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Pabouast nporpaMMa 0CHOBHOI'O 00111er0
o0pa3oBaHus y4eOHOro Kypca «Dusuka»
nJid 7-9 kyaccos

r. TamOoB



PaGoyas mporpamma no ¢u3uke Ha YpOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs COCTABJICHA Ha
OCHOBE TIOJIOKEHHI M TpeOOBaHU K pe3ylbTaTaM OCBOCHMsI Ha 0a30BOM YPOBHE OCHOBHOMU
0o0pa3zoBaTeIbHOM MPOrpaMMBbl, MpPEACTaBICHHbIX B dDenepalbHOM TOCYyAapCTBEHHOM
00pa3zoBaTebHOM CTaHAApTe OCHOBHOTrO o6Omiero ooOpazoBanus (PI'OC O0O0O), a takxke ¢
yuéroMm Ilpumepnoii mnporpammbl BocnuTanuss u KoHuenmuu mnpenojaBaHus y4eOHOIo
npenmera «®Pu3uka» B 00pa3oBaTeNbHBIX opraHum3aumsx Poccuiickoit  Depepanun,
peanu3yIomuX OCHOBHbBIE 00111e00pa3oBaTeIbHbIE TPOTPAMMEBI.

MNOACHUTEJIBHAA 3AIIUCKA

Conepxanue IIporpammbl HampaBiieHO Ha (OPMHUPOBAHUE E€CTECTBEHHOHAYYHOU
TPaMOTHOCTH yYaIllIUXCsl U OPraHU3alMI0 U3ydeHus: (GU3UKU Ha IeATEIIbHOCTHOW OCHOBE. B
HEW yYMTBIBAIOTCS BO3MOXKHOCTH mpeameTra B peanusanuu TpedboBanuii PI'OC OOO k
IUIAHUPYEMBIM JIMYHOCTHBIM M METAaIlPEJIMETHBIM pe3yjbTaTaM OOy4YeHHUs, a TaKxKe
MEXIPEeIMETHBIEC CBSI3M €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O
o01mero oopa3zoBaHus.

B mporpamme omnpenesnsitoTcsi OCHOBHBIE 1M U3y4YeHUs] (PU3UKU HAa YPOBHE OCHOBHOTO
obmero oO6pa3oBaHMs, IUIAHUPYEMbIE PE3yJIbTAaThl OCBOCHUSI Kypca (DU3UKH: JIMYHOCTHEHIC,
MeTanpeaMeTHBIC, TpeIMETHBIC (Ha 0a30BOM ypPOBHE).

[Iporpamma ycTaHaBIMBaeT pacmpejielieHne yueOHOro marepualia mo rojam ooydeHus (110
KJIaccaM), TpejjaraeT HPUMEpPHYIO MOCJIEeA0BATEIbHOCTh HM3YUYCHHUS TEM, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHS MPEIMETHOTO COJIEPKAHUS U yU€Te BO3PACTHBIX OCOOCHHOCTEH ydalmxcs, a
TaK)Ke MPUMEPHOE TEMATHUYECKOE IUNIAHUPOBAHHUE C YKAa3aHHUEM KOJIMYECTBAa YacOB Ha U3yUYCHUE
KOKJIOH TEeMbl W TPUMEPHONW XapaKTEPUCTUKOW ydeOHOW JEeATENbHOCTH y4alluxcs,
peanu3yeMoil Ipu U3yUYEeHUHU ITUX TEM.

[IporpamMmma MOKeT ObITH HCHOJIb30BaHA YUYMUTEISIMH KaK OCHOBA JJISl COCTaBJIEHUSI CBOUX
pabouux mporpamm. [Ipu pazpaGoTke paboueil mporpaMMbl B TEMAaTHYECKOM ILIAHUPOBAHUU
JOJDKHBI ~ OBITh  yYTEHBI BO3MOXKHOCTH  HCIIOJIB30BAaHUSA  DJIGKTPOHHBIX  (LU(POBBHIX)
00pa3oBaTEIbHBIX pecypcos, SIBIISTFOLITAX CST y4e0HO-METOAMYECKUMH MaTepuaJaMu
(MyJTbTUMEOUHHBIE TPOTPAMMBI, JJEKTPOHHBIE YYEOHUKHM W 3aJadyHHUKH, DSJIEKTPOHHBIC
OMONMMOTEKH, BUPTyaJIbHbIE JAaOOPATOPUHM, HUIPOBBIE MPOTPAMMBI, KOJJIEKIUHU MU(POBBIX
00pa3oBaTENIbHBIX PECYPCOB), peanu3yronux auaakruiaeckue Bosmoxxknoctu UKT, conepxkanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUU.

[IpumepHnas pabouass mporpaMMa HE CKOBBIBAET TBOPYECKYI0 HWHUIIMATUBY YyUHUTEIEH U
IIPEIOCTaBIsAET BO3MOXKHOCTH Ul pealu3aldd Pa3IdYHBbIX METOAMYECKHX MOAXOJ0B K
MpernogaBaHuIo (PU3UKHU NIPUYCIOBUM COXpaHEHUs 00s13aTeJIbHOM YacTH CoAeprKaHusl Kypca.



OBLIAA XAPAKTEPUCTUKA YUYEBHOI'O IPEJIMETA «®U3UKA»

Kypc ¢dusmkm — cucteMooOpa3yromuil A1 €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETOB,
MTOCKOJIbKY (PM3MYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH, U3yd4aeMbIX XUMHUEH,
Ounosorueu, actpoHoMuen u pusndeckoit reorpadueii. PU3uKa — 3TO TPEAMET, KOTOPHIA HE
TOJIBKO BHOCUT OCHOBHOMW BKJIAJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpPa, HO U MPEIOCTABIISICT
Haubosiee siCHble OOpa3lbl NPUMEHEHHUs] HAy4YHOI0 METOJla MO3HaHWS, T. €. CcIoco0a
MOJIy4Y€HHUsI JOCTOBEPHBIX 3HaHWM O Mupe. Hakonen, ¢u3uka — 3TO IpeaMET, KOTOPBIi
HapsAy C JAPYTMMH €CTEeCTBEHHO-HAayUYHBIMU TMpeJMEeTaMy JOJDKEH JaTh IIKOJbHUKaM
npeacTaBieHue 00 YBJIEKATEIBbHOCTH HAYYHOTO HCCIICIOBAHMS M PAJOCTH CAMOCTOSATEIBHOTO
OTKPBITHUSI HOBOT'O 3HAHUSI.

OpnnHa U3 riaaBHBIX 3aj1a4 (PU3UYECKOro oOpa3oBaHUs B CTPYKType o0miero obpa3oBaHUA
CcOCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOW TIPaMOTHOCTHM W HMHTEpeca K HayKe Yy
OCHOBHOHM Macchl 00ydYaromuxcsi, KOTOpble B JaJbHEHIIEM OyIyT 3aHSThI B CaMbIX pa3HO-
o0pa3nbix cepax nestenbHOcTU. HO He MeHee BakHOUM 3ajaudeil sIBIISICTCS BBISIBJICHUE U
IMOJITOTOBKA TAJAHTIIMBBIX MOJIOJBIX JIOACH JUIsI MPOJOIKEHUsI 00pa30BaHUs U JajibHEHIIeH
npodeccuoOHaIbHOM AESATEIbHOCTH B O0JAaCTH E€CTECTBEHHO-HAYYHBIX HCCIIEIOBAaHUN U
CO3JIaHMHM HOBBIX TexHoJiorni. CornacHO NPUHATOMY B MEXKIYHAapOJHOM COOOIIECTBE
onpenenenuto, «EcTrecTBeHHO-Hay4dHasi TIpaMOTHOCTH — OTO CIHOCOOHOCTH 4YeJOBEeKa
3aHUMAaTh AaKTUBHYIO TPAXKIAHCKYIO IMO3HWIUIO IO OOIIECTBEHHO 3HAYMMBIM BOMPOCAM,
CBSI3aHHBIM C E€CTECTBEHHBIMU HAayKaMH, U €ro TrOTOBHOCTh HHTEPECOBATHCA E€CTECTBEHHO-
HAy4YHBIMHM HJesIMH. HaydHO TpaMOTHBIA YEJIOBEK CTPEMHUTCS  yd4acTBOBaTh B
apryMEHTHPOBAaHHOM OOCYXXICHUM MPOOJIEM, OTHOCSIIUXCS K E€CTECTBEHHBIM HayKaM H
TEXHOJIOTHUSIM, 9TO TPEOYET OT HETO CIEAYIOIINX KOMIIETEHTHOCTEH:

—HAay4YHO OOBSICHSTH SIBJICHUS,
—OIICHUBATh M MOHUMAaTh OCOOCHHOCTH HAyYHOT'O HMCCIICIOBAHUS,
—HWHTEePIPETUPOBATH JTAHHBIE U HMCHOJIb30BaTh HAy4YHBIC JIOKA3aTEIbCTBA JJISI MOJYUYECHHS

BBIBOJIOB.)

N3ydyenue (U3MKU CIIOCOOHO BHECTH peIIaoNUi BKJIaa B (OPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOUW TPAaMOTHOCTH OOYYaIOIINXCS.

HEJU U3YUYEHUSA YYEBHOT'O IPEJJIMETA «®U3UKA»
Ilenn w3yuyeHus: QU3MKA Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs OIpENeseHbl B
KoHnnenmuu npenoaBanusi yueOHOro npeamera
«Pu3rka» B 00pa3oBaTelIbHBIX opraHuzamusx Poccuiickoit ®enepanyu, pearu3yromMx
OCHOBHBIE 0011€00pa3oBaTeIbHbIE IIPOrpaMMbl, YTBEpXKAEHHOW pemeHueM Koseruu
MunucTtepcrBa npocseleHus Poccuiickoit deneparun, npotokos oT 3 nexadbpst 2019 r. Ne
[1K-4

Hean ndyyenus pusukm:

® IpUOOpETEHHE UHTEpPEeca U CTPEMIICHUS
0o0yJarmuxcs K HAyYHOMY M3yYE€HHUIO MOPUPOABI, Pa3BUTUE WX WHTEIIEKTYaIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEN;

® pPa3BUTHUC HpGILCTaBJIeHI/Iﬁ O HAYYHOM MCTOAC IMO3HAHUA
1 popMUPOBaHHUE HUCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYIKAIOIIHUM SIBICHUSM;

¢ (opmupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK
pe3yabTaTta U3y4eHHUsI OCHOB CTPOEHUSI MaTepUH U (pyHIaMEHTAJILHBIX 3aKOHOB (DU3UKY;

e (opmMHupoBaHHE PEACTABICHUMN O pOIU (PUBUKH TSI
pPa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH;

® pa3BUTHE MPEJICTABICHUN O BO3MOXKHBIX cpepax
Oyaymier TpodecCuoHaIbHON JESATECIILHOCTH, CBSI3aHHOW C (PU3WMKOM, MOJATOTOBKA K
JanbHEHIIIeMy OOy4YeHUIO B 9TOM HAPaBJICHHUU.

Joctmxenue STUX I1ieJeld Ha ypPOBHE OCHOBHOrO o0miero oOpa3oBaHUSI OOecTiednBaeTCS
pelIeHUEM CJIeYIOIINX 3a/1a4:



¢ puoOpeTeHrEe 3HaHNI O TUCKPETHOM CTPOCHUHU
BCIICCTBA, O MCXAHHUYCCKHUX, TCIUIOBbIX, OJJICKTPUYCCKHUX, MAIrHUTHBIX W KBAHTOBbIX
SIBIICHUSIX

® MPUOOPETCHNE YMEHUHN OMMCHIBATh U OOBICHATH
(bHSI/I‘-IeCKI/IC ABJICHHUS C UCITIOJIBb30BAHUCM ITOJTYYCHHBIX 3H&HPII>1;

® OCBOCHME METOJI0B PELICHUs [IPOCTENIINX PaCYETHBIX
3a7a4 c HCTIOJIb30BaHUEM buznueckux MoJeJIeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/a4;

® pa3BUTHE YMEHUH HAOIIO/IaTh MPUPOAHBIC SIBJICHUS
1 BBbIIIOJIHATH OIIBITHI, na6opaTopHLIe pa6OTBI N OKCIICPUMCHTAJIBHBIC HCCIICAOBAHUA C
HCITOJIb30BAaHUEM U3MEPUTEIILHBIX IPUOOPOB;

e OCBOEHHE MPUEMOB pabOThI ¢ HHPOPMaALIUEH
(hu3mYecKoro coaepkaHusl, BKIOYasi HHPOPMAILIHIO O COBPEMEHHBIX JOCTHKECHUIX (PU3UKH;
aHaJIN3 U KPUTHUUYECKOE OlleHUBaHue nHGOpMaIly;

® 3HAKOMCTBO cO cepamu podecCHoHaATbHOM
ACATCIbHOCTH, CBA3aHHBIMHU C (1)H3PIKOI>1, 1 COBPCMCHHBIMH TCXHOJIOTUSAMH, OCHOBAHHBIMHA
Ha JIOCTHKEHUSIX (PU3UUECKON HAYKH.

MECTO YYEBHOI'O IPEAMETA «®U3NKA» B YYEBHOM I1JIAHE
B cootrBerctBUM ¢ ®I'OC OOO ¢dusuka sBasercss 00s3aTEIbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 0011ero oopa3zoBanus. JlanHas mporpamma IMpeaycMaTpUBaeT H3ydeHue (PU3UKU Ha
06azoBoM ypoBHe B 00BEMe 238 u 3a Tpu roma oOyyeHHss 1Mo 2 4 B HeAednto B 7 U 8
KJIaccax M 1Mo 3 4 B HeAemo B 9 kiacce. B TemaTuyeckoM TutaHUpOBaHUU Juisi 7 B 8 Ki1accoB
MPE/INOoJaraeTcsi pe3epB BPEMEHH, KOTOPBIM YUHUTEIh MOXKET UCIOJIb30BaTh IO CBOEMY
YCMOTpPEHHI0,a B 9 Klacce — MOBTOPUTEIHHO-0000IIAIONTNNA MOTYTb.



COJEP/KAHUE YYEBHOI'O IIPEIMETA «®PU3UKA»

7 KJjace

Pa3jnen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY KAIOIEro MUpa

duszuka — Hayka o npupojne. SBinenus npupoasl (MC). dusuueckue sBICHUSA:
MEXaHUYECKHUE, TEIUIOBbIEC, SJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeIUYUHBL. M3mepenne ¢usznyeckux BeduduH. Puznyeckue mnpuOOpHI.
[Torpeumrnocte n3Mepenuii. MexayHapoaHasi CUCTeEMa € JUHMUILI.

Kak ¢usmka n npyrue ecrecTBEHHBIE HAyKH H3y4arOT Npupoay. EcTecTBeHHO-Hay4HBIH
METOJl MO3HAaHUsA: HaOJIOJEHHEe, MOCTAHOBKAa HAyYHOTO BOIIPOCA, BBIABMIKEHHE TUIIOTE3,
SKCIIEPUMEHT 1O IIPOBEpPKE TUMOTe3, OO0BACHEHHWE HalromaeMoro siieHus. OnucaHue
(pu3HUecKuX SIBICHUN C ITOMOIIBLIO MOJCIICH.

JdeMmoHcTpaAnMu

1. MexaHnyeckue, TEeIJIOBbIC, AJIEKTPUYECKHUE, MarHUTHBIE, CBETOBBIC SIBICHUS.

2. ®dusuyeckue MPUOOPHI U TIPOIeAypa MPSIMBIX U3MEPESHUI aHAJIOTOBBIM U ITH(DPOBBIM

npudopoM.

JladopaTtopHblie padoThl M ONBITHI
Ornpenenenue EHbI ASJICHUS KAl U3MEPUTEIBLHOTO TIpUoopa.

H3mepenune paccTosiHUM.
H3mepenune o0bEéMa )KUAKOCTH U TBEPJIOTO TeJIa.
Onpenenenue pasMepoB MajbIX TeEl.
N3mepenue TtemriiepaTypbl IIpU HOOMOIIM >KUAKOCTHOIO TEpMOMETpa M JaTUUKa
TEMIIEpaTypHI.
6. [IpoBenenne wucciaenoBaHusi MO IIPOBEPKE TUIOTE3bl: JAJIBHOCTh IIOJIETA IIAPHUKA,
IYIIEHHOT'O TOPU30HTAIIBLHO, TEM OOJIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKA.

Pa3nen 2. IlepBoHavajibHbIe CBeIeHHSI 0 CTPOEHHHU BellecTBa

CTpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, WX pa3mepbl. ONbITHI, JOKa3blBaIOIIME
JIUCKPETHOE CTPOEHHUE BEIIECTBA.

JBmxenue yactul BemiecTBa. CBsi3b CKOPOCTH JBMIKEHMUS YacTHUIl C TeMIEpaTypoOil.
BbpoynoBckoe nBmxenue, nuddysus. BzaumoaeiicTBue yacTull BellecTBa: MPUTSHKEHUE U
OTTAJIKNBAaHUE.

ArperatHele COCTOSIHMSI BEIIECTBA: CTPOEHHUE Ta30B, JKUIAKOCTEH U  TBEPABIX
(kpucTamMueckux) Tesl. BzanuMocBs3b MeXy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M WX AaTOMHO-MOJIEKYJISIDHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BOJEI.

JlemoHcTpanum

1. HaGmogenne OpOyHOBCKOI'O JBUKEHMUSI.

2. HaGmonenune nud dys3uu.

3. HaGmronenue siBieHU, OOBSICHSIONIUXCS TPUTSHKCHUEM WU OTTAIKMBAHUEM YaCTHII

BEIECTBA.

JladopaTtopHbie padoThl U ONBITHI

1. OrieHka AuaMeTpa aroMa METOA0M PSA0B (C UCIOJIb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI MO OOHAPYKEHUIO IEUCTBUS CUJIT MOJIEKYJISIPHOTO HPUTSKEHUSL.

Pa3nen 3. /IBU:KeHHe M B3aHMO/IeiicTBHE TeJl

MexaHnyeckoe JBH)KEHHE. PaBHOMEpHOE€ MW HepaBHOMEpHOe JBHKeHHE. (CKOpOCTb.
Cpenssisi CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUHU. Pacy€r myTH U BpEMEHHU JIBUKEHUS.

SIBieHne wHEepUMU. 3aKOH HMHEpUUHU. B3anmojencTtBue Ten KaKk NpUYMHA WU3MEHEHUS
CKOpPOCTH JIBMKEHHUS Tesl. Macca kak Mepa MHEPTHOCTH Teina. [IimoTtHocTs BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/IMHUIIE 00bEMa BellleCcTBa.

Cuna Kak XapaKTepuCTHKa B3auMojeWucTBus Ten. Cuna ynpyroctd W 3akoH ['yka.
H3mepenre cuibl ¢ TOMOIIBIO IMHAMOMETpa. fSIBiIeHue TAroTeHus U cuia Tsbkectdu. Cuna
TsbkectTh Ha aApyrux 1iaHetax (MC). Bec Tema. Hesecomocth. CrokeHue cHil,
HampaBJICHHBIX 110 OJHOM npsMoi. PaBHoxenctByromass cuin. Cuna TpeHus. TpeHue
CKOJIBXKEHHUS U TpeHue nokosi. Tpenue B mpupoje u texuuke (MC).

i W



JAeMoOHCTpaAIIUU

. Habmonearne MexaHU4eCcKOro JBMXKSHUS Telia.

. U3aMepeHune CKOpOoCTH NMPSIMOJIUHENHOTO ABUKEHUS.

. HaGmonenue siBneHUst MHEPIIUH.

. Habnronenre n3mMeHeHus: CKOpOCTH MPU B3aUMOJEUCTBUM TE.
. CpaBHEHHE Macc IO B3aWMOJIEMCTBUIO TEJI.

. Ciio)keHue cuil, HapaBJIECHHBIX IO OJHOM NPSIMOU.

JladopaTtopHblie padoThl U ONBITHI

1. OnpenenieHUe CKOPOCTH PABHOMEPHOTO JIBHKEHUS (IIapUKa B KHUIAKOCTH, MOJIECITH
SJIEKTPUYECKOTO aBTOMOOWIIS U T. 1I.).

2. OnpeneneHrue CpelHE CKOPOCTH CKOJIBKEHHUsI Opycka WM IIapuKa 110 HAKJIOHHOMU
IUIOCKOCTH.

3. Onpenenenre MWIOTHOCTU TBEPJIOTO Tea.

4. OOBITHL, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsokeHUs (aedopMaliui) Npy>KUHBI OT
MPUIJIOKEHHOMN CUJIBI.

5. OnBITHI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbYKEHUSI OT CUJIbI JaBJICHUS
U XapakTepa CONMPUKACAIOLUINXCSI TOBEPXHOCTEH.

Pa3nen 4. JlaByieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

HaBnenue. CriocoObl yMEHbUIEHHUST M yBEJIMYEHHUs JaBiieHus. JlaBieHue rasa.
3aBUCUMOCThH JIaBJIEHHUsI raza oT 00bEéMa, Temmeparypsl. [lepenaua naBneHus: TBEPAbIMU
TeJIaMHU, KUJAKOCTAMHU U ra3amu. 3akoH [lackans. [lTneBMaTnueckue MalinHbl. 3aBUCUMOCTh
JIaBJICHUS KUAKOCTHU OT TIyOuHbI. [ 'uapocratuyeckuii napagokc. CooOIarmecs cocyapl.
I'mapaBinyeckne MEXaHU3MBI.

Atmocdepa 3emnu u atMmocdepHoe naBieHue. [IpuduHbI cyliecTBOBaHUSI BO3IYIIHOM
o6omouku 3emutn. OnbiT Toppudeu. U3meperre atMmocdepHOro gaBieHUsI. 3aBUCUMOCTD
aTMoc(epHOro JaBieHUS OT BBICOTHI Haja YpoBHeM Mopsa. [Ipubopbl s u3MepeHus
aTtMOc(EpHOro AaBJICHUS.

JelicTBue JKHUIAKOCTH M Tra3a Ha TMOTpyKEHHOE B HHUX Telo. BrlTankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

JdeMoHCcTpanmumn
. 3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIEpaTyphl.

. [lepenaua naBneHus )KUAKOCTHIO U TA30M.

. CooO1maronuecs CoCy/Ibl.

. I'mppaBnnyeckuii mpecc.

. [IposiBnenue neicTBus arMoc(pepHOro HaBIICHUS.

. 3aBUCHUMOCTb BBITAJIKHUBAIOIIEH CHUJIBI OT 00BEMA MOTPY>KEHHOM YaCTH Tejla U MIIOTHOCTHU

JKUJIKOCTH.

. PaBeHCTBO BBITaJIKMBaIONIEH CUIIbI BECY BHITECHEHHOM KUJIKOCTH.
. YcnoBue muiaBaHus TeJl: IUIABaHUE WM MOTPY’KEHUE Tel B 3aBUCUMOCTH OT COOTHOILIEHUS

IUIOTHOCTEH TeJa M KUJIKOCTH.

JladopaTtopHblie padoThl U ONBITHI

1. MccnenoBanue 3aBUCUMOCTHU Beca Teja B BOAE OT 00bEMa MOTPYKEHHOHN B KUJIKOCTh YacTH
Telna.

2. OnpeneneHne BBITAJIKUBAIOIIEH CWJIbI, ACHUCTBYIOIIEH Ha TEl0, MOTPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIECH CWJIBI, JEUCTBYIOLIEHM Ha TEJIO B
’KMJIKOCTH, OT MaccChl TeJa.

4. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIONIEH CHIIBI, ICHCTBYIOIIEH Ha TEJIO
B JKHJIKOCTH, OT OO0BEMaA MOTPY>KEHHOM B JKUJIKOCTh YacCTU Tella W OT IUIOTHOCTHU
KUJIKOCTH.

5. KonctpyupoBanue apeoMmeTpa WJIM  KOHCTPYMpPOBAHUE  JIOJAKHU M OIpenesieHue eé
rpy30H0AbEMHOCTH.

Paznen 5. Pabora u MoIIHOCTB. JHepPrus

Mexanuueckas padotra. MOIIHOCTb.

[Ipocteie MexaHU3MBI: pbluar, OJIOK, HaKJOHHAas IUIOCKOCTh. llpaBuiio paBHOBecHs
peryara. IlpuMeHeHMe mpaBujia paBHOBECHUs pblyara K OJOKYy. «30JI0TO€ MPaBHUIO»
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mexaHuku. KITJ[ mpocteix MexaHn3MoB. [IpocThie MeXaHU3MbI B OBITY U TEXHUKE.
Mexannueckasi 3Heprusi. KuHernueckass U NOOTeHUHManbHasi »Heprus. llpeBpareHue
OJTHOT'O BHJIa MEXaHUYECKOMN YHEPIrUM B JIPYror.3aKOH COXpaHEHUS YHEPTUU B MEXaHUKE.
JdeMoHcTpanuu
1. IIpumMepsl IPOCTHIX MEXAHU3MOB.
JladopaTtopHble padoThl U ONBITHI
1. Onpenenenue palbOTbl CWJIBI TPEHUST TMPU PABHOMEPHOM JIBUKEHHHU Tejla [0
TOPU30HTAIIBHOU ITIOBEPXHOCTH.
2. UccnenoBaHue yCciIOBUN paBHOBECHS pblyara.
3. U3mepenne KIIJ[ HakJIOHHOM INIOCKOCTH.
4. MI3yuyeHune 3aK0oHa COXPAaHEHUs] MEXaHUYECKOU SHEPIrUH.

8 Kuiace

Paszgea 6. TensioBbie IBJCHUSA
OCHOBHBIE T10JIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKON TEOPHUM CTPOEHMUS BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJd. ONbIThl, MNOATBEPXKIAAOIIUE OCHOBHBIE IOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKOMN TEOPUH.
Mogenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemlecTBa. Kpucraiumaeckne
u amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, >XUJAKOCTEH U TBEPABIX TEJI HA OCHOBE
MOJI0KEHUN MOJIEKYJISIpHO-KMHETHYECKON Teopuu. CMaunuBaHUE U KANlWJUISPHbIC SIBJICHUS.
TennoBoe pacUIMpeHnE U CKaTHUE.
Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUYKEHUSI YACTHILI.
BuyTtpennsisi sHeprusi. CnocoObl M3MEHEHHUs] BHYTPEHHEW JSHEpruu: Terulomneperaya u
coBepuieHne padboThl. Buapl Tenonepenaun: TEIIONPOBOAHOCTb, KOHBEKIIUS, U3ITyYCHHE.
KonuuecTtBo TeruioTel. YaenbHas TEIIOEMKOCTh BeIlecTBa. [eIIO00OMEH U TEIjIoBOe
paBHOBecHMe.  YpaBHEHHE  TeIUIOBOro  OamaHca. IlmaBimenne W OTBepleBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJenbHas TemioTa rmaBieHus. I[lapooOpazoBanue u
kouneHcanus. Mcnapenune (MC). Kunenme. VYpaenpHass Terwiora mapooOpa3OBaHMS.
3aBUCUMOCTh TeMIEPATypbl KUIIEHUS OT aTMOC(EpHOro IaBJICHUS.
Bnaxnocts Bo3ayxa.
DHeprus TOIUIMBA. Y AeJIbHas TEILUIOTAa CTOPaHUSL.
[Ipyuauuner padotrsl TermsoBbix asurareneid. KIIJ temmoBoro nsuraresns. TeruioBbie
JIBUTATEJN U 3al1UTa OKPY>KAIOIIEN CpEaBbI.
3aKOH COXpaHEHHs U PEBpaAllEHUs SJHEPTUH B TEIJIOBBIX MpoOIEccax.
JdeMoHcTpanun
HaGmronenne 6poyHOBCKOTO JABHKEHMUSI.
Habmonenue nuddysumn.
HaOmtonenue sBieHUN cCMauMBaHUs Y KallWJUISPHBIX SIBJICHUM.
HaOmnronienre TenioBoro paciimpeHus Ted.
HM3Mmenenue naBiaeHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUHU UJIU OXJIAXKIECHUU.
IIpaBuia n3amepeHus: TEMIIEpPaTypPHI.
Buaer temnonepenayun.
OxJtaxxJ1IeHUe Npu COBEPIIEHUHN PaOOTHI.
Harpesanue npu coBepuieHuu padboThl BHEIITHUMU CUJIAMU.
CpaBHEHHE TEITIOEMKOCTEN Pa3IMYHBIX BEILECTB.
HaOmaronenne kureHust.
. Habmronenune mocTostHCTBa TeMIlepaTyphbl MPHU IUIABICHUH.
13. Moxenn TEIIOBBLIX IBUTrATEJIEH.
JladopaTtopHble padoTbl U ONBITHI
OnbITEl O OOHAPYKEHUIO IEHCTBHUS CUJI MOJIEKYJISIPDHOTO TIPUTSI>KEHUS.
OmnbITHI IO BRIPAIUBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
OmnbIThl 1O HAOIIOIEHUIO TEIJIOBOI'O PaCIIUPEHUsI ra30B, KUIAKOCTEN U TBEPIABIX TEIl.
Ornpenenenue AaBieHUs BO3yXa B OaJJIOHE HIIpPHIIA.
OneIThl, JI€MOHCTPUPYIOIIME 3aBUCHMOCTh  JIaBJI€HUsI BO3AyXa OT €ro oobéMa u
HarpeBaHUs UM OXJIAXKICHUS.
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6. [IpoBepka THIOTE3bl JMHEHHOW 3aBUCUMOCTH  JJIMHBI  CTOJIOMKA IKHJAKOCTH B
TEPMOMETPUYECKON TPyOKe OT TEMIIePaTyPHI.

7. Habniofienne u3MeHEHUs] BHYTPEHHEW HSHEpruM Tejla B pe3ylibTaTe TeIulonepenayud U

paboThI BHEIITHUX CHII.

8. MccinenoBaHue sIBJ€HUSI TEIJIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHOM U ropsiueid BOJIbI.

9. OmnpeesieHNe KOJIMYECTBA TEIUIOTHI, IOJYYEHHOT'O BOJOH TMpPH TEIUIOOOMEHE C

HarpeThIM METAJUIMYECKUM LUJIUHJIPOM.
10. OnpeneneHue yAenbHON TEIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoiiecca ucnapeHusl.
12. OnpeneneHue OTHOCUTENIBHOM BIIA)KHOCTH BO3AyXa.
13. OmnpeneneHue yaeabHOM TEIUIOTHI IJIABJICHUS JIbJA.

Pa3nes 7. DnekTpuyeckue H MarHUTHbIE SIBJICHUSI

Dnextpuzanus Tea. J[Ba poaa siekTpUUYecKuX 3apsiioB. B3zaumoneiicTBue 3apsiKeHHBIX
tea. 3akoH KyioHa (3aBUCHMMOCTBH CHJIBI B3aUMOJIEMCTBUS 3apsDKEHHBIX TEJI OT BEJIMYMHBI
3apsiIOB U PACCTOSIHUSI MEXK/Ty TeJIaMu).

OnekTpuueckoe nose. Hanpspk€HHOCTD asekTpudeckoro nods. [IlpuHuun cynepro3unuu
AJIEKTPUYECKUX T0JIeH (Ha KaYUeCTBEHHOM yPOBHE).

Hocutenu siekTpudecKux 3apsaoB. DJIEMEHTApPHBIN AJIeKTpudeckui 3apsij. CtpoeHue
aroMa. [IpoBOHUKM M TUAJIEKTPUKHU. 3aKOH COXPAHEHUS DJIIEKTPUUYECKOI0 3apsija.

DIEeKTPUUECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS DJJICKTPUUECKOTrO TOKa. VICTOUYHUKH
IIOCTOSIHHOTO TOKa. JlefcTBUSI DJIEKTPUYECKOrO TOKa (TEIJIoBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUN TOKB KUIKOCTSIX U ra3ax.

Onekrtpuueckass nenb. Cuiia TOkKa. OJiekTpuueckoe HamnpsbkeHue. ConpoTUBIEHUE
MPOBOJIHUKA. YJIeIbHOE COINpPOTUBIIEHHE BemecTBa. 3akoH Owma ans ydacTka Ienu.
[TocnenoBarenbHOE U NTapaJUIEIbHOE COEAUHEHNE IIPOBOTHUKOB.

PaboTta u MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jlxoyns— Jlenua. DiekTpuyeckue
LU U TOTPEOUTEIIH dJIEKTpUUeCcKOl sHepruu B ObITy. KopoTkoe 3aMbikaHUE.

[Toctostnuble MarHuThl.  B3aumMmopelicTBHE  MOCTOSHHBIX ~ MAarHUTOB. MarHuTHOE IIOJIe.

MarunutHoe nosie 3emMid U ero 3HaueHue s ku3HU Ha 3emuie. OnbIT Dpcerena. MarautHoe noiie
AJIEKTPUUECKOro ToKa. [IpumMeHeHune 3JIeKTpOMarHuToB B TEXHUKE. J[€iCTBHUE MAarHUTHOTO ITIOJIS
Ha IIPOBOJHUK € TOKOM. OJEKTpPOABUIaTeNlb IIOCTOSIHHOTO ToKa. Mcrnonbp3oBaHue
AJIEKTPOJABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel  Dapanes. SIBreHue dneKTpoMarHUTHOW UHAYKIUHU. IlpaBuno Jlenna.
Onekrporeneparop. CriocoObl MOIYUYEHUs AJIEKTPUUYECKON 3HEPTruu. DJIEKTPOCTAHIIMU Ha
BO300OHOBJISIEMBIX UCTOUYHUKAX YHEPTHHU.

JdeMoHcTpanun
DJeKTpu3aIus Tel.

JIBa pona 2JIEKTpUYECKHUX 3apsiIoOB U B3aUMOJEUCTBUE 3aPSKEHHBIX TEJI.
YCTpOHCTBO U AEHCTBHUE AIIEKTPOCKOIIA.

DnexTpocTaTudecKasi MHIYKIHS.

3aKOH COXpaHEHUs! AJIEKTPUUYECKUX 3apsiJIOB.

ITpoBOIHUKH M TUITIEKTPUKH.

MonenupoBaHHu€e CUIIOBBIX JUHUN 3JIEKTPUYECKOTO ITOJIA.
HMcTOoYHUKY IOCTOSIHHOTO TOKA.

JIeCcTBUS DJIEKTPUYECKOT O TOKA.

DNEeKTPUUECKUI TOK B KUIKOCTH.

I"a3oBbIl pa3psia.

. MI3MepeHnue cuiibl TOKa aMIIEPMETPOM.

. I3MepeHne 31eKTpUYECKOro HAIpsHKEHUS BOJIBTMETPOM.

PeocTtaT n marasuH CONpPOTHUBIIEHUH.

. BzanMoelicTBue MOCTOSTHHBIX MarHUTOB.

. MonenmupoBaHue HEBO3MOXKHOCTH Pa3JECJICHUs IIOJIFOCOB MarHuTa.
. MopaenupoBaHle MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe€ 110JIe TOKa. DJIEeKTPOMArHUT.
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20.
21.
22.
23.
24.
25.

JleficTBME€ MarHUTHOIrO MOJISi HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.

HccnenoBanue sIBJICHHS 3JIEKTPOMArHUTHOW WHIYKITHH.

Onbitel Dapajies.

3aBUCHUMOCTh HAIIPABJICHHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHN €ro BOSHUKHOBEHUS.
DJEKTPOTreHepaToOp MOCTOSIHHOTO TOKA.

JlaGopaTopHble padoThl U ONBITHI

1.

OMBITHI 11O HAOIIOJICHHUIO AJICKTPU3ALINU TEJI HHAYKIIHUEH U MIPU COMMPUKOCHOBEHUU.

2. UccnenoBanue NeHCTBUS SJIIEKTPUYECKOTO MOJISI HA TPOBOJHUKU U IUAJIEKTPUKH.
3. COopka u mpoBepka padOTHI IIEKTPUUYECKON IENU MOCTOSHHOIO TOKA.
4. I3mepeHue u peryjaiupoBaHue CUJIbI TOKA.



9 Kiuace

Pa3znen 8. Mexanndeckue siBJICHUS

Mexannueckoe aABmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOro JBWXKEHHs. PaBHOMEpHOE MNpsiMOJIMHEWHOE JBMKeHue. HepaBHoMepHOE
npsiMoJinHeHoe ABkeHue. CpellHsisEi U MITHOBEHHAsi CKOPOCTh Tejla NPpU HEPaBHOMEPHOM
JOBHW>KCHHH.

1. M3mepeHue U peryMpoBaHUE HAIIPSIKEHUS.

2. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO

yepes pe3ucTop, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

3. OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD

3JIEKTPUYECKOTO CONPOTHUBIICHUS ITPOBOJHHUKA OT €r0 JJIMHBI, INIOMAAN IIONIEPEYHOTIO CEYECHUS U
Marepuana.

4. TlpoBepka npaBuiia CIOKEHUS HANIPSDKEHUN TIpU

I10CJIEJOBATEIILHOM COCIMHEHNUH IBYX PE3UCTOPOB.

5. IIpoBepka mpaBuia A1 CWIBbI TOKA IIPYU NapaJuIEIbHOM COSIMHEHUN PE3UCTOPOB.

6. Omnpenesnenne pabOThl AIEKTPUUECKOIO TOKA, UIYIIETO UYE€pPE3 PE3UCTOP.

7. OmnpenenieHHe MOLIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIAEMOI HAa PE3UCTOPE.

8. HccinenmoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MAYIIETO YE€pe3 JIAMIIOUKY, OT HAIIPSDKEHUsS Ha
HEH.

9. Omnpenenenue KIIJ| nHarpesareis.

10. MccnenoBanne MarHuTHOIO B3aUMOJICHCTBUS IIOCTOSIHHBIX MarHUTOB.

11. MI3yuyeHne MarHuTHOTO MOJIsl IOCTOSIHHBIX MAarHUTOB MPU UX OOBEIMHEHUHU U PA3/ICIICHUU.

12. HMccrnenoBaHue OEHCTBUS AJEKTPUYECKOrO TOKAa HA MATHUTHYIO CTPEJIKY.

13. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJEHCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HallpaBJIE€HUs TOKAa B KaTyIKe.

14. MI3yuyenune neicTBrUsl MArHUTHOIO I10JIs1 HA IIPOBOJHUK C TOKOM.

15. KoHcTpyupoBaHue U u3ydeHue padoThl 3JIEKTPOIBUTATEIIS.

16. M3mepenne KII/I asiekTpoaBUraTrenbHOM yCTaHOBKH.

17. OnbITBI N[O HCCIEHOBAHUIO SIBJICHUS JJEKTPOMAarHUTHOM MHAYKLHUHM: HCCIEIOBAHUE
W3MEHEHWM 3HAa4YCHUs U HallPABJICHUS UHAYKIIHOHHOTO TOKA.

Vckopenue. PaBHoyckopeHHOe TipsiMosinHeHOe aBmkeHune. CBoboHoe maaeHue. OnbIThI
lanunes.

PaBHOMepHOE nBHXKEHUE 1O OKPY>KHOCTH. llepnon m yactora oOpareHus. JluHeiHas u
yIJoBas CKOpocTHU. LleHTpocTpeEMUTEIIBHOE YCKOPEHHUE.

IlepBriii 3ak0oH HproTrona. Bropoit 3akoH Hperorona. Tperuit 3akon Hprorona. IlpuHnun
CYIIEPIIO3ULIUU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHHs: CUja TPEHHUS CKOJILXKCHUS, CHUJIa TPEHHS
MOKOs1, Apyrue BUAbI TPECHUS.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TSITOTEHUS. Y CKOPEHHE CBOOOJHOTO TaaeHHUS.
JBuwxxenue nnaner Bokpyr ConHua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Heperpy3Ku.

PaBHOBecue martepuanbHO TOUKU. AOCOIIOTHO TBEpAOE Teno. PaBHoBecue TBEPAOro Teia
C 3aKpEIJIEHHOW OCBhIO BpaimieHusi. MomeHT cuibl. LleHTp TsxecTH.

HNmnynec Tena. M3meHeHue umityiabca. MMnoynbc cuiibl. 3aKOH COXPAHEHUs HUMITYJbCA.
PeakTtuBHOE NBUKEHHE.

MexaHnuueckasi paboTa W MOIIHOCTh. PaboTa cUII TSHKECTH, yOpyroctu, TpeHws. CBs3b
sHepruu U padoThl. [loTeHnManpHass dHEPrus Teja, MOJHSATOrO HaJl MOBEPXHOCTHIO 3€MIIU.
I[lorenumanbHass »sHeprusi cxarol npyxuHbl. Kunetnueckas »sHeprusi. Teopema o
KUHETHUYECKON YHEPrur. 3aKOH COXPAaHECHUSI MEXaHUYECKON YHEPTHUH.

JdeMoHCcTpaMu

1. HaGmronenne MeXaHW4eCKOro JIBMKEHUSI TeJla OTHOCHUTEIbHOPA3HBIX TEJI OTCUETA.

2. CpaBHeHHE MyTEH W TPACKTOPUU ABUKEHUS OJHOIO M TOrO >K€Tejla OTHOCUTEIBHO Pa3HbIX



TEJ OTCYETA.
HN3mepeHne CKOpOCTH U YCKOPEHUS NPSIMOJIUHENHOIO JBH)KEHUS.
HccnenoBanne MpU3HAKOB PaBHOYCKOPEHHOI'O JBHKCHUSA.
HaGmronenune nBU)KEHHS Tella O OKPY>KHOCTH.
HaOmnroieHne MexaHn4ecKux sIBJICHUM, IPOoUCXoAsauX B cucteMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO KaOuHeTa (hPU3UKH.
3aBUCUMOCTh YCKOPEHMS Te€jaa OT MacChl Tejla U JEHCTBYIOLICH HA HErO CUIIBL.
8. HabGmonenne paBeHCTBA CHII TIPU B3aUMOJCHCTBHUH TEJL.
9. MI3MeHeHue Beca Tena NpU yCKOPEHHOM JIBUKECHUU.
10. Ilepenaya umirynbca mpyu B3aUMOJAECUCTBUM TEII.
11. IIpeoGpa3zoBaHus SHEPIUU IPU B3aUMOACHCTBUM TEIl.
12. CoxpaHeHHEe UMITYJIbCA IPU HEYIIPYT'OM B3aUMOIEUCTBUH
13. CoxpaHeHue UMIyJbca NpU aOCOIIOTHO YIPYroM B3aUMOJEHCTBUU.
14. Habmronenne peakTUBHOIO JBUKCHHSI.
15. CoxpaHeHHMEe MEXaHMUYECKOH SHEpPIruu Npu CBOOOJHOM IaJEHUM.
16. CoxpaHE€HHE MEXaHUUYECKOW SHEPIrUM IIPU JABUKEHUU TeJla MOAACHCTBUEM NIPYKUHBI.
JlabopaTtopHble padoThl U ONBITHI
1. KonctpyupoBanue TpakTta Juisi pa3roHa M JaJIbHEHIIErO0 paBHOMEPHOI'O JBM)KEHHUS IIapuKa
WJIN TEJIEXKKHU.
2. Onpenenenne cpeaHeld CKOPOCTHM CKOJBXKEHHMs Opycka WM JBH)KCHUsI IIapuka IIo
HaKJIOHHOM INIOCKOCTH.
3. OnpeziesieHNe YCKOpPEHHsl Tejla HOpU PAaBHOYCKOPEHHOM JBMJKEHHUM IO HAKJIOHHOM
IIOCKOCTH.
4. ccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU MpPHU PABHOYCKOPEHHOM JIBMIKEHUH 0e€3
Ha4daJIbHON CKOPOCTH.
5. [IpoBepka runoTessbl: €Ciu IpU PaBHOYCKOPEHHOM JBH)KEHUU 0€3 HaualbHON CKOPOCTH IIyTH
OTHOCATCSL KakK psiJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHUE IIPOMEXKYTKH BpPEMEHHU
OJIMHAKOBBI.
. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBYKEHMS OT CUJIbI HOPMAJIbHOTO JaBJICHHUS.
. Ompenenenne ko3 umeHTa TpeHUs CKOJIbKCHUS.
. OnpenesieHue )KECTKOCTHU NMPYKUHBI.
. Onpenenenue pabOThI CUJIBI TPEHUSI IPU PABHOMEPHOM JIBMKEHUH Teja M0 FOPU30HTAILHOMN
ITIOBEPXHOCTH.
10.OnpeneneHre pabdoOThl CUJIBI  YIOPYrOCTH IIPU NOABEME TIpy3a C HCIOIb30BaHUEM
HETOJIBM>KHOT'O M OJBUYKHOT'O OJIOKOB.
11. U3y4yeHune 3aKOHa COXpPAaHEHUS SHEPTUH.
Pa3znen 9. Mexannueckue K0Jie0aHUSI U BOJTHBI
KonebarenbHnoe nBukeHue. OCHOBHBIE XapaKTEPUCTHUKU KojeOaHUM: mepuoj, 4acToTa,
amMIuIMTyna. MartemaTudeckuii M TIpY>KHHHBIA MasTHUKMU. IIpeBpamienune sHepruum npu
KOJIeOaTeJIbHOM JIBUKEHUU.
3aryxaronue kosieOaHus. BriHykaeHHble KojiebaHus. Pe3onaHc. MexaHMYecKHe BOJIHBI.
CBolicTBa MeXaHUUYECKHUX BOJIH. [IpogoabHble U norepeuHble BOJIHBI. JJITnHA BOJIHBI U
CKOpPOCTh €€ pacHpoCTpaHEHUs. MexaHW4YeCKue BOJIHBI B TBEPAOM TeEjle, CEHCMMYECKHE
BOJIHBI.
3ByK. 'poMKOCTB 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. UH(}pa3ByK U yIbTpa3ByK.
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JdeMoHCcTpaMU

1. Habmronenne kosjebGaHui TeJ MO ASHCTBUEM CHIIBI TSKECTUH CHITBI YIIPYTOCTH.
2. HaGmronenue konebaHuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaGmrogenre BeIHYXICHHBIX KOJIEOaHUN U pe30HAaHCa.

4. PacnipocTpaHeHre NpOI0JIbHBIX U ITONIEPEYHBIX BOJIH (HA MOJEIIN).

5. HaOmroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTUUYECKHUI PE30HAaHC.

JladopaTopHbie padoThbl U ONBITHI

1. OnpezeneHue 4acToThl U NEpHoIa KoJIeOaHUI MaTEeMaTUUYECKOTO MasiTHUKA.



2. OnpezeneHye 4acTOThl U epuoaa KojieOaHu! NMpyKUHHOTO MasiTHUKA.
3. MccnenoBanne 3aBUCHMOCTH Tepuoa KoyieOaHUil MOJBEIICHHOTO K HUTH T'py3a OT JUIHMHBI
HUTH.
4. MccnenoBanue 3aBUCMMOCTH TNeproa KojaeOaHu MPy>KMHHOTO MassTHUKA OT MAacChl Ipy3a.
5. [IpoBepka He3aBUCUMOCTH MepUoJia KoJIieOaHUN rpy3a, MOABEIIEHHOIO K HUTH, OT MaccChl
rpysa.
6. ONBITBL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEpUoAa KOJeOaHUIl MPYKUHHOIO MasTHUKA OT
MaccChl Ipy3a 1 )KECTKOCTH NPY>KUHBI.
7. I3mepenune ycKopeHHs CBOOOIHOTO IMa/IeHUs.
Pazgen 10. DieKTpoMarHuTHoe 1oJjie U 3J1eKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHUTHOE MOJie. DJIEKTPOMArHuTHbIEe BOJHBI. CBOMCTBAa 3JE€KTPOMArHUTHBIX BOJIH.
[IIxana suekTpoMarHUTHBIX BOJIH. Mcnosnb3oBaHME 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoitHOBBIE CBOMCTBA CBETA.
JdeMoHCcTpanumu
1. CBolicTBa 2JI€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
JladopaTtopHblie padoThl U ONBITHI
1. 3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbI0 MOOUJIBHOTO TeliepoHa.
Pa3pnen 11. CBeToBBI€ sIBJIEHUS
JlyueBass momens cBeta. Mcrounwku cBera. [IpsiMonumHeiiHoe pacmpocTpaHEHHUE CBeTa.
3atmenus ConHua u Jlynsl. Otpakenue cBera. [Inockoe 3epkano. 3aKoH OTpa)KE€HUsI CBETA.
[Ipenominenue cpera. 3akoH npesioMmieHUst cBera. IloaHOe BHyTpeHHee OTpakeHHUE CBETa.
Hcnonb3oBaHKe MOJIHOTO BHYTPEHHETO OTPAYKEHUS B ONITUYECKHUX CBETOBOJAX.
Jlunza. Xox nayuedt B auH3e. Onrtudeckas cucremMa (oroarnmapara, MHUKPOCKOIA U
Teseckona. ['1a3 kak ontryeckas cucremMa. ban3opykocTs U 1ajbHO30PKOCTb.
Paznoxxenue 6enoro ceeta B criekTp. OnbiTel HptoToHa. CloXKEHHE CHEeKTPalIbHBIX I[[BETOB.
Jlucniepcus ceera.
JdeMoHCcTpanmumn
[IpsiMosiMHEHOE pacpOCTpPaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[NTonyuenne n3zo0pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJjiax.
IIpenomiienue cBera.
Onrnyeckuii CBETOBO/I.
Xon nyueil B coOuparomieii JInH3e.
XoJ nydel B pacCEenBaroOIIEeH JIMH3E.
ITosryyeHnue n300pa’keHU ¢ MOMOILBIO JIMH3.
[Ipuauun aeiicrBusa ¢goToanmnapara, MUKpPOCKONA U TEJIECKOIIa.
Mopens riaza.
11. Pa3znoxeHue 6e0ro cBETa B CIIEKTP.
12. IlomyueHnue Oenoro cBeTa MPU CIO0KEHUU CBETA Pa3HBIX 1BETOB.
JladopaTtopHblie padoThl U ONBITHI
1. MccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUsI CBETOBOIO JIy4aOT yTJla MaJICHUS.
2. 3yuenune xapaKTepHUCTUK U300paKeHUs IpeaMeTa B IIJIOCKOM 3€pKaJle.
3. UccnenoBaHue 3aBUCHMMOCTH yIvla NPEIOMIJIEHMS CBETOBOIO Jiyda OT yIJla MaJ€HUs Ha
TPaHUIIE «BO3AYyX—CTEKIIO.
. I[Tonmyuyenue n3006pakeHUil C HOMOIIIBIO COOHPAIOIIEH JIMH3BI.
. Onpenenenune GOKyCHOIO pacCTOSIHUS U ONITUYECKOM CUJIbI COOMpPAIOIIEii JIMH3HI.
. OnBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CHEKTP.
. OTBITBHI IO BOCIIPUSTHUIO LIBETA ITPEAMETOB IPU UX HAOIIOIEHUN Yepe3 1IBETOBbIE (DUIbTPHIL.
Pa3nen 12. KBanroBble iBJIeHUSA
OmnbiTel Pesepdopna u ninanerapHas mozens aroma. Mojnens atroma bopa. Mcnyckanue u
rorJoueHue ceera aromom. KBantsl. JInHeiiuaTelie CIEKTPBHI.
PagnoaktuBHOCTE. Anb(pa-, Oeta- u ramma-usinydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxknonnas monens atoMHoOro siapa. Mzoronsl.
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PannoaktuBHble npeBpanieHus. [lepnoa nonypacnasga aTOMHBIX sIAEP.

SlnepHble peakiuyi. 3aKOHBI COXPaHEHUs 3apsJ0BOTO U MacCOBO-T0 YHCEJ. DHEPrus CBS3U
aToMHBIX saep. CBsA3b Macchl M dHepruMm. Peakuum cuHTe3a U AeneHus saep. McrouHuku
snepruun Comnnua u 38€31 (MC).

SlnepHas sHepreTuka. J[ecTBUs paguoaKkTUBHBIX U3IIy4YeHHUN HaKUBbIe opraHu3mbl (MC).

JdeMoHCTpaIMU

1. CnexTpsbl U3JIy4YEHUS U MOTJIOIICHUS.

2. COeKTpsl pa3jMyHbIX I'a30B.

3. CnekTp Boiopoaa.

4. Habnronenne TpekoB B kamepe Buiibcona.

5. PabGoTa cuérurka HOHU3UPYIOIIMX U3I1yYCHUH.

6. Perucrpanust u3inydeHuss OpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

JlabopaTropHble padoThl U ONBITHI

1. HabnrogeHue CIIOMIHBIX U JIMHEHYAThIX CIIEKTPOB M3JIy4YCHUS.

2. UccnenoBaHue TPEKOB: HW3MEPEHUE HSHEPrUM 4YacTULBI 110 TOPMO3HOMY MHyTH (IO

doTorpadusim).

3. 3mepeHue paauoakTUBHOIO (oHa.

IloBTOpHTE/IBLHO-0000IAKOIIINI MOAYJ/Ib

[ToBTOpUTEIBEHO-0000IIAOMNI MOYJIb IpEJHAa3HAYeH /JIg CHUCTeMaTH3aluu M 0000IIeHus
IIPEIMETHOTO COJIEPKaHUS U OIbITA JESITEIbHOCTH, MPUOOPETEHHOIO MPU U3YUYEHUU BCETO Kypca
¢bu3uKH, a TakXKe i1 MOAroTOBKM K OCHOBHOMY IOCYIapCTBEHHOMY 3K3aMEHY MO (hU3UKe s
00y4arouXcsi, BBIOPaBIIUX 3TOT YUE€OHBIN IPeMET.

[Ipu u3ydyeHnu TaHHOTO MOJYJISl peajJu3yroTCs U CUCTEMAaTU3UPYIOTCSI BUIbI ASATEIIbHOCTH,
Ha OCHOBE KOTOpBIX OO€cCneuuBaeTcsi JOCTHIKEHHE MPEAMETHBIX M MeTalpeIMETHbBIX
IUTAHUPYEMBIX PE3YyJIbTaTOB O0Oy4YeHHUs, (OPMHUPYETCS €CTECTBEHHO-Hay4yHasi TI'PaMOTHOCTb:
OCBOCHHME HAay4YHBIX METOJI0OB MCCJIEIOBAHUS SBJICHUNW NPUPOAbI M TEXHUKH, OBJIAJCHUE
YMEHUSAMU OOBSICHATH (PU3UYECKHE SIBICHUS, IIPUMEHSS I10JIy4YeHHbIE 3HaHUsI, pelIaTh 3aJa4u,
B TOM YHCJI€ KAUECTBEHHBIE U IKCIIEPUMEHTAJILHBIE.

[IpuHIMOMAIBHO NEsTENBHOCTHBIN XapaKkTep JaHHOTO pasjelia peajiu3yeTcs: 3a CU€T TOro,
YTO Yy4Yall[MeCs BBIIOJHSIOT 3aJaHusl, B KOTOPBIX UM IIpeajiaraeTcs:

e Ha OCHOBE IOJIyYEHHbBIX 3HAaHUI pacro3HaBaTh U

HAay4YHO OOBSCHATH (PU3UUYECKHE SIBJICHUS B OKPY’KaroIIel MPUPOJIe U MOBCETHEBHOM KU3HMU;
® CIIOJIb30BaTh HAy4YHBIE METOIbI UCCIEAOBAHUS

(u3nyUecKuX SIBIICHUH, B TOM 4YHCJIE€ /Ui MPOBEPKU THIIOTE3 U MOJIYYEHHUS TEOPETHUYECKHUX
BBIBOJIOB;

e OOBSICHATH HAYYHbIE OCHOBBI HAaM0O0JI€€ BaXKHBIX

JIOCTMIKEHUH COBPEMEHHBIX TEXHOJIOTHMM, HalpUMEp, MNPAaKTUYECKOI0 HCHOJIb30BAHUSA
Pa3JIMYHBIX UCTOYHHUKOB DHEPIrMU HA OCHOBE 3aKOHA NPEBPAIECHUS U COXPAHEHMS BCEX
U3BECTHBIX BUJIOB YHEPTHUH.

Kaxnas u3 Tem gJaHHOTO paszesnia BKIIOUYAET SKCIIEPUMEHTAIBHOE UCCIIe0BaHNE 0000IatoIIero
xapaktepa. Pa3znen 3aBepiiaercss NpoBeAEHUEM JUArHOCTUYECKON U OIIEHOYHON paboThl 3a Kypc
OCHOBHOM IIIKOJIBI.



IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSIYUEBHOI'O IIPEJIMETA
«ODU3UKA»
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuyenue yueOHoro mnpeamera «@Pu3uka» Ha YpPOBHE OCHOBHOrO OOIIEero oOpa3oBaHUs
JIOJDKHO ~— o0ecrneyuBaTh  JIOCTHDKEHHUE  CIEAYIONIMX  JIMYHOCTHBIX, METANpeAMETHBIX U
MpeIMETHBIX 00pPa30BaATENbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe eocnumanue:
® IIPOSIBJIEHWE UHTEPECA K UICTOPUU U COBPEMEHHOMY
COCTOSIHUIO POCCHUUCKOM (PU3NYECKON HAYKU;
® [[EHHOCTHOE€ OTHOIIECHHUE K JIOCTUKECHUAM POCCUUCKUX
y4EHBIX-(DHU3UKOB.
I'pasricoanckoe u Oyxo6HO-HpABCMEEHHOE 60CRUMAHUE:
® TOTOBHOCTH K aKTUBHOMY Y49aCTHUIO B OOCYK/ICHUHU
OOIIIECTBEHHO-3HAYMMBIX M OTHYECKUX TPOoOJIeM, CBSI3aHHBIX C MPAKTHYECKUM
MMPUMCHCHUEM JOCTHKCHUU (DUBUKH;
® OCO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUYECKHUX ITPUHIAIIOB
B JA€ATEIBHOCTU YUYEHOTO.
Iecmemuueckoe eocnumanue:
® BOCHPHUSTHE ICTCTUYCCKUX KAa4eCTB (DU3UICCKOM
HayKHu: €€ rapMOHUYHOT'O HOCTPOEHUsI, CTPOIOCTH, TOYHOCTH, JaKOHUYHOCTU. Ilennocmu
HAay4YHO020 NO3HAHUA'
® OCO3HaHHE IEHHOCTH (PU3MUYECKON HayKH KakK
MOIIIHOTO MHCTPYMEHTA MNO3HAHUS MHUPA, OCHOBBI PAa3BUTHS TEXHOJOTHWM, BaKHEHWIIEH
COCTAaBJISIIOLIEN KYJIBTYPBI;
¢ pa3BUTHUE HAYYHOH JIFOO03HATEIBHOCTH, HHTEpPECA K
HUCCJIEJOBATEIBCKOU JIEITEIILHOCTH.

dDopMuUpoOBaHUE KYJbTYPbI 310POBbA u MOILIMOHAJILHOI O
OJ1aronmoJIyums:
® OCO3HaHHE IIEHHOCTH Oe30macHOro oOpa3a )KHU3HH B
COBPEMEHHOM TEXHOJOTHYECKOM MHpPE, BaXXHOCTH TpaBWJI O€30MacHOro IMOBEASCHUS Ha
TPAHCIIOPTE, HA JIOPOTrax, C IJIEKTPUUECKUM U TEIUIOBBIM OOOpPYJOBAHMEM B JIOMAIITHUX
YCIOBHUSAX;
e chopMUpPOBAHHOCTH HaBBIKA pedieKcHu, MTpPU3HAHUE
CBOEro MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa y JIPyroro 4ejioBeKa.
Tpyooeoe socnumanue:
® AKTUBHOE y4YacTHUE B PEUICHHUHU MPAKTUUECKUX 3aJa4
(B pamMkax ceMbH, MIKOJIBI, TIOpoJa, Kpas) TEXHOJOTMYECKOHW U COLMAIBHOU
HAIMPaBJICHHOCTH, TPEOYIONIMX B TOM YHCIIE U (PU3UISCKUX 3HAHU;
® UHTEpEC K TMPaKTUISCKOMY H3YUYCHHUIO TIpodeccuii,
CBSI3aHHBIX C (PU3UKOIA.
DKonozuueckoe eocnumanue.
e OpHEHTaIUs Ha MPpUMEHEeHNUE (PU3NIESCKUX 3HAHUM JJIsI
peleHus 3a71a49 B 00J1aCTU OKPY KAOIIEH Cpelibl, TUTAHUPOBAHUS TTOCTYITKOB U OIIEHKH WX
BO3MOYKHBIX OCIEACTBUM 11 OKPY>KaIOIIEeH Cpebl;
® OCO3HAHUE TJI00ATBHOTO XapakTepa IKOJIOTHYESCKUX
mpoOJIeM U ITyTeH UX pelIeHus .
Ananrauvsa Oo0y4Yamuerocss K M3MEHSAKIMUMCH YCJIOBHUIAM COUMAIBHOMU
U NPUPOAHON cpeabl:



¢ OTPeOHOCTH BO B3aMMOJICHCTBUU NP BBIOJIHEHUH

HCCIIEJOBAHUN U MPOEKTOB (PU3NYECKON HAIIPABIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM
APYTHX,

® TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3

MIPAKTUYECKYIO 1€ATEIbHOCTD;

e 1OTPeOHOCTh B POPMHUPOBAHUYU HOBBIX 3HAHUM, B TOM

yucie GopMyJIMpOBATh UICH, MOHATHS, TUIMOTE3bl O (U3UYECKUX OOBEKTAX U SBIICHHUSIX;

® oco3HaHuE Ae(UIMTOB COOCTBEHHBIX 3HAHWNM U KOMIETEHTHOCTEH B 001acTH (HPU3UKH;

¢ IJIAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETCHUH

HOBBIX (PU3UYECKHUX 3HAHUI;

® CTpEMJIEHHE aHAIMU3UPOBATh U BBISBIISITH

B3aMMOCBSI3M IIPUPOJbI, OOIIEeCTBA U SKOHOMMKH, B TOM YHCJIE C MCIOJIb30BAHUEM
(uzmueckux 3HaHUM;

® OIICHKA CBOMX JEUCTBUI C y4ETOM BIIMSIHUS Ha

OKPY>KaIOIIYI0 CPEly, BO3MOKHBIX IJ100aJIbHBIX IMOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATBI
YHuBepcaibHbIe 03HABATEIbHbIC 1eiiCTBUS

ba3zoevie nocuueckue oeiicmeus:
® BBIIBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKH
0OBEKTOB (SIBJICHUH );
¢ yCTaHABJIMBATh CYIIECTBEHHBII MPU3HAK
KJIaccu(pUKAIUU, OCHOBAHUS JJ1s1 OOOOIICHUS U CpaBHEHUS;
® BBISBIISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B
paccMaTpuBaeMbIX (pakTax, JaHHBIX U HAOIIONEHUSX, OTHOCSIIUXCS K (U3HUYECKUM
SIBJICHUSIM;
® BBISIBIIATH IPUYUHHO-CIICICTBEHHBIE CBS3U IIPU
U3ydeHUU (PU3UYECKUX SBJICHUUW W TIPOLECCOB; JeiaTh BBIBOABI C HCIOJIb30BAHUEM
NEAYKTUBHBIX W WHIYKTHBHBIX YMO3AKIIOUYEHHH, BBIIBUTATh THUIIOTE3BI O B3aUMOCBS3SIX
(bu3nUecKux BEIUYUH;
® CaMOCTOSITEIBHO BBIOMPATh CIIOCOO perieHns yuyeOHol
(¢u3myeckoll 3amaun (CpaBHEHHME HECKOJIBKUX BapHaHTOB pEIIeHUs, BBIOOp HauOoee
MOAXO/IAIIEr0 ¢ Y4ETOM CaMOCTOSITEIIbHO BBIJCIICHHBIX KPUTEPHUEB).
ba3zoevie uccneooeamenvckue oeiicmeus:
® HCTIOJIB30BaTh BOMPOCHI KaK MCCIIEAOBATEIIHLCKUI
WHCTPYMEHTIIO3HAHHS;
® TIPOBOJIUTH IO CAMOCTOSATEIIFHO COCTABIICHHOMY IIJIAaHY
OMBIT, HECJIOXKHBIN (U3NUEecKuil SKCHEepUMEHT, HeOOJbIIoe HCCIeoBaHHE (PU3HYECKOIO
SIBJICHUS,
® OIICHUBATH Ha IPUMEHUMOCTH U JIOCTOBEPHOCTH
nH(pOpMaIHIO, HOTYYSHHYIO B XO/I€ UCCIIEJOBAHMS UIJIM SKCIIEPUMEHTA;
® CaMOCTOSITEIbHO (POPMYJIUPOBATH OOOOIIEHUS U
BBIBO/IBI 10 pe3yJIbTaTaM NMPOBEAEHHOTO HAOIIOEHUS, ONBITA, UCCIICIOBAHUS;
® IIPOTHO3MPOBATH BO3MOYKHOE JabHEHIIIee pa3BUTHE
(hU3UYECKUX TPOIECCOB, a TaK)KE€ BBIIBUTATh MPEAMNOI0KEHUSI 00 UX PAa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.
Paoboma ¢ ungpopmavueii:
® IIPUMEHSATH PA3JIUYHBIE METO/Ibl, HHCTPYMEHTHI U
3aIMpoChkl MPU ITOUCKE M OTOOpe WHGOpPMAIlMKA WM JAaHHBIX C YUYETOM IPEIOKSHHOU
yueOHOH pu3ndecKkoi 3a1auu;
® aHAJIU3UPOBaTh, CHCTEMAaTU3UPOBATh U
WHTEPHPETUPOBATh HH(GOPMALIMIO Pa3IUYHBIX BUJIOB U (OPM MPEICTABICHUS;
® CaMOCTOSITEJIBbHO BEIOMPATh ONTUMAJIBHYIO (GOpMYy



MpeACTaBIECHUs] HH()OPMALIMK U WIUTFOCTPUPOBATh PEIIaeMble 3a/1a4ld HECJIIOKHBIMU CXEMaMH,
auarpaMMaMM, MHOU rpaduKoil 1 ©X KOMOMHALIMSIMU.
VHuBepcaibHble KOMMYHUKATUBHbIE IEHCTBUS

Oobwenue:
® B X0JIe 00CYXJeHHS y4eOHOTO MaTepralia, pe3yabTaToB
J1a00paTOpPHBIX PabOT U IMPOEKTOB 3a/1aBaTh BOIIPOCHI M0 CYIIECTBY OOCYXIaeMOM TeMbl U
BBICKA3bIBaTh  HUJECH, HAallCJICHHbBIC Ha pelieHue  3ajadd M HOJIep)KaHue
0J1aro’kenaTeaIbHOCTH OOIICHHUS;
® COIIOCTAaBJIATH CBOU CYXKJEHUS C CYXIACHUSIMU APYTUX
YYaCTHHKOB JUaI0ora, 00HApYyKUBATh PA3JIUUHE U CXOJICTBO MO3ULINI;
® BBIPAXKATH CBOIO TOUKY 3PEHHUS B YCTHBIX U
IMUCbMEHHBIX TEKCTaX;
e 11yOJMYHO IPEACTABIATh PE3YJIbTAThl BEIIIOJIHEHHOTO
(hu3mYecKoro omneITa (IKCIEPUMEHTA, UCCIICTOBAHUS, IIPOCKTA).

Coemecmnasn oessmenbHocmb(COmMpPYOHUUECMEO):
® IIOHMMaTh M HMCIOJIb30BaTh IPEUMYIIECTBA
KOMaHIHONW W WHIUBUAYAJIBHOW pabOThl NpPU PEHICHHUHM KOHKPETHOW (HU3HMYSCKOMN
poOJIeMBI;
® IIPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH,
OpPraHH30BBIBATH JIEUCTBUS 110 €€ TOCTUIKEHUIO: PacpeessiTh POJIU, 00CYK/1aTh IIPOLIECCHI U
pe3yabTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUS HECKOIBKHUX JIFO/ICH;
® BBINOJHSITH CBOIO YaCTh PaOOThI, JOCTUTAS
KaueCTBEHHOI'0 pe3yJibTaTa 10 CBOEMY HAaIIPaBJICHUIO U KOOPJAUHUPYS CBOM JEHCTBHUS C
JIPYTUMU Y9JICHAMU KOMaH/IbI;
® OIICHMBATH KAYECTBO CBOETO BKJIA/1a B OO MPOIYKT
10 KPUTEPHUSIM, CAMOCTOSITENIbHO C(hOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

YHuBepcaabHble perysiTUBHbIC AeHCTBUSA

Camoopzanuzayus:
® BBISBIISITH ITPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX
CUTYyallUsX, TPEOYIOIIUX s pelieHuss (GU3NISCKUX 3HAaHUH;
® OPUEHTUPOBATHCS B PA3IMUYHBIX 10/1X01aX IPUHSITHS
pemeHuii (MHAWBUIYaIbHOE, TNPUHSITHE pENICHUs B TpyIIe, NPUHSATHE pPEIIeHUN
rpymnmnoit);
® CaMOCTOSITEJILHO COCTABIISITh aITOPUTM PEIISHUS
¢uzmueckoil 3amaunM WM TUUTaHA MCCIIEOOBAHHSI C YYETOM HMMEIONIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeIjlaraéMble BapUaHThI PELLICHUI;
e Jies1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pegprrexcus):
® JaBaTh aJ€KBAaTHYIO OLICHKY CUTYyalluU U Npejiarathb
I1aH €€ U3MEHECHMUS,
® OOBSCHATH NPUUUHBI JOCTHKEHUS (HETOCTUKEHMUS)
pe3yJbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;
® BHOCUTH KOPPEKTHUBBI B I€ATEIBHOCTD (B TOM YHUCJIE B
XOJI BBIMIOJIHEHHUS (PU3MUECKOTO HWCCICIOBAHUS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOATENbCTB, HM3MEHUBIIUXCA CUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HHUKIIMX
TPYIHOCTEM;
® OIICHWBATh COOTBETCTBHUE PE3yJIbTaTa IEIH M YCIOBUSIM.

Imoyuonanvuvlit unmestieKkm:
® CTaBUTH ceOs HAa MECTO JIPYTOro YeJIOBEKa B XO/¢e
criopa WA JHUCKYCCHHW Ha HAayYHYIO TeMy, ITOHHMaTh MOTHBBI, HAMEPCHUSI U JIOTHUKY
Jpyroro.

Ipunamue ceos u opyzux:
® TIpU3HABATh CBOE MPABO HA OMIMOKY TPH PEIICHUHN
(mzmueckux 3a/1a4 WK B YTBEPHKICHUSIX Ha HAYYHBIE TEMBI M TAKOE JKe ITPaBO IPYTOTro.



INPEJIMETHBIE PE3YJIbTATbBI
7 ky1ace
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh CPOPMHPOBAHHOCTH Y
00yyJaroIMXCcsl YMEHUMN:

® 1ICIIOJIb30BaTh ITOHATUA: (PU3NUECKUE U XUMUUECKHUE
SIBJICHUST; HAOIIOACHUE, SKCIIEPUMEHT, MOJICIIb, TUIIOTE3a; CAUHUIIBI (PU3NIECKUX BEITUYHH;
aToM, MOJIEKYyJa, arperaTHbleé COCTOSHHUs BellecTBa (TBEPAOE, JKUJKOE, Ira3z000pa3Hoe);
MEXaHUYECKOE JIBUKEHHE (PaBHOMEPHOE, HEpAaBHOMEPHOE, IIPSIMOJIMHENHOE), TPaeKTOpus,
paBHozAeHcTBYloIIass cwi, Jnedopmauuss  (ynpyras, IUIaCTHYEcKasl)), HEBECOMOCTb,
COOOIIAIOIIHUECs COCY/IbI,

e paznuyaTh sABICHUS (IU(y3Hsi; TEIIOBOE IBUKEHUE
YacTUI] BEIIECTBA; pPAaBHOMEPHOE JBM)KEHHUE; HEPABHOMEPHOE [IBUKEHME; HWHEpIUS;
B3aMMOJICHCTBUE TEJI; paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBhIO BpalllEeHMs; Iepeaya
JABIICHUS] TBEPABIMU TEJIAMH, JKUJKOCTSIMU W Ta3aMH; arMocepHOe [aBJICHHE; IUIaBaHUE
TeJI; MPEBPAIICHUS MEXAHUYECKOM SHEpPruu) IO OINHCAHUIO UX XAPAKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINUX JaHHOE (DHU3NUECKOE SIBJICHNUE;

® pacIiO3HaBaTh NPOSIBICHHUE H3YUYEHHBIX
(usnueckux sABICHUW B OKpYXalolIeM MHUpPE, B TOM 4YHciIe (PU3NUYECKUE SIBJICHUS B
NpUpOJE: NIPUMEPHI ABMKEHHUS C PA3JIMUYHBIMU CKOPOCTSAMHU B KMBOU U HEXKUBOU IPUPOLE;
NEHCTBUE CWIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(PEPHOIO JaBJICHUs Ha )KUBOU
OpraHu3M; IJIaBaHUE PbIO; phlYaru B TEJE YEJIOBEKA; IPU ATOM IIE€PEBOAUTH HPAKTUUECKY O
3aJla4y B y4eOHYIO, BBIJIEIISITh CYyILLIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3NYECKUX SIBICHUMH;

® OINUCHIBAaTh N3YUYEHHbIE CBOMCTBA TEI U (PU3HUYECKHE
SIBJICHUSI, UCIIONIB3YST (pU3NYECKHUe BEIUYUHBI (Macca, 00BEM, THIOTHOCTH BEIIECTBA, BpeMs,
IyTh, CKOPOCTb, CPEIHsSI CKOPOCTh, CHJIa YIPYIrOCTH, CHJIa TSDKECTH, BEC Teja, CHuila
TpeHusl, JaBiieHue (TBEpAOro Tejla, JKUJAKOCTH, Tas3a), BbITAJKHUBAIOIIAs CHIIA,
MexaHuuyecKas padoTa, MOIIHOCTb, MJIEYO CHJIbl, MOMEHT CHJIbI, KO3(P(UIMEHT NOIEe3HOr0o
NIEMCTBHSI MEXaHU3MOB, KUHETHMYECKass U IOTEHUHUAJIbHAsi SHEpPrus); INpU OINHUCAHUU
MPaBUJIBHO TPAaKTOBaTh (PU3UYECKHUM CMBICII HUCIIOJb3YEMbIX BEJIWYMH, UX O0O3HAUECHUS U
eMUHUIBI  (U3UYECKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO
(uznueckyro BeJIWUYMHY C JAPYTHMH BEJIWMYUHAMHM, CTPOUTH Tpa@UKU HU3YyUYESHHBIX
3aBUCUMOCTEN PU3NUECKHUX BEINYMH;

e XapaKTepHU30BaTh CBOMCTBA TeJl, PU3NUECKUE
SIBJICHUSI M IPOLIECCHI, HCIIOJIb3YsI IPaBUJIa CIOXKEHUs CUJI (BJIOJIb OJTHOM MPsIMOiL),
3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecHUsl phiyara (0OJs0ka),
«30JI0TO€ MPaBUWJIO» MEXAHMUKH, 3aKOH COXPAHEHMUS MEXAHWYECKON JHEPTruH; HNPHU ATOM
JlaBaTh CJIOBECHYIO (OpPMYyJIMpPOBKY 3aKOHA M 3alUChIBaTh €ro MaTeMaTHUYECKOe
BBIpAKEHUE;

® 00BACHATH GU3NYECKHUE SIBJICHUS, INPOLECCh U
CBOMCTBa TeJ, B TOM YHCJIE€ U B KOHTEKCTE CHUTyalHUH MNPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBISATh MPUYUHHO-CIIEJCTBEHHBIE CBS3U, CTPOUTH OOBsACHEHHE U3 1—2
JIOTUYECKHUX IIaroB c oOmnopoil Ha 1—2 wu3ydyeHHBIX CBOWCTBAa (PU3UYECKUX SIBJICHUU,
(uznueckux 3aKoHa UM 3aKOHOMEPHOCTH;

e pemiaTth pacyéTHbIC 3a7a4u B 1—2 neiicTBus,
HCITOJIb3Ysl 3aKOHBIM (DOPMYJIBI, CBSI3bIBAIOIINE (DU3NUECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJaud 3alMChIBaTh KPAaTKOE YCJIOBHE, IOJICTABIATH (DU3NUECKUE BEJIUYUHBI B
(popMybl M1 IPOBOAUTH pacu€Thbl, HAXOJAUTH CHPABOYHbIE JAaHHBIE, HEOOXOAMMBIE I
peleHus 3a1a4, OLeHUBATh PEATUCTUYHOCTh MTOJYUYeHHOM (DU3NUECKOIl BEJTUUNHBI;

® pacrmo3HaBaTh IPOOIEMBI, KOTOPbIE MOXKHO PEIIUTh
Npu TOMOIIM (U3NYECKUX METOJOB; B OINHMCAHUM MCCJIEIOBAHUS BBIICISITH IMPOBEPSIEMOE
MPEAIoIo)KeHUe (TUIOTE3y), pa3jinudyaTh U HMHTEPHPETUPOBATH IMOJYyYEHHBIH pe3yibTar,
HaXOJIUTh OLIMOKH B XOJI€OIIbITA, JIeNaTh BBIBOJBI [0 €r0 Pe3yJibTaTaM;

® [IPOBOJIUTH OMBITHI O HAOIIOAEHUIO (PU3NUECKUX



SIBJICHUH WU (U3NYECKUX CBOMCTB Tel: (POpMyIupoBaTh IPOBEpsiEMbIE MPEAIOIO0KEHHUS,
coOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO O00O0pyJOBaHUs, 3alKChIBATh XOJ ONBITa U
(hopmMyIMpOBaTh BHIBOJBI,

® BBIINOJHATH IIPSIMBIE U3MEPEHHUS PACCTOSHHUS,
BPEMEHHU, MACChl Teja, 00bEMA, CWIbl U TEMIIEPATYpPHl C HCIOJb30BAHUEM aHAJOIOBBIX U
HU(POBBIX IPUOOPOB; 3aMMCHIBATH ITIOKAa3aHUs NPUOOPOB C yU€TOM 3alaHHOM aOCOIIOTHOM
IIOTPELIHOCTU U3MEPEHUM;

® [IPOBOJIUTH MCCJIEIOBAHNE 3aBUCHUMOCTH OJHOM
(hu3mYecKOl BEJIUYMHBI OT JAPYTOM C MCIOJIb30BAHUEM MNPSIMBIX U3MEPEHUM (3aBUCUMOCTH
IIyTH PABHOMEPHO IBMXYILIETOCs Tejla OT BPEMEHM JBWKCHMUSA TEJa; CUJIbI TPEHHUSA
CKOJBXXEHHUS OT CHJIbl JaBJICHHUS, KadecTBa OOpabOTKH TMOBEPXHOCTEH Ten |
HE3aBUCHUMOCTH CHWJIbI TPEHUs OT IUIOIIAAM CONPUKOCHOBEHHUS TEJ; CHJIbl YIPYTOCTH OT
VIUTMHEHUS MIPYKUHbBI; BBITAIIKUBAIOMICH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTH Tella U OT
IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJla, OT INIyOMHBI, HA KOTOPYIO
MOTPY’>KEHO TEeJO; YCJIOBUU IUIaBaHUsI TEJ, YCJIOBHM paBHOBECHUS pblyara u OJIOKOB);
y4yacTBOBAaTh B IUIAHUPOBAHMM Y4yeOHOIO MHCCIIEJOBaHMs, COOUpaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUsl, CIeAys TMPeI0KEHHOMY IUIaHy, (UKCHUPOBATH pPE3yIabTaThbl
IOJIy4YE€HHOH 3aBHCUMOCTH (PU3MUYECKUX BEJIWYMH B BHJIE€ IIPEIOKEHHBIX TaOnul U
rpaduKoOB, AeJaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEJOBAHHS;

® IIPOBOJIUTH KOCBEHHBIE H3MEPEHUSI (PU3UIECKHUX
BEJIMYMH (IJIOTHOCTh BEIECTBA >KUAKOCTH W TBEPAOTO Teja; CUJIAa TPEHUS CKOJIbKEHUS;
JIaBJICHUE BO3/1yXa; BBITAJIKHUBAIOIIAsl CUja, AESHCTBYIONIAsl Ha MOTPYKEHHOE B KUIKOCTH
TEJ10; KO3(PPUIIMEHT MOJIE3HOIO AESHCTBUS MPOCTBIX MEXAaHU3MOB), CJIEAYs NPEIIOKEHHON
WHCTPYKIIMU: TPU BBITIOJIHEHUN M3MEPEHUN COOMpATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYNCIIATHh 3HAYEHUE UCKOMOU BEJIMYNHBI;

e CcoOJI0/1aTh NpaBUiIa TEXHUKU 0€30MaCHOCTH IIPU
pabote ¢ mabopaTopHEIM 000PYIOBAaHUEM;

¢ yKa3bIBaTh NPUHIIANEI JCHCTBHS MPUOOPOB U
TEXHUYECKHUX YCTPOWCTB: BEChl, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIINECS COCYbI,
OGapoMeTp, pblyar, HOJABUKHBINA U HEIOABUKHBIN OJIOK, HAKJIOHHAs MJIOCKOCTh;

® XapaKTEepHU30BaTh NPUHIMNBI IEUCTBUS U3yUYECHHBIX
MNpUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HX oOmnucaHus (B TOM YHCIIE:
MOAUIMUITHUKHU, YCTPOUCTBO BOJAOMPOBOJA, TMAPABINYECKUI MPEcC, MAaHOMETP, BHICOTOMED,
MOPIIIHEBOM HACOC, apeoMETp), UCHOIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBIICHUHN U
HeoOXoanMmble (pU3NYECKUe 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJUTH MPUMEPHI / HAXOAUTHh HH(POPMAIIHIO O
MpuMepax MPaKTUYECKOrO MCIIOJIBL30BaHUS (PU3MYECKUX 3HAHWM B MOBCEIHEBHOHN JXM3HU
1. obecrieueHuss 0€30MacHOCTH MpH  OOpallleHuHu ¢ NOpudopaMu U TEXHUYECKHMU
yCTpOHCTBAMHU, COXPAHEHUSI 3/I0POBbsI U COOJIIOJIEHUS] HOPM DKOJIOTMYECKOIr0 MOBEJACHUS B
OKpY’Karolleu cpesie;

® OCYHIECTBIJISITh OTOOP MCTOYHUKOB MH(MOpMALUU B
cetn VIHTEpHET B COOTBETCTBUU C 3aJlaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMMEIOIIUXCS
3HAaHUM W NyTEM CpaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIACIATH HMHQPOPMALMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUMBOM MIIM MOXKET OBITh HETOCTOBEPHOI;

® HCTOJIb30BaTh IIPU BBIMOJIHEHUH YUEOHBIX 3aJaHUN
HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3HNYECKOr0 COJIep>KaHUsl, CIPaBOYHBIE MaTepUalbl,
pecypchl cetu MHTepHeT; BiaaeTh NMpUEMaMHU KOHCIIEKTUPOBAHUsSl TEKCTa, peoOpa3oBaHus
nHGOPMAIINHU U3 OJTHON 3HAKOBOUW CHCTEMBI B JIPYTYIO;

® co3/1aBaTh COOCTBEHHBIE KpaTKHE MMChbMEHHbBIE U
YCTHBIE COOOIIEHNS Ha OCHOBE 2—3 MCTOYHHKOB MH(OpMauu (PU3MIECKOTO CO JepIKaHUs,
B TOM 4YHCJIE MOyOJIWYHO JejlaThb KpaTKHUE COOOIIEHHs O pe3yibTaTaX HPOEKTOB WIIHU
Y4E€OHBIX HMCCIENOBAaHUN; MPU ATOM IPAaMOTHO HMCHOJb30BAaTh H3YUYEHHBINH MOHSTHUWHBIMN
anmnapar Kypca (U3UKH, COMPOBOXKAATh BBICTYIJICHUE TIPE3eHTAICH;

® IIpU BBINOJHEHUH YU4E€OHBIX MPOEKTOB U HCCIIe0BaHUMN



pacupenenasaTh OOS3aHHOCTH B TPYMIIE B COOTBETCTBHH C IIOCTaBJICHHBIMH 3ajladaMu,
CJICOAUTH 3a BBIIIOJIHCHHUECM IIJIaHA ﬂeﬁCTBHﬁ, AJICKBATHO OLICHUBATH CO6CTBCHHBII>1 BKJIA/l B
JIESATSIIBHOCTh T'PYIIIBI; BRICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMOJICUCTBHE, YIUTHIBAsI MHCHHUE
OKPY KaFOIINX.

8 kJacce

IIpenmeTrHble pe3ynbTaThl Ha 0a30BOM YPOBHE JAOJDKHBI OTpa)kaTb C(OPMHUPOBAHHOCTH Y
00y4arouXxcsi yMEHUM:

® HCIIOJIB30BAaTh MOHATHUA: MAacCa U pa3Mepbl MOJIEKYIJI,
TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIINYECKUE
1 amMopdHbIEe TeJa, HACBIIICHHBIA W HEHACHIMICHHBIH T1ap, BJIAXKHOCTh BO3/1yXa;
TeMIlepaTypa, BHYTPEHHsII DHEPIUsl, TEIUIOBOM JBUIaTellb; DJIEMECHTAPHBIM 3JIEKTPUYCCKUI
3apsij, JIEKTPUYECKOE IMOJIE, IPOBOAHUKU U ITUIJIEKTPUKH, IMOCTOSIHHBINA BJICKTPUYCCKUUN
TOK, MAarHUTHOE II0JIE;

® pa3InyaTh SIBJICHUS (TEIJIOBOE pacIIUpEeHHe/cokaTue,
TEIUIoNepeaaya, TeNJI0BOE€ PAaBHOBECUE, CMAaYMBaHUE, KalIMJUIIPHBIC SBJICHUS, HUCIIAapEHHUE,
KOHJEHCalMs, IUIaBJIEHUE, KpUCTaJIM3alus (OTBEpAEBAHUE), KUIIEHHWE, TeIIolepeiada
(TenIoNpoBOAHOCTh, KOHBEKIMs, W3JIy4YEHHE); OdJIEKTpU3auus TeJ, B3auMOJeHcTBUE
3apsA0B, JEUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHME, B3aUMOJECUCTBHE
MarHuTOB, JAEHCTBUE€ MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHWTHast
UHAYKLMS) 10 ONMCAHUI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

® pacro3HaBaTb NPOSIBJICHUE H3YYECHHBIX
(uzmueckux  SABICHUM B OKPYXAIOIMIEM MHUpPE, B TOM 4YHCHE (PU3UYECKHE SIBICHHUS B
NPUPOJE: NTOBEPXHOCTHOE HATSHKEHUE M KANIWJUISIPHBIC SIBJICHUSI B IIPUPOJIE, KPUCTAJIIbI B
npupone, usnydenue CoiiHIIA, 3amep3aHue BOAOEMOB, MOpCKHE Opu3bl, OOpa3oBaHHE
pOChI, TyMaHa, UHEsl, CHEra; JIEKTPUUECKUE SABJICHUS B aTMocdepe, JIEKTPUUECTBO KUBBIX
OpPraHU3MOB; MAarHUTHOE T10JIe 3eMJIH, Apei} MOIFOCOB, POJIb MArHUTHOTO TIOJIS 15T )KU3HHU
Ha 3emile, OJISPHOE CHUSHHUE; IIPU 3TOM IE€PEBOJAUTH NPAKTUUECKYIO 3a/Ja4dy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIEC CBOMCTBA/MIPU3HAKH (DU3UYECKUX SIBJICHUM;

® ONKCHIBAaTh U3yUYEHHbIE CBOMCTBA TEJ U (pU3HUECKUE
SIBJICHUS, MCIOJIb3ysl (PU3MUECKUe BEJIMYMHBI (TeMmIlepaTypa, BHYTPEHHSISI DJHEprus,
KOJIMYECTBO TEIUIOTHI, yJIeJdbHas TEIUIOEMKOCTh BEIIECTBA, YACJIbHAS TENJIOTa ILIABJICHUS,
yIelnbHasi TeIoTa IapooOpa3oBaHMs, yJeJbHas TEMJIOoTa CropaHusi  TOIUIMBA,
KOG PUIIMEHT TI0JIE3HOTO JACUCTBUS TEIUIOBON MAaIIMHBI, OTHOCHUTEIbHAsl BJIA’KHOCTH
BO3/lyXa, DJICKTPUUYECKUM 3apsl, CUIA TOKa, DJICKTPUYECKOE HaIPsHKEHUE, COIPOTHUBIICHUE
MPOBOJHUKA, YAEJIBHOE CONPOTHUBIICHHE BEIIECTBA, padoTa M MOIIHOCTH AJIEKTPUYECKOrO
TOKA); IIPU OMMCAHUU MPABUIBHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEJIUYMH,
00O3HaUeHUs] U €AUMHUIBl (PU3NYECKUX BEJIWYMH, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINUE
JTAaHHYIO (PU3UYECKYI0 BEJIMYMHY C JIPYTMMH BEJIMYUHAMH, CTPOUTh TpaUKH H3yUEHHBIX
3aBUCUMOCTEN PU3NUECKUX BEINYMH;

e XapaKTepH30BaTh CBOMCTBA TeJ, PU3NUECKHE
SIBJICHUST U TPOLIECCHI, HCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON
TEOPUM CTPOEHUS BEIIECTBAa, MPUHLMUIN CYNEPHO3UIMU ToJieH (Ha KaueCTBEHHOM YPOBHE),
3aKOH COXpaHEHMs 3apsna, 3akoH Oma i ydyacTka 1enu, 3akoH Jxoyns—IJIeHna, 3akoH
COXpaHEHHUs SHEPTHH; IIPH 3TOM JaBaTh CIOBECHYIO (POPMYJHUPOBKY 3aKOHA U 3aIIUCHIBATH €r0
MaTeMaTU4YE€CKOE BBIPAKECHUE,

® 00BACHATH (PU3NYECKHUE MPOIIECCHl U CBOMCTBA TeJ, B
TOM YMCJI€ W B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPMEHTHPOBAHHOI'O XapakKTepa: BBISBIISTH
MPUYUHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHME W3 1—2 JIOTMYECKMX IIIaroB ¢
ornopoi Ha 1—2 u3y4YEeHHBIX CBOMCTBAa (PU3MUECKUX SIBJICHUM, PU3NUECKHUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e peuiaTh pacyETHBIC 3a/la4u B 2—3 JIeMCTBUS,
HCIIOJIb3Ysl 3aKOHBIM (DOPMYJIBI, CBSI3bIBAIOIINE (DPU3NUECKUE BEIUUYUHBI: HA OCHOBE aHAJIM3a
YCJIOBHMs 3aJlaud 3allMChlBaTh KPATKOE YCIOBHUE, BBIABISTH HEJOCTATOK JAaHHBIX I



pelieHus 3a7a4d, BBIOMpATh 3aKOHBI W (OPMYJIbI, HEOOXOAUMBIC ISl €€ peIIeHUs,
MPOBOJUTh PAcUYEThl M CPABHUBATH IIOJIyU€HHOE 3HA4YCHHE (PU3MUECKON BEIWYMHBI C
U3BECTHBIMU TAHHBIMU;

® pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PELINTh
Mpu TOMOIM (U3UYECKUX METOJIOB; HCHOJb3ysl OIMCAaHWUE WCCIEeNOBAHUS, BBIJICIATh
MIpOBEPSIEMOE  MPEANOJI0KEHUE,  OLEHHUBATh  MPABUIBHOCTh  MOpsiAKa  MPOBEACHUA
HCCJIEIOBAaHUS, AeJIaTh BBIBOJIbI;

® TIPOBOJUTH OMNBITHI IT0 HAOIIOICHUIO (DU3UIECKUX
SIBJICHUN WU (PU3NYECKUX CBOMCTB TeJ (KAlMJUISPHBIC SIBICHHS, 3aBUCUMOCTD JaBJICHUS
BO3/1yXa OT ero o0b&Ma, TeMIiepaTypbl; CKOPOCTH MPOILECCa OCThIBAaHUS/ HarpeBaHUs IIpU
WU3JIyYCHUH OT I[BETa HM3JIy4aromieil/ MOIJIONIAIoNIeH MOBEPXHOCTH; CKOPOCTh HCIApECHUS
BOJBI OT TEMIIEpaTypbl >KHUJKOCTH M IUIOIIAJU €€ IMOBEPXHOCTH; JIEKTpU3aALUs Tl U
B3aUMOJICUCTBUE DJJIEKTPUYECKUX 3apsJIOB; B3aMMOJICHCTBHE TMOCTOSIHHBIX MAarHHUTOB,
BU3yaJIU3alldsl MATrHUTHBIX MOJIEH ITOCTOSIHHBIX MAarHUTOB; J€MCTBUSI MAarHUTHOI'O MOJIS HA
MPOBOJHUK C TOKOM, CBOWMCTBa DJJIEKTPOMAarHuTa, CBOWMCTBA 3JIEKTPOJIBUTATEIIS
IIOCTOSIHHOTO TOKa): (hOpMYJIHMPOBATH IPOBEPSIEMbIE MPEANOI0KEHUS, COOUPATh YCTAaHOBKY
13 MPEITIOKEHHOT0 000PY/I0BaHUSI; OMUCHIBATH X0 OIbITa U (POPMYITUPOBATH BHIBOJIBI;

® BEINIOJIHATH NIPSIMBIEC U3MEPEHUS TEMIIEPaTypHI,
OTHOCHUTEJIbHOM BJIQXXHOCTH BO3/lyXa, CHJIBI TOKAa, HAIPSDKEHUS C HCHOJIb30BaHUEM
AHAJOTOBBIX TIPHOOPOB W JATUYMKOB (DU3UUYECKUX BEJIMYMH; CPaBHUBATH PE3YJIHTATHI
U3MEpPEeHUH ¢ yuéToM 3a/1aHHOM aOCOIIOTHOM MOTPEIIHOCTH;

® IIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM
(bU3MYecKol BEITWYMHBI OT JIPYTrOM C HCIOJIB30BaHUEM NPSMBIX W3MEpPEHUN (3aBHCUMOCTH
CONPOTHBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJAM IONEPEYHOIr0 CEYEeHHUs U YACIbHOTO
COTNPOTHBIICHHUSI BEIECTBAa TIPOBOJHMKA; CHJIIBI TOKA, HIYIIErO0 dYepe3 IPOBOJHHUK, OT
HalpspKeHMsT Ha  IPOBOJHMKE; MCCIIEJOBaHUE IIOCJIEAOBATEIBHOTO U IapajulesIbHOro
COeMHEHN MPOBOJHUKOB): IJIAHUPOBATH MCCJIEAOBaHUE, COOMPATh YCTAHOBKY M BBHIIOJIHSTH
U3MEpeHus, clenys MpeaioKeHHOMY IIIaHy, (UKCHUpOBaTh pe3ysbTaThl IOJIYyYEHHOU
3aBUCHMOCTH B BH/JIE TaOIHI] U TPaUKOB, e7aTh BEIBOJBI MO PE3yIbTaTaM MUCCIEIOBaHUS,

® IIPOBOJIUTH KOCBEHHBIC H3MEPEHUS (PU3HIECKUX
BEJIMUMH (yIeibHas TEIUIOEMKOCTh BEIIECTBa, CONPOTHUBIIEHHUE MPOBOJIHMKA, paboTa U
MOIITHOCTh BIIEKTPUIECKOTO TOKA): TUTAHUPOBATH W3MEpEeHUS, cobuparth
SKCHEPUMEHTAJIBHYIO YCTAHOBKY, CJIEAys IpPEIOKEHHOW HWHCTPYKLUHMH, U BBIUYHUCIATH
3HA4YCHHUE BEJINYHNHEI,

e coOr0IaTh MpaBUiIa TEXHUKHA 0€30ITaCHOCTH TPH
pabote ¢ 1a00paTOPHBIM 000PYAOBaHUEM;

® XapakTepHU30BaTh NPUHLMIIBI IEHCTBUS U3YUYEHHBIX
MPUOOPOB U TEXHUYECKUX YCTPOHCTB C OIMOPOI Ha MX OMHCAaHUs (B TOM YHCIE: CUCTEMa
OTOIUIEHHUSI JOMOB, THUIPOMETp, IapoBasi TypOMHA, aMIIEpMETp, BOJIBTMETP, CUETUUK
DIIEKTPUIECKON SHEPIruH, DIIEKTPOOCBETUTEIIHHBIC PUOOPHI, HarpeBaTelIbHbIC
3JEKTPONpUOOpPEl  (IpUMEpBI),  DJIIEKTPUUECKHUE  MPEIOXPAHUTEIN;  JIEKTPOMAarHuT,
DIIEKTPOJABHUTATENL ITOCTOSSHHOTO TOKa), HWCTOJb3ysl 3HAHHUS O CBOWCTBax (PU3WUECKUX
SIBJICHUI U HE0OXO0IMMbIe (PU3HNUECKHEe 3aKOHOMEPHOCTH;

® pacmo3HaBaTh NIPOCThIE TEXHUYECKUE YCTPOHUCTBA U
M3MEPUTEIbHBIE TIPUOOPHI TI0 CXeMaM ¢ CXEMaTHYHBIM pHCYHKaM (GKHUIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETpP, TUTPOMETP, JBHUTaTEIb BHYTPEHHErO0 CropaHus,
AJIEKTPOCKOII, PEOCTAT); COCTABISITh CXEMBI DJICKTPUUCCKUX IENEel C TOCIeI0BAaTeIbHBIM U
rapajujieIbHBIM COEIMHEHUEM »JJIEMEHTOB, pasjinyas YCJIOBHBIE O0O3HAYEHUsS SJIEMEHTOB
SJIEKTPUYECKUX LIETIEH;

® IIPHUBOJUTH NPUMEPBI/HAXOAUTh UH(OPMAIUIO O
MpuMepax MPaKTUYECKOro HMCIHOJIb30BAaHUS (PU3MUECKUX 3HAHWM B IMOBCEAHEBHOM KU3HU IS
obecrieueHusi 0e30maCHOCTHM TIpU  OOpalieHHuH C nOpudopamMu U TEXHUYECKUMH
YCTpPOHCTBAMH, COXPAHEHHUSI 3J0POBBS U COOIIOJEHHUS HOPM 3KOJIOTHYECKOTO MOBEJCHUS B
OKpYXarolleu cpenae;



® OCYILIECTBIISITH MOUCK HH(pOpMALUU (HUINUECKOTO
cojepkaHusi B ceTm VIHTEepHET, Ha OCHOBE HUMEIOIIMXCS 3HAHUW W IyTEM CpaBHCHHS
JOTIOTHUTENIHBIX MCTOYHHKOB BBIICISATH WH(OPMAIIMIO, KOTOpasi SIBIISIETCS MPOTUBOPEYHBOM
WJTA MOXET OBITh HEJJOCTOBEPHOM;

® HCIIOJIb30BaTh IIPH BBIMOJIHEHUH YUSOHBIX 3aJaHUN
HAyYHO-TIONYJISIPHYIO JINTEpaTypy (U3NUECKOTO COJEpIKaHUsI, CIPABOYHBIC MaTCpPHAJIbI,
pecypcsl cetn UHTEpHET; BiafaeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHUs
nH(OpMAaIUK U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO;

® COo37aBaTh COOCTBEHHBIC TUCEMEHHBIC M KPAaTKHE
YCTHBIE cooOmeHus, 0000mas WHPOPMAINIO W3 HECKOJIbKHUX HMCTOYHUKOB (HU3UUECKOTO
COJICp)KaHMsl, B TOM WYHCJIE IyOJMYHO TPEACTABIATH PE3yJbTaThl IMPOSKTHOW WIIU
HCCJIeI0BATEIbCKOM NEeSITENbHOCTA; TIPH OTOM TPAaMOTHO HCIIOJb30BaTh HW3YYCHHBIH
MOHSATUHHBIA anmapaT Kypca GU3UKH, COTPOBOXKAATh BRICTYIUICHUE TTPE3CHTAIICH;

® IIpH BBIMOJTHCHUH YYSOHBIX ITPOCKTOB U
HCCIE0BaHNN (PU3UYECKUX MPOLECCOB PACIIPEIACISITh O0S3aHHOCTH B TPYIIIE B COOTBETCTBUH
C TIOCTaBJICHHBIMHU 3ajJlayaMH, CJCJIUTh 3a BBINOJHCHUEM IUIaHA JCUCTBUM H
KOPPEKTHUPOBATh €ro, aJICKBaTHO OILICHUBATh COOCTBEHHBIH BKJIAJ B JCSTEIBHOCTH TPYIIIbI;
BBICTPAaMBaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBUE, MPOSBISASI TOTOBHOCTH pa3peniath
KOH(JIUKTBHI.

9 Kaacce

[IpenmeTHble pe3yJsibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTH Yy
00yyJaromMnXcsi yMEHUMN:

® 1CHOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA,

MaTepuajbHasi TO4YKa, TPAEKTOpUs, OTHOCUTEIBbHOCTh MEXAaHUYECKOIO JIBUKEHUS,
nebopmanus (ynpyras, IUIacTHYEcKasl), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb U MNEPErpy3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPAOE TEJO, LEHTP TSIKECTH
TBEPJIOrO TeJjla, PAaBHOBECHE; MEXAHUUYECKHE KOJIeOaHUsI U BOJIHBI, 3BYK, UH(pPa3ByK u
YJIBTpa3ByK; JJIEKTPOMAarHWTHBIE BOJHBI, IIKajJla >JIEKTPOMAarHUTHBIX BOJIH, CBET,
0JIM30PYKOCTh U JTAJIBHO30PKOCTh, CIIEKTPhI MCITyCKaHMs M MOTJIOIIEeHUs; alb(da-, OeTa- u
raMma-u3JIy4eHUsl, U30TOMbI, siAepHasi SHEPreTHKa;

® pasnuyaTh ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE

NPSIMOJIMHEHHOE JBHIKEHHE, PAaBHOYCKOPEHHOE MPsIMOJMHEHHOE JIBU)KEHHE, CBOOOJIHOE
MajieHue TeJl, paBHOMEPHOE JABUKEHUE IO OKPYKHOCTH, B3aUMOJIEUCTBUE TEJ, PEAKTUBHOE
JBIDKEHHME, KoJiebaTelIbHOEe JBHMIKEHHE (3aTyXalollde M BBIHYXXJCHHbIE KojaeOaHus),
pE30HaHC, BOJIHOBOE JABMXKEHHE, OTPa)KCHHUE 3BYKA, INPSIMOJIMHEHHOE pacHpOCTpaHEHUE,
OTpaXKEHHE U NPEIIOMJIICHUE CBETA, IOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3lI0KECHHUE
0eysloro cBeTa B CHEKTP U CJOXEHHUE CIHEKTpaJIbHbIX IIBETOB, JMUCHEpPCHs CBeTa,
€CTEeCTBEHHasl PaJUOaKTUBHOCTb, BO3HUKHOBEHHE JMHEWYATOrO CHEKTpa H3JIy4YEHHUs) IO
OINMMCAaHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JTEMOHCTPUPYIOIINX TaHHOE
(usnueckoe sBICHUE;

® pacrHo3HaBaTh IPOSIBIIEHUE HU3YUYEHHBIX (PUIMYESCKUX
SIBIGHUM B OKpY’KarolleM Mupe (B TOM yucie GU3NUecKUe sIBJICHUs B IPUPOJAE: IPUIIUBBI U
OTJIUBBI, JBWXeHHUE TIu1aHeT COJHEYHOW CHUCTEMBbI, PEAKTUBHOE [BH)KEHHUE JKUBBIX
OpPraHU3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSCEHUE, CEHCMHYECKHE BOJIHBI,
I[yHAaMH, 3XO0, IIBETa TeJ, ONTHYECKHE SIBJIICHHUS B MPUPOJE, OHMOJIOTMYECKOE JeHCTBHUE
BHUJIUMOIO,  yJIbTpaMOJIETOBOTO U  PEHTITEHOBCKOIO  M3JIyY€HUIH; €CTECTBEHHBIN
paauoaKTUBHBIA (OH, KOCMHUUYECKHE JIy4H, PAJUOAKTUBHOE M3JIyYEHHE MNPUPOIHBIX
MHUHEpPAJIOB; JEWCTBUE paJMOAKTUBHBIX H3JIYyUYEHUH Ha OpraHU3M YeJIOBEKa), MpPU 3STOM
MEPEeBOAUTh  IPAKTUUECKYI0  3a7adyy B  Y4eOHYIO, BBIICISTH  CYIIECTBEHHBIE
CBOMCTBa/MpU3HAKU (PU3UYECKUX SIBJICHU;

® OIHCHIBATh U3YUYCHHBIE CBOICTBA TEJ U (PU3UYECKUE
SIBJICHUSI, UCTIOJIBb3Ysl (pH3UYECKHE BEJIUYUHBI (CpEeaHsIsi 1 MTHOBEHHAsi CKOPOCTh TeJla MpU
HEpPAaBHOMEPHOM JIBM)KEHHH, YCKOPEHHE, MepeMelleHHue, MyTh, YIJoBas CKOPOCThb, CHJa



TPEHMs, CHJIa YHOPYIOCTH, CHUJIAa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHus, Bec Tela,
UMITYJIbC Teja, UMIYJbC CHJIbI, MEXaHWueckas padoTa M MOIIHOCTh, IOTEHIMAIbHAS
SHEprusi Teja, MOAHSITOrO HaJ MOBEPXHOCTBIO 3€MJIM, NOTEHIMAJIbHAs SHEPIrusl CXKATOU
MPY>XKUHBI, KWHETHYECKAasl SHEPrusi, IOJHAsi MEXaHW4YecKasi dHeprus, MepuoJl M YacToTa
Ko1e0aHUM, AJIMHA BOJIHBI, TPOMKOCTB 3BYKa M BbBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTellb
MPEJIOMJICHUSI CpeIbl); TPU OIMHCAHUM NPaBUIBHO TPAKTOBATH (PU3NUYECKUN CMBICI
HCIIOJB3YEMBIX BEJIMYUH, OOO3HAUEHUS M EIAMHUIBI (PU3UYECKUX BEJIMYHUH, HaXOAUTh
(opMyJibl, CBA3BIBAIOIINE [AaHHYIO (U3NYECKYI0 BEJIWYMHY C APYTMMH BEJIWYHHAMU,
CTPOUTH I'paMKH U3YyUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUUUH;

® XapakTepHU30BaTh CBOMCTBA TeJl, GU3NUECKHE SIBICHUS
U NOpOLIECChl, MCIOJIb3ysl 3aKOH COXPAaHEHUsI SHEPruu, 3aKOH BCEMHUPHOI'O TSITOTEHUS,
MNPUHIMUIT CYyNEPHO3ULMN CUJ, IPUHLUMII OTHOcuUTelabHOCcTH I'amuies, 3akonsl HeloTOHa,
3aKOH COXpPaHEHHUsI HUMIIYJbCa, 3aKOHbl OTPaXXEHHS U IIPEJIOMIICHHSI CBETA, 3aKOHBI
COXpaHEHUs 3apsiIOBOIO M MAacCOBOI'0 YHCEJ IIPU SIAEPHBIX PEAKIUSIX; IPU 3TOM JaBaTh
CJIOBECHYIO (D)OPMYJIMPOBKY 3aKOHA U 3alIMCBIBATh €0 MATEMAaTUUYECKOE BBIPAKEHUE;

® 00BACHATH (PU3NYECKHUE MPOIECCHl U CBOMCTBA TEJ, B
TOM YHCJIE U B KOHTEKCTE CHUTyallMd NpPaKTUKO-OPUEHTUPOBAHHOI'O XapakKTepa: BbISBIATH
MIPUYUHHO-CJICJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHME W3 2—3 JIOTMYECKMX IIaroB ¢
OIopoii Ha 2—3 W3y4YEHHBIX CBOMCTBA (DU3UYECKHUX SIBICHUH, (PU3NYECCKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e pemath pacy€THbIE 3aJa4yd (Onuparolmecs Ha
cuctemMy w3 2— 3 ypaBHEHHH), HWCHOJB3Yysl 3aKOHBI W (OPMYIbI, CBS3BIBAIOIINE
(usnueckue BeIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/a4d 3allMChIBaTh KpaTKOEe yCIOBUE,
BBISIBJSITh HEJNOCTAIOIINE WM HM30BITOYHBIC JTaHHBIC, BBIOUpPATh 3aKOHBI U (OPMYIIHI,
HEOOXOJAUMBbIE U PpELICHUs, IPOBOAUTH pacy€Thl U OLEHUBATh PEATUCTUYHOCTh
MMOJIy9E€HHOTO 3HAaYCHUS (PU3NISCKON BEITMYUHBI;

® pacIio3HaBaTh IPOOIEMBI, KOTOPBIE MOKHO PELIUTH MPHU
nomMomu (GU3NYECKUX METOJOB; MCHOJIB3ys OIMCAHUE HCCIEIOBAaHUsS, BBIJIEIATh
MpOBEpPSIEMOE  MPEIOJI0XKEHHE,  OLEHUBATh  NPaBWIBHOCTH  IOpSAJKAa  IPOBEICHUS
HCCIIEIOBAHUS, JIeJIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOAECHUN U ONIBITOB;

® IIPOBOJUTBH OIBITHI 110 HAOJIIOJAECHUIO PU3UUYECKUX
SIBICHUU WM (U3NYECKUX CBOMCTB Tell (M3yueHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUs PHEPTrUM; 3aBUCUMOCTb epruo/1a KoJIeOaHUN NPyKUHHOI'O MasiTHUKa
OT MacChl Tpy3a M IKECTKOCTH TIPY)KHWHBI U HE3aBUCHMOCTH OT aMIUIMTYJIBI MaJbIX
KoJieOaHUii; MPSMOJIMHEHMHOE paclHpoCTpaHEHHWE CBETa, pas3jiokeHue Oeloro  cBeTa B
CIIEKTP; M3y4YEHHME CBOMCTB M300pa)kK€HUsI B IIJIOCKOM 3€pKajie U CBOMCTB M300pa’keHUs
npeaMera B coOuparoleld JuH3e; HaOJIoJAeHUEe CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB
W3JIy4eHUs): CaMOCTOSATEIBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIo Habopa oOOpyHdOBaHMS;
OMMCHIBATh XOJ1 OIBITA U €r0 Pe3yJIbTaThl, GOPMYJIUPOBATH BHIBOBI;

® IIPOBOJIUTH MPHU HEOOXOAUMOCTH CEPHUIO MPSIMBIX
W3MEpEeHUH, OIpenesisisi CpelHee 3HAaueHHE H3MepseMOl BeIW4YMHBI (POKYCHOE pacCTOsIHHE
cobuparonieit TMH3b1); 000CHOBBIBATH BEIOOP CIIOCO0A N3MEPEHMS/U3MEPUTEIBLHOTO MPUO0Pa;

® IIPOBOJIUTH UCCIEJOBAHUE 3aBUCUMOCTEH (PU3HMUECKUX
BEIIMYMH C HCIIOJIb30BAaHUEM TPSIMbBIX H3MEPEHUH (3aBUCUMOCTh IYyTH OT BpPEMEHHU IIpH
PAaBHOYCKOPDEHHOM  JBIDKEHMM  0€3  HadyaJlbHOM  CKOpOCTH;  Iepuoja  KojeOaHui
MaTEeMaTHYECKOTro MasiTHUKA OT JIJIMHBI HUTH; 3aBUCHUMOCTU yTIJIa OTPa)KeHHUsl CBETa OT yIJia
MajJeHusT M yIjla T[peJoMIIeHHS OT yIVla TMaJeHHs): IUIAaHUPOBaTh UCCIEOBaHUE,
CaMOCTOSITEJIbHO cOOMpaTh YCTaHOBKY, (PUKCHUPOBATh PE3yJIbTAThl MOJYYEHHOW 3aBHCHUMOCTHU
(U3MYeCKUX BEIWYMH C YYETOM 3a/JaHHOM MOTPEIIHOCTH HM3MEpPEeHHMH B BUIE Tabmul u
rpauKoB, JAeiaTh BBIBOJBI 10 pe3yJIbTaTaM HCCIIEI0BaHUS;

® IIPOBOJUTH KOCBEHHBIEC U3MEPEHUS (PU3NIESCKUX
BEJIMYMH (CPEIHsSIsI CKOPOCTh M YCKOPEHHUE Tejla IPU PaBHOYCKOPEHHOM JIBM)KEHHH,
YCKOpE€HHE CBOOOJHOrO MaJeHUs, XECTKOCTh IPYXHUHBI, KOID(DUIIUEHT TpeHUs
CKOJIb)KEHMsI,  MeXaHHMYecKkass pabdoTa M MOIIHOCTh, HacToTa M IEepUOJ] KoJjiebaHui
MaTeMaTUYE€CKOr0 U TPYKHHHOTO MAasITHUKOB, OIITHYUECKasi cujia coOuparouieil JIMH3BI,



panauoakTUBHBIM (OH): TUJIAHHUPOBATH HW3MEPCHHS; COOHpaTh HAKCICPUMEHTAIHLHYIO
YCTAaHOBKY M BBINIOJIHATH M3MEPEHUs, CIEAys TPEII0KEHHOW WHCTPYKLHHU; BBIYUCIATH
3HA4YE€HME BEJIMUMUHBI U aHAJIU3UPOBATH MOJIyYEHHBIE PE3yJIbTaThl;

e coOJIrOIaTh MpaBUJIa TEXHUKHU 0€30ITaCHOCTH TIpH padboTe
¢ 1abopaTOpHBIM 000PYIOBAHUEM;

® pa3jnMyaTh OCHOBHBIC IPU3HAKU U3YUYECHHBIX
(uzmueckux Mopeneil: MarepualibHas TOYKa, aOCOIMIOTHO TBEPAOE TEJIO, TOYCUYHBIN
HWCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJeJib aTOMa, HYKJIOHHAs MOJIElb
aTOMHOTO SIpa;

® XapakTepHU30BaTh NPUHUMIIBI ICHCTBUS H3YUYECHHBIX
MPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONHCaHUsA (B TOM YHUCJIE: CIIUIOMETP,
JIATYMKU TTOJI0KEHUSI, PACCTOSIHUSL M YCKOPEHUSI, PAKETa, dXOJIOT, OYKH, IIEPUCKOTI,
(¢oToanmapar, ONTHYECKHE CBETOBOJbI, CHEKTPOCKOMN, JO3MMETpP, Kamepa Buibcona),
WCIIOJIb3YsI 3HAHUS O CBOMCTBAaX (PU3MYECKHUX SIBICHHUUW M HEOOXoAuMble (PU3NYECKUE
3aKOHOMEPHOCTH;

® 1CIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKHU
U3YUYCHHBIX TEXHUYECKHUX YCTPOMCTB, H3MEPHUTENILHBIX IPHUOOPOB M TEXHOJIOTHUYECKUX
MPOLIECCOB IPHU PELICHUH Y4YEOHO-IPAKTUYECKUX 3aJayd; ONTHUYECKHE CXEMbl Is
IMOCTPOEHUSI N300pa’kKEHUN B IJIOCKOM 3€pKajie U coOOMparolieil JIMH3E;

® IPUBOAUTH IPUMEPHI/HAXOIUTh HHPOPMAIHIO O
MpuMepax MPaKTUYECKOro MCIOJIb30BaHUS (PU3MUECKUX 3HAHWM B IOBCEAHEBHOM KU3HU IS
obecrieueHusi 0Oe€30MacHOCTH Tpu  oOpameHnH ¢ T[pudopaMu U TEXHUYECKUMU
YCTpPOHCTBAMH, COXPAHEHHUs 30POBBSI U COOIIOJECHHUS HOPM 3KOJIOTHYECKOrO0 MOBEJCHUS B
OKPYXKaroleu cpenae;

® OCYIIECTBJISATH MOUCK MHGOpMAIUU (PU3UIECKOTO
colepkaHuss B ceTh VIHTEepHEeT, CcaMOCTOsTeNIbHO (OpMyJIHpPYysi NOHUCKOBBIM 3ampoc,
HaXOJWTh TYyTH OIpPEIEJICHUsS JTOCTOBEPHOCTH TOJIyYeHHOH WH(GOpMAMu Ha OCHOBE
UMEIOIIUXCS 3HAHUU U JIOMOJIHUTEIbHBIX HCTOYHUKOB;

® 1CHOJIb30BaTh IIPU BBINOJIHEHUH YUEOHBIX 3aJaHUN
HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3NUECKOTO COAEpIKAaHUsI, CIPABOYHBIC MaTEpHAaIbI,
pecypcbl cetu MIHTepHET; BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
nH(bOpPMaITUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

® Cco37aBaTh COOCTBEHHBIC MMCEMEHHBIE M YCTHBIC
COOOLIEHHsI Ha OCHOBE MH(OpMalMKM W3 HECKOJIBKUX HCTOYHUKOB (PU3NUECKOTO coAep KaHus,
MyOJIMYHO TIPEACTABISATH PE3YIbTATHl MPOSKTHOM HIIM UCCIIEIOBATEIILCKON NIEATEIIbHOCTH; IPH
5TOM TPaMOTHO UCIIOJIb30BaTh HW3YUYEHHBIH MOHATUMHBIM amnmapaT H3y4aeMoro pasjena
(buzuku 51 COIPOBOX/IATh BBICTYILJICHUE npe3eHTanuen ¢ yu4€ToM 0ocoOeHHOCTEeN
ay/MTOPUU CBEPCTHUKOB.



7 kaacc (68 4)

TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTu4eckuii 0JI0K, TeMa

OcHoBHOE coep:kaHue

OcHoBHBbIE BHABI JAeSITeJIbHOCTH yYuamuxcst

Pa3nen 1. ®usuka u eé posib B MO3HAHUM OKpY:Kauiero mupa (6 4)

®du3zuka — HAyKa 0 pupoje
(2

dusuka — Hayka o npupoje. SABnenus
npupoasl. PU3HYECKUE SIBICHUSA:
MEXaHUYECKHE, TEIUIOBbIE, 3JIEKTPUIECKHE,
MAarHuTHBIC, CBETOBbLIC,3BYKOBLIC

BrrsiBienne paznuauii Mexxay (pU3NIeCKUMH U XUMHUYISCKUMHU TPEBPAIICHUSIMHU
(MC — xumus).

Pacrio3naBanune u knaccudukanus GU3HISCKUX SBICHHI: MEXaHUIECKHX,
TEIJIOBBIX, IJIEKTPUYECKHUX, MAarHUTHBIX U CBETOBBIX.

Hab6mronenne n onucanmne GpU3NIECKUX SIBICHUN

PDusznyecKHe BeJHYHHbI
(29

duszunueckue BennuuHbl. M3mMepenue
(pm3mueckux BennunH. uznyecKue
npubopsl. ITorpenHocTs U3MEpEeHU.
MesxayHapoaHasi cUCTEMa €UHULL

OrnpeneneHue 1EHbI JACNICHUs IKaIbl U3MEPUTEIBHOTrO npubdopa. U3mepenne
JUHEWHBIX Pa3MepoOB TeJ M IPOMEKYTKOB BPEMEHHU C YUETOM MOIPEIIHOCTCH.
W3mepeHne o0bEMa HKUAKOCTH U TBEPIOTO Tela.

V3MepeHne TeMIepaTypsl MPH MOMOIIX KHJIKOCTHOTO TEPMOMETPa U JaTYHKA
TeMIIepaTyphl.

BeInonHeHHEe TBOPYECKUX 3aJlaHHUH MO IMOMCKY CHOCOO0B M3MEPEHUS HEKOTOPBIX
(U3UYECKUX XapaKTePUCTHK, HATPUMEP pa3MepOB MaJIbIX 0OBEKTOB (BOJIOC,
MPOBOJIOKA), YAAJIEHHBIX OOBEKTOB, OOJBIINX PACCTOSIHUN, MAJIBIX IPOMEKYTKOB
BpemeHH. OOCYK/ICHHE MpeuIaraéMbIX CII0co00B

EcTecTBeHHO- HAYYHBII MeTO
MO3HAHUSA

(29

Kak ¢u3uka u qpyrue ecrecTBeHHbIE HAyKH
n3y4aroT npupony. EcrecTBeHHOHAYyUYHBIM
METO/] TO3HAHMS: HAOII0AeHNE, TTOCTAaHOBKA
HAy4YHOI'0 BOIIPOCA, BBIIBUIKEHHE THUIIOTES,
SKCIEPUMEHT MO NPOBEPKE TMIOTES,
0o0BsicHeHNEe HA0JII0/1aeMOT0 SIBIICHUS.
Omnncanne PU3NIECKUX SIBIICHHUH C
IIOMOIIBIO MOJEIIEeH

BriaBrkeHue rurnores, 0ObsSICHSIONIMX MTPOCTHIE SIBJICHUS, HAIIPUMED:

— [oYeMy OCTaHaBIMBAETCS JBHKYIIEECS IO TOPU30HTAIBHON ITOBEPXHOCTH
TeJIO;

— T0YEeMYy B >KapKyIo IIOTO/ly B CBETIION O/IeX /1€ MPOXJIAIHEH, 9eM B TEMHOM.
[IpennoxxeHnne crroco0oB MPOBEPKH THUITOTES.

[IpoBenenne wucciieJoOBaHMUs 110 TPOBEpPKE KaKOW-THOO THIIOTE3bI, HAIpPHUMEP:
JTAIBHOCTh TOJIETA MIapUKa, IYyIIEHHOTO TOPHU30HTAJIBHO, TeM OOJjbIle, 4YeM
Oompiie BbICOTa Mycka. [locTpoeHme  mpocTedmmx  Moaened  (PU3HUECKHX
SBIGHHH (B BHJE PHCYHKOB WJIHM CXEM), HalpuMmep MaJeHHe IpeIMeTa;
IIPSIMOJIMHEITHOE pacpoCTpaHeHUe CBeTa

Pasznen 2. [lepBoHavasibHbie CBeleHUsT 0 cTPpoeHnH BenrecTa (5 1)

CTpoeﬂue BeleCcTBa

(1w

ATOMBI M MOJIEKYJIBI, UX pa3-Mepbl. OIBITHI,
JI0Ka3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBa

HaOmroneHne m WHTEpIIpeTanns ONBITOB, CBUETEIHCTBYIOMHNX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHHU BEIIECTBA: OIBITHI C PACTBOPEHHUEM Pa3IMIHBIX
BemiecTB B Boje. OLeHKa pa3MepoB aTOMOB M MOJIEKYJI HCTIOJIb30BAaHUEM
(doTorpadnii, MOTyIEHHBIX HA aTOMHOM CHJIOBOM MHKpockomne (ACM).
Omnpenenenre pa3MepoB MaJIbIX Tel




JIBUKEeHU e

W B3auMo/elicTBUe YaCcTHUIl
BelllecTBa

(29)

JlBmxenue yactur Beniectsa. CBsi3b
CKOPOCTH JBUKCHUSI YACTHII C
TeMIIepaTypou.

BpoyHoBckoe nBmwxkenne. uddysus.
Bs3aumMonenicTBre YacTHUIL] BEIIECTBA:
MIPUTSDKEHAUE U OTTAIKUBaHHE

Habnronenue u 00bsiCHEHHE OPOYHOBCKOIO JIBM)KCHUS U SIBICHHS THUDPY3UH.
[IpoBenecHue 1 0OBICHECHUE OMBITOB MO HAOIIOJCHUIO TCIIJIOBOTO PACIIIHPCHHS
ra3os.

[IpoBeneHne U 0OBICHEHUE OMBITOB [0 OOHAPYKCHHUIO CHIIMOJICKYJISIPHOTO
MPUTSHKEHUST U OTTaJIKUBAHUSI

ArperaTtHbie COCTOSIHUS
BelecTBa

2w

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE
ra3os, )KUJKOCTEN U TBEPABIX
(KpUCTaIMYECKUX) TeJ. B3auMocBsi3b
MEXJy CBOMCTBAMHM BEIIECTB B pa3HbIX
arperaTHHIX COCTOSHHUSIX U UX aTOMHO-
MOJICKYJISIPHBIM cTpocHueM. OCcoOeHHOCTH
arperaTHBIX COCTOSIHHUI BOJBI

Ornucanue (C UCIOJIB30BAHUEM IPOCTHIX MOJEIICH) OCHOBHBIX Pa3IMUMil B
CTPOEHUM I'a30B, KUIAKOCTEN U TBEPABIX TEI.

OOBsICHEeHHE MAJIOW CKUMAaeMOCTH YKUJIKOCTEH 1 TBEPIBIX Te,00IbIION
C)KMMaeMOCTH T'a30B.

OO0BsicHeHHE cOXpaHeHUs (HOPMBI TBEPABIX TEN U TEKYUECTH KUITKOCTH.
HpOBeZ[eHI/Ie OIIBITOB, JOKAa3bIBAKOIIHUX, YTO B TBépI[OM COCTOsSTHUM BOJAbI HaCTHUIIBI
HaXOJATCsl B CPEHEM AAIBIIC APYT OT APYra(IUIOTHOCTH MEHBIIE), YEM B KHUIKOM.
YcTaHOBIIEHHE B3aMMOCBSI3U MEX]ly OCOOCHHOCTSIMHU arperaTHbIX COCTOSIHUN BObI
1 CYIIECTBOBAaHHEM BOAHBIX opranm3MoB(MC — omonorus, reorpadus)

Pazgen 3. /Ipu:kenne u B3aumoseiicreue e (21 v)

MexaHH4YecKoe JBHKEeHHEe

Bw

Mexanuueckoe ABu>KeHue. PaBHoMepHOe 1
HepaBHOMEpHOE JABHKeHHEe. CKOPOCTh.
Cpennsist CKOpOCThb IPU HEPABHOMEPHOM
ABMKeHUHU. Pacué€r myTtu u BpeMeHu
NBWKEHUS

HccnenoBanne paBHOMEPHOTO ABMXKEHUSI U ONPEAEIIEHUE €rONPU3HAKOB.
HaGuroneHre HepaBHOMEPHOT'O JIBM)KCHHSI U ONPEJICICHHE eroOTInYHi OT
PaBHOMEPHOT'O JBMXKEHHSI.

Pemenue 3ama4 Ha onpeeseHue MyTH, CKOPOCTH M BPEMEHU PABHOMEPHOTO
JIBUKEHUSL.

Amnanu3 rpapMKoB 3aBUCHMOCTH IIyTH U CKOPOCTH OT BPEMEHHU

HNnepuus, macca,
IJIOTHOCTD (4 )

SIBneHue nHepLUUU. 3aKOH UHEPLIUU.
BsaumopeiicTBue Tei Kak IpUYruHa
W3MCHCHHUS CKOPOCTH JABHKCHUSI TEIT.

Macca kak Mepa WHEpPTHOCTHTEJIA.
ITnorHOCTH BemecTBa. CBSA3b MNIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMaA
BEIECTBA

OOBbsiCHEeHHE ¥ IPOTHO3UPOBAHKE SIBIICHUH, 00YCIOBICHHBIX HHEPLHEH, HaIpUMep:
YTO MPOUCXOJUT IIPU TOPMOKEHHUH WUIIM PE3KOM MaHEBpPE aBTOMOOWIIS, MOUYEeMy
HEBO3MO>KHO MTHOBEHHOIIPEKPATUTh JIBUYKEHHUE HA BEJIOCUIIEI€ UIIN CAMOKATE U T.
a.

[IpoBeneHre U aHAIU3 OIBITOB, JEMOHCTPHUPYIOMNX U3MEHEHHE CKOPOCTH IBHMIKCHUS
Tena B pe3yabTaTe JeHUCTBUS HA HETO JAPYTUX Tell.

Pemenue 3a1a4 Ha OINpeneleHHe MacChl Tela, €ro 00bEMa UIUIOTHOCTH.

[IpoBencHue U aHAIN3 ONBITOB, JECMOHCTPHUPYIONINX 3aBUCHMOCTh U3MCHCHUS
CKOPOCTH Tella OT €r0 MacChl MIPU B3aUMOJICHCTBHUU TeJl. MI3MepeHne Macchl Tejia
pasnudaHbIME criocobamu. OnpenesieHne IIOTHOCTH Tejla B PE3yJIbTaTe U3MEPEHUS
€ro Macchl U1 00bEMa

Cuaa. Buast cuii(14 )

Crta Kak XapaKTepUCTHUKA B3aUMOICUCTBUS
Ten. Cuia ynpyrocT u 3akoH ['yka.
H3mepeHne CHITBI C TIOMONIBIO IMTHAMOMETPA.
ﬂBJ’[eHI/Ie TATOTCHUA U CUJIA TSIKCCTHU. CI/IJ'[a
TSDKECTH Ha JIPYTUX IUJIaHeTaxX. Bec Tena.
HesecomocTs. CiiokeHue CH,
HaIpaBJIECHHBIX 10 OJHON OPSMOM.
PasaOpeiicTByromas cuit. Cuita TpeHwusl.

N3yueHue B3aMMOAEHCTBUS KaK MPUUMHBI U3MEHEHMs] CKOPOCTUTENA UJIU €ro
nedopmanum.

Onucanue peajibHbIX CUTYyalluid B3aUMOJEHCTBUS TeJl C IOMOIIbIO MOJIeNIeH, B KOTOPHIX|
BBOJIUTCS TOHATHE U N300pa’keHNE CIUIHI.

Hzyuenue cuinbl ynpyroctu. McciaenoBanue 3aBUCUMOCTH CHUJIBLYIPYTOCTH OT
YIIMHEHUS PE3UHOBOIO LIHYPA WJIN NIPY>KHUHBI

(c mocTpoeHuem rpaduka).

AHanu3 MPaKTUYECKUX CUTYaIlui, B KOTOPBIX MPOSIBISCTCS IEUCTBUE CUIIBI




TpeHue CKOJIbXKEHUSI U TPEHUE MOKOSI.
Tpenue B npupojie 1 TEXHUKE

YIpyroctu (ynpyrocrb Msida, KpOCCOBOK, BETOK IepeBa H JIp.).

Amnanun3 cuTyanui, CBsI3aHHBIX C ABICHUEM TATOTeHHUS. OOBsICHEHNE OPOUTATILHOTO
JIBIDKEHUS TUTAHET C MCIIOJIb30BAaHUEM SIBJICHUS TSArOTeHMsI U 3akoHa uHepuun (MC —
actpoHoMmus). FI3MepeHne Beca Tena ¢ mOMOIIsI0 nuHamMoMeTpa. OOOCHOBaHHE YTOTO
criocoba u3MepeHHsl.

AHann3 U MOJIETMPOBAaHUE SIBIICHUS HEBECOMOCTH. DKCIIEPUMEHTAIBHOE
MOJTy4eHNEe IpaBUJIa CIOKEHUSI CHII, HAIPABICHHBIX BJOJb OJIHOM MPSMOH.
OrnpeneneHue BEITWYNHBI PABHOACHCTBYIOIICH CHIT.

H3yyeHne cuibl TpeHUs CKOJIBKEHUS] U CHIIBI TPSHHUSI TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI OT CHUJIBI JIABJICHUSI M CBOMCTB
TPYLUUXCS [IOBEPXHOCTEH.

AHanu3 MPaKTHYCCKUX CUTYAIlHi, B KOTOPBIX MPOSIBIISICTCS JCHCTBHE CHUIIBI
TPEHHUSI, HCTIOB3YIOTCS CIIOCOOBI €€ YMEHBIICHUSI UK YBeIndeHus (KaTaHue Ha
JIBDKaX, KOHbKaX, TOPMOKCHUE aBTOMOOMIISI, UCIIOIb30BaHHE TTOIIIIUITHUKOB,
IUTaBaHWUE BOJHBIX )KUBOTHHIX U Ap.) (MC — Onomnorus).

Pemenne 3amau ¢ ucnoibzoBanueM (Gopmys aist pacyéra CHIIBITSIKECTH, CUIIbI
YIPYTOCTH, CUITbI TPSHUS

Paznen 4. JlaBjienne TBEPABIX

TeJl, JKUIAKocTel u ra3oB (21 )

Jasaenue. [lepenaua
JNaBJIeHUs TBEPABIMU TeJIaMH,
JKHAKOCTSIMM M ra3zaMu

(CR))

Jasnenne. CiocoObl yMEHBILICHUS U
YBEIIMUCHHUsI TaBiieHus. [laBieHHe rasa.
3aBHCHMOCTH JaBIICHHS ra3aoT 00bEMa 1

Temueparypsl. Ilepenaya naBineHuss TBEpIbI-
MU TE€JIaMH, KUJIKOCTSIMU U ra3aMu. 3aKOH

ITackans.
HHeBMaTI/I‘IeCKI/Ie MalllnHbI

Amnanu3 u oObsICHEHUE ONIBITOB U MPAKTUYECKUX CUTYAIUi, B KOTOPBIX
MPOSIBIISICTCS CUJIA JTABJICHUSI.

O06ocHOBaHKE CIIOCOOOB YMEHBIICHHSI ¥ YBEITUUCHUs JaBicHus. M3yueHune
3aBHCHMOCTH JABJICHUS T'a3a OT 00bEMa U TeMneparypsl. M3ydeHne ocoOeHHOCTEH
nepeiayu JAaBJeHUs TBEPABIMU TEIAMHU, KUJAKOCTIMH U razamu. O00CHOBaHUE
PE3YIBTaTOB OMBITOB OCOOEHHOCTAMHU CTPOEHHUS BEIIECTBA B TBEPIOM, HKHUIKOM

U ra3000pa3HOM COCTOSTHUSIX.

DKCHepUMEHTAIBLHOE JI0Ka3aTeIbCTBO 3akoHa [lackars. Pemenue 3a1a4 Ha
pacy€T naBiieHusi TBEPJIOTO Tejla

aBJIenne JKHIKOCTH
A
(5w

3aBUCUMOCTD JaBJICHUS )KUIKOCTH OT
TITyOWHBI TTOTPYKEHHUSI.
I'mppocraTnueckuil napagokc.
CooOmaromuecs: cocy/ibl.
anpasnnqecxne MCXaHHU3MbI

HccnenoBanue 3aBUCUMOCTH JaBJICHHS JKHIKOCTH OT TIyOMHBIIIOTPY>KEHUS U
IUTOTHOCTH KUJKOCTH.

HabnroneHne u 00BbACHEHHE THAPOCTATHYECKOTO MapajoKcaHa OCHOBE 3aKOHA
[Mackans.

N3y4yeHne cooOmarommuxcst Cocy10B.

Pemenne 3amad Ha pacu€r naBiieHUs XUAKOCTH. OObsICHEHNE TPHUHIINIIA
JIEWCTBUS THJPABINYECKOrO Ipecca.

AHanmm3 ¥ 00BSACHEHUE MPAKTUYECKUX CUTYAINH, TeMOHCTPUPYIOITUX
MPOSIBICHUE JABICHUS )KUIKOCTH U 3akoHa [lackais, HanpuMmep mpoLeccoB B
opraHu3Me npu riry6okoBogHOM HbIpstHUN (MC — 6moyorusi)

ATtMmocdepHoe 1aBJIcHHE
(6 1)

AtMmocdepa 3emin 1 atmMochepHoe
JIaBJICHHUC. HpI/I‘-II/IHBI Cyni€CTBOBaHUA
BO3IyIIHOM 00010ukH 3eMitu. OIBIT
Toppuuennu. M3mepenne atmochepHOTO
JTaBIICHUSL.

3aBUCUMOCTH aTMOC(HEPHOTO AABICHUS OT
BBICOTBI HaJl ypoBHEM Mopsi. [IpnGopsr st
M3MEPEHUS aTMOC(EPHOTO TaBICHUS

DKcneprMeHTalIbHOe 0OHapysKeHne aTMoc(epHOro naBiieHus. AHIN3 U
OOBSICHEHHE OIBITOB U MPAaKTUYECKUX CUTYaIui, CBA3aHHBIX C JCHCTBHEM
aTMOC(EepHOTO JaBJICHUS.

OOBsICHEHHE CYILIECTBOBAHHUS aTMOC(hEphl Ha 3eMile M HEKOTOPBIX INTAaHETaX MU
e€ orcyTcTBus Ha pyrux mianerax u Jlyne(MC — reorpadust, acTpoHOMUS).
OOBsICHEHHE M3MEHEHHSI INIOTHOCTH aTMOC(EPHI C BEICOTOH M 3aBUCHMOCTH
aTMOC(EPHOTO JaBJICHHS OT BHICOTHI.

Pemenue 3amau Ha pacuér atmocdepHoro napieHus. M3ydeHue ycTponcTsa
OapomeTpa-aHepouIa




JleiicTBHE JKMIKOCTH U ra3aHa
norpy:kéHHoe B HuX Tej10 (7 1)

JleticTBHE )KUIKOCTH U Ta3a Ha MOrPYyKEHHOE
B HUX Teso. BerTankuBaromas (apXxuMe10Ba)
cuna. 3akoH Apxumena. [InaBanue tei.
BosznyxoriaBanue

DKCIIEpUMEHTAIIbHOE OOHApY)KCHHUE JCHUCTBUS KUIKOCTH U ra3aHa IMOrpyKEHHOE B
HHUX TEJO.

OrnpeneneHne BbITAIKUBAIONICH CUIIBI, IEHCTBYIOIIECH Ha TEJO, TOTPY>KEHHOE B
KHUIKOCTD.

[IpoBencHue u 0OCYX ICHUE OMBITOB, IECMOHCTPUPYIOIIUX 3aBUCUMOCTH
BBITAJIKUBAIOIIECH CHJIIBI, ICHCTBYIOIICH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOTPYKEHHON B )KUJIKOCTh YACTH T€JIAaU OT MJIIOTHOCTH KUJIKOCTH.
HccnenoBaHre 3aBUCUMOCTH Beca Tella B BOJIe OT 00BEMATIOTpyKEHHOH B
JKAJKOCTh YacTH Tella.

Pemienue 3ajau Ha MpUMEHEHHUE 3aKOHA ApXUMea U YCIOBUS IIJIaBaHUS TEJl.
KonctpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHUE JIOAKUU ONPEACICHUE €€
Ipy30I00bEMHOCTH

Paznen 5. Pa6ora u MomHoCTh. DHeprust (12 )

Pabdora m MOIIHOCTEL

3 )

Mexanunueckast pabora. MomHocTh

DKCIEPUMEHTAILHOE OMNPE/ICICHUE MEXaHHYECKON PadOThI CHUIIBITSIKECTH MPHU
IMaJeHUH Teja U CHUJIBI TPCHUS MIPU PaBHOMEPHOM ITIEpEMEIIICHUH Telia 10
TOPU30HTAJILHOU MTOBEPXHOCTH.

PacuéT MmomHOCTH, pa3BHBaEcMOil IIpH MOABEME TIO JIECTHHUIIE. Permenne 3amad Ha
pacyéT MEeXaHUYECKOU pabOThl M MOIIHOCTHU

IIpocTbie MexaHU3MbI
(6w

IIpocThie MeXaHHU3MEI: phIYar, OJIoK,
HaKJIOHHAs TJIOCKOCTh. [IpaBuio paBHOBecuUs
perdara. [IppMeHeHue mpaBuia paBHOBECHS
ppryara K 6J0Ky. «30J10TO€ TIPABUIIO»
mexanuku. KITJ] npocThlx MEXaHU3MOB.
ITpocThie MeXaHU3MBI B OBITY U TEXHUKE.
Prruaru B Tese uejoBeka

OmnpeneneHre BBIMTPHINIA B CHIIE TPOCTHIX MEXAHU3MOB HaIMpPUMEpE pbluara,
HOJBMYKHOTO U HEMOABMIKHOT'O OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue yciaoBus paBHOBecHs phraara. OOHapy KeHHE CBOUCTB
MMPOCTHIX MEXAHU3MOB B PA3JIUYHBIX MHHCTPYMEHTAX U MPUCTIOCOOJICHUSIX,
HCITOJIb3YEMBIX B OBITY

U TEXHUKE, a TakKe B )KUBBIX opranuzMmax (MC — Ouomnorust).
DKCIIEpUMEHTAIIFHOE JOKA3aTelIbCTBO PaBEHCTBA PabOT MPU NPUMEHEHUH
MPOCTHIX MEXaHU3MOB.

Omnpenenenune KI1J HakKJIOHHON NJIOCKOCTH.

Pemrenne 3a1a4 Ha MpUMEHEHHE MpaBHIIa paBHOBecHs phryara mHa pacuér KII1/

MexaHudeckast SHEPrust
4 )

KuneTndeckast 1 mOTeHIIMATbLHASI SHEPTHSI.
IIpeBpalienrue 0aHOTO BU/Ia MEXaHUYECKOU
SHEPTUU B IPYyroi. 3aKOH COXPAHEHUS U
W3MEHEHUSI PHEPIUU B MEXAHUKE

DKCIEPUMEHTAIBLHOE OMpe/ielIieHHe U3MEHEHHS! KUHETHYECKONW M MOTEeHIIHAITbHON
SHEPruu Teja MPHU er0 CKaThIBAHUU 110 HAKIOHHOW IIIOCKOCTH.

dopmynpoBaHUEe Ha OCHOBE HMCCIICJJOBAHMS 3aKOHA COXPAHEHHUSMEXaHUIECKOH
SHEPTHUH.
OO0cysKaeHHe TPaHHI] TPUMEHUMOCTH 3aKOHA COXPAHEHUSI YHEPTHH.

Pemenue 3aJla4 C MCIIOJb30BAHUCM 3daKOHA COXPAHCHUA SHECPTUU

Pe3zepBHoe Bpemst (3 u)




8 kmacc (68 u)

TemaTuueckuii0JI0K, TEMBbI

OcHoOBHOe coJep:KaHHe

OcHOBHBIE BH/BI JeSITEILHOCTH YYAIINXCH (HA YPOBHE YUEOHBIX
JeicTBUIA)

Pazngen 6. Temio

Bble siBJIeHus (28 4)

CTpoeHue u cBoiicTBa
BelllecTBa
(7 )

OCHOBHBIE TTOJIOKCHUSA
MOJICKYJISIPHO-KUHETHYECKOM

TEOPUU CTPOCHHUSI BEIICCTBA.

Macca u pa3Mepbl aTOMOB

1 MoJieKyi. OMbIThI, TOITBEPIKAAIOIINE
OCHOBHBIC

MTOJIOKEHUSI MOJICKYJISIPHO-KHHETHIECKOM
TCOPHH.

Moaenu TBEPIOTO, KHUIKOTO

1 Ta3000pa3HOr0 COCTOSIHUM

BerecTBa. Kpucramndeckue

u amopdHbIe TBEPbIC TEA.

OOBsiICHEHHE CBOMCTB Ia30oB, >KHIKOCTEN U
TBEPABIX TEJ HA OCHOBE IOJ0KECHUM
MOJICKYJISIPHO-KHUHETHIECKONU TCOPUH.
CmMmauuBaHUeE U KalWJUISIPHBIC SIBIICHUS.
TemmoBoe pacmupeHUEH CHKATHE

HabmoneHne W MHTEpIpETalHs ONBITOB, CBUACTEIbCTBYIOIINX

00 aTOMHO-MOJICKYJISIDHOM CTPOCHHUH BEIIECTBa: OIBITHI C pac-

TBOPEHHEM Pa3IMYHBIX BELIECTB B BOJC.

Pemienue 3aia4 o OLEHWBAHMIO KOJMYECTBA aTOMOB MJIM MOJIEKYJI B €IMHULIC
00BEMa BemecTsa.

AHanmu3 TekcTa JIPeBHUX aTOMHUCTOB (Hampumep, GpparmeHTa

mosmel JIykpernns «O mpupoie Bemen») ¢ H3JI0KeHHEM 000CHOBaHAH aTOMHOMN
TUIOTE3bI (CMBICTIOBOE uTeHHE). OneHka

yOeIUTEIBHOCTH STHX 00OCHOBAaHHUH.

OO0bsicHeHHEe OPOYHOBCKOT'O JIBMIKEHUsI, siBICHUs AU Py3un

Y pa3Iu4Mii MEXXIy HUIMHU Ha OCHOBE MOJIOKSHHH MOJICKYJISIPHO-KHHETHYECKON
TEOPUU CTPOCHUS BEILECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3/InYUil B CTPOSHHUH T'a30B, )KUIKOCTEH U TBEP/BIX TEN C
HCITOJIb30BAHUEM MOJIOKCHUN MOJICKYJISIP HO-KUHETUUECKON TCOPUU CTPOCHHUS
BEIIECTBA.

[IpoBecHUE OMBITOB IO BHIPAIIMBAHUIO KPUCTAUIOB MOBAPCH-HOM COJIM WU
caxapa.

HpOBeZ[eHI/Ie u O6LHCH€HI/I€ OIBITOB, JEMOHCTPUPYIOINUX KAITUJIJIAPHBIC ABJICHUA
U SIBJICHHE CMAYUBaHUSI.

O6T)SICHGHI/IC poJIn KallUJIAPHBIX SIBJICHUM JJI1 TOCTYIIJICHUA BOJAbBI B OpraHu3m
pactenunii (MC — Guosorusi).

Habnronenne, nposeaeHrne U 00bsICHEHUE OMBITOB MO HAOIIOAEHUIO TETIJIOBOTO
pacuUIMpeHus Ta30B, KHUJIKOCTEH U TBEPIBIX TEIL.

OO0BsicCHEHHE COXpaHEHU 00BEMA TBEPBIX TEJl, TEKYUECTH KUIKOCTHU (B TOM

HUCJIC, pA3HUILBI B TCKYYCCTH AJIA paSHBIX)KH,Z[KOCTeﬁ), JaBJICHHU Ira3a.
HpOBeHeHHe OIBITOB, JEMOHCTPUPYIOIINUX 3aBUCUMOCTHL HaBJICHUA BO3AYyXa OT €TI0
o0BéMa u Harpe€BaHHWs UJIN OXJIAXKIACHUA, U UX 00BsSICHEHHE HA OCHOBE aTOMHO-
MOJICKYJIAPHOI'O YYCHUH. Amnanus OPaKTHYICCKUX chyauHﬁ, CBA3AaHHBIX CO
CBOﬁCTBaMHFaSOB, )I(I/I,I[KOCTeﬁ )4 TBé’p,E[LIX TCII

TenaoBbie npoueccsl (21 41)

Temmnepatypa. CBsi3b TEeMIIEpaTypbl CO
CKOPOCTBIO TETIJIOBOTO JIBM)KEHHS YaCTHIL.

BuyTpenssis sHeprust. CiocoObl H3MECHEHUS
BHYTpPEHHEH dHEPTUH: TeIuIonepeaada u
COBepIIeHUE padOTHl. Buibl Teruionepenayu:
TETJIOTPOBOJHOCTH, KOHBEKIIUS, U3ITy4YSHUE.
KonnuectBo TernoTel. Y aenpHas
TEII0EMKOCTE BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. Y PaBHEHUE
TEIUIOBOTO OajtaHca.

IlnaBnenue u oTBepAEBaHUE
KPHUCTAJITMYECKUX BEMIESCTB. Y IeTbHasI
TeruioTa rasieHus. [lapoodbpaszoBanue

u koHaeHcanus. Mcnapenue. Kunenue.

V aenpHas TEILUIOTA MapooOpPa30BaHHs.

OO0ocHOBaHNE TIPaBWII U3MEPEHUS TEMIIEpaTyphI.

CpaBHEHHE pa3iIMYHBIX CIIOCOOOB M3MEPEHUS U IIKaJ TeMIepaTypbl.
HaGmronenue u 00bACHEHNE ONBITOB, IEMOHCTPUPYIOIINX H3MEHEHNE
BHYTpPEHHEH SHEPruy Teja B pe3yJibTaTe TEIUIoNepe ayd U padOThl BHEIIHUX CHIJL.
HaOmnronenne u 00BsACHEHHE ONBITOB, 00CYKICHNE MPAKTHISCKUX CUTYAIH,
JIEMOHCTPHUPYIOIINX Pa3INYHbIC BUJIBI TEIJIONEPEIadt: TEIIONPOBOIHOCTb,
KOHBEKIIMIO, N31ydeHue. VMccnenoBanue sBICHUS TEIJIOOOMEHA TIPH
CMELIMBAHUHU XOJIOAHOUN U ropsiueii BOJbI.

HaGuroieHne ycTaHOBICHUS TEIUIOBOTO PABHOBECHS MEKIyTOpsidei M XOJIOAHOMH
BOJIOM.

Omnpenenenne (M3MepeHNE) KOJIUYECTBA TEIUIOTHI, MOIy4YEHHOTr0BOJIOH MTpH
TEMJI000MEHE C HArpeThIM METaUIMYECKUM IUINHIPOM.

Omnpenenenue (M3MepeHne) yAeIbHON TETUIOEMKOCTH BeliecTsa. Perenue 3a1ad,
CBSI3aHHBIX C BBIYMCIICHHEM KOJMYECTBA TEILUIOTHI U TEIIOEMKOCTH TIPU
TenooOMeHe.




3aBUCUMOCTh TEMIEPATyPhl KHUIIEHHUSIOT
arMocdepHoro AaBiaeHus. BiraxxHocThb
BO3JyXa.

DHeprus TOIUIUBA. Y JeIbHasI TeNI0Ta
CrOpaHus.

[IpuHOHAIBET pabOTHl TEIJIOBBIX IBHUTATEIICH.
KII/I TenmoBoro nBurates.

TemuoBble IBUTraTENN U 3aILUTA OKPYKAIOLIEH
Cpensl.

3aKOH COXpaHEHUs U MPEeBpallleHUs] SHEPTUU B
MEXaHUYECKUX U TEIJIOBBIX IIpolleccax

AHanu3 CUTyalui NpakKTUYEeCKOI0 UCII0JIb30BaHUsI TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepHajIoB, HAIPUMEP B IEJIAX dHEProcOeperKeHUS: TETUIOMU3O0IISIINA,
SHEprocOeperarIe KPbIlii, TCPMOAKKYMYJISITOPBL U T. 1.

HaGnroneHue siBIICHUI HciapeHus U KOHIeHcaluu. VcerneqoBanue npoiecca
HUCIIAPCHUS PA3IMYHBIX KHUAKOCTCH. OOBSICHCHUE SBIICHUI HCTIAPCHUS U
KOHJICHCAIIMU Ha OCHOBE aTOMHO-MOJICKYJISIPHOT'O YUECHHUSI.

HaOnroneHrne u 00BsICHEHHE MPOIECCa KUIICHHUS, B TOM YHCJIC3aBUCUMOCTH
TEeMIIepaTypbl KUMICHUS OT JIaBJICHUSI.

OrnpenencHue (M3MEPEHHE) OTHOCUTEIIBHOM BIIAXKHOCTH Bo3ayxa. HaGmroaeHue
npoliecca IJIaBJIeHUs KPUCTAIUNIMYECKOr0 BellecTBa, HanmpuMep Jbaa. CpaBHEHUE
MPOILECCOB TJIABJICHUS KPUCTAIUIMYSCKUX TEJIU pa3MsIrueHus IIPU HarpeBaHUU
amMop(dHBIX Tel.

OrnpenencHue (M3MEPEHHE) YACTbHON TEIUIOTHI IaBJICHYS Jibaa. OObsICHEHUE
SIBJICHUH IJIABJIEHUS U KPUCTAIIU3ALMU HA OCHOBE ATOMHO-MOJIEKYJISIPHOTO YUEHUSI.
Pemenue 3ana4, CBSI3aHHBIX € BBIYUCIIEHUEM KOJIMUYECTBA TEIVIOTHI B IpOLIEcCcax
Teryorepeauu MpHy TUIABJICHUH U KPUCTAJJIN3alluU, UCITAPSHUN U KOHJICHCAIIUH.
AHanu3 CUTyalluil NPaKTUYECKOTr0 MPUMEHEHUS SIBJICHUHN IIaBICHUS U
KPUCTAIN3AIIUN, HAIPUMED, MOJTYUYSHHE CBEPXUYUCTHIX MaTePUAIOB, COJIeBas
rpejka u ap.

Amnanu3 paboThl U 00BSICHCHHE MPUHIIUIA JACHCTBUS TEILIOBOTO IBUTATEIIS.
Briuncienue koiuuecTBa TEIUIOTHI, BBIAEISIOLIETOCs MPU CTOPAHUHU Pa3IUYHbIX
BUAOB ToruiuBa, u KITJI nBurarens.

OOcyXIeHNe YKOIOTHISCKIX IMOCISACTBUN HCIIONBF30BaHNUS IBUTATENIeld BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U TUApodieKTpocTaHIMH (MC — DKOJIOTHS, XUMHUSsI)

Pa3gen 7. DnexkTpuyeckne

W MarHuTHbIe siBjenus (37 1)

DileKTpHUecKre3apsabl.
3apsizkeHHbIe TeJia
H ux B3aumogeicTeue (7 4)

Onexrpuszanus Tei. JBa poasIeKTPUIeCKUX
3apsa0B.

BzaumonelicTBue 3apsyKeHHBIX Tesl. 3aKOH
Kymona.

DnekTpudeckoe nose. [pununun
CYHNEPIO3UINH ISKTPUIECKUX MOJICH.
Hocurenn snekrpudeckux 3apsiioB.
DIeMeHTapHBIA YTEKTPUIECKUM 3apsi.
Ctpoenue aroma. [IpoBoJHUKY U
JUAIEKTPUKH. 3aKOH COXpaHEHUs
SJIEKTPUUYECKOro3apsiaa

HaOnroieHre u nmpoBeieHUEe OMBITOB 1O AJICKTPU3AIMH TEITIPH
COTIPUKOCHOBEHUH Y UHIYKITHEH.

HabnroneHne n o0BsICHEHHE B3aMMOJICHCTBUS OJTHONMEHHOH pa3HOMMEHHO
3apsKEHHBIX Tell.

OO0BsICHeHWE IPUHITUTIA JSHCTBUS dJIeKTpOocKoma. OOBICHCHHUE SBICHUI
AJIEKTPU3AIUU TP COMPUKOCHOBEHUHUTEN U MHIYKIIUEH C UCITOJIb30BaHUEM
3HaHUHA O HOCHUTEIIAX IJIIEKTPUICCKUX 3aPsI0B B BEIICCTBE.

PacniozHaBanue u 0ObSICHEHHE SIBICHUN SJIEKTPU3AIUM B M0- BCETHEBHOW KU3HU.

HaGuroienne u 00BSICHEHHE OIBITOB, WIITIOCTPUPYIOMIMX 3aKOHCOXPAHEHHUSI
3IEKTPUUYECKOTO 3apsia.

HaGuro/ieHre OMBITOB MO MOJICIIMPOBAHUIO CHUIIOBBIX JIMHUIAIEKTPUYECKOTO MOJIS.
HCCHGHOB&HI/IG HeﬁCTBHﬂ QJICKTPHUYCCKOT'O IMOJIA Ha IPOBOJAHUKNU U NUDJICKTPUKNA




IMocToAHHBII 3JIeKTpHYeCKHIi
TOK

(20 u)

DIEeKTpUUECKUHN TOK. Y CIIOBUS
CYIIECTBOBAHUSA JJICKTPUISCKOTO TOKA.
McTOYHUKH MOCTOSIHHOTO ToKa. JlelicTBus
SIIEKTPUYIECKOTO TOKa (TEII0BOEC,
XUMHUYECKOE, MAaTHUTHOEC). DJICKTPUYCCKUMN
TOK B JKHMJIKOCTSIX M rasax.

Dnexktpuueckas 1enb. CuinaToka.
DIEKTPUUECKOE HAMPSKEHUE.
ConpoTHBIICHHE MPOBOAHUKA. Y IEIBHOE
CONpOTHUBJIEHUE BelecTBa. 3akoH OMa JJist
yuactka nenu. [locnenoBarenbHoe

¥ TapajiyieIbHOEe COSAMHEHNE IPOBOTHUKOB.
PaboTa 1 MOITHOCTB JIEKTPHIECKOTO TOKA.
3akoH JPxoyns—JIeHna. DaeKTponpoBoaKa U
MMOTPEOUTEIH IIESKTPUICCKON YHEPTUH B
orpITy. KopoTkoe 3ambIkaHme

HaOnroneHue pa3indHbIX BUOB ACHCTBHS JICKTPUUYCCKOTOTOKA U OOHAPYIKCHHE

3TUX BHUJIOB JIEMCTBUS B MOBCEIHEBHOM KU3HMU.

COopka 1 MCHBITAHHUE JICKTPUUCCKOI IEMU MOCTOSTHHOTOTOKA. M3mMepenue

CHUITBI TOKA aMITEPMETPOM.

H3mepenne 351eKTpUIecKOTO HAMPsHKEHUS BOIIbTMETpoM. [IpoBeneHne u
OOBSICHEHHE OIIBITOB, IEMOHCTPHUPYIOIINX 3aBUCUMOCTD 3JIEKTPHIECKOTO
COMPOTHUBJICHUS MPOBOJHUKA OT €ro JJIUHBI, TIOUIAIN OTIEPEUYHOTO CEUCHHUS U
marepuana.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MPOTEKAIOMIET0 Yepe3 pe3ncTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS

Ha pesucTtope. [IpoBepka npaBuiia CIOKEHHUsS HANIPSKEHUH MPHU MOCIIE0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia [Uisi CUJIBI TOKA MPH NapajjieIbHOM COEIUHEHUU PE3UCTOPOB.
AHanu3 CUTyalMid MOCJIEI0BATEIHLHOTO U MapajjieIbHOTO COeTUHEHHUS

MIPOBOJHHUKOB B JIOMAIITHUX JICKTPUICCKHUX CETAX.

Pemrenue 3aiau ¢ ucnoib3oBaHueM 3akoHa OMa u popMyJT pacuéra 3JICKTPUICCKOrO
COHpOTI/IBJ'IeHI/IH HpI/I IIocJe10BaTCJIb-HOM U HapaJ'IJ'ICJ'H)HOM COCOUHCHHUU
IIPOBOTHUKOB.

Omnpenenenne pabOThl 3JIEKTPUUECKOTO TOKA, MPOTEKAIOLIETOYEPE3 PE3UCTOP.
OrnpeneneHue MOIIHOCTH 3JIEKTPUUYECKOr0 TOKA, BBIACIIEMON Ha pe3UCTOpE.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa Y€pe3 JIAMIIOUKY OT HAIPSKSHUS HA
HEH.

Omnpenenenue KIIJI HarpeBaress.

HccnenoBanue npeobpa3oBaHMs SHEPTUN MPH MOABEME Ipy3a
AIEKTPOABUTATEIIEM.

OOBsicHEHHE YCTPOWCTBA M MPUHIUIA ACHCTBUS JOMAITHUX
AJIEKTPOHArpPEeBATENBLHBIX TPUOOPOB.

OO0BsicHEHHE TPUYUH KOPOTKOTI'O 3aMBIKaHUs W NPUHIUINA ICHCTBUS IUIABKUX
NIpeloXpaHUuTEIECH.

Pemrenue 3aiau ¢ ucnojib3oBanuem 3akoHa Jxoyns—IJlena. Habmonenue
BO3HHUKHOBEHUS JIEKTPUUECKOTO TOKA B )KUIKOCTH

MarnuTHble IBJICHUS

(6w

ITocTostHHBIe MaruuTel. B3anMmonencTaue
HOCTOSIHHBIX MarHuTOB. MarHuTHOE II0JI€E.
MarnuTtHoe 11oJjie 3eMJIN U €ro 3HaYeHHUeE IS
JKU3HU

Ha 3emuie. OneIT Opcrena. MarHutHoe nosne
AJIEKTPUIECKOro ToKa. [I[puMeHneHue
3JIEKTPOMAarHUTOB B TE€XHHKE.

JleficTBre MarHUTHOT'O TOJIsHA TPOBOJHUK C
TOKOM.

DJIEKTPOJBUTATEND MMOCTOSIHHOTO TOKA.
Hcnonb3oBaHue »eKTpoABUTaTEIEH B
TEXHUYECKHUX yCTPOMUCTBAxX

W Ha TPaHCIIOPTE

I/ICCJ'ICI[OBaHI/IC Mar"duTHOI'O BSaHMOﬂCﬁCTBHH IIOCTOAHHBIX MAarHuTOB.
I/I3yquI/Ie MAardvuTHOI'O MOJIS MOCTOAHHBIX MarHuToOB IIPpHU I/IXO6'L€)11/IHCHI/II/I u
pa3acjacHUuM.

HpOBC}]eHI/Ie OIIBITOB IO BHU3YyaJIU3alWHU IO MOCTOAHHBIX MArHUTOB.
HSyquI/Ie ABJICHHS HAMAarHu4irnBaHUWA BCIICCTBA. I/ICCHCHOBaHI/IC ,Z[eﬁCTBPIH
QJICKTPUYECKOro TOKa Ha MarHUTHYIO CTPCIIKY.

[IpoBeneHne OMNBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTbH CHJIBI B3aUMOJEHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CHJIBI M Ha- IPABJICHHS TOKA B KaTYyIIIKE.

AHanu3 cUTyalluid TNMPaKTUYECKOTO IMPHUMEHEHUsI JIEKTPOMAarHUTOB (B OBITOBBIX
TEXHUYECKNX YCTPOUCTBAX, TPOMBIIIIICHHOCTH, METUIINHE).

N3yueHnue neicTBUS MarHUTHOIO MOJsl HA NMPOBOAHUK ¢ TOKOM.H3yueHue nelcTBus
3JI€KTPOABUTATEISL.

Wsmepenue KIIJ] anekrpoaBuraTenbHOi ycTaHOBKHU. Pacrio3zHaBaHue M aHaIu3
Pa3IMYHBIX MPUMEHEHHH 3JIeKTPOABUTATENeH (TPAHCIIOPT, OBITOBEIE YCTPOMCTBA U

ap.)




DJIEKTPOMATHUTHASA
aHAyKIus (4 4)

OnbITHI ®dapanes. SIBnenue
3JIEKTPOMAarHuTHON uHAyKuuu. IlpaBuio
JIenua.

OnexTporeHepaTop. CIIoCOOBI MOy YSHHUS
3JIEKTPUUECKON SHEPTUU. DIIEKTPOCTAHIINH
Ha BO300OHOBIISIEMBIX HCTOYHHUKAX YHEPTUH

OIBITEL 10 HCCICAOBAHUIO SBJICHUA BHCKTPOMaFHHTHOﬁ UHAYKIIUU: UCCIICAOBAHUC
N3MCHCHHUU 3HAYCHUS U HaIlpaBJICHUS NTHAYKITUOHHOI'O TOKa

PesepBHoe Bpems (3 1)




9kumacc (102 u)

TemaTH4eckHii0JIOK, TEMA

OcHoOBHOe coJep:KaHHe

OcHOBHBIE BHBI JIeSITEILHOCTH YYAIUXCH (HA YPOBHE YUEOHBIX
JeicTBUIA)

Pasnen 8. Mexannueckue sijaenus (40 4)

MexaHndeckoe JBHKEeHHE
H CIIOCOOBI €ro ONMUCaAHUs
(10 v)

MexaHu4ecKoe JIBUKEHUE.
MarepuanbHas TOUKA.

Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOT O

JBUKCHUS.

PaBHOMEpHOE NpSIMOIMHENHOE NBUKEHUE.
HepaBHOMepHOE NPSIMOJIMHENHOE JBUXKECHUE.
CpenHsiss ¥ MTHOBEHHAs

CKOpOCTH TeJla MPU HEPaBHO-

MEPHOM JIBHKEHUU.

YckopeHue. PaBHOycKkOpeHHOE
npsiMonnHeitHoe nBmxeHue. CBobomHOE
majieHue.

OnmnbiThl [Nanuines.

PaBHOMEpHOE IBMXKEHHE

0 OKpy>kHOCTH. [lepuon

U 94acTOTa OOpaIlCHUs.

JIuHeliHas u yriioBast CKOPOCTH.
IlenTpOCTpEMUTENBHOE

yCKOpeHHe

Amnanun3 u 00CyKIeHHE Pa3INIHBIX IPUMEPOB MEXaHUYECKOT O
JIBYMOKCHUSI.

OO0OcysKaeHHe TPaHUIl IPUMEHUMOCTH MOJIENIH «MaTepHallbHas
TOYKa».

Onncanue MEXaHWYECKOTO JIBIKEHUS PAa3JIMIHBIMU CIIOCOOaMH
(ypaBHeHwue, Tabnuia, rpaduk).

AHann3 )KU3HEHHBIX CUTYallNi, B KOTOPBIX IPOSIBIISICTCS
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JIBHKECHMUS.

HaGurroneHne MexaHMYeCKOro JBMKEHHUS Tela OTHOCHTEIBHO
Ppa3HbIX TEJ OTCUETA.

CpaBHeHHe IyTel W TPAEKTOPHUI JBUKEHUS OJHOTO U TOTO JKe
TeJla OTHOCHUTEIIBHO Pa3HBIX Tel OTCUETA.

Anamu3 tekcra [anmiest 00 OTHOCHTENBHOCTH JBUIKCHHUS;
BBINTOTHEHUE 3aJJaHUH MO TEKCTY (CMBICIOBOE YTEHHUE).
OnpeneneHne cpeaHEH CKOPOCTH CKONBKEHUS OpyCKa MM JIBMKCHUS IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.

AHamu3 1 00cyXIeHHEe CIIOCO00B MPUONMKEHHOTO OINpeeIeHuUs
MTHOBEHHOH CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMKECHUS (IIapuKa

B JKMJIKOCTH, MOJICJIH DJIEKTPUYECKOT0 aBTOMOOWIIS U T. I1.).
OrnpeneneHne MyTH, IPOHACHHOTO 3a JJAHHBIA IMPOMEKYTOK
BPEMEHH, U CKOPOCTH TeJia 10 rpaduKy 3aBUCHUMOCTH Iy TH
PaBHOMEPHOTO ABWKEHHS OT BPEMEHHU.

OOcyx1eHne BO3MOXKHBIX MPUHIIUIIOB ACHCTBUS NMPHOOPOB,

U3MEPSIONINX CKOPOCTh (CITUIAOMETPOB).

Brruucnenne mnmyTH W CKOPOCTH TMPU  PaBHOYCKOPEHHOM  IPSMOJIMHEHHOM
JIBIDKCHHH TEJia.

OrmpeneneHue MPOWACHHOTO IyTH W YCKOPEHUS MBWKCHHUS Tela Mo Tpaduky
3aBHCHMOCTH CKOPOCTH PABHOYCKOPEHHOTO IPSIMOJMHEHHOT'O IBIDKCHHS Teja OT
BPEMEHH.

OmnpeneneHrue yCKOPEHHs Tella IPU PAaBHOYCKOPEHHOM JBHKEHUHU 110 HAKIIOHHOM
TUTOCKOCTH.

N3MepenHue neproia ¥ 9acTOTHI OOpaIIeHHs TeJla MO0 OKPYKHOCTH.

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBIKCHHUS TEIATIO0 OKPYKHOCTH.

Pemenne 3aJa4 Ha ONpPEACIICHUEC KMHEMATHYCCKHUX XapPaKTECPUCTHUK MEXaHUYCCKOT'O
JBUYKEHUS] pa3InuHbIX BUIOB.

PacriozHaBanne W TpUOMMIKEHHOE OMHCAHWE PA3IWYHBIX BHUJI0B MEXAaHHYECKOTO
JIBIDKCHHSI B NPUPOJIC M TEXHHKE (HAa IpUMepax CBOOOJHO MAaJarolIuX TeJ,
JIBYOKEHHUS )KUBOTHBIX, HEOECHBIX TeJI, TPAHCHOPTHBIX CPEJICTB U JP.)




B3aumoaeiictBueTe
(20 u)

Ilepssiit 3axoH HeroToHa. Bropoii 3akon
Herorona. Tperuii 3akon HeroToHa.
[IpuHIMD CynepHO3ULIMK CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuia
TPEHUSI: CUJIa TPESHHS CKOJIBLKCHUSI, CHIIa
TPEHUSI IOKOSI, APYTHE BUIBI TPEHUSI.

Cuia TSKECTH U 3aKOH BCEMHUPHOTO

TSATOTCHUS. Y CKOpEHHE CBOOOHOTO IMaaCHUS.

JIBrm>keHHE TUIaHET

Bokpyr CouHua. [lepBas kocmuueckas
CKOpOCTh. HeBeCOMOCTh 1 IEPETrpy3KH.
PaBHOBecue MaTepuanbHOI TOUYKH.
AbcomroTHO TBEpIoeTeno. PaBHoBecue
TBEPAOrO TeJa C 3aKPEILNIEHHON OChIO
BpauieHust. MomeHT cuiibl. LieHTp TsokecTn

HaGnronenue u 00Cy»KJICHHUE ONBITOB C JIBUXKCHUECM TeJa MPU YMCHBIICHUH
BJIWSTHUS APYTHUX TEJI, IPEIMSATCTBYIOMMNX JIBUYKSHUTO.

Amnanu3 TekcTa ["anunest ¢ onvucanueM MBICIIEHHOI'O SKCIIEPUMEHTA,
00OCHOBBIBAIOMICTO 3aKOH MHEPIINH; BHITIOJIHEHHUE 3aJaHUH 110 TEKCTY
(cMBICTIOBOE YTEHHE).

OO0cyXIeHUEC BO3MOKHOCTH BBIIMOJHCHUS 3aKOHA WHEPIIMUB PAa3IUIHBIX
CHCTEMax OTCUETa.

HaOnroneHune u 0OCYXJICHHE MEXaHHUYCCKUX SIBJICHUMU, MPO-HUCXOMSIIINX B
cucteMe orcuéra «Tenexka» npu €€ paBHO-MEPHOM U YCKOPEHHOM JBM)KEHUH
OTHOCHUTEJIbHO KaOuHEeTa QU3UKH.

JleHcTBUSI C BEKTOpPAaMU CHUJI: BBIIIOJIHEHUE 3a1aHUHN 110 CIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmronenne w/niam mpoBeeHNE OIBITOB, JEMOHCTPHPYIOMINX 3aBUCUMOCTD
YCKOPEHHUSI TeJia OT MPUIJIOKEHHON K HEMY CHJIBI M MacChl TeJa.

Ananmms3 n oOBSICHCHHUE SBIICHUH C MCTOIB30BaHUEM BTOpOTO3akoHa HproToHa.
Pemenue 3aad ¢ UCHOIB30BaHUEM BTOPOro 3akoHa HproToHau mpasuiia
CIIO’KEHUS CHIJI.

OmnpeneneHue KECTKOCTH NPYKUHBI.

AmHanu3 cUTyaluii, B KOTOPbIX HAOII01al0TCs ypyrue aeopMannu, U ux
OOBSICHCHHE C MCIIOJIb30BaHUEM 3akoHa ['yka. Pemienue 3anau ¢
HCITOJb30BaHUEM 3aKkoHa ['yka.

HccnenoBaHue 3aBUCUMOCTH CHITBI TPCHUS CKOJIBKCHUS

OT CWJIBI HOpMaJIbHOTO aaBiicHus. OOCYKICHHUE PE3yJIbTaTOBUCCIICIOBAHUS.
Onpenenenue kod(pPuUIIMEHTa TPEHUS CKONBXKEHUS. I3MepeHne CUTbl

TPEHUsI TIOKOSI.

Pemrenne 3amau ¢ ucmonb3oBaHHEeM (HOPMYIIBI TSI CHITBI TPEHUS CKOJIBKCHUS.
AHaHI/I3 JOBWXXCHUS TEJ TOJBKO IO/ I[eﬁCTBPIeM CUJIbI TAXECTU — CB060Z[HOFO
maeHusI.

OOBbsiICHEeHHE HE3aBUCUMOCTH YCKOPEHHUsI CBOOOHOIO MaJeHUsI OT MAacChl Tea.
O11eHKa BETUYUHBI CUJIBI TATOTCHUS, ICHCTBYIOMICH MEXXIy ABYMS TeIaMHU
(nI1st pa3HBIX Macc).

AHanu3 JBWKEHHUS HeOeCHBIX Tel IoJ JEWCTBHEM CHJIBI  TIATOTEHHUS (C
HCITOJIh30BAHUEM JOMOTHUTEIBHBIX UICTOYHUKOB HH(OPMAIINH).

Pemrenne 3amay ¢ MCIOIb30BAaHUEM 3aKOHA BCEMHUPHOTO TATOTCHUS U (DOPMYITBI JJI
pacuéra CUIbI TSIKECTH.

AHanmu3 OpPUTHHAIBHOTO TEKCTa, OIMCHIBAIOIIETO  IIPOSBICHUS  3aKOHA
BCEMUPHOTO TATOTEHHS; BHITIOJHEHNE 3aJJaHUH IO TEKCTY (CMBICIIOBOE UTEHUE).
HabnroneHune u 00CyXICHHUE OIBITOB [0 U3MEHEHUIO Beca Telalpu YCKOPSHHOM
JABHUKCHHUU.

AHanu3 ycloBUi BOZHUKHOBEHHUS! HEBECOMOCTH U NEperpy3Ku. Pemenue

3a7a9 Ha ONpEIEJICHNEe Beca Tejla B Pa3IMYHBIX YCIOBHUIX. AHAJIN3 CHUII,
JNEUCTBYIOLIMX Ha TeJIOo, MOoKosieecs: Ha onope. OnpeaeneHue HeHTpa

TSAXKECTH PA3JIMNIHBIX TCJT




3akonbl coxpanenus (10 u)

Nmnynsc Tena. I3ameHneHue uMnyisca.
Nmnynsc cuitel. 3aKOH COXpaHCHUS
HUMITyJIbCa. PeakTUBHOE JBUYKEHUE.
Mexaandeckast paboTa 1 MOIIHOCTb.
PabGoTa cui TsoKecTH, ynpyrocTy, TpeHHSI.
CBa3b 2Hepruu u padoTsl. [loTeHmanpHas
SHEPrus Tena, MOTHATOTO Hal
MOBEPXHOCTHIO 3eMiu. [ToTeHIuansHas
SHEPTHUsI CKATOH MPY>KUHBL.
Kunernueckas sneprusi. Teopema o
KUHETUYECKOMIHEPI M.

3aKOH COXpaHEHMs] MEXaHUYIECKON SHEPTUH

Hab6uronenue n 00Cy X eHHE ONBITOB, AEMOHCTPUPYIOIINX IIepeiady UMITyJIbCca
MIpY B3aUMOJICUCTBUHU TEJI, 3aKOH COXPAHEHUSI UMITYJIbCa IIPHU a0COJIFOTHO YIPYTOM
U HEYyIIpyroM B3auMOJI€HCTBUU TEl.

AHanu3 CUTyaluil B OKpy>Kalollel )KU3HU C UCII0JIb30BaHUEM 3aKOHA
COXpaHEHUs UMITyJIbca.

Pacno3HaBaHue sIBIEHMsI PEaKTUBHOTO JBMXKEHUs B npuponaeu texHuke (MC —
OHOJIOTHST).

IIpuMmeHeHNe 3aKOHA COXpAHEHUs UMITyJIbca s pacyéra pe3yjabTaToB
B3aMMOJCHCTBUS Tel (Ha MpUMepax HEYNpYyroro B3anMOACHCTBYS, yIPYTOro
LIEHTPAJIbHOTO B3aUMOJEHCTBUSA ABYX OJUHAKOBBIX T€J, OJTHO U3 KOTOPBIX
HETIOIBMYKHO).

Pemrenue 3a7a4 ¢ UCMOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmnpeneneHue padbOTHI CHUIIBI YIIPYTOCTH MPU MOIBEME Ipy3ac UCIIOIB30BAHUEM
HEMOJIBMYKHOTO U ITOJBHKHOTO OJIOKOB.

H3mepenune MOIHOCTH.

M3mepenne MOTEHNNAIBHOW SHEPTUU yHpyro AeGOpMUPOBAHHON MPYKUHBI.
N3mepenne KHHETHUECKON HEPTHH TeJla 0 JJIMHE TOPMO3HOTOITYTH.
OKCHEPUMEHTAIbHOE CPABHEHHE HM3MEHEHHUS [OTCHIHMAIbHOW M KHHETHYECKOU
SHEPrui Teja NpH ABMKEHUH 110 HAKJIOHHOH IIJIOCKOCTH.

DKcnepuMeHTaIbHAS TPOBEPKa 3aKOHA COXPAHEHMSI MEXaHHYECKOM SHEPTUH TIpH
CBOOOHOM TIAJICHUU.

IIpuMmeHeHNEe 3aKOHA COXPAHEHUS MEXaHUUECKOM SHEepruu s pacuéra
MOTEHIIMAJIbHOW U KMHETUYECKOM 3Hepruil tesna. Peuienue 3a1ad ¢
HCIIOJIb30BaHUEM 3aKOHA COXPAHEHUSI MEXaHUYECKOH dYHEepruu

Paszgen 9. Mexannueckue

KoJ1e0aHust u BOJIHBI (15 1)

Mexanndeckue KoJe0aHns
(74)

KoiebatenbHoe nBrkeHne. OCHOBHBIC
XapaKTePUCTHKU KOJICOaHUN: IEPHO/I,
4acToTa, aMIUIUTYy1a. MaTeMaTH4eCKHH 1
Npy>XUHHBII MasTHUKU. [IpeBpamieHue
SHEPTUHU TIPH KOJIeOaTEIIHHOM JIBUYKSHUH.
3aryxatomiye konebaHus. BeiHyKIeHHbIS
KxoneOanus. Pezonanc

HaGurronenne kosie0aHuii 1oJ] NEHCTBUEM CHII TSDKECTH M YIIPY-TOCTH U
oOHapy>XKeHHe MOJOOHBIX KOJIEOaHWH B OKPYIKAIOIIEM MUPE.

Amnanun3 KojeOaHui rpy3a Ha HUTH W Ha IIpykuHe. OnpeaeseHne 4acToThl
KoJe0aHNH MaTeMaTHYECKOTr0 U MPYKUHHOTO MasiTHUKOB.

HaGmronenue u 00bsCHEHNE SIBIICHUS pe30oHaHca. VccnenoBanue 3aBUCUMOCTH
nepuoaa KonebaHuil mMoABEIIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.

[IpoBepka HE3aBUCHMOCTH MepHoJa KosuebaHuil Tpy3a, MOABEIIEHHOTO K JICHTE,
OT MaccChI Tpy3a.

HaOmnroneHne u 06CyX/I€HHE OMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD
nepuosa KosebaHuil NPYKUHHOTO MasTHUKAOT MaccChl Ipy3a U )KECTKOCTH
MIPY>KAHBI.

HpI/IMeHeHI/Ie MaTEeMAaTUYECKOro U MPYy>XUHHOT'O MAaATHUKOB

B Ka4eCTBE MOJIEJICH /ISl ONMCAHUS KOJICOAHHI B OKPYIKaIOIIEM MHpE.
Pemenune 3a7a4, CBSI3aHHBIX C BBIYMCIICHUEM HUTH OLICHKOM 4aCTOThI
(mepuonaa) KosedaHuit




MexaHu4ecKue BOJHBI. 3By]€
(8 )

CBoiicTBa MEXaHHUYECKUX BOJIH. J[JTuHA
BOJIHBI. MeXaHU4YeCKUe BOJIHBI B TBEPJIOM
TEJIC, CCHCMHUYCCKHE BOJHBI.

3ByK. I poMKOCTBH 3ByKa

" BbIcOTa TOHA. OTpakeHHE 3BYKa.
HNudpa3Byk u yibTpa-3ByK

OOHapy>KeHHEe 1 aHaJIN3 BOJTHOBBIX SIBJICHHI B OKPYIKAIOIIEM MUPE.
HaOnroneHue pacnpocTpaHeHUs IPOJOJIbHBIX U IMOMEPEYHBIX BOJH (HA MOJCIH) U
0oOHapy)KeHUE aHAJOTUYHBIX BHJIOB BOJHB MPUPO/IE (3BYK, BOSHBIC BOIHbI).
BoruncieHue JUIMHBI BOJIHBI U CKOPOCTH PaCIpOCTPAHESHHSI3BYKOBBIX BOJTH.
DKCIEPUMEHTAILHOE ONPENICIICHUE TPAHUI[ YaCTOTHI CIIBIITUMBIX 3BYKOBBIX
KoIeOaHuH.

HaOnroieHre 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI (B TOMYHUCIIC C
HCIOJIb30BAHUEM MY3bIKAIbHBIX HHCTPYMEHTOR).

HaOnroneHrne u 0ObsICHEHHE SIBJICHUS aKyCTHYECKOTO Pe30HAHCA.

AHaIu3 OPUTHHAIIBHOTO TEKCTA, MOCBSIIEHHOTO UCITOIB30BaHHUIO 3BYKa (N
VJIBTPa3ByKa) B TEXHUKE (IXOJIOKAIUSI, YIBTPAa3BYK B MEIAUIIUHE U JIP.);
BBITIOTHCHUE 3aJTaHUH MO TEKCTY (CMBICTIOBOE YTCHUEC)

Paznen 10. DjeKTpOMArHUTHOE MOJIe U JIEKTPOMATHUTHbIE BOJHBI (6 1)

DJIeKTPOMarHuTHoe 1oJie 1
3J1eKTPOMATHUTHBIE BOJIHBI

(6 1)

C)) CKTPOMArHuTHOC IOJIC. 3HeKTpOMaFHI/ITHLIe
BOJIHBI.

CBoiicTBa 2JIEKTPOMAarHUTHBIX BoH. [IIkana
SJIEKTPOMArHUTHBIX BOIH. Mcnionp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM
CBSI3U.

OnexTpoMarHuTHas npupogacsera. CKopocThb
cBeTa.

BosHoBbIe cBOMCTBA CBETa

[MocTpoenne paccykKaeHUH, 000CHOBBIBAIOIINX B3aUMOCBSI3bAIICKTPUICCKOTO 1
MarHUTHOTI'O ITOJIEH.

DKCIEePUMEHTAIBHOE M3YYCHUE CBOWMCTB 3JICKTPOMArHUTHBIX BOJH (B TOM

YUCIIE C TIOMOIIBI0 MOOWIIBHOTO TenedoHa).

AHanu3 peHTICHOBCKUX CHHMKOB YEJIOBEUECKOTO OpraHu3Ma.

AHaIU3 TEeKCTOB, OMUCHIBAOIIUX MPOSIBICHUS JICKTPOMATHUTHOTO U3JTYUCHHUS B
MPUPOJIC: JKUBBIC OPTaHU3MBI, U3JTYUYCHHUsI HEOCCHBIX TeJI (CMBICIIOBOC YTCHUE).
PacriozHaBaHue W aHaNW3 Pa3IMYHBIX MPUMEHEHHH 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE.

Pemenue 3a1a4 C HMCIIOJIb30BaAHHUECM (1)OpMyJ'I AJIs1 CKOPOCTUDJICKTPOMATrHUTHBIX
BOJIH, JJIMHBI BOJIHBI 1 94aCTOTHI CBETA

Pa3znen 11. Ceerosble siBieHus (15 )

3aKoHBI pacpocTPaHEHHUs CBETA
(6 w)

Hcrounuku cera. JIydeBast Mosenb cBeTa.
IIpssMonMHEiHOE pacIpOCTPAHEHUE CBETA.
3armenus ConnHua u Jlynel. OtpakeHue
ceerta. ITimockoe 3epkano. 3aKoH OTpa)KeHUs
cBeTa.

IIpenomnienne cBeTta. 3aKOH MPEIOMIICHUS
cBeta. [loTHOe BHYyTpEeHHEE OTpa)KEHUE
cBeTa. Mcnonb30BaHNE BHYTPEHHETO
OTPAKEHUSI B ONTUYECKUX CBETOBOJAX

HaouroieHne onpITOB, IEMOHCTPUPYIOLINX SIBJICHUE MPSIMOJIMHEHHOTO
pacrpocTpaHeHHus cBeTa (BOZHUKHOBEHHE TEHU U MOJy-TEHH), U UX HHTEePIpeTaus
C WCITOJIb30BaHUEM ITOHSATHS CBETOBOIO JIyYa.

OOBsCHEHHE U MOJACTUPOBAHNUE COJTHEUYHOT'O M JIYHHOTO 3aTMEHUI.

HccrenoBanue 3aBUCUMOCTH yIJla OTPa)KeHHsI CBETOBOIO JIy4aoT yIJia ITaJICHHS.
H3ydenne cBOiiCcTB N300pakeHUS B INIOCKOM 3epkajie. Habmonenue u
00BsICHEHHUE OITBITOB MO MOJIYYEHHUIO N300PaKEHHI B BOTHYTOM M BBIITYKJIOM
3epkanax. Habmronenune u 0ObsICHEHHE ONBITOB 110 NMPEIOMIICHHIO CBETa

Ha IpaHulle pa3JIMYHbIX CPEJl, B TOM YHCJE OIBITOB C MOJHBIM BHYTPEHHUM
oTpaxkeHueM. MccienoBanne 3aBUCUMOCTH yTJla MPEJIOMIJICHUS OT yTIJla MaJeHUs
CBETOBOI'O JIy4ya Ha TPAHULIE «BO3LYyX—CTEKIIO».

Pacno3naBaHue siBlIeHUI OTpa)X€HUs U MPEJOMJICHUSI CBETaB MOBCEIHEBHOM
JKU3HU. AHAIU3 U OOBSICHCHHE SIBJICHUSI ONTHYSCKOTO MUpPaKa.

Pemenue 3amau ¢ MCHOJNIB30BAaHUEM 3aKOHOB OTPAXKEHUS U IPEIOMIICHUSI CBETa




JIMH3BI M ONTHYEeCKHE MPUGOPDI
(6 w)

Jlvnaza, xom sydeir B smH3e. OnTHYECKas
cucTema.

Onrudeckue
MHKPOCKOIT

npubopsl:  (QoToarmapar,

M TejecKom. ['J1a3 kak onTuyeckasi cCUCTeMa.

Bam3opyKocTh 1 1albHO30PKOCTh

[Tomydyenne n300pakeHU ¢ TTOMOIILIO COOMPAONIEH W pacCenBAIOIICH JIMH3.
Omnpenenenre GOKYCHOTO PacCTOSIHUSL U ONTHYECKON CHIIBICOOMpPAIOIICH JTNH3BI.
Amnanus ycTpoWcTBa W NMPUHIHNA ACHCTBHA HEKOTOPHIX ONTHYCCKUX IMPUOOPOB:
(doToanmapara, MEKPOCKOTIA, TEIECKOIIa

(MC — Ouomorus, acCTpOHOMHUS).

AHanu3 sIBJICHUH OJIM30PYKOCTH U JATbHO30PKOCTH, TPUHITUIIA IEHCTBHUS OYKOB
(MC — OGmonorust)

Pa3noxeHue 0Oesoro ceera B
CHEeKTP

Paznoxxenne 6emoro cera
B criekTp. OneiTel HeroToHA. COKCHUE
CIIEKTPaJIBHBIX I[BETOB. /{ucnepcus cBerta

HaGuronenue no pasioxxeHuto Oesxoro cBeta B criektp. Habmonenue n
OOBSICHCHNE OITBITOB I10 IIOyYSHHIO OEIIOr0CBETa MPH CIIOKEHHN CBETA Pa3HBIX

(3 1) I[BETOB.
[IpoBeneHne n 0OBSICHEHNE OMBITOB IO BOCIIPUATHIO I[BETA MPEAMETOB IIPH HX
HAOJI0JICHUN Yepe3 IBETOBBIC (PYIIBTPHI (IIBETHBIC OUKHU)
Pa3znen 12. KpantoBsbie siBjaenusi (17 )
Hcnyckanue Omneitel Pe3epdopna u mane-TapHas mojaeiab | OOCykIeHHE 1eJIM ONBITOB Pesepdopaa mo MCCiIeT0BaHUIO aTOMOB, BBIIBIDKCHHC

W TOTJIONIeH e CBeTa aTOMOM
(44)

aTroMma.

Mopens atoma bopa. Mcnyckanue u
MOTJIONIEHUE CBeTaaToMOM. KBaHTEI.
JIuHelyaTble CIEKTPHI

TUNOTE3 O BO3MOXXHBIX PE3YJIbTaTax ONBITOB B 3aBUCUMOCTH OT MPEANOJIAracMoro
CTPOEHUSI aTOMOB, POPMYJIMPOBAHHE BHIBOJIOB M3 PE3yJbTATOB OIBITOB.
OOcykIeHre TPOTUBOPEYUH TUTAHETAPHOW MOJEIH aToMa

Y OCHOBAHHUU ISl THUIIOTE3bI bopa 0 cTalmoOHapHBIX OPOUTAX AJICKTPOHOB.
HaOroneHne CIUTONTHBIX U JIHHEHYATHIX CIIEKTPOB U3y YSHUS pa3IHIHBIX
BemtecTB. OOBsICHEHUE JTUHEHYATHIX CIIEKTPOB U3ITyUCHUS

Crtpoenue atoMHOro siipa (6 1)

PanunoaktuBHOCTh. Asb(a-, OeTta- u ramMmma-
n3nydeHust. CTpoeHue aTOMHOTO s/1pa.
HyxnonHast MoJenb aTOMHOrosiapa.
H3oromnbl. PagnoakTHBHBIE TPEBpAIICHUS.
Ilepuon nonypacnana.

JeicTBUsI paguOaKTUBHBIX U31yUEHUH Ha
JKHUBBIE OPTaHU3MBI

OO6cyk1eHne BO3MOXXHBIX TUIIOTE3 0 MOJIEIAX CTpOeHUs siapa. OnpeneneHne
cocTaBa sJep 110 3a/[aHHBIM MAacCOBBIM M 3apsA0BBIM YHCIAM M IO TIOJIOKEHHUIO B
nepuoandeckoi cucreMe 31eMeHToB (MC — Xxumus).

AHann3 U3MEHEHUs COCTaBa s/Ipa U €ro MOJIOKEHUS B IIEPHOINIECKOI
cHUCTeMeE NpHU o-paanoakTuBHOCTH (MC — XuMmus).

HccnenoBanue TPeKOB 0-4acTHII 11O TOTOBBIM (oTorpadusm. OOHapykeHne u
U3MEPEeHUe PaAHalliOHHOro (JOHA ¢ MOMOILIBIO JO3UMETPA, OLICHKA €ro
WHTECHCHUBHOCTH.

Amnann3 6MOJIOTMYECKUX U3MEHEHHUH, TPONCXOISIINX 10T IeHCTBHEM
pagunoakTuBHBIX m3nydeHnit (MC — Ouonorus). Mcnonas3oBanue
PaAMOaKTUBHBIX M3IydeHHH B Meaunnae (MC — Ouosornsi)

SAnepusbie peaxuun (7 4)

SlnepHble peaknuu. 3aKOHBI COXPAHEHHUSI
3apsiIOBOT0 ¥ MAaCCOBOTO YHCEI. DHEPTHsI
CBSI3M aTOMHBIX siziep. CBsi3bMacchl U
sHepruu. Peaknum cuHTE3a U ACICHUS SACP.
Hctounnku sneprun CoHIIam 3BE31.
SlnepHast sHEpreTHKa

Pemrenue 3agau ¢ UCHOIB30BaHUEM 3aKOHOB COXPAHEHUS MAaCCOBBIX U 3apsAOBBIX
4yycesl Ha ONpeJeIeHUe Pe3yJbTaTOB SACPHBIX peaKluil; aHaIu3 BO3MOKHOCTU WU
HEBO3MOXXHOCTH SIASPHOH peaknun. OIeHKa YHEPTHH CBA3HU SAAEP C MCIOJIb30BaHUEM
hopmysl DitHIITEHHA. OOCYXKCHHE TEPCIEKTUB UCITOJIB30BAHMS YIIPABIISIEMOT0
TepMosiZIepHOro cuHTe3a. OOCy X AeHNEe TPEUMYIIIECTB U SKOJIOTHYECKUX IIPoOIIeM,
CBSI3aHHBIX C siiepHOi sHepreTnkoit (MC — skoitorusi)

IMoBTOpuTEILHO-0000 AN MoxyIb (9 4)




Cucremarusaius u 00001IcHHE
MIPEAMETHOTO COACPIKAHUS

M OIIBITA JEATEILHOCTH,
MPUOOPETEHHOTO MPH U3YUCHUHU
BCEro Kypca (pu3uKu

O060011IeHIEe COICPKAHUS KAXKIOTO U3
OCHOBHBIX pa3JieioB Kypca Qu3uKu:
MEXaHUYEeCKUE, TEILUIOBIE,
3JIEKTPOMArHUTHbIE, KBAHTOBBIE SIBJICHUSI.
Hayunsblii MeTO1 MO3HAHUS UETO

pcaiunsanus B (1)I/I3I/I"ICCKI/IX HCCICO0OBAHUAX.

CBs13b GU3UKHA U COBPEMEHHBIX TEXHOJIOTHI
B objacturepeaayu nHGOpMaIuu,
SHEpreTHKe, TPAaHCIIOPTE

BrinosiHeHne y4eOHBIX 3aJaHHi, TPeOYIOUMX JIEMOHCTPALMM KOMIIETEHTHOCTEH,

XapaKTePU3YIOLINX €CTECTBEHHOHAYYHYIO I'PaMOTHOCTD:

- IPUMEHEHUS TIOJIYYEHHBIX 3HAHWU I HayYHOTO OOBsSCHEHUS (PU3MUECKHUX SIBICHUMN
B OKpPY’)KaoLIeH MpUpoJae U ITOBCEIHEBHOW KHU3HH, a TAK)KE BBIABICHHUS (PU3MUCCKUX
OCHOB psiIa COBPEMEHHBIX TEXHOJIOTHIA;

- IPUMEHEHHSI OCBOCHHBIX SKCIIEPUMEHTAIBHBIX YMEHUHU JUISIHCCIENOBAHUS
(U3NYeCKUX SBICHUH, B TOM YHCIIC IS IPOBEPKHU TMIIOTE3 M BBIABICHUS
3aKOHOMEPHOCTEH.

Peurennie pacuéTHBIX 3a/1a4, B TOM YHCJIC IPEIITOIAraloIuX UCIIOIb30BaHUE

(hu3nueckoll MOJIEIN U OCHOBAaHHBIX Ha COJEP>KaHUU PA3IUYHBIX Pa3J/IeNIOB Kypca

hu3uKu.

BrinosiHeHne U 3a1MTa IPYNIOBBIX WM WHJIMBUTY AJIbHBIX IPOCKTOB,

CBSI3aHHBIX COJICpKaHHEM Kypca QU3HKH







