPH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOIBI.
Habintoienue yctaHOBIIEHUS TEIUIOBOTO PAaBHOBECHS
MEXy TOpsiYel U XOJIOTHON BOJOH.
Omnpenenenue (M3MEpPEHUE) KOJIUYECTBA TEIJIOTHI,
MOJYYEHHOTO BOJIOM MPH TETUIO0OOMEHE C HAarpeThIM
METAIITNYECKUM LIUIIUHAPOM.
Onpenenenue (U3MEPEHHUE) YICTbHON TEMIO0EMKOCTH
BeulecTBa. Pemenne 3a1a4, CBSI3aHHBIX C BBIYMCIEHUEM
KOJIMYECTBA TEIUIOTHI M TEIIIOEMKOCTH MPHU
Ter1000MeHe. AHANIN3 CUTyalluil TPAKTHUYECKOTO
HCIIOJIb30BaHUS TEIUIOBBIX CBOMCTB BELIECTB U
MaTepUasoB, HAIIPUMEp B IIEJIIX SHEPTOCOEPEIKEHUS:

TEIUIOU30JISIIHS, SHEProcOeperanue Kpbliim,
TEPMOAKKYMYJISITOPHI U T. 1. Habmonenue sBieHuit

ucnapeHus U KoHaeHcauu. MccnenoBanue npoiecca
WCTIapeHUs Pa3InIHBIX XUAKOCTeH. OOBbsICHEHHE
SBJICHUH MCTIapEeHUs M KOHJIEHCAIIMN Ha OCHOBE
aTOMHO-MOJIEKyJsipHOTrO yueHusi. Habmonenue u
00BsICHEHUE Mpoliecca KUIEHUs, B TOM YHCIIe
3aBHCHMOCTH TEMIIEpaTyphbl KUTIEHUS OT JaBJICHUS.
Omnpenenenue (M3MepeHNe) OTHOCUTENLHOM BIIaXXHOCTH
Bo3ayxa. HaGmoneHue mporecca miaBieHus
KPUCTAJUTMYECKOTO BELIECTBa, Hal[pUMep JIb/a.
CpaBHeHuE MPOIIECCOB IUIABJICHUS KPUCTAIUTMYECKUX
TN U pa3MArYeHUs IPU HarpeBaHUU aMOP(HBIX Tell.
Omnpenenenue (M3MepeHNe) yaeIbHON TEIOTHI
r1aByieHus Jbjaa. O0bscHeHue SBICHUI MIIaBICHUS U
KPUCTAJUTM3AI[UU HA OCHOBE aTOMHO-MOJICKYISPHOTO
yueHusi. Penienue 3aau, CBSI3aHHBIX C BHIYUCIICHHEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax TeryIonepeaay npu
IUTABJICHUU U KPUCTAJUIU3ALIMU, UCTIAPEHUU U
KOHJICHCALlUU. AHAIIU3 CUTyallui MPAKTHUYECKOTO
MPUMEHEHUS SBIICHUH TIABJICHUS U KPUCTAITU3AINH,
HaIpUMep, MOTy4YeHHEe CBEPXUYUCTHIX MaTePHAIIOB,
colieBas rpejika u JIp. AHanu3 paboThl U 0ObICHEHUE
MPUHIINIA JEHCTBUSI TETJIOBOTO JABUTATEIS.
Brruncnenue KonMyecTBa TEMIOThI, BELICTSIONIETOCs
MIPU CTOPAHUM Pa3UYHBIX BUJIOB ToTuMBa, U KIT/]
nsurarens. O6cykaeHne SKOJOTHIECKUX TOCIEACTBHIMA
UCIIOJIb30BaHUS JBUTaTEIe BHYTPEHHETO CTOPAHMUSI,
TEIUIOBBIX U THIpodiekTpocTanimii (MC — skomorus,
XUMUS)

Paznen 7. Dnextpuueckue U MarHUTHbIE siBIeHUS (37 1)




DNEeKTPUUYECKUE
3apsiibl.
3apsKEeHHBIE Tena
U uX
B3aumojiericteue (7

1)

Dnekrpusanus Ten. [IBa pona
NIEKTPUYECKUX 3apsI0B.
B3anmoeiictBre 3apsKeHHBIX
ten. 3akon Kynona.
DIIEKTPUYECKOE TOJIE.
[IpuHnun cynepno3unun
3IEKTPUYECKUX TOJIEH.
Hocurenu snexkrpruuecknx
3apsA0B. DJIEMEHTapHBIH
BIEKTPUYECKUI 3apsil.
Crtpoenue aToma.
[TpoBOAHUKYN M TUAIEKTPUKH.
3aKOH COXpaHEHHUs
ANEKTPUYECKOTO 3apsia

Halntonenue u mpoBeieHHE OMBITOB MO 3JIEKTPU3ALUU
TEJ IPU COMTPUKOCHOBEHUN U MHYKIIHECH.
HaOmronenue u 00bsICHEHNE B3aUMO ICHCTBUS
OJHOMMEHHO M Pa3HOMMEHHO 3apSKEHHBIX TEI.
OObscHEHNE TPUHLIMIIA AEHCTBUS AEKTPOCKOTIA.
OObscHEHNE SBIEHUN JEKTPU3ALUU TIPU
CONIPUKOCHOBEHUU TEJI U UHIYKITUEH C
MCII0JIb30BAHUEM 3HAHUN O HOCUTENISX IJIEKTPUUCCKUX
3apsi/IoB B BeniecTBe. Pacro3naBanue u 00bsicCHEHHE
SIBJICHUM JIEKTPU3ALMU B IIOBCEAHEBHOM KU3HU.
HaGmonenue u 00bsACHEHHE OIBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPAHEHUS JIEKTPUIECKOTO
3apsa. HaGmroenue onbITOB O MOJIETUPOBAHUIO
CUJIOBBIX JIMHUH 3JIEKTPUUYECKOTO TOJIS.
HccnenoBanue nedcTBUS SIEKTPUYECKOTO MOJIA Ha
MIPOBOJIHUKH U TUDJICKTPUKU

ITocTostHHBIHN
ANEKTPUYECKUN TOK

(20 )

DNEeKTPUYECKUM TOK. Y CIIOBUSA
CYIIIECTBOBAHUS
3JIEKTPUYECKOTO TOKA.
HcToyHMKH TTOCTOSTHHOTO
ToKa. [leicTBus
ANEKTPUIECKOTO TOKA
(TemoBoe, XUMUYECKOE,
MarHuTHOE). DIEeKTPUUECKUN
TOK B JKMIKOCTSX U ra3ax.
DnekTpuyeckas uenb. Cuia
TOKa. DJIEKTPUUECKOE
HanpspbkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. Y IETbHOE
COIPOTHUBJICHHUE BEUIECTBA.
3akon OMa Jyis yyacTKa LEeIH.
IlocnegoBaTenbpHOE
U MapaJlIeJIbHOE COCIMHEHUE
MIPOBOJTHUKOB.

PaboTa u MOIITHOCTH
3JIEKTPUYECKOTO TOKa. 3aKOH
[xoyna—Jlenna.
DIIEKTPOIIPOBOAKA U
MOTPEOUTENN DIICKTPHIECKOM
SHEpPTruu B OBITY.
KopoTtkoe 3ambikanne

Habntoienue pa3nuyHbIX BUAOB JEHCTBUS
JNEKTPUYECKOTO TOKA U OOHAPYKEHHUE ITUX BUJOB
JNEUCTBUS B ITIOBCETHEBHOU YKU3HU.

COopka 1 ucnbpITaHuE EKTPUUECKOH 1enH
MIOCTOSIHHOTO TOKa. I3Mepenue cuibl Toka
amriepMeTpoMm. M3aMepeHue 3J1eKTpuIecKoro
HanpspKeHus BosibTMeTpoM. [IpoBenenne u oObsicHeHNe
OIIBITOB, IEMOHCTPHUPYIOIINX 3aBUCUMOCTb
NEKTPUYECKOTO COITPOTUBIICHHS IPOBOIHUKA OT €r0
JUIMHBI, TUIOIAIH TONIEPEYHOrO CEYECHH U MaTEpHaa.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
IIPOTEKAOIIEr0 Yepe3 PE3UCTOP, OT CONIPOTUBIICHUS
pe3nucTopa U HanpshKeHUs Ha pesuctope. [IpoBepka
IIPABIJIA CJIOKCHHS HAIPSDKEHUN TIPU
IIOCJIEZIOBATEILHOM COCIMHEHUH JIBYX PE3UCTOPOB.
ITpoBepka mpaBmiIa [J1s CUIIBI TOKA IIPY MapaJICIEHOM
COCIMHEHUH PE3UCTOPOB. AHAIIN3 CUTyallun
IIOCJIEZIOBATEIBHOIO U NAPAJUIEIBHOTO COEIUHEHUS
IIPOBOJHMKOB B JIOMAIIHUX IEKTPUYECKUX CETAX.
Pemenue 3ana4 ¢ ucnosib3oBanneM 3akoHa Oma u
(dopMmyI pacyéra 3EeKTPUYECKOrO CONPOTUBIICHUS IPU
IIOCJIEZIOBATEILHOM U NIapajuIEIbHOM COCIUMHEHUN
IIPOBOJHUKOB.

Onpenenenue paboOThl AMEKTPUUECKOIO TOKA,
IIPOTEKAOLIEro yepes pesuctop. Onpenenenne
MOILHOCTH JIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha
pesucrope. MccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
yepes3 JJaMIIOUKy OT HanpsbKeHus Ha Hel. Onpenenenue
KIIJI narpeBatens. MccnenoBanue npeodbpa3zoBaHus
SHEPTUHU MPU NMOABEME I'PYy3a DJIEKTPOABUTATEIIEM.
OOBbsicHeHHE yCTpOICTBA U MPUHIINIIA IEHCTBUS
JIOMAIIHUX JIEKTpOHArpeBaTeIbHbIX IPUOOPOB.
OO0BsicHeHHE TPUYMH KOPOTKOTO 3aMbIKaHUS
IIPUHIUIIA JCUCTBUSA IIJIaBKUX MIPEAOXPAHUTEIICH.
Pewrenue 3aga4 ¢ ucnosib30BaHueM 3aKkoHa J[>xoyis-
Jlenua. HaGmoieHre BOSHUKHOBEHUS 3JIEKTPUUECKOTO
TOKA B JKUJIKOCTH




MarHuTHbIe
sByIeHus (6 4)

IlocTossHHBIC MarHUTHI.
BzaumopelicTBrE MOCTOSHHBIX
MarsuToB. MaraHuTHOE T0JIe.
MarnurtHoe 1moJjie 3eMIIM U €ro
3HAYCHUE JIJI KU3HU
Ha 3emue. OnbIT Dpcrena.
MarsuTHoOe moJe
AIEKTPUYECKOTO TOKA.
[IpumeHeHne
3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBMEe MarHUTHOTO TOJISI
Ha MIPOBOJIHUK C TOKOM.
DNeKTPOABUTATEND
IIOCTOSIHHOTO TOKa.
Hcnons3oBanne
3JIEKTPOJIBUTATENEHN B
TEXHUYECKUX YCTPOMCTBAX
Y Ha TpaHCTIOpTE

Hccnenopanne MarHUTHOTO B3aMMO/ICHCTBHS
IMOCTOSIHHBIX MarHUTOB.

M3yuenne MarHuTHOTO MOJISI MOCTOSTHHBIX MarHUTOB
npu uX 00bETUHEHUH U pa3AeICHUN.
IIpoBeneHne OnbITOB MO BU3YyAJIM3aLUU TIOJIS
IMOCTOSIHHBIX MarHUTOB.

N3yuenue siBiieHUs] HAMarHUYMBaHUS BEIECTBA.
HccnenoBanue 1eCTBUS SJIEKTPUIECKOTO TOKA HA
MAarHUTHYIO CTPENKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTD CHJIBI B3aUMOJICHCTBHUSA KATYIIIKA C TOKOM
Y MarHuTa OT CUJIbl U HaIllPaBJICHUS TOKA B KaTYIIIKE.
AHanu3 cuTyanui MpakTUYeCKOro MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MTPOMBIIUICHHOCTH, MEUIIUHE).
H3ydenue neicTBus MarHUTHOTO TOJIS Ha MPOBOIHUK C
TOKOM. M3ydueHue NelcTBUS 3JIEKTPOABUTATENS.
Nsmepenune KIIJI anexTpoaBUrareIbHON YCTaHOBKH.
Pacnio3naBanue u aHanu3 pa3IWnYHBIX TPUMEHEHUN
3JIEKTpOABUTaTeNe! (TpaHCIOPT, OBITOBBIE YCTpOiicTBa

U 1p.)

DJIEKTpOMarHuTHas
UHIYKIus (4 9)

Omnebrtel @apazes. SBnenue
3JIEKTPOMAarHUTHO M
unayknuu. [Ipasuno Jlenua.
OnekrporeHeparop. CrocoOs
MOJIYYEHHUS AIEKTPUUECKOMN
SHEPruu. DIIEKTPOCTAHIIUN Ha
BO300OHOBJIISIEMBIX UICTOYHHKAX
SHEPIUU

OmnEBITE IO HUCCIICAOBaAHHIO SABJICHUA BHCKTPOMaFHHTHOfI
WHIAYKIIUU: UCCIICJOBAHHNC W3MCHCHHI 3HAUCHUS 1
HaIlpaBJICHHUA HHAYKIIHOHHOI'O TOKa

PesepBHoe Bpems (3 )




9 kaacc (102 v)

Temarnueckuii OJI0K,

OcHoBHOE cojiepkaHue

OcCHOBHBIE BHUJBI ACATCIIbHOCTU YyHAIIUXCs (Ha YPOBHC

TeMa y4eOHBIX JIEHCTBUN)
Paznen 8. Mexanuueckue siBiaeHust (40 u)
MexaHnuueckoe Mexanunueckoe Ananu3s u 00Cy)XKJIeHHE PA3TUYHBIX IPUMEPOB
JBIKEHUE JIBMKEHUE. MEXaHHYECKOTO JIBUYKCHUSI.

U CIIOCOOBI €r0
onucanus (10 u)

MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTENBHOCTD

MEXaHHUYECKOTO
JBIKECHHUSL.
PaBHOMEpHOE
MPSIMOJIMHENHOE
TBIKECHHE.
HepasnomepHnoe
MPSIMOJIMHENHOE
nekenue. Cpensis u
MTHOBEHHAsI CKOPOCTh
TeJa IPU HEPABHOMEPHOM
JIBIDKCHHM.
Yckopenue.
PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE
nerxenue. CBoOoIHOE
najicHue.
OnbiTel [Manuies.
PaBHOMEpHOE nBUXEHUE
1o okpyxHoctu. [lepuon
Y 4acTOTa OOpaIeHusl.
JIuneitnas u yrioBas
CKOPOCTH.
LenTpocTpemurenbHoe
yCKOpEeHUe

OOGcyxIeHre rpaHul] MPUMEHUMOCTH MOJIEIIH
«MaTepHualibHAs TOYKA.

Ornucanre MEXaHNYECKOTO JBUKCHHUSI Pa3THNIHBIMH
criocobamu (ypaBHEHUE, Ta0IHIIA, TpadUK).
AHanu3 )KU3HESHHBIX CUTYallUH, B KOTOPBIX

IPOSBIISAETCS OTHOCUTEIBLHOCTh MEXaHUYECKOTO
JIBUKCHUSI.

Habntoienne MmexaHn4eckoro IBYKEHUS Tella
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.
CpaBHeHue MyTel U TpaeKTOpUil ABHIKEHUS OJTHOTO U
TOTO K€ TeJIa OTHOCUTENILHO Pa3HbIX TEJI OTCUETA.
Amnanus tekcta ["anuses 06 OTHOCUTETBLHOCTH
JIBUKCHHUS; BBITOJTHEHUE 3aJJaHUH 110 TEKCTY
(CMBICIIOBOE UTEHHE).

Ornpenenenue cpeaHeil CKOPOCTH CKOJIbKEHHUs OpycKa
WM JBYDKEHHSI TApUKa TI0 HAKIIOHHOM TMJIOCKOCTH.
AnHanus 1 00cyxieHne crnoco60B MpUOIMKEHHOTO
OTIpe/IeNIeHUs MTHOBEHHOM CKOPOCTH.
Omnpenenenre CKOPOCTH PABHOMEPHOTO ABMKEHUS
(mapuka B )KUJIKOCTH, MOAETH 3JIEKTPUUECKOTO
aBTOMOOWIA | T. 11.). OnpenesieHne myTH,
MPONJEHHOIO 32 JAHHBIA MPOMEKYTOK BPEMEHHU, U
CKOPOCTH TeJia 1o rpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JIBXKEHUS OT BPEMEHH.
OO6cyx1eHrne BO3MOKHBIX TPUHIIUIIOB ACHCTBUS
pUOOPOB, U3MEPSIOIIUX CKOPOCTh (CITUIOMETPOB).
Brruncnenue mytu 1 CKOpOCTH IpU PaBHOYCKOPEHHOM
PSIMOJIMHEITHOM JBH>KEHUU Tela.
Omnpenenenue NpOUIEHHOTO MTyTH U YCKOPEHUS
JIBUKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JBHKEHUS Tela
oT BpeMeHu. OmnpeneneHue yCKOPeHUs Teja mpu
PaBHOYCKOPEHHOM JIBIKEHUU IO HAKJIOHHOM
IUIOCKOCTH. M3MepeHune nepruoaa u 4acToThl
oOpalieHus Tena mno okpyxHoctu. Onpenenenue
CKOPOCTH paBHOMEPHOTO JIBIKEHUS Tela Mo
OKpYKHOCTH. Perienne 3agad Ha onpeeneHue
KUHEMAaTUYEeCKNX XapaKTePUCTUK MEXaHUIECKOTO
JIBUKEHUS pa3TUYHBIX BUJIOB. PacosHaBaHue u
npuOIMKEHHOE OMUCaHNE PA3IMYHBIX BUJIOB
MEXaHUYECKOTO JIBIKEHUS B IPUPO/JIE U TEXHUKE (Ha
npuMepax CBOOOTHO MaJArOIINX Tell, ABHKEHUS
JKUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEJCTB U

Ap.)




B3aumoerictBue Tei

IIepssiii 3ak0H HproTOHA.

(20 1)

Bropoi1 3akoH HeroTona.
Tperuii 3akoH HproTOHA.
[IpuHnun cynepno3unun

CHIL

Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus: cuna

Habmoienue u 00Cyk/IeHHE OTIBITOB C IBMKCHHEM

TeJa IPU YMEHBIICHUHU BIUSHUS IPYTUX TET,
MPENSTCTBYIOUIUX JIBHXKCHUIO.

Ananu3 tekcta ["anunes ¢ onrcaHueM MBICJIEHHOTO

AKCIIEPUMEHTa, 00O0CHOBBIBAIOIIETO 3aKOH HHEPITUH;

BBITIOJTHEHHE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE UTCHHE)

TPEHUS CKOJIBKEHUS,
cujia TPEHUS MOKOS,
JIPYTrUe BUBI TPEHUS.
Cuiia TsSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
VYckopenue cBOOOTHOTO
nageHus. J[BmxeHue
TJIaHET
Bokpyr Connua. IlepBas
KOCMHYECKasi CKOPOCTb.
HesecomocTts 1
neperpysku. PaBHoBecne
MaTepuaabHON TOUYKH.
AOGcoroTHO TBEPI0E
teno. PaBHoBecHe
TBEPAOIO TeNa ¢
3aKpEIUIEHHOMN OChIO
BpaieHuss. MOMeHT
cunbl. LleHTp TsxecTH

OO0cyx1IeHrne BO3MOKHOCTH BBITIOJIHEHUSI 3aKOHA
WHEPIMHU B PA3IMYHBIX CUCTEMaX OTCUETA.
HabGmronenue n o6cyx1eHre MEXaHUYECKUX SIBJICHHM,
MPO- UCXOAIINX B cucTeMe oTcuéra «Tenexka» npu

€€ paBHO- MEPHOM U YCKOPEHHOM JBHKEHUU

OTHOCHTEJIbHO KaOuHeTa (U3UKH.
JlelicTBUSI C BEKTOpAMM CHUJI: BBITIOJHEHUE 3aJaHUI 110
CJIO’KEHUIO ¥ BBIYMTAHUIO BEKTOPOB.

Hab6mronenue n/unv npoBeieHHE OIBITOB,

JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS Tea OT
MIPUJIOKEHHON K HEMY CHJIBI U MacChI Tea.

AHanu3 1 00bsICHEHUE SIBJICHUN C UCTIOJIb30BAaHUEM

BTOPOTO 3akoHa HproTOHA.

Pemenne 3a1a4 ¢ ncnoyib30BaHUEM BTOPOTO 3aKOHA
HproToHa 1 mpaBuiia CI0XKEHUS CHJL.
Ornpenenenne )KECTKOCTH MPYKUHBI.

AHanu3 cuTyarui, B KOTOPBIX HAOJMIOIAI0TCS YIIPYTHE

nedopmaiu, U uX 00bSICHEHUE C UCTIOJI30BaHHEM
3akoHa ['yka. Pemenue 3aga4 ¢ MCHOJIb30BaHUEM
3akoHa ['yka. MccrenoBanue 3aBUCUMOCTHU CHJTBI

TPEHUSI CKOJIbKEHUSI OT CHJIBI HOPMAJILHOTO JaBJICHHUS.

OO6cyxaeHne pe3yabTaToB UCCIIeI0OBAHUSI.

Onpenenenue ko3P uimeHTa TPEHUS CKOTBKCHHUS.

W3mepenue cuiibl TpeHUs! MTOKOSI.

Pemenue 3ana4 ¢ ucnosib3oBaHueM (GOpMYIIbl IS

CHWJIBI TPEHUS CKOJIbKEHUS. AHATIU3 IBUKEHUS TEJ

TOJIBKO MOJI JICMCTBUEM CUJIBI TSHKECTH — CBOOOTHOTO

nazeHusa. OObsICHEHHE He3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJCHUS OT MACChI Tea.
O11eHKa BEJIMYUHBI CUJIbI TATOTEHUS, JEHCTBYIONICH
MEX1y IBYMS TellaMu (715 pa3HbIX Macc).
AHanu3 IBWKEHHUS HEOECHBIX Tell MO AeHCTBHEM
CHWJIBI TATOTEHHUS (C UCTIOIb30BAaHUEM JIOTIOTHUTEIbHBIX
HMCTOYHHKOB MH(MOpMAIUN).

Pemenue 3a1a4 ¢ UCnosib30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U POPMYIIBI ISl pacuéTa CHUIIbI
TSOKECTH. AHAIN3 OPUTUHAIBHOTO TEKCTa,

OTMCBIBAIOLIETO MPOSIBICHUS 3aKOHA BCEMUPHOTO

TATOTEHUS; BBITIOJTHEHHE 3a/IaHUH 110 TEKCTY
(CMBICIOBOE UTEHUE).
Habmonenue u o0Ccyx1eHre OMBITOB 10 H3MEHEHHIO
BECa TeJla IPU YCKOPEHHOM JBH)KEHUH.
AHanu3 yclnoBUM BOZHUKHOBEHHUSI HEBECOMOCTHU U
neperpysku. Pemenue 3aa4 Ha onpeieneHue Beca
TeNa B Pa3NIMYHBIX YCIOBUSIX.

Anamu3 CHIJI, [[eﬁCTBYIOHIHX Ha TCJI0, ITIOKOAIIICCC Ha

onopc. OHpC,Z[CJ'ICHI/Ie HCHTpPA TAXKCCTHU PA3JIMIHBIX TCJI



3axoHbl coxpanenus (10

)

Nmmnynsc Tena.
HN3menenne nmnynbca.
Nmnynsc cuiibl. 3akoH
COXPAHEHHUS UMITYJIbCa.
PeakTuBHOE NBHXKEHUE.

Mexanndeckas pabota u
MomHocTh. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHust. CBSI3b SHEPrUuu U
paboTHL.
[ToreHnmanpHas dHEprus
Tesa, MOHATOTO Hal
ITOBEPXHOCTHIO 3EMJIU.
[ToreHnnaneHas dHEpPrus
CKaTOM MPYKHUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOI
SHEpPruu.
3aKOH COXpaHEHUs
MEXaHUYECKON PHEPTUH

Habmronenune u 006cykaeHue OIBITOB,
JEMOHCTPUPYIOIIUX Mepeaady UMITYJIbca IpU
B3alMO/JICHCTBUM TEJ, 3aKOH COXPAHEHUsSI HMITYJIbCa
pu a0COJIFOTHO YIIPYTrOM M HEYIIPYTroM
B3aUMOJICICTBUM TeJl. AHAIN3 CUTYyal Uil B
OKpY>KaIoIllel HU3HU C HCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHHUs UMITyJbca. Pacrio3HaBaHUe sIBIEHUS
PEaKTUBHOTIO ABHKEHHUA B IIpupoe u texHuke (MC —
6uonorus). [Ipumenenne 3akoHa COXpaHEHUS
MMITYJIbCA JUIS PAcU€Ta Pe3ynbTaTOB B3aUMOICHCTBUSA
Ten (Ha mpuMepax HeyIpyroro B3auMo/IeHCTBUS,
yIPYroro HEHTPaIbHOIO B3aUMOACHCTBUSI IBYX
OJINHAKOBBIX TEJ, OJTHO U3 KOTOPBHIX HEMOABUKHO).
Pemenue 3aa4 ¢ MCIoJIb30BaHUEM 3aKOHA COXPaHEHUs
umnysbca. OnpeaeneHue padoThl CUIIbI YIIPYTOCTH NPU
noJabEME Irpy3a ¢ UCIOJIb30BAaHUEM HEMOIBUKHOTO U
MOJBMKHOTO 0JI0KOB. 3MepeHre MOITHOCTH.
N3mepenne noTeHIMalbHOW SHEPTUH YIIPYTO
nedopMUpOBaHHOMN NpyKuHBI. M3mMepenue
KUHETUYECKOM SHEPruu Tefa 1Mo AJIMHE TOPMO3HOTO
MyTU. DKCIIEPUMEHTAILHOE CPAaBHEHUE U3MEHEHHUS
MOTEHIMATBHOW 1 KHHETUYECKOM SHEPTUH TeNa Mpu
JBUKEHUH 110 HAKIIOHHOM MJI0CKOCTH.
DKcnepuMeHTallbHas TPOBEPKaA 3aKOHA COXPaHEHUS
MEXaHUUYECKOW SHEPrUH IIpU CBOOOTHOM MaJICHUH.
[IpruMeHeHne 3aKOHA COXpPaHEHHS MEXaHUYECKOM
SHEPIruU IS pacy€ra MOTCHINATBHON U KUHETUYECKOU
sHeprui tena. Pemenue 3aaad ¢ KCNOJIb30BAHUEM
3aKOHA COXPAHECHUS MEXAHUYECKON SHEPTUU

Pa3zgen 9. Mexannueckue

KoJieOaHus U BOJTHBI (15 )

Mexannueckue
koJiebanus (7 4)

KonebarensHoe
nBmkeHne. OCHOBHBIC
XapaKTePUCTUKHU
KOJICOaHMI: TIEPHO]I,
4acToTa, aMIUIUTY/IA.
MartemMaTUUeCKHUH 1
NPYXUHHBIA MasTHUKU.
[IpeBpainienue snepruu
pH KoyiebaTeIbHOM
JIBMDKCHHUH.
3aryxaromue KoneOaHus.
Brinyxnennsie
kosebanus. Pe3oHanc

HaOimronenue xoJie0anuii o IefdCTBUEM CHI TSHKECTHU
U yIIPYroCTH U 0OHAPY)KEHUE MMOI0OHBIX KOJICOAaHU B
OKpyXarolieM Mupe. AHainu3 KosieOaHuil rpy3a Ha
HUTH U Ha nipykuHe. OmpeereHne 4acTOThl
KoJe0aHUI MaTeMaTUYECKOTO U MPYKMHHOTO
MasTHUKOB. Habmtonenue u oO0bsiCHEHUE SIBICHUS
pe3oHnaHca. MccrnenoBanue 3aBUCMOCTH IEprO/Ia
KoJ1e0aHui TOJIBEIIEHHOTO K HUTH I'py3a OT JTMHBI
HuTH. [IpoBepka HE3aBUCUMOCTH Meproia KoJIeOaH i
rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl Ipy3a.
Habmronenue u 006CyX/1IeHUE OTBITOB,
JEMOHCTPUPYIOIIHUX 3aBUCUMOCTbH MEPUOJIa KOJIeOaHHi
MPYKHHHOTO MasiTHUKA OT MaccChl Tpy3a U KECTKOCTH
npyxussl. [[puMeHeHrne MaTeMaTu4eckoro u
NPYKHHHOTO MasiTHUKOB B KaYeCTBE MOJIENEH st
OTHMCaHus KoJeOaHU B OKPYKAIOIIEM MUPE.
Pemenue 3aaa4, CBI3aHHBIX C BBIYUCICHUEM WIIH
OIICHKOM 4acTOTHI (TIeproia) KoJieOaHmit




MexaHnuyeckue BOJIHEL.

3ByK
(8 1)

CBolicTBa MEXaHUYECKUX
BOJIH. J[jTMHA BOJIHBI.
MexaHU4eCcKHUE BOJIHBI B
TBEPAOM TelIE,
CeMCMMYECKUE BOIHBI.
3Byk. [’ poMKOCTB 3ByKa
Y BBICOTA TOHA.
OtpaxkeHue 3ByKa.
Wudpassyk u ynprpa-
3BYK

OO6HapyxeHue U aHaJIN3 BOJTHOBBIX SIBICHUU B
oKpyxaroieM Mupe. HabntoneHue pacripoctpaHeHus
MPOJIOJIBHBIX M TIOTIEPEYHBIX BOJIH (Ha MOJCIIN) U
00Hapy)XCHHE aHATOTUYHBIX BHJIOB BOJIH B TIPUPOJIC
(3BYK, BOJISIHBIC BOJIHBI). BRIUMCIICHNE JITUHBI BOJHBI U
CKOPOCTH PacCHpOCTPAHEHUS 3BYKOBBIX BOJIH.
DKCIepUMEHTAJILHOE OIPEIETICHUE IPAaHUL] YaCTOThI
CJIBITIIMBIX 3BYKOBBIX KOJICOAHUH.
Habutoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOThI
(B TOM YHCIIE C UCIIOJIE30BAHUEM MY3BIKATbHBIX
uHCTpyMeHTOB). HaOmronenue u o0ObsicHEHNE SIBICHUS
aKyCTMUYECKOI'0 pe30HaHca. AHAJIN3 OPUTMHAIBHOTO
TEKCTa, MOCBSILEHHOTO UCIIOJIb30BAHUIO 3BYKaA (MM
yIbTpa3ByKa) B TEXHUKE (3XOJIOKAIUS, YIbTPa3BYK B
MEMIIMHE U JP.); BBITIOJIHEHUE 3aJaHUI 110 TEKCTY
(CMBICIIOBOE YTEHHE)

Paznen 10. DnekTpoMarHuTHOE NOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI (6 1)

DNeKTpOMarHuTHOE
rnosie
U DJIEKTPOMarHuTHbIE
BOJIHBI (6 )

DNEeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHbHIE
BOJIHBI.
CaolicTBa
AIIEKTPOMATrHUTHBIX BOJIH.
[IIxana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3zoBanue
3JIEKTPOMArHUTHBIX BOJIH
IUI COTOBOM CBS3H.
DJIEKTpOMarHuTHas
npupona ceera. CKopocThb
CBETA.
BosHoBBIE CBOMCTBA
CBETa

[Toctpoenune paccyxaeHnit, 000CHOBBIBAIOIINX
B3aMMOCBSI3b JIEKTPHUYECKOTO U MArHUTHOTO TOJICH.
DKCIepUMEHTAIBHOE U3yYCHHE CBOMCTB
AJICKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TTOMOIIBIO
MOOMIBHOTO TeNedoHa). AHAIN3 PEHTT€HOBCKUX
CHHMKOB YeJIOBEUECKOTO OpraHu3Ma.
AHaJH3 TEKCTOB, OTIMCHIBAIONIUX MTPOSIBIICHUS
ANEKTPOMArHUTHOTO U3JTy4EHUs B IPUPOJE: KUBBIC
OpraHW3MBbI, U3JIy4eHUsI HEOSCHBIX Tell (CMBICIIOBOE
yreHue). Pacrio3HaBaHue U aHAJIU3 Pa3IMYHbIX
MPUMEHEHUN AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE.
Pemenue 3aia4 ¢ ucnosib3oBanueM Gopmyi Asis
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI BOJIHBI U
YacTOTHI CBETa

Pa3zzen 11. CBeto

BbIC siBIICHUS (15 1)

3aKOHEBI
pacpoCTpaHEeHHUsI CBETa

(64)

HcTounuku cBera.
JlyueBast Mmosienb CBeTA.
[Ipsimonuuerinoe
pacpoCTpaHEeHHUE CBETA.
3atMmenus CoJHIA U
Jlynbl. OTpaxkeHue cBeTa.
[Tnockoe 3epkano. 3akoH
OTPaKCHHUS CBETA.
[Ipenomnenne cBera.
3aKOH MpeIoMIICHUS
cBera. IlonHoe
BHYTPEHHEE OTpaKEHUE
cBeta. Mcnonp3oBanue
BHYTPEHHETO OTPaKEHUS
B OITUYECKHUX
CBETOBOAX

Habmronenue onbIToB, JEMOHCTPUPYIOLIUX SBJICHUE
MPSIMOJIMHEIHOTO paclpoCcTpaHeHUs CBETa
(BO3HUKHOBEHHE T€HU U MOJIYTEHH), U UX
MHTEPIIPETALNS C UCTIOIB30BAHUEM TIOHATHUSI CBETOBOTO
ny4a. OObsICHEHHE U MOJIETUPOBAHUE COJTHEUHOTO U
JyHHOTO 3aTMeHuil. MccnenoBanre 3aBUCUMOCTH yria
OTPaXXEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
W3ydenue cBONCTB M300pakeHUs B IUIOCKOM 3€pKalie.
Habmonenue u 00bsICHEHHE OTBITOB 10 TOTYYSHHUIO
M300pakKeHH B BOTHYTOM U BBIMYKJIOM 3€pKaliax.
Habmoienue u 00bsICHEHHE OTBITOB 10 TPEIOMIIECHHIO
CBETA HA IPAHMIIE PA3JIUYHBIX CPEJ, B TOM YHUCIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yIila IPEIIOMIIEHUS OT
yrila aJeHusl CBETOBOIO Jy4ya Ha TPAHULIE «BO3IyX-
cTekio». Pacnio3HaBaHue BIEHUI OTPAKEHUS U
MIPEJIOMJIEHUS CBETA B MIOBCEIHEBHOW KU3HU. AHAIIN3 U
00BsICHEHUE SBJICHUS ONITHYECKOTO MUPAXKA.
Pemienue 3aa4 ¢ UCMoyib30BaHUEM 3aKOHOB
OTPaKEHHUSI U TIPEJIOMIICHHUS CBETA




JInH3BI M ONITUYECKHUE JIun3za, Xox ny4en B [Momyyenue n300pa>keHMit ¢ TOMOLIBIO COOMpPAOLIEH U
pubopsl (6 1) nuH3e. Onruueckas pacceuBaroIIeH JINH3.
cucTtema. Omnpenenenne GOKYCHOTO PAaCCTOSHUS M OITUYECKOM
OnTudeckue mpuoOOPHI: CHWJIBI COOMPAIOIIEH JIMH3HI.
¢doTroanmapar, MUKpPOCKOI | AHaJIN3 YCTPOWCTBA M MPUHIUIA JEHCTBUS HEKOTOPBIX
U TeneckoIl. a3 kak ONTUYECKUX MPHOOPOB: (poTOanmapara, MEKpOCKOIA,
ONTHUYECKAsi CUCTEMA. TejecKona
bnuzopykocTs 1 (MC — 6uomnorus, acCTpOHOMHS).
JAJIbHO30PKOCTh Amnanu3 siBJIeHUN OJIM30PYKOCTH U TATBHO30PKOCTH,
npuHiumna gaecteus oukoB (MC — buosnorus)
Habnronenue mo pasnoxeHnto 0eoro CBETa B CIEKTP.
Habintonienue u 00bsiICHEHHE ONBITOB 110 HOJYYEHUIO
0enoro cBeTa MpH CI0KEHUHU CBETAa Pa3HbIX I[BETOB.
[IpoBenenne 1 00bSICHEHNE OTBITOB 110 BOCIIPHUIITHIO
[[BETa IPEIMETOB MIPU UX HAOIIOACHUU Yepes
I[BETOBBIE (DUIILTPHI (IIBETHBIE OUKH)

Paznoxenne 6emoro
cBeTa B CceKTp. OnbIThI
Herorona. Cnoxenue
CTEKTPAJIbHBIX IIBETOB.
Jucnepcus ceera

Pasnoxxenue Oeoro
cBeTa B cekTp (3 u)

Paznen 12. KanroBeie siBnenus (17 )
Ucnyckanue OmnsiTel Pezepdopaa u O6cyxenue nenu onsiToB Pezepdopaa mo
Y TIOTJIONICHHE TUTaHETapHasi MOJETTh MCCIIEIOBAaHUIO aTOMOB, BBIJBIDKEHHE THITOTE3 O
BO3MOJKHBIX PE3YJIbTaTaX OIBITOB B 3aBUCHIMOCTH OT

aToMma.
Monens aroma bopa.
Hcnyckanue n
MIOTJIOLIEHUE CBETA
atoMoM. KBaHTHI.
JIuneityaTbie CEKTPbI

cBeTa aToMoM (4 )
MIPEANOIaraéMoro CTpOEHHUsI aTOMOB, (OpMyITHpPOBaHKE
BBIBOJIOB M3 PE3YJIBTATOB OIBITOB.
OO0cyxieHre MPOTHBOPEUNH TUTAHETAPHON MOJIETTH
aToMa M OCHOBaHWM JiJ1sl TUIOTE3bI bopa o
CTaIlIOHAPHBIX OPOUTAX AIEKTPOHOB.
HabGmronenune CrutonHbIX U TMHEHYATHIX CTICKTPOB
U3ITy4eHUS pa3InyHbIX BemecTB. O0bsicHeHne
JIMHENYaTBIX CHEKTPOB U3ITyYEHUS
OO6cyx1eHrne BO3MOKHBIX THIIOTE3 O MOJCIISAX
cTpoenus sapa. OnpeneneHnue coctaBa sep 1o
3a/IaHHBIM MaCCOBBIM U 3aps0BbIM YMCIaM U 10
MOJIOKEHUIO B IEPHOJUYECKON CUCTEME DIIEMEHTOB
(MC — xumust). AHanu3 U3MEHEHHUsS COCTaBa sIpa u
€ro IMOJIOXKEHHU B IEPUOANYECKON CUCTEME MPHU a-
paauoaktuBHOCTH (MC — xumus). MccnenoBanue

PagnoaxTuBHOCTE.
Anbpa-, 6eTa- u raMma-
usnydenus. CTpoeHue
aTOMHOTO S7pa.
Hyxnonnas mozaenb

aTOMHOTO S/pa.

CtpoeHue aToMHOTO
sapa (6 9)

N3oTtomsl.
PannoakTuBHBIE TPEKOB a-4aCTHII [0 TOTOBBIM (oTOrpadusim.
npesparienus. [lepron OO6napyxeHue 1 U3MEpeHne paualioHHOro GoHa ¢
noJrypacrmaa. MOMOIIBIO JO3UMETPA, OI[EHKA €r0 MHTEHCUBHOCTH.
JeiictBus Ananu3 OUOTOTHYECKUX U3MEHEHHH, TPOUCXOISAIINX
palnOaKTUBHBIX MoJ1 eicTBUEM paiu0akTUBHBIX u3nydenuii (MC —
U3ITyYCHHUH Ha KUBBIC Ouonorus). Mcnonb30BaHne painoaKTUBHBIX
OpraHU3MbI n3nydenuil B menuiune (MC — 6uosorus)
Perenwue 3aa4 ¢ ucnoib30BaHUEM 3aKOHOB

SnepHble peakuuu.
3aKOHBI COXPAHEHUS
3aps0BOTO

1 MacCOBOTO YHCE].
DHeprus CBs3U aTOMHBIX
saep. CBsi3b Macchl U
sHepruu. Peakuuun
CUHTE3a U JICJICHUS SIED.
Ucrounuku sHepruun
Connua u 3BE37.
SnepHas sHepreTuka

Snepusie peakuuu (7 1)
COXpaHEHUsI MACCOBBIX U 3apsJI0BbIX YHCEI HA
OIIpENIEIICHUE PE3YIbTATOB SACPHBIX PEaKLIMii; aHAIIU3
BO3MO>KHOCTH WJIM HEBO3MOKHOCTH AIEPHOM pEaKLUH.

OneHka PHEPrUM CBSI3U SAEP C UCIOJIb30BaHUEM

dopmynbl DitHIITEHHA.

OO6cyxeHre NepcreKTUB UCTIOIb30BaHUS

YIPABIISIEMOTO TEPMOSIEPHOTO CUHTESA.
OO6cyxaeHne IPeuMyIIecTB U SKOJOTHYECKHX
npobieM, CBA3aHHBIX ¢ sAepHOM sHepreTukoit (MC —
HKOJIOTHUS)

[ToBTOpUTENEHO-0000IarOIIHIT MOAYIH (9 U)




Cucremaruzanus u
00o01menune
MIPEIMETHOTO
COJIepIKaHUS
Y OTIBITA JIeATEIIHBHOCTH,
MPUOOPETEHHOTO MPU
W3YYCHHUH BCETO Kypca
bu3ukn

O06o006uIeHne conepKanus
Ka)/I0TO M3 OCHOBHBIX
pa3nenoB Kypca GU3HKH:
MEXaHUYECKHE,
TETUIOBBIE,
3JIEKTPOMArHUTHbIE,
KBAHTOBBIC SIBIICHUSL.
Hayunslii MmeTo
TIO3HAHUS U €rO0
peanu3anys B
(buznuecKux
UCCIIETIOBAHUSIX.
Cas13b pu3MKHU U
COBpPEMEHHBIX
TEXHOJIOTHil B 00J1aCTH
nepenayv UHGoOpMaIuH,
SHEPreTUKE, TPAHCTIOPTE

BrimonHenue yaeOHbIX 3a7jaHui, TPEOYIOIUX
JIEMOHCTPALUM KOMIIETEHTHOCTEM, XapaKTEPU3YIOIIUX
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

6 IPUMEHEHHUS [TOJIyYEHHBIX 3HAaHUH JJI HAYYHOIO
00BsiICHEHUST PU3UUECKUX SBJICHUN B OKpYKAIOIIEH
IIPUPOJIE U IIOBCEIHEBHOM JKU3HU, a TAKXKE BBISBIICHUS
(U3NYECKUX OCHOB psiJia COBPEMEHHBIX TEXHOJIOTHA;
6 IPUMEHEHUSI OCBOCHHBIX IKCIIEPUMEHTAIbHBIX
YMEHUH JIIsl HCCIEeIOBaHUS (PU3UIECKUX SBIICHU, B
TOM YMCJIE JUIsl IPOBEPKU TMITOTE3 U BBISABIICHUS
3aKOHOMEpHOCTEH. Pemenne pacu€THbIX 3a1a4, B TOM
YHCIIe IPEANOIIaraoIiX HCIO0Ib30BaHNEe PU3HIECKOH
MOJIEJIM U OCHOBAHHBIX HA COACPKAHUU Pa3IUYHBIX
paznenoB Kypca (UK. BeinoaHeHue u 3amura
TPYNIOBBIX UM UHMBUIyalbHBIX IPOEKTOB,
CBSA3aHHBIX C COJIEp’)KaHNEM Kypca QU3UKH
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