rocyapcTBEHHOE BFOIKETHOE 001e00pa3oBaTelbHOE YUPEKACHUE Camapckoii o6actu
cpennss 061eo6pazoBaTesibHast IKOJIa «OBpa3oBaTebHBIH LEHTPY C.AJEKCaHIPOBKA
MYyHULIMNAILHOTO paioHa Bosblieriy HUKuH Camapckoit obsactu

PACCMOTPEHO [TPOBEPEHO YTBEPXIAIO
Ha 3aceganni MO yuuresielt €CTECTBEHHO- OTBETCTBEHHBI 3a BHINONHEHNE QYHKLIMA 10l
MaTeMaTHYECKOro LHKJIa 3aMecTUTeIs AupeKTopa no YP &
Mpotokon Ne £ ot «b» 08 2024r. Y 4 I".B.IMukano
PykoBogurens MO [MpoToxon Nel oT « AP 252024 r.

/ ObunuHa A.P.

Pabouasi nporpaMmma
Mpenmer (kypc): Pusuka
Kaace: 7-9
KoJm4ecTBo 4acoB no ydeSnomy miany: 7-8 kiacchli-68 4acos B roji, 2 4aca B HENE/HO;
9 knacc - 102 yaca B roa, 3 yaca B HEAENIO
CocragJieHa B COOTBETCTBUH ¢ [IpumMepHOM paGoueit MporpaMMoii no pusuke
CocraBurenn: Kymnup T.B.

YyeOHuKnH:

7 xkaace

Aptop U.M.Tlepbiiukus, A.M.MBaHoB
HaumenoBanue ®duzuka

UznarensctBo, roa «[Ipocseuenue» 2022
8 kiace

Astop A.B.IlepsikuH, A.M.MBaHoB
HaumenoBanne ®duzuka

Uz natenscrBo, rox «IIpocsemeHuey 2022
9 kaace

Asrtop A.B.Ilepbiukun, U.M.I'yTHHK
HaumeHoBanue ®usuka

UznarensctBo, roa «Jpodar 2022

C=RU, O="T'BOY COLl ""ou""
c. AnekcaHgpoBka"”,
CN=AwnTtacosa J1.1.,
E=alexander_sch@samara.edu.ru
00b7fc6araeedce54c

2024.09.19 14:26:28+04'00'



AHHOTANUA

Pabouas nporpamma «®@wuzukay mius 7-9 kmacca 'BOY COII «OL» c.AnekcanapoBka pa3zpaboraHa
Ha ocHOBe @enepa’sbHOrO TOCYIApCTBEHHOTO O0O0pa30BaTEIbHOIO CTAaHAAPTa OCHOBHOTO OOIIETro
obpazoBanus; Ilpukaza Munoopuayku P® Nel897 or 17.12.2010r (6 ped. om 31.12.2015); OcHoBHOI
00pa3oBaTeabHON IPOrPaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHus 1o yueOHOMY npeamery «Dusuka» (6 peo.
om 28.10.2015); ocHOBHO# 00111€00pa30BaTEILHON MPOrpaMMBbl OCHOBHOTO 00miero obpasosanus ['BOY
COMLI «OL» c.AnexcanapoBka, @usuka.7-9 kinaccsl: padouas nporpamma k muann Y MK A.B.Ilepsiikuna,
E.M.I'ytHuk: ydeObHO-MeTomuueckoe mocooue/ H.B.®dunonosuu, E.M.I'ytHuk.-M.: Jlpoda, 2019
[IporpamMma paccunTana Ha w3ydeHue 0a30BOTO Kypca (U3MKH ydanuMmucs 7-9 kiaccoB B TedeHue 238
4acoB (B TOM 4HCIIE

B 7 KJ1acce - 68 yueOHBIX YacoB U3 pacueTa 2 yaca B HE/IEIIO,

B 8 Kiacce - 68 yueOHBIX 4acoB U3 pacuera 2 yaca B HEJIEIIO

B 9 kiacce — 102 yueOHBIX Yaca U3 pacuera 3 yaca B HEJICITIO)

B cOOTBEeTCTBUU ¢ yueOHBbIM tuianoM ['BOY COII «Olly c.AnekcanmpoBka.

Y4yeOHukm:

®wusuka. 7 xi.: yueOnuk/M.M.I1€peimkun, A.M.MBanos.-M.: [Ipocsemenue, 2022

®dwusuka. 8 ki1.: yueouuk/A.B.I1épreimkun, A.W.1MBanos-M.: [Ipocsemnienwne,2022

®wusuka. 9 ki.: yueouuk/A.B.I1€pemkun, E.M.I'yTHEK.-M.: [Ipoda,2022



TlosicHuTEILHAS 3aIHMCKA

Conepxxanne Ilporpammpl HampaBieHO Ha (OPMHPOBAHHE €CTECTBEHHOHAYYHOH TIPaMOTHOCTH
yYalIMXCsl M OpraHU3alUI0 W3y4YeHUs (U3MKU Ha JEeATeIbHOCTHOW OCHOBE. B HeW yduThIBarOTCA
BO3MOKHOCTH mpeamera B peanmm3anuu  TpedoBanuit. PI'OC  OOO x miaHUPYEMbIM JIMYHOCTHBIM U
METaINpeIMETHBIM pe3yJibTaTaM 00y4eHUs, a TAKKE MEKIPEIMETHBIEC CBA3H €CTECTBEHHOHAYUHBIX YIEOHBIX
MIPeIMETOB HAa YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.

B mporpamme ompenesnstoTcsl OCHOBHBIC e HM3ydeHHs (DU3MKM HAa YPOBHE OCHOBHOTO OOIEro
oOpa3oBaHMs, IUIAHUPYEMbIE pe3yJIbTaThl OCBOEHUS Kypca (GU3MKH: JIMYHOCTHBIE, METalpeIMeTHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE) .

[IporpaMmMa ycraHaBiIMBaeT pacmipeselieHne y4eOHOro mMarepuana mno rojam ooyudeHus (Io kjiaccam),
npeagaraeT IMPUMEPHYIO IIOCIEA0BAaTENbHOCTh M3YyUYEHUS TEM, OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHUSA
MPEIMETHOTO COAepX aHUsl M Y4YETe BO3PACTHBIX OCOOEHHOCTEW ydaluxcs, a TakkKe TEeMaTUYecKoe
IUIAHUPOBAHUE C YKa3aHUEM KOJMYECTBA YacOB HA M3YUYEHHME KaXJ10H TEMbl U IPUMEPHOU XapaKTEPUCTUKOU
y4eOHOM NeATEIbHOCTH YUAIUXCS, PEaTu3yeMON MPU U3yUYEHUH 3TUX TEM.

[Iporpamma MoOXeT OBITH MCIOJIB30BaHA YUYUTEIIMU KaK OCHOBA JUISI COCTABICHHMS CBOHMX PabOYMX
nporpamM. [Ipu pazpaboTke padoueil mporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHUU JOJDKHBI OBITH YUTEHBI
BO3MO>XHOCTH HCIIOJIb30BAaHUS AJIEKTPOHHBIX (LHM(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOLIUXCA
y4eOHO-METOMYECKUMH MaTepualaMu  (MyJIbTHMEIUWHbIE MPOrPaMMBbl, JJIEKTPOHHBIE YUYEOHHKH H
3aJJauHUKH, DJICKTPOHHBIE OWOJIMOTEKH, BUPTyaJbHBIE JaOOpATOPHUU, WUTPOBBIE IPOTPAMMBI, KOJUICKIIUH
u(poBBIX 00pa30BaTEIBHBIX PECYPCOB), pealu3yommx auaakTuueckue Bosmoxknoctu UKT, cogepxanue
KOTOPBIX COOTBETCTBYET 3aKOHO/1aTENbCTBY 00 00pa3oBaHUH.

PaGouass mporpaMMa He CKOBBIBAC€T TBOPYECKYI) HMHHUIIMATUBY YUYUTENEW U MPEAOCTABISET
BO3MOXXHOCTH JJIi pEaM3alliy Pa3jIMYHbIX METOJUYECKHX IIOAXO0J0B K IPENoJaBaHUI0 (PU3MKU IpU
YCIIOBUU COXpaHEHUs 00s3aTeIbHOM YacTu COoIep KaHus Kypca.

OO0mas xapakTepucTuKa y4yeOHOro npeamera «Pusnka»

Kypc ¢usuku — cucremooOpasyromuil Uisi €CTECTBEHHOHAYYHbIX YYEOHBIX IPEIMETOB, MOCKOJIbKY
(bu3nyeckre 3aKOHbI JIEXKAT B OCHOBE MTPOLIECCOB U SBJICHUM, U3yyaeMbIX XUMUeH, O1nosaoruei, actpoHOMuUeH
n ¢usznueckoil reorpadueit. dusznka — 3TO HPEeaMET, KOTOPbI HE TOJBKO BHOCHUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO KAapTHMHY MHpPa, HO M HpeAOoCTaBisieT HauOosiee sicHble 00paslbl MPUMEHEHHs
Hay4yHOTO METOJa MO3HaHuA, T € crocola MOoJy4yeHus: JOCTOBEpHBIX 3HaHUU o mupe. Hakonen, ¢gusuka —
3TO MpEeAMET, KOTOPBII HapsALy C APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMH JOJDKEH AATh IIKOJIbHUKAM
npescTaBieHe 00 YBJIEKAaTEJIbHOCTH HAyYHOTO HCCIIEJOBaHMSI M PAJOCTH CaMOCTOSITEIBHOIO OTKPBITHSA
HOBOTO 3HAHHUS.

OpHa U3 IIaBHBIX 3aja4 (pu3mveckoro oOpa3oBaHUs B CTPYKType 00IIero oOpa3oBaHMsI COCTOUT B
(opMHPOBaHNUHN €CTECTBEHHOHAYYHOH IT'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM MacChl 00y4aroluxcs,
KOTOpBIE B JajbHEiIIeM OyIyT 3aHSAThl B caMblX pa3HO- 0OpasHbIX cdepax nesrenbHocTd. Ho He meHee
BAKHOW 3a7aueil SABISAETCS BBISIBJICHHWE U MOATOTOBKA TAJAHTJIMBBIX MOJIOJBIX JIIOJAEH AJI MPOJOJKECHHUS
oOpazoBaHusl W JainpHEWIIel  npodecCHOHATBHOM NEATebHOCTH B OO0JacTH €CTECTBEHHOHAYYHBIX
HCCIIEIOBAaHUM M CO3/1aHMM HOBBIX TeXHOJIOTHH. COrjjacHO MPUHATOMY B MEXAYHApOJHOM COOOIIECTBE
onpezaenenuto, «EcTtecTBeHHOHayuHass TPaMOTHOCTb — 3TO CHOCOOHOCTh 4YE€JOBEKAa 3aHMMaTh AKTHUBHYIO
IPaXIaHCKYIO TMO3UIUIO MO OOIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHM HAyKaMH, U
€ro rOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HaesIMHU. HayuHO rpaMOTHBIN YETIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJIEHHH IpOOJieM, OTHOCSIIUXCA K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPeOyeT OT HETo CIAEAYIOUIMX KOMIETEHTHOCTEH:

— Hay4HO OOBSICHATD SIBJICHUS,

— OLIEHUBATh ¥ IOHUMAaTh OCOOEHHOCTH HAyYHOTO HCCIIeI0BaHus,

— UHTEPIIPETUPOBATH JaHHBIE U MCIIOJIb30BAaTh HAyUHbIE JOKA3aTENbCTBA ISl IOTYYEHHSI BBIBOJOBY.

N3yyenne ¢u3Mku CrOCOOHO BHECTH pELIAONINI Bk B (OPMHUPOBAHHE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH 00YYarOLINXCS

esn uzyyenusi yueOHoro npeamera «Pusuka»
lenn u3ydyenus ¢Gu3MKH HA YpOBHE OCHOBHOTrO 00IIero oOpa3oBaHus ompeseneHbl B KoHmenuuu
npenoaaBaHust yueOHoro npeamera «dusnkay B oOpazoBaTenbHbIX opranu3anusax Poccuiickoit deneparmmy,



peanu3yloIuX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE IMPOrpaMMbl, YTBEpKIEHHOH pemenueM Komnerun
MunucrepcTBa npocsetienus: Poccuiickoit deneparyu, mporokon ot 3 gexkadps 2019 r Ne [1K-4BH

Henu nzydyenus: Gpu3mku:

— NpUOOpeTeHHe HWHTEpeca M CTPEMJICHHs OOyYaroluXcs K HAyYHOMY HW3YyYEHHIO  IPHUPOIHI,
pa3sBUTHE UX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEICTABICHUH O HAyYHOM METOJIe MO3HAHUSA U (POPMHUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSM;

— (hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTaTa U3Y4YCHHsT OCHOB CTPOCHMS MAaTEPUU U
(GyHIaMEHTaJIbHBIX 3aKOHOB (DM3HUKY;

— (opMHpOBaHUE MPEACTABICHUH O POSU (PU3UKH JUTS Pa3BUTHSL IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHIA;

— pa3BUTHE NPEICTABICHHIA O BO3MOXHBIX cdepax Oyaymieil npodeccHOoHaNbHON NesATeNbHOCTH,
CBSI3aHHON ¢ (M3UKOM, MOATrOTOBKA K JajibHEiIeMy OOy4eHHIO B 3TOM HampaBiieHHMH JlOCTHXKEHHE 3TUX
1eJIel Ha ypOBHE OCHOBHOTO 00IIET0 00pa3oBaHusl 00ECIIEYMBACTCS PEIICHUEM CIIETYIOIIUX 3a1au:

— TIpUOOpeTeHHE 3HAHUW O JUCKPETHOM CTPOEHMM BEUIECTBA, O MEXAHWYECKHMX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHHSX;

— npuoOpeTeHre YMEHUN OINUCHIBaTh U OOBACHATh (U3UUECKUE SBJICHUS C MCIIOJIb30BAaHUEM
MOJyYEHHBIX 3HAHUI;

— OCBOEHHME METO/IOB pEeIleHHUs] MPOCTEHHIMX PAacyETHBIX 3a/ad C HCHOJb30BaHMEM (PU3HMUECKUX
MOJIEJIEH, TBOPUECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUN HAOII0JaTh MPUPOIHBIE SIBICHUS U BBINOJIHATh OINbITHI, JJAOOPATOpHBIE PabOTHI U
HKCIIEPUMEHTAIBHBIE NCCIICAOBAHMS C UCTIOIB30BaHUEM N3MEPHUTEIBHBIX IPHOOPOB;

— OCBOEHHUE NMPUEMOB paboThl ¢ MH(POpMalueil pu3nueckoro coaepx aHus, BKIOYas HHPOPMALIUIO O
COBPEMEHHBIX IOCTHKECHUSAX (DU3UKH; aHAIIN3 U KPUTHIECKOE OIICHWBaHKHE WH(POPMAIIHH;

— 3HAKOMCTBO cO cdepamMu NpopECCHOHATBHON JeATENbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU HA JOCTIDKEHHSIX (PHU3UIECKON HAYKH

Mecto yueOHoro npeamera «@u3uka» B yueOHOM IVIaHe

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisercs o0s3aTeNbHbIM IPEIMETOM Ha YPOBHE OCHOBHOI'O
obuiero oOpasoBanus. JlaHHas mporpaMmMa IpeaycMaTpuBaeT M3ydeHHe (U3MKM Ha 0a30BOM ypOBHE B
o0béMe 238 u 3a Tpu roja oOydeHus Mo 2 4y B HeAemo B 7 M § Kjaccax W Mo 3 4 B HeJenmo B 9
Kjacce. B TemarnueckoMm MiaaHUpOBaHUU JUIsl 7 U 8§ KJIACCOB INMPEATNOaraeTcsi pe3epB BpEMEHHU, KOTOPHIH
YUUTEIb MOXET HCIHOJb30BaTh IO CBOEMY YCMOTPEHHMIO, a B 9 Kiacce — MOBTOPHUTEIbHO-00001aromuit
MOJ1yJIb

Conep:xanue yueOHoro npeamera « ®usuka

7 Knacc

Paznen 1. ®usuka u €€ poisib B MO3HAHUM OKPYKAIOIIEr0 MUpa

Odusuka — Hayka o mpupoje. SAsnenus npupoabl (MC1). ®dusnueckue sBIEHUS: MEXaHHYECKHE,
TEIUIOBBIE, PJIEKTPUUYECKUE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnueckux BenuuuH. Ousmueckue mpubopsl. [lorpemrHocts
n3MepeHnil. MexayHapo/iHasi CucTeMa €IMHUILI.

Kak ¢msuka u gpyrue ecTecTBEHHbIE HAyKH H3ydaloT MPUPOTY. EcTecTBEeHHOHAYYHBIH METOJ
MMO3HAHMS: HAOIIOCHHE, TTOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBIKCHUE THIIOTE3, YKCIIEPUMEHT IO TIPOBEPKE
TUNOTE3, 00BsICHEHHE HA0II01aeMOr0 siBieHus. Onucanue GU3n4ecKuX sBICHUH ¢ TOMOIIBI0 MOJIEIIEH.

JlemoHCTpanuu

1. Mexanudeckue, TEIUIOBEIE, YIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHS.

2. ®wusnyeckue MPUOOPHI U MPOIICTypa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM U ITU(POBBIM IPUOOPOM

JIabopatopHblie pabOThI U OTIBITHI

1. Onpenenenue eHBI ACICHUS KAl U3MEPUTEIBHOTO MPUOOpa.

2. I3mepenue paccTOsHUH.

3. U3mepenne o0bEéMa )KUIKOCTH U TBEPIOTO TENA.

4. OmnpeneneHue pa3MepoB MajbIX Tell.

5. M3mepenne TeMiiepatypbl Ipy MOMOIIIH KUIKOCTHOTO TEPMOMETPA U TATYHKA TEMIIEPaTyPHl.

6.[IpoBeeHre WCCIICOBAHMS IO IMPOBEPKE THITOTE3bl: JATBHOCTH IOJIETA IAPUKA, IYIIEHHOTO



TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MTyCKA.

Pazgen 2. IlepBoHauanbHbIe CBEICHHS O CTPOCHHUH BEIIECTBA

CrtpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIIME AUCKPETHOE
CTPOEHHUE BEIlleCTBA

JIBumkenne 4dactul BemiecTBa. CBSI3b CKOPOCTH ABMKEHMSI YacTUIl C TemmepaTypoil. bpoyHoBckoe
nBukeHue, 1uddys3us. BzanMoaelicTBre 4acTUIl BEIIECTBA: MPUTHKCHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBAa: CTPOCHHUE Ta30B, JKUAKOCTEH M TBEPIABIX (KPUCTATUMYECKHUX)
Ten. B3auMocBs3b MEXIy CBOMCTBAMM BEIIECTB B pPa3HbIX arperaTHbIX COCTOSIHUSIX W MX aTOMHO-
MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

JlemoHCTpanuu

1. Habnronenue OpOyHOBCKOTO ABUKCHUS.

2. HaGmonenue nuddysuu.

3. Habmroienue siBieHuid, O0bSACHIIOUIMXCS MPUTSHXKEHUEM HITM OTTAIKMBAHUEM YaCTHI] BEILIECTBA.

JIaboparopHbie pabOThI U OTIBITHI

1. Ouenka nuamMeTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (hororpadmii).

2. OnbITHI 110 HAOTIOJCHHUIO TETIOBOTO PACIIMPECHHUSI Ta30B.

3. OnBITHI IO OOHAPYKEHUIO TIEHCTBUS CHUIJI MOJICKYJISIPHOTO HPUTSKEHHUS.

Paznen 3. JIpmkeHne u B3aMMOICHCTBHE TEI

Mexanuueckoe nBHKeHUe. PaBHOMepHOE 1 HepaBHOMepHOE ABMkeHue. CkopocTb. CpeHsisi CKOPOCTh
MIpU HEPABHOMEPHOM JBMKEHUU. Pacuér myT ¥ BpeMEeHH JIBH>KCHHS.

SIBnenune wuHepHuH. 3aKOH WHEpUUU. B3aumoneiicTBHE Ten Kak NpUYMHA H3MEHEHUS CKOPOCTH
NBIDKEHUS Tell. Macca kak Mepa HHepTHOCTH Tena. [noTHocTh BemecTBa. CBA3b MJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIIE 00bEMA BEIECTBA.

Cuita Kak xapakTepuCcTHKa B3aumojiecTBus Ten. Cuia ynpyroct u 3akoH ['yka. 3mepenue cuibl ¢
MOMOIIBIO IUHAMOMETpa. SIBieHue TAroTeHus U cuia TsokecTd. Cuiia TsbkecTH Ha apyrux mianerax (MC).
Bec tena. Hesecomocts. Ciioxenue cui, HapaBJICHHBIX TI0 OHOU npsimoii. PaBHoaelcTByromas cui. Cuna
TpeHus. TpeHne CKOIbKEeHUs U TpeHue nokos. Tpenue B npupoe u rexuuke (MC).

JlemoHCTpanuu

1. HabnroneHne MexaHM4ecKoro ABM)KEHUS Tea.

2. V3mepeHne CKOpOCTH TPSMOJIMHEHHOTO TBUYKEHUSI.

3. Habntoienue siBieHUS MHEPIIUH.

4. HabGmroieHre u3MeHEHHUs CKOPOCTH MPY B3aUMOJICUCTBUU TEI.

5. CpaBHeHue Macc MO B3aUMOJICHCTBHUIO TEI.

6. CrnoxeHue cuJl, HalpaBJICHHBIX 110 OHOH MPSMOH.

JIabopatopHblie pabOThI U OTIBITHI

1. Ompenenenue  CKOPOCTH  PaBHOMEPHOTO  JBHKEHUS (mapuka B KUAKOCTH, MOJIEIIH
AIIEKTPUIECKOTO aBTOMOOWIIS | T.I1.).

2. OnpenienieHne cpeTHel CKOPOCTH CKOJIBKCHHSI OpyCKa WITH MIapHKa 110 HAKJIOHHOW MJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTsKeHUs (1eopMaliin) NPy KUHBI OT TPUII0KEHHON
CHUIBI.

5.0mBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJBXKEHUS OT CWJIBl JaBICHUS U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBnenue TBEPABIX TEN, )KUAKOCTEN U Fa30B.

Hasnenne. CriocoObl YMEHBIIICHHS U YBENTUYCHUS AaBlieHus. J[aBneHue raza. 3aBUCUMOCTD JaBJICHUS
raza oT o0béma, Temneparypsl. [lepenaya maBieHus: TBEPABIMH TEJaAMH, KUAKOCTIMU W Ta3aMu. 3aKOH
[Tackans. [TneBmaTuyeckue MalIUHBI. 3aBUCHUMOCTh JABJICHUS] SKUIKOCTH OT TIIyOHWHBI.
I'uapocraTuyeckuii mapagokc. CooOraronuecs cocybl. [ uapaBindeckue MEXaHU3MBbI.

AtMmocdepa 3emun u armochepHoe naBieHHe. [IpUYMHBI CYIIECTBOBAHUS BO3IYIIHON 00O0JIOUKH
3emumn. OneiTr Toppuueru. M3mepenne armocdepHOro naBiieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS
OT BBICOTHI HaJ ypoBHEM Mops. [Iprbops! ams n3Mepenust atMocepHOro 1aBICHUS.

JleficTBUE >KMIKOCTH W Tra3a Ha MOrPYyXEHHOE B HUX Teno. BrlTankuBaromas (apXumenoBa) CHUia.
3akon Apxumena. [InaBanue ten. BozmyxoriaBanue.

JlemoHCTpanuu

1. 3aBUCHMOCTb J1aBJIEHUS ra3a OT TEMIIEPATYPBHI.



2. [lepenava naBieHUs! )KUIKOCTHIO M Ta30M.

3. Coobmaromuecs: cocypl.

4. T'mapaBardecKuit mpecc.

5. IlposBnenue aercTBUS aTMOC(HEPHOTO 1aBICHHUS.

6. 3aBUCHMOCTh BBITQJIKHUBAIOIIEH CHIIBI OT 00bEMA MOTPY>KEHHOM YaCTH TeNa U TUIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIICH CUIIBI BECY BBITECHEHHOU KUIAKOCTH.

8.YcnoBue muaBaHMs TeN: IJIaBaHUE WIIM TOTPYKEHHUE Tel B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

JlaGopaTopHble pabOThI U OTIBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMa MOrPpYyKEHHON B AKUIKOCTh YaCTH TeJa.

2. OnpenieneHre BHITAIKUBAIOIICH CUJIBI, IEUCTBYIOIICH Ha TEJNO, MOrPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAKUBAIOIICH CHIIBI, JCHCTBYIOMIEH HA TENIO B KUAKOCTU, OT MAaCChI
Tena.

4.0nbIThl, JEMOHCTPUPYIOLME 3aBUCUMOCTb  BBITAJIKUBAIOLIEH CHJIbI, ACUCTBYIOLIEH Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJA U OT MIOTHOCTU KUAKOCTH.

5. Koncrpyupoanue apeoMerpa U KOHCTPYUPOBAHHE JONKU U OIpefelieHue €€
Ipy30I0AbEMHOCTH.

Paznen 5. PaboTa u MOIIHOCTE. DHEPrHs.

Mexanundeckas padora. MOIIIHOCTS.

[IpocTeie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. IlpaBuio paBHOBecusi peluara.
[Ipumenenue mnpaBuiia paBHOBECHS pbluara kK Osoky. «3omotoe mpaBuwio» Mexanuku. KIIJ mpocTeix
MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprusi. KuHernueckas u noreHuuanbHas 3Heprus. [IpeBpamieHue ogHoro Bujua
MEXaHUYECKOM 3HEpPIruu B APyroil. 3aKOH COXpaHEHUsl YHEPIUU B MEXAHUKE.

JlemoHcTpamuu

1. [Ipumepsl MPOCTHIX MEXAHU3MOB.

JlaGopaTopHbIe pabOThI U OTIBITHI

1. Onpenenenne paOOTHI CHIIBI TPEHUS IMPHU PABHOMEPHOM JBIKCHHU TeJlda MO TOPU3O0HTAIBHOM
MTOBEPXHOCTHU.

2. HccnenoBanne yciIoBUi paBHOBECHS phlyara.

3. U3mepenue KII/] HakIOHHOM MI0CKOCTH.

4. N3yuyeHue 3aKk0OHa COXpaHEHHsI MEXaHUYECKON SHEPIHH.

8 Kknacc

Pasnen 6. TennoBsle sBICHUS

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TeOpun CTpOEHMsI BelecTBa. Macca u pa3Mepsl
aTOMOB M MOJEKyJ. OmNbITEl, NOATBEPKIAIOLIME OCHOBHBIE IIOJOXKEHHUS MOJEKYJIIPHO-KMHETHYECKOU
TEOPUH.

Mogenu TBEPIOTO, JKUAKOTO U Ta3000pa3HOro cOCTOssHUH BemiecTBa. Kpucrannuueckue u amopdHsie
Tena. OOBsICHEHHE CBOMCTB Tra3oB, XUAKOCTEH W TBEPABIX TEJI HAa OCHOBE IOJIOXKEHHUH MOJIEKYJISIPHO-
KMHETHYeCKOW Teopun. CMauMBaHNe U KaMJUISIPHBIE sIBJIEHUS. TemnoBoe paclIupeHne U CKaTue.

Temnepatypa. CBsi3b TEMIIEPATYpbl CO CKOPOCTHIO TEIUIOBOTO JIBHKEHHUS YaCTHULI.

Buytpennsst sueprusi. CriocoObl U3MEHEHUsI BHYTPEHHEW SHEpruM: TeIulonepesaada U COBEpIICHHE
paboTel. Buael Teruionepenaun: TeIIONPOBOJHOCTh, KOHBEKIUS, H3TyUCHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemnaooOMeH M TEIIoBOe PaBHOBECHE.
VYpaBHeHue TemioBoro OanaHca. [InaBneHne W oOTBepAEBaHME KPUCTAIMYECKMX BELIECTB. Y IeibHast
teruioTa miuasneHus. [lapoobpazoBanue u konneHcauus. Vcnapenue (MC). Kunenue. Y enbHas Temora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUSI OT aTMOC(EpPHOTO TaBICHHUS.

BnaxHocTp Bo3ayxa.

OHeprus TOIUIMBa. Y IebHAas TEIIOTA CrOPAHUS.

[Tpunnunsl pabotsl TemaoBbix asurareneid. KIIJ terutoBoro asuratens. TeruioBble ABUTaTtenn u
3amuTa okpyskarouei cpeast (MC).

3aKoH COXpaHEeHUsI U MIPEBPALCHHs SHEPTUHU B TEIUIOBBIX mporneccax (MC).

JlemoHCTpanuu

1. HaGmoneHue 6pOyHOBCKOTO JABHKEHUS.



. Habmonenue quddysun.
. Habmonenue sSiBieHMi CMaYMBaHMSI U KAMAJUTSIPHBIX SIBICHUH.
. Habnioienue TenaoBoro paciimpeHus Te.
. I3MeHeHune naBieHus ra3a npyu n3MEeHeHUH 00bEMa M HarPeBaHUU WM OXJIAKICHHUH.
. [IpaBuna uamepeHus remneparypsl
. Buael Tenonepenayu.
. OxnaxeHue npu CoOBEpIICHUH pabOTHI.
. HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUJIAMHU.

10. CpaBHeHUE TEIIOEMKOCTEH Pa3IMYHbIX BEUIECTB.

11. HaGnroieHue KUIICHUS.

12. HaGmoeHre nocTOSHCTBA TEMITEPaTypbl IPU IJIaBJICHUN

13. Mojenu TeIIoBBIX IBUTATEIICH.

JlaGopaTopHbie pabOTHI U OTIBITHI

1. OmbITHI 1O OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJIAPHOTO IPUTSKEHUS.

2. OnBITHI O BBIPAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

3. OnbITH 1O HAOIOIEHHUIO TEIUIOBOTO PACUIMPEHHSI Ta30B, KUIKOCTEH 1 TBEPIBIX TEI.

4. OmnpeneneHue JaBlICHUS BO3lyXa B OaJUIOHE IINPUIIA.

5. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIaBJIEHUSI BO3/yXa OT €ro 00bEMa W HarpeBaHUs WU
OXJIQXKICHHUS.

6. IIpoBepka rumoTe3bl JTMHEHHONW 3aBUCHMOCTH JIJIMHBI CTOJOMKA KHUIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIepaTypshl.

7. HaGmronenue M3MEHEHUsI BHYTPEHHEH JHEPTrUU Tela B pe3ysibTaTe TEeIuIoNnepenayn U paldoThl
BHEIIHUX CHUJI.

8. HUccnenoBanue sSBICHUS TEII00OMEHA MTPH CMEIIMBAHUH XOJIOAHOMN U TOpsSYEi BOJBI.

9. Omnpenenenue KOMUYECTBA TEIIOTHI, MOJYYEHHOTO BOJON MpPH TEIIOOOMEHE C HarpeTbiM
METANINYECKUM LIUJTUHAPOM.

10. Onpenenenue yaenbHOM TEMI0EMKOCTH BEIIECTBA.

11. VccnenoBanue npoiecca UCHapeHHS.

12. OnpeneneHne OTHOCUTEIHHON BIAKHOCTH BO3TyXa.

13 Omnpenenennie yaenbHOM TETUIOTHI TIJIABICHUS JIbA.

Pa3znen 7. DnexTpuueckue 1 MAarHUTHBIE SIBJICHUS.

Onextpuszanus Ten. JIBa poga sMeKTpUUECKHUX 3apsaoB. B3anMopelicTBue 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJIEHCTBUS 3apsyKEHHBIX TEJl OT BEIMYHMHBI 3apsI0B U PACCTOSTHUS MEXTY
TeJIaMH).

Onexrpuueckoe 1nose. Hampsok€HHOCTH — anekTpuyeckoro moias. IlpuHmmn — cyneprno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn osnexTpuuecknx 3apsnoB. OJIEMEHTAapHBIM dnekTpuueckuil 3apsan. CrpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsiia.

ONEKTPUUECKUH TOK. YCIIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOTO TOKA. VCTOYHMKM IOCTOSTHHOTO
ToKa. JleWcTBUS SIEKTPUYECKOro TOKAa (TEIUIOBOE, XMUMHYECKOE, MAarHUTHOE). OJIEKTPUUECKUH TOK B
KUIKOCTAX U razax.

Onektpuueckas uenb. Cuiia Toka. OnekTpuueckoe HarpspkeHue. COnpoTHBIEHHE IPOBOJHHUKA.
VYaenpHOE CONPOTUBIIEHHUE BellecTBa. 3akoH Oma nis yuyacTka nenu. I[locnenoBatensHoe U NapajjiesibHOE
COEIMHEHHE MMPOBOJHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYecKoro Toka. 3akoH JDxoyns—JleHna. DiekTpuueckue LENu U
MOTPeOUTENH PIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

IloctosiHHbIE MarHuThl. B3auMmoneiCTBHE IOCTOSHHBIX MarHUTOB. MarutHoe nose. MarautHoe
noJie 3eMJIM U €ro 3HaueHue Uid Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe 1osie 3JeKTPUYecKOro TOKa.
IIpuMeHeHNE 3IEKTPOMAarHUTOB B TEXHHMKE. JlelicTBUE MAarHMTHOTO IO HA IPOBOJAHHUK C TOKOM.
DNeKTpoABUTaTe b MOCTOSHHOTO TOKa. Vcronbp3oBaHue 371eKTpoIBUTaTeNlel B TEXHUYECKUX YCTPOHCTBaX U
Ha TPaHCIOpTE.

Oneitel @apazest. SBnenHue snekTpomMarHuTHOW uHAyKuuu. I[IpaBuno Jlenma. Dnextporeneparop.
CriocoObl  TOSTyY€HUsI DJEKTPUYECKOW DSHEPruu. OJIEKTPOCTAHIIMM Ha BO300OHOBISEMBIX HCTOYHHKAX
JHEPTUH.

JlemoHCTpanuu

OCoO~NO O WN



. DJeKTpHU3alus Tell.
. JIBa pozia 2JIEKTpUYECKUX 3apsI0B U B3aUMOJECICTBHUE 3apsyKEHHBIX TEll.
. YCTpOWCTBO U ACHUCTBHE JIEKTPOCKOIIA.
. DNeKTpocTaTUIECKast NHYKIIHS.
. 3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.
. [IpOBOJTHUKY U TUAJIEKTPUKH.
. MozaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
. UCTOYHMKH MOCTOSHHOTO TOKA.
. JlelCTBUS IEKTPUYECKOTO TOKA.
0. DeKTpUYECKUi TOK B )KUAKOCTH.
1. I"'a30BBIit pa3psi.
. 3MepeHue cuibl TOKa aMIIEpMETPOM.
. U3mepenue 31eKTpuYeCcKOoro HarpsyKEHUs: BOJIbTMETPOM.
. Peoctar u mara3us conpoTHBIEHUH.
. B3aumopeiicTBrue MOCTOHHBIX MarHUTOB.
. MoniennpoBaHie HEBO3MOKHOCTH Pa3/I€JIeHMs IOJIFOCOB MarHMTa.
. MozaenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MaruuTHO€ noje Toka. JJIeKTPOMarHmr.
. [lelicTBME€ MAarHUTHOTO T0JIS1 HA MPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENb OCTOSSHHOI'O TOKA.
. UccnenoBanue sBJI€HUS 2JIEKTPOMarHUTHOM MHAYKIIMH.
. OnbiTel Dapajes.
. 3aBUCUMOCTh HalpaBJICHUs UHIyKIIMOHHOI'O TOKa OT YCJIOBHUI €ro BO3HUKHOBEHHS.
25. DneKkTporeHeparop MOCTOSHHOTO TOKA.
JlabopaTopHblie pabOThI U OTIBITHI
1. OnbIThI 10 HAOTIOACHUIO STEKTPU3AMH TEJ MHIYKIIUEH U IPH CONPUKOCHOBEHUH.
2. ccnenoBanue AEHCTBUS SJIEKTPUIECKOTO OIS Ha TPOBOIHUKHU M JTUAJICKTPUKH.
3. COopka u mpoBepka padOoThl AMEKTPUIECKON IIEMH MOCTOSHHOTO TOKA.
4. 3mepeHue U peryiupoBaHUE CUIIbI TOKA.
5. I3mepenue u peryIupoBaHue HaMPsKEHUS.
6. MccnenoBanne 3aBUCUMOCTH CHITBI TOKA, HITYIIIETO Yepe3 PE3UCTOP, OT CONPOTHUBIICHHUS PE3UCTOPA U
HaIpPsDKEHUS Ha PE3UCTOPE.
7. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb 3JIEKTPUUECKOIO CONPOTUBIEHUS NPOBOJHMKA OT €ro
JUIMHBI, IIJIOLAH MTOIIEPEYHOr0 CEYEHHs U MaTepuaa.
8.ITpoBepka mpaBuiIa CIOKEHUS HANPSHKEHUH MPH MTOCIIEI0BATEIFHOM COSTMHEHUHN JBYX PE3UCTOPOB.
9. IlpoBepka npaBuiia AJsl CUIIbI TOKA IIPU NapalljieIbHOM COSMHEHUHN PE3UCTOPOB.
10. Onpenenenne pabOTHI AIEKTPHUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.
11. OmnpeneneHne MOIIHOCTH 3JEKTPUUECKOTO TOKA, BBLAEISEMOI Ha pe3ucTope.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUYKY, OT HAIpsHKSHUS Ha HEHl.
13. Onpenenenue KIIJI narpeBarens.
14. UccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUS TIOCTOSIHHBIX MArHUTOB.
15. M3yueHne MarHuTHOTO TOJIs TOCTOSTHHBIX MarHUTOB IIPU MX 00BbETUHEHUH U Pa3/IeICHUH.
16. NccnenoBanue ASWCTBUS SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY .
17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHIIbI B3aUMOJICHCTBHS KAaTYIIIKU C TOKOM M MarHUTa OT
CHJIbI TOKA U HAalpaBJIEHUS TOKA B KaTYyIIIKE.
18. N3yuenue neiicTBUsE MAarHUTHOTO T0JIs1 Ha MTPOBOJIHUK C TOKOM.
19. KoHctpyupoBaHue ¥ U3ydeHHE PaOOTHI DIIEKTPOJBHUTATEIS.
20. Usmepenne KII/[ anekTpoaBuraTenbHON YCTaHOBKH.
21.0O1BITHI TI0 WMCCIIEOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOW WHAYKIUH: HCCIEIOBaHUE HW3MEHEHHIM
3HAUEHUS U HallPaBJICHUS WHAYKIIMOHHOTO TOKA.

P RPO0ONOOOTE, WN B
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9 knacce
Pazgen 8. Mexannueckue IBICHUA
Mexanudyeckoe aBwkeHue. MarepuanpHas Todka. Cuctema orcuéra. OTHOCHTEIBHOCTH



MEXaHUYECKOr0 IBH)KEHUA. PaBHOMEpHOE NpsMOJIMHEHHOE ABUX)eHHEe. HepaBHOMEpHOE MNpSIMOIMHEWHOE
nBukeHue. CpeHsisi © MTHOBEHHAsl CKOPOCTh Tejla NP HEPaBHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOE NpsiMosTHeHOe nBrkeHne. CBoOoHoe nagenne. OnbIThl [ amues.

PaBHOoMepHOE nBMKEHHE 1O OKpyx)HOCTH. Ilepuon m wacrora oOpamienus. JluneitHas u yriosas
ckopoctu. LleHTpocTpeMHuTebHOE YCKOPEHHE.

Ilepeeit 3akoH Hprotona. Bropoit 3akoH Hsrorona. Tperuin 3akon Herorona. IlpuHnun
CYNEPIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CUila TPEHUS CKOJIBKEHUS, CUJla TPEHUS TIOKOs, ApyTrue
BH/IbI TPEHHUS.

Cuna TSKECTHU U 3aKOH BCEMUPHOI'O TATOTEHUA. Y CKOpEHHE CBOOOAHOrO najeHus. JBIKeHNE MIaHeT
Bokpyr Cousniia (MC). [lepBas kocMudeckasi CKOpocTh. HEBECOMOCTh 1 Meperpy3KHu.

PaBHOBecue wmatepuanpHOW ToukH. AOcomoTHO TBEpAOE Tenmo. PaBHOBecue TBEPAOro Tema ¢
3aKpEIUIEHHON OCBIO BpameHus. MoMeHT cuibl. LeHTp TshkecTu.

Nmnynbe Tena. 3menenue umnyibsca. VMnynbe cuiibl. 3aKOH COXpaHEHMsI MMITyJibca. PeakTuBHOE
newkenue (MC).

Mexannueckasi pabota ¥ MOIIHOCTh. PaboTa cui TsKecTd, ynpyroctd, TpeHus. CBs3b SHEpruu u
pabotsl. IloTeHumanbHast SHEPrusl Tena, MOAHITOrO HaJ MOBEPXHOCTHIO 3emiu. lloTeHuumanbHas sHEprus
ckaroil npyxuHbl. Kunernueckas sHeprus. Teopema O KHHETHYECKOW SHEPIrUU. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUMU.

JlemoHCTpanuu

1. HabGnroneHne MexaHM4eCcKoro ABM)KEHUS Tela OTHOCUTENBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHWE TyTeH W TPACKTOPHUU JBWIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIFHO Pa3HBIX Tel
oTCY€Ta.

3. 3mepeHne CKOpOCTH M YCKOPEHHSI TPSIMOJIMHEHHOTO IBUKCHUS.

4. UccnenoBanue MPU3HAKOB PaBHOYCKOPEHHOTO IBUKECHHUS.

5. HaGmroienue qBMKEHUS Teja M0 OKPYKHOCTH.

6. HabOmioneHne MexaHMYECKUX SIBICHUH, MPOUCXOIAMIMX B cucteMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCUTENIFHO KaOMHETa (PH3UKH.

7. 3aBUCHUMOCTh YCKOPEHHSI Te€Jia OT MacChl TeJla U ISHCTBYIOIIEH Ha HETO CHUJIBI.

8. HaGmroieHne paBeHCTBA CHJI TP B3aMMOACHCTBUH TEII.

9. 3meHeHue Beca Tena Mpu YCKOPEHHOM JIBUKEHUHU.

10. Ilepemaya ummysbca MpH B3aUMOICHCTBHHA Tell.

11. IlpeoGpa3oBaHus SHEPTHH MTPU B3aUMOJICHCTBUN TeIl.

12. CoxpaHeHue UMITyJIbCa TIPHU HEYIIPYTOM B3aMMOICHCTBHH.

13. Coxpanenue UMITyJIbca MU aOCOJIFOTHO YIPYTOM B3aUMOJICHCTBUN.

14. HabGmoieHre peakTUBHOTO JBUKCHUSI.

15. CoxpaHeHnue MeXaHU4YECKOH SHEPTUH ITPU CBOOOIHOM Ma/IEHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTUH MPH JBMKEHUH TeJa MO ACHCTBHEM TPy KUHBI.

JIaGopatopHblie pabOThI U OTIBITHI

1. KoncTpyupoBanue TpakTa JUlsl pa3roHa M JajdbHEHIEero paBHOMEPHOTO JIBUKEHUS IIapuKa WU
TEJIEKKH.

2. Ompenenenue cpenHeil CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBH)KCHHUS IIapuKa 10 HAKIOHHOM
IIJIOCKOCTH.

3. OnpeneneHne yCKOpEHUs Teja MpH PAaBHOYCKOPEHHOM JIBHKEHHH 110 HAKIIOHHOM TJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBKEHMU 0e3 HadaJbHON
CKOPOCTH.

5. [IpoBepka rumore3pl: €cid NpU PaBHOYCKOPEHHOM JIBMXKEHMM 0€3 HadalbHON CKOPOCTH IyTH
OTHOCSITCS KaK psii HEYETHBIX YHCENl, TO COOTBETCTBYIOLME MPOMEXKYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHHUSI CKOJILKEHUS OT CUIIbl HOPMAJIBHOT'O IaBJICHUS.

7.0npenenenue Kodh HUIMEHTa TPEHUS CKOJBKEHUS.

8. Onpenenenune xECTKOCTH MPYKUHBI.

9. Omnpenenenuie pabOTHl CHJIBI TPEHUS IMPU PABHOMEPHOM JBHXKEHHMU TeJla MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

10. Ompenenenune paboOTBl  CWJIBI  YOPYroCTH MNpH  MOABEME TIpy3a C HCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.



11. Vzy4yeHue 3akoHa COXpaHECHUS SHEPTUH.

Paznen 9. Mexanuueckue KoaeOaHUs U BOJHBI

KonebarenbHoe amxenune. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMI: MEpPHOJ, YacTOTa, aMIUIMTYAA.
MareMaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpaiienne sHepruu npyu KoiaedaTeIbHOM JIBHKCHUU.

3aryxatomue kosiebanus. BeiHyx)aeHHbIe KojeOanus. Pe3onanc. Mexanndeckue BoiHbL. CBOWMCTBa
MEXaHUYECKUX BOJH. [IponosibHbIE U TONEpeYHbIEe BOJIHBI. J{JI1MHA BOJIHBI U CKOPOCTh €€ pacpOCTPaHEHUS.
MexaHudeckre BOJIHBI B TBEPIOM Telie, ceiicMuueckue BosHbl (MC).

3ByK. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. MH(ppa3ByK U yIbTpa3ByK.

JeMoHcTpaunun

1. HaGmonenne konebGaHui Tes MOJ ACHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HabGmonenue konebaHuii rpy3a Ha HUTH U Ha PY>KUHE.

3. HaGmroienue BBIHYKICHHBIX KOJI€OaHUN M pEe30HAHCA.

4. PacripocTpaHeHne MPOAOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

5. HaGmroienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHUH pe30HaHC.

JIaboparopHbie pabOThI U OTIBITHI

1. Onpenenenre 4acTOTHl U Mepuoia KoineOaHu MaTeMaTHYeCKOro MasTHUKA.

2. OnpeneneHre 9acTOTHI U MEPHOAA KOJICOAHUH MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH Mepro/ia KoieOaHUi MOABEIICHHOTO K HUTH IPpy3a OT JJIMHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH NIEpUOa KOJeOaHN TPy KUHHOIO MasiTHUKA OT Macchl Ipys3a.

5. [IpoBepka HE3aBUCUMOCTH MEpHOJIa KoJieOaHH rpy3a, MOIBEHIEHHOTO K HUTH, OT Macchl Ipysa.

6. OnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD IEPHO/Ia KOJICOAHUH MPYKUHHOTO MAasSTHUKA OT MacChl
rpy3a U KECTKOCTU MPY>KUHBI.

7. 3mepeHne yCKOpEeHUs: CBOOOHOTO TIaICHHS.

Pa3znen 10. DnekTpoMarHuTHOE MOJIE U 3JIEKTPOMArHUTHBIE BOJTHBI

DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMAarHuTHbIe BOJIHBL. CBOMCTBA 31€KTpOMarHuTHbIX BoJH. lllkana
ANEKTPOMArHUTHBIX BOJH. Vcronbp30BaHe 3JI€KTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U.

DnexTpoMarHuTHas npuposa csera. CkopocTh cBeTa. BoinHOBbIE cBOHCTBA CBETA.

JlemoHcTpamuu

1. CBoilicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

JlabopaTopHble pabOTHI U OTIBITHI

1. I3ydeHune CBOMCTB AJ€KTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pazgen 11. CBeToBbIe sIBICHUS

JlyueBass mognenb cBera. Mcrounuku cBera. IlpsimonuHeliHOe pacnpocTpaHEHHE CBeTa. 3aTMEHUS
Comnna u Jlynsl. Otpaxenue cBera. I[lmockoe 3epkano. 3akoH oTpaxkeHus cpeta.llpemomiienue cperta.
3akoH npenomiieHus cBeTa. [lolHOe BHyTpeHHee oTpaxeHue cBeta. Mcnonb30BaHue MOJHOTO BHYTPEHHETO
OTpPaXEHHUS B ONTHYECKUX CBETOBO/IAX.

Jlunza. Xon nmydeit B mmuH3e. OnTHueckas cucreMa QoroammapaTta, MUKpockomna u teneckona (MC).
I'na3 kak ontuyeckas cucreMa. bin3opyKkocTh U JabHO30PKOCTb.

Pasnoxxenne Oemoro cBera B cmekTp. OnbiTel HpetoToHa. CrokeHHe CHEKTPAIbHBIX I[BETOB.
Jucnepcus caera.

JlemoHCTpanuu
. [IpssMonrHEHOE pacIIpOCTPAHEHHE CBETA.
. OTpaxkenue cBera.
. [lomydenune n300pakxeHUii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
. [IpenomiieHue ceera.
. OnrTnyecKkni CBETOBOI.
. XoJ myueil B coOuparomiei JuH3e.
. X0z Jiy4el B pacCenBaroLIEeH JIMH3E.
. Ilony4yenune n300paxxeHnit C MOMOIIBIO JHH3.
. [lpuanMn neiictBus GoroanmapaTa, MUKPOCKOIA U TEIECKOMa.
10. Mogens riiasa.
11. Pa3noxenue 6enoro cBeTa B CIEKT.
12. TTony4yenne 6e10r0 CBETa MPH CIIOKEHUH CBETa Pa3HBIX IIBETOB.
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JlaGopaTopHbie pabOTHI U OTIBITHI

1. MlccnenoBanne 3aBUCUMOCTH yTJIa OTPa)KEHHs CBETOBOTO JIyya OT yTIJjia MajeHuUs.

2. NzydyeHne xapakTepuCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanne 3aBHCUMOCTH YIJIa TPEIOMIIEHHS CBETOBOIO JIy4a OT yrIja MajeHUs Ha TPaHUIE
«BO3JIyX—CTEKJIO».

4. [Tomyyenue n300paKeHU C MTOMOIIBIO COOMPAIOLICH JTHH3HI.

5. Onpenenenue (HOKyCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIEH JINH3HI.

6. OnBITHI IO Pa3IOKEHHUIO OEIOTO CBETA B CHEKTP.

7. OnBITHI IO BOCIIPUATHUIO [[BETA MPEIMETOB MIPHU UX HAOIIOJCHUH Yepe3 LIBETOBbIC (DUIIbTPHI.

Paznen 12. KBanToBble siBIeHUS

OmnsiTel Peszepdopaa u mianerapHas mojenb aroma. Monens atoma bopa. Vcnyckanue u normnouieHue
ceera aroMoM. KBaHTHI. JIMHEWYaThIE CIIEKTPHI.

PaguoaktuBHOCTh. AJbda-, Oera- u ramma-uznydeHus. CTpoeHue artoMHoro siapa. Hykinonnas
MOJI€Tb aTOMHOTO sizipa. M30Tomsbl.

PanuoakTtuBHbIe peBpanienus. [lepuos nomypacmnaga aTOMHBIX SAEp.

SnepHble peakiuu. 3aKOHbI COXpAaHEHUs 3apsJOBOTO M MAacCOBOT'0 YHCEN. DHEPrusi CBSI3M aTOMHBIX
snep. CBa3b Macchl U 3Hepruu. Peakuuu cunrtesza u aeneHus sgep. Mcrounuku sHeprun CosHIA U 3BE3N
(MCO).

Snepnas sHepretuka. JleicTBHs paAMOAKTUBHBIX U3NTyuYeHUN Ha kuBble opraHnuzMsl (MC).

JlemoHCTpanuu

1. CriekTpsl U3Ty4eHUs U MOTIIOIICHUS.

2. CriexTpbl pa3In4yHbIX T'a30B.

3. Cniextp Bozmopoaa.

4. HabGnroenue TpekoB B kKamepe Buibcona.

5. Pabora cuéryrka MOHU3UPYIOMINX U3TYUEHH.

6. Peructpanus u3nmydeHus NpUPOIHBIX MUHEPAIIOB U IPOTYKTOB.

JlaGopaTopHbIe pabOThI U OTIBITHI

1. HaGmoieHre CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB M3ITy4YCHUSI.

2. UccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUHU YACTHUIIBI [0 TOPMO3HOMY IyTH (110 oTorpadusim).

3. 3mepenue paanoakTuBHOTO (hoHa.

IToBTOpUTENBEHO-00001IAIOLINI MOTY B

[ToBTOpHUTENBHO-0000IIAONINI  MOIYJIb TPEAHA3HAYeH JUIsi CHUCTEMaTh3alud W 0000IIeHUs
MPEIMETHOTO CO/IEPIKAHUS U OIbITA JESITeIbHOCTH, IPUOOPETEHHOTO MPH U3YUYEHHUHN BCETo Kypca (GU3UKH, a
TaKkKe A1 NOAroToBKM K (OCHOBHOMY TrOCyJapCTBEHHOMY JK3aMEHy MO (u3MKe Uil o0ydarommxcs,
BBIOPABILIUX ATOT YyUE€OHBIH NpeMeT.

[Ipu u3yueHun JaHHOTO MOJYJIS PEAU3yIOTCA U CUCTEMATU3UPYIOTCS BUJBI JESATEILHOCTH, HA OCHOBE
KOTOPBIX 00ecneunBaeTcs JIOCTHKEHHE NPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToB
oOyudeHus, pOpMHUpPYETCs] €CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHUE HAyUHBIX METOJOB HCCIEIOBAHUS
SABJICHUM MPUPOABI M TEXHUKH, OBJAJEHHE YMEHUSMHU OOBACHATh (PU3MUECKUE SIBICHUS, NPUMEHSSA
MOJIy4YE€HHbIE 3HaHMsI, pelaTh 3a/add, B TOM YHCIIe KaUECTBEHHbIE U SKCIIEpUMEHTAIIbHBIE.

[TpuHIMNMATBHO JESATEIbHOCTHBIM XapakTep JaHHOTO pasjena peainusyercs 3a C4€T TOro, 4To
y4Yaluecsl BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM IpeIaraeTcs:

- Ha OCHOBE IOJYYCHHBIX 3HAHMH paACIO3HABAaTh W HAYYHO OOBSICHATH (PU3MUECKUE SIBICHHUS B
OKpY’Karollel MpUpo/ie U TOBCETHEBHOM KU3HH;

- UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIICAOBAHUS (PU3UUECKUX SBICHHHA, B TOM YHCIE Ul MPOBEPKH
THITOTE3 U TIOJTYYCHHUSI TEOPETHUECKUX BBIBOJIOB;

- OOBSICHATH HAyYHBIE OCHOBBI HanboJiee BaKHBIX JOCTH)KEHUIH COBPEMEHHBIX TEXHOJOTHH, HalpuMmep,
MPAKTUYECKOTO HCIOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPTUHM Ha OCHOBE 3aKOHA IpEBpallleHUs U
COXpaHEHHUS BCEX U3BECTHBIX BUIIOB DHEPTUH.

Kaxnas 13 TeM naHHOro paszena BKJIIOYAeT SKCHEPHUMEHTANbHOE HCCIeoBaHUE 0000IaroIero
xapakTepa. Paznen 3aBepiaercss MpoBeIeHUEM AUAarHOCTUYECKON M OLIEHOYHOU paboThl 32 KypC OCHOBHOM
IIKOJIBI.



Ilnanupyemble pe3yabTaTbl O0CBOeHHsI Yy4eOHOro mpeamera «@®u3znka» Ha ypoBHE OCHOBHOIO
o01ero oopa3oBaHus

N3yuenne yuebOHOTO mpenmera «®Du3nKa» Ha ypOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS IOJKHO
o0ecreunBaTh JOCTHKCHHUE CICAYIOIIUX JTHYHOCTHBIX, METAIIPESIMETHBIX U TPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yIbTaTOB.

Juunocmuule pe3ynomamul

[TarpuoTrveckoe BOCIIUTAHKE:

— MPOSIBJICHHE WHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DM3MUECKON HAYKH;

— IIEHHOCTHOE OTHOIIICHHE K JIOCTHKEHUSM POCCHHUCKUX YUEHBIX-(PU3UKOB.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

— FOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYKJICHHH OOIIECTBEHHO-3HAYUMBIX U TUUECKHUX MPOOIIeM,
CBSI3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUH (PU3UKH;

— OCO3HAHUE BAXHOCTH MOPAITbHO-3TUYECKHUX MTPUHITUIIOB B AEATEILHOCTH YUEHOTO.

OCTETHYCCKOEC BOCIIUTAHHUE:

— BOCIIPUATHE ICTETUYECKUX Ka4ueCTB (DU3NUECKON HAYKH: €€ TApMOHUYHOTO MTOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

LlenHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HAaHHME IEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHA TEXHOJIOTHA, BaXKHEH- e COCTABIAIOIICH KyIbTYPbI;

— pa3BUTHE HAYYHOU JII0O03HATEILHOCTH, HHTEPECA K UCCIICIOBATEIHCKON ACTEIHHOCTH.

dopMUpOBaHUE KYJIbTYPbI 3A0POBbSI U SMOIIMOHAIBHOTO OJIArOMOTYYHs:

— OCO3HAaHHWE IIEHHOCTH 0e30macHOro oOpa3a KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BOKHOCTH TIpaBWJI 0€30MacHOr0 MOBEICHHS Ha TPAHCIIOPTE, HAa JOporax, ¢ AJIEKTPUYECKUM U TEIJIOBBIM
000py/I0BaHUEM B JIOMAITHUX YCIIOBHSIX;

— c¢(hOpMUPOBAHHOCTH HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKOTO K€ MpaBa y
JPYToro 4eaoBeKa.

TpynoBoe BocniuTanue:

— aKTHBHOE y4yacTH€ B PELICHWU NPAKTUYECKUX 3a7ad (B paMKax CEMbH, IIKOJBI, TOPOJa, Kpas)
TEXHOJIOTUYECKON U COLMANIbHON HAMPaBICHHOCTH, TPEOYIOLIUX B TOM YHUCIIe U (PU3UUECKUX 3HAHMIA;

— UHTEPEC K MPAKTUYECKOMY H3YUEHHUIO NMpodeccuid, CBA3aHHBIX C (PU3UKOM.

DKOJIOrMYeCKOE BOCIIUTAHHE:

— OpUEHTAIMsI Ha MpUMEHEHHE (U3MYECKUX 3HAHUU IS PEIICHUs 3a7ad B O0JacTH OKpYyKarolen
Cpelibl, TUTAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH WX BO3MOYKHBIX TOCIEICTBUMN ISl OKPYKAIOIIECH Cpeibl;
— OCO3HaHUE TI00aTBHOTO XapaKTepa IKOJOTHYECKUX MPOOJIEM U IMyTeH UX PEIIeHUs.

Anantanust 00yJaromerocs K U3MEHSIOIIMMCS YCIOBUSM COLIMATBHONM U IPUPOTHOM CPEJIb:

— TOTPeOHOCTh BO B3aUMOJICHCTBUM TPHU BBHIMOJHEHUHM HCCIEIOBAHUN M TPOEKTOB (PU3MUecKOn
HAIMpPaBIEHHOCTHU, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHX;

— TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeATeTbHOCTh;

— MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHMIA, B TOM 4uClIe (OPMYIUPOBATH WU, TOHITHS,
TUTIOTE3bl O (U3MUYECKUX OOBEKTaX U SBJICHUSIX;

— O0Cco3HaHUE 1e(PUIIUTOB COOCTBEHHBIX 3HAHUHM U KOMIETEHTHOCTEH B 00JIaCTH (PU3UKH;

— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHNUN HOBBIX (PU3NYECKUX 3HAHMI;

— CTpEeMJICHHE aHAIU3UPOBATh M BBISBISATH B3aUMOCBSI3U TPUPOJIBI, OOIIECTBA U YIKOHOMHUKH, B TOM
YHUCJIE C UCTIOh30BaHUEM (PU3MUECKUX 3HAHUI;

— OIICHKAa CBOMX JEHCTBHI C Y4€TOM BIMSHHUSA Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX TIIOOATBHBIX
IMOCJICICTBHIA.

Memanpeomemmbsie pe3yibmamnol

YHuBepcanbHbIE TT03HABATEIbHBIE TCUCTBUS

ba3oBrie mornueckue aeHCTBUS:

— BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHHUH);

— YyCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUS /Ui 0000IIEHUs U CPAaBHEHUS;

— BBISIBJIATH 3aKOHOMEPHOCTH ¥ MMPOTUBOPEUHS B pacCMaTpPUBAEMbIX (paKTaX, TaHHBIX M HAOIIOICHUSX,
OTHOCSIIHUXCS K (PU3HYECKUM SIBJICHUSM;

— BBIIBJISITh MPUYHMHHO-CIICJICTBEHHBIE CBS3M MPU H3YYCHHH (PU3NYECKUX SBICHUH U TIPOIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JISTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUCHUH, BBIJIBUTATh THITOTE3bI



0 B3aMMOCBSI35X (PU3NUECKUX BEIUUMH;

— CaMOCTOSITETILHO BBIOMPATh CIOCO0 perieHus: yueOHoi Gpu3nueckoii 3aaun (CpaBHEHHE HECKOIBKUX
BapHaHTOB pellIEeHUs, BBIOOp Hanbosee MOoAXO0SIIETO ¢ yUETOM CaMOCTOSITEIHHO BbIIEJICHHBIX KPUTEPUEB).

basoBble nccnenoBareabcKue AeUCTBUS:

— UCIIOJIb30BaTh BOIPOCHI KaK UCCIIE0BATEILCKUNA HHCTPYMEHT IMO3HAHUS;

— TPOBOJAUTH IO CAMOCTOSITEJILHO COCTaBIEHHOMY IUIAHY OIBIT, HECIOXHBIA (hU3NIECKU
SKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHUS;

— OILICHWBATh HA MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(POPMALIUIO, MOTYUYCHHYIO B X0/I€ HCCIEIOBAHNUS
WM 9KCTIEPUMEHTA;

— CaMOCTOSITeNIbHO (OPMYJIMpPOBaTh OOOOIIEHUS W BBIBOABI IO pe3yibTaTaM IPOBEAEHHOTO
HaOII0/IEHUS, OIBITA, UCCIICOBAHNUS;

— MPOTHO3UPOBATh BO3MOXKHOE JaJbHEUIIee pa3BUTHE (PU3UUYECKUX MPOILIECCOB, a TAaK)KE BBIIBUTATH
MIPEINOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora c nuadopmarnueii:

— MPUMEHSTH Pa3IMYHbIe METOAbl, HHCTPYMEHTBI U 3alPOCHI MIPHU MOUCKE U 0TOOpe MHPOPMAIIUN WU
JTAHHBIX C yU4ETOM NPEATIOKEHHON YUeOHOH (PU3NUECKON 3aJauu;

— aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIMIO PA3TUYHBIX BHAOB U (hopm
IIpE/ICTaBICHMUS;

— CaMOCTOATEJIbHO BHIOMpATh ONTUMANbHYIO (opmy npeacTaBieHus uHopmanuu U
WLTIOCTPUPOBATh peIIaeMble 3aJadyd HECIOXHBIMH CXEMaMH, TuarpaMMamMH, WHOW TpapuKod U HX
KOMOHWHAIIUAMU.

YHuBepcanbHble KOMMYHUKATUBHBIE IECTBUS

OO0eunue:

— B X0JIe 00CYXJIeHHs Y4eOHOTO MaTepualia, pe3yIbTaToB JJAOOPaTOPHBIX pabOT M MPOEKTOB 33J1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl M BBICKA3bIBaTh HJEU, HALIEJICHHBbIE HA pEIICHUE 3a/ayl U
nojJepkaHue 0JaroKenaTeIbHOCTH OOILEHUS;

— COTMOCTAaBJATh CBOM CYXXICHHS C CYXISCHUSMH JPYIHMX YYaCTHUKOB JMaiora, oOHapyXHBaTh
pa3IM4Mre U CXOJICTBO MO3ULIMIA;

— BBIPAXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

— nyOJIMYHO TPEACTaBIATh PE3yJbTaThl BBINOJHEHHOIO (PU3MYECKOrO OMbiTa (3KCIEpUMEHTA,
UCCJIEIOBAHMsI, IPOEKTA).

CoBMecTHas I€SITENIBHOCTD (COTPYAHUYECTBO):

— MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBHIYaJbHON PabOThl MPU PELICHUU
KOHKPETHOU (pr3nyeckoi mpoOiems;

— IPUHMMATH €U COBMECTHOM [JESATEIBHOCTH, OPraHU30BBIBAaTh ICHCTBHUS NO €€ JTOCTHXKEHHUIO:
pacmpenenaTth poyid, OOCYyX AaTh MPOLECChl M Pe3yJbTaThl COBMECTHOW paboThl; 0000maTh MHEHUS
HECKOJIBKUX JIIOJEH;

— BBINOJIHATH CBOIO 4acTh paOOThI, TOCTUrasi KAYECTBEHHOI'O Pe3yJibTaTa 110 CBOEMY HAINpaBJICHUIO U
KOOPJAUHUPYS CBOU JEHCTBUSI C APYTHUMHU WIEHAMU KOMaH/bI;

— OLEHUBAaTh KadyeCTBO CBOEro BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

YHHUBEpCAIbHBIE PETYJIATUBHBIE TEHCTBHS

Camoopranuzanus:

— BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIUX sl pelIeHnus GU3NYECKUX
3HAHUM;

— OpPHEHTUPOBAThCS B PA3IUYHBIX MOAXOAAaX MPHUHATHS peleHUH (MHIWBUIyaIbHOE, MPUHSATHE
pellIeHns B IpyNIe, NIPUHIATHE PELLICHUI TPYIION);

— CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pelIeHHs] (U3NYECKO 3a7auu WM IJIaHa MCCIEA0BaHUS C
y4€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeAaraeMble BapuaHThI
penieHui;

— JleNaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHE.

CaMOKOHTpOIIB (peduiekcusi):

— J1aBaTh aJIeKBaTHYIO OLIEHKY CUTYalluu U Mpeasiarath MjiaH e€ U3BMEHEHUs;

— OOBSCHATH MPUYMHBI JOCTHXKEHUS (HEIOCTHIKEHHsI) pe3yJIbTaTOB JIEATEIbHOCTH, /JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;



— BHOCHUTb KOPPEKTHUBBI B I€ATEIILHOCTD (B TOM YHCJIE B X0/ BBIIIOJHEHUS (PU3UYECKOTO HCCIIEI0BAHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIMXCS CHTyalluld, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIIUX TPYJHOCTEH;

— OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUIM.

OMOUMOHAIbHBIN UHTEIJIEKT:

— CTaBUTH ce0sI HA MECTO APYroro 4ejoBeKa B XOJE€ CIOpa WM JUCKYCCHH Ha HAYYHYIO TEMY,
[IOHUMAaTbh MOTHUBBI, HAMEPEHMSI U JIOTUKY JPYIOro.

[TpunsiTHE CEOS U APYTHX:

— NpU3HaBaTh CBOE IMPABO Ha OIIMOKY IpPU pelIeHHH (U3UYECKUX 3a/ad WIK B YTBEPKICHUAX Ha
Hay4yHbIE TEMBI U TAKOE YK€ MPaBO JPYTroro.

Ilpeomemmnoie pe3yromamot

7 knacc

IIpenmetHble pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXkaTtb C(OPMHUPOBAHHOCTh Y
o0yyJaromuxcs yMEeHUi:

— UCMOJIb30BaTh MOHATHUSA: (PU3UYECKHE U XUMUUECKHUE SIBJICHUS; HaOIOJCHUE, IKCIICPUMEHT, MOJIEIb,
TUIIOTE3a; AWHUIIBI (PU3MUYECKUX BETUYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHHsI BemiecTBa (TBEpAOE,
KHJIKOE, razo00pa3zHOe); MEXaHHMYECKOE [BU)KEHUE (paBHOMEPHOE, HEPaBHOMEpPHOE, NPSMOJIUHENHHOE),
TpaeKToOpus, paBHOAEHCTByIOmIAass cwi, Jedopmanus (ympyras, IUIACTHYECKas), HEBECOMOCTb,
cooOmIatoIIeCs COCY/Ibl;

— paznuuaTh sBiIeHUS (IUQQy3us; TEIUIOBOE ABIKEHHE YacTHUI[ BEIIECTBA; PABHOMEPHOE JIBUKCHUE;
HEpaBHOMEPHOE JBM)KEHHUE; MHEPLMs; B3aUMOJCICTBHUE Tel; paBHOBECHE TBEPIBIX TENl C 3aKPENIEHHOM
OCBIO BpaIlleHHsI; TIepeiavya JaBJIeHUs TBEPABIMH TeIIaMH, KHUJIKOCTSIMH U Ta3aMu; aTMOoc(hepHOe NaBJICHUE;
IUIaBaHUE TeJl; IPEBpAIlleHUs] MEXaHHUYECKOM SHEpruM) I0 ONUCAHUIO MX XapaKTepHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JTaHHOE (PU3UIECKOE SBIICHHE;

— pacno3HaBaTh IMPOSBICHUE M3YUYEHHBIX (U3UYECKUX SBJICHUN B OKPYXAlOIEM MHpE, B TOM
yrcae (pu3nuecKue SIBICHUS B MPH- POJE: MPUMEPHI JIBMKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKUBOW U
HEXXMBOH Ipupoje; NeiCcTBUE CUJIbl TPEHUS B NMPHUPOJE U TEXHUKE; BIUSHHE aTMOC(EPHOro JaBJICHUS Ha
KMBOW OpPraHW3M; IUTaBaHUE PbIO; ppIYard B Telle YeJIOBEKa; IPH STOM MEPEBOANUTH MPAKTUYECKYIO 3aady B
yueOHY10, BBIIEISITh CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (U3UUECKUX SBICHUM;

— ONMCHIBATh M3yUEHHBbIE CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIOJIb3Ysd (PU3NYECKUE BETUUUHBI
(Macca, 00bEM, MIOTHOCTh BELIECTBA, BpEMsl, MyTh, CKOPOCTb, CPEIHAS CKOPOCTb, CHUJIa YNPYTOCTH, CHUJIa
TSKECTH, BEC Tella, CUjla TPeHUs, JaBieHue (TBEPAOro Tena, KUJIKOCTH, rasza), BbITAJIKHBAIOUIas cuia,
MeXaHu4eckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbL, KOA(QQHUIMEHT IOJEe3HOTO JEHCTBUS
MEXaHM3MOB, KHHETHYECKass M IMOTEHIHallbHAs DJHEpPrus); NpH ONHCAHUM NPABWIBHO TPaKTOBAaTh
(bu3n4YeCKUit CMBICI UCTIONIB3YEMBIX BEJTMUNH, UX 0003HAYEHUS U €IUHUILIBI (PU3MUYECKUX BEIWYHH, HAXOIUTh
(GopMyIibl, CBSI3bIBAIOIIME JaHHYIO (PU3UYECKYIO BEJIUYMHY C JIPYTUMH BEJIMYMHAMM, CTPOUTH Tpapuku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

— XapaKTepU30BaTh CBOMCTBA Tel, (U3NUECKUE SBICHUS U MPOLECCHI, UCIIONb3YsI TPaBUIIa CI0KEHUS
cuil (BIOJIb OJHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMesa, IPaBUIO PaBHOBECHS pbluara
(6noka), «30J0TO€ MPaBUIIO» MEXAHHMKH, 3aKOH CO- XPAaHEHHS MEXaHMYECKOW 3HEpPruM; IpHU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BBIPAKEHUE;

— OOBSICHATh (PU3MUECKHE SIBIECHUS, TPOIECCHl M CBOWCTBAa TeEI, B TOM UYHCJIE U B KOHTEKCTE
CUTyallull NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NMPUUYUHHO-CIEACTBEHHBIE CBSA3H, CTPOMTH
oOBsicHeHHe M3 1-2 JOrMYecKkHux IIaroB ¢ OMNOpod Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHHI,
(U3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

— pematrb pacu€THble 3aadyd B 1-2 JEHCTBUS, MCIONB3Ys 3aKOHBI M (DOPMYIIbI, CBSI3bIBAIOLIME
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJlaudl 3allUCBIBATh KPATKOE YCJIOBHUE, MOACTABIAThH
¢bu3nyeckre BEIUNYUHBI B (OPMYJIBI U MPOBOJUThH pacu€Thl, HAXOAUTH CIIPABOYHBIC JIaHHbIE, HEOOXOIMMbIE
JUISL peLIeHus 3a1a4, OLICHUBATh PEATUCTUYHOCTh MOJYyYEHHOH (hU3NYECKON BETUUHHBI;

— pacrmo3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpU MOMOIIM (U3NYECKUX METOJIOB; B
ONMCAaHUM UCCIIEAOBAHMS  BBLACIATH IPOBEpSIEMOE  IpeanojoXkeHue (TUmoresy), pasiuyaTh M|
MHTEPIPETHUPOBATh TMOJYUYEHHBIH pe3yibTaT, HAXOIUTh OLMIMOKM B XOJ€ OINbITA, JeJaTh BBIBOJBI MO €ro
pe3yJibTaTam;

— TMPOBOJUTH ONBITHl IO HAOMIOJCHHUIO (U3NYECKUX SIBICHUH HIM (DU3MYECKMX CBOMCTB Tell:
dbopMynpoBaTh MpPOBEPSIEMbIE MPENOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOIO 000PYAOBaHUS,



3aIlMCBIBAaTh XOJI OBITA U (POPMYJIUPOBATH BBHIBOJBI;

— BBITOJIHATH NPSIMBIE U3MEPEHUS] PACCTOSHHUS, BPEMEHHU, MacChl Tesa, 00bEMa, CUIIBI U TEMIEPATYPHI
C MCIIOJIb30BaHMEM aHAJOTOBBIX U IHU(PPOBBIX NMPHOOPOB; 3alMCHIBATH MOKa3aHHUA HMPUOOPOB C Y4ETOM
3aJJaHHOI a0COIOTHOM MOTPEITHOCTH N3MEPEHUH;

— TIPOBOAMTH HCCIEAOBAaHHE 3aBUCUMOCTH OJHOM (U3MYECKOM BEIMYMHBI OT Jpyro c¢
MCIIOJIb30BAHUEM TPSIMBIX W3MEPEHUH (3aBHCHMOCTH IYTH PAaBHOMEPHO JIBMIKYIIETOCS Tela OT BPEMEHH
JBYDKEHUS TE€Ja; CHJIbl TPEHUS CKOJBKEHUS OT CUJIbI JIaBJICHUS, KauecTBa 0OpabOTKH MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHsI OT IUIOLIAJM CONPHKOCHOBEHHUS TEJ; CHJIBI YHOPYTOCTH OT YIJIHHEHUS
IPY>KHUHBI;, BBITAJKUBAIOIIEH CUIIbI OT 00bEMa NOrpYKEHHOM YacTH Tesla M OT IJIOTHOCTH YKUJAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT TNIyOWHBI, HA KOTOPYIO MOTPYKEHO TENO; yCIOBUHN IUIaBaHUS Tell,
YCIIOBHM paBHOBECHS pbluara U 0JIOKOB); y4aCTBOBATh B IUIAHUPOBAHUM Y4€OHOIO UCCIIEI0BaHMs, COOMPATh
YCTaHOBKY M BBINIOJHATH HM3MEpPEHHs, CIenys TNPeAIOKECHHOMY IUIaHy, (UKCHUPOBATh pe3yJbTaThl
MOJyYEHHOH 3aBHCHMOCTH (M3UYECKUX BEIMYMH B BMJE NPEAJIOKEHHBIX TaOIUI U rpaduKoB, JeaaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIICAOBAHMS;

— IPOBOAUTH KOCBEHHBIE M3MEpEeHMsI (PU3NYECKMX BEIUYMH (IUIOTHOCTh BEIIECTBA JKUAKOCTH H
TBEPIIOTO Tella; CUjla TPEHHUS CKOJBKEHUS; JIaBICHUE BO3]yXa; BBHITAJKUBAIONIAS CHJIA, NEHCTBYIOIIAs Ha
HOTPY>XKEHHOE B KHJIKOCTb TeNo; KO3()(UIMEHT MONe3HOro NEHCTBUS MHPOCTBIX MEXAHHU3MOB), CIEAys
MPEUIOKEHHOW MHCTPYKIUH: MPH BBIMOJHEHUH U3MEPEHUI cOOMpPaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUUCIIATh 3HAUEHUE HCKOMOI BEJTMUUHBI;

— co0II0AaTh MpaBUIIa TEXHUKU 0€30IacHOCTH P paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

— YKas3blBaTh NPUHIMIBI JAEHCTBHS NPUOOPOB M TEXHUUECKUX YCTPOWCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIINECS COCYAbI, OapOMETp, phlvar, MOJBUKHBIN M HEMOABIKHBIA OJIOK, HAKIOHHAS
IJIOCKOCTB;

— XapaKTepH30BaTh MPUHIUMBI JCUCTBUS HM3YYCHHBIX HPUOOPOB W TEXHUYECKUX YCTPOMCTB C
OIOpPOM Ha MX ONMHUCAHUSA (B TOM YHCIE: MOALIMIIHUKY, YCTPOMCTBO BOJONPOBOJA, MHIPABINYECKUN Mpece,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HCIONB3Ys 3HAHUS O CBOWCTBAX (PU3NUIECKUX
SBJICHUH U HEOOXO0MMble (hPU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— TMPHUBOJUTH HPUMEpPHl / HAXOAWUTh HMH(OPMAIMIO O MpUMEpax MPAKTHUYECKOTO HCIOJIb30BAHMUS
¢u3nyeckux 3HaHUNH B TIOBCEAHEBHOM >KM3HU JUIsl obOecredyeHUs: O€30IacHOCTH NpU OOpaIleHUU C
npuOOpaMH ¥ TEXHUYECKHMHU YCTPOMCTBaMH, COXPAHEHHS 3I0POBbS U COOIIOJICHUS HOPM HKOJIOTHIECKOTO
MIOBEJICHUSI B OKPY KaloLIel cpeie;

— OCYIIECTBISTh OTOOP MCTOYHHKOB MH(pOpPMAaNUU B ceTh VIHTEpHET B COOTBETCTBHUU C 3aJaHHBIM
MIOMCKOBBIM 3alpocoOM, Ha OCHOBE UMEIOIMXCSA 3HAHUN W MyTEM CPaBHEHUS pPAa3JIMYHBIX HMCTOYHHKOB
BBIJICNIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCSI MTPOTHBOPEUYMBON MITH MOXKET OBITH HEJJOCTOBEPHOM;

— UCIIOJIb30BaTh NPU BHIMOJIHEHUH YUeOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3HUECKOro
COZIep KaHusl, CIIPAaBOYHBIE MaTepHajbl, pecypchl cetn MHTepHeT; BiajgeTh npuéMaMyu KOHCIIEKTUPOBAHHS
TeKCTa, MpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

— co37aBaTb COOCTBEHHBIE KPATKHE MHUCbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE 2-3 MCTOYHHKOB
uHpopManuu (pU3NYECKOro cojAep)KaHHs, B TOM 4YHCIe MNyOIMYHO [JenaTh KpaTKhue COOOIIEHUs O
pe3yabTaTax MPOEKTOB MIIM YYEOHBIX HCCIIEJOBAaHMIA; NMPU 3TOM TPAaMOTHO HCIIONB30BaTh H3YYEHHBIN
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHHE MPE3EeHTALINeH;

— TpY BBHITIOJIHEHUH YYEOHBIX TPOEKTOB M HMCCIENOBAHUN pacrpenesiaTh O0s3aHHOCTH B TpYIIE B
COOTBETCTBUM C IOCTaBJICHHBIMU 3a/ladyaMH, CIICUTH 3a BBIMOJIHEHUWEM IUIaHA JEHCTBUHM, aJeKBaTHO
OLICHUBATh COOCTBEHHBIM BKJAX B JEATEIBHOCTh TPYIIbI, BBI- CTpauBaTh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsE MHCHHE OKPY>KAIOLIHX.

8 Kknacc

[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTb CQOPMHUPOBAHHOCTH Y
oOyJaroiuxcst yMEHH:

— HCIIONB30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE ABIKEHHE aTOMOB M MOJEKYI,
arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAILUIMYECKHUE U aMOpQHBIE Tella, HACHIIECHHBIN U HEHACHIICHHBIH
nap, BJI@XHOCTh BO3/yXa; TeMIepaTypa, BHYTPEHHSS HHEPIus, TEIJIOBOM JABHMraTelb; 3JIEMEHTApHBIN
AJIEKTPUUECKUI 3apsf], IEKTPUUECKOE I0JIe, MPOBOJHUKH M JTUDJIEKTPUKU, TMOCTOSHHBIA 3JIEKTPUUYECKHMA
TOK, MarHUTHOE TIOJIC;

— pasnauuaTh sBJICHHUA (TEIUIOBOE pACIIMpPEHME/CKATUE, TeIUloNepeiaya, TelIOBOe paBHOBECHE,
CMauyMBaHHWe, KaNWUIAPHbIE SBJICHWS, HWCMApeHHWe, KOHJICHCAIWs, IUIABJICHWE, KPHUCTaTU3aIIs



(oTBepaeBaHKE), KUIEHUE, Teruionepeaada (TErIonpOBOAHOCTh, KOHBEKIIUS, HU3JIYUYEHHUE); JICKTPHU3AIUs
T€J, B3aUMOJICUCTBUE 3apsANIOB, ACHCTBUSA DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MarHuToB, JEWCTBME MAarHUTHOTO TOJiI HAa TMPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs WHAYKIHS) IO
OMMHMCAHUI0 WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX IaHHOE (PH3UUECKOE
SIBJICHUE;

— pacrio3HaBaTh MPOSBIICHUE W3YYCHHBIX (DU3UYECKHX SBICHUI B OKPYXKAIOIIEM MHUPE, B TOM YUCIIC
¢busnueckue SBICHUS B MpPH- pojie: MOBEPXHOCTHOE HATSDKEHHWE U KalWJUIAPHBIE SBIICHUS B IMPHUPOJE,
KpUCTAJIBI B TIpHpoje, uanydeHne ColHIa, 3aMep3aHrue BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra; OJJIEKTpUYECKHE SBJICHHA B arMmocdepe, 3JIEKTPHUYECTBO KHUBBIX OPraHU3MOB,
MarHMTHOE ToJie 3eMIid, Apel( MOIFCOB, POJIb MATHUTHOTO TTOJISI JIJISl )KU3HU Ha 3eMIie, MTOJIIPHOE CHUSIHHE;
IIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 337auyy B y4eOHYIO, BBLACIATH CYLIECTBEHHbIE CBOWCTBA/TIPU3HAKU
(bU3NIECKUX SBIICHHIA;

— ONMCHIBATh M3yUEHHBbIE CBOMCTBA Tel U (PU3MUECKHE SBICHHS, UCIOJB3Ys (PU3NYECKUE BETUUUHBI
(Temmeparypa, BHyTPEHHsISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEIECTBA, YEIbHas
TEIUIOTa TIUIaBIIEHUS, YZAeNbHAas TEIUIoTa MapooOpa3oBaHus, YJelbHAas TEIUIOTa CropaHusi TOILIUBA,
KOO(Q(UIIMEHT TIOJIE3HOTO JCHCTBHS TEIUIOBOM  MAIMHBI, OTHOCHTENbHAs BIAXHOCTh BO3IyXa,
ANEKTPUYECKUHN 3apsif, cujla TOKa, SJIEKTPHUUYECKOE HANpsHKEHUE, CONMPOTUBICHHE MPOBOJHHUKA, YAEIBHOE
COMPOTHUBIICHNWE BEIIECTBA, Pab0Ta M MOIIHOCTh JJIEKTPUUECKOTO TOKA); MPU OMHCAHUH TPABHIBHO
TPaKTOBaTh (PU3MUECKHI CMBICT HUCIIOJIb3YEMbIX BEIHUYMH, 0003HAUCHUS U SAMHHIIBI (PU3NUECKUX BEIUYUH,
HaXOJUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIMYUHY C JPYTUMHU BEIUYHMHAMH, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (DM3MUYECKUX BETUYHH;

— XapaKTepu3oBaThb CBOMCTBAa TeJ, (U3UYECKHE SIBJICHUS M TPOLIECCHI, HCIOJIb3Yysl OCHOBHBIC
MOJIOXKEHUS MOJIEKYJISIPHO-KMHETUUECKON TeOpUr CTPOCHHSI BEIECTBA, IPUHIIMIT CYTIEPIO3UINH MoNIeH (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsia, 3akoH Oma i ydacTka 1enu, 3akoH J[xoyns-Jlenna,
3aKOH COXpaHEHHS PHEPrHH; MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTeMaTU4eCKOe BHIPAKCHHE;

— OOBACHATH (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTYallUid MTPAKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISITH MPHUYUHHO-CIICJACTBCHHBIC CBS3HM, CTPOUTH OOBsSCHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHHM, (PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

— pemarb pacu€THbIe 3a7aud B 2-3 JEHCTBUS, MCIONB3Ys 3aKOHBI U (HDOPMYIBI, CBSI3BIBAIOIIHE
(¢u3uYecKue BETUYMHBI: Ha OCHOBE aHAJIW3a YCJOBHUS 3aJlayd 3allMCHIBATh KPATKOE YCJIOBUE, BBISBIISTH
HEJOCTaTOK JaHHBIX JJI PEIICHUs 3a7au, BBIOMPATh 3aKOHBI U OPMYIIbI, HEOOXOAUMBIE AJis €€ pelleHHs,
MPOBOJIUTH PACUYETHl U CPABHUBATH MOJTYyUEHHOE 3HaUeHUE (PU3UIECKOMN BETMUYMHBI C U3BECTHBIMH JIAHHBIMU;

— pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEUIUTh MPU MOMOIIU (PU3NIECKIX METO/I0B; HUCIIONb3YsI
OMHMCAHUE WCCIICIOBAHUS, BBIJEIATh MPOBEPSIEMOE MPEAINOIOKEHHE, OLICHUBATh MPABUIBHOCTH IMOPSIKA
MIPOBEACHUS UCCIIEI0BAHUS, I€JaTh BHIBOIbI;

— TPOBOJUTH OIBITHI MO HAOMIONEHUIO (U3UYECKUX SBIEHUNW WM (U3NYECKUX CBOWCTB Tel
(kanwIsipHBIE  SIBJICHMS, 3aBHUCHMOCTH JABJICHHS BO3JyXa OT €ro o0bEMa, TeMIepaTypbl; CKOpPOCTU
mpoIriecca OCThIBAaHUS/HarpeBaHUsI TPH W3JIYYCHUH OT IIBETa H3JTYYalOIeH/TIOTJIONIAONIEH MOBEPXHOCTH,
CKOPOCTb MCMAPEHHUs BOJIbI OT TEMIIEPATyphl )KUAKOCTH M IUIOMIAAA €€ MOBEPXHOCTHU; AJIEKTPU3ALMS TEll U
B3aUMOJICHCTBUE DJJIEKTPUUECKUX 3aps/iOB; B3aUMOJICMCTBHE TOCTOSIHHBIX MArHUTOB, BHU3YaTU3allMs
MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB; JEHCTBUS MAarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOWCTBA DJIEKTPOABUTATENSI TIOCTOSHHOTO TOKa): (OPMYIHpPOBATH IPOBEPsSEMbIC
MPENIONIOKEeHHsI, COOUpaTh YCTAHOBKY M3 TNPEUIOKEHHOTO O0OpYIOBaHHUS;, OMHUCHIBATH XOJ OMbBITA H
(hopMyITUpOBaTh BEIBOJIBL;

— BBINOJIHATH MPSMbIE U3MEPEHUS] TEMIEPATyphbl, OTHOCUTEIBHON BIIAXXHOCTH BO3/yXa, CHJIbI TOKA,
HaIpsDKEHUS C MCTOJIB30BAaHUEM aHAJOTOBBIX MPUOOPOB M JATYMKOB (DU3WYECKUX BEIWYWH; CPABHUBATHh
pe3yNbTaThl U3MEPEHUH ¢ YIETOM 3a/1aHHOI a0COMOTHON MOTPEITHOCTH;

— TMPOBOAHWTH HCCJICAOBAHWE 3aBUCUMOCTH OJHOW (DU3MYECKOM BEIMYMHBI OT JIPyrol ¢
HCIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCHMOCThH COTIPOTHBIICHHUS MPOBOIHUKA OT €T0 JJIUHBI, O
MONEPEYHOIr0 CEYEHUS M YACIBHOTO CONPOTHUBIICHUS BEIIECTBA MPOBOJHMKA; CHJIbI TOKA, UJIYIIETO 4Yepe3
MPOBOJIHUK, OT HAMPSOKEHUS Ha TIPOBOJHHUKE, MCCIENOBAHUE IIOCIEAOBATEIIBHOTO M TMapajluIeIbHOTO
COCTMHEHHNI TIPOBOJIHUKOB): IJIAHUPOBATH MCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBIMONHITH U3MEPEHUS,
cienysl MpeIOKEHHOMY TUTaHy, (DUKCHpPOBATh PE3ysIbTaThl MOJTYUYEHHON 3aBUCUMOCTH B BUJE TaOJIHI] U



rpaduKoB, JeJaTh BEIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHUS;

— TPOBOJIUTH KOCBEHHBIE M3MEpPEHUA (PHU3MUECKUX BeNUYMH (yIelbHas TeIIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE IPOBOAHUKA, PabOTa M MOIIHOCTH 3JIEKTPUYECKOr0 TOKA): IJIAHUPOBATH H3MEpPEHUs,
coOHMpaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIJIOKEHHONW MHCTPYKIUH, U BBIYUCIATH 3HAUYCHUE
BEJIMYMHBI;

— co0I0AaTh MpaBUIiIa TEXHUKU 0€30IacHOCTH MpHU padboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

— XapaKkTepU30BaTh NPUHLUIBI JACUCTBUS HM3YYEHHBIX HPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOi Ha WX ONUCaHusA (B TOM 4YHCIE: CHUCTEMa OTOIUICHHUS JIOMOB, TMIPOMETp, HapoBas TypOuHa,
amIepMeTp, BOJBTMETP, CUETUMK OJIEKTPUUYECKOM 3HEPruu, DJIEKTPOOCBETHTEIbHBIE IPUOOPBI,
HarpeBaTelbHbIe JIEKTPONPUOOPH  (IPUMEPHI), DIIEKTPUUYECKHE TMPEAOXPAHUTENN; SJICKTPOMArHHUT,
JIEKTPOJBHUraTeNb IIOCTOSHHOIO TOKA), MCIONb3ysl 3HAHHUA O CBOMCTBAX (U3UYECKUX SBICHUH U
HE00X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

— pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEpUTEIbHbIC NPHOOpPHI MO CXeMaM HU
CXEMAaTUYHBIM pPHCYHKaM (KUAKOCTHBIH TEPMOMETP, TEPMOC, ICHUXPOMETp, THTPOMETP, JBHUTraTelb
BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl JJEKTPUYECKUX Lemed c
MOCTIeIOBATEIbHBIM W THapaJJIeNbHBIM COCIMHEHHEM 3JIEMEHTOB, pasifuasi YCIOBHBIE 0003HauCHUS
3JIEMEHTOB 3JICKTPUYECKHX LIeTIEH;

— TPHUBOJUTH TPUMEPHI/HAXOAUTh HWHPOPMALUIO O TpUMepax MPAKTHIECKOTO HCIOIH30BAHUS
¢u3nyeckux 3HaHUNA B IIOBCEAHEBHOM >KM3HU Uil obOecredyeHUs O€30IacHOCTH NpU OOpaIeHUU C
npubopaMu M TEXHHYECKMUMH  YCTPOWCTBAMH,  COXpPAHEHHS  3J0POBBS M COOJIOACHUS HOPM
HKOJIOTUYECKOT0 ITOBE/ICHUS B OKpYXKarolleil cpere;

— OCYHIECTBJIITh TMOWMCK HH(popManmu (HU3UYECKOTO COJAEpKaHUs B ceTH MHTEpHET, Ha OCHOBE
MMEIOIIUXCS 3HAaHUM M ITyTEM CPaBHEHUS JIOTOJIHUTENbHBIX UCTOYHUKOB BBLACIATh HHPOPMALIUIO, KOTOpast
SBIISICTCS TPOTHBOPEUYMBON MIIM MOXKET OBITh HEOCTOBEPHOIA;

— UCIOJIb30BaTh IPU BHINOJIHEHUH YUeOHBIX 3aJaHUN HAyYHO-TIOMYJIIPHYIO JIUTEPATypy (pu3nueckoro
COZIep KaHusl, CIIPABOYHBIE MaTepHajbl, pecypchl cetn VHTepHeT; BiaaeTh nmpuéMamMu KOHCIIEKTHPOBAHUS
TeKCTa, peoOpa3oBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— CcO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M KPAaTKHE YCTHBIE cOOOIIeHus, 0000mas napopmanuio u3
HECKOJIbKUX HMCTOYHMKOB (PM3MYECKOIO COJIEp)KaHUsA, B TOM 4ucCie MyOIMYHO NPEACTaBIATh Pe3yJIbTaThl
MPOEKTHOM WJIM  HCCIIEJOBATENbCKOM  JIEATENILHOCTH; MPHU STOM TI'PaMOTHO HCIIOJIB30BaTh W3yYEHHBIN
MOHATUIHBIN anmnapat Kypca (PU3MKH, COITPOBOKIATH BBICTYIIJICHUE MPE3eHTaleH;

— TIpU BBITIOJTHEHUH YUYEOHBIX MPOEKTOB M HCCIENOBAaHWN (M3WYECKHX IIPOIIECCOB PACIIPENENATh
0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3a/ladaMH, CIEAWUTH 32 BBIMOJIHEHUEM IIJIaHa
JEWCTBUH M KOPPEKTHPOBATH €ro, a/JIeKBaTHO OIEHHBATH COOCTBEHHBIN BKJAI B JICATEIHHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHHMKATHBHOE B3aUMO/IEHCTBHE, MMPOSIBIISAS TOTOBHOCTh pa3periaTb KOH(QIUKTBHIL.

9 Kknacc

[IpenmetHble pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXkaTb CQOPMHUPOBAHHOCTH Y
oOyJaroluxcst yMEHH:

— HUCMOJb30BATh IMOHSATUSA: CUCTEMa OTCUéTa, MaTepuanbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBWXKEHMs, Aedopmauust (ympyras, IUIacTHUECKasl), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M MEPEerpy3KH; LEHTP TSHKECTH; aOCONIOTHO TBEPJOE TENO, LEHTP TAKECTH
TBEPIOTO TeNa, paBHOBECHE; MEXaHWYECKHE KoJeOaHWs W BOJHBI, 3BYK, MH(Pa3ByK H YJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, MIKaJa AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIBHO30PKOCTH,
CTIEKTPBI UCITYCKaHU U TIOTJIONMIEHHMST; anb(a-, 0eTa- ¥ raMMa-u3IydeHuUs, H30TOIIbI, sSiepHast SHEPTeTHUKA;

— pa3nuyarh  ABIEHHS  (paBHOMEpPHOE M  HEpaBHOMEPHOE NPSIMOJIMHEHHOE  JBHIKEHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE NBHKEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE IBW)KCHUE TI0
OKpY’KHOCTH, B3aMMOJICHCTBHE TeJl, pEaKTMBHOE JBUKEHHE, KojeOaTeIbHOe JBHXKEHHE (3aTyXarollue |
BEIHY)KJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE [BW)KCHHE, OTPaXXCHHWE 3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPAKEHUE U MPEOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jIokKeHHe
0eroro cBeTa B CHEKTP W CIOXKEHHE CIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETA, €CTECTBEHHAS
PallMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTPa M3JIyYeHHs) MO OINUCAHUI0O HMX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

— pacmo3HaBaTh TMPOSBICHWE W3YYCHHBIX (U3MUYECKUX SIBIICHHHA B OKpYIXKarolleM MHUpe (B TOM
yuciae (U3NYEecKUe SIBICHUS B NPU- poOJe: MPUIIMBBI U OTJIMBBI, ABMKEHHE IulaHeT COJIHEYHOM CHCTEMBI,
pPEaKTHBHOE JBIDKCHHE JKUBBIX OPTraHU3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMH, 3E€MJIETPSICECHUE,



celiCMHYeCKHe BOJHBI, IlyHAMH, 3XO0, [[BETa TeJl, ONTHYECCKUE SBJICHHUS B IIPUPO/IE, OMOTIOrHIecKoe JeHCTBHE
BUMMOTO, YJbTPAa(HOIETOBOTO MU PEHTTEHOBCKOTO W3IYYEHUH; €CTECTBEHHBIH paJMOAKTUBHBIA (OH,
KOCMUYECKHE Jy4d, PaJNOAKTUBHOE W3Iy4YCHHE IPUPOAHBIX MUHEPAJOB; ICHCTBHE paJAMOAKTHBHBIX
M3TYYCHUH Ha OPTaHM3M YeJIOBEKa), MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B Y4eOHYIO, BBIICISATD
CYIECTBEHHBIC CBOWCTBA/NIPU3HAKU (DU3UUECKUX SIBICHUH;

— ONHKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3NYECKUE SBICHHS, UCIONB3YS (PU3NUECKHE BETUUNHBI
(cpenHss ¥ MTHOBEHHAsi CKOPOCTB TeJa IPH HEPaBHOMEPHOM JBIDKCHHH, YCKOPEHHE, NIEpEeMELIeHUE, My Th,
yIJI0Basi CKOPOCTh, CHJIa TPEHUS, CHJIa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOrO MaJeHUs, BEC
TeJNla, UM- IIyJIbC TEJla, UMITYJIBC CHIIBI, MEXaHU4YeCcKast padoTa ¥ MOIIHOCTh, MOTEHIMAIBHAS YHEPTHS Tela,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS YHEPTUS CKATON MPY>KUHBI, KHHETHYECKAsi YHEPT U,
MOJTHAs MEXaHUYeCKas YHEPrusi, IepHO M 4acToTa KoJieOaHMi, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETa, IIOKa3aTelb NPEJIOMIICHUS Cpeabl); IMPH ONHWCAHHUHM NPAaBWIBHO TPaKTOBATh
(bHU3MUECKUI CMBICI MCIIONIB3YEMBIX BEIU- YWH, 0003HAUYEHHS M €AWHUILBI (PU3MUECKUX BEIUYHMH, HAXOJUTh
(bopMyJIBl, CBA3BIBAIOIIME AAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTMMHU BEIUYWHAMH, CTPOUTH Tpaduku
M3yUYCHHBIX 3aBUCHMOCTEH (PU3NUECKUX BEITHMYMH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (pu3nuecKue SBICHHUS U MPOIECCHl, UCTIONb3Ys 3aKOH COXpaHEHHUS
JHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHMS, NPHUHIMII CYNEPHO3UIMUA CHJI, HPUHIMI OTHOCHTEIHLHOCTU
lanunes, 3akoHpl HplOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAKEHUS U TPEIOMIICHHS CBETa,
3aKOHBI COXPAaHEHHs 3apsAJA0BOIO M MAacCOBOTO 4YHCENl TMPH SACPHBIX PpEaKIMsAX; MPH ATOM JaBaThb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIUCHIBATh €r0 MaTEMaTUYECKOE BEIPAKCHHUE;

— 00BACHATH (PU3NYECKUE MPOLECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyalui MPaKTUKO-
OPHEHTUPOBAHHOTO XapaKkTepa: BBIBIATH NMPHUUYUHHO-CICACTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE M3 2-3
JIOTMYECKUX LIaroB C ONOPOH Ha 2-3 U3yYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (PU3NIECKUX 3aKOHOB MM
3aKOHOMEPHOCTEH;

— pewath pacyéTHbIC 33/a4M (ONMUpAIOIIUecs HA CHCTeMY M3 2-3 ypaBHEHUIl), HCIOJIb3Ysl 3aKOHBI U
(dbopMmyIIbl, CBSI3BIBAIONINE (DU3UYECKHIE BETMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4H 3alMChIBATh KPATKOE
YCJIOBHE, BBLIBIISATH HENOCTAIOIIME WJIM W30bI- TOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI U  (HOPMYIIBI,
HEOOXOUMBIC JUISI PEUICHHUs, TPOBOJUTH PACYETHI M OLICHUBATH PEATUCTUYHOCTH MOJTYYCHHOTO 3HAYCHUS
(bU3MUECKON BETHMYHMHEL,

— pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPH TOMOIIH (PU3NIECKUX METOMIOB; UCTIONB3YS
OIMCaHME HCCIEeOBaHMA, BBIJCIATH MPOBEPSIEMOE IMPENNOJ0XKEeHNEe, OLEHUBATh MPABUIBHOCTh MOPSIKA
MIPOBE/ICHUS MCCIIEIOBAHNS, IeIaTh BBIBOIBI, HHTEPIPETUPOBATH PE3YIIbTAThl HAOIIOACHUH U OIIBITOB;

— MPOBOJUTH OMBITHI MO HAOIIOAEHUIO (PU3NYECKUX SIBICHUHN MM (PU3HMUECKUX CBOMCTB Tel (M3yueHHe
BTOpOTrO 3aKoHa HBIOTOHA, 3aKOHA COXpaHEHHs DHEPTUH; 3aBUCUMOCTH NEeprojia KoJeOaHui MPYKUHHOTO
MasTHUKa OT MaccChl Ipy3a M XKECTKOCTH MPYXHUHBI U HE3aBUCUMOCTh OT aMILIMTYAbl MaJIbIX KOJeOaHMIi;
IpSMOJIMHEIIHOE pPacIpOCTpaHEHHE CBETa, pas3JIoKEeHHe Oenoro CcBeTa B CHEKTP; HW3yYeHHE CBOMCTB
n300pakeHUs] B IUIOCKOM 3€pKaJie M CBOICTB M300pakeHUs MpeAMeTa B coOMparoliel IMH3e; HabIoaeHne
CIUTOIITHBIX M JIMHEWYAThIX CHEKTPOB M3IYYEHHUS): CAMOCTOSTEIHHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 000py0BaHUS; OUCHIBATh XOJ] OIBITA U €r0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBODI;

— TPOBOJUTH TPH HEOOXOJUMOCTH CEPHIO TPSMBIX H3MEPEHHH, OMpeAeNss CpeaHee 3HaYCHHe
u3MepseMoil BenuuMHbl ((HOKYyCHOE paccTOsiHHE coOMparolleil JHMH3bI); 00OCHOBBIBaTH BBIOOP crocoba
M3MEPEHUs/U3MEPUTEIBHOTO TPUOOPa;

— MpPOBOJUTH HCCIENOBAaHHE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIHOJIB30BAHUEM MPSIMBIX
M3MEpEeHUH (3aBHCHUMOCTh MTyTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJbHON CKOPOCTH;
nepuoJia KojaeOaHui MaTeMaTu4ecKoro MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPAKEHUsS CBETa OT
yIila TMajeHusl W yIila MPeJOMJICHHS OT yIjla MaJeHHs): IJIaHUPOBATh HCCIIETOBAHUE, CAMOCTOSTEIHHO
coOHnpaTh YCTaHOBKY, (PMKCHPOBAThH PE3YJbTATHI MOJYUYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEJHUYUH C YUETOM
3aJJaHHON TIOTPEITHOCTH W3MEpeHH B BHIE TaOnMMIl W TpadUKOB, NENIaTh BBIBOABI IO pe3yibTaTam
HCCIIE/IOBaHMS;

— TIPOBOJIMTH KOCBEHHBIE H3MEPEHHS (PU3MUECKUX BETHMYHMH (CPEIHSISI CKOPOCTh M YCKOPEHUE Teja MpH
PaBHOYCKOPEHHOM JIBMJKEHHH, YCKOPEHHE CBOOOJHOTO MaJCHHUS, KECTKOCTh MPYKUHBI, KOIPPHUIMEHT
TPEHUSI  CKOJIBKEHUS, MeXaHu4ecKas paboTa W MOIIHOCTb, YacTOTa M TEpPHOA KojeOaHWi
MaTeMaTHYeCKOTO W TPY>KUHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOHMpArOIIed JIMH3BI, PaariOaKTHBHBIN
¢oH): MIaHUPOBaTh U3MEPEHUs; COOMpPATh IKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHATH H3MEpEHHUs,
cliefysl TIPENJIOKEHHON WHCTPYKIHMW; BBIYHCIATh 3HAYCHHWE BEJMYMHBI M aHATU3UPOBATH IOJIYYCHHBIC



pe3yJIbTaTHI,

— coOI0AaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

— pa3nuuyaThb OCHOBHBIE IPHU3HAKM M3YYEHHBIX (U3MYECKUX MOJENEH: MaTepualbHas TOYKa,
a0COMIOTHO TBEPIOE TENIO, TOUCUHBIH MCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, IJIAHETapHAs MOJENb aToMa,
HYKJIOHHAs1 MOJIENIb aTOMHOTO Spa;

— XapaKkTepu30BaTb IPHUHLMUIIBI JACUCTBUS M3YyUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OIOPOH Ha MX OMUCAHHUSA (B TOM YHUCIIE: CIIUJOMETP, NaTUUKU MOJIOKEHUS, PACCTOSTHUS U YCKOPEHUs, PAKETa,
9XO0JIOT, OYKH, IEPHUCKOM, (OToarmapaT, ONTHUYECKHUE CBETOBOJBI, CIEKTPOCKON, JO03UMETp, Kamepa
Bunbcona), ucnosb3yss 3HaHHMA O CBOWCTBaX (DM3MYECKUX SIBIEHUM U HeoOXoaumble (usnueckue
3aKOHOMEPHOCTH;

— HCIOJIB30BATH CXEMbl M CXEMAaTUYHbIE PHUCYHKH M3YyYEHHBIX TEXHMYECKHX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX IPOLECCOB MPHU PEIICHUH Y4eOHO-IPAKTUYECKHX 3aiad;
OINTUYECKUE CXEMBbI JUJIsl IOCTPOEHUS U300pakeHUH B IIJIOCKOM 3€pKajle U coOMparolel JIMH3e;

— TMPHUBOJUTH NPUMEPHI/HAXOAUTh HH(POPMAIMIO O MpUMepax MPAKTUYECKOTO HCIOIb30BAHUS
¢Gu3nyeckux 3HAHUNH B IIOBCEAHEBHOM MKU3HM JuIsl oOecneueHHs O€30MACHOCTH HpU OOpalIeHHU C
npubopaMu M TEXHHYECKHUMH  YCTPOWCTBAMM,  COXpPAHEHHS  3J0POBBS M COOJIOACHUS HOPM
JKOJIOTMUECKOTO TIOBEICHUS B OKPYKAIOILEN CPELE;

— OCYIIECTBISATh MIOUCK uHpOpMaIU ¢duznyeckoro cojepxaHusi B cetu VHTepHer,
CaMOCTOSITENIHO  (DOPMYJIUpPYs] TOMCKOBBIM 3ampoc, HAXOAUTh IIyTH OIpPEIeNIEHUs] JIOCTOBEPHOCTH
MI0JIy4€HHOM MH(OpPMALMU Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOINOJIHUTEIbHBIX HCTOUHUKOB;

— UCIOJIb30BaTh IPU BHINOJIHEHUH YUeOHBIX 3aJJaHUi HAYYHO-TIOMYJIIPHYIO JIUTEPATypy (pU3HuecKoro
COJIep’KaHusl, CIIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT; BiageTh npuémMamMu KOHCIEKTHPOBAHUS
TeKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

— co3laBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE HWH(OpPMALUU U3
HECKOJIbKUX UCTOUYHUKOB (PU3UYECKOI0 COJIEpKAHMsI, IIyOJIMYHO MIPEICTABIATh PE3YIbTaThl IPOEKTHOW MU
HCCIIEA0BATENIBCKON AEATEIbHOCTH; IIPH 3TOM I'PAMOTHO HCIIOJIb30BATh W3YYEHHBIM NOHATUMHBIM anmapar
M3y4aeMoro paszena (U3MKA M COINpPOBOXKIAThb BBICTYIUIGHHE Mpe3eHTalueil ¢ yuéToMm ocoO0eHHOCTeH
ayJIMTOPUU CBEPCTHUKOB.



TemaTuveckoe MIaHMPOBaHUE
7 kaacc (68 yacos)

Temaruueckuit
070K, TEMA

OcHoOBHOE cofepkaHue

OcHoBHBIE BUBI ACITETLHOCTH yJaluxcs (Ha ypoBHE
y4eOHBIX JICHCTBHI)

Paznen 1. ®usuka u €€ poap B IO3HAHUM OKpYrKarouiero mupa (6 1)

®du3uka — HayKa O
npupoze (2 u)

®dusnka — HayKa O IPUPOZE.
SIBnenus npupoasl.
Du3ndecKue sIBICHU:
MEXaHUYECKHUE, TEIVIOBBIE,
JNIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBbIE

BeraBenue paznuumnii Mexay (Gpu3MYECKUMU U
XUMHYECKUMH IpeBpateHussMu (MC — xumus).
Pacnio3naBanue u knaccupukanus GU3HUECKuX
SIBJICHUI: MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX,
MarHUTHBIX U CBETOBBIX.
HabGnronenue u onucanne GU3NYESCKHUX SIBICHHUH

duznyeckue
BEJIMYUHBI (2 4)

®dusnyeckne BeTUYHHBL.
W3mepenue Gpusnueckux
BesnurH. Ou3nyeckne
npubopsl. [TorpemHocts
n3MepeHnii. MexxayHapoaHas
cUCcTeMa €UHHII

OnpenesneHre LEeHbl JeJIeHUs IIKalbl U3MEPUTEIbHOTIO
npubopa. M3zMepenune TUHEHHBIX pa3MepoB TeJ U
IPOMEKYTKOB BPEMEHH € YUETOM MOIPEIIHOCTEH.
W3mepenune 00bEMa KUAKOCTH U TBEPIOTO Tea.

W3mepenue TemnepaTypsl Ipy MOMOLIH KUAKOCTHOTO

TEPMOMETPA U aTYMKA TEMIIEPATYPHI.
BrinonHenne TBOpUYECKUX 3a/1aHUi 110 TOUCKY
CIOCO0OOB M3MEPEHHUST HEKOTOPBIX (PH3UUECKUX

XapaKTePUCTUK, HAIIPUMEP pa3MepOB MaJIbIX 0OBEKTOB

(BoJIOC, IPOBOJIOKA), YAAIEHHBIX 00BEKTOB, OOJIBIITIX
paccTOsHUM, MaJbIX IPOMEKYTKOB BPEMEHHU.

OO0cyXIeHHEe TpeIaraeMbIX crioco00B

EcrectBenHO-
Hay4HBIA METOL
mo3HaHus (2 1)

Kak ¢u3uka u npyrue
€CTECTBEHHbIE HAYKH U3Y4arOT
HIPUPOAY.
EcrecTBeHHOHay4HBIA METOA
NIO3HAHUsA: HAOII0IeHHE,
[IOCTaHOBKA HAy4YHOT'O
BOIIPOCA, BBIJBUIKCHHE
TUIOTE3, SKCIIEPUMEHT 10
IIPOBEPKE TUIIOTES,
00BsicCHEHNE HA0II01aEMOT0
apieHus. Onucanue
(bu3nyecKux sIBICHUN C
[IOMOILIBIO MOJEIIEN

BriiBrkeHue runores, 00bSACHAIOUIMX IPOCThIE
SBJICHUS, HAIPUMED:
II0YEMY OCTAHABJIMBAETCA JBUXKYLIEECS 110
TOPU30HTAIILHON ITOBEPXHOCTH TEJIO;

II0YEMY B JKapKyI0 IIOr0Jly B CBETJIION OJIEXKAE
IIPOXJIaJHEM, 4eM B TEMHOM.
[Ipemosxenue crnocoO0OB MPOBEPKU TUIIOTES.
[IpoBeneHue uccieoBaHus MO MPOBEPKE KAKOU-THO0
TUIOTE3bl, HATPUMEDP: JAJIBHOCTB MOJIETA HIAPUKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM 0O0JIbIIIE, YeEM OOJIbIIIE
BbICOTA ITycKa. [IocTpoeHne npocTenmmx Moaenein
¢bu3nyecKuXx sIBICHUH (B BUI€ PUCYHKOB WM CXEM),
HaIpUMep MaJIeHUE NPEAMETa; MPIMOIUHEIHOE
pacpoCTpaHEHHE CBETA

Pazgen 2. IlepBoHauanbHbIe CBEICHHS O CTPOCHHHU BeliecTna (5 )

Crpoenue
BeniecTna (1 4)

ATOMBI U MOJIEKYJIBI, UX pa3-
Mepsbl. OTBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA

Habmoienue u uHTEpMIpeTaIus ONbITOB,
CBUICTEIHCTBYIOMIMX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHH BEIIECTBA: OTBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

OreHka pa3mMepoB aTOMOB U MOJIEKYJI C
UCIoJIb30BaHNEM (OTO- rpaduii, MOITyYeHHbIX Ha
aTOMHOM cuioBoM Mukpockore (ACM). Onpenenenue
pa3MepoB MAJIBIX Tell

JBuxeHue
U B3aUMOJIEHCTBUE
JacTHI] BemecTa (2

4)

JIBI>KEHHME YacTHI] BeIECTBA.
CB3b CKOPOCTH IBUKEHUS
4acTHUL] C TEMIIEPATYPOH.
BpoyHOBCKOE IBHKEHHE.
Huddyzus. Bzaumoneiicrsue
YacTHUII BELIECTBA:

IMPUTAKCHHUC U OTTAJIKMBAHHNC

HaGnronenue u o0bsicHeHuE OPOYHOBCKOTO JABHIKEHHS
u siBneHus 1uddysuu.

[IpoBenenue u 00BSICHEHNE ONBITOB IO HAOJIOJCHUIO
TEIUIOBOTO PACIINPEHHUS T'a30B.
[IpoBenenue u 00BSICHEHUE ONIBITOB MO OOHAPY>KEHUIO
CHJI MOJIEKYJISIPHOTO TIPUTSKEHUS U OTTAJIKUBAHUS




ArperaTHble
COCTOAHUA
BemecTna (2 )

ArperaTHbl€ COCTOSTHUS
BEILIECTBA: CTPOCHUE T'a30B,
KUJKOCTEH U TBEPJIBIX
(KpUCTAUTMYECKUX ) TEI.
B3aumocBsi3p Mex1y
CBOWCTBaMH BELIECTB B
Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHUEM.
OcoOeHHOCTH arperaTHbIX
COCTOSTHUI BO/JIbI

Omnucanue (¢ UCIOJIB30BAaHUEM MTPOCTHIX MOIETICH)
OCHOBHBIX Pa3JIU4Mil B CTPOCHUU I'a30B, KUAKOCTEU U
TBEPJIBIX TET.
OOBsicHEeHHE MaJIOW C)KUMAEMOCTH KHUJIKOCTEH U
TBEP/BIX TeJ, OOJIBLION CKUMAEMOCTH I'a30B.
OOnbsicHeHHe coxpaHeHuUs! GOPMBI TBEPABIX TEI U
TEKYy4ECTH KUIKOCTH.

IIpoBeneHuE ONBITOB, TOKA3BIBAIOIINX, YTO B TBEPAOM
COCTOSIHUY BOJIbl YaCTHULIBI HAXOAATCS B CPEIHEM
JlaJIblIe IpYT OT Apyra (IIOTHOCTh MEHBIIIE), UEM B
KUIKOM.

YcTaHoBIIEHUE B3aMMOCBSI3U MEXKAY OCOOCHHOCTSIMU
arperaTHbIX COCTOSIHMM BOJBI U CYILIECTBOBAHUEM
BoHBIX oprann3mMoB (MC — 6uosnorusi, reorpadusi)

Paznen 3. JIBmwkenne u B3aumozeiicTeue ten (21 u)

Mexanunueckoe
nBrKeHue (3 u)

MexaHnyeckoe JBUKECHHE.
PaBHOMepHOE 1
HEPAaBHOMEPHOE JIBUJKEHUE.
CkopocTb.
CpenHsist CKOpOCTb IIpH
HEPAaBHOMEPHOM JIBH)KEHUU.
Pacuér nytu u BpemeHun
JBUKCHUS

HccnenoBanue paBHOMEPHOTO IBHKEHUS U
OIIPECIIEHUE €T0 IPU3HAKOB.
Habnto1eHne HepaBHOMEPHOTO IBUKEHUS U
OIIPEEIIEHUE €T0 OTIIMYMI OT PABHOMEPHOIO
JIBUKCHUSL.

Pemenue 3a1a4 Ha onpeneseHue myTu, CKOPOCTH U
BPEMEHU PaBHOMEPHOTO JIBUKCHUS.

AHanu3 rpaduKoB 3aBUCUMOCTH IIyTH U CKOPOCTH OT
BpEMEHU

Huepnus, macca,
IJIOTHOCTB (4 1)

SIBnenue nnepuu. 3aKoH
nHepuuu. Bzanmoerncteue
TeJ KaK MpUYMHA U3MEHEHUS
CKOPOCTH JIBUKEHUS TEJI.
Macca kak Mepa MUHEPTHOCTH
tena. [ImoTHOCTE BemiecTna.
CBs13b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B
eauHuIe o0bEMa BelecTBa

OObscHEHNE U IPOTHO3UPOBAHUE SIBJICHU,
00YCJIOBJICHHBIX MHEPIMEH, HAIPUMEP: YTO
MPOUCXOINT MPH TOPMOKCHHUH WITH PE3KOM MaHEBPE
aBTOMOOWJIS, TIOYEMY HEBO3MOKHO MIHOBEHHO
MPEKPATUTH ABMKCHHUE Ha BEJIOCHIIC]IC UM CAMOKATE H
T. II.

[IpoBenenue u aHaIM3 OIMBITOB, JEMOHCTPHUPYIOIIAX
U3MEHEHHE CKOPOCTH JIBUKEHHS Tella B pe3yibTare
JIEHCTBUS HA HETO JPYTHX TEll.

Pemenue 3a1ay Ha onpeeneHrne Macchl Telna, ero
00BbEMa U TUIOTHOCTH.

[IpoBenenue 1 aHaIN3 OMBITOB, JEMOHCTPUPYIOIIUX
3aBUCHMOCTH H3MEHEHHS CKOPOCTH TeJIa OT €r0 MacChl
IIpH B3auMOJIeHCTBUY Tel. M3mMepenne macchl Tena
pasnuuHbIMU criocobamu. OmnpeieneHre MmI0THOCTH
TeJa B pe3yJIbTaTe M3MEPEHUsI €0 MAcChl U 00BhEMA

Cuia. Bunas! cuit
(14 )

Cuna xak XxapakTepuCTHKa
B3auMmozeicTeus ten. Cuiia
YIPYTOCTH M 3aKOH I'yka.
N3mepeHue cuibl ¢ TOMOILBIO
JTMHAMOMeETpa. SIBieHue
TATOTEHUS U CUJIA TSKECTH.
Cwuta TsKecTH Ha Apyrux
naHerax. Bec rena.

Hesecomocts. CaokeHHE CHIT,

HaIIpaBJICHHBIX 10 OJTHON
npsMoil. PaBHoaeicTByomas
cui. Cuna tpenus. Tpenue
CKOJIBYKEHUS U TPEHUE TOKOSI.
Tpenue B IpUpoOAE U TEXHUKE

N3yuenne B3auMoeCTBUS KaK IPUUNHBI U3MEHEHUS
CKOpOCTH TeJIa UJIH €ro eopMalyH.
Onucanue peabHbIX CUTYalluil B3aUMOAECHCTBUS TN C
IIOMOIIBIO MOJIENIEN, B KOTOPBIX BBOJUTCS IIOHATHE U
n300pakKeHUE CUITHI.

N3yuenue cunsl ynpyroctu. MccnenoBanue
3aBHCHUMOCTH CHJIbI YIPYTOCTH OT Y/UIMHEHUS
PE3NHOBOIO LIHYpa WU NPY>KUHbI
(c mocTpoenuem rpaduka).

AHanu3 NpaKTHYECKUX CUTYyallli, B KOTOPBIX
MPOSBIIIETCS ACUCTBUE CUIIBI YIIPYTOCTH (YIIPYToCTh
Ms4a, KPOCCOBOK, BETOK JIepeBa U JIp.).
AHanu3 cuTyalui, CBsI3aHHBIX C SIBJICHUEM TATOTEHHUSI.

OO0BsicHeHHE OPOUTAIBHOTO JABMKEHUS IJIAHET C

HCIIOJIB30BaHUEM SABJICHUA TATI'OTCHUA U 3aKOHA




unepiuu (MC — actponomust). Mi3amMepenue Beca Tena ¢
MOMOIIbI0 AuHaMoMeTpa. O00CHOBaHME 3TOTO CIIocoba
U3MEpEeHHUSI.

AHanu3 1 MOJICIMPOBAHKE SIBJICHUS HEBECOMOCTH.
DKCTepUMEHTAIBHOE MOTY4YSHHE MTPaBUIIa CIOKEHUS
CHWJI, HAIIPABJICHHBIX BJOJb OJHON MPSMOM.
OnpeneneHre BEIUYUHBI PAaBHOJCHCTBYIOIIECH CHII.
N3yuenue cuibl TpEHUS CKOJIBXEHUS U CUJIbl TPEHUS
MOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI OT CHITBI
JTABJICHUS U CBOMCTB TPYILIUXCS TOBEPXHOCTEH.
AHaNM3 NpakTUYECKUX CUTYallUl, B KOTOPBIX
MIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS, UCTIONIb3YIOTCS
CHOCOOBI €€ YMEHBIIICHHS WIH yBETUUEHUS (KaTaHHe
Ha JIbDKaX, KOHbKaX, TOPMOXKEHUE aBTOMOOMUIIS,
KCII0JIb30BaHUE MOIIUITHUKOB, TUIABAHNUE BOAHBIX
YKUBOTHBIX U 1p.) (MC — 6uomnorus).
Pemenue 3amau ¢ ucnosb3zoBanueM GopmyJt 1ist
pacuéTa CHIIbI TSHXKECTH, CUJIbl YIIPYTOCTH, CUJIbI TPEHUS

Paznen 4. JlaBnenue TBEPIBIX

TeJ, KUAKocTe! U razoB (21 u)

[aBienue.
Ilepenaua naBneHus
TBEPIABIMU TEJIAMH,
JKUJIKOCTSIMU U
razamu (3 4)

Hasnerne. CiocoOb1
YMEHBUICHUS U YBEIUYCHUS
napieHus. Jlapienue rasa.
3aBHCHUMOCTH JaBJICHUSA ra3a
0T 00bEMa U TeMIepaTyphl.
[lepenaua naBineHust TBEPIBI-
MM TEJIaMH, YKUJIKOCTIMHU H
razamu. 3axoH Ilackais.
IIneBMaTHyecKye MalTMHEI

Awnanns 1 00bSICHEHNE OIBITOB U IMPAKTHYCCKUX
CUTYyallUi, B KOTOPBIX MPOSBISAETCS CUJIA IaBICHHUS.
Oo6ocHOBaHME CTIOCOOOB YMEHBIICHUS U YBEINYCHUS
nasiieHus. VizydyeHue 3aBUCUMOCTH J1aBJI€HUA r'a3a OT

o0BEMa u Temmieparypsbl. M3yueHue ocobeHHOCTEH
nepeaayy JaBjieHus TBEPABIMU TeJIaMU, KUIAKOCTSIMU U
razamu. OOOCHOBaHHE PE3YIHTATOB OIBITOB
0COOEHHOCTSIMH CTPOEHHUS BEIIECTBA B TBEPJIOM,
JKUJKOM U ra3000pa3HOM COCTOSIHUSX.
DKcIepUMEeHTAIIbHOE J10Ka3aTeNbCTBO 3akoHa [lackans.
Pemenne 3a1ad Ha pacy€r naBiaeHUs TBEPAOrO Tela

JlaBnenne
KUJIKOCTH (5 U)

3aBUCUMOCTb JIaBJICHUS
KHUIOKOCTHU OT FJ'IY6I/IHI>I
HOTPY>KEHUS.
I'mppocraTnyecknii mapaaokc.
Coobmatommuecs: Cocypl.
FI/II[paBJ'II/I‘IGCKI/IG MEXaHU3MbI

HccnenoBanue 3aBUCUMOCTH AABJICHUS KUIKOCTH OT

IJTyOUHBI IOTPY>KEHUS U TUIOTHOCTH JKUIKOCTH.

HaGnronenue u 00bsiICHEHHE THAPOCTATUYECKOTO

napajsokca Ha ocHOBe 3akoHa [Tackans. M3ydenne

COOOIIAIOIIUXCS COCY/IOB.

Pemenue 3a1a4 Ha pacu€T AaBIEHUS )KUJIKOCTH.
OOBbsicHeHHe NPUHIIMIIA IEHCTBHSI THIPABINYECKOTO
npecca.

AHanu3 u 00bACHEHHE NPAKTUYECKUX CUTYaLi,
JIEMOHCTPHUPYIOUINX POSBICHUE TaBICHUS KUJKOCTH
u 3akoHa [lackains, HampuMep NpoLECCOB B OPraHU3Me
1pH r1y0okoBogHOM HeIpsiHuU (MC — 6uosorus)

ATtMocdepHoe
nasieHue (6 9)

ATtmocdepa 3emnu u
aTMocdepHOe TaBIeHHE.
[TpuumHbI CyIIeCTBOBaHUS
BO3JIYIITHOW 000JIOUKH 3eMITH.
OmnsiT Toppuueniu.
N3mepenne armocdepHoro
JIaBIICHHUSL.
3aBUCUMOCTh aTMOC(HEPHOTO
JIaBJICHUSI OT BBICOTHI
HaJ ypoBHeM Mopsi. [IpuGopsr
JUIS U3MEPEHUs: aTMoc(epHOro

DKcIepuMeHTalbHOE OOHAPYKEHHE aTMOC(EPHOTO
NaBJIeHUs. AHANU3 U 0OBSACHEHUE OIBITOB U
MIPaKTUYECKUX CUTYaLlUH, CBSI3aHHBIX C IEHCTBUEM
aTMOC(EpHOTO JTaBJICHHUS.

OOBsicHeHHE CyIIECTBOBaHUS aTMOC(ephl Ha 3emiie U
HEKOTOPBIX TUIaHETaX WM €€ OTCYTCTBHS Ha IPYTHX
ianetax u Jlyne (MC — reorpadus, actpoHoMus).
OO0bsicHeHre U3MEHEHUS TUIOTHOCTH aTMOC(EPHI C
BBICOTOH M 3aBUCUMOCTH aTMOC(EPHOT0 1aBICHUS OT
BBICOTHI.

Pemrenue 3a1a4 Ha pacuyé€r aTMOC(EPHOTO AABICHHUS.

JaBJICHUA

HM3yueHne ycTpoiicTBa OapoMeTpa-aHepouia




JleficTBUE KUIAKOCTH

H rasa Ha

MOTPYXKEHHOE B HUX

teno (7 1)

IIOTpyKEHHOE B HUX TEIIO.
BritankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [naBanue ten.
BosnyxormiaBanue

JleficTBuE )KUAKOCTH U raza Ha

DKCIepuMEeHTaIbHOE O0OHAPYKEHNE ACHCTBUS
YKUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
Onpenenenre BHITAIKABAIOIIEH CHIIbI, TEHCTBYIOIIEH
Ha TeJo, NOTPyKEHHOE B JKUIKOCTb.
[IpoBenenue u 06CykI€HUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb BBITAJIKUBAIOLIEH
CWJIBI, JEHCTBYIOIIEH Ha TENO B )KUIKOCTH, OT 00bEMa
MOIPYKEHHOM B )KMJIKOCTh YaCTH TEJIA U OT INIOTHOCTH
KUIKOCTH.
UccnenoBanue 3aBUCMMOCTH Beca TeJia B BOJIE OT
00BbEMa MOrpyKkEHHOI B )KUIKOCTh YaCTH TeJa.
Pemenue 3a1au Ha npUMEeHEHUE 3aKOHA ApXuMesa u
YCJIOBHS TUIABAHUS TEN.
Konctpynpoanue apeomeTpa uiiu KOHCTPYUPOBAHUE
JIOJIKU U OTIPEJENICHUE €€ rPy30M0IbEMHOCTH

PaGoTa 1 MOLIIHOCTH

Paznen 5. Pabora u MmomHOCTh. DHeprus (12 )

(3 1)

[Ipoctrie

Mexannueckasi padora.
MoI1HoCTh

OKCHepUMEHTAIbHOE OIPEIeICHNE MEXaHUUECKON

paboThI CUIIBI TSXKECTU IPU NaICHUH TeJla U CUJIbI

TPEHUs [P PABHOMEPHOM IIEPEMELICHUU TEJA 110
TOPU30HTAIBHOU TOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBAEMOM IPU TOABEME 10

nectHULe. Penienne 3a1a4 Ha pacyéT MeXaHU4eCKOU

paboThl U MOIIIHOCTH

MeXaHU3MBbI (5 4)

Mexannueckas

[IpocTbie MEXaHU3MBI: pbIYar,
0JI0K, HAKJIOHHAs! TIOCKOCTb.
[IpaBuno paBHOBecHs pblyara.
IIpumenenue npasuna

paBHOBecHs pblyara K OJIOKy.
«3070TO€ IPABUIIO» MEXAHUKH.
KIIJ[ mpocThIX MEXaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U
TEeXHMKE. Prlyaru B Tene

YeJioBeKa

Kunernueckas u

Omnpenenenne BEIMTPBILIA B CUIIE IIPOCTBIX MEXaHU3MOB
Ha IIpUMEPE phluara, MOJBHKHOIO U HEITOABUKHOTO
0JI0KOB, HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanue ycnoBus paBHOBECHUs phlyara.
OOHapy>keHue CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3IUYHbIX HHCTPYMEHTAX U MPUCIIOCOOJICHUSX,
UCIOJIb3YEMBbIX B OBITY U TEXHHKE, & TAK)KE B JKUBBIX
opranusmax (MC — Guosorus). DKcrepuMeHTaIbHOE
JI0Ka3aTelbCTBO PaBEHCTBA pabOT NMPHU NMPUMEHEHUH
MIPOCTBIX MEXAHU3MOB.
Omnpenenenue KIIJ[ HaK1OHHON NIIOCKOCTH.
Pemenne 3a1ad Ha npyMEHEHUE IpaBUila PaBHOBECHS
priuara u Ha pacuér KII1/]

sHeprus (4 1)

NOTEHLUAIbHAS DHEPT U
[IpeBpamenue ofHOTO BHIA
MEXaHUYECKON SHEPTUH B
JIpyroil. 3aKOH COXpaHEHUS U
W3MEHEHUS DHEPTHUH B
MEXaHHUKe

3KCHepI/IMCHTaJ'H)H0€ OMpeaACICHUC N3MCHCHUSA
KHHETHYECKOM U MOTEHIIHAIbHOMI SHEPTHUHU TCJia IIpU €ro
CKaThIBAaHHUH 10 HAKJIOHHOM IJIOCKOCTH.
(DOPMYHI/IPOBaHI/Ie Ha OCHOBC HUCCJIICAOBAHMA 3aKOHaA
COXpPAaHCHUMA MEXaHUYECKOM OHCPIUH.
O6CY)KI[€HI/IG rpaHull IPUMCHUMOCTU 3aKOHA
COXpPAaHCHUS DHCPIUH.
Pemienue 3a7a4 ¢ MCOIb30BaHUEM 3aKOHA COXpPAaHCHUA

SHEPTUU

PesepHoe Bpems (3 u)




8 kiacc (68 u)

Tematnueckuii
OJI0K, TEMBI

OCHOBHOE COJIep>KaHNe

OCHOBHBIE BUJIBI JSSITEILHOCTH YYaIUXCsl (Ha YPOBHE
y9eOHBIX JICHCTBUI)

Paznen 6. Terossie siBneHus (28 1)

Ctpoenue
Y CBOICTBA
BemecTa (7 4)

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHUH CTPOEHUS BEILIECTBA.

Macca u pazMepsl aTOMOB
1 MoJIeKyJ1. OIBITHI,
[OJTBEP>KIAOLIUE OCHOBHbBIE
MTOJIOKEHUS MOJIEKYJISIPHO-

KUHETUYECKON TEOPHH.
Mopenu TBEpIAOTro, )KUJKOTO
Y Ta3000pa3HOTO COCTOSIHHMA
BewlecTBa. Kpucrammueckue
U amop(HbIe TBEPBIC TETA.
OObsicHEeHHE CBOWCTB ra3os,

KUAKOCTEN U TBEP/BIX TE HA
OCHOBE IOJIOKEHU
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun. CMauMBaHue U
KalWUISIPHBIE SIBJICHUS.
TennoBoe pacmupenue u
cKarue

Haburoienue u uHTEpHpeTaIys ONBITOB,
CBHU/IETEJILCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEILIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHbIX BEUIECTB B BOJIE.

Pemenne 3a1a4y no OLEHUBAHUIO KOJIMYECTBA ATOMOB
WM MOJIEKYJI B €IMHHULIE 00BbEMA BEILLIECTBA.
AHanu3 TeKCTa IPeBHUX aTOMUCTOB (HaIIpuMep,
¢parmenta mosmsl Jlykperus «O npupoe Bemein») ¢
U3JI0’)KEHUEM 00O0CHOBAHUI aTOMHOM IMIOTE3bI
(cmbicnoBoe uTeHue). OreHka
yOCIUTEIIBHOCTH ATUX 00OOCHOBAHUA.
OObsicHeHHe OPOYHOBCKOTO JIBHIKCHUS, SIBJICHHS
mubdy3un U pa3nuduii M1y HUIMH Ha OCHOBE
ITOJIOXKEHUH MOJIEKYJIIPHO-KUHETHYECKON TEOPUH
CTPOEHHSI BEIIECTBA.

OOBsicCHEHHE OCHOBHBIX Pa3IMuuil B CTPOCHHUHU T'a30B,
JKUJKOCTEN U TBEPABIX TEJI C UCIIOJIB30BAHUEM
ITOJIOXKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
cTpoeHus BemiecTna. [IpoBeneHre onpITOB 10
BBIPALIMBAHUIO KPUCTAJIJIOB [TIOBAPEHHOM COIM MU
caxapa. [IpoBegenue u 00bsICHEHHE OMBITOB,
JEMOHCTPUPYIOLIUX KalIUJUISIPHBIE SIBJICHUS U SBJICHHUE
cmauuBanust. OOBSCHEHHE PO KaMLIISIPHBIX
SIBJICHUH J1J1s1 TOCTYIUICHUS BOJbI B OPIraHU3M PacTECHUMN
(MC — 6uonorus). Habmogenue, nposeaeHue u
00BSICHEHUE ONBITOB MO HAOIIOAEHUIO TETIJIOBOTO
paciipeHust ra30B, )KUJIKOCTEH U TBEPIBIX TEJI.
OOBbsicHeHHEe coXxpaHEeHUs1 00bEMa TBEPABIX Tell,
TEKYy4eCTH KHUJIKOCTH (B TOM UHUCIIE, PA3HULIBI B
TEKY4YeCTH JJISl pa3HbIX KUAKOCTEH), 1aBiIeHUs ra3a.
[IpoBeneHue ONbITOB, IEMOHCTPUPYIOIINX
3aBHCUMOCTb JIaBJICHUS BO3/1yXa OT ero o0bémMa u
HarpeBaHus WIN OXJIAXKJIEHUS, U UX OObSICHEHHE Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO yY€HUs. AHAIIN3
MIPAKTHYECKUX CUTyaluH, CBA3aHHBIX CO CBOMCTBAMU
ra3oB, JKMJIKOCTEU U TBEPABIX TEI




TenoBwie
nporieccsl (21 1)

Temneparypa. CBs3b
TEMIIEPATYPbl CO CKOPOCTHIO
TEIJIOBOTO JIBM)KEHUS YaCTHULL.
BryTtpeHHss 3HEprus.
CrniocoObl U3MEHEHUS
BHYTPEHHEHN YHEPIUU:
Terionepeiaya U COBEpIICHUE
paboTel. Busr
TerUIonepeiayn:
TEIIONPOBOAHOCTD,
KOHBEKIIHSI, U3ITy4eHHE.
KosmmuecTBO TENIOTHI.

VY aenbHas TEIIOEMKOCTD
BemiecTBa. TermnooOMeH u
TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEIIOBOTO
OanaHca.
IInaBneHue u OTBEpIEBAHUE
KPUCTAJTNYECKUX BEIIECTB.
VnenpHas Tenuora
iasnenus. [lapooGpasoBanue
1 KoHAeHcauus. Mcnapenue.
Kunenue. Y nenpHas temnora
napooOpa3oBaHusl.
3aBHCHUMOCTh TEMIIEPaTyPhI
KHIICHHUS OT aTMOC(EPHOTO
naBieHus. BnaxHocTth
BO3/IyXa.

DHeprus TommBa. Y nejabHas
TEII0Ta CTOPaHUS.
[TpuHIHIBI paGOTHI TETIIOBBIX
neurareneit. KII/[ Termnooro
JBUTATETIS.
TennoBbie IBUTATENH U
3alUTa OKPY’KAIOLIEN Cpebl.
3aKOH COXpaHEHHUs U
MIpEBpAIICHUS YHEPTUHU B
MEXaHUYECKUX U TETUIOBBIX
poueccax

ObocHOBaHME MMPaBUII U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHHUE pa3IMYHBIX CIOCOOOB U3MEPEHUS U ILIKAT
temriepatypsl. HabmoaeHue u o0bsICHEHNE OTIBITOB,
JNEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEW SHEPT U

TeJa B pe3yJibTaTe TEIJIoNnepeaayu U paboThl BHEUTHUX
cui. HaGmoienne u 00bsCHEHHE OTIBITOB, 00CYKICHHE
MPAKTUYECKUX CUTYaIUil, TEMOHCTPUPYIOIINX
pa3IUYHbIE BU/IBI TEILJIO- IEPEJAUN:
TEIUIONPOBOJHOCTh, KOHBEKIUIO, N3TyUYECHHE.
HccnenoBanue siBICHUS TEINIOOOMEHA IPH
CMEIIMBAHUU XOJOTHOM U TOpsiued BOJBI.
Habnronenue ycTaHOBIIEHUS TEIIJIOBOTO PAaBHOBECHS
MEXK]ly TOpAYEH U XOJI0HOU BOJOM.
Ornpenenenne (M3MEPEHHE) KOJMYECTBA TEIIOTHI,
MOJIy4YEHHOTO BOJIOM MPH TEIJIO0OMEHE C HAarpeThiM
METAJTIMYECKUM LIUJIUHIPOM.
Omnpenenenue (M3MepeHne) YAEIbHON TeITOEMKOCTH
BellecTBa. Penenue 3a1ay, CBSI3aHHBIX C BBHIYUCICHUEM
KOJIMYECTBA TEIUIOTHI M TEIUIOEMKOCTH MpHU
TerooOMeHe. AHaIU3 CUTyaluil IPaKTUUECKOT O
MCIOJIb30BaHUs TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepHaJoB, HAPUMEP B LEJSIX YIHEPTroCOSPEKESHNU:

TEIUIOU30JISIIHSL, SHEProcOeperaronuiie KpbIim,
TEPMOAKKYMYJISITOPHI U T. 1. Habmonenue siBieHuit

ucrnapeHus u KoHaeHcauu. MccaenoBanue npoiecca

WCTIApEHUs Pa3IUYHbBIX XUAKOCTeH. OOBbsICHEHHE

SIBJICHUW UCTIAPEHUS U KOHJICHCAIIUN Ha OCHOBE

aTOMHO-MOJIEKYJIsipHOTrO yueHus. Habmonenue u

00BsICHEHHE TpolIecca KUTIEHUS, B TOM YHCIIE
3aBHCHUMOCTH TEMIIEPATypbl KUIIEHUS OT JABJICHMUS.
Onpenenenue (MU3MepeHNE) OTHOCUTEIbHOM BIQXKHOCTH
Bo3ayxa. Habnronenue mporecca miaBiaeHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED JIbJa.
CpaBHeHUE NPOIIECCOB IUIABIEHUS KPUCTAIUIMUECKUX
TEeJ U pa3MATYeHUs IPU HarpeBaHUU aMOP(HBIX TeTl.
Omnpenenenue (M3MEpEeHNE) yACTbHON TETJIOTHI
raBieHus abaa. OO0bsCHEHUE SIBICHUN TUTaBICHUS U
KpUCTAJIJIM3ALMU HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
yueHus. Pemenue 3a1ad, CBI3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIJIOTHI B IpOIEcCcax TeIonepeaadn npu
TUTABIIEHUH M KPUCTAJIN3AlUN, UCTIAPEHUH U
KOHJICHCAlIUU. AHAJIN3 CUTYyalHi IPaKTUYECKOTO
NPUMEHEHUS SBICHUH IIaBICHUS U KPUCTAILTU3AIUHY,
HampuMep, MOIyYeHHE CBEPXUUCTBIX MAaTEPHAJIOB,
coJjieBas rpenka u ap. AHanu3 paboTbl U 00bsICHEHHE
MPUHIINIIA JEHCTBUSI TETIOBOTO JABUTATENS.
Brluncnenue koam4ecTBa TEIIIOTHI, BBIIEISIONIET0Cs
IIPU CTOPaHUM PA3IMYHBIX BUA0OB TornBa, U KI1/]
nsuraress. O0CyKaeHue KOIOTHYECKHX MOCIEICTBUN
MCIOJIb30BaHUs JBUTATENe BHYTPEHHETO CrOpaHus,
TEIUIOBBIX U TUApo3aekTpocTanimii (MC — skonorus,
XUMUS)

Pazen 7. DnexTpuyueckre M MarHUTHBIC siBTIeHUS (37 9)




DJIEKTpUYECKUe

Onektpusanus tei. [[Ba pona

HaGmronenre u mpoBeIeHHEe OIBITOB MO AJICKTPU3AIUN

3apsiibl. ANEKTPUUECKUX 3aPsI0B. TEJ IIPU COMPUKOCHOBEHUU U UHAYKIUEH.
3apsKEHHbIE Tela B3aumopeiicTBre 3apsyKeHHBIX HaOmronenue n 00bsICHEHNE B3aUMOIENUCTBUSA
U UX ten. 3akoH Kyrnona. OJHOMMEHHO U PA3HOMMEHHO 3apsKEHHBIX TEI.
B3aumozeicteue (7 DJIEKTPUUYECKOE MOJIE. OOBsicHEeHHE TTPUHITUTIA ACHCTBHUS AICKTPOCKOTIA.
q) [Ipunuun cynepno3uiun OOBbsicHEHUE SBICHHUM IEKTPU3AINH TIPH
3IEKTPUYECKUX MOJIEH. CONPUKOCHOBEHUH TEJI U MHIYKLHUEHU C
Hocurenu snexktpuyeckux MCII0JIb30BAHUEM 3HAHUN O HOCUTENSAX dJEKTPUUECKUX
3aps/10B. DIIEMEHTaPHBII 3apsa0B B BellecTBe. Pacno3naBanue u o0bsiCHEHHE
ANEKTPUYECKUI 3apsi. SIBJIEHUM 3JICKTPU3ALIMU B IOBCEAHEBHOM KU3HU.
Crpoenue aToma. Habmtoienue 1 00bsiICHEHUE OIBITOB,
[IpoBOIHMKY U AUDIIEKTPUKHU. | WIUIFOCTPUPYIOLIMX 3aKOH COXPAHEHUS SJEKTPUUECKOTO
3aKOH COXpaHEHUs 3apsiga. HaGmroieHre onbITOB 10 MOJEIUPOBAHUIO
ANEKTPUYECKOTO 3apsiaa CUJIOBBIX JINHUM 3JIEKTPUUYECKOTO TTOJIS.
HccnenoBanue neicTBUS AIEKTPUUYECKOTO TOJI HA
MPOBOJIHUKY U TUDJIEKTPUKHU
[TocrossHHBII DIIEKTPUYECKHI TOK. Y CIIOBUS HalGnronenue pa3andHbIX BUIOB IEUCTBUS
3JIEKTPUUYECKUN TOK CyIlIECTBOBaHUS AIIEKTPUYECKOTO TOKA U OOHAPYKEHHUE ITUX BUJIOB
(20 v) AIEKTPUUECKOTO TOKA. JIEUCTBUSI B TIOBCETHEBHOM JKU3HHU.

HcTOYHUKH TOCTOSTHHOTO
ToKa. [lecTBus
AIEKTPUUYECKOTO TOKA
(TerioBoe, XMMUYECKOE,
MarHUTHOE). DJIEKTPUUECKUN
TOK B JKHJIKOCTSIX M ra3ax.
Onekrpuyeckas uenb. Cuna
TOKA. DIJIEKTPUUECKOE
HanpspkeHue. ConpoTuBIeHUE
IIPOBOJIHUKA. Y I€TIbHOE
COIPOTHBIICHUE BEILIECTBA.
3axon OMa a1 yyacTKa Lenu.
ITocnenoBarenbHOE
U napajuieIbHOE COeTMHEHNE
IIPOBOJTHUKOB.
Pa6ota u moutHOCTH
AIIEKTPUUYECKOI0 TOKA. 3aKOH
Jxoyna—JIenua.
DNEeKTpONpOBOJKA U
NOTPEOUTENH IEKTPUUECKOMN
SHEpIuu B OBITY.
Kopotkoe 3ambikaHue

COopka 1 ucnbpITaHuE IEKTPUUECKOH IeTH
MOCTOSTHHOTO TOKa. MI3MepeHue cuiibl Toka
amnepmeTpoM. M3mepeHue 3J1eKTpUuecKoro
HaNpPSOKEHUS BOJIETMETpOM. [IpoBeieHre u 00bsICHCHHE
ONBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTb
3JIEKTPUYECKOTO COMPOTUBIICHUS ITPOBOIHUKA OT €r0
JUTMHBI, IJI0IAIM ONEPEYHOr0 CEYEHHS U MaTepHaa.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MIPOTEKAIOILIETO YEPE3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa u HanpsbkeHus Ha pe3uctope. [Iposepka
npaBuja CII0KEHUS HAIIPSHKEHUH TpU
MOCJIEIOBATEILHOM COECIMHEHHUH JIBYX PE3UCTOPOB.
[IpoBepka nmpaBuia Ass CUIIbI TOKA MPU ApAIIEIbHOM
COCIMHEHUH PE3UCTOPOB. AHAIN3 CUTyaAITU
MOCJIEI0BATEIBHOTO U NapAJJIEIbHOTO COEUHEHUS
MIPOBOJIHUKOB B JJOMAIITHUX JJICKTPHUUECKUX CETSX.
Pemienue 3amau ¢ ucnonp3zoBanueM 3akoHa Oma u
dbopmyn pacuéra NEKTPUIECKOTO CONPOTUBICHUS TIPHU
MOCJIEIOBATEILHOM U MAapajuIeIbHOM COETMHEHUHN
MIPOBOJTHUKOB.

Omnpenenenue pabOTHI YMEKTPUIECKOTO TOKA,
MIpOTEKaroIero yepes pesuctop. OnpeneneHue
MOIIIHOCTH 3JEKTPUYECKOT0O TOKA, BBIIETIIEMOMN Ha
pesuctope. MccrnenoBanue 3aBUCUMOCTH CUJIBI TOKA
yepes JIAMIOYKY OT HalpsbKeHUs Ha Heil. OnpeneneHue
KIIJI narpeBatens. MccnenoBanue nmpeodpa3oBaHus
SHEPTHH MPU NOABEME Ipy3a JIEKTPOIBUTATEIIEM.
OObsicHeHHEe yCTPONCTBA U IPUHITUTIA JCHCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTeNbHBIX TPUOOPOB.
OO0BsicHeHrEe TTPUYHH KOPOTKOTO 3aMBIKAHUS U
MPUHIUIIA JEHCTBUSA MJIABKUX MPEJOXPaHUTENEH.
Pemenue 3agau ¢ ucnosib3oBaHueM 3akoHa JKoys-
Jlenma. Habmroienne BO3HUKHOBEHUS DJIEKTPHUYECKOTO
TOKA B JKUJIKOCTH




MarauTtHsIe
siBieHUs (6 1)

ITocTosTHHBIE MAarHUTEI.
BianMoneiicTBue MOCTOSIHHBIX
MarHuToB. MarHuTHOE IOJIE.
MaruuTtHoe 1oj¢e 3eMIIM U €ro
3HAYCHHUE I KU3HU
Ha 3emute. OnbIT DpcTeaa.
MarsuTHoOe I10JIe
AIEKTPUUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE.
JleiicTBE MarHUTHOTO IOJIS
Ha MIPOBOJIHUK C TOKOM.
DIIeKTPOABUTATEIb
IMOCTOSHHOTO TOKA.
Hcnons3oBanne
3JIEKTPOJIBUTATENIECHN B
TEXHUYECKUX YCTPOHCTBAX
Y Ha TPaHCIIOpTE

Uccnenosanyue MariuTHOTO B3aUMOICHCTBUS
IIOCTOSHHBIX MarHHUTOB.

N3ydyeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB
IIpU UX OOBEIMHEHUU U Pa3JICIICHUN.
[IpoBeneHre ONbITOB MO BU3yAIM3ALIMH TOJISI
IIOCTOSIHHBIX MarHHUTOB.

N3ydenue sBieHN HaMarHUYMBaHUs BEIIECTBA.
UccnenoBanue nencTBus 3JEKTPUIECKOTO TOKA Ha
MAarHuTHYI CTPEJIKY.

[IpoBeaeHue onbITOB, AEMOHCTPUPYIOIINX
3aBUCHUMOCTD CHJIbI B3aUMOJICHCTBUS KaTYIIKUA C TOKOM
Y MarHuTa OT CUJIbl M HANPABJICHUS TOKA B KaTYIIIKE.
AHanu3 CUTyalui NPakTUYECKOIO MPUMEHEHHUS
AJIEKTPOMATrHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOWCTBAX, MIPOMBIIIUICHHOCTH, METUIINHE).
N3ydenue nercTBrus MarHUTHOTO TOJISL HA POBOJHUK C
TOKOM. M3yueHue neicTBUsI 3JIEKTPOABUTATEIS.
N3zmepenne KIIJI anmekTpoaBuraTeabHON yCTaHOBKH.
Pacnio3HaBanue v aHaIM3 pa3IMYHBIX TPUMEHEHUN
ANEKTpOABUraTeNel (TpaHCopT, ObITOBBIE YCTPOICTBA

u JIp.)

DJIeKTpOMarHuTHas
uHAayKIus (4 1)

OnbiTel Dapajes. SABneHue
3JIEKTPOMATHUTHOMN
nHaykuuu. [Ipasuno Jlenua.
Dnektporereparop. CrocoOs
MOJIyYEHUS AJIEKTPUUECKOM
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBISIEMBIX HCTOYHHKAX
SHEPTUH

OnbITHI IO UCCIIEAOBAHUIO SBJICHUS SJIEKTPOMArHUTHOMN
WHIYKIMU: UCCIICIOBAHNE U3MEHECHU I 3HAYCHUS U
HaIlpaBJICHUSI UHAYKIMOHHOIO TOKa

PesepsHoe Bpems (3 u)




9 kmacc (102 4)

TemaTnueckuii 010K,

OCHOBHOE coJiepKaHne

OcHOBHBIE BUIBI A€ATEILHOCTH yUanuxcs (Ha ypoBHE

TeMa y4eOHBIX ICHCTBHIA)
Paznen 8. Mexanuueckue sBinerus (40 1)
Mexanundeckoe Mexanundeckoe AHanus 1 00CyX/I€HNUE PA3IUYHBIX IPUMEPOB
JIBUOKEHUE JIBYDKEHHE. MEXaHUYECKOTO JIBUXKEHUSI.

U CIIOCOOBI €T0
onucanus (10 )

MarepuasbHas TOUKA.
Cucrema otcuéra.
OTHOCUTENBHOCTD

MEXaHUYECKOT O
JIBU)KEHHSL.
PaBHOMEpHOE
MPAMOJIMHEHHOE
JBUKEHHE.
HepaBnomepnoe
MIPSIMOJIMHENMHOE
nBwxeHue. CpenHss u
MI'HOBEHHAsl CKOPOCTh
TeJia IpU HEPaBHOMEPHOM
JIBI>KEHUH.
Yckopenue.
PaBHOyCKOpeHHOE
MPSAMOJIMHEHHOE
nBrxenue. CBoOoHOE
naJicHue.
OmnbiTel [Nanuiies.
PaBHOMeEpHOE ABUXKEHUE
110 okpyxHocTH. [Ieprnon
U 4acToTa oOpalleHus.
JInneliHas u yriooBas
CKOPOCTH.
[lenTpocTpemMuTenbHOE
yYCKOpEeHue

OO6cyxaeHne TpaHuLl IPUMEHUMOCTH MOJIEITN
«MarepHualbHas TOUKay.

Onucanne MEXaHMYECKOTo ABM)KCHUS Pa3IMuHbIMU
cniocobamu (ypaBHEHUE, Ta0nHIAa, TpaduK).
AHanu3 )XKU3HEHHBIX CUTYalIU, B KOTOPBIX

IIPOSIBJISIETCS. OTHOCUTEIbHOCTh MEXaHUUECKOT O
JIBUKCHHUSI.

Habmronenne MexaHM4ecKoro ABMKEHUS Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETa.
CpaBHeHue myTell U TpaeKTOPHUI IBUKEHUS OJJTHOTO U
TOTO K€ TeJIa OTHOCUTENILHO Pa3HbIX TEJ OTCUETA.
Amnanus texcta ["anmmies 00 OTHOCUTETBHOCTH
JIBUKEHHUS; BBIMIOJIHEHUE 3aJJaHU 110 TEKCTY
(CMBICIIOBOE UTEHUE).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa
WM JIBUYKEHUS ILIApUKa 10 HAKJIOHHOM IJIOCKOCTH.
AHanu3 u 00Cyx)aeHne CrocoO0B MPUOIMKEHHOTO
OIpe/iesIEHUs MTHOBEHHOM CKOPOCTH.
Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBUXKEHUS
(mapuka B )KMJIKOCTH, MOJIETIH 3JIEKTPHUUECKOIO
aBTOMOOWIIA U T. 11.). OmpeneseHue myTH,
IIPOMJIEHHOTI'O 3a TaHHBIN IPOMEKYTOK BPEMEHU, U
CKOPOCTH TeJa 1o rpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JBIKEHUS OT BPEMEHH.
OO6cysxeHrne BO3MOXKHBIX IPUHIIUIIOB 1€HCTBHS
MPUOOPOB, UBMEPSIOIINX CKOPOCTH (CIUIOMETPOB).
Bbruuciienue myTu U CKOPOCTH MPH PAaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBHKCHHH Tea.
OmnpeneneHue NpoiJIEHHOTO MyTH U YCKOPEHUS
JBUKEHMSI TeJa 10 TpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O NPSIMOJIUHEHHOT0 IBM)KEHUS Tela
oT BpeMeHH. OnpesiefieHue YCKOpPEeHUs Tea pu
PABHOYCKOPEHHOM JBHMKEHUH 110 HAaKJIOHHOU
IJIOCKOCTH. VI3MepeHne neproaa u 4acToThl
oOpaleHus Tena 1no okpyxHoctu. Onpeznenenue
CKOPOCTH PaBHOMEPHOTO JIBJKEHUS TeJla Mo
OKpYXHOCTH. Pemienune 3aga4d Ha onpenencHue
KHHEMATHYECKUX XapaKTePUCTUK MEXaHUIECKOTO
JBIDKEHUS pa3iIMuHBIX BUJIOB. Pacrio3HaBaHnue u
NpUOIKEHHOE ONUCAHKUE Pa3IMUHBIX BUIOB
MEXaHUYECKOT0 JBM)KEHUS B MPUPOJIE U TEXHUKE (Ha
npuMepax CBOOOJHO MaJArOIINUX Tell, IBUKEHUS
KHBOTHBIX, HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U

Jp.)




Bs3auMoneiicTBue Ten ITepsbsIii 3akoH HproTOHA. Hab6monenue n 06CcyXaeHNE ONBITOB C IBHKCHUEM
(20 u) Bropoii 3akoH HeroTOHA. Teja [PU YMEHBIIECHUN BIUSHUS IPYTUX TEll,
Tperuii 3akoH HerotoHa. MPEMSITCTBYIOMINX ABUKEHUIO.
[Ipunuun cynepno3uiun Amnanu3 tekcra ['anunes ¢ onmucaHueM MBICICHHOTO
CHII. AKCIIEPUMEHTA, 000CHOBBIBAIOIIIETO 3aKOH HHEPIUH;
Cuia ynpyroctu. 3akoH BBITIOJIHEHHE 3aJaHUH MO TEKCTY (CMBICIIOBOE UTCHHE)
I'yka. Cuna TpeHusi: cuiia OO0cy>x1IeHre BO3MOKHOCTH BBITIOJIHEHUSI 3aKOHA
TPEHUS CKOJIbXKEHUS, WHEPIUHU B Pa3IUYHBIX CUCTEMaX OTCUETA.
CUJIa TPEHUSI TTOKOS, Hab6nronenue u o0CcykIeHHEe MEXaHUYECKHUX SBIICHUM,
JIpYTUE BUJIbI TPEHUS. MPO- UCXOJAIIUX B cucTteMe oTcuéra « Tenexkay npu
Cuita TSDKECTH | 3aKOH €€ paBHO- MEPHOM U YCKOPEHHOM JABUKCHUU
BCEMHUPHOT'O TATOTCHHUS. OTHOCHUTEIIEHO KaOMHeTa (U3UKH.
YckopeHnue cBOOOIHOTO JlelicTBUS ¢ BEKTOpAMH CHUJI: BBITTOJTHEHUE 3aJJaHUM 110
najienus. JIBmkeHne CJI0’)KEHUIO ¥ BBIYUTAHUIO BEKTOPOB.
IUIaHeT Hab6nronenue u/vumm npoBeieHue ONbITOB,
Bokpyr Counnua. [lepas JEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHUS Tela OT
KOCMHUYECKasi CKOPOCTb. MIPUII0)KEHHON K HEMY CHJIBI U MAacChl TeJla.
Hesecomocts u Amnanu3 ¥ 00bsICHEHUE SABJIEHUI C UCIIOJIb30BAHHEM
neperpy3ku. PaBHoBecue BTOpOTo 3akoHa HeroTOHA.
MAaTepUAIbLHON TOUYKH. Pemenue 3amad ¢ HCNoOJIb30BAHUEM BTOPOTO 3aKOHA
AOGCOoIOTHO TBEPIOE

HeroTona u IIpaBuJia CJI0KCHUS CHUJIIL.

Teno. PaBHoBecue Onpenenenne )XECTKOCTU MPY>KUHBI.

TBEPJOTO TeNa C

AHanu3 cuTyalui, B KOTOPbIX HA0I01al0TCs yIpyTHe
3aKpEIUIEHHONW OChIO nedopMaIui, ¥ UX OObSICHEHHE C UCTIOIh30BAHUEM
BpanieHusi. MomeHT 3akoHa ['yka. Pemienue 3a1au ¢ uCnoJjib30BaHUEM

cuibl. LleHTp TsKEeCTH

3akoHa ['yka. MccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHHUSI CKOJIBKEHUSI OT CUITbI HOPMaJIbHOTO JABICHHUS.
OO0cyxieHre pe3yabTaTOB UCCIICIOBAHUS.
Onpenenenue kodhhuueHTa TPEHUS CKOIBKCHHUS.
N3mepenue cuitbl TpeHUSI TIOKOS.
Pemenue 3amay ¢ ucnonb3oBaHueM HOPMYIIBI s
CHUJIBI TPEHUS CKOJIbXKEHUs. AHAIU3 IBIXKCHUSI TEIl
TOJILKO TIOJT ACMCTBUEM CHUIIBI TSHKECTH — CBOOOTHOTO
nageHust. O0bsICHEHHE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOHOTO MaICHUS OT MaCChI Tea.
OreHKa BEJIMUUHBI CUITBI TATOTEHHS, IEUCTBYIOIICH
MEXy IBYMs TellaMu (711 pa3HbIX Macc).
AHann3 OBIMKEHUS HEOECHBIX TEJ IO A€HCTBUEM
CHWJIBI TSATOTEHHUS (C UCTIONIH30BAHUEM JIOTIOTHUTEIBHBIX
HMCTOYHHUKOB WH(}OpMaIum).
Pemenue 3aau ¢ UCNoOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (OPMYJIBI ISl pacy€Ta CUITbI
TSYKECTU. AHAIU3 OPUTHUHAIIBHOTO TEKCTA,
OTHUCHIBAIOIIETO MPOSIBJICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBITTOJIHEHHUE 3a1aHUH O TEKCTY
(CMBICIIOBOE UTEHUE).
Habmtoienue u 00Cyk/1eHrEe OMBITOB 110 H3MEHEHHIO
Beca Tejia MPH YCKOPEHHOM JIBHKCHUH.
AHanu3 ycjaoBUM BO3HUKHOBEHUSI HEBECOMOCTH U
neperpysku. Penienue 3agau Ha ornpeiejieHle Beca
TeJa B Pa3IMYHBIX YCIOBHSIX.
AHanu3 cuil, 1eUCTBYIOUINX Ha TEJO0, MOKOsIeecs Ha

o1mope. OHpCHCHCHHe HOCHTpPA TAXKCECTU PA3JIMYHBIX TCJI



3akons! coxpanenust (10

4)

Nmnynbce Tena.
HN3menenue nmnyiibca.
Nmnynbe cuibl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexanuueckas pabora u
MoIHoCTh. Pabora cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBsi3b SJHEPTUU U
paboTHI.
[ToTeHumanbHas sHEPrus
Tena, MOJHATOrO Hajl
MMOBEPXHOCTHIO 3€MJIU.
IToTrenumanbHas SHEPrus
CKaTOU MPY>KUHBI.
Kunernueckas sneprus.
Teopema 0 KUHETUYECKOM
SHEpPTrUHU.
3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTrUU

PEaKTUBHOIO JIBUKEHUS B Iipupojie U TexHuke (MC —

HMITYJIbCa JJI pacd€ra pe3yabTaToOB B3aUMOICUCTBU

Pemenue 3a1a4 ¢ ncnosib30BaHUEM 3aKOHA COXPAHEHUS
umnyibsca. OnpeneneHue padoThl CUIIbl yIPYTOCTH NPU

OQHCPI'ur 1JIsd pacqéTa HOTCHHH&J’IBHOﬁ 1 KHHETHYECKOM

Hab6monenue n 06¢cyx)aeHue OIbITOB,
JIEMOHCTPHUPYIOIIUX Nepeiadyy UMITYJIbca MPU
B3aUMOJICHCTBUH TEJI, 3aKOH COXPaHEHUS UMITYJIhCa
py a0COIOTHO YIPYTOM U HEYIIPYTOM
B3aUMOJICCTBUU TeJl. AHAJIN3 CUTYallNil B
OKPY’KaOIIeH )KU3HU C UCTIOJIb30BAaHUEM 3aKOHA
COXpaHEHUs UMITyJIbca. Pacrio3HaBaHue sIBJICHUS

6uonorus). [Ippumenenue 3akoHa COXpaHEeHUS

Ten (Ha MpUMepax HEYNpYyroro B3auMoJICHCTBUS,
YIPYToro HEHTPaIbHOIO B3aUMOAECHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX HEMOBHKHO).

NoABEME Ipy3a C UCIIOJIb30BAHUEM HENIOABUKHOIO U
HOJBMKHOTO 0J10K0B. MI3MepeHne MOIIHOCTH.
N3mepenne noTeHIMAIBHON SHEPTUN YIIPYTO

nepopMHUpOBaHHON NpYKUHBL. M3Mepenue
KMHETUYECKOW SHEPIUH TeJla 110 JJIMHE TOPMO3HOTO
IIyTH. DKCIIEPUMEHTAIBHOE CPAaBHEHUE U3MEHEHMS
NOTECHIUAIbHOW U KUHETUYECKOM SHEPrUH Tella Mpu
JBUKCHHUH 110 HAKJIOHHOW IIJIOCKOCTH.
DKcrnepuMeHTallbHasl IPOBEPKA 3aKOHA COXPaHEHUs
MEXaHMUYECKOW SHEPIUu Mpu CBOOOJHOM MaICHUH.
IIpuMeHeHne 3aKOHA COXPAHEHUS MEXAHMYECKOU

JHEpruii Tena. Pemenue 3a1a4 ¢ HCIOIb30BAHUEM
3aKOHA COXPAaHEHUs] MEXaHUYECKON SHEPTruu

Pa3nen 9. Mexauunueckie

KoseOaHus ¥ BoJHBI (15 )

Mexannyeckue KonebarenbHoe HaOmronenue konebaHui o 1efCTBUEM CHIT TSKECTH
konebanus (7 1) nBrxkeHne. OCHOBHBIE U YIOPYTOCTH M 0OHapyKeHue Mo00HbIX KoJieOaHuil B
XapaKTEPUCTUKH OKpy KarolieM Mupe. AHainu3 KosebaHuil rpysa Ha

Kosie0aHuii: mepuo,
4acTOTa, aMIUTUTY/1a.
MaremaTuueckui u
MPY>KUHHBIA MAasSTHUKH.
[IpeBpamienue snepruu
MpHU KosebaTeTbHOM
JBUKEHUH.
3aryxaroliye KojaeoaHusl.
BrinyXcHHBIE
koJyiebanusi. Pesonanc

HUTH U Ha TpyxuHe. Onpesenenne 4acToThl
KoJIe0aHUH MaTeMaTHYECKOTO U TIPY>KUHHOTO
MasTHUKOB. HaGumto/ieHre u 00bsCHEHNE SBICHUS
pe3oHanca. MccnenoBanue 3aBUCUMOCTH TIEPHOIA
KoJIe0aHUH MOJBEIICHHOTO K HUTH I'Ppy3a OT JIMHBI
HuTH. [IpoBepka HE3aBUCHMOCTH TIEpro/1a KOJIeOaHMit
rpy3a, MOJIBEIIEHHOTO K JIEHTE, OT Macchl rpys3a.
Habumonienue u o0CcyxaeHne OnbITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTh MepHoia KoneOaHun
NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH
npyxuHsbl. [IpuMeHeHne MaTeMaTu4ecKoro u
NPY>KHHHOTO MasTHUKOB B KQUeCTBE MOJICIICH ISt
OTMCaHMs KOJIeOaHUH B OKPYIKarOIEM MHpE.
Perenue 3a1a4, CBA3aHHBIX C BEIYUCICHUEM WA
OIICHKOM 4acTOTHI (TIeproia) KosieOaHuit




MexaHudeckue BOJIHEL.
3BYyK
(8 1)

CBolicTBa MEXaHUYECKUX
BOJIH. J[JTMHA BOJIHBI.
MexaHu4eckne BOJIHBI B
TBEPJIOM TEJIE,
CECMUYECKHUE BOJIHBI.
3ByK. ['/pomMKOCTb 3BYyKa
Y BBICOTA TOHA.
OTtpakeHue 3ByKa.
Nudpa3Byk u ynpTpa-
3BYK

OOHapy>XeHne U aHAIN3 BOJTHOBBIX SIBJICHUH B
OKpyxarorieM Mupe. Habmronenne pacrpocTpaHeHus
MPOJIOIBHBIX U TIOTIEPEUHBIX BOJH (Ha MOJIEIH) U
oOHapy»XeHHE aHAJIOTUYHBIX BUJIOB BOJH B IPUPOIC
(3BYK, BOJIIHbIE BOJIHBI). BeIuucienue AIMHbI BOJIHBI U
CKOPOCTH pacipOoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCrepuMEHTAIbHOE OIPE/IeIIeHUE TPAHUI] YaCTOThI
CJIBIIIIMMBIX 3BYKOBBIX KOJICOAHUH.
Haburoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI
(B TOM 4HCIIE ¢ UCTIOIB30BAHNEM MY3BIKAIBHBIX
HHCTpyMeHTOB). HaGmronenne u o0bsICHEHHUE SIBICHHS
aKyCTHYECKOT0 pe30HaHca. AHAJIN3 OPUTUHAIBHOTO
TEKCTa, MOCBSIIEHHOTO UCIIOJIb30BAHUIO 3BYKa (MU
yJIbTPa3BYKa) B TEXHUKE (IXOJIOKAIUA, YIbTPA3BYK B
MEAMIIMHE U JAp.); BHITOJIHEHUE 3aJaHHI 110 TEKCTY
(CMBICIIOBOE UTEHHUE)

Paznen 10. DieKTpoMarHuTHOE MOJIE M 3JIEKTPOMArHUTHBIE BOJIHBI (6 1)

DNeKTpOMarHuTHOE
noJie
1 DJIEKTPOMArHUTHBIC
BOJIHBI (6 1)

DNeKTPOMarHuTHOE TOJIE.
DJIEKTPOMarHuTHbHIC
BOJIHEL.
CsolicTBa
ANEKTPOMATHUTHBIX BOJIH.
[Ixana
ANEKTPOMATHUTHBIX BOJIH.
Hcnonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH
JIISE COTOBOM CBSI3H.

SJIGKTPOMaFHI/ITHaSI HpI/IMeHeHI/Iﬁ QJICKTPOMArdMTHBIX BOJIH B TCXHUKC.
npupoga CBETa. CKOpOCTB Pemenue 3aJa4 C HCIIOJIb30BAHHUECM (I)OpMy.]'I JJIA
CBCTa. CKOPOCTH SJICKTPOMArHUTHBIX BOJIH, AJIMHBI BOJIHBI U
BomnHoBBIE CBOMCTBA Y4YaCTOTHI CBC€TA
CBCTa

[TocTpoenwue paccykaeHnit, 000CHOBBIBAIOIIINX
B3aMMOCBSI3b JIEKTPHUUECKOr0 U MAarHUTHOTO TOJIEH.
DKCIepUMEHTATbHOE U3yYeHHE CBOWCTB
AIIEKTPOMArHUTHBIX BOJH (B TOM YKCJE C TOMOIIBIO
MOOUITBEHOTO TenedoHa). AHATN3 PSHTTEHOBCKUX
CHUMKOB Y€JIOBEUECKOr0 OpraHu3Ma.
AHaIN3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHHS
ANEKTPOMArHUTHOTO U3IyYECHUS B IPUPOJIE: KUBBIE
OpTaHU3MBI, U3Ty4YCHUSI HEOSCHBIX TEJ (CMBICIIOBOE
yreHue). Pacno3naBanue u aHalu3 pa3aIMuHbIX

Pa3zgen 11. CBero

BbIe siBJieHUd (15 9)

3aKOHEI
pacmipoCcTpaHeHUS CBETA

(6 1)

Hcrounuku cBera.
JlydeBas MoJienb CBETA.
[IpssMonuneiHoe
pacrnpoCTpaHEHHUE CBETA.
3atMmenus CoiHIA U
Jlynsl. OTpakeHue cBeTa.
[Tnockoe 3epkano. 3akoH
OTpa)KEHHUS CBETA.
[Ipenomnenue caera.
3aKoH TpeIOMIICHUS
cBeTa. [lonmnoe
BHYTpPEHHEE OTPAKEHHUE
cBeta. Mcnonp3oBanue
BHYTPEHHETO OTPaKEHUS
B ONTHYECKHX
CBETOBOJIAX

Habmoienue onbIToB, AEMOHCTPUPYIOIIUX SIBJICHHE
MIPSIMOJTMHEHHOTO PacTIPOCTPAHEHHSI CBETA
(BOBHHKHOBEHHE TEHU U MOJYTEHH), U UX
I/IHTepHpeTaHI/IH C UCITOJIB30BAHUEM ITOHSTHUSA CBETOBOIT'O
ny4ya. OObsICHEHHE U MOJIETUPOBAHUE COJTHEUHOTO U
JYHHOTO 3aTMeHMI. MccreroBanne 3aBUCUMOCTH yTiia
OTPa)KE€HHUSI CBETOBOTO JIy4a OT yrJja MajJeHHUs.
N3yuenne cBONCTB N300pakeHUs B IIIOCKOM 3€pKaje.
Habmtoienue 1 00bsICHEHHE OTBITOB 110 TOTYUYEHHIO
M300paK€HUI B BOTHYTOM U BBIYKJIOM 3€pKajax.
Habmtoienue 1 0ObsICHEHNE OTIBITOB 0 MPETOMIICHHIO
CBETAa Ha TPAHMUIIC PA3IUYHBIX CPE/, B TOM YHCIIE
OTBITOB C MOJIHBIM BHYTPEHHUM OTPAXKEHUEM.
WccnenoBanue 3aBUCHMOCTH yTJIa TIPEIOMIICHUS OT
yriia MaJieHusi CBETOBOIO Jyya Ha TPAaHUIIE «BO3/yX-
cTeksio». Pacro3HaBaHue SIBICHU OTPAKEHHS U
MIPEJIOMJIEHUS CBETA B MIOBCETHEBHOW KU3HU. AHAIIU3 U
O6’I)SICHCHI/I€ SABJICHUA OIITUYCCKOI'O MI/Ipa)Ka.
Pemenne 3aga4 ¢ MCoIb30BaHMEM 3aKOHOB
OTpa)KeHI/ISI nu HpGJ’IOMJ’IeHI/ISI CBETa




JIMH3EI ¥ OITHYECKHE
npu6opsl (6 1)

doroannapar, MUKPOCKOI
ONTUYECKUX MPHOOPOB: (poToammapara, MUKPOCKOIIA,

[Tonyuenne n300pakeHMI C ITOMOIIBIO COOMPAOIICH U
paccenBaroUIE JIUH3.

Omnpenenenne POKYCHOTO PACCTOSIHUS U ONITHUECKOM
CWJIBI COOMPAFOIIEH JIMH3HI.

AHanu3 ycTpoicTBa U MPUHIUIA JIEHCTBUS HEKOTOPHIX

JIuHza, X0 ny4eil B
auH3e. OnTruyeckas
CHCTEMA.
Ontuyeckue mpuOOpPHI:

u Teaeckomn. I'1a3 kak
OINTHYECKas CUCTEMA.
bim3opykocTs u
JaTbHO30PKOCTh

TEJIECKOIa
(MC — 6uonorusi, acCTpOHOMHUS ).
AHaJm3 ABJICHUH OJM30PYKOCTH U TaJIbHO30PKOCTH,
npuHIHNa aeicTrsi 09koB (MC — 6uosorusi)

Paznoxenue 6enoro
cBeTa B crekTp (3 u)

HaGnroneHue no pasinoxeHuto 6eIoro CBeTa B CIEKTP.
Habnronenue u 00bsICHEHNE ONBITOB T10 MOJIY4YEHUIO
0eJI0ro CBeTa IIpH CII0KEHUH CBETa Pa3HBIX 1IBETOB.
ITpoBeneHune u 00BACHEHUE OIBITOB IO BOCIPUSITHIO
[[BETA IPEMETOB MPHU UX HAOJIIOICHUH Yepe3
1[BETOBbIC (DUIHTPHI (LIBETHBIE OYKH)

Pasnoxxenune 6enoro
cBeTa B clieKTp. OnbITHI
Hrrorona. Cioxenune
CHEKTPAJIbHBIX LIBETOB.
Hucnepcus ceera

Pasnen 12. KBanroBsle siBienus (17 1)

Hcnyckanue
¥ TIOTJIOUICHNE
cBeTa aToMOM (4 )

OnsiThl Pesepdopna u Ob6cyxnenue ey onbiToB Pesepdopa no
IJIaHEeTapHasi MOZCIIb HCCJIEJOBAaHUIO aTOMOB, BBIJIBUKEHHE TUIIOTE3 O
aToMa. BO3MOXKHBIX PE3YyJIbTaTaX OMNBITOB B 3aBUCUMOCTHU OT
Mopnens aroma bopa. IPEII0JIaraéMOr0 CTPOEHHS aTOMOB, (hOpMyIHpOBaHHE
Hcnyckanue u BBIBOJIOB U3 PE3YJIbTATOB OIBITOB.
[IOIVIOLLEHUE CBETA OOcy>xaeHne MPOTUBOPEUNH TUIAHETAPHON MOICIH
atoMoM. KBaHTBI. aToOMa M OCHOBaHUH 1y runoressl bopa o

JIuHeityaTbie CIEKTPbI CTaIlMOHAPHBIX OPOUTAX JIECKTPOHOB.
Habmtoienue CriomHbIX U IMHEHYaThIX CIEKTPOB

W3ITyYCHUS PA3INIHBIX BemlecTB. OObscCHEHUE
JIMHEUYATBIX CIIEKTPOB U3JIYYEHHUSI

CtpoeHne aTOMHOTO
spa (6 9)

OO6cyxaeHrne BO3MOKHBIX TUIIOTE3 O MOJIEISIX
cTpoenus sapa. OnpeneneHue cocrasa saep 1o
3aJJaHHBIM MacCOBBIM U 3aps10BbIM YUCIIaM U IO

aTOMHOTO s71pa. MIOJIO’KEHHUIO B IEPUOJUYECKON CUCTEME IEMEHTOB
Hyxnonnas monens (MC — xumust). AHanu3 U3MEHEHMsI COCTaBa sijipa U
aTOMHOTO s71pa. €r0 MOJIOKEHUS B IEPUOJINYECKON CUCTEME TIPH a-
paanoaktuBHocTH (MC — xumust). UccnenoBanue

PannoakTuBHOCTS.
Anbda-, 6eTa- u ramma-
n3nyudenusi. CtpoeHue

N3oTomsl.
PannoakTuBHBIC TPEKOB a-4acCTHII [0 TOTOBBIM (poTorpadusim.
npesparnieaus. [Tepros OO0HapyxeHre U H3MEPEeHHE PaTMAIMOHHOTO (JOHA C
noJrypacmnaja. MTOMOIIIBIO JO3UMETPA, OI[EHKA €r0 HHTEHCHBHOCTH.
HeiicTBus AHanu3 OMOJIOTUYECKUX U3MEHEHUH, MPOUCXOISAIITUX
paOaKTUBHBIX MO/ ACMCTBUEM paInOaKTUBHBIX u3nyuyeHuit (MC —
W3ITyYEHUH Ha KUBBIC ouonorus). Mcnons30BaHne paTuoakTHBHBIX
OpraHU3MBbl n3nyueHuil B menuuuHe (MC — 6uosorus)
Pemmenwe 3a1a4 ¢ MCMoNb30BaHUEM 3aKOHOB

SAnepubie peakuuu (7 1)

SAnepHble peakuuu.
3aKOHbBI COXpaHEHUs
3aps110BOTO

¥ MacCOBOTO YHCEII.
DHeprusi CBSI3U aTOMHBIX
anep. CBA3b MacChl U
sHepruu. Peakunn
CUHTE3a U JICTICHUS SIED.
Wcrounuku sHEprun
CoJHna u 3BE31.
Snepnas sHepreTuka

COXPAHEHHUS MacCOBBIX U 3apsAOBBIX YUCEI Ha
OIIpEZCIICHUE PE3yIbTATOB AACPHBIX PEAKIIHIL; aHATIN3
BO3MO>KHOCTH MJIM HEBO3MOYKHOCTH SIZIEPHOM peaKlIUu.

OneHka PHEprUM CBSI3U S/IEP C UCIIOJI30BAHUEM

(dhopMyIbl DHHIITEHHA.
OOcy>xaeHne NepecreKTUB UCTIONb30BAHUS
YIPaBIIsIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
OO6cyxaeHne NPeuMyIIeCTB U SKOJIOTHYECKUX
npo0JieM, CBA3aHHBIX ¢ s7epHoil aHeprerukoit (MC —
9KOJIOTHS)

[ToBTOpHUTENHEHO-00001atOIINH MOTYITB (9 W)




Cucrematuzanus 1
00001IeHEe
MIPEIMETHOTO
COJIepKaHUs
1 OIIBITA JEATEILHOCTH,
nproOpeTEHHOrOo IpU
W3YYCHHH BCETro Kypca
¢buzukn

O06o001menne cogaepKaHus
KaXJ/I0TO U3 OCHOBHBIX
pasnenoB Kypca Gpu3nuku:
MeXaHUYEeCKue,
TEIUIOBEIE,
3JIEKTPOMAarHUTHEIE,
KBaHTOBBIC SIBJIICHUS.
Hayunsiii meTog
MIO3HAHUS U €T0
peanu3anys B
(bU3UIECKUX
HCCIIEIOBAHMSIX.
CBs13b QUBHKYU U
COBPEMEHHBIX
TEXHOJIOTHI B 00J1acTH
nepeaayn uHpopMaImH,
SHEPreTHKE, TPAHCIIOPTE

BrimonHenne yueOHBIX 3a/1aHUi, TPEOYIOMUX
JIEMOHCTPALIMN KOMIIETEHTHOCTEH, XapaKTepU3YIOIIUX
€CTeCTBEHHOHAYYHYIO TPAMOTHOCTb:

6 MPUMCHCHUA MOJTYUCHHBIX 3HAHUU IJI1 HAY4YHOI'O
00BSICHEHUST (PU3UUECKUX SBJICHUN B OKPYIKAIOIICH
npupoac u HOBCGHHGBHOﬁ KHU3HH, a TaKXKEC BBIABICHUA
(U3NYECKUX OCHOB PsiJla COBPEMEHHBIX TEXHOJIOTHIA,
6 MPUMCHCHHUSA OCBOCHHBIX SKCIICPUMCHTAJIbHBIX
YMEHUH JIJIsl UCCIIeI0BaHUS (PU3UUCCKUX SBJICHUH, B
TOM YHUCJIC IJI ITPOBCPKU T'MIIOTE3 U BBISIBJICHUA
3aKOHOMEPHOCTEH. PemeHne pacyéTHhIX 3a/1a4, B TOM
YHCIIe MPeANoaraluX UCI0Ib30BaHNEe (PU3UIECKOM
MOJICJIA ¥ OCHOBAHHBIX HA COJICPIKAHUM PA3THIHBIX
paszenoB Kypca Gpu3uku. BelnoaHeHne u 3ammra
IPYIIOBBIX WM WHAWBHIYATBHBIX TIPOCKTOB,
CBSI3aHHBIX C COJIEPKaHUEM Kypca GUBHKHU
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